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Introduction

Section 3 of the CMDBf specification presents an architectural overview of the roles and services found within an implementation of the CMDBf.

This document details which roles and services will be offered through the open source COSMOS project.  

This information is based on 0.95 of the CMDBf specification, available at www.cmdbf.org  The intent of the open source work is to provide a partial implementation of the Configuration Management Database Federation (CMDBf) specification such that consumers will have an exemplary framework that can be used to accelerate adoption.  This document closely follows section 3 of the CMDBf specification.  Please refer to the spec for the clear definition of each architectural element.  It is strongly recommended to review the spec’s sections prior to reading each section of this document.
3.1 Roles
Management Data Repository (MDR)
The primary contribution COSMOS will make to CMDBf is to provide enabling technologies that facilitate the creation of MDRs from existing repositories.  COSMOS will provide a reusable framework with well-defined extension points that minimizes the work required to implement an MDR.  

COSMOS will initially demonstrate the application of this framework by providing a simplistic MDR, initially based on a flat file repository containing SML files.  
The APIs required to be implemented by a data provider will be well defined by COSMOS.    This set will make an existing repository an implementation detail of the defined interfaces.  Figure 1.0 gives a pictorial description of what will be provided in COSMOS.  As indicated in the figure, the set of APIs will reside between the data provider and the federating CMDB infrastructure (indicated as a black box).  Each repository will need to provide an implementation of the set of APIs defined in COSMOS.

Using COSMOS terms, this set of APIs are convenience APIs that will sit on top of the data manager.


Federating CMDB
COSMOS will not provide an implementation of a federating CMDB, but rather it will provide enablement technology that can be used by a federating CMDB, especially in the areas of client and administration.

The COSMOS framework will enable adopters to plug-in their own proprietary implementation of a federating CMDB. CMDBf implementers who wish to exploit this technology need only provide implementations of the COSMOS-defined APIs on top of their MDRs.  See figure 1.1 for more details:


Client
COSMOS will provide a simplistic user interface based on Web 2.0 technologies, and BIRT reports.  The purpose of the user interface is to provide an example of the logic that a federating CMDB would use to locate and present data contained in management data repositories (via CMDBf queries).  Individual COSMOS queries are only directed to a single MDR and not federated.  However, extensions will be provided that allow the queries to be directed at a federated CMDB and their results visualized.
COSMOS will provide extension mechanisms that will allow 3rd party vendors to add aggregated views on federated data, but this capability will only be available when a federating CMDB is present.  The client will also provide a set of common views that vendors can leverage with minimal modification (e.g. resource navigator view, properties view, and etc…).  
COSMOS will also offer BIRT report integration to enable adopters to generate aggregated reports on federated data.  Figure 1.2 expands on figure 1.1 to depict the components that will be offered by COSMOS.


Administrator
COSMOS will provide an administration service that configures the CMDBf infrastructure contained within the project.  According to the CMDBf specification, the administration information is the anchor of all description of services offered by MDRs.  COSMOS will provide a mechanism that will allow MDRs to register available services (e.g. query/registration service) and will maintain end point references to each registered service.  The administration information can be used by a federating CMDB and/or the COSMOS client to access the query service of desired MDRs.
The COSMOS component that will keep track of the administration information is called the broker and is depicted in figure 1.3.  The broker is one of the components that will be defined under the data collection subproject.




3.2 Services Overview
Query Service
COSMOS will provide a reference implementation of the CMBDf query service.  The intention is to provide a query service for COSMOS data providers that store configuration items.  The SML repository is currently the only data provider in COSMOS that stores CIs.  There are currently no intentions of providing a CMDBf query service on top of COSMOS data providers that store operational data (e.g. performace/CBE repositories).  

In support of this service, well-defined framework components will be provided that establish a programming model for consumers wishing to provide an MDR offering query capability.  Specifically, the framework will provide:

· The web services interfaces compliant with the CMDBf query WSDL defined in the specification

· A set of Java interfaces that represent the deserialized form of a CMBDf query

· A set of POJOs that implement the CMBf query interfaces

· A pluggable binding layer for adapting MDR specific APIs into CMDBf queries

· An execution framework for invoking MDR specific queries

· A pluggable framework for mapping result sets into graph query responses

Registration Service
COSMOS will provide a reference implementation of the CMBDf registration service client.  In support of this service, well-defined framework components will be provided that establish a programming model for consumers wishing to provide an MDR offering registration capability.  Specifically, the framework will provide:

· The web services interfaces compliant with the CMDBf registration WSDL defined in the specification

· A set of Java interfaces that represent the deserialized form of a CMBDf registration request

· A set of POJOs that implement the CMBf registration interfaces

· A pluggable binding layer for adapting MDR specific behavior into CMDBf registration, e.g. invocation of registration API, formation of CMBDf registration operation return result
· A set of JUnits that will exercise and validate the client APIs for the registration service.
Federation Modes
The deliverables for the two modes in federating data is described below.

