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VII. EGI-InSPIRE PROJECT SUMMARY

To support science and innovation, a lasting operational model for e-Science is needed − both for coordinating the infrastructure and for delivering integrated services that cross national borders. 

The EGI-InSPIRE project will support the transition from a project-based system to a sustainable pan-European e-Infrastructure, by supporting ‘grids’ of high-performance computing (HPC) and high-throughput computing (HTC) resources. EGI-InSPIRE will also be ideally placed to integrate new Distributed Computing Infrastructures (DCIs) such as clouds, supercomputing networks and desktop grids, to benefit user communities within the European Research Area. 

EGI-InSPIRE will collect user requirements and provide support for the current and potential new user communities, for example within the ESFRI projects. Additional support will also be given to the current heavy users of the infrastructure, such as high energy physics, computational chemistry and life sciences, as they move their critical services and tools from a centralised support model to one driven by their own individual communities.

The objectives of the project are:

1. The continued operation and expansion of today’s production infrastructure by transitioning to a governance model and operational infrastructure that can be increasingly sustained outside of specific project funding.

2. The continued support of researchers within Europe and their international collaborators that are using the current production infrastructure.

3. The support for current heavy users of the infrastructure in earth science, astronomy and astrophysics, fusion, computational chemistry and materials science technology, life sciences and high energy physics as they move to sustainable support models for their own communities.

4. Interfaces that expand access to new user communities including new potential heavy users of the infrastructure from the ESFRI projects.

5. Mechanisms to integrate existing infrastructure providers in Europe and around the world into the production infrastructure, so as to provide transparent access to all authorised users.

6. Establish processes and procedures to allow the integration of new DCI technologies (e.g. clouds, volunteer desktop grids) and heterogeneous resources (e.g. HTC and HPC) into a seamless production infrastructure as they mature and demonstrate value to the EGI community.

The EGI community is a federation of independent national and community resource providers, whose resources support specific research communities and international collaborators both within Europe and worldwide. EGI.eu, coordinator of EGI-InSPIRE, brings together partner institutions established within the community to provide a set of essential human and technical services that enable secure integrated access to distributed resources on behalf of the community. 

The production infrastructure supports Virtual Research Communities (VRCs) − structured international user communities − that are grouped into specific research domains. VRCs are formally represented within EGI at both a technical and strategic level. 
VIII. EXECUTIVE SUMMARY
CESNET under the EGI it-support task provides a number of services for the EGI collaboration also known as the EGI back-office. The core of the activity comprises of provisioning of the following services:

· EGI.eu Web main website hosting and content management system maintenance based on OpenCMS

· Dedicated websites for events organized by EGI

· EGI Single-sign-on (SSO) system including Shibboleth access for third party services using SSO as federated identity provider

· EGI Wiki

· Mailinglists

· Forum tool including voting system

· Document storage and database including versioning system

· Conferences, workshops and meetings management using the Indico system
· Heavily customized issue tracking system based on the Bestpractical Request Tracker (RT) including extensive support for the EGI UMD software provisioning system, Request Tracker for Incident Responses (RTIR) and other custom workflows
· Instant messaging (Jabber)

Another set of services is provided by partners from MTA SZTAKI and INFN targeting wider EGI community. These services are ranging from generic systems integration with AAI solutions (e.g.,  eduGAIN, IDEM-GARR or Umbrella) to EGI Application Database and provisioning specific services for user groups such as SCI-BUS, SHIWA or IGI.

In this deliverable we analyze the key features of above described services and compare them to the features provided by the Liferay portal and its Social Office plugin. The aim of this deliverable is to find out if the Liferay portal together with the Sociall Office could be a viable alternative implementation for the current EGI back-office and other above described services.
The current EGI back-office as well as other considered services select the best-of-breed implementation for each service (MediaWiki for wiki, phpBB for discussion forum, etc.), then loosely integrates them using a common directory holding users and user groups and a set of plugins and scripts to provide interfaces between the services where necessary. The Liferay portal has portlets for most of the same tasks, each feature-wise inferior to the best-of-breed implementation, but integrates them together more tightly and expands on social features like content ratings and user comments.
The Liferay portal was evaluated in eleven areas, detailed results are provided in chapter 3. It was found to be interoperable with EGI SSO and other AAI (Authentication and Authorization Infrastructures), and compatible with all tested portlets for user communities. It can be considered as a replacement for the current blog implementation. It can be considered also as replacement for Documents database, if advanced document search would be implemented. Liferay Sync is a branded client for the document storage, but it is better to use standard WebDAV clients instead. In specific circumstances, Liferay can be considered also for project web sites and wikis. However it cannot replace the current application database (AppDB), EGI Helpdesk (RT) and meeting planner (Indico) services, because it lacks the required functionality.
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1 Introduction
EGI in close cooperation with its partners provide a number of services for the users loosely coupled as the EGI back-office and also specialized services for specific end user groups. These services range from provisioning of the EGI website hosting together with a Content Management System, Mailing lists management, Wiki, Application database and others to specialized portlets. EGI currently operates the following services discussed in this document:
· EGI.eu Web main website hosting and content management system maintenance based on OpenCMS

· Dedicated websites for events organized by EGI

· EGI Single-sign-on (SSO) system including Shibboleth access for third party services using SSO as federated identity provider

· EGI Wiki

· Mailing lists

· Forum tool including voting system

· Document storage and database including versioning system

· Conferences, workshops and meetings management using the Indico system
· Heavily customized issue tracking system based on the Bestpractical Request Tracker (RT) including extensive support for the EGI UMD software provisioning system, Request Tracker for Incident Responses (RTIR)
 and other custom workflows
· Instant messaging (Jabber)

Another set of services is provided by partners from MTA SZTAKI and INFN targeting wider EGI community. These services are ranging from generic systems integration with AAI solutions (e.g.,  eduGAIN, IDEM-GARR or Umbrella) to EGI Application Database and provisioning specific services for user groups such as SCI-BUS, SHIWA or IGI.
All these services are implemented using specialized and usually state-of-the-art software and deployed separately. Then the services in question are loosely coupled and integrated using the EGI Single-sign-on concept and ad-hoc scripts providing interoperability between these services where necessary.

Another approach would be to provision the services tightly integrated in a form of web portal. One  of the leading solutions in this area is a Liferay portal. Liferay portal is  free and open source enterprise portal project written in Java and distributed under the GNU Lesser General Public License and optional commercial license. The Liferay portal solution has been acknowledged by a number of notable organizations such as InfoWorld or Gartner
. As such the Liferay portal seems worth to examine as a potential solution for provisioning the above-mentioned services provided for the EGI community.

The objective of the mini-project was to evaluate the Liferay portal with its  modules Liferay Sync and Liferay Social Office as an alternative for some of the EGI back-office services provided now by CESNET using a set of specialized software systems, and as a web portal platform for the EGI community. The outcome of this mini-project is a set of recommendations concerning each individual investigated service and the possibility to implement the service within the Liferay portal and general recommendations on utilizing the Liferay portal technology for the EGI community.

