Introduction

I. Overview of Agent Technology

Q. What is a Software Agent? (Introduction to Software Agents.pdf)
An agent is an independent program that is capable of flexible autonomous action in order to meet its design objectives.
Q. What are the characteristics of Agents?
Following are some of the vital characteristics of Agents:

· Autonomous.
· Adaptive and proactive.
· Mobile – ability to migrate to a remote system, perform the tasks and return the results.
· Persistent.
· Goal Oriented

· Communicative, Collaborative, Cooperative.
· Flexible.
Q. What are the different Classifications of Agents?
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Q. Mobile Agent principles.
· Remote execution

· Agent is transferred (code and data) before Task execution.
· Agent stays at target system until task is performed.
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· Migration

· Agent transfer during Task(s) execution, i.e. Agent performs specific task(s) at different nodes (Agent decides when and where to go).
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Q. Give some examples of Agent Applications.

· User Interface Agents

· Microsoft Office Assistant.
· Business process Agents

· Data-driven workflow management.
· Information Management Agents

· Email filtering agents.

· Web browsing assistant

· Notification agents.

· Resource Discovery agents.

Q. What the necessary components to be thought of, when we build an Agent(s)?
· An agent must have its own unique identity 

· An agent host must
· allow multiple agents to co-exist and execute simultaneously.
· allow agents to communicate with each other and the agent host.
· be able to negotiate the exchange of agents.
· be able to freeze an executing agent and transfer it to another host.
· be able to thaw an agent transferred from another and allow it to resume execution. 

· prevent agents from directly interfering with each other 

· Agents must be able to determine what other agents are executing in the agent host 

· Agents must be able to send and receive messages to/from other agents.
Q. Briefly describe an Agent Architecture?
The following diagram shows the fundamental objects of agent architecture.
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AgentHost: It keeps track of all the agents executing in the system. It will interact with other AgentHosts to transfer an agent from one system to the other.

Agent: The Agent class defines the agent. An instance of this class exists for each agent executing on a given agent host.

AgentInterface: An instance of this class envelopes an agent and provides access to it via a well-defined interface. It is also the primary conduit for communication between agents. An AgentInterface instance is the only handle an agent gets to the other agents executing on a given host. 
AgentIdentity: An instance of this class uniquely identifies an agent. Agents use this information to identify the agents with whom they are interested in collaborating.
Q. State some of the existing Agent Platform implementations.

· Telescript (General Magic).
· Aglets Workbench (IBM).
· Concordia (Mitsubishi).
· JADE (Java Agent Development Framework, Sun Microsystems).
· Grasshopper (IKV++).
· Odyssey (General Magic).
· Voyager (Object Space).
Q. State the Benefits of Agents.
· Reduce human work.
· Handle information overload.
· Provide automated help to the vast hordes of untrained users.
· Provide a new, more powerful methodology to develop complex software systems.
· Asynchronous / autonomous task execution.
· Reduction of network traffic by transferring the agents to remote places to carry out a task rather than having to remotely monitor the task execution.
· Negotiation capabilities.
· Learning capabilities – Proactive.
Q. Drawbacks of Agents.

· Lack of global standard for agent technology.

· All existing agent platforms provide basic capabilities and agents designed on one platform may not be compatible with others. 

· Security issues such as masquerading, denial of service persists.

II. Overview of Service Oriented Architecture (SOA)
Q. What is SOA?
SOA is an application architecture within which all functions are defined as independent services with well-defined interfaces, which can be called in defined sequences to form business processes.
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The above diagram shows Customers accessing various services after having found the information about the available services from the Directory.

Q. What is a Service?

Service is a function that is well-defined, self-contained, and does not depend on the context or state of other services offered by its provider to achieve desired end results for its consumer.
Q. What are the basic rules of SOA?
· First, the messages must be descriptive, rather than instructive, because the service provider is responsible for solving the problem. 
· Second, messages have to follow the syntax that service providers understand. User cannot define his/her own messages.
· Third, extensibility is vitally important. Although the messages are restricted, service providers should play a role in extending and improving the services offered.
· Fourth, an SOA must have a mechanism that enables a consumer to discover a service provider under the context of a service sought by the consumer. 

Q. What do I need to implement SOA?
WebServices is the name of the game today for building SOA. It is a collection of technologies like XML, SOAP, WSDL, and UDDI that allows you to build services that follow the above mentioned four rules.
Q. State some benefits of SOA?

