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A comprehensive methodology for successful data warehousing projects. 

Ensuring business requirements drive technical and data architectures.
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Transpire methodology

The key to a successful data warehousing project is a comprehensive methodology that applies best practices and proven experience to guide a data warehousing project team from project launch through completion. A solid methodology provides a standardized step-by-step framework for approaching projects consistently, while maintaining control and equilibrium through a successful delivery. 

Based on the successful completion of several data warehousing projects, Inventes has developed its own methodology to provide project managers and project teams with a detailed, phased approach to large-scale data warehousing implementations. The Transpire methodology, developed specifically for data warehousing projects, is an iterative, modular methodology that is adaptable to projects of varying size and scope, including multiple technology platforms.  

Drawing on Inventes's world-class experience helping Fortune 1000 companies solve complex data problems and manage terabyte-class data, Transpire applies best practices and repeatable processes to maximize the opportunity for a successful delivery every time. With tools in place to control progression through phases and provide examples of deliverables and working documents, Transpire enables a smooth project with minimal surprises.

Transpire follows a three-path approach to data warehousing: business path, data path, technical path. This methodology incorporates processes for identifying business goals and then designing a data architecture that will provide the data needed to meet those goals. Ultimately, the technology that supports the data warehouse will be based on these critical business and data requirements. This approach helps project teams develop data warehouses that provide business value by leveraging complex or voluminous corporate data using a technically sound environment. 

Finally, with steps for developing training documentation and end-user training, Transpire emphasizes "knowledge transfer" upon completion of a client's data warehousing project. Documentation and courses both for end-user training and operation and support functions ensures the client teams that are left to manage and use the data warehouse can do so leveraging its full potential.

This document explains the Transpire methodology in more detail, including unique features and high-level overviews of each major phase. 

Process flow diagram

The following process flow diagram is the cornerstone of the Transpire methodology. This diagram outlines each phase of a full-scale data warehouse project and drills down to show phase- and activity-level details. 
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Transpire process flow diagram

Three-path approach 

While many data warehousing implementations are centered on the technology aspect of a data warehouse, the Inventes Transpire methodology follows a three-path approach that emphasizes not only the technology infrastructure, but also business and data requirements. The three-path structure of the Transpire methodology enhances the ability of the project team to achieve business requirements because the business requirements actually drive development of the data architecture and the technical infrastructure.  
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· Business path

Focuses on end-user and business requirements and presentation; user acceptance testing; training; and overall implementation and design, build, and test of the business intelligence applications (reporting, decision support systems, online analytical processing/relational online analytical processing, data mining, and forecasting).  

· Data path

Focuses on design, build, test (unit and integration), and implementation of extract, transform, and load (ETL) processes; data repositories (data warehouse, operational data store, data mart); and business intelligence applications (overlapping from the business path).

· Technology path

Focuses on design, configuration, provisioning, testing, and implementation of technical and support architecture. 

Concurrent tasking

Large-scale data warehousing projects often are divided into multiple projects, phases, and activities that occur simultaneously. A strong methodology is critical in maintaining control over concurrent activities while continuing momentum within each project. 

Transpire is structured to maximize concurrent tasking for a faster project completion. Its design divides the overall project into subprojects, ensuring minimum interdependencies and well-defined boundaries. The activities accomplished during Preliminary Investigation & Project Startup are focused on identifying and prioritizing business requirements, implementation constraints, and other critical success criteria that should be considered when determining the warehousing development approach.  This information is used to create a business case that stresses the importance of a phased implementation. 


Iterative development

Because data warehouses solve business needs and because business needs are continually changing, data warehouse requirements will change as the warehouse evolves, even as it is developed.  And new requirements will be discovered throughout the development process.  

For these reasons, it is important to revisit each phase of the project during development to ensure all requirements have been met and to incorporate any new requirements that may have surfaced. Transpire accommodates this ongoing change with its iterative, phased design. 

Transpire encourages iteration at each phase of the data warehouse development and at project completion. At various points throughout development, the team is prompted to go back and review each phase. The iterative nature of Transpire enables rapid repeated execution, meaning the team can complete each phase more quickly knowing that they will have the opportunity to revisit items requiring further attention and detail. Transpire incorporates iteration at two levels: phase completion and project completion.  

