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CRPF 
The ‘Component Remoting and Processing Framework’ 

A CS 590L Presentation
Santhosh - Venkat 
 

This presentation will probably involve audience discussion, which will create action items.  Use PowerPoint to keep track of these action items during your presentation 

· In Slide Show, click on the right mouse button
· Select “Meeting Minder”
· Select the “Action Items” tab
· Type in action items as they come up
· Click OK to dismiss this box
 

This will automatically create an Action Item slide at the end of your presentation with your points entered. 
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Introduction 

· Present day inter-networked services and resources are highly distributed
· Mobile Agent Paradigm
· Suited to data access management scenarios where network bandwidth is limited, data sources are vast or distant in cyberspace
· Agents process data nearer to its source, filter results – and return with results of the computation
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Problem domain 

· Objective
· Simplify application development by allowing the application developer to focus on the problem at hand – abstracting the complexity involved in moving an object, and providing continued execution on the remote machine
· Specifics
· CRPF built in C++ as opposed to Java
· COM – underlying middleware technology
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Project Background 

· Provide the end-user (an application developer) with an infrastructure to remote and execute component objects / agents at runtime
· Design goals
· Loose coupling between end-user agent and framework
· Scalability and Extensibility
· End-user component oriented control
· A generalized mobile agent framework
· Expected to provide a standard interface whose methods the agent may call upon to move to a remote host. Upon requesting transfer, agent would expect seamless migration
A Master's level Thesis
  

5  

Founding principles 

· Conceptual transfer of a component
· A component in its physical form is fundamentally represented as a sequence of bits. These bits if interpreted correctly represent the agent and its state
· Component characterization
· An agent may be characterized by its intelligence and state. A clone of an agent – characterized by intelligence and state – may be considered to be the same object
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Remoting Architecture 

Job Station
Client 1 

Job Station
Client 2 

Job Station
Client n 

Lookup Server Component 
 

Provides dynamic discovery of hosts 

Resource Server
Host 1 

Resource Server
Host 2 

Resource Server
Host N 

Remoting Architecture
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Project Framework 

CRPF 

CRPF Environment
tlb (typelibrary)
idl (interface definition file) 
 

Agent (Implements IAgent interface)
Agent1.dll (Agent code to search for files)
Agent2.dll (Agent code to search for string in file) 

Lookup Server (Implements ILookupServer interface)
Exe Implementation of LookupServer 

Station (Implements IStation interface)
Exe Implementation of Station 

StationManager
Exe Implementation StationManager
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The Agent / Component Object 

Private parameter String FilePattern *.bak
Private parameter String *Astronomy* 

Example Agent – To search for a file with extension ‘bak’, and, to search for a string in a file called ‘*astronomy*' 

IUnknown 

Standard COM interfaces
IAgent interface
Agent Custom interfaces 

Sample Job – Agent class 
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Class Description
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Setup and running of the CRPF 

· Initiating the framework
· End User Launches Station Manager and provides as input Agent Properties text file
· StationManager Exe Launches Station Exe 
 

· StationManager and Station run in separate process spaces (as both are executables)
· StationManager provides Station with Agent specific parameters
 
 

Station Manager
· Exe launched by End User
 

Agent Properties text file 

Station Manager
· Create new Station component
 

Station
· Launched by StationManager
· Receives Agent specific parameters from StationManager
 

Physical Memory 
StationManager process space 

Station process space
A Master's level Thesis
  

11  

Setup and running of the CRPF 

· Station Exe creates new instance of Agent
· Agent DLL loaded into Station memory
· Agent runs on local computer
 
 
 
 
 
 
 

Station
· Launches Agent
· Transfers control of execution to Run method of Agent
 

Agent
· Launched by Station
· Loaded into Station’s process space
· Executes Run method
 

Physical Memory 
StationManager process space 

Station process space 

Agent DLL
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Agent decides to move to remote machine
· Agent calls upon TransferAgentToRemoteHost method of Station
· Station creates a Remote Station on the remote host
· Station transfers to Remote Station - Agent source and state
· Remote Station registers Agent on remote host
· Remote Station creates Agent instance, Agent loads persisted state and executes 
 
 

Setup and running of the CRPF 

Local Station
· Creates Remote Station object on remote host through COM framework
· Transfers Agent source and state
 

Remote Station
· Register Agent locally
· Create Agent
· Agent load persisted state
· Transfer control of execution to Agent
 

Create 

Agent source 

Agent state 

Station 

Agent
· Calls on Station to move
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CRPF – Prototype implementation 

· Agents developed
· GetHostName Agent
· Agent traversing a set of machines – reading and storing each machine’s host name
· Knowledge Space Application
· Agent traverses a set of machines extracting information off each data source through ODBC SQL connectivity
· Knowledge Space XML Application
· Agent traverses a set of machines extracting information off each data source through an XML DOM interface
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The Knowledge Space Application 

Data Source 1 

Data Source 1 

Data Source N 

Knowledge Space 

KA 1 

KA N 

Knowledge Space Interface 

Other 
DAL System components
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CRPF Feature listing 

· Feature listing of the CRPF
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Future work 

· Testing the CRPF prototype
· Present tests have proven the concept feasible
· Scalability issues to be tested
· Development of Lookup server component
· Additional features – Dynamic Aggregation, Remote instantiation of Agent
· Comparative analyses with other frameworks – Voyager, IBM Aglets
· Need to develop Framework testing tools
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