
 

 

 

 

 

INFSO-RI-223782 2009 © Members of ETICS 2 collaboration PUBLIC  1 / 58 

 

 

ETICS  2  
 

C O M P L E T E  T E S T  M A N A G E M E N T  

S Y S T E M  ( F I N A L  R E L E A S E )  
 

E U  D E L I V E R A B L E :  D J R A 2 . 6  

 

 

 

Document identifier: 
ETICS-DJRA2.6-1063818-
Complete_test_management_syste
m_(final_release)-v1.6.doc 

 Date: 31/12/2009 

 Workpackage: JRA2: Test Management Tools 

 Lead Partner: 4DSOFT 

 Document status: Final 

 Document link: https://edms.cern.ch/document/1063818/1  

 

 

Abstract: 

The present document is a follow-up document of DJRA2.5 Test management system (prototype) 

document and it describes the integration work performed on the test management system (test tool 

registration and workflow design) in the area of distributed testing inside JRA2. More concretely, 

this document looks at the integration steps in the ETICS core services of the JRA2 implementation 

work, and presents a complete multi-node scenario based on the EU FP7 EDGeS project integration. 

https://edms.cern.ch/document/1063818/1


 

TEST MANAGEMENT SYSTEM 

(PROTOTYPE) 
EU DELIVERABLE: DJRA2. 6 

Doc. Identifier: 

ETICS-DJRA2.6ï

Test_management_system_v1.6 

     Date: 25/02/2010  

 

 

INFSO-RI-223782 2009 © Members of ETICS 2 collaboration PUBLIC  2 / 58 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Copyright (c) Members of the ETICS 2 Collaboration. 2008-2009. 

See http://www.eticsproject.eu/etics/partners/ for details on the copyright holders. 

ETICS 2 (ñE-Infrastructure for Testing, Integration and Configuration of Software ï Phase 2ò) is a 

project partially funded by the European Union.  For more information on the project, its partners and 

contributors please see http://www.eticsproject.eu . 

You are permitted to copy and distribute verbatim copies of this document containing this copyright 

notice, but modifying this document is not allowed. You are permitted to copy this document in 

whole or in part into other documents if you attach the following reference to the copied elements: 

"Copyright (C) 2008-2009. Members of the ETICS 2 Collaboration. http://www.eticsproject.eu ". 

The information contained in this document represents the views of ETICS as of the date they are 

published. ETICS 2 does not guarantee that any information contained herein is error-free, or up to 

date.  

ETICS MAKES NO WARRANTIES, EXPRESS, IMPLIED, OR STATUTORY, BY PUBLISHING 

THIS DOCUMENT. 

 

http://www.eticsproject.eu/etics/partners/
http://www.eticsproject.eu/
http://www.eticsproject.eu/


 

TEST MANAGEMENT SYSTEM 

(PROTOTYPE) 
EU DELIVERABLE: DJRA2. 6 

Doc. Identifier: 

ETICS-DJRA2.6ï

Test_management_system_v1.6 

     Date: 25/02/2010  

 

 

INFSO-RI-223782 2009 © Members of ETICS 2 collaboration PUBLIC  3 / 58 

 

Delivery Slip 

 Name WP/partner Date Signature 

From Eva Takacs JRA2/4DSOFT 20/01/2010 
 

 

Reviewed by 
Alberto Aimar 

Alberto Di Meglio 

SA1/CERN 

NA1/CERN 
10/02/2010 

 

 

Approved by PMB  25/02/2010 
 

 

Document Log 

Issue Date Comment Author 

1.0 20/12/2009 First Draft Eva Takacs 

1.1 13/01/2010 Updated chapter 4.1, 4.4 Jozsef Kuti 

1.2 17/01/2010 Updated chapters 4.2, 4.3 Robert Lovas 

1.3 19/01/2010 Updated chapter 5 Eva Takacs 

1.4 02/02/2010 Internal review version Eva Takacs 

1.4.1 22/02/2010 Updated conclusions section Robert Lovas 

1.5 25/02/2010 
Final version integrating review 

comments 
Eva Takacs 

1.6 25/02/2010 Release Alberto Di Meglio 

    

    

    

Document Change Record 

Issue Item Reason for Change 

   

   

   

 

 



 

TEST MANAGEMENT SYSTEM 

(PROTOTYPE) 
EU DELIVERABLE: DJRA2. 6 

Doc. Identifier: 

ETICS-DJRA2.6ï

Test_management_system_v1.6 

     Date: 25/02/2010  

 

 

INFSO-RI-223782 2009 © Members of ETICS 2 collaboration PUBLIC  4 / 58 

 

CONTENT 

1. INTRODUCT ION ........................................................................................................................................ 5 

1.1. PURPOSE OF THE DOCUMENT .................................................................................................................. 5 
1.2. APPLICATION AREA ................................................................................................................................ 5 
1.3. REFERENCES ........................................................................................................................................... 5 
1.4. DOCUMENT AMENDMENT PROCEDURE ................................................................................................... 6 
1.5. TERMINOLOGY ....................................................................................................................................... 6 

2. EXECUTIVE SUMMARY  .......................................................................................................................... 8 

3. ETICS TEST SYSTEM ............................................................................................................................... 9 

4. ETICS TEST SYSTEM INTEGRATION ACTIVITY I NTO ETICS CORE SERVICES ................. 11 

4.1. INTEGRATING ETICS TEST SYSTEM INTO ETICS CORE SERVICES ....................................................... 11 
4.2. SINGLE SIGN-ON BETWEEN WORKFLOW DESIGNER AND ETICS PORTAL AUTHENTICATION ................. 14 
4.3. WORKFLOW DESIGNER INTEGRATION INTO ETICS CORE SERVICES ....................................................... 16 
4.4. WORKFLOW XML OUTPUT GENERATION, EXECUTION .......................................................................... 19 

5. SELENIUM ACCEPTANCE TEST MULTI -NODE SCENARIO ........................................................ 28 

5.1. GOAL OF THE SCENARIO ....................................................................................................................... 28 
5.2. TESTNG ï TESTING FRAMEWORK ......................................................................................................... 28 
5.3. SELENIUM ï SET OF WEB TESTING TOOLS ............................................................................................. 29 
5.4. SELENIUM GRID PLUGIN ...................................................................................................................... 31 
5.5. ETICS CONFIGURATIONS ï OPERATION STEPS ..................................................................................... 32 
5.6. MULTI-NODE SCENARIO ....................................................................................................................... 33 
5.7. IMPLEMENTED TESTS ............................................................................................................................ 48 
5.8. BENEFITS OF THIS SCENARIO ................................................................................................................ 49 

