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1. Executive Summary

This study presents an information delivery strategy for the Integrated Financial Management Program (IFMP).  Consistent with the ‘Best of Suite’ approach adopted by the program, SAP’s Business Information Warehouse (BW) forms the cornerstone of the recommended strategy.  The strategy recognizes that over the course of the IFMP a significant majority of IFMP-related data will eventually reside in R/3.  BW’s tight integration with R/3 and its inclusion in the mySAP.com license, make it the logical foundation on which to build.  The strategy also attempts to strike a balance between satisfying stakeholder requirements and minimizing the impact on the Core Financial Project, the first Module Project to be implemented.  

The first step taken by the study was a thorough analysis of BW functionality and the technical architecture that supports it.  BW was found to be robust and stable enough to serve as the basis of this recommendation.  A gap analysis was then conducted to determine how much of the stakeholder and reporting data requirements could be met by SAP BW without customization.  This initial analysis revealed that approximately 55% of the 133 Agency Minimum Standard Reports could be met in BW from a data content perspective.  Similarly, approximately 46% of the 39 Prior EIS Queries can be met in BW. With customization the coverage percentages would increase to 83% and 78% respectively.  The level of effort required to support this development effort has been built into the resource model and approach recommended in this study.

In order to minimize the impact of BW on the Core Financial Project, a limited and tightly managed scope is essential.  In the short-term, the recommendation is to focus on integrating BW into the Core Financial Pilot implementation at MSFC.  The recommended scope for the MSFC Pilot is to bring only MSFC R/3 data and MSFC Gelco (travel) data, if available, into BW.  The Agency Minimum Standard Reports, the Prior EIS Queries and the MSFC Project Office Extracts will then serve as the starting point for reporting requirements.  These requirements will be validated during the reporting functional design task of the Core Financial Project.  A reporting methodology is included in this study to assist in determining which reporting requirements should be met in BW.  

Beyond the MSFC Pilot, the mid-term recommendation is to focus on integrating BW into the additional implementation Waves of Core Financial as well as the additional Module Project rollouts.  Finally, the long-term recommendation is to leverage the BW knowledge gained by NASA during the short and mid-term experiences to decide whether or not to centralize non-IFMP data in BW.

The recommended architecture for the information delivery strategy is a centralized BW instance to support the centralized R/3 environment as well as select non-R/3 data (i.e. Gelco).  This centralized instance will grow in terms of data content as centers and Module Projects come online.  In this architecture, the centers retain a decentralized and flexible data warehousing and reporting tool environment.  This flexibility is especially important as legacy applications are replaced by R/3 and as the centralized BW instance grows over time.  Centralized queries will be supported by the IFMP and center-specific extracts will be provided to meet stakeholder requirements that are not fully met by those queries.

Recognizing that Brio plays a significant role throughout the Agency, this study recommends that a technical evaluation of Brio be conducted early in the implementation to determine whether Brio can access the central BW instance directly.  If the technical evaluation is successful, an additional evaluation will be made to determine whether a business case justifies adopting Brio as a centrally supported reporting tool.  Independent of the Brio evaluations, the centers will retain the ability to maintain local data warehousing and reporting environments, including Brio. 

The recommended approach to implementing BW is twofold and seeks to minimize the impact to the Core Financial Project.  First, adopt the BW-specific ASAP methodology from SAP.  Second, integrate the BW project plan into the Core Financial Project plan.  In addition, formal, periodic review sessions of the information delivery strategy need to be scheduled so that the strategy can remain current.  The review sessions should be held every six months and the purpose should be to learn from ongoing experiences and to plan for upcoming rollouts both within Core Financial and within other Module Projects.

Finally, the cost proposed is based on the hardware, software and resource requirements to support the proposed scope. The hardware proposed leverages the existing E10K purchases already being made. Approximately $600,000 in additional processors and $100,000 for DASD will be required to support the proposed architecture. Two potential project teams are proposed. The first covers a higher risk/lower cost option. The second covers a less risk/higher cost option. The project teams proposed range from 9.5 FTE's in option 1 to 17 FTE's in option 2 with a range in price from approximately $3.2 million in option 1 to $5.6 million in option 2. This puts the total cost of implementing BW in the short-term at between $3.9 million and $6.3 million. If current budget constraints within the Core Financial and Integration Projects do not allow for full funding, additional analysis will be required to determine the extent of effort that can be provided within the current budgets. 
2. Introduction

2.1. Purpose / Scope

The purpose of the study is to recommend an Information Delivery Architecture that is consistent with the goals of IFMP. Based on the ‘Best of Suite’ approach, SAP Business Information Warehouse (BW) is presumed to be the cornerstone of the architecture and this study will attempt to validate that presumption.  

In the process, a number of alternative data warehousing and reporting tools will be examined, a technical analysis of ‘Vanilla’ BW, the standard BW provided (without customization), will be conducted and the high-level reporting and security/role requirements will be gathered for the Core Financial Pilot Center.  ‘Vanilla’ BW will then be evaluated in terms of its ability to meet these requirements.  

Based on this evaluation, the study will conclude with a recommended implementation approach to meet the immediate requirements of the Core Financial Pilot Center and it’s rollout across NASA, and the longer-term requirements of IFMP Module Projects.  This recommendation will include a cost analysis, a recommended rollout strategy and an example workplan that shows how BW might be implemented within the context of the Core Financial Pilot Center implementation.

The study scope primarily focuses on ‘Vanilla’ BW and the degree to which it fits with the short-term IFMP requirements.  For this study, the short-term requirements are defined as:

· High-level reporting requirements for the Core Financial Pilot Center (MSFC), which include:
· Agency Minimum Standard Reporting (that are needed by MSFC)
· MSFC Project Office Extracts
· Top 40 Executive Information System (EIS) Queries (that are needed by MSFC)
·  Security/role requirements for the Core Financial Pilot Center (MSFC).