Controlled progression

To aid in a smooth progression through project phases, Transpire incorporates exit reviews at the end of each phase. Prior to closing the phase on the project plan, the project manager is required to complete an exit review to ensure all required steps have been taken and that open items are addressed.  The review includes development of plans for resolving open issues, as well as a review of project schedule and budget, including approval of variances. 

Transpire contains a number of tools that aid in the exit review. Checklists and issue logs are tools used by the project manager and project team to ensure a particular phase has been completed at the desired level of quality.

A phase exit checklist is a list of questions that should be reviewed by members with accountability for activities in the phase. It assists team members in determining that the activities and deliverables for the phase have been completed thoroughly and that changes to deliverables from review sessions have been fully incorporated into final versions. 

Phase issue logs contain details regarding open issues, the status of the issue, its priority level, and contact people responsible for handling the issues. The issue log should be reviewed with all team members to confirm that all issues have been properly logged and that appropriate action plans are in place to resolve any pending issues.  

Phase exit reviews should be conducted by the project manager, project sponsors, and other key team members involved in a particular phase. 

Roles definition

Transpire provides a guide for project managers to assign primary and secondary accountability for activities within each phase.  The methodology defines standardized responsibilities of logical roles in the data warehouse development for both the Inventes team and the client team. 

Successful IT projects require active involvement by the business community as well as traditional technical development resources.  Since responsibility for many activities is shared, it is important to identify both business and technical roles and responsibilities.  Additionally, many projects can benefit from utilizing technical specialists that act as part-time advisors to the team, but are not accountable for activities or deliverables.

By linking on the Resources icon in the methodology process flow diagram (pictured below), the project manager can access a list of recommended business and technical resources for each phase.

Business roles and responsibilities identified include: 

· Project executive sponsor

· Business project manager

· System owner

· Subject matter experts

Technical roles and responsibilities identified include: 

· IT project manager

· Data warehouse system architect

· Data architect

· Meta data manager

· Database administrator

· ETL architect

· ETL developer

· Business intelligence architect 

· Business intelligence developer

· Business analyst

· Technical architect

· Quality assurance technical lead

Advisory roles and responsibilities identified include: 

· Meta data manager

· ETL specialist

· Business intelligence specialist

Methodology components

The Transpire methodology contains three key components that assist the project team during a data warehousing project.  These are: 

Transpire methodology document

The Transpire methodology document is a written document that provides detailed descriptions for each phase and activity involved in the methodology. The purpose of this document is to enable consistency and quality throughout the application of the methodology, and to help team members understand the purpose of the phase or activity as well as key factors that should be considered when completing the activity.

The Transpire methodology document also includes appendices that provide further detail about various subjects in the methodology.  It includes a full glossary of terms used throughout the methodology; procedures related to specific tools such as Erwin ModelMart or Informatica; advanced data modeling techniques; and an overview of dimensional modeling. 

Templates

Each phase of the methodology contains a list of deliverables and working documents with links to document templates, such as project plans, statements of work, issues logs, and checklists.  Using templates ensures quality documentation across projects and faster, easier development of documentation based on quality documents from past successful projects.  

Sample documents and aids

Taking the template philosophy a step further, Transpire also includes sample documents for each activity. These are examples of actual deliverables and working documents that were completed for previous projects.  The project team can use samples to determine appropriate content for each document.  Each phase includes a document list and roles and responsibilities list to aid the project team. 

The following table lists the deliverables for each phase of the Transpire methodology.