6. EDGES DESKTOP GRID APPLICATIONS UNDER ET ICS .............................................................. 50 

7. CONCLUSION ........................................................................................................................................... 54 

APPENDIX A - AVAILABLE PLUGINS IN  ETICS ...................................................................................... 56 

 



 

TEST MANAGEMENT SYSTEM 

(PROTOTYPE) 
EU DELIVERABLE: DJRA2. 6 

Doc. Identifier: 

ETICS-DJRA2.6ï

Test_management_system_v1.6 

     Date: 31/12/2009  

 

 

INFSO-RI-223782 2009 © Members of ETICS 2 collaboration PUBLIC  5 / 58 

 

1. INTRODUCTION 

 

1.1. PURPOSE OF THE DOCUMENT 

The purpose of this document is to describe the integration of the JRA2 implementations into ETICS 

core services, namely the Test Tool Registration System and Workflow Designer implemented in the 

context of the JRA2 Test Management Tools work package. A complete multi-node scenario applying 

the new features of the integrated services is also presented.   

This deliverable is divided into 8 Chapters, including this Introduction. 

 

­  Chapter 2 gives a concise Executive Summary. 

­  Chapter 3 gives an overview on the ETICS Test System. 

­  Chapter 4 is the description of ETICS Test system integration activity into ETICS core 

services. 

­  Chapter 5 is the presentation of Selenium Acceptance Test Multi-node Scenario as an 

example of distributed testing 

­  Chapter 6 describes the present status of the EDGES Desktop Grid applications under 

ETICS 

­  Chapter 7 is a concise Conclusion. 

 

1.2. APPLICATION AREA 

This document applies to the ETICS Build and Test System providing implementation and integration 

information on the Test Tool Registration System and Workflow Designer as part of the ETICS Test 

System.  It should be noted that the present document is not a developer or user guide; however, it 

highlights implementation and integration aspects. 

Additionally, the present document is not a best practices description of how to perform test processes 

in the ETICS framework. Instead, this document should help readers understand what ETICS is going 

to provide in the area of testing having a special interest in plugin registration processes and test 

process design.   

 

1.3. REFERENCES 

[R1] ETICS web portal - https://etics.cern.ch/eticsPortal/ 

[R2] ETICS deliverable on distributed testing -  ETICS-D4.3-855714-Distributed_Testing-

v1.8.2.doc 

[R3] ETICS JRA2 deliverable on use cases of testing services ï ETICS-DJRA2.1-Use-

casesSpecification-v1 9.1.doc 

[R4] ETICS JRA2 deliverable on the test interfaces standards and architecture design - ETICS-

DJRA2.2-975257-Test_interface_standards-v1.6.doc - 

https://edms.cern.ch/document/975257/1.6 

[R5] ETICS JRA2.3 deliverable on Test Tool Registration System prototype ï 

https://etics.cern.ch/eticsPortal/
https://edms.cern.ch/document/855714
https://edms.cern.ch/document/855714
https://edms.cern.ch/document/975257/1.6
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[R6] ETICS JRA2.4 deliverable on Workflow Designer prototype - 

https://edms.cern.ch/document/990909/1.0 

[R7] ETICS JRA2.5 deliverable on Test Management System prototype -   

[R8] Google Web Toolkit main page - http://code.google.com/webtoolkit/ 

[R9] GridSphere main page - http://www.gridsphere.org/gridsphere/gridsphere 

[R10] Selenium Web application test tool main page - http://seleniumhq.org 

[R11] TestNG testing framework main page - http://testng.org/doc/index.html 

 

1.4. DOCUMENT AMENDMENT PROCEDURE 

This document can be amended by the JRA2 Work Package Leader further to any feedback from the 

other teams. Minor changes, such as spelling corrections, content formatting or minor text 

reorganisation not affecting the content and meaning of the document can be applied by JRA2 Work 

Package Leader without peer review. Other changes must be submitted for peer review inside the 

JRA2 Work Package and then submitted to the PMB for approval. 

When the document is modified for any reason, its version number shall be incremented accordingly. 

The document version number shall follow the standard ETICS2 conventions for document 

versioning. The document shall be maintained using the tools provided by CERN EDMS system. 

1.5. TERMINOLOGY 

 

Glossary 

Condor  The goal of the Condor
®
 Project is to develop, implement, deploy, and evaluate 

mechanisms and policies that support High Throughput Computing (HTC) on large 

collections of distributive owned computing resources 

(http://www.cs.wisc.edu/condor/) 

Google Web Toolkit Open source web development toolkit provided by Google 

http://code.google.com/webtoolkit/ 

gUSE A Web Services based Environment for Grid Application Developers and End Users 

with workflow portal developed by SZTAKI (http://www.guse.hu). 

Multi -node tests Distributed tests involving several interacting services deployed in several nodes 

(machines) 

Profile Serves to identify plugins in a build process 

Test and Metrics Plugin 

framework 

Framework in ETICS for managing plugins to perform execution of actions, 

providing more testing and metric collection functionalities  

 

Definitions 

Test case A sequence of steps, sub-steps and other actions performed either serially or in 

parallel to create the test conditions that the test case is designed to evaluate. A 

test case exercises one particular condition of the system under test 

Test process A high-level test scenario where the tests are executed in a well-defined order 

under well-defined conditions 

Test suite Collection of test cases 

https://edms.cern.ch/document/990909/1.0
http://code.google.com/webtoolkit/
http://www.gridsphere.org/gridsphere/gridsphere
http://seleniumhq.org/
http://testng.org/doc/index.html
http://www.cs.wisc.edu/condor/htc.html
http://www.cs.wisc.edu/condor/
http://code.google.com/webtoolkit/
http://www.guse.hu/
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(Tool) report  The output from a single run of a tool on a test case. A tool report consists of 

warnings. 

 

Acronyms 

CLI Command Line Interface  

GWT Google Web Toolkit 

TA Technical Annex 

TTRS Test Tool Registration System 

EDGeS Enabling Desktop Grids for e-Science (EDGeS) project 
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2. EXECUTIVE SUMMARY 

The purpose of this deliverable is to give an overview of the ETICS Test System - Test Management 

Tools final version with special emphasis on Test Tool Registration System and Workflow Designer 

of the ETICS2 consortium, as part of JRA2 activity in the period of 1st September 2009 ï 28th 

February 2010.  

