
Grid Runtime Service Discovery Tool User Guide 
 
This document provides a user guide to the Grid Runtime Service Discovery Tool (GRSDT). It 
gives a brief overview of GRSDT, describes where to download and how to install GRSDT, and 
provides examples on the use of GRSDT. More specifically, the examples are concerned with a 
pull and a push type of query, as described in the following. 
 
 
What is GRSDT 
 
The Grid Runtime Service Discovery Tool (GRSDT) is the service discovery engine of the 
Gredia Platform. The main features of GRSDT are:  
 
(a) Dynamic service discovery based on both pull and push mode of query execution;  

 
In the GRSDT both pull and push modes of query execution are performed in order to 
identify candidate services to replace services participating in a service-based application due 
to: 

 
 

i) unavailability, or malfunctioning of services participating in the application, 
ii) changes in the structure, functionality, quality, or context of services participating in 

the application, 
iii) changes in the context of the application that uses a service, or 
iv) availability of a “better” service due to the provision of a new service or changes in 

the characteristics of an existing service. Here by “better” service we mean a service 
that can fulfill the structural, functional, quality and contextual properties of an 
application in a superior way than existing services. 

 
The pull mode of query execution is performed by searching service registries when a 
service-based application is deployed, in order to assist with the identification of services 
that are initially bound to the application, as well as during execution time of an application 
in order to support cases (i) to (iv) above and assist with the identification of candidate 
replacement services for the bound services. 

 
 
The push mode of query execution is performed in a proactive way, in which services are 
identified in parallel to the execution of an application, to support cases (i) to (iv) above, 
based on subscribed services and queries and up-to-date sets of candidate replacement 
services. 

 
 
(b) The use of an XML-based query language (SerDiQueL) for expressing complex service 

discovery queries representing structural, behavioural, quality, and contextual conditions. 
 
A detail description of GRSDT can be found in the Gredia deliverable D5.2 [1]. 
 
Download GRSDT 
 
GRSDT can be downloaded from http://www.gredia.eu/?Page=downloads 



Installation 
 
The GRSDT requires that Java SE6 (JDK) be installed and correctly configured in your machine 
(see java.sun.com for download and installation instructions). 
 
Following the installation of Java SE6, download the archives GRSDT.zip, GRSDTClient.zip, 
Gredia_D5.2_registry.zip, EventPublisher.zip and ContextOperation.zip from 
http://www.gredia.eu/?Page=downloads. Unzip all the archives in a folder. We assume that all the 
archives are unzipped in C:\gredia folder.  
 
After unzipping all the above archives, C:\gredia folder should contain the folders shown in 
Figure 1. Please note that the content of the archive Gredia_D5.2_registry.zip will appear in 
SeCSERegistry folder after being unzipped, given that in the Gredia platform we are using the 
SECSE [2] service registry as explained in deliverable D5.2 [1]. In this installation, the 
SeCSERegistry folder contains a sample of the registry with 9 services. In addition, folder exist is 
also created given that the SeCSERegistry makes use of the exist database. 
 

 
 

Figure 1: Structure of the GRSDT installation folder 
 
Now set up the following environment variables, 
 



 JAVA_HOME: This variable points to the directory where the Java is installed. For 
example : “C:\Program Files\Java\jdk1.6.0_07”. 

 
 “RSD_HOME”: This variable points to the directory where the GRSDT is installed. For 

example : “c:\gredia\GRSDT”.  
 

• “SERVICE_LOCATION”: This variable contains the URL location of the SeCSE registry 
to be used. For example : http://localhost:8082/SeCSERegistry/service/SeCSERegistry  
 

• “WORDNET_DATA”: This variable points to the XML configuration file for WordNet [15] 
(this is used for lexical analysis in the structural matching process). For Example : 
“c:\gredia\GRSDT\wordnet.xml”. In addition this file should contain a reference to the 
location of the WordNet data in the file system, which is set to 
“c:\gredia\GRSDT\wordnetdata” in the archive.  
 

 “EXIST_HOME”: This variable points to the directory where the eXist database is installed. 
For example : “c:\gredia\exist”. 

 
Usage of GRSDT 
 
This distribution of GRSDT comes along with two sample queries (one sample query to be 
executed in pull mode and one sample query to be executed in push mode). In this section we 
describe how to execute the sample queries and what should be the expected results from the 
service in registry given with this distribution. 
 