The study will address in less detail the short-term requirements of Resume Management, Travel Management and the long-term requirements of IFMP, for example, Budget Formulation, Human Resources, Position Description, Asset Management and Procurement Management.

The study will also examine, within the overall Information Delivery Architecture, the role of the Brio product suite, a query and reporting tool from Brio Technology that is used extensively throughout the Agency.

2.2. Integrated Financial Management Program (IFMP) Business Drivers

On May 22, 2000 the IFM Council met and approved five business drivers, the role of which are to:

· Provide direct link from NASA Strategic Plan, Enterprise Strategic Plans, and Center Implementation Plans to the enabling capabilities 

· Advance NASA from current paradigm to an environment utilizing best business practices (commercial and public)

· Enable integrated business processes that cross individual functions and transcend all ten Centers

· Ensure that the administrative system changes result in real benefits to the program/project managers, scientists, and engineers that deliver NASA’s products

· Justify an investment of hundreds of millions of dollars in new administrative systems

The five drivers and qualifying criteria, along with their weighting factors (in parentheses) are:

1. Provide timely, consistent and reliable information for management decisions (30%)

· Get the right information to the right people at the right level so they can make timely, informed decisions 

· Eliminate reconciliation--every level looks at consistent data

· Financial  and program decisions data are the same 

2. Improve NASA’s accountability and enable full cost management (20%)

· Provides the ability to understand cost drivers and relate cost to value

· Allows the Agency to manage programs using full cost management 

· Enhances ability to manage institutional capabilities

3. Achieve efficiencies and operate effectively (20%)

· Improve efficiency of business processes

· Products we produce or acquire are safe, less costly, more capable

4. Exchange  information with customers and stakeholders (15%)

· Achieve integrity of data and information

· Communicate cost effectiveness of NASA’s actions

· Free flow of  information internally and externally 

5. Attract and retain a world class workforce (15%)

· Provide tools to enable NASA to compete with commercial markets for a highly motivated workforce representing a broad range of skill levels

· Provide tools to our employees that minimize frustration and maximize their ability to perform value-added functions

· Enhance the ability of employees to work in cross functional teams

2.3. Information Delivery Strategy

2.3.1. Definition

An Information Delivery Strategy is a plan for meeting an organizations’ informational and reporting needs through the deployment of common, strategically positioned toolsets which support:

· the organizations’ strategic direction

· diverse and geographically distributed user groups (stakeholders)  

· the need for  timely, consistent information 

· evolving Business Intelligence, Analytical and E-Commerce applications

2.3.2. Benefits to NASA 
Even though all of NASA’s five Business Drivers are affected by the IDS, the primary benefits are centered around the first Business Driver :
	Business Driver
	IDS Benefits

	Provide timely, consistent, and reliable information for management decisions
	· The provisioning of the right information to the right people at the right time is one of the design foundations of Business Intelligence and a core component of the IDS.

· Provides a rich base of information for decision support and analytical queries.
· Provides a consistent, centralized view of data across the Agency.




2.4. Background

2.4.1. Data Management
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The Information Delivery Strategy will address the long-term plan for an integrated view of data from different IFM Modules. The Integration Project will develop a standard information delivery strategy and architecture that will be utilized for each module.  The strategy will be based on a phased approach to the development of program level data repository.  While many of these information needs will cross module boundaries the initial focus will be on standard tools and methods for providing access to the data that resides in the Core Financial Module.  The long-term goal of this information delivery strategy is to provide an integrated data warehouse across all IFM modules.  This data warehouse will evolve as each Module Project is implemented.



2.4.2. Current Data Warehouse and Reporting Tool Environment 

NASA’s present environment is made up of numerous distinct data marts(warehouses) and several reporting tools. All but one of these implementations is center specific utilizing a mixture of commercially available and custom developed solutions. The Agency Brio Pilot Project, ABPP, is the single agency wide implementation and is built on Informatica’s PowerMart and Brio Technology’s business intelligence tool suite.

While there is no Agency standard data warehouse, in 1997, during the previous IFM Project, Brio was selected as the Agency standard for the Executive Information System requirements. Subsequent to this, there has been a continuing advancement of Brio throughout the Agency. It is being used most extensively by Centers to improve access to data originating in legacy systems and loaded into relational database management systems, such as Oracle, Sybase, and SQL Server. 

Brio is used to provide access to financial, procurement, travel, logistics, human resources and related types of data, including data originating in distributed systems. Eight Centers now have local Brio implementations. With the exception of Langley Research Center, all Centers using Brio have created a financial data warehouse, using data from local legacy systems as the source.  At Goddard Space Flight Center (GSFC), over 225 Brio queries have been created to replace legacy queries, providing access to financial, procurement, human resources, logistics and budget formulation data.  At Glenn Research Center (GRC), over 1,800 Brio queries have been developed by support staff and end users to replace legacy queries.  NASA Headquarters (HQ) has just recently created a financial and procurement data warehouse containing data from the Center financial system (FAST) and the Acquisition Management System (AMS), an Agency-wide standard procurement system. Five Centers have included AMS data in the local Center data warehouse because of severely limited reporting capability from the legacy system.  DFRC and GSFC have downloaded data from the NASA Equipment Management System (NEMS) and the NASA Supply Management System (NSMS) to a Center data warehouse to improve reporting capability.  Other Centers are in the process of including logistics data in the data warehouse.  

Kennedy Space Center (KSC) and Stennis Space Center (SSC) have expressed a need to provide improved access to financial data and are currently considering local Brio implementations. The current Brio license count is 1,615, representing an investment of over one million dollars in licensing.

The Brio