Scripting based Management
We have been developing HPSearch [gadgil2005] as scripting based management console, built around a service-oriented architecture. HPSearch provides dual functionality 1) Provide a high-level language suitable for application developers to program workflows in Grid that utilizes the messaging middleware and 2) Provide tools to manage the messaging middleware.
Workflow management

HPSearch enacts a simple distributed services model by leveraging the capabilities of messaging middleware for routing data in streams between services. WSProxy is a specialized component of the HPSearch system that wraps an existing service or a program while providing a Web Service interface for steering the service. It also provides an interface to the NaradaBrokering messaging system that transparently maps input / output streams to messages. Thus data is sent between services by publishing the event containing the data on a pre-determined topic. Topics are automatically created by the HPSearch engine thus linking distributed services. WSProxy also presents a simple Web Service interface to help steer the service. The HPSearch runtime steers the service while the input / output is transparently managed by NaradaBrokering. 
NaradaBrokering has been recently augmented with topic creation and discovery [pallick2005] and message-level security. We plan on adding handlers in HPSearch to help automatically register secure streams and issue tokens to participating services. This would allow the application programmer to manage the security features of each stream that links distributed services.

Management of messaging middleware

As mentioned in the previous section, HPSearch uses NaradaBrokering to route data streams between distributed services. Accessing a single broker over-and-over usually results in inefficient routing of data due to over loading. To assuage this problem we deploy a set of co-operating broker nodes that together form a virtual broker network. This broker network usually has multiple routes connecting peripheral brokers thus providing alternate routes avoiding congestion at a single broker node. The distributed services connect to the peers at the periphery of this network. Thus, the brokering network can route data between peers much more efficiently also providing different quality of service to each peer if required.

The scripting architecture also allows us to aggregate performance metrics in the system. These would allow us to determine congested paths and help decide alternate routes to create. Management architecture may be extended to manage remote brokers and provide means to try alternate configurations for creating links that span firewalls.
Management of such a set of multiple broker nodes and creating links between them poses a scalability issue. To address this issue, we have been developing a specialized Web Service called the Broker Service Adapter (BSA). The BSA helps us deploy brokers on distributed nodes and setup links between them. Further broker nodes or the links between them may fail. HPSearch provides a scripting interface to instantiate new brokers at runtime and create links between brokers. The routing characteristics may be completely changed by tearing down an existing broker network and instantiating a completely new network. 
Recently, management of systems has gained much research interest especially within the Web Service community. WS-Management [wsm] and WS-Distributed Management [wsdm] are two competing Web Service specifications that propose management of remote resources based on the Web Service architecture. We plan on extending the BSA architecture to incorporate a simple WS-Management based interaction while fault-tolerance and scalability is automatically handled by the underlying BSA architecture. 
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