Project deliverables by methodology phase

	
	Deliverables
	Working documents

	Preliminary investigation

	Project statement of work 
	Issues log

	
	Project plan
	Data source definition

	
	
	Phase exit checklist

	
	
	User-group template

	Business intelligence requirements definition
	Business Intelligence requirements
	Interview results

	
	
	Issues log

	
	
	Phase exit checklist

	Data analysis requirements definition
	Data analysis requirements
	Entity master list

	
	
	Source evidence inventory

	
	
	Issues log

	
	
	Phase exit checklist

	Business intelligence architecture
	Logical business intelligence model and architecture
	Conceptual business intelligence architecture

	
	
	Issues log

	
	
	Phase exit checklist

	Data architecture
	Logical & physical data models
	Conceptual data model

	
	Source to target data mapping
	Attribute meta data worksheet

	
	
	Data mart/warehouse matrix

	
	
	Data source definition

	
	
	Derived fact worksheet

	
	
	Issues log

	
	
	Phase exit checklist

	ETL architecture
	ETL architecture definition
	Data source definition

	
	ETL process list
	Issues log

	
	
	Phase exit checklist

	Infrastructure architecture
	Infrastructure requirements
	Issues log

	
	Logical infrastructure model
	Phase exit checklist

	Design business intelligence
	Business intelligence design
	Issues log

	
	Template definition and layout
	Phase exit checklist

	Design data model
	Database design
	Capacity plan 

	
	Physical data model
	Table design worksheet

	
	
	Issues log

	
	
	Phase exit checklist

	Design ETL 
	ETL design
	Issues log

	
	
	Phase exit checklist

	Infrastructure design & proof of concept
	Infrastructure detail design
	Issues log

	
	Capital request
	Phase exit checklist

	Build business intelligence 
	Business intelligence application source
	

	Build ETL 
	ETL application source
	

	User Acceptance test
	System test plan
	Problem log 

	
	Test scenario
	Issues log

	
	
	Phase exit checklist

	System test
	System test plan
	Problem log

	
	Test scenario
	Issues log

	
	
	Phase exit checklist

	Train and deploy
	Operational manual
	Code migration sheet

	
	
	ETL job design and schedule

	
	
	Issues log

	
	
	Phase exit checklist

	Operation, support, and use
	Issues log
	Problem log


Phase overviews

In this section, you will find high-level overviews of major phases of the Transpire methodology. 

Preliminary investigation and project startup

This phase consists of the team understanding the project requirements and laying out the initial plan for the project in terms of objectives, scope, benefits, cost, schedule, and deliverables.  The target audience, use scenario, and details of business also start here. 

Specific activities during this phase include: 

· Establish project management procedures 

· Staff preliminary investigation team

· Identify groups of users and their locations

· Assess information requirements

· Assess business readiness

· Establish business sponsorship

· Establish critical success factors

· Define data categories and sources

· Review and confirm iterations

· Determine high-level warehouse project approach

· Develop a business case and impact analysis

· Review and confirm Statement of Work

· Begin planning for next phase(s)

· Secure funding for next iteration 

· Phase exit review

Business intelligence requirements definition
This phase of the project is focused on determining and defining the requirements for the business intelligence portion of the warehouse, and fits closely with the data analysis requirements definition phase. The analysis activities in this phase focus on review of existing applications and desired solutions to determine how information should be presented to various users. The data analysis will focus on which data is necessary to support the information requirements.

Specific activities during this phase include: 

· Conduct project kickoff meeting

· Staff and train business intelligence team

· Notify all involved in the process

· Conduct and document business interviews

· Gather business metrics and tactics

· Assess current situation

· Assess desired situation

· Document requirements

· Estimate expected number of users 

· Perform system feasibility study

· Develop conceptual prototype (optional) 

· Validate results with users 

· Prioritize development iterations
· Obtain user signoff of requirements

· Phase exit review

Data analysis requirements definition

The focus of this phase is to determine which data is required and where to obtain the required data.  In this phase, various data specialists from both the legacy and decision support system sides gather the information required for learning about the existing data systems. The parties from both sides are brought together to analyze the client’s requirements and the content of the existing data sources, as well the implications of both on the warehouse design. Although every data analysis project is unique, and the process subtly changes with different analysis projects, there are five broad areas that characterize any analysis project:

1. Foundation building

2. System analysis

3. Entity analysis

4. Attribute analysis

5. Documentation and reporting 

Activities during this phase include: 

· Establish data analysis control procedures

· Staff and train data analysis team

· Review/create source entity model

· Determine the conceptual level of entities

· Develop entity master list

· Identify required data and separate by data type

· Define data elements to answer key business questions

· Conduct & document IT interviews

· Create source evidence inventory

· Validate data content and codes

· Investigate alternatives for inadequate data

· Review existing high-level technical architecture

· Create conceptual flow diagram

· Select system(s) of record

· Define ETL metadata requirements

· Phase exit review

Business intelligence architecture
The business intelligence architecture provides the processing needed to connect tools and applications with mainframe and other legacy data. The architecture includes five processes:

1. Acceptance and validation of SQL

2. Communicate SQL and result sets between the tool or application and the data platforms

3. Access the appropriate legacy data

4. Translate legacy data results into a consistent relational result

5. Format regardless of the source of data type

Activities during this phase include:

· Staff and train business intelligence team

· Determine business intelligence architecture

· Identify business support methods

· Identify monitoring methods

· Identify deployment methods

· Select business intelligence tool(s)

· Evaluate and select hardware

· Model business intelligence architecture

· Phase exit review

Data architecture

Data architecture provides context and continuity to the enterprise architecture. The primary goal of this phase is to provide a structure that is reusable and consistent. It should contain data definitions, usage rules, relationships, and transformation rules. The enterprise data architecture is meant to be a data standard and will be depicted using a data model(s) at the end of this phase that adhere to that standard.  During this phase, conceptual and logical data models will be developed iteratively for all necessary components of a comprehensive warehousing data architecture (ODS, Data Warehouse, Data Mart).

Activities during this phase include:

· Staff and train data architecture team

· Establish data architecture control procedures

· Identify and standardize facts

· Identify and standardize dimensions

· Create conceptual data model(s)

· Validate conceptual model(s)

· Identify and standardize attributes

· Document entity and attribute metadata

· Resolve redundant source issues

· Reiterate data standardization

· Distribute data throughout architecture

· Create logical model(s)

· Finalize source to target data map

· Validate data architecture

· Perform data quality analysis

· Phase exit review

ETL architecture

The members of the ETL architecture team will work closely with the data architect to perform the data analysis. In addition to an active role in the data architecture, the ETL process has its own architecture requirements, including source and target requirements, which must be analyzed. These ETL requirements are often overlooked assuming that any architecture will handle them appropriately. This is a dangerous assumption that can be costly to correct late in the project. Adequate attention to these requirements early will help create an ETL architecture that is stable, dependable, and scalable.

Activities during this phase include:

· Staff and train ETL architecture team

· Determine source system requirements

· Determine target system requirements

· Define extract and load strategy

· Define and model ETL architecture

· Document ETL business rules

· Create ETL process list

· Define ETL process sequence

· Define audit/control process

· Define error logging process

· Phase exit review

Infrastructure architecture

The primary goal of the Infrastructure Architecture phase is to design an overall technical architecture based on business and data requirements that have been established during earlier phases. By this point, source and target systems should have been identified. During this phase, the team will determine infrastructure demands of the business intelligence and data requirements and will review existing technical standards so they can be applied where possible. 

At the end of this phase, the infrastructure architecture team will have developed a logical architecture model that incorporates requirements for networking, databases, application development, middleware software, client workstations, and  operating systems to create a sound technology strategy. The general design of the entire technology architecture should be illustrated in this model.

Because the infrastructure architecture impacts other areas of the project architecture, this phase should be initiated as early in the project as possible so the team can communicate decisions to other affected architecture teams in a timely manner. For this reason and because procurement can be time consuming, this phase may overlap with final activities in the Requirement Definition phase.   

Activities during this phase include:

· Staff and train infrastructure team

· Review/apply existing technical standards

· Determine networking requirements

· Determine application development requirements

· Determine middleware software requirements

· Determine client workstation requirements

· Determine operating system requirements

· Perform product evaluations

· Create logical infrastructure model

· Phase exit review

Design business intelligence

The primary function of this phase is to develop a design specification for the business intelligence component of the data warehouse, taking into consideration the various user groups and the tools that will be used for meta data and queries. 

Because a data warehouse typically supports users from varying functional areas with different skill levels and information requirements, one function of the design phase is to analyze and properly group these various information requirements. This will ensure that the number of business intelligence applications and scope of each application are clearly understood prior to building. 

The team will analyze current and future business intelligence requirements in anticipation that both data volumes and business intelligence applications expand over time with future iterations. 