The mini-project was divided among three partners: CESNET, currently operating EGI’s back-office, evaluating the EGI back-office services replacement and general Liferay portal features and options, and INFN and SZTAKI, both evaluating compatibility with their portlets which provide specific functions for the EGI community.
This deliverable summarizes our findings into the Liferay portal deployment as an alternative solution to the EGI back-office and other considered services. It is further structured as follows: first we describe the Liferay instances tested by each mini-project partners. In the following sections we take each of above described EGI back-office and other services, describe its features and compare it to its counterpart in the Liferay portal or Social office. If there is no straightforward counterpart to already provided service (or some of its features) available, then we analyze, how the service or its features could be reimplemented using the Liferay portal technology. We also analyze possible interoperability between the services provided by the EGI and the Liferay portal. The deliverable is concluded by a chapter containing general recommendations on the Liferay portal deployment and its usability for the EGI community.
2 INSTALLED TESTBED
2.1 Installation CESNET

Over the course of the miniproject CESNET installed several instances of the Liferay Portal. The following versions of the Liferay portal were used for evaluation:
· 6.1.1 CE GA2

· 6.1.2 CE GA3

· 6.2 CE Beta2

· 6.2 CE GA1
Social Office and Sync plug-ins must use corresponding versions of the Liferay Portal. Social Office 2.0 and Sync 1.0 depend on Liferay Portal 6.1, while Social Office 3.0 and Sync 1.1 depend on Liferay Portal 6.2. The plug-ins were not always readily available on the date of the Portal release, notably the plug-ins for Portal 6.2, released in November 2013, become available only in February 2014.
The Liferay Portal was deployed in a virtual host running in CESNET's OpenNebula-based cloud infrastructure. The virtual host specifications were:

4 VCPUS

8 GB RAM

Debian 6 (Squeeze)

14 GB HDD

The portal was installed as bundled by its vendor with Tomcat 7, using Oracle JDK 1.7.0. An Apache 2.2 with mod_proxy_ajp was used in front of Tomcat to handle HTTP traffic.
2.2 Installation INFN
Two different versions of Social Office, 1.5 and 2.0, have been tested because they depend on different Liferay versions:

· Social Office 1.5 is compatible with Liferay version from 5.2.3 to 6.1.0.

· Social Office 2.0 is compatible with Liferay version 6.1.1.

The Liferay Sync version tested is 1.0.10. Only the Liferay Community Edition has been used for these tests.

Two versions of the SO module have been installed at INFN-CNAF using three different Liferay versions in order to test their functioning and behavior as described below.

At first Social Office 1.5 was considered. It is distributed as a standalone product that essentially is a customized version of Liferay Portal v5.2. After a successful installation of Liferay with the integrated Social Office module, Liferay Sync has been installed and configured on a Personal Computer; although the Liferay Sync module installation did not show any problem, the connection to the  Liferay Server did not succeed so no synchronization has been possible. Every try resulted in the  “Liferay Sync not available on server” error message. It seems that SO 1.5 doesn’t provide a mechanism for the Sync Module connection.

Afterwards Social Office 2.0 has been considered. It was not possible to test it against Liferay 6.1.0 because the SO plug-in is distributed as .lpkg extension that is compatible with Liferay 6.1.1+ version only.

Then Social Office 2.0, that is available on the  Liferay Marketplace, has been installed on Liferay 6.1.1; afterwards Liferay Sync, installed in an external PC, has been configured and the synchronization with the Liferay server successfully tested with basic Liferay authentication (based on username and password).

The results of the tests are summarized in the following table.

	Social Office Ver.
	Liferay Ver.
	Social Office functioning
	Liferay Sync Compatibility

	1.5
	5.2.3+
	OK
	NO

	2.0
	6.1.0
	no compatibility
	not tested

	2.0
	6.1.1
	OK
	OK


2.3 Installation MTA SZTAKI
MTA SZTAKI has deployed the Liferay Social Office package onto a new Liferay deployment in its OpenNebula-based cloud infrastructure, using private IP accessible only from the MTA SZTAKI network. The specifications of the VM used to run the service are as follows:

2 VCPUs

2 GB RAM

Debian 6 (Squeeze)

15 GB HDD image

MTA SZTAKI installed Liferay Portal Community Edition 6.1.1 CE GA2 (Paton / Build 6101 / July 31, 2012) bundled with Tomcat 7.0.27. OpenJDK 6 provides the Java Runtime Environment for running the Liferay portal.
The Liferay Social Office CE extension (version 2.0.4) has been deployed through the Liferay installation’s Control Panel, using the Liferay Marketplace.

3 Evaluation
This chapter evaluates Liferay from the following points of view:

· Solution for VRC, VO, NGI, project websites?

· Interoperability with EGI SSO? 

· Interoperability with AAI solutions? (e.g. eduGAIN, IDEM-GARR, Umbrella)

· Interoperability with portlets from the community? (SCI-BUS and SHIWA portlets)

· Interoperability with portlets from the community? (IGI portlets)

· Interoperability and alternative to EGI Helpdesk (RT)?

· Interoperability and alternative for AppDB? 

· Interoperability and alternative for Indico?

· Interoperability and alternative for Wiki?

· Interoperability and alternative for DocDB? (Liferay Sync module)

· Interoperability and alternative for EGI Blog?

The result of each evaluation can be found at the end of each section.
3.1 Solution for VRC, VO, NGI, project websites (CESNET)
The current EGI solution for websites uses a content management system, while Liferay is a portal server. Each of them has different strengths and weaknesses stemming from their different philosophy.

3.1.1 OpenCMS content management system

The current solution for web sites in EGI is OpenCMS
. OpenCMS is a content management system, it stores and manages web content, where web content is made of 

· images, videos, PDFs, MS-Office documents and other binary files

· links to external URLs

· pages with non-structured HTML text

· structured XML files, where elements can have any XML Schema data type

· JSP files containing programming code able to generate arbitrary content

The web content is organized in a virtual file system (stored in a relational DB) with files and folders, each file and folder has a set of metadata (data about data) in the form of a set of string tuples (key,value).

The content management system ensures that all links between the stored content are consistent, it  prevents deletion of a file if it is linked from any page within the system, and when a file is moved or renamed, all links to it are automatically updated.

The binary files (images etc.) are simply served to browsers. 

External links are special files that contain an external URL, so internal links to an external link file enjoy the automatic checking of internal link consistency and updates when moved or renamed.

The other two types of content, pages with non-structured HTML text and structured XML files, need so called page templates to be displayed. A page template is a JSP (Java Server Page) file containing programming code that takes the original HTML or XML and transforms it to a web page sent to the requesting browser. The transformation of HTML usually consist of adding common page header, footer and navigation elements, the transformation of XML additionally includes transformation of XML elements to HTML text.

Page templates being Java Server Pages can utilize the full power of Java programming language, and thus the possibilities of OpenCMS template customizations are infinite. This make it to stand out of other web publishing systems including Liferay, where page templates use a limited language lacking the expressing power of a full programming language.

OpenCMS is ideal for managing complex read-only pages for non-authenticated visitors. It does not provide its own web design (graphic look and feel), so it can accommodate arbitrary web design, there are no limits. On the other hand, creation of a new web site requires providing a web design and creation of at least one page template, so it is more work compared to web publishing systems that already provide some prepared web designs.

3.1.2 Liferay portal server

Liferay is a portal server. A portal page is displayed as a collection of non-overlapping portlet windows, where each portlet window displays a portlet. A portlet is an application written in Java programming language, that reacts to user actions (clicks on hyperlinks etc.) in its portlet window, and when a page containing the portlet is rendered, it renders its part of the page.

Portlets can be deployed and undeployed to a portal server, even dynamically during runtime.

The portlet specification specifies that a portal server must provide to a portlet data about the user that is accessing it, and that users can customize each portlet by changing its settings for that specific user. Thus a portal server must provide some user management and personalization features.

Liferay comes with many portlets provided out-of-the-box for various features. It has portlets for displaying HTML text, portlets for managing and viewing binary files (images, PDF documents), portlets for wikis, portlets for messaging among users, and many more. The Social Office plug-in is a collection of more portlets, integrated together, aimed at social features like personal blogs, chats, statuses, sharing on social networks etc. Even more portlets can be purchased on the Liferay Marketplace. When no existing portlet fulfills a requirement, a new portlet can be developed from scratch.

