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2. Introduction

The Distributed Management Task Force (DMTF) is the developer of the Common Information Model (CIM) [references].  Some members of the DMTF are Sun Microsystems, Cisco Systems, Hewlett Packard, Microsoft, Dell, EMC, IBM and other prominent names in the technology field.  The DMTF is the industry organization leading the development, adoption, and interoperability of management standards and initiatives for enterprise and Internet environments. 

CIM is the standard for the exchange of management information in a platform-independent and technology-neutral way.  A Web-Based Enterprise Management (WBEM) environment based on CIM standards includes:

· CIM Clients: Obtain CIM data by querying CIM/WBEM Servers

· CIM/WBEM Server: Provides CIM data, upon request, to CIM Clients locally or remotely.

· CIM Object Manager (CIMOM): Repository of CIM data maintained on the CIM/WBEM Server.

· Providers: Implements one or more aspects of the CIM Schema that abstracts the hardware and software implementation away from the CIM Client.

Cluster systems provide economic scalable solution to server farms. Requests will be routed by a load balancer,  or called virtual server, to a set of backend real servers. Linux virtual server (LVS) software package implements such a virtual server [6]. It provides configurations based on Network Address Translation (NAT), IP tunnel, and Direct Routing techniques.  The scheduling can be done in round robin, least connection, and the related weighted versions.   LVS routes the packet based on the IP address and port number and therefore it is called Layer 4 switch.  Linux Content Switch (LCS) can route the HTTP requests based on the headers and application layer content of the requests and a set of user-defined rules [5,7,8,9.10]. Through the use of heart-beat protocol and server monitoring software such as mon [2], multiple LVS’ or LCS’ can be configured as high available cluster systems called High Available LVS (HA-LVS) or High Available LCS (HA-LCS). It can handle both front-end load balancer failures and back-end real server failures [3,4, 11]. 
I plan to use an Open Source implementation of the DMTF Standard to extend the CIM Schema to the High Available Linux Content Switch-based Web Cluster [11].  The implementation of WLCM will control resources (hardware and software) in the web cluster.  Figure 1 depicts the architecture that WLCM will be able to manage upon completion.
Figure 1: WLCM Web Cluster Architecture
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3. Thesis Plan

The primary deliverable of this project will be the management tool, WLCM, and its documentation. I must become familiar with Java Swing, LVS configuration, HA-LCS Configuration and determine what capabilities can be monitored and controlled.  The thesis will evaluate the Open Source implementations of CIM and determine the extensibility of the CIM standard to new software HA-LCS and LVS applications.  Once the CIM architecture is well understood, I’ll create CIM clients and providers to control various resources included in the Web Cluster.  The initial set of resources will be the Virtual Server, Real Servers, and associated web applications.

 3.1 Tasks:

· Analyze completeness and robustness of Open Source WBEM implementations

· OpenGroup’s Pegasus (C++)

· Center7’s OpenWBEM (C++)

· Study CIM Architecture

· Study CIM-XML Standard

· Study HA-LCS Architecture

· Study LVS and Apache Web Architecture

· Design and implement CIM Extensions for HA-LCS

· Create Rules for dynamically changing Web Cluster Data flow

· Implement Providers, Clients, and a Java UI to control Web Cluster

· Document System and Software in Thesis 

3.2 Deliverables:

· The management tool, WLCM, with user manual and other supporting documentation. 

· A thesis report documenting the design and implementation of WLCM.
· Web Cluster architecture used to test the tool.
· Findings associated with the management test cases. 
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