A Sample Query 
 
The queries used in this distribution is concerned with the identification of a service to replace 
service SBank in the “on-the-go-News” scenario that allows received news to be paid by 
transferring money from the user’s bank account, after checking for the account’s balance, as 
described in details in deliverable D5.2 [1]. The complete description of these queries in 
SerDiQueL can be found in Appendix A in this document. Please note that in Appendix A we 
describe the query to be executed in PULL mode. For the query in PUSH mode, the value of the 
parameter mode, will be changed to “PUSH”. 
 
 
Sample Registry 
 
In this distribution of GRSDT we provide a service registry with 9 services (indexes 7021.001 – 
7021.005 and 7021.0017 – 7021.0020). Each of these services has a structural description, 
behavioural description, and quality of service description. All the 9 services in the registry offer 
services in the banking domain, in terms of the operations login, logout, credit, debit, getBalance, 
and tarnsferAmount. However the services differ from each other in the behavioural descriptions 
(e.g. in service 7021.001 the order of operation execution should be credit, transferAmount, debit, 
geBalance and logout whereas in service 7021.0017 the order of operation execution should be 
login, transferAmount, debit, getBalance and logout), or in the quality of service specification 
(e.g. service 7021.0017 is available for 12 hours but service 7021.0020 is available for 24 hours). 
 
 
 



Execution of Pull Mode Query 
 
1. Open a command prompt window, and give the following command (as shown in Figure 2),  

C:\gredia\ContextOperation\dist\java –jar ContextOperation.jar. This starts the context server 
that is used by GRSDT to execute the pull mode query. 
 

 
Figure 2: Context server window 

 
2. Start the eXist database by double clicking the startup.bat file in the C:\gredia\eXist\bin 

folder (double click the shutdown.bat file if you need to shutdown the exist database). Once 
the database is up, a window as shown in Figure 3 appears. 

 

 
Figure 3: Exist database window 

 
3. Start the SeCSERegistry by double clicking the startup.bat file in the 

C:\gredia\SeCSERegistry\bin folder (double click the shutdown.bat file if you need to 
shutdown the SeCSERegistry). Once the SeCSERegistry is uploaded, a window like the one 
shown in Figure 4 appears. 
 



 
Figure 4: SeCSERegistry window 

 
4. Start the GRSDT service by double clicking run.bat file in the c:\gredia\GRSDT\bin folder. 

Once GRSDT service is up, a window as shown in Figure 5 appears. This is actually a GUI of 
the GRSDT with all its main components (see deliverbable D5.2 [1]) that will be activated 
while GRSDT is in operation. During the execution of a query, the GRSDT components that 
are used in the process are highlighted as red colour when in used.   

 

 
Figure 5: GRSDT service window 

 
5. Open a command prompt window and give the following command, 

C:\gredia\GRSDTClient\bin\RunPullQuery.bat. This starts the client and the client sends a 
pull mode query to the GRSDT service. The returned result is displayed on the client 
command prompt window as shown in Figure 6. Alternatively results can be viewed in the 
GRSDT service window (Candidate after matching) as shown in Figure 7. 



As shown in Figure 7, the query used in our example is matched against eight services with 
their respective overall distance. These are services with identifiers 7021.001, 7021.002, 
7021.005, 7021.0017, 7021.0018, 7021.0019, 7021.003, 7021.004. As shown in the results, 
service 7021.001 has the best match with the query with an overall distance of 0.50. In this 
example, service 7021.0020 has not been used as a service in the service registry. 
 
Please note that all the services returned in this example are available 12 hours a day, 
although the query has a soft non-contextual constraint representing the fact that the service 
to be identified needs to be available 24 hours a day. 
 

 
Figure 6: Result of pull mode query execution in client window 

 

 
Figure 7: Result of pull mode query execution in GRSDT service window 



 
Execution of Push Mode Query 
 
For the example of the query in push mode, supposed that a new better service with ID 7021.0020 
becomes available. Assume that this service provides availability of 24 hours a day, which 
complies with the constraint in the query. In this case, a simulated event needs to be sent to 
GRSDT Event Server at runtime notifying the server that a new service became available. In 
order to simulate this event, service 7021.0020 needs to be added in the service registry. In the 
following we describe how to add a new service in the registry and to simulate the event to the 
Event Server. 
 
1. Open a command prompt window, and give the following command (as shown in Figure 2), 

C:\gredia\ContextOperation\dist\java –jar ContextOperation.jar. This starts the context server 
that is used by GRSDT to execute the push mode query. 