As a portal server, Liferay also must provide some web design which wraps all portlets located on a page. The default web design can be replaced by a customized web design, however the customization is constrained by many rules, which are not well documented, and thus it requires much more effort than writing page templates in OpenCMS. Liferay provides so called Plugins SDK (System Development Kit) for developing customized web designs, which are made of separate layouts and themes – a layout controls where on a page portlets are located (on top, in two columns etc.), while a theme controls the graphic design including colors and icons. The Plugins SDK uses for templating the Apache Velocity
 framework, and supports as an alternative the Freemarker
 template engine. Both template engines are more limited in its expressing power than the Java Server Pages used for templates in OpenCMS.
Liferay is ideal for integrating many applications with web interface into one web site having a common look and a common user database.

3.1.3 Main differences between Liferay and OpenCMS

OpenCMS lacks support for embedding applications into its pages, while Liferay as a portlet server has this as its main feature - all Liferay pages are made of portlets, and portlets are embedded applications. 

OpenCMS also does not support user registration. User accounts must be created by an administrator and given sufficient access rights. In Liferay, users can register themselves, and ask to become members of web sites managed by the Liferay instance.

Liferay also supports  personalization of pages for individual users, a user can choose what he or she will see on a particular page where an administrator allowed user customizations.

On the other hand, customizing a web design is much easier in OpenCMS, as it puts no limits on a web design.

In our experience, OpenCMS has much faster performance on the same hardware than Liferay, which suffers from long page loading times.

Structured content in OpenCMS can contain many data types, and specialized web form widgets are available for each data type. String data values can be custom-validated using regular expressions. In Liferay version 6.1, only string values were allowed. In Liferay version 6.2, more data types were added, however some are still missing, like a time instant, and custom validation is still not available.

OpenCMS can limit accessibility of a file to a specific time interval, for example it is possible to set that a particular file should be publicly accessible since January 1 till January 20 2014. There is no such feature for pages or other objects in Liferay.

3.1.4 Users and authorization in Liferay

In Liferay, user accounts are always stored in its database. The database can be synchronized with a LDAP server, or can use external authentication methods that create new user accounts.

User accounts can be organized into groups, organizations, and roles. Moreover each community web site has a list of its members, i.e. users that can access the web site. 

Groups, organizations and roles are global for all sites within a single portal. A web site can additionally define teams, which are groups of users local only to that site.

Organizations form a tree structure, where members of sub-organizations are automatically members of their parent organizations.

Groups form a flat structure, all groups are on the same level. Groups can be imported from a LDAP server.

Roles are of three types: regular, site and organizational roles. 
Access rights can be assigned to roles (global) and teams (local to site), but not to groups or individual users.

A group can be assigned to a role, thus all members of the group assume the role. So it is possible to give some access rights to a group, but only through a role created for that purpose. It means that for groups imported from a LDAP server, an artificial role must be created in Liferay for each group that needs to assume some access rights.

3.1.5 Navigation in Liferay

Web pages in Liferay are managed through so called Control Panel, which is an administration web interface. 

A page can have so called child pages, so pages form a tree structure. A default theme (web design) page template contains a navigational menu which displays the first two levels of pages. It also provides a breadcrumbs portlet that displays the name of the portal instance, web site name and the position of the current page in the page tree of the site.

When a page is created, an option is to use a Page Template, or to create an empty page. A standard page template is named Content Display Page. Page templates are shared across all sites on one portal, so a common template can be reused on several sites. Or a new template can be created.

3.1.6 Liferay for VRC, VO, NGI, projects web sites

A Liferay server can have a complex structure:

· a server can host one or more independent portals, each portal has its own user database including user groups and organizations, authentication settings, set of themes

· a portal can have multiple sites, where a site can be:

· a community site

· an organizational site

· a group site

· a user site

· each site can have public pages and private pages
In Liferay, it is very easy to create a new site, either for a community, an organization, an organization department (sub-organization) or a group. Even users can have their personal pages, if they have the role PowerUser. 

Group sites and organizational sites can be used to easily create sites for groups of users, the difference being that groups have flat structure, while organizations have a tree structure. Each site can have public pages for visitors and/or private pages dedicated for site members. Portlets from Social Office and portlets intended for collaboration (message boards, members directory etc.) then can be used for collaboration  within the group/organization.

However graphical customization of sites is limited to changing the site name and logo image. For any graphical changes, e.g. changing the menu color, or to display more than the first two levels in navigation menu, a new theme must be developed using the Plugins SDK, which requires rather detailed knowledge of Liferay theme design, Liferay API provided to templates, and Velocity syntax.

If a web site needs web design customizations, for example because it belongs to an organization or a project that has its corporate identity and insists on keeping it on the web site, it is easier to maintain such a web site using OpenCMS. 

If a site in Liferay needs to manage user access rights, new roles have to be created in Liferay, as explained above in the section Users in Liferay. For this reason, managing access rights for groups imported from external directory (LDAP) is unwieldy.
Evaluation result:

Liferay is suited for those web sites that need to be created quickly, that do not require modifications of web design, that do not import user groups from external directory, and that will not need to handle high load. 

3.2 Interoperability with EGI SSO (CESNET)

The so-called EGI SSO (Single Sign On) is a system aimed to providing the same username and password in all EGI services. It is based on an LDAP server holding information about users and  groups of users. Each EGI back office service than uses the LDAP server for authentication. 

The LDAP server is implemented using OpenLDAP software and follows its conventions in organizing data. Users are represented by objects of type inetOrgPerson in branch named ou=People, 

groups are represented by objects of type groupOfNames in branch ou=groups. Group objects hold references to user objects in their member attributes, which is the opposite compared to the convention used in Active Directory LDAP servers where user objects hold references to group objects using their memberOf attributes.

Liferay Portal offers several methods for user authentication. One of them is LDAP, so interoperability of Liferay with EGI SSO can be obtained just by proper configuration. 

Liferay even supports LDAP groups, so groups in Liferay can be synchronized with a LDAP server.

A problem is that groups cannot be given access rights in Liferay, only roles and teams (see 3.1.4).

The configuration of LDAP authentication for EGI SSO is as follows:

· on the LDAP server, a service user with search and read privileges must be created

· on the Liferay server in the Control Panel - Portal - Portal Settings – Authentication menu the following settings must be made:

· in the General tab

· the setting titled How do users authenticate must be set to By Screen Name value to use usernames instead of email addresses

· the checkbox titled Allow users to automatically login must be checked and all the other check boxes unchecked

· in the LDAP tab

· the connection settings and attribute names must be filled up

· the check box  Use LDAP Password Policy must be checked otherwise users will be forced to select a special password

· the checkboxes Enabled, Required and Import enabled must be checked

· in the OpenID tab, the checkbox Enabled must be unchecked

· in Control Panel - Portal - Portal Settings - Users – Fields menu, the checkbox Terms of Use Required must be unchecked, otherwise user will be forced to agree with a general terms of use document

· in the file portal-ext.properties,

· the line users.reminder.queries.enabled=false must be added to disable compulsory reminder question setting on first login

· the following line must be added to enable user names containing underscores: users.screen.name.validator=com.liferay.portal.security.auth.LiberalScreenNameValidator
Evaluation result:

Liferay is fully interoperable with EGI SSO, including groups. However groups cannot be used for authorization in Liferay, a role must be created for each authorization group.
3.3 Interoperability with AAI solutions (e.g. eduGAIN, IDEM-GARR, Umbrella) (INFN)
The IGI portal, based on Liferay 6.1.0, has been interfaced to 2 IDPs federations: IDEM (at Italian level) and eduGAIN (at European level).

Since the Liferay Community Edition, unlike the Enterprise Edition, doesn’t natively provide an interface to the SAML protocol it has been necessary to use an alternative solution for this functionality. Liferay natively supports the CAS
 authentication, so the CASShib
 web application has been used within the IGI portal. Its main tasks  are:

· translating a request delivered to a CAS server into an IDP request 

· performing a translation of a SAML token retrieved from the IDP into a CAS token. 

CASShib is distributed as a war file that could be installed and configured  on a Tomcat application server. The main advantage of this solution is that it is independent from the Liferay version but  the  configuration may not be trivial.