Activities during this phase include:

· Design user interface(s) 

· Design user metadata interaction

· Design user ad hoc query interface

· Design deployment strategy

· Conduct design review

· Phase exit review

Design and build databases

This phase includes steps to design and ultimately build the databases in the data warehouse. It leads the team through efforts to consolidate logical data models, where possible, and develop physical data models that provide the technical detail needed to produce the data structures that will support the data warehouse. During this phase, the physical model is validated and database size and necessary disk space estimated. 

Creation of the physical databases is a critical path activity that must be completed prior to the full-fledged development of the ETL and business intelligence applications. Although a prototype database is often used to lessen the impact of this critical path activity, it is critical that a stable database be created. 

Activities during this phase include:

· Perform data consolidation

· Create physical model(s)

· Validate physical model(s)

· Estimate disk space

· Document database design

· Determine usage & tracking process

· Generate DDL

· Capacity planning

· Build databases

· Phase exit review

Design ETL

This ETL phase outlines the process of mapping all data elements from the source systems to the data warehouse tables. Typically this requires the transformation and merging of data from the source systems to the data warehouse. The ETL process is normally not a single process but a series of modular components that together meet all of the requirements. This modular approach increases the flexibility and re-use capabilities of the ETL solution. This is important due to the dynamic nature of the warehousing environment.

Activities during this phase include:

· Design data transport programs

· Design extract/transform programs

· Design load programs

· Design purge and archive programs

· Finalize data mapping diagram

· Design audit and controls scripts

· Design error logging procedures

· Design restart/recovery procedures

· Design job scheduling

· Create programming/script lists

· Determine disk space requirements

· Phase exit review

Infrastructure design and proof concepts

A data warehouse project requires a broad array of infrastructure technology. This technology normally spans numerous platforms crossing traditional boundaries within the existing infrastructure architecture. It also introduces new technology to the organization’s infrastructure that is unique to the needs of a warehousing environment. Creating an infrastructure of hardware and software that is scalable, stable, and meets business requirements is a complex task.

During this phase the final product selection and configuration decisions are made.  The procedures to finalize approval of funding and acquisition must be completed and monitored closely.  After receipt of the required technology components, they must be installed and configured to support the necessary environments (development, test, production, etc.).

Activities during this phase include:

1. Infrastructure design activities

· Evaluate infrastructure requirements

· Evaluate logical architecture model

· Perform final product selections

· Create physical infrastructure model

· Obtain funding approval

· Initiate acquisition process

2. Proof of concept activities (optional)

· Determine data requirements

· Choose business area/function

· Determine system requirements

· Plan and propose architecture proof of concept

· Conduct kickoff

· Implement and integrate technology

· Design and implement database

· Develop proof of concept ETL process

· Develop proof of concept business intelligence

· Conduct proof of concept review session

· Phase exit review

Deployment and testing preparation

Adequate planning for deployment and testing is essential to support the success of the project. Deployment problems or delays can significantly impact the user perception of the warehouse quality. The IT and business project managers should work closely to assure that these activities are given appropriate attention. For large warehousing projects, it is common to have dedicated individuals responsible for coordinating user acceptance testing and/or deployment.

Activities during this phase include:

· Develop a training and education program

· Develop training material

· Develop an end-user documentation strategy

· Develop end-user documentation

· Develop an end-user acceptance testing plan

· Create test scenarios

· Develop a deployment strategy

· Create a deployment plan

· Establish network management procedures

· Establish system administration procedures

· Establish database administration procedures

· Phase exit review

Build business intelligence 

This phase guides the team through building the business intelligence function, from prototyping through review. A prototype, completed in close cooperation with business team members, enables the team to verify that critical components of the business intelligence solution will be met. Following prototyping, the team moves on to construct and test the various components of the business intelligence solution. Finally, the review activities ensure the user community's needs are met and solve any data quality issues. The team addresses any problems and requires formal user approval before completion. 

The building of the business intelligence solutions follows a standard iterative application development flow. Each spiral iteration will shorten the development and review cycles as they become more specific. The exact tasks involved in these iterative cycles will vary based on the toolset(s) being used, but the basic approach can be applied to all projects.