The main objective of this period has been to integrate the final version of the Test Tool Registration 

System aimed at managing in a straightforward way the testing services in the ETICS framework and 

the Workflow Designer ï a high-level frontend for test process design ï within the ETICS framework.   

A complete multi-node scenario demonstrating the ETICS Test System functionalities has been 

implemented.  

More concretely, this deliverable describes the conclusion of the work done in the past two years. 

Most of the technical architectural and implementation information is given in previous deliverables 

(see [R3], [R4], [R5], [R6] and [R7]). This document focuses in particular on the final integration 

activities after the completion of the implementation, and on the implementation of a complete 

scenario using the multi-node functionalities. 

Accordingly, the first part of the document gives an overview of the integration steps performed in 

JRA2 to produce the final version of the Test Tool Registration System and Workflow Designer.  

In particular, it describes: 

 

- the integration of the ETICS Test System into ETICS core services. 

- single sign-on between Workflow Designer (GridSphere) and ETICS Portal (GWT) 

authentication. 

- Workflow Designer integration into ETICS core services. 

- workflow xml output generation, execution. 

 

Regarding the multi-node scenario, the following elements are presented; 

 

- the goal of the scenario; 

- the applied test tools and frameworks; 

- the implemented plugin; 

- the traditional and workflow approach of running the tests; 

- an examples of implemented tests; 

- the benefits of the scenario. 

 

Next, the document contains a description of the continuation of EDGeS project integration work into 

the ETICS Build and Test system. EDGeS (Enabling Desktop Grids for e-Science) is a European 

project with the aim of creating an integrated Grid infrastructure that seamlessly integrates a variety of 

Desktop Grids with EGEE-type service Grids. The collaboration with EDGeS has been used as a 

proof-of-concept to validate and test the new software engineering tools provided by ETICS 

framework. 

Then, a summary of the available test plugins is given, and finally a conclusion of the work done is 

presented. 
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3. ETICS TEST SYSTEM  

In terms of testing services ETICS provides: 

 

- Test case/suites/scenarios execution environment able to automate test processes (some of the 

key words: etics-build, etics-test, target commands, properties, dependency mechanism, plugin 

framework, profiles) 

- Plugin framework allowing the extensibility of the framework with specialised tools  

- Plugins ï test tools included in the plugin framework 

 

JRA2 focuses on the implementation of the testing functionalities, such as Test Tool Registration 

processes and distributed test workflow design. 

 

The motivation that lies behind the test tools registration is to have in place; 

 

- a generic registration/installation procedure, supporting the plugin implementation by 

providing wizards and templates for the users  

- support for pluginsô lifecycle, the management and administration of components and their 

versions 

- on-demand download of the plugins  

- information on the availability of plugins and their usage 

- and  the variety of testing tools inside ETICS framework  

 

The registration can be conducted by means of various operations depending on the functionality of 

test tool, licence, and property issues.  

As a result of the registration operation, the testing tools are deployed in well-defined locations and 

they are available for ETICS build and test processes.  

 

Complex test process design can be performed by applying the Workflow Designer ï an additional 

component of the ETICS Test system. Workflow Designer extends the existing distributed testing 

mechanism with advanced functionalities by supplying a high-level frontend interface able to 

orchestrate distributed deployment and testing scenarios in order to reduce the complexity of 

designing, and to implement these complex tests for applications. 

In that respect, the Workflow Designer 

 

- is a user interface for multinode deployment/test orchestration 

- it serves as a high-level frontend to hide the etics - set , etics - get  mechanism to store 

the communication parameters between services 

- it provides input in xml format for the job submission engine 
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The Workflow Designer aims to resolve the issue with the etics - set , etics - get  ï the user has 

to include in his own scripts these commands. This is a powerful mechanism but of inconvenient 

usage from the user point of view. These commands are transmitting key value pairs between the 

nodes. At the same time it is a method of synchronization and exchanging information. 

 

As a result of the workflow design, the distributed test process is represented in xml format and can be 

interpreted by the job submission engine provided by SA1 and SA2. 

 

Their relationship and the interaction between them are shown in Figure 1: ETICS Test System 

architecture which is described in the next sections of this document.  

Plugin information 

service

ETICS

Configuration

Plugin file

storage

ETICS Job Submission Service

Plugin information 

and search 

storage

ETICS TestSystem Architecture

WebServices Backend

Plugin

generation 

service

Workflow 

designer

backend

ETICS Test System portlet

ETICS Build

Workflow Designer

Report Visualisation 

System

Information System

Test Tool Registration System

 

Figure 1: ETICS Test System architecture 
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4. ETICS TEST SYSTEM INTEGRATION ACTIVITY INTO ETICS CORE 
SERVICES 

4.1. INTEGRATING ETICS TEST SYSTEM INTO ETICS CORE SERVICES 

 

These integration steps refer to the integration of the ETICS Test System portlet focusing on the Test 

Tool Registration Systemôs GWT portlet, the related web services in ETICS development/release 

environment and on the registration procedure. A detailed description of the Test Tool Registration 

System can be seen in deliverables DJRA2.3 (see [R5]) and  DJRA2.5 (see [R7]).  Futhermore, it 

refers to the extension of the ETICS Administration portlet with the plugin management related 

authorisation.  

Workflow Designerôs integration, as part of the ETICS Test System but acting as a separate 

component, is described separately in chapter 4.3. 

4.1.1. ETICS Administration Web Application with TestSystem extension 

The Test Tool Registration System needs specific roles for the authorisation mechanism regarding 

plugin management and the ETICS Administration Web Application has been augmented accordingly. 

These new Roles does not affect any other ETICS services, they only apply to the TestSystem. 

 

The added new roles are listed in the table below: 

TestSystem Administrator This user is the administrator of the Test System. All the 

functionalities of Test System are available! 

Plugin Administrator This user is the administrator of a plugin component. This role allows 

full access for the specified plugin component except removing it. 

Plugin Developer This role allows read access for the specified plugin component and 

allows full access for the versions of the specified plugin component. 

Plugin Tester This role allows submitting remote tests for plugins and grants access 

to run plugins with licence. 