 
2. Start the eXist database by double clicking the startup.bat file in the C:\gredia\eXist\bin 

folder (double click the shutdown.bat file if you need to shutdown the exist database). Once 
the database is up, a window as shown in Figure 3 appears. 

 
3. Start the SeCSERegistry by double clicking the startup.bat file in the 

C:\gredia\SeCSERegistry\bin folder (double click the shutdown.bat file if you need to 
shutdown the SeCSERegistry). Once the SeCSERegistry is up, a window as shown in Figure 
4 appears. 

 
4. Start the GRSDT service by double clicking run.bat file in the c:\gredia\GRSDT\bin folder. 

Once GRSDT service is up, a window as shown in Figure 5 appears. 
 
5. Start the event publisher by double clicking the run.bat file in the 

C:\gredia\EventPublisher\bin folder. Once the event publisher is up, a window as shown in 
Figure 8 appears. 

 

 
Figure 8: Event publisher window 



 
 
6. Open a command prompt window and give the following command, 

C:\gredia\GRSDTClient\bin\RunPushQuery.bat. This starts the client and the client sends a 
push mode query to the GRSDT service. The result of the query execution is displayed on the 
GRSDT service window (as shown in Figure 9). As shown in Figure 9, the best match service 
is 7021.001. Please note this is the result without having the service 7021.0020 in the registry. 
In the next steps we show how to add the service 7021.0020 in the registry and execute the 
query again. 
 

 
Figure 9: Result of push mode query execution in GRSDT service window 

 
7. Start the client of eXist database by double clicking the client.bat file in the 

C:\gredia\eXist\bin folder. Click on the “ok” button (password is not mandatory) in the login 
window as shown in Figure 10. 

 



 
Figure 10: eXist database client login window 

 
A new window (eXist admin client window) appears as shown in Figure 11. In this window 
click on SeCSERegistry. 
 

 
Figure 11: eXist admin client window 

 
Now click on the services.xml file in the eXist admin client window (shown in Figure 12). 
 



 
Figure 12: eXist admin client window 

 
This opens the services.xml file in a new window (view document window) and this file 
contains the indexes of the services in the registry. As you can note that the index of the 
service 7021.0020 in this file (as shown in Figure 13) is commented.  
 

 
Figure 13: eXist database view document window 

 



Uncomment the index of the service 7021.0020 as shown in Figure 14 and save the file by 
clicking the save icon of the window (do not use CTRL-S). 
 

 
Figure 14: eXist database view document window 

 
8. Maximize the event publisher window, select the “Subscriptions” tab and select the 

subscriber endpoint as shown in the Figure 15, 
 

 
Figure 15: Event publisher window (Subscriptions tab) 

 



 
Figure 16: Event publisher window (Actions tab) 

 
 
9. Select the “Actions” tab in the event publisher window. Select the “Manual” radio button, 

type the service ID 7021.0020 and click on the “Send” button as shown in Figure 16. This 
will send the “New Service” event to the GRSDT Event Server and the GRSDT service will 
execute the query considering the new service 7021.0020. The results will be shown in the 
GRSDT window (Candidate after matching), as shown in Figure 17. As shown in the figure, 
service 7021.0020 is the best matched service with an overall distance of 0.334. Also the 
client will be notified that a new service has been found (as shown in Figure 18). 

 



 
Figure 17: Result of push mode query execution in GRSDT service window 

 

 
Figure 18: Result of push mode query execution in client window 
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Appendix A: Sample Query 
 
<?xml version="1.0" encoding="utf-8"?> 
<tns:ServiceQuery xmlns:tns="http://gredia.eu/schema/SerDiQueL" 
xmlns:tnsa="http://gredia.eu/schema/Constraint_SQL" 
xmlns:tnsb="http://gredia.eu/schema/Behavour_SQL" 
xmlns:tnsc="http://schemas.xmlsoap.org/wsdl/" xmlns:xsi="http://www.w3.org/2001/XMLSchema-
instance" queryID="UUID:550e8400-e29b-41d4-a716-446655440000" name="Query1"> 
 <tns:Parameter name="mode" value="PULL" /> 
 <tns:Parameter name="type" value="dynamic" /> 
 <tns:Parameter name="threshold" value="1.0" /> 
 <!-- Structural sub-query --> 
 <tns:StructuralQuery> 