Activities during this phase include:

1. Build business intelligence - Prototype

· Identify critical business intelligence features

· Prepare environment

· Build prototype database

· Obtain/create prototype data

· Create/review prototype

2. Build business intelligence - Develop

· Configure prototype setup

· Construct and test user interface

· Construct and test SQL and DB objects

· Construct and test custom functions

· Construct and test standard reports and queries

· Construct and test scheduling

· Construct and test report distribution

3. Build business intelligence – Review

· Conduct review sessions

· Conduct data quality assessment

· Obtain feedback

· Modify business intelligence application

· Obtain user signoff

· Phase exit review

Build ETL

An iterative approach, including prototype, build, and review, is also taken to build the ETL processes.  Although the specific tasks will vary depending on the toolset, there are some common activities that always apply.  During the prototype stage, the team should focus on implementing a simplified version of the application that supports the key technical challenges and the key shared architectural components of the ETL application.  These shared components include such things as access to specific types of data sources or platforms; error and error recycle and reporting components; audit or balance and controls components; and other types of shared objects. 

During the building stage, the team should focus on loading of data as soon as possible with iterative additions of transformation, error handling, and audit logic.  This approach provides the business intelligence team and end-user community with access and visibility to data early in the development cycle.  During the review stage, the team should validate the design and development to limit the issues that will be isolated during subsequent system testing.

1. Build ETL – Prototype

· Identify critical ETL functions

· Prepare environment

· Create prototype of ETL process

· Test and validate ETL architecture

2. Build ETL – Develop

· Construct and test transport programs

· Construct and test extract/transform programs

· Construct and test load programs

· Load data

· Construct and test audit and control scripts

· Construct and test error logging procedures

· Construct and test restart and recovery procedures

· Construct and test job scheduling

· Document ETL procedures

· Document job scheduling

3. Build ETL – Review

· Review job complexity

· Review job performance

· Validate jobs to design

· Perform balancing and control

· Obtain signoff

· Phase exit review

System test

System testing is the first opportunity to see how the system will actually behave as a whole. The purpose of testing is to ensure that the individual components behave properly when integrated as a complete solution. The system testing phase also supports the first serious attempts at performance evaluation and data quality review. Although much of this phase is technically focused, the business resources should be involved to review data quality and system functionality.

Activities during this phase include:

· Build test environment

· Generate the test scripts

· Perform integration test

· Perform performance and stress test

· Test ETL process exceptions

· Test ETL restart and recovery

· Test security

· Performance benchmark analysis

· Test backup and recovery procedures

· Log test discrepancies

· Resolve discrepancies

· Perform regression testing

· Phase exit review

User acceptance test

The user acceptance testing phase is a structured set of activities focused on obtaining formal approval to implement the warehouse in production. This phase will leverage the acceptance criteria established early in the project and apply a series of test cycles to prove that the system meets the criteria.

Activities during this phase include:

· Prepare environment

· Document scenarios

· Log test discrepancies

· Resolve discrepancies

· Perform regression testing

· Phase exit review

Train and deploy

Training and deployment issues often can be as complex as issues faced during development and are just as important to the success of the project. Adequate training will properly set user expectations and give the user necessary information to leverage the warehouse to its potential.

Activities during this phase include:

· Build production environment

· Establish business intelligence security access

· Migrate ETL processes to production

· Migrate business intelligence application(s) to production

· Conduct end-user training

· Certify data quality

· Perform initial data loads

· Establish operate, support, and use service level agreements

· Validate the capacity planning

· Certify the metadata

· Verify implementation readiness

· Turn over to operate, support and use staff

· Phase exit review

Operation, support, and use

Operation, support, and use is important for a data warehouse even after successful deployment. A successful warehouse will see its usage continue to expand. Added data, new users, and expanded features will increase support requirements. The more successful the warehouse is, the longer the list of requirements will be. Adequate support for these requests via the operation, support and use team is important to the long-term success of the warehouse.

Activities during this phase include:

· Implement user support

· Provide support to business users

· Enforce configuration management procedures

· Investigate data discrepancies

· Monitor and tune system

· Maintain/enhance metadata

· Evaluate and select the next iteration
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