Table 1: List of roles for TTRS 

 

The list of ETICS Test System Roles can be seen in Figure 2. 
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Figure 2: List of ETICS Test System roles 

 

Figure 3 shows how to add ETICS TestSystem related user permissions. 

 

 

Figure 3: Adding permissions 
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Figure 4, Figure 5 and Figure 6 show all the associated roles to a user. 

 

Figure 4: Added Test System permissions 

 

 

Figure 5: List of the added permissions to a user 
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Figure 6: Roles of a specific user 

4.2. SINGLE SIGN-ON BETWEEN WORKFLOW DESIGNER AND ETICS PORTAL 
AUTHENTICATION 

The Workflow Designerôs portlet is based on GridSphere technology (see [R9]) while ETICS portal 

applies GWT technology (see [R8]). As part of the integration activity, it was necessary to resolve the 

joint authorisation mechanisms of the GridSphere and GWT elements of the system. GridSphere uses 

username/password mechanism while the GWT-based ETICS portal uses the certificates mechanism.   

 

Automatic login to GridSphere from Google Web Toolkit 

We have investigated two promising methods in detail among others: 

 

Option 1. The certificate based common authentication (as used by the GWT side of ETICS system) 

 

This option at first glance appeared obvious. Its advantage is that the certificate already can be found 

in the user's browser, and the GridSphere supports it. For this, it is necessary to install and configure 

an apache server, which may complicate installing the system, and makes the maintenance more 

complex. It brings up new problems, if a registered user modifies his/her certificate. At this time the 

simply user synchronization is not sufficient, it is necessary to register the changed certificate 

immediately into the GridSphere and to replace it with the old one. In this case we need to modify the 

code of ETICS, which we would like to avoid if possible. Another disadvantage of this solution is that 

the user sees it anyway, yet when he logs into the GridSphere he has to select the certificate to be used, 

and has to click on the log-in button again. 

 

 

 

 

Option 2:  Simulation of the traditional login 
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At this time, we substitute GridSphere login input fields with hidden fields, filled automatically with 

the usersô data. The ETICS userid never changes, so the simple user synchronization is correct. The 

user clicks on the link and logs automatically in to the GridSphere. The user will see immediately the 

graph editor portlet. The Workflow Designer will appear in a separate i-frame.  

The two systems present a much more uniform look with this solution for the user, so we preferred 

this solution. 

 

User synchronization 

When the user wants to use the Workflow Designer from the GWT-based parts of ETICS system, 

he/she clicks on the given tab. At this time the GWT-based side of ETICS portal calls a new method in 

the GridSphere based Workflow Designerôs (CreateGSUser), which was prepared for this purpose. 

The GWT based portal sends the current ETICS user identifier. On the other side, the CreateGSUser 

service tests it, if this user already exists in the GridSphere database; if not, then it creates the new 

user. If the returned value is stored, then the user can log in to the GridSphere or not. 

The client API ensures that it is not necessary to do this check with all occasions when the user 

reaches the Workflow Designer. The successfully registered USERIDs are stored in a cache. 

 

The above described mechanism is outlined on the Figure 7: Mechanism of automatic login. 

 

 

Figure 7: Mechanism of automatic login 
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4.3. WORKFLOW DESIGNER INTEGRATION INTO ETICS CORE SERVICES 

 

From the deployment point of view, Workflow Designer consists of a number of separated web 

applications (web services, portlets etc) which requires a Tomcat container and a specific Java version, 

respectively: 

- Tomcat:  5.5.17  

- Java: jdk v. 1.6.0_05 

However, the current ETICS installation package uses 

- Tomcat: 5.0.28 

- Java: jdk v. 1.5.0_12 

To overcome this collision of versions two options are viable: 

- To integrate the specific Tomcat and Java versions in the Workflow Designerôs installation 

package and the services will rely on this container using the specified Java version. 

- To upgrade the ETICS infrastructure. (This option is a matter of decision of the projectôs 
management and technical committee and can be done at an appropriate time.) 

To downgrade the requirements of the workflow services is a very risky and difficult procedure 

leading to unforeseen maintenance and performance problems later on. This is not a valid option. 

 

Due to these restrictions regarding Workflow Designer, a standalone install package has been created 

which can be installed in any directory and it does not affect any of the other ETICS services (eg. 

other Tomcat instance) and the package requires only a MySql database access.  

 

Accordingly, the Workflow Designer installation package contains: 

 

- Jdk v. 1.6.0_05  

- a properly configured Tomcat 5.5.17 using ports 9080 and 9443 

- Workflow Designerôs web applications 

- Workflow Designerôs install/configuration scripts 

 

Then, an ETICS configuration (see Figure 8), which updates the Workflow Designer install package 

according to the ETICS install package needs, has been created. As such, 

 

-  A configuration file is created which can be updated with the necessary information (database 

access info, link to the other services) during the ETICS installation procedure. 

- Installation directory is created with all the necessary files which Workflow Designer will use. 

- Using the MySql service of the ETICS, a new database (wfdesigner) will be created, accessible 

for Workflow Designer purposes. 

 

Accordingly, the compiled Workflow Designer can be checked out from the ETICS repository. After 

the checkout (and decompression) the /etc/guse_configure.conf can be edited. This file contains keys, 
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that need to be modified according to the current system (hostname, DB name, DB URL é etc.) 

These parameters are set by the ETICS system. The necessary database is also created by ETICS. 

 

Figure 8: Workflow Designer configuration in ETICS 

 

The guse_configure.conf file contains the following important settings (among others): 

 

Description Name Default value 

secure_url_of_WS - PGRADE_Portal30  GUSE_SURL_PORTAL30 https://localhost:8443  

secure_url_of_WS - PGRADE_Storage GUSE_SURL_STORAGE https://localhost:844 3 

secure_url_of_WS - PGRADE_Wfs GUSE_SURL_WFS https://localhost:8443  

non- secure_url_of_WS - PGRADE_Portal_Portal30  GUSE_URL_PORTAL30 http://localhost:8080  

non- secure_url_of_WS - PGRADE_Portal_Information  GUSE_URL_INFORMATION http://localhost:8080  

non- secure_ url_of_WS - PGRADE_Portal_Repository  GUSE_URL_REPOSITORY http://localhost:8080  

non- secure_url_of_WS - PGRADE_Portal_Storage  GUSE_URL_STORAGE http://localhost:8080  

non- secure_url_of_WS - PGRADE_Portal_Logg  GUSE_URL_LOGG http://localhost:8080  

non- secure_url_of_ WS- PGRADE_Portal_Wfs  GUSE_URL_WFS http://localhost:8080  

url_of_WS -

PGRADE_Portal_WFS_database_MYSQL_server  

GUSE_DB_URL localhost  

name_of_WS- PGRADE_Portal_WFS_database  GUSE_DB_NAME guse  

MYSQL database username  GUSE_DB_USER guse  

MYSQL database password  GUSE_DB_PASS  

url_of_WS -

PGRADE_Portal_Gridsphere_database_MYSQL_server  

GS_DB_URL localhost  
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https key keypass value  GUSE_HTTPS_KEYPASS  

 

 

Due to the generic version of the adopted gUSE portal this was necessary, because gUSE services can 

be installed in a multi-node environment as well; i.e. the services of the system can be anywhere, so all 

the URLs must be specified. The database username and password is set in the configuration file 

above, which will be used by the gUSE portal's Workflow Designer. 

