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Motivation 
� Ccaffeine provides a CCA framework for component 

based parallel computing, However a scientific 
application

� may need other auxiliary functionalities to run 
� Data staging, Visualization, Security etc.

� may use lots of  non-CCA (or unparallelized) services
� Data mining, online Ontology

� ay need the orchestration among all kinds of services, including
the one provided by Ccaffeine.

� Web service is going to be the mainstream means of 
distributed computing, However

� Web services usually is considered inappropriate for scientific 
applications.

� Most of the implementations of web service are not high 
performance and parallel.

� Composable?



Bridge

� It will be interesting to build a bridge between 
the two different architectures
� Ccaffeine can use the huge resources of the 

Web/Grid service world
� Web/Grid service world can utilize the parallel 

component computation power provided by Ccaffeine
� Building a complex scientific application by 

orchestrating the services from the two worlds is 
possible
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� Stateless vs. Stateful
� Coarse-grained vs. Fine-grained
� Single-Instance vs. Instantiable
� WSDL vs. SIDL
� Asynchronous message passing vs. synchronous 

function call (or RPC)
� Layering architecture

� can be complementary rather than contradictory
� Service is a great way to expose an external view of a system, 
� with internal reuse and composition using traditional component 

design

Gap between Web service and CCA 
(Service and Component)

Service



Architecting Services based on Ccaffeine
� Job

� A specific task performed by a group components  

� Two implicit stages during the use of ccaffeine
� Compose the job
� Run the job

� Two explicitly separated web services
� Factory Service
� Job Proxy
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Job Factory Service
� A wrapper of ccaffeine framework

� IPC pipe is used to connected the command line of ccaffeine with Factory 
Service

� Create
� In: Gateway Interface + Composition Description
� Out : URI to the newly created Job Proxy service WSDL
� Search for the SIDL definition of the Gateway in the repository
� Convert the SIDL to the WSDL if possible
� Forward the composition commands to the ccaffeine framework 

(Component loading?)
� Maintain jobs records internally (Job lifetime control, Job control information)
� Create the Job Proxy service and return its WSDL URL

� Modify
� In: Job ID + new composition description
� Lookup the Job meta data by the Job ID
� Validate the new composition will not affect the interface
� Forward to ccaffeine for re-composition



From SIDL to WSDL 
� Both are interface description languages

� Similar hierarchy structure
� Interface -- methods vs. PortType -- operations 

� But they has many significant differences
� SIDL is for functional interface

� Abstract interface, inheritance, polymorphism
� No data structure?

� WSDL is for message oriented interface
� Data-centric
� interface is not first-class, thus can’t be passed as arguments 

� Pass the state of the concrete component, and rebuild a clone at the 
receiver

� Wrap the interface  as a call-back service, and pass the reference to 
the receiver

� Current workaround:
� Only allow the methods with primitive argument type



From SIDL to WSDL
interface IntegratorPort extends gov.cca.Port
{

double integrate(in double lowBound, in double upBound, in int count);
}

<wsdl:message name="integrateInput">
<wsdl:part name="lowBound" type="xsd:double"/>

<wsdl:part name="upBound" type="xsd:double"/>
<wsdl:part name="count" type="xsd:integer"/>

</wsdl:message>
<wsdl:message name="integrateOutput">

<wsdl:part name="return" type="xsd:double"/>
</wsdl:message>
<wsdl:portType name="integrator.IntegratorPort_PortType">

<wsdl:operation name="integrate">
<wsdl:input message="integrateInput"/>
<wsdl:output message="integrateOutput"/>

</wsdl:operation>
</wsdl:portType>



Job Proxy Service
� Job Proxy

� Accept SOAP message
� Pass the argument to the Driver
� Call Go
� Get result from Driver and send SOAP response

� How does the Job Proxy communicate with Driver?
� Current workaround: CGI-like solution

� Job Proxy passes the arguments and gets return value thought the
Port Property of the Go port of Driver by some naming convention

� Parameter Port may be a better choice

� What does the Driver do?
� How and when to generate the Driver?

� Manually and statically
� Automatically and dynamically? (code reflection)
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Orchestration of the services
� Workflow for web 

services and scientific 
applications
� BEPL
� Kepler (providing lots of 

libraries and actors 
commonly-adopted in 
scientific computing, 
GridFTP, BLAST, Data 
mining, etc.)

� A Job Proxy can 
behave as  the basic 
component (or actor) in 
the workflow system 





Example (with Kepler)



Example (with Kepler)



Example (with Kepler)

The power 
Of component 
based 
programming !



Conclusion 

� Exporting  Ccaffeine as services is the key to sharing , 
flexibility, interoperability and cooperation of the 
components system

� The current prototype is the first step toward 
� A solution to integrate the component (spatial) composition and 

workflow  (temporal) composition seamlessly
� A hybrid system harnessing both the parallel computing and 

distributed computing 
� A layer architecture of component based architecture and the 

service oriented architecture (Composable Web Service)
� Lots of TODOs

� Current interoperability is one-way direction, May components 
visit the outside services at run-time? 

� NxM may be the answer for that direction of interoperability



The End

� Thanks
� Kenneth Chiu, Randall Bramley