An alternative solution consists in the development of a specific Hook
 to perform a direct authentication to an IDP. The main advantage of this solution is that it is more integrated into Liferay, however this solution depends on the Liferay version, so some code development could be required when upgrading Liferay.

Due to the problems with Social Office 1.5, described in section 2.2,  the tests concerning the federated authentication, have been carried on with Social Office 2.0 only and Liferay 6.1.1 only.

CASShib has been installed on the test server at INFN-CNAF and Liferay has been opportunely configured. Its functioning has been successfully tested and neither problems nor incompatibilities have been found with Social Office. 

The tests have showed an important issue with the Liferay Sync module: it came out that it supports only authentication by means of  username and password. This is a major problem for  portals relying on federated authentication because they don’t manage directly the users’ credentials. In order to use the Liferay Sync with Federated Authentication some specific code should be developed. 

The solution used to support the eduGAIN and IDEM federations could possibly be extended to include other federations. However since many other federations exist, it is worth investigating which ones of them could be important to effectively involve new user communities and which technical issue may arise.  

As an example the UK federation’s policy imposes that  some attributes released from its IDPs are obfuscated. Since only is an hash string provided for privacy reasons, the unique way  to map the string to the user the IDP administrator must be contacted. This is a problem for portals where anonymity is not allowed. 

In order to enlarge the user community base it is worth investigating the benefits and problems of interfacing Liferay to other AA federations and also different solutions whose goal is to bridge AA services among federations, such as the Umbrella system.

Despite Umbrella use cases are not well defined yet,  however two possibilities could be envisaged:

· if Umbrella provides one or more SAML-based IDPs, it is possible to reuse the CASShib solution, by simply adding them to the trusted IDPs list in the Portal SP configuration. 

· in case the Umbrella IDPs are already member of the eduGAIN federation (or any other already trusted federation), they would be automatically integrated in the trusted IDPs list through the Discovery Service (WAYF
).

The results of the tests are summarized in the following table.
	Social Office Ver.
	Liferay Ver.
	Social Office
	Liferay Sync
	Federated 

auth Sync

	2.0
	6.1.1
	OK
	OK
	not available


3.4 Interoperability with portlets from the community - SCI-BUS and SHIWA portlets (MTA SZTAKI)
At MTA SZTAKI the Liferay Social Office package was installed on Liferay Portal Community Edition 6.1.1 CE GA2 (Paton / Build 6101 / July 31, 2012).

For the community portals the most important feature would be to share experiences and success with other community members. For this reason, the SHIWA and SCI-BUS User Forums are used at the moment. However there might be situations where a smaller status update would be the most effective such as when a job has been run successfully or a new discovery has been made.

For example there is the AutoDock portal that enables bio-scientists to run molecular docking simulations. In a working scenario if a scientist runs a simulation and manages to find docking, a short status message could be sent to the community through the Microblog portlet. The same way it could be used for other application specific gateways created by the SCI-BUS project.

Also the ‘Documents and Media’ portlet was tested. It is technically the merge of the former ‘Document Library’ and ‘Image Gallery’. These portlets have been used many times on our project websites and would be used in the future, even in the form of a merged portlet. We could not find any new feature that would make it more interesting than before.

Regarding the different stock WS-PGRADE portlets, we could identify the following points where the Social Office package could be used:

1 Workflow result sharing: as already mentioned, if any user receives an interesting result during experimenting with some workflow, this fact can be blogged through using the Microblog portlet, and the result (and inputs for the computation) could be shared with other users of the portal.

2 The above feature could be integrated with the Workflow Export/Import functionality of WS-PGRADE/gUSE. For this, WS-PGRADE/gUSE can currently use the internal gUSE Repository of the portal installation or the SHIWA Workflow Repository. Additionally to these, the Documents and Media portlet could be a feasible platform for sharing workflows internally. However, this would require additional development and would provide less features than the SHIWA Workflow Repository.

3 WS-PGRADE offers a Storage portlet group, where local workflows or remote storage resources (currently based on LFC) can be browsed. Beside these, the Documents and Media portlet could be integrated as well, in line with the above-mentioned Workflow Import and Export feature. Additionally to this, the inputs for the workflow executions could be configured to use files stored with the help of Documents and Media portlet. The advantage here would be that the user could easily access these files with Liferay Sync as well. Implementing these ideas requires additional developer effort, and SCI-BUS is currently focusing on the Data Bridge, which will provide access not only to a local storage on the portal, but to many different storage services through a unified portlet interface. Thus, focus here from MTA SZTAKI is now on implementing the Data Bridge service.

As it can be seen, MTA SZTAKI considers that mainly the blogging features of the Liferay Social Office package could be used. The document storage features have also been investigated, but MTA SZTAKI aims to provide unified access to a broader set of storage resources with the help of the Data Bridge.

Other components of the Liferay Social Office package were not interesting for our current work.
3.5 Interoperability with portlets from the community - IGI portlets (INFN)
Due to the problems with Social Office 1.5, described in section 2.2,  the tests concerning the IGI portlets have been carried on with Social Office 2.0 and Liferay 6.1.1 only.

The IGI portlets interesting within the Liferay mini-project  are:
· Registration: it is responsible for the users registration; it collects and checks the validity of  the information provided by the users.
· Authorization: it permits to retrieve and manage the Grid credentials.
· Dirac bridge: it connects the portal to an external Dirac service. The portal offers an interface to build Job Description Language (JDL) file for the job submission to the Grid.
· Data Management bridge: it connects the portal to an external Data Management service in order to manage data in Grid and Cloud Storage Systems.
· Cloud interface: it is responsible to instantiate and manage virtual machines on different cloud platforms such as OpenNebula
, OpenStack
 and WNoDeS
.
· VOs administration: it is used by the portal administrators to manage and configure the Virtual Organizations list exposed to users.

All these portlets have been installed and neither problems nor incompatibilities have been found with the Social Office and Sync modules. 

The results of the tests are summarized in the following table.

	Social Office Ver.
	Liferay Ver.
	Social Office
	Liferay Sync
	Federated 

auth Sync
	Federated auth Liferay
	IGI Portlets

	2.0
	6.1.1
	OK
	OK
	not available
	OK
	OK


3.6 Interoperability and alternative to EGI Helpdesk (CESNET)
EGI uses rather heavily customized issue tracking system based on the Bestpractical Request Tracker (RT)
. The customizations include implementation of the EGI UMD software provisioning system
, Request Tracker for Incident Responses (RTIR)
 for the EGI CSIRT and other custom workflows.

Issue tracking processes and workflows are not inherently supported by the Liferay Portal. Several feature requests concerning issue tracking support could be found across the Liferay user forum. The only viable solution to this seems to be to integrate any external issue tracking system with the Liferay Portal using portlets. The simplest approach is to integrate external ticketing system using only the iframe portlet. However there is no real added value to this except that the users have the issue tracking at hand while using the Liferay portal. A tighter integration is available for the Jira issue tracker
 again in the form of the portlet which provides user interface for external Jira instance within the Liferay portal. Such an integration as in the case of the Jira issue tracker could be obviously developed for the RT as well. 

Portions of the Bestpractical's RT and our customizations feature set could be definitely reimplemented within the Liferay portal from scratch using custom Liferay workflows over e.g., Liferay portal wiki pages or other documents which would hold the issue tracking data instead of the RT tickets. However, some features would be  missing or would be needlessly hard to implement using the Liferay portal technology. 

The following table sumarizes most relevant features of the EGI RT issue tracker and how they could be implemented using Liferay instance:

	EGI RT Issue Tracker
	Liferay & Social Office Plugin

	Web interface with mobile optimizations
	Available

	Interaction with RT via email
	Possible only partially. Email notifications can be implemented within Liferay workflows. No existing support for interacting with Liferay using email.