Figure 9: Workflow Designer in the ETICS Test System 

 

Figure 9 shows the embedded Workflow Designer in the ETICS Test System. It has the default 

GridSphere layout.  

 

Finally, the last step has been to integrate the install scripts of the Workflow Designer into the ETICS 

deployment procedure. Firstly the ETICS development environment (etics-dev) has been modified for 

testing purposes. Then, if everything has worked properly the ETICS deployment scripts have been 

modified too. 

The full Workflow Designerôs installation package can be found at 
http://eticssoft.web.cern.ch/eticssoft/repository/externals/wfdesigner/1.0.1/noarch/wfdesigner-
1.0.1.tar.gz 

. 

  

http://eticssoft.web.cern.ch/eticssoft/repository/externals/wfdesigner/1.0.1/noarch/wfdesigner-1.0.1.tar.gz
http://eticssoft.web.cern.ch/eticssoft/repository/externals/wfdesigner/1.0.1/noarch/wfdesigner-1.0.1.tar.gz
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After all these steps, ETICS starts and initiates the portal. There are also shell scripts integrated into 

one script. When the portal starts ï this takes about 10-15 seconds ï the init script starts, and the portal 

(tab) is ready to use. 

 

4.4. WORKFLOW XML OUTPUT GENERATION, EXECUTION 

The main purpose of the Workflow Designer is to provide a high-level graphical interface for complex 

multi-node deployments and test processes. Applying this high level process driven approach, the 

users can avoid inserting the communication parameters in their own scripts.  

 The whole process is described by an xml document, which describes a complete multi-node test 

procedure. This xml contains all the necessary information for generating the structure of the ETICS 

multi-node test scenario. More information on multi-node test procedure can be found in [R6]. 

 

The test process design/execution is comprised of the following steps: 

 

4.4.1. Designing the process graph (template) 

 

Figure 10 shows the editor that performs the operation and Figure 11shows the designed graph 

template. 
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Figure 10: Graph editor  
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Figure 11: Graphical representation of the process 

 

4.4.2. Creating the concrete workflow 

 

The next step is to create the concrete workflow from the created template. Figure 12 shows this 

operation. 
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Figure 12: Concrete workflow creation 

 

4.4.3. Configuring the workflow 

 

The next step is to configure the workflow ï add the communication parameters as flow connectors 

and usersô scripts - and to save it into the Workflow Designer Database. Figure 13, Figure 14 and 

Figure 15 show this process. 
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Figure 13:  Selecting the workflow under design 
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Figure 14: Configuring  the workflow 
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Figure 15: Saving the designed workflow 

 

4.4.4. Execution of the workflow 

 

The next step is sending the workflow (the internally generated xml output) to the ETICS webservice 

for further processing. Inside the webservice a Workflow Interpreter parses the xml output of the 

workflow and generates the related ETICS multi-node structure. From the user point of view, this 

operation is a click on the óExportô button (see Figure 16). 
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Figure 16: Generation of the multi -node structure 

 

With this last step the ETICS multi-node structure will be created and saved into the ETICS database. 

These generated ETICS multi-node modules and configurations can be edited just like all the other 

ETICS configurations. The multi-node execution is the same as submitting a remote test on a Multi-

node Test Configuration. 

 

From the implementation point of view, the transfer of Multi -node Deployment Test workflows from 

Workflow Designer to Workflow Interpreter is done in the following way. 

 

 

1. Connection to Workflow Storage Service (WFS) 

2. Request for generating the XML description of the specific workflow 

3. WFS generates the XML in the specified format (see [R7]) based on the information obtained 

from the database 

4. The generated and received XML is transferred to Workflow Interpreter using the API of 

Workflow Interpreter with the given User ID and workflow name 

5. Workflow Interpreter checks the XML and sends back the acknowledgement and the possible 

error messages to the Workflow Designer, which is displayed in the óMessagesô area on the 

screen 
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After this transfer, the Workflow Interpreter is responsible for the steps which follow. The xml 

generated by Workflow Designer is transformed into the ETICS multi-node test structure. 

This structure is composed of one multi-node test and associated nodes. 

The nodes contain the assigned functionalities (scripts added to the workflow during the configure 

step).  

All these elements should be under one ETICS module (project or subsystem) and every workflow 

element will be represented by one ETICS component and one configuration of the related component. 

Multi -node test name is the actual name of the workflow. The nodesô name will be generated from the 

workflow configuration (see Figure 16).      
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5. SELENIUM ACCEPTANCE TEST MULTI-NODE SCENARIO 

5.1. GOAL OF THE SCENARIO 

The goal of the scenario is  

 

- to have high-level user acceptance tests for verifying a web application (ETICS Test System ) 

from the user point of view 

- to check the browser compatibility of the application 

- to put in place a distributed way of running the tests - to validate the interaction between 

Workflow Designer and tests execution  

 

Tools applied for these scenario 

 

- TestNG ï ñJUnitò like test framework having advanced features with capabilities of running 

funtional/user acceptance tests (see [R11]) 

- Selenium ï web testing tool (see [R10]) 

 

In this section, we give an overview of the applied tools, then we look at the infrastructure of the 

testing scenario based on these tools. 

