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Design and Implementation of Campus Information Portal
Based on Portlet Technology
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Abstract; The construction of digital campus is the critical system engineering to promote the education informationization,and the rea-
sonable integration of information on campus is very necessary,also is the current research contents in digital campus. According to the
need of the campus portal construction, put forward a campus information portal solution based on Portlet,and make campus information
resources to be effectively integrated. Through the Portlet build a digital campus portal , integrating resources, reducing cost, making ration-
al use of resources, simultaneously ,improve the work efficiency among various departments. It will play a very good effect in the con-
struction of the digital informationization of the campus.
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0 Introduction

The portal is to solve the fragmentary information
resources, and different systems cannot be shared with
each other and interactive data, one or more system with
multi — point login and lack of personalized service, it
proposes a new technical solution'''. It provides a unique
entrance to this system, uses the B/S structure, all kinds
of application system, information resources and the In-
ternet resource integrated in a platform, and provides sin-
gle sign—-on, content management, personalized custom-
ization features. Solve the problem of enterprises, institu-
tions, schools and other applications of heterogeneous
and isolated data, convenient visitors access to informa-

tion"?.
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1 The Portal principle
1.1 A concept of the Portal

Portal is based on Web application integration, it e-
liminated isolated information resources, provided single
sign—on, integrated business system, personalized cus-
tom functions; the complete Portal usually consists of
Portal , Portlet, Portlet server container” .

The Portal server is the container of accommodating
the Portlets, the Portal server will usually provide per-
sonalized settings, single sign—on, content aggregation,
release information, rights management and other func-
tions, support various data sources, and then put these
data and information on the webpage in combination,

and different permissions visitors can browse different in-
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formation content'*'. The Portlet container provides Port-
let execution environment, contains a lot of Portlets and
be in charge of their management of the life cycle, save
Portlet customized information. Portlet can provide the
application program based on Web and other resource ac-
cess reusable components. You can access Web page,
Web services and applications through a Portlet. From
the user’ s point of view, Portlet is a small window that
the portal site can provide a specific service or informa-
tion (e.g. , provides a calendar and weather) ’’. From
the developer’ s point of view, Portlet is a pluggable
module; they are designed to running in the Portlet con-
tainer.
1.2 The Portal architecture

Portal is a Webpage; it consists of one or several
Portal page form. Every Portal page is composed of one
or several Portlet window. Portlet is a window forms in
Portal pages. Figurel describes the relationship among
the Portal server, the Portlet container and Portlet rela-

tionship.
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Figurel Portal Page Composition Diagram

2 Design and Implementation of Campus
Information Portal

2.1 The campus Portal system architecture design
The framework of the entire campus portal system is

divided into four layers: base layer, data layer, the ap-

plication layer and presentation layer. Therein, the base
layer includes hardware, software, network infrastructure
and Email, WWW  FTP and other basic services, it is
the campus portal infrastructure support, if there is no
foundation layer, campus portal is impossible. Data lay-
er includes all data of the entire system and authenticate
with LDAP ( Lightweight Directory Access Protocol,
public data center ), which stores all user information
and business data needed by the system, as well as in-
cludes the identity of the user and role information stor-
age. At the application layer, the user through the unified
identity authentication system to achieve single —sign —
on, obtains the using authorization, and according to
their roles and permissions to access services; at the
same time, with the application of LDAP system through
the ESB (' Enterprise Service Bus ) without breaking the
data synchronization, ensuring the data consistency.
Campus portal and browser constitutes a display layer,
which is mainly responsible for the portal of information
acquisition and display. Display layer and the application
layer information interaction are in the form of Port-
let'®’. The digital campus portal architecture design is

shown in Figure2.
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Figure2 Campus Portal system architecture diagram

2.2 System function

The whole system has three major function mod-
ules, are the authority management module, the Portal
management module and the Portlet management module
respectively.

Authority management module; including the or-
ganization management and the user information manage-
ment: the organizational management including the ad-

ministrator of the in —house organization management,
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group management; the user information management in-
cludes user information management and users’ informa-
tion management.

The Portal management module: including the sys-
tem management, page layout module management, per-
sonal page layout management.

The Portlet management module: including the
management of the Portlet size, shape, appearance,
rights,and individual users can remove, add and change
the Portlet providing by system.

The campus Portal function Structure diagram is

shown in Figure3.
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Figure3 Campus Portal function structure diagram
2.3 Work flow design

Client access campus webpage through Portal. In the
portal webpage, the user and role information inside
LDAP verified user login information by the portal, once
verification is successful, you can access the resource
and information immediately, this process is unified au-
thentication ; obtaining the corresponding authorized can
access to various application systems, such as Figure in
4, access to educational , personnel and research applica-
tion system, the application system is a Portlet, and then
portal (i.e. each application system) produced results
gathered into the portal webpage and returns to the cli-
ent'”  as shown in Figure4.

In the university, the teacher and the students are
the main usergroup of campus portal system, therefore,
the Portal should be take care of the teacher and student
data, and provide a unified identity authentication service
for other business systems. The uniform identity authen-
tication is validated through the platform, realization of
single sign—on, the user pass through the authentication
and authorization in their own jurisdiction that can use

the service of system'®’.

As shown in Figure4 below,
the user wants to access each application system that
must pass the uniform identity authentication, the system

continues to run independently, but does not require a

separate design certification service function, the uniform
authentication platform provides authentication, which
can reduce the problem of user information inconsisten-
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Figure4 Campus Portal workflow diagram
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2.4 Campus Portal application integration design

As a small window display in Portal, Portlet can be
as small as a webpage, or an application, in the portal it
is a business integration tools, so, with Portlet, Portal is
a very good information integration and application inte-
gration platform'®’. For example, a Portlet can com-
plete the notification, lists, to—do lists the schedule;
therefore ,design these different business application Port-
let, teachers and students can customize their portal page
according to own rights, from a uniform interface to ac-
cess the information, online interaction, then completing
an access of the application of system.