	REST API Available 
	Liferay API Available.

	Issue tickets and projects categorization.
	Not readily available. Could be somewhat worked around. The issues could be held in form of wiki pages or documents in the Liferay. The disadvantage of such approach is that Liferays wiki pages or documents in the documents and media portlet are not further structured and the data stored in such way can not be easily accessed programatically. Also, there is no viable way how to further categorize the issues in terms of issue tracking queues in the RT. The structure of the Liferays wiki is basically flat (the wiki does not implement e.g., namespaces). Documents in the documents and media can be obviously categorized in the folders, but we consider such an approcach unhandy. The categorization of the issues within RT is also used to define different access policies to the data held within the issue tickets. This could be reimplemented by setting access rights for each new wiki page or document which implements the issue ticket. Such an approach is however extremely unhandy.

	Custom workflow and business logic support.
	Available, although especially the set of basic workflow tasks is very limited in Liferay in comparison to the RT. Also, using custom code in  Liferay's tasks is far more complex then in RT where RT can simply use arbitrary Perl code to carry out the workflow logic.

	Ticket lifecycles.
	Available. A lifecycle can be defined within a workflow over e.g., a wiki page or document in the Liferay portal.

	Ticket custom fields.
	Not available. This feature could be worked around by adding the custom field data directly to the wiki page or document which replaces the ticket concept. Such a workaround is however less flexible as the contents of wiki pages or documents within Liferay's documents and media are not meant to be accessed programatically in a structured way.

	Approvals.
	Available

	Dashboards and relationship graphs to show relations between tracked issues.
	Setting relationship between e.g., Liferay wiki pages or documents is possible using rudimentary links, however any dashboards or relationship graphs with issues dependencies  would need to be implemented using Liferay portlets.

	Time tracking and reporting, including support for service level agreements.
	Not available. Could be probably reimplemented using the Liferay workflows which have time tracking capabilities. Other RT features such as issue prioritization and escalation based on the time tracking is not readily available and we have not studied in depth the possibilities to reimplement them using the Liferay technology.

	Integration with existing user login system.
	Available

	PGP and SMIME support.
	Not available.


Evaluation result:

According to our opinion and understanding the current instance of the RT used for issue tracking can not be replaced by the Liferay portal. Also, the Liferay portal and its Liferay Social Office plugin do not introduce any features which would significantly improve the issue tracking and the workflows as they are currently implemented using the RT system. The exception would be only the Documents and media portlet and the Liferay sync which could be leveraged e.g., for accessing and sharing the UMD software provisioning workflow outputs which are currently stored in the EGI DocDB.
3.7 Interoperability and alternative for AppDB (INFN)
This section analyzes the Liferay Social Office plugin
 to verify whether it includes features that are similar to those provided by the EGI Application Database
. Moreover, an overview on the Liferay Ecosystem is done to identify already existing Liferay applications for the tracing and classification of scientific applications.

Liferay Social Office plugin extends Liferay features in a way that optimally supported the scenario of social collaboration. It has been designed for workgroups needing to collaborate on projects, documents and data in the office. The new functionalities added in Liferay by this software package deals with a specific purpose: collaboration.

The EGI Application Database is a centralised service that stores information about software tools integrated with the EGI infrastructure. A subset of the EGI Application Database features is the following:

· keep track of software entries available on EGI;

· classify software entries based on various parameters (status, type, provider, supporter, availability, etc);

· associate software entries with people profiles and with publications;

· provide a software repository feature to store the referenced software;

· provide RSS or other notification email so one can become the 'follower' of a software. 

However, the key features of the EGI Application Database are the following:

· providing users with an infrastructure facility that traces the software available in the infrastructure gathering a set of valuable information as application description, application developer contacts, links to software packages and etc.

· allowing application developers to publish and spread information about the applications they integrated in the infrastructure.

Additional features, as collaborative and dissemination tools, are product characteristics that improve the overall tool quality but that cannot be considered as core features.

Starting from these descriptions of the main characteristics of the Liferay Social Office plugin and the EGI Application Database, it is clear that the Liferay Social Office plugin capabilities are more suitable to facilitate communication between people working on the same project (the Social Office concept), while the EGI Application Database main target is the creation of a central database where users can find the list of all the applications available in the infrastructure. The main usage scenario of the two products analyzed is quite different, the Liferay Social Office plugin has been designed to allow users to work together (in the same time) in an asset (where an asset can be a project, a document or a set of data), while the EGI Application Database implements a producer/consumer data model where the application developers are the producers and the infrastructure users are the consumers. Managing or updating information in the same time is neither a common nor a critical EGI Application Database scenario.

Then, using Liferay Social Office plugin to re-create the EGI Application Database cannot be considered a suitable solution. Indeed, following this way, we could exploit the Liferay Social Office tools to implement collaborative and dissemination EGI Application Database features but we should re-develop the core EGI Application Database features using the Liferay technology to be compliant and interoperable with the Liferay Social Office functionalities. In the same time we will not exploit the most important Liferay Social Office functionality, parallel working on different kind of assets.

The following table lists the most relevant EGI Application Database features and how they could be imported in a Liferay instance where the Liferay Social Office is installed.

	EGI Application Database features
	Liferay & Social Office Plugin

	Web views
	To be re-developed using Liferay technology.

	Menu-bar and navigation panels
	To be re-developed using Liferay technology.

	Editing forms
	To be re-developed using Liferay technology.

	Dissemination tools
	Available

	Comments and rating view for software entry
	Available

	Person registry
	Available (Legacy Application Database person registry should be imported in Liferay)

	Community repository
	To be re-developed using Liferay technology.


After an examination of the Liferay ecosystem, looking for already existing Liferay-based applications able to trace and classify scientific applications, we can state that a tool providing the same EGI AppDB feature set doesn’t exist yet in Liferay world.

The unique existing Liferay application dealing with tracing and classification of scientific applications is the Application Registry tool provided by the Catania Science Gateway framework (CSGF)
 (see http://www.chain-project.eu/applications as sample).

The CSGF Application Registry implements only a subset of the EGI Application Database features. However, it could be a good base to create a complete EGI Application Database as Liferay application avoiding the re-implementation of all the features.

Moreover, the CSGF Application Registry provides e-infrastructure users with a very valuable feature not yet implemented in the EGI Application Database. In the nowadays several scientific applications are accessible through Science Gateways, web tools allowing users to execute an application on a infrastructure in a easy way, and the number of the existing Science Gateways increases day after day according to the last trends. In the CSGF Application Registry a direct link, named “Run Page”, is associated to those applications with a Science Gateway available. In this way users visiting the Application Registry could directly execute an application.

Adding this feature, the EGI Application Database could become a tool for the Open Science implementing the concept of the Open Research (sharing scientific methods and software) as described in the last white paper of the e-Infrastructure Reflection Group
. When the application developers register an application on the database, they could decide to share the link to the Science Gateway able to execute the application. In this way users could directly exploit applications registered in the database for their scientific activity.

The following figure shows a view of the CSGF Application Registry with the “Run Page” link associated to the applications.
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The following table includes an almost complete list of the EGI Application Database features and point out whether the CSGF Application Registry implements them or not.

	EGI Application Database features
	CSGF Application Registry

	Home page to easy access to top lists
	Not available

	Top menu-bar for authenticated actions
	Not available

	Navigation panel with software categories for easy browsing
	Not available

	Global search box and software tag cloud
	Available

	Software list view
	Available

	Dissemination tools (rss, mail, permalink, export)
	Available as Liferay tools

	Graphical software browsing
	Not available

	People list view
	Not available

	Registering a new software entry
	Not available

	Software details view
	Available

	Main software information: rating, tags and links
	Partly available

	Actions on a software entry
	Not available

	Communication on a software entry
	Not available

	Software contact list
	Available

	Software publication list
	Available

	Comments and rating view for software entry
	Not available

	Publication view for software entry
	Available

	Person details view
	Available

	Community repository
	Not available


Summarizing the analysis done in this section we can state that:
· Using Liferay Social Office plugin to re-create the EGI Application Database cannot be considered a suitable solution. Indeed, following this way, we could exploit the Liferay Social Office tools to implement collaborative and dissemination EGI Application Database features but we should re-develop the core EGI Application Database features using the Liferay technology to be compliant and interoperable with the Liferay Social Office functionalities. In the same time we will not exploit the most important Liferay Social Office functionality, parallel working on different kind of assets.