Push Mode
Assuming the existence of a federating CMDB, the COMSOS framework will provide the following support in push mode:

· The ability for an MDR to locate a federating CMDB using an end point reference

· POJO representation of the data being registered with the federating CMDB

· Notification broadcasts based on changes to the consolidated data

· A set of test cases will be provided that will simulate the basic set of interactions that would occur should a federating CMDB be present

Pull Mode
Assuming the existence of a federating CMDB, the COSMOS framework will provide the following support in pull mode:

· The ability to locate desired MDRs based on their associated end point reference

· A mechanism to generate the query XML document conforming to CMDBf’s query dialect

· A POJO representation of the query response

· Notification broadcasts based on changes to the consolidated data

· A set of test cases will be provided that will simulate the basic set of interactions that would occur should a federating CMDB be present
Usage Profiles

COSMOS will support the following usage profiles in accordance with the CMDBf specification:
	Role
	Query Service
	
	Registration Service
	

	
	Implementation
	Client
	Implementation 
	Client

	Federating CMDB-Push Mode
	Not Implemented
	Not Implemented
	Not Implemented
	Not Supported

	Federating CMDB-Pull Mode
	Not Implemented
	Not Implemented
	Not Supported
	Not Supported

	MDR-Push Mode
	COSMOS
	Not Supported
	Not Supported
	COSMOS

	MDR-Pull Mode
	COSMOS
	Not Supported
	Not Supported
	Not Supported

	Client
	Not Supported
	COSMOS
	Not Supported
	Not Supported


3.3 Identity Reconciliation

Given that COSMOS will not provide a reference implementation of a federating CMDB, identity reconciliation will not be part of the scope of the project.  The 3rd party federating CMDB is liable in consolidating data based on the declared identities of items or relationships.  
3.4 Data Model Overview

Item
COSMOS does not restrict the data model format used in representing an item.  Each data provider may have a completely different representation of an item.  For example, the SML repository in COSMOS represents an item using an XML document that conforms to the SML specification.   
A contract needs to be established between the client views/reports and the individual MDRs or the federating CMDB on the data model that is used to represent items. 

Once a common model library of SML documents is published, COSMOS will provide the ability to process data from any MDR that conforms to the library.

Relationship
There are two types of relationships:

a) Relationships that span multiple MDRs

b) Relationships that are bound to a single MDR

It is the responsibility of the federating CMDB to maintain relationships that span multiple MDRs.  
COSMOS SML repository provides an example of a relationship that is bound to a single MDR.  Using the CMDBf’s query dialect, the SML repository can be queried for items that reference other items.  The reference implementation of the CMDBf graph query will be limited to relationships contained in a single MDR.

Record
The SML repository in COSMOS defines a record as an SML instance document.  In these documents, each instance will have a set of facets.  These facets SHOULD map to a CMDBf Record.  Each facet MUST be a well defined structure.  The Record MAY be exposed as a WSDM capability.

Administration Data

The deliverables for the two elements that describe services are described below.

Service Description

The COSMOS implementation will support the use of Service Description.  COSMOS will introduce a new dialect for WS-Metadata Exchange that will be used in conjunction with CMDBf.  COSMOS will also define the structure that is expected to be returned on a WS-MEX request with a CMDBf dialect.  Each MDR provide by COSMOS will support this dialect of WS-MEX.  

Administrative Information

The WS-ResourceFramework will be used to update the Administrative Information associated with a Management Data Repository, or other component of the COSMOS reference implementation of CMDBf.
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Figure 1.0 – Existing data providers





Figure 1.2 – COSMOS Web 2.0 Client
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Figure 1.3 – COSMOS Web 2.0 Client
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Figure 1.1 – Federating CMDB








Black Box








APIs to integrate a federating CMDB





Proprietary implementation of a federating CMDB











Administrator Service