<definitions xmlns:tns="htp://samples.otn.com" 
mlns:plnk="http://schemas.xmlsoap.org/ws/2003/05/partner-link/" 
xmlns:xsd="http://www.w3.org/2001/XMLSchema" 
xmlns:ejb="http://schemas.xmlsoap.org/wsdl/ejb/" 
xmlns="http://schemas.xmlsoap.org/wsdl/" 
xmlns:format="http://schemas.xmlsoap.org/wsdl/formatbinding/" 
targetNamespace="http://samples.otn.com"> 

   <types> 
<schema xmlns="htt://www.w3.org/2001/XMLSchema" 
atributeFormDefault="qualified" elementFormDefault="qualified" 
targetNamespace="http://samples.otn.com"> 

     <complexType name="NoAccountIdExceptionType"> 
      <sequence> 
       <any /> 
      </sequence> 
     </complexType> 

<complexType 
name="NotEnoughBalanceExceptionType"> 

      <sequence> 
       <any /> 
      </sequence> 
     </complexType> 
    </schema> 
   </types> 
   <!-- message declns --> 
   <message name="LoginRequestMessage"> 
    <part name="userID" type="xsd:string" /> 
    <part name="password" type="xsd:string" /> 
   </message> 
   <message name="LoginResponseMessage"> 
    <part name="success" type="xsd:boolean" /> 
   </message> 
   <message name="LogoutRequestMessage"> 
    <part name="userID" type="xsd:string" /> 
   </message> 
   <message name="LogoutResponseMessage"> 
    <part name="success" type="xsd:boolean" /> 
   </message> 
   <message name="CreditRequestMessage"> 
    <part name="accountID" type="xsd:string" /> 
    <part name="amount" type="xsd:double" /> 
   </message> 



   <message name="CreditResponseMessage"> 
    <part name="balance" type="xsd:double" /> 
   </message> 
   <message name="DebitRequestMessage"> 
    <part name="accountID" type="xsd:string" /> 
    <part name="amount" type="xsd:double" /> 
   </message> 
   <message name="DebitResponseMessage"> 
    <part name="balance" type="xsd:double" /> 
   </message> 
   <message name="NoAccountIdFaultMessage"> 
    <part name="payload" type="tns:NoAccountIdExceptionType" /> 
   </message> 
   <message name="NotEnoughBalanceFaultMessage"> 

<part name="payload" 
type="tns:NotEnoughBalanceExceptionType" /> 

   </message> 
   <message name="TransferAmountRequestMessage"> 
    <part name="fromAccountID" type="xsd:string" /> 
    <part name="toAccountID" type="xsd:string" /> 
    <part name="amount" type="xsd:double" /> 
   </message> 
   <message name="TransferAmountResponseMessage"> 
    <part name="success" type="xsd:boolean" /> 
   </message> 
   <!-- port type declns --> 
   <portType name="BankTransferService"> 
    <operation name="login"> 

<input message="tns:LoginRequestMessage"   
name="LoginRequest" /> 
<output message="tns:LoginResponseMessage" 
name="LoginResponse" /> 

    </operation> 
    <operation name="logout"> 

<input message="tns:LogoutRequestMessage" 
name="LogoutRequest" /> 
<output message="tns:LogoutResponseMessage" 
name="LogoutResponse" /> 

    </operation> 
    <operation name="credit"> 

<input message="tns:CreditRequestMessage" 
name="CreditRequest" /> 
<output message="tns:CreditResponseMessage" 
name="CreditResponse" /> 
<fault message="tns:NoAccountIdFaultMessage" 
name="NoAccountIdException" /> 

    </operation> 
    <operation name="debit"> 

<input message="tns:DebitRequestMessage" 
name="DebitRequest" /> 
<output message="tns:DebitResponseMessage" 
name="DebitResponse" /> 
<fault message="tns:NoAccountIdFaultMessage" 
name="NoAccountIdException" /> 
<fault message="tns:NotEnoughBalanceFaultMessage" 
name="NotEnoughBalanceException" /> 



    </operation> 
    <operation name="transferAmount"> 

<input message="tns:TransferAmountRequestMessage" 
name="TransferAmountRequest" /> 

<output message="tns:TransferAmountResponseMessage" 
name="TransferAmountResponse" /> 

    </operation> 
   </portType> 
  </definitions> 
 </tns:StructuralQuery> 
 <!-- Behavioural sub-query --> 
 <tnsb:BehaviourQuery> 
  <tnsb:Requires> 