· A Liferay-based applications able to trace and classify scientific applications, providing the full EGI AppDB feature set doesn’t exist yet in Liferay ecosystem. The unique existing Liferay application dealing with tracing and classification of scientific applications is the CSGF Application Registry tool that implements only a subset of the EGI Application Database features.

· Moving EGI AppDB in Liferay world (transforming it in a Liferay-based application) requires a not negligible effort whatever way we decide to follow (re-developing the AppDB or use the CSGF Application Registry as development base).

3.8 Interoperability and alternative for Indico (CESNET)

Indico
 is a tool for planning and organizing meetings, conferences and other events. Indico is developed at CERN for their own purposes, and it is provided to the rest of the world  free of charge under GPL license without any support. 

Indico has rather extensive support for management of full conference cycle, including tools for calls for papers or abstracts,  paper reviewing with acceptance and rejection, participant registration, creation  of timetables with parallel sessions organized in different rooms,  printing of posters, badges, tablesigns, and generation of conference proceedings.

Liferay has a basic calendar for events (provided by the Social Office plug-in),  but it has no support for managing conference cycles.
	Indico features
	Liferay

	Multiple event support
	Available in calendar

	Time-driven navigation
	Available in calendar

	Allows different views of the same event
	Not available

	Provides access to the timetable and various listings (participants, contributions...)
	Not available

	Stores all kind of files including pictures, transparencies, minutes, videos, etc.
	Available as related assets for a calendar event, but without any structure

	Full management of conference cycle
	Not available

	Simple forms for creating events of various complexity
	Not available

	Call for abstracts
	Not available

	Abstract or paper submission
	Not available

	Paper reviewing
	Not available

	User registration to event
	Not available

	Participant listing
	Not available

	Printing badges
	Not available

	Track management
	Not available

	Easy creation of timetable
	Not available

	Proceedings
	Not available


Liferay provides no alternative to Indico. Indico is a specialized tool for full management of conferences and other types of meetings, while Liferay calendar has no support for further structuring of events data beyond assigning a list of documents. No plug-in or portlet with functionality similar to Indico exists for Liferay.

3.9 Interoperability and alternative for Wiki (CESNET)
The EGI wiki is implemented using the state of the art MediaWiki
 software package which was originally developed for the Wikipedia. The EGI wiki also makes quite heavy use of the numerous MediaWiki extensions which allow us to extend the EGI wiki syntax expressibility and also interface the EGI wiki with other systems such as the EGI RT issue tracker. 

The Liferay portal includes a portlet which allows to create content in a Wiki collaboration style and which in fact in recent versions of the Liferay portal mimics the MediaWiki to some extent including the MediaWiki syntax. In the following table we compare the most important features of both solutions.

	EGI Wiki
	Liferay wiki portlet

	Editing syntax based on UseMod
	Partially available. Liferay does not implement full set of the MediaWiki syntax. On the other hand the Liferay wiki supports the Creole syntax
.

	Namespaces
	Not available.

	Support for subpages.
	Available. But child pages do not inherit permissions from parent pages..

	Categories can be assigned to any page, including categories themselves, creating a hierarchy of categories. Category pages automatically list all pages assigned to them, including sub-categories. Categories allow classification and hierarchical browsing of the content.
	Not available. However, this feature can be partially replaced by tagging of the content within the Liferay portal. The only real disadvantage of tagging is that there is no hierarchy of tags possible.

	Section editing. Users can enable an option that allows them to edit individual sections of an article (separated by headlines) instead of loading the entire article.
	Not available.

	Printable versions of articles can be generated.
	Available.

	Skins.
	Available through theming of the sites within the Liferay portal.

	File upload feature.
	Available. Also, the Liferay portal allows for integration between the wiki and the documents and media portlet.

	WYSIWYG editing.
	Available.

	Edit summary.
	Available.

	Edit preview.
	Available.

	Handle edit conflicts.
	Available.

	Mark edits as minor.
	Available.

	Talk pages.
	Available as Liferay portal allows for commenting on virtually any content.

	Message notification and emails.
	Partially available. Email notifications could be developed using the Liferay API. Also the user has to subscribe manually to receive the comments notification for each single page.

	RSS syndication.
	Available.

	User rights management.
	Available.

	Full text search.
	Available.

	Special report pages.
	Partially available. The set of special wiki pages is quite limited in the Liferay portal in comparison to the MediaWiki.


The side by side comparison of the MediaWiki and the Liferay portal wiki portlet suggests that both solutions provide almost the same features. There are however two reasons why the MediaWiki is a more suitable solution for the EGI deployment:

· The MediaWiki provides namespaces to allow for limiting especially edit rights for groups of pages to a specific user group. At the same time all pages in all namespaces are still accessible read-only for all users within a single wiki instance. Also, the pages can still deliberately link to any other page regardless of the namespace under MediaWiki. This concept is widely used in case of the EGI wiki deployment. The Liferay portal addresses the question of limiting especially the rights to edit pages by introducing a concept where one can create any number of wiki instances under a single Liferay portal wiki portlet and manage specific user rights with each wiki instance. We consider this approach to be less usable namely because there is no way how to simply link pages between separate wiki instances within the Liferay portal wiki portlet. Moreover, isolating the wiki instances makes virtually impossible to search for a content as the Liferay portal wiki portlet allows only to search within a single wiki instance at a time.

· The MediaWiki has an unmatched community of developers who are creating numerous extensions for the original MediaWiki software package. The EGI wiki instance uses such extensions e.g., to enhance the MediaWiki expressibility adding features such as category trees, citations and references, various types of charts, syntax highlighting for documenting source code, displaying RSS feeds from other sources or adding free-form widgets like maps, videos and variety of other content
. We have also developed own extensions which allow e.g., for including views of the issues managed in the EGI RT issue tracker instance within the wiki pages
. Such a functionality is not readily available in the case of the Liferay portal wiki portlet. According to our opinion and understanding parts of the above described functionality could be reimplemented e.g., as a separate portlets and added to the Liferay wiki pages as assets (which is however not as user friendly as directly embedding the content into the wiki page), other parts would require to re-implement portions of the Liferay portal wiki portlet itself which we find needlessly hard to do.

The interoperability between the EGI wiki instance and the Liferay wiki could be achieved using a number of ways. One could e.g., implement a whole new portlet to provide a user interface for the MediaWiki instance within the Liferay portal. The pages within the EGI wiki could be also easily linked within the pages of the Liferay portal wikis. We do not however see any value added in such an approach as it means to maintain two or more wiki instances with basically the same content.
Evaluation result:

Liferay wiki provides basic wiki features, but its solution of access rights to groups of pages is inferior to MediaWiki, and it does not have the wealth of extensions as MediaWiki.
3.10 Interoperability and alternative for DocDB - Liferay Sync module (CESNET)

3.10.1 DocDB overview

The DocDB
 is a collaborative document server originally developed at Fermilab
. It stores documents in file system, and document metadata in relational database MySQL. 

In DocDB, a document is a collection of  files. Thus a document can contain e.g. the same file in different formats (PDF, MS-Word, etc.), or it can collect a main document and its appendixes in separate files.

Each document can have multiple versions. A document version cannot be modified once uploaded, changes can be done only by creating a new version.

