Semantic Web Service Ontology 
Ontology plays a crucial role in the Semantic Web Services paradigm. Students can explore the methodologies for constructing ontologies and perform reasoning on them. The tools that can be used for ontology construction and reasoning include

· Jena: http://jena.sourceforge.net/
· Protege: http://protege.stanford.edu/  (need other reasoners, but good graphics capability)

Possible ontology domains include:

· QoS ontology

· Ontology on power and carbon emissions

· Ontology on entities that are capable of transporting objects to be used for a rescue mission after natural disasters

Automated Service Composition

Two elements are critical in service composition, the semantic web service definitions and the planner. Students interested in this project can explore the semantic definitions of Web services using OWL-S and use a planner (e.g., SHOP2) to perform reasoning on service composition.
· JSHOP2: http://www.cs.umd.edu/projects/shop/
· HTN Planning for Web Service Composition Using SHOP2

· OWL-S Editor plug-in for Protégé: http://ebiquity.umbc.edu/blogger/2004/12/08/owl-s-editor-plug-in-for-protege/
Steps for the exploration of automated service composition include:

· Use OWL-S to define a set of Web services

· Define a task and specify its goal
· Map the goal definition to the planner domain

· Activate the planner to perform service composition reasoning

· Write a small tool set to automate the process for given ontology and goal
Service Migration in Cloud

Cloud computing is an emerging computation paradigm. To support successful cloud computing, service oriented architecture (SOA) should play a major role. Due to the nature of widely distributed service providers in clouds, the service performance could be impacted when the network traffic is congested. This can be a major barrier for tasks with real-time requirements. In clouds, this problem can be solved by migrating services to different platforms such that the communication cost can be minimized. This project considers how to realize service migration in service clouds. The steps for the students to develop the project can be as follows.

· Try to set up a virtual machine (VM)

· Vmware: http://www.vmware.com/
· Xen: http://xen.org/
· Try to set up a web service

· Use RESTful

· http://java.sun.com/developer/technicalArticles/WebServices/restful/
· http://www.ibm.com/developerworks/webservices/library/ws-restful/
· Use Axis
· http://ws.apache.org/axis/
· Try to transfer the web service to another platform 

· Try to automatically start the received code as a web service on a VM

· Evaluate the time required to do the entire process on PlanetLab

· Consider different communication cost

· Consider different code size

· PlanetLab: http://www.planet-lab.org/ 
Distributed Computing in Cloud

One major goal of Cloud is to support distributed computing in a virtualized environment. This computing paradigm is not new to cloud, actually existing since 80s. Some early systems include Condo and Legion. Specific ones for cloud computing include Amazon EC2 and Apache Hadoop.

· http://www.cs.wisc.edu/condor/
· Condor - A Hunter of Idle Workstations

· Distributed Computing in Practice: The Condor 

· http://legion.virginia.edu/index.html
· Experience The Legion Vision of a Worldwide Virtual Computer
· http://aws.amazon.com/ec2/
· http://hadoop.apache.org/
Students interested in this project can develop some computation-intensive programs and explore the toolsets provided by one of the grid/cloud computing frameworks to perform distributed computing for the program you designed.