 

5.2. TESTNG ï TESTING FRAMEWORK 

Homepage: http://testng.org/doc/index.html 

TestNG is a testing framework especially for integration/acceptance test scenarios possessing as main 

features: 

 

- Based on Annotation Support 

- Data driven tests (@DataProvider) 

- Dependency tests 

- Test groups 

- Tests suites through xml files 

- Passing of parameters using xml or  @DataProvider 

- Rerunning of the failed tests using testng-failed.xml 

- Running tests in paralel 

- Close colaboration with selenium web testing tool 

 

 

http://testng.org/doc/index.html
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5.3. SELENIUM ï SET OF WEB TESTING TOOLS 

Homepage: http://seleniumhq.org/  

Selenium is a set of web testing tools comprised of main components such as 

 

- Selenium-IDE ï Firefox Add-on  

- Selenium commands ïselenese ï Test scripts 

- Selenium-RC 

- Selenium Grid 

 

5.3.1. Selenium IDE 

Selenium IDE is the graphical interface of the tool set added as an add-on in Firefox:  

 

- capable of recording user interaction by keeping account of user actions as they are performed 

and store them as a reusable script to play back  

- It has a context menu integrated with the Firefox browser, which allows the user to pick from a 

list of assertions and verifications for the selected location.  

- The test default format is .html but can be exported on different formats such as: Java Junit, 

Java TestNG, Python, Ruby (In the case of our scenario the TestNG format has been 

preferred.). 

- Later on, the exported tests can be run in a continuous integration environment (in our case in 

the ETICS build/test framework).  

 

5.3.2. Selenium commands ï Tests 

In case of a user interface/acceptance test we can verify features of a web application such as; 

 

- UI element is present somewhere on the page 

- specific text is somewhere on the page 

- specific text is at a specific location on the page 

 

One Test Case consists of Selenium commands, called selenese, that performs different operations 

such as; 

  

- open a specified web page 

- click on a specific element 

- Assertion, verification of different UI elements  

 

A sequence of these commands is a test script (test case/test suites). 

http://seleniumhq.org/
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5.3.3. Selenium ï Remote Control 

Selenium RC is the component of the tool set responsible to run test from a CLI usually as part of a 

continuous integration process. Selenium RC is composed of a; 

 

- Selenium Server  

- launches and kills browsers  

- interprets and runs the Selenese commands passed from the test program, and acts as an 

HTTP proxy, intercepting and verifying HTTP messages passed between the browser and 

the Application Under Test 

- Client libraries  

- provide the interface between each programming language and the Selenium-RC Server. 

(In our case Java) 

 

Architecture of the tool (see Figure 17) is taken from the original documentation (see [R10]).  

 

Figure 17: architecture of the Selenium tool set 

5.3.4. Selenium Grid 

Selenium Grid is the component of the toolset responsible for distribution and running the test in a 

distributed environment. Selenium Grid consists of;  

- a Selenium HUB  

- and several RCs (Remote Controls) 

HUB is in charge of; 

- Allocating a Selenium Remote Control to a specific test (transparently) 

- Limiting the number of concurrent test runs on each Remote Control 

RCs are in charge of; 

- running the tests on specified environments. 
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To sum up, as an infrastructure, Selenium Grid consists of a HUB (acts as a server) that controls the 

tests running on different Selenium RC remote controls (acting as clients). In other words RCs 

registers themselves into the HUB while the HUB distributes the tests to different RCs. RCs run the 

tests in the associated browsers (environments). The tests are recorded using Selenium IDE (Firefox 

Add-on) and exported in TestNG format and rewritten according to needs.  

 

Selenium Grid architecture can be seen in Figure 18. (The figure is taken from the main page of the 

tool - [R10])  

 

Figure 18: Selenium Grid architecture 

 

Most of these functionalities are implemented in the SeleniumGridPlugin described in the next 

chapter. 

5.4. SELENIUM GRID PLUGIN 

The core functionality of the scenario and the associated infrastructure is incorporated in the 

SeleniumGridPlugin offering the users an efficient way of setting up an advanced infrastructure and at 

the same time, allowing them several configuration options. The plugin has three core functionalities: 

setting up the infrastructure, running the TestNG tests and cleaning the environment.  
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In more detail: 

- Setting up the infrastructure 

- Verifying the availability of a graphical interface necessary for running the browsers (xvfb 

(X Windows Virtual Frame Buffer) )  

- Starting the hub  

- Starting the RCs  

- Running the TestNG tests 

- Compiles and runs TestNG tests 

- Stops all the selenium processes  

- Cleaning the environment  

- Stop the HUB 

 

5.5. ETICS CONFIGURATIONS ï OPERATION STEPS 

 

Several ETICS configurations have been created in order to run the scenario in a proper way.  

 

On one hand, there are configurations for running the HUB and the accociated RCs on localhost, on a 

remote machine and on a multinode environment. 

 

On the other hand there are configurations for HUB and RC operations.  

 

- HUB processes are as follows; 

- Starting the HUB 

- Building and Running the tests 

- Stop the HUB, cleaning the environment 

- RC processes are as follows; 

- Starting several number of RC processes for different types of browsers (For example: 5 

firefox, 3 opera )  

 

In order to run the scenario the operation steps are: 

 

- ETICS hub configuration should be run. The HUB is started and waiting for RCs to be 

registered. HUB needs the URL of the application under test  

- ETICS RCs configuration is run. The RCs are registered in HUB, for this operation they need 

the URL console of the HUB. Additionally the RCs need their own host name.  

- When the RCs environments are ready the HUB should receive an output return value from the 

RCs specifying that the HUB could start running the tests.  

- ETICS hub configuration (build optional or test) should run the tests.  
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- Hub should return an output return value that the tests are ready.  

- ETICS hub configuration should run ït clean option to terminate all the selenium processes.   

 

In order to govern the scenario in a proper way and to allow users a high level of customisation (for 

example: running the scenario in one machine or in multinode, verifying the availability of a graphical 

environment) a number of ETICS properties can be set. 

 

Description of the SeleniumGridPlugin properties used by the Configurations 

selenium.hub.browsers  : types of browsers on which the hub should run the tests 

selenium.rc.environments : types of RC to be available in hub 

selenium.hub.run : to start the hub or not (It has importance especially if we use different 

configurations for setting up the environment and running the test ) 

selenium.run.X(x)vfb : start the virtual graphical frame or not  

selenium.run.virtually : start the virtual graphical window or not 

selenium.speed : setting up the speed for the browsers to run the tests 

selenium.terminate : stop all the selenium processes at the end  

selenium.timeout : no functionality yet  

selenium.run.buildTime : it is possible to run the tests during build time (when we have the 

hub and the RCs on a same maschine)  

selenium.we bSite : URL of the main page from where the tests start 

selenium.instrumentSource : the TestNG code generated by IDE could be modified to be 

able to run in a continuous integration environment.   