DocDB can set access rights only to groups. Groups can form a tree, however in EGI all groups are on the same level. If a document needs to be made accessible to a single user, an artificial group would have  to be created containing only that single user.

DocDB can organize documents using authors, topics, keywords, document types, and document statuses. Topics form a tree structure, the other choices are just flat enumerations of values. Documents can be searched using an advanced search matching various metadata fields, and DocDB also provides fulltext search over  authors, topics, events, etc. as well as in text meta-data such as titles and abstracts.

3.10.2 Liferay Documents and Media overview

Liferay provides a storage named Documents and Media with two portlets, one allows just viewing of  stored documents, the other portlet allows also management of documents. The Documents and Media storage provides a virtual filesystem with files and folders, files are stored in real filesystem, folders and file metadata are stored in relational database, just like in DocDB.

Documents in Documents and Media storage consist of a single file. Documents have versions including versions of its metadata. It is possible to view a specific version as in DocDB.
Liferay can mark documents with text tags. In addition, metadata sets can be defined and assigned to each document, where a metadata set may contain unlimited number of fields. A field can be one of predefined data types – integer number, decimal number, date, text, boolean, radio box, selection list, HTML text, and links to another document or to a page. Documents can be searched by tag values and values in datasets, however only fulltext search is supported, no advanced search is available. It is not possible e.g. to define a metadata field for document status and later search for documents with a specific status.
Liferay's Documents and Media storage can be accessed also using WebDAV, which is an access protocol supported by file browsers in many operating systems. This feature enables many standard WebDAV clients to be used as clients for Documents and Media, including LibreOffice and MS Office office suites. 

The directories displayed by WebDAV have a bit confusing structure. On the top level, directories for each site are displayed. One is named guest which contains shared documents for the main site, the second directory is named after the user login name and represents the user's own space in Documents and Media, then more directories named after sites (community, organizational and group sites) are displayed. 

Under each of the site directory, there are 4 subdirectories, and the one named document_library  represents the Documents and Media storage. This can be overcome by advertising a URL that points directly to the shared directory, e.g. https://documents.egi.eu/webdav/guest/document_library.
This complex structure exists because Liferay  Documents and Media supports more than one document storage. Each site has its own storage, and sites can exist for groups, organizations and individual users, thus many separate document storages exists. It is possible to make a full text search over all sites, however this complex structure may make managing documents more cumbersome than in DocDB, where all documents are placed in the same storage.

Liferay Documents and Media storage also supports  document locking preventing multiple users from editing the same document in the same time. A document can be locked for 1 day by clicking on Check out button, and unlocked by clicking button Check in. There is no similar feature in DocDB, because DocDB documents consist of multiple files.

3.10.3 Liferay Sync
Liferay Sync is not a plug-in to Liferay, it is a collection of Document and Media clients for several operating systems – MS-Windows, Linux, MacOS, Android and iOS.  
Liferay Sync is similar to other cloud storage clients, e.g. Dropbox or UbuntuOne. On mobile platforms (Android, iOS), it downloads and uploads files only on request. On desktop platforms (Linux, MS-Windows, MacOS), it monitors a selected filesystem folder and automatically synchronizes its content with the server. The client also monitors changes on the Liferay server by issuing an HTTP request every 5 seconds.
When Community Edition of Liferay server is used, a Liferay Sync client can access only a single site. For accessing multiple sites, a Liferay Enterprise Edition license must be purchased. 
On mobile platforms, the functionality of Liferay Sync can be replaced by any WebDAV client, which would not be artificially limited to a single site as Liferay Sync. Such client is for example EZ File Explorer
 for Android. 
On desktop platforms, Liferay Sync provides the synchronization of filesystem folders. This functionality can be provided by generals tools for synchronization of a folder with a WebDAV server, like WebDav-Sync
, GoodSync
 or DAVBox
, or by using OS tools for mounting a WebDAV server.

In Linux by the package named davfs2
 which is a filesystem for mounting WebDAV servers as directories by unprivileged users. Davfs2 does not poll servers in regular intervals, only when a directory is accessed. 

In MS Windows the command line “NET USE” can be used for mounting WebDAV server as a network drive, or in graphical interface using the dialog Windows File Sharing.
Summary – it is better to use general WebDAV clients than Liferay Sync for accessing Documents and Media storage in Liferay.

3.10.4 DocDB and Liferay compared
When comparing DocDB and Liferay Document and Media storage, there are various  advantages and disadvantages for both. Let's list them here.
Advantages of Liferay:

· Liferay can have arbitrary metadata fields, DocDB only topics, keywords, types and statuses

· Liferay supports more clients (Sync and WebDAV clients) including LibreOffice and MS Office, which can edit documents directly on WebDAV URLs; DocDB supports only web browser

· Liferay provides document locking, DocDB has no similar feature

Advantages of DocDB:

· DocDB has hierarchical topics, and has both advanced search matching metadata fields and  fulltext search, while Liferay has only fulltext search

· DocDB can assign access rights to groups, which can be synchronized with external LDAP, while Liferay can assign access rights only to its internal roles and teams which cannot be synchronized with external LDAP (see 3.1.4 for details)

· DocDB supports multiple files per document, while Liferay only a single file per document
3.10.5 Alternative document servers

In the previous chapters, we have evaluated Liferay and DocDB as document servers and compared them against each other. The main Liferay advantage is the standard WebDAV interface, which can be used by many standard clients, including office suites. 

Then the question arises, whether other WebDAV servers can be used as document servers too. A search on the web has found no servers with similar features as Liferay. Most other general WebDAV servers, like Apache HTTPD with mod_dav, Tomcat with DAVServlet, etc., do not provide mechanisms for authorization (not to be confused with authentication) of user access to files and folders, where the access rules can be specified by users. The servers usually allow only administrators to set access control rules. 

Thus Liferay can be seen as a rare combination of a  WebDAV server together with user database and tools allowing access permissions to be set by users as opposed to administrators only.

Evaluation result:

Liferay can be considered as a replacement for DocDB, however it lacks the DocDB features of advanced search and synchronization of group access rights with LDAP, on the other hand it provides standardized WebDAV interface and greater variety of clients. It is better to use general WebDAV clients than the Liferay Sync client for accessing Documents and Media storage in Liferay.
3.11 Interoperability and alternative for EGI Blog (CESNET)
EGI Blog is implemented using the Pebble
, which is a lightweight, open source, Java EE blogging tool. The Liferay portal provides a blogging portlet within its default installation. In the following section we focus on direct comparison of the relevant features of both Pebble blogging tool and the Liferay portal blogging portlet.

	Pebble blogging tool
	Liferay portal blogging portlet

	Posting and management of content through your web browser, including rich text editor support.
	Available.

	Blogger and MetaWeblog API interface included for posting content via compatible tools.
	Not available, but could be implemented using the Liferay portal API.

	Categorisation of content into multiple hierarchical categories.
	Not available. Hierarchical categories are not available as the categorization is achieved using tagging.

	Tagging of content and a generation of a tagcloud.
	Available.

	RSS enclosures for distributing files or podcasting.
	Available.

	Pinging websites via XML-RPC when new blog entries are added.
	Not available, but can be implemented using the Liferay portal API.

	Publication of static content alongside your blog entries.
	Available.

	Link to your favorite social bookmarking site
	Available.

	Reader responses, in the form of threaded comments and MovableType TrackBacks.
	Available.

	E-mail notifications when new responses are received.
	Available.

	Pluggable moderation, spam detection and CAPTCHA support.
	Available through third party portlet
.

	Bulk response management features to approve/reject/remove comments and TrackBacks.
	Partially available. The comments and TrackBacks can not be batch managed.

	File management and the ability to upload arbitary files and images.
	Available. Is integrated with Liferay's documents and media.

	View blog entries by permalink, day or month. Navigate through blog entries in several ways, including a locale-aware calendar control.  Text based and advanced searching.
	Available.