Portal commonly used the following two ways to in-
tegrate applications:

1) iFrame embedded.

This method is mainly used for the integration of
external Web application, use iFrame external Web ap-
plication directly, and take its URL address as the ad-
dress of the SRC iFrame. This method has the advanta-
ges that the original business system can be integrated
basically without transformation. And if the external ap-
plication of change, you will immediately see the effect.
But iFrame also has some disadvantages, such as a page
refresh, resolution of differences and with interaction
problems other Portlet'""’. Such as a portal system on the
teaching information network schedule, just taking its
address as the SRC address can be directly included. The
code as follows:

<preference name="SRC" readOnly= " false" >

< value > http://10. 100. 0. 1/JxxxHomePortlets/
Search. jsp</value>

</preference>
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2 ) Deploy Portlet applications.

This method only needs to use. War file deploying
to a Web server, add or modify the corresponding con-
figuration file, you can be very convenient to register it,
deploy to the Portal container and release. This way is
also the ideal way of the Portal integration application
system, but if some business systems are not possible or
very difficult to transform into the form of Portlet, so
cannot use this method integration'”’. By editing the C:
\tomcat \ webapps \Jetspeed \ WEB - INF \ page in the de-
faut—page. psml file, weather and calendar are passed di-
rectly over the Portal deployment integration. The code as
follows :

<fragment id= " 10001 " type= " Portlet " name=

" jxxx;: Maps" >

<property name = " column " value= "0 " ></
property>

<property name= " row " value= "1 " ></proper-
ty>

<property name= " row " scope= " user " scope-
Value= " admin " value= "0" ></property>

</fragment>

2.5 Realization

At present, there has many forms based on the port-
let development, some companies such as IBM, Bea,
Oracle have its own Portal product,you also can use JSP
and struts and the customize framework to implement it.
This system uses the open source Portal platform, call
the Jetspeed framework implementation. Jetspeed is the
use of spring as its default component framework, com-
ponent framework assembly is configurated and imple-
mented through the JetspeedServlet ( org. apache.
jetspeed. engine. JetspeedServlet) . In JetspeedServlet,
the initializeComponentManager method load assembly
(see WEB - INF/assembly ) for a given component
frame, initializeComponentManager take spring frame-
work as the default component framework. And assem-
ble WEB —INF/assembly to initialize the spring engine
under the XML file. Then component framework creates
JetspeedEngin

engine = new JetspeedEngine ( properties, applica-
tionRoot, config, initializeComponentManager ( config,
applicationRoot, properties) ) ;

Jetspeed. setEngine ( engine) ;

engine. start () ;

Below is the code for the initializeComponent-

Manager method ;

protected ComponentManager initializeComponent-
Manager ( ServletConfigservletConfig, String appRoot,
Configuration configuration) throws IOException

%

ServletConfigFactoryBean. setServletConfig ( servlet-
Config) ;

String relativeApplicationRoot = appRoot;

String absApplicationRoot = new File ( relativeAp-
plicationRoot ) . getCanonicalPath( ) ;

final String assemblyDir = configuration. getString
(" assembly. dir" ," /WEB-INF/assembly" ) ;

final String assemblyFileExtension = configuration.
getString (" assembly. extension" ," . xml" ) ;

String [ ] bootConfigs = new String [ ] {"/WEB-
INF/assembly/boot/ * . xml" } ;

String [ | appConfigs = new String [ ] { assem-
blyDir+"/ * " +assemblyFileExtension | ;

ServletContext servletContext = servletConfig. get-
ServletContext( ) ;

SpringComponentManager n = new SpringCompo-
nentManager ( bootConfigs, appConfigs, servletContext,
appRoot) ;

return n; |

When JetspeedServlet in init, Spring container and
loading the XML file is created, and the previously men-
tioned ComponentManager can pass name or class for
component in the Spring container. ComponentManager
will get RequestContextComponent ( org. apache.
jetspeed. request. JetspeedRequestContextComponent ) ,
and set up a RequestContext in the request, then call
service method of Engine ( org. apache. jetspeed.
JetspeedEngine ) , this method will established the newly
RequestContext afferents, so the following assembly can
be used. In the service method, the Engine according to
the goal URL of request to obtain the corresponding
Pipeline ( org. apache. jetspeed. pipelineJetspeedPipeline
) to handle. Pipeline uses the Valve ( org. apache.
jetspeed. pipeline. valve. Valve) , each Valve sequential
execution; some Valve will be responsible for generating
the response portal page. The Container will execute
Portlet, and returns the results to Pipeline. The final will
have a portal page back to the user.

In order to develop the convenience and portability,
in defining a series of frame function, the other subclass
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can inherit his father, as long as change the original port-
let address. The digital campus platform integrated
student management system, office automation platform,

library system, personnel system and so on.

3 Conclusion

Based on the campus information portal building,
built the campus information platform by portlet technol-
ogy, the departments of work flow has been more close-
ly,integration of existing resources and web application,
realization of single sign—on with CAS, takes the author-
ity and role management combining the user types and
Jetspeed — 2 security configuration management mecha-
nism, use two ways to integrate multiple campus applica-
tion system respectively, realizes the campus portal per-
sonalized service, improves work efficiency, using the
campus information portal to provide users services that

the traditional campus network does not have.
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