· It offer business services across the platforms

· It provides location independence.

· Services need not be at a particular system or particular network. 

· Completely loosely coupled approach.

· Authentication and authorization support at every level. 

· The search and connectivity to other services is dynamic.

III. Comparison of Agents based architecture and SOA
· Agents can be mobile while services cannot.

· MPIAB suits for parallel applications while SOA suits for business driven applications.

· Implementing advanced security and resource management seems easier using SOA.

· Using SOA means remote invocation while using agents one can be relieved from the burden of remote monitoring. Agents can be made to move to a remote system and they will return back with results or descriptions of faults / errors.

Though the merits of SOA seems to outweigh the merits of Agents, when I ponder over why “MPIAB-G”, the answer I find is I wanted to implement the idea of “Grid enabled MPI using Agents”.
The fourth question you had was “How about MPIAB Karajan instead of MPIAB-G”.

I need to work on it a little more by reading up more material on Karajan and see how I gel the two things together.

Introduction to MPIAB
Q. What is MPIAB?

MPIAB expands for Message Passing Interface Agents Based and is agent architecture for parallel processing. 
Q. Technologies used for MPIAB implementation.

· Java

· Grasshopper 2.2.4

Q. What is Grasshopper2.2.4? 

Grasshopper is a Java based Agent platform that provides API for agent programming and is built on a distributed processing environment. Following diagram depicts the hierarchical structure of Grasshopper.
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Region 
The region concept facilitates the management of the distributed components in the Grasshopper environment, i.e. agencies, places, and agents. Agencies as well as their places can be associated with a specific region, i.e. they are registered within one region registry

Region Registry

A region registry maintains information about all components that are associated with a specific region. When a new component (i.e. an agency, place, or agent) is created, it is automatically registered within the corresponding region registry. While agencies and their places are associated with a single region for their entire life time, mobile agents are able to move between the agencies of different regions.

Agency An agency is the actual runtime environment for mobile and stationary agents. At least one agency must run on each host that shall be able to support the execution of agents. A Grasshopper agency consists of two parts, i.e. the core agency and one or more places.

Core Agency Core Agencies represent the minimal functionality required by an agency in order  to support the execution of agents.
Place A place provides a logical grouping of functionality inside an agency. The name of the place should reflect its purpose.

Q. Briefly describe the architecture of MPIAB.

Following diagram displays the architecture of MPIAB.
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Region and Agency has been defined in the previous question. 

NOTE: Resource and node are synonymous to a PC.
MA – expands for Manager Agent. It acts as an interface between the user and the MPIAB system by providing the user with an interface to submit the tasks and view the results. It also provides the user to see the list of available resources for task execution.

Internally, it communicates with the Resource Agents to get the information about the CPU usage, performs load balancing, dispatches the task to the selected nodes and gathers the result.
RA – expands for Resource Agent. Its primary task is to provide the MA with information about CPU usage. It is local to every resource.

TA – carries out the designated task. User can enter the number of nodes on which the task has to be executed. Based on this information MA finds the nodes after running the load balancing algorithm and dispatches TA on those nodes. TA comprises of some information about the MA that created it, its rank (similar to the ranks in MPI) and the .class file the user submitted. 
Q. Advantages of MPIAB over other MPI

· Platform independent.

· Exploits the merits of Mobile Agents (described in section I).
· Less load on the network as the agents are dispatched for task execution rather than remote monitoring.

· Provides a library of functions (for example, scatter ( ), gather ( ), broadcast ( )) that is on par with any other MPI Libraries.
Q. Functionalities of Agents in MPIAB-G

MPIAB-G suggests the following improvements and additions to the existing MPIAB
MA 
· Will still be the interface between the user and the system. 
· Runs a better load balancing algorithm that takes RAM usage into account. 
· Negotiates with RBA for the usage of resource. 

· Provides a mechanism for the user to perform advance reservation of resources. 
· Authenticates the user (single sign-on) and facilitates authorization.

RBA – Resource Broker Agent (Former Resource Agent)
· Provides MA with CPU and RAM usage information for node selection.
· Authorizes the user before providing any information.

· Facilitates advance resource reservation.
· Reserves the right to grant permission for a user to use the resource.

AA – Authentication Agent
· Facilitates user authentication. 

· Issues tickets that could be used for establishing trust by MA while communicating with other agents.

· Facilitates new user registration / profile modification.

Q. Example program that can be run on MPIAB
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