<tnsb:MemberDescription ID="login" 
opName="BankTransferService.login" synchronous="true" /> 
<tnsb:MemberDescription ID="credit" 
opName="BankTransferService.credit" synchronous="true" /> 
<tnsb:MemberDescription ID="xferAmount" 
opName="BankTransferService.transferAmount" synchronous="true" /> 
<tnsb:MemberDescription ID="debit" 
opName="BankTransferService.debit" synchronous="true" /> 
<tnsb:MemberDescription ID="logout" 
opName="BankTransferService.logout" synchronous="true" /> 

  </tnsb:Requires> 
  <tnsb:Expression> 
   <tnsb:Condition> 
    <tnsb:GuaranteedMember IDREF="login" /> 
   </tnsb:Condition> 
  </tnsb:Expression> 
  <tnsb:LogicalOperator operator="AND" /> 
  <tnsb:Expression> 
   <tnsb:Condition> 
    <tnsb:Sequence ID="pay"> 
     <tnsb:Member IDREF="credit" /> 
     <tnsb:Member IDREF="xferAmount" /> 
     <tnsb:Member IDREF="debit" /> 
    </tnsb:Sequence> 
   </tnsb:Condition> 
   <tnsb:Condition> 
    <tnsb:OccursBefore immediate="false" guaranteed="false"> 
     <tnsb:Member1 IDREF="login" /> 
     <tnsb:Member2 IDREF="pay" /> 
    </tnsb:OccursBefore> 
   </tnsb:Condition> 
  </tnsb:Expression> 
 </tnsb:BehaviourQuery> 
 <!-- Constraints sub-queries --> 
 <tnsa:ConstraintQuery name="C2" type="SOFT" contextual="false" weight="0.5"> 
  <tnsa:LogicalExpression> 
   <tnsa:Condition relation="EQUAL-TO"> 
    <tnsa:Operand1> 

<tnsa:NonContextOperand facetName="QoS" 
facetType="QoS">    
 //QoSCharacteristic[Name="Availability"]/Metrics
/Metric[Name="OpenTime"][Unit="Hours"]/MinValue 

     </tnsa:NonContextOperand> 



    </tnsa:Operand1> 
    <tnsa:Operand2> 
     <tnsa:Constant type="STRING">00:00</tnsa:Constant> 
    </tnsa:Operand2> 
   </tnsa:Condition> 
   <tnsa:LogicalOperator>AND</tnsa:LogicalOperator> 
   <tnsa:LogicalExpression> 
    <tnsa:Condition relation="EQUAL-TO"> 
     <tnsa:Operand1> 

<tnsa:NonContextOperand facetName="QoS" 
facetType="QoS">    
 //QoSCharacteristic[Name="Availability"]
/Metrics/Metric[Name="OpenTime"][Unit="Hours
"]/MaxValue 

     </tnsa:NonContextOperand> 
     </tnsa:Operand1> 
     <tnsa:Operand2> 

<tnsa:Constant 
type="STRING">24:00</tnsa:Constant> 

     </tnsa:Operand2> 
    </tnsa:Condition> 
   </tnsa:LogicalExpression> 
  </tnsa:LogicalExpression> 
 </tnsa:ConstraintQuery> 
 <tnsa:ConstraintQuery name="C3" contextual="true" type="SOFT" weight="0.5"> 
  <tnsa:LogicalExpression> 
   <tnsa:Condition relation="LESS-THAN-EQUAL-TO"> 
    <tnsa:Operand1> 

<tnsa:ContextOperand serviceID="7021.0051" 
serviceOperationName="transferAmount"> 

      <tnsa:ContextCategory relation="EQUAL-TO"> 
       <tnsa:Category1> 

<tnsa:Document 
location="http://eg.org/CoDAMoS_Extended.xml
" type="ONTOLOGY" /> 

       </tnsa:Category1> 
       <tnsa:Category2> 

<tnsa:Constant 
type="STRING">GREDIA_RELATIVE_T
IME</tnsa:Constant> 

       </tnsa:Category2> 
      </tnsa:ContextCategory> 
     </tnsa:ContextOperand> 
    </tnsa:Operand1> 
    <tnsa:Operand2> 

<tnsa:Constant type="STRING">SECONDS-
5</tnsa:Constant> 

    </tnsa:Operand2> 
   </tnsa:Condition> 
  </tnsa:LogicalExpression> 
 </tnsa:ConstraintQuery> 
</tns:ServiceQuery> 