	Team, project, multi-user blogs and security.
	Available.

	Host more than a single blog for a project, group or community.
	Available through Liferay portal sites.

	Plugin APIs.
	Available through Liferay API.

	Localization.
	Available.


Evaluation result:

As for the EGI blog the conclusions would be that the Pebble technology could be easily replaced by the blogging features available within the Liferay portal. Almost all features of the Pebble blogging tool are readily available in the Liferay portal as well. The missing ones could be either implemented using the Liferay API or are not currently used even with the Pebble blogging tool. The interoperability between the Pebble blogging tool or the Liferay blogging solution can be achieved at the simplest level by sharing e.g., the permalinks to the blogposts, using RSS feeds etc. or by making use of either solution API.
3.12 Interoperability and alternative for other EGI back-office services

The EGI back-office as well as the Liferay portal provides several other services which were not covered earlier in this document. In this section we provide a brief overview and comparison of those services which are directly utilized by the end users.

3.12.1 EGI Jabber

The EGI back-office provides a standard XMPP Jabber service with multi-user chats based on the Ejabberd Jabber server
.  A similar feature is available with the Liferay portal Social office Chat portlet. From the users perspective the functionality of the Chat portlet within the Liferay's Social Office can be straightforwardly compared to the chat available with social networks such as Facebook or Google plus. There are basically only two disadvantages of using the Chat portlet in comparison to the EGI Jabber:

· The user is limited to using the Chat portlet within his or her web browser. There is no multi-platform, standalone chat client available.

· The Chat portlet does not provide a multi-user chat functionality which a feature quite commonly used by the EGI users.

3.12.2 EGI Forum

The EGI back-office provides a user forum
 based on the widely used phpBB
 open source forum software. A direct alternative is available in the Liferay portal as the Message Boards portlet. Both solutions provide a very similar feature set. The most important features to be found with both solutions are:

· Hierarchical categories

· Message threads

· bbcode for formatting and bbcode editor

· Quoting

· RSS feeds of categories or threads

· Message attachments

· Unread message tracking

· Private message system

· Polls

· Statistics

· Bans

· Captcha support

· Full text search

· Ranking based on number of posts

· Mail integration

· Users can subscribe to the entire forum or individual categories or threads to receive any new message in their inbox

· Users can answer to the email received to post back to the forum

· Support with integration with existing mailing lists

Private messaging system and polls are available in the Liferay's Message Board portlet through plugins and have to be installed separately. The only disadvantage of the Liferay's Message Boards portlet in direct comparison to the phpBB solution stems from how the Liferay portal addresses the user and group rights management through the group roles as was discussed earlier in this document in section 3.1.4 on user management in the Liferay portal.
3.12.3 EGI back-office and Liferay portal services without direct alternative

One of the core services of the EGI back-office is the Mailman
 mailing lists, discussions and newsletters management suite. Mailman is a full-featured solution supporting built-in archiving, automatic bounce processing, content filtering, digest delivery, spam filters, and more
. The importance of the mailing lists service within the EGI back-office is evidenced by the fact that the Mailman instance currently manages over 200 mailing lists with more than 5200 unique recipients and processed over 30000 incoming emails in the year 2013. There is no direct alternative for such a service in the Liferay portal. It is possible to adapt the Liferay portal Message Boards categories to serve as individual mailing lists. However, we find this workaround being grossly inadequate in comparison to using dedicated mailing lists management suite such as the Mailman.
The Liferay portal and the Social office portlet provide some other notable features which are not covered in any way by current EGI back-office services. These are namely:

· Micro-blogging portlet which provides basic Twitter
 like functionality for posting short messages. The micro-bloging portlet provides basic functions such as commenting on the original message or reposting (retweeting) the message. On the other hand, the Micro-blogging within the Liferay's Social office may be hard to adapt for current Twitter users as it does not support usual @username and hash tags functionality. Also, it is quite hard to follow Liferay users micro-blog outside of the scope of the Liferay portal which makes the micro-blogging feature less practicall to address the general public.

· The Contacts center of the Social office provides a very basic Linked-in
 like functionality in the form of creating, managing and displaying connections between the Liferay portal users.
4 Project conclusions and recommendations

Here is the summary of evaluations:
· Solution for VRC, VO, NGI, project websites?
· Liferay is suited for those web sites that need to be created quickly, that do not require modifications of web design, that do not import user groups from external directory, and that will not need to handle high load.
· Interoperability with EGI SSO? 
· Liferay is fully interoperable with EGI SSO, including groups. However groups cannot be used for authorization in Liferay, a role must be created for each authorization group.
· Interoperability with AAI solutions? (e.g. eduGAIN, IDEM-GARR, Umbrella)
· Liferay Portal is interoperable with AAI solutions, however its plug-in Liferay Sync is not, it uses only user name and password
· Interoperability with portlets from the community? (SCI-BUS and SHIWA portlets)
· Mainly the blogging features of the Liferay Social Office package could be used.
· Interoperability with portlets from the community? (IGI portlets)
· Liferay Portal is fully interoperable with all tested portlets
· Interoperability and alternative to EGI Helpdesk (RT)?
· The current instance of the RT used for issue tracking can not be replaced by the Liferay portal. Also, the Liferay portal and its Liferay Social Office plugin do not introduce any features which would significantly improve the issue tracking and the workflows as they are currently implemented using the RT system.
· Interoperability and alternative for AppDB? 
· Liferay with Social Office is not a suitable alternative to AppDB, it lacks its core features which would have to be re-developed spending a not negligible effort
· Interoperability and alternative for Indico?
· Liferay provides no alternative to Indico. Indico is a specialized tool for full management of conferences and other types of meetings. No plug-in or portlet with functionality similar to Indico exists for Liferay.
· Interoperability and alternative for Wiki?
· Liferay wiki provides basic wiki features, but its solution of access rights to groups of pages is inferior to MediaWiki, and it does not have the wealth of extensions as MediaWiki.
· Interoperability and alternative for DocDB? (Liferay Sync module)
· Liferay can be considered as a replacement for DocDB, however it lacks the DocDB features of advanced search and synchronization of group access rights with LDAP, on the other hand it provides standardized WebDAV interface and greater variety of clients. It is better to use general WebDAV clients than the Liferay Sync client for accessing Documents and Media storage in Liferay.
· Interoperability and alternative for EGI Blog?
· The Pebble technology could be easily replaced by the blogging features available within the Liferay portal.
Based on the evaluation results, we see the following areas where Liferay may be advantageous:

· Liferay can be used for integrating applications with web interfaces, like user portals for interfacing e-science tools

· Liferay may ease creation of many sites for ad-hoc collaborations, as creation of separate web sites with separate document storages, wikis and other resources is very easy

· Liferay may be used as a document server with standard WebDAV interface and fine grained setting of user access permissions by users, if a portlet for advanced metadata search is developed or is provided by Liferay in its future versions

· Liferay blog would be a good solution if the need for separate blogs arises, e.g. a separate blog for each user community

Otherwise, in an analogy, Liferay can be likened to a Swiss Army Knife – it has many tools (knife, scissors, nailfile, screwdriver, caplifter, can opener, corkscrew,...), but each of the tools is inferior to a separate tool. It is always better to use a separate knife, scissors, etc. than the same tool integrated into Swiss Army Knife. It is also easier to replace a separate tool when a repair or upgrade is needed, than to replace all tools in the same time, even those tools that do not need repair or upgrade. On the other hand, the integration can be advantageous from some points of view – the integrated tools take less space, and it is easier to find a tool among them than in a large toolbox. 

Liferay is like a Swiss Army Knife with its advantages and disadvantages – it provides many tools integrated together, the integration makes it easier to install and easier to find tools. On the other hand, each integrated tool is inferior when compared to the best-of-breed tool available for a given task, and upgrading a single tool is not possible without upgrading all the other tools in the same time.
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