 

However, it is possible just to apply the traditional way of ETICS configurations running step-by-step 

(the configurations in a defined order) and updating the values of the communication parameters 

represented by ETICS properties by hand (RCs need the URL of the HUB in order to register). It can 

be seen that for this particular scenario the workflow approach is a more suitable one.  

 

5.6. MULTI-NODE SCENARIO 

In case of multinode scenario the operation steps are similar, but the communication between 

processes is done through flow connectors and the whole scenario is governed through Workflow 

Designer.  

 

1. ETICS hub configuration should be run. The HUB is started and waiting for RCs to be 

registered.  

2. ETICS RCs configuration is run. The RCs are registered in HUB, for this operation they need 

the URL console of the HUB. Additionally the RCs need their own host name.  

3. When the RCs environments are ready the HUB should receive an output return value from 

the RCs specifying that the HUB could start running the tests. 

4. ETICS hub configuration (build optional or test) should run the tests. 
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5. Hub should return an output return value that the tests are ready.  

6. ETICS hub configuration should run ït clean option to terminate all the selenium processes.   

  

Phases of the workflow approach 

 

- Design of the graph representation 

- Configuration of the graph ( setting up flow connectors and adding scripts of the user) 

- Execution of the workflow 

 

The next section describes each step and contains the corresponding screenshots and the listing of the 

added scripts created by the user.  

5.6.1. Design of the graph representation 

The first step of the workflow approach is the design graph representing the process by adding the 

main elements of the scenario (boxes representing nodes, components, sub processes, etc ) and 

indicating the relationship between them (arcs) by adding flow connectors. Figure 19 is the 

representation of our scenario having one box for the web application under tests, one node for the 

HUB with a couple of RCs on them, two boxes for RCs and three boxes to terminate the HUB and RC 

processes. 

   



 

TEST MANAGEMENT SYSTEM 

(PROTOTYPE) 
EU DELIVERABLE: DJRA2. 6 

Doc. Identifier: 

ETICS-DJRA2.6ï

Test_management_system_v1.6 

     Date: 31/12/2009  

 

 

INFSO-RI-223782 2009 © Members of ETICS 2 collaboration PUBLIC  35 / 58 

 

 

Figure 19: Graph of the scenario 

5.6.2. Configuration of the graph 

TestSystem NODE 

This is the node standing for the deployed ETICS TestSystem. It obtains its own IP address and makes 

it available to the Hub node. It is necessary for the running of Selenium tests. Figure 20 shows the 

configuration of the ETICS Test System node. 
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Figure 20: Configuration foe ETICS Test System node 

 

HUB-RC-deploy NODE 

This node is responsible for starting the Hub Node of the Selenium and it makes available the URL of 

the HUB for the RC Nodes. It also contains the deployment of several RCs. Figure 21 shows the 

configuration of the HUB node and the above listing is the script added by user.  
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Figure 21: HUB-Rc-deploy node 

echo " STARTING..."  

mkdir selHub  

cd selHub  

etics - workspace - setup  

etics - get - project org.etics.testsuites  

etics - checkout -- noask -- verbose - c selenium - grid - hub_R_1 _0_0 selenium - test  

etics - build - p selenium.webSite=http://$TS - WEB- URL -- force -- verbose - c 

selenium - grid - hub_R_1_0_0 selenium - test  

IP_ADDR= "ifconfig |grep 'inet addr:' |grep - v '127.0.0.1' |cut - d: f2 | 

awk '{print $1}'"  

HUB- CONSOLE- URL1=http://$IP_ADDR:4 444  

HUB- CONSOLE- URL2=http://$IP_ADDR:4444  
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RC-deploy NODEs 

RC NODEs (in our case two) are available for starting the RCs (RC1, RC2), using for the registration 

to HUB the URL provided by HUB NODE. If the individual RCs are registered to HUB and are ready 

to run tests they send a "Ready" message to the HUB NODE. Figure 22 shows the configuration of 

one of the RC NODEs and the listing above it is the added user script. 

 

 

Figure 22: RC-deploy node 

 

echo " STA RTING RC1..."  

mkdir selRC  

cd selRC  

etics - workspace - setup  

etics - get - project org.etics.testsuites  

etics - checkout -- noask -- verbose - c selenium - grid - rc01_R_1_0_0 selenium -

test  

IP_ADDR= "ifconfig |grep 'inet addr:' |grep - v '127.0.0.1' |cut - d: f2 | 

awk '{prin t $1}'"  
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etics - build - p selenium.host=$IP_ADDR selenium.hub.url=$HUB - CONSOLE- URL1 --

force -- verbose - c selenium - grid - rc01_R_1_0_0 selenium - test  

RC1- READY=True 

 

HUB-RC-test NODE 

This graph element is responsible for running the Selenium tests on registered RCs. If all the tests are 

finished the HUB-RC-test sends a "Ready" message to the RC-terminate Nodes. Figure 23 shows this 

configuration and the above listing is the associated user script. 

 

 

Figure 23: HUB-Rc test node 

 

#assuming entering into the node in same entry directory as in the phase 

before  

echo " STARTING..."  

cd selHub  

etics - workspace - setup  



 

TEST MANAGEMENT SYSTEM 

(PROTOTYPE) 
EU DELIVERABLE: DJRA2. 6 

Doc. Identifier: 

ETICS-DJRA2.6ï

Test_management_system_v1.6 

     Date: 31/12/2009  

 

 

INFSO-RI-223782 2009 © Members of ETICS 2 collaboration PUBLIC  40 / 58 

 

etics - test - p selenium.webSite=http://$TS - WEB- URL:8080 -- verbose - c 

selenium - grid - hub_R_1_0_0 selenium - test  

TESTS- READY=True 

 

HUB-RC-terminate NODE 

After the successful test running this graph element is responsible for terminating the Hub process. 

Figure 24 shows the configuration of this element and the above listing is the associated user script. 

 

Error! Reference source not found. 

Figure 24: HUB-Rc-terminate node 

 

echo " STARTING..."  

#assuming entering into the node in same entry directory as in the phase 

before  

cd selHub  

etics - workspace - setup  

etics - test - t clean -- verbose - c selenium - grid - hub_R_1_0_0 selenium - test  

TERMINATE- RC1=True  

TERMINATE- RC2=True   

 

RC-terminate NODEs 

These graph elements are responsible for shutting down the RC processes after receiving the "Ready" 

message from the HUB-RC-terminate NODE. Figure 25 shows the configuration of RCs-Terminate 

NODEs and the above listing is the added user script. 
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Figure 25: RC-terminate node 

echo " STARTING..."  

#assuming entering into the node in sa me entry directory as in the phase 

before  

cd selRC  

etics - workspace - setup  

etics - test - t clean -- verbose - c selenium - grid - rc01_R_1_0_0 selenium - test  

5.6.3. Execution of the workflow 

The last step of the workflow approach is the execution of the graph and the associated xml output by 

the Job Submission Engine. To proceed in the appropriate way, the following operations have to be 

performed as shown subsequently by the figures: 

 

- Saving the graph into the database (see Figure 26) 

- Sending the graphôs output to Job Submission Service (see Figure 27) 
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- Interpreting the graph by the workflow parser integrated into Job Submission Service (see 

Figure 28) 

- Generation of the ETICS configuration elements according to the interpretation of the graph 

description (see Figure 29, Figure 30, Figure 32 and Figure 32) 

- Configuration and execution of the multi-node test as a remote test (see Figure 33, Figure 34 

and Figure 35) 

 

 

 

Figure 26: Save the graph  
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Figure 27: Send the graph output to Job Submission Service  

 

Figure 28: Interpretation of the xml output  
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Figure 29: Generation of ETICS configuration elements ï 1 

 

 

Figure 30: Generation of ETICS configuration elements - 2 
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Figure 31: Generation of ETICS configuration elements - 3 

 

Figure 32: Generation of ETICS configuration elements - 4 
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Figure 33: Execution of the multi-node test - 1 
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Figure 34: Execution of the multi-node test - 2 
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Figure 35: Execution of the multi-node test - 3 

 

5.7. IMPLEMENTED TESTS 

The table below list a couple of Selenium-TestNG test cases being implemented for the acceptance 

test scenario. 

 

Test 

case 

Description 

1. Selecting one tag from the tag list and verifying the existence of the selected tag in the plugin 

description screen. 

2. Testing the functionality of the filter; if it is selected to be visible just the active components 

really the active components to be visible. 

3. When clicking on 'Available Plugins' button not to be visible inactive components just actives. 

4. Testing the reaction of the icons when clicking on them. 

5. Adding a new version - testing the whole procees, uploading the implemented plugin. 

6. If one version in the tree is inactive (it's gray) than the information message on the description 

panel to be red. 

7. Adding tree new components having one version using the DataProvider feature of the TestNG 

framework. 



 

TEST MANAGEMENT SYSTEM 

(PROTOTYPE) 
EU DELIVERABLE: DJRA2. 6 

Doc. Identifier: 

ETICS-DJRA2.6ï

Test_management_system_v1.6 

     Date: 31/12/2009  

 

 

INFSO-RI-223782 2009 © Members of ETICS 2 collaboration PUBLIC  49 / 58 

 

8. Testing the functionality of the 'Available Plugins' Button 

9. Testing the click on a tag in the tag list 

 

The reports of tests running can be seen in the Figure 36: Test reports. 

 

 

 

Figure 36: Test reports 

5.8. BENEFITS OF THIS SCENARIO 

- Browser tests are slow, even the simple ones; a grid approach (running tests in a distributed 

way)  reduces the time  

- Browser compatibility and different versions can be tested in an advanced way 

- Reveals the power of the ñworkflowò approach compared to sequential running of different 

configurations  
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6. EDGES DESKTOP GRID APPLICATIONS UNDER ETICS 

This section gives an update on the results concerning the Desktop Grid related application validation 

of EDGeS project using ETICS services (see earlier results in [R7]). 

 

DesktopGrid integration consists of the following parts: 

- BOINC integration 

- DC-API integration 

- BOINC-based EDGeS applications' integration 

 

4.1 BOINC 

BOINC is the backbone of all SZTAKI DesktopGrid applications. This technology enables either 

academic or business projects to distribute their high performance computing (HPC) tasks to be 

processed more efficiently. The SZTAKI version of BOINC is a slightly modified BOINC server 

application, which is adapted for the usage with DC-API. 

BOINC can be deployed from ETICS via ETICS command line client or via the portal. The official 

version of BOINC is also available from the portal ï there are DEBIAN and RPM packages that can 

be downloaded directly from the ETICS repository (boinc_6_official locked configuration).  

http://etics-repository.cern.ch:8080/repository/download/registered/SZTAKI-DesktopGrid/SZTAKI-

DesktopGrid.BOINC-package                                   

Figure 37: BOINC in the ETICS repository 

 

 

http://etics-repository.cern.ch:8080/repository/download/registered/SZTAKI-DesktopGrid/SZTAKI-DesktopGrid.BOINC-package
http://etics-repository.cern.ch:8080/repository/download/registered/SZTAKI-DesktopGrid/SZTAKI-DesktopGrid.BOINC-package
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The source checkouts from VCS are not supported in the intranet server of SZDG project, therefore 

the sources are downloaded from a public webserver with a simple wget Linux command. After 

downloading the sources have to be extracted from tarball. (http://www.lpds.sztaki.hu/~leszak/) A 

component named BOINC-package is a complex source code that allows the user to compile the 

BOINC server, and/or the BOINC client. In order to choose the server components of the source code 

at the configuration, the disable-client parameter should be set. 

 

./configure --disable-client ïprefix=${prefix} 

 

The other option is to compile the client from the source. For this, the disable-server parameter should 

be set. For the SZTAKI DesktopGrid project, the server components are required, so the configuration 

for the BOINC applications uses the disable-server parameter. 

For the compilation of the BOINC client, an essential dependency is prepared. This is libcurl 7.18.2. 

The ETICS worker nodes have libcurl, but the most recent version of BOINC client needs at least 

libcurl 7.28.2, so for the BOINC client the prepared libcurl should be used ï as it is set as a 

dependency. BOINC works on the most relevant platforms as the screenshot shows below.  

 

 

Figure 38: BOINC build submissions 

 

4.2 DC-API 

The DC-API (Distributed Computing Application Programming Interface) was created by MTA 

SZTAKI to allow easy implementation and deployment of distributed applications on multiple grid 

http://www.lpds.sztaki.hu/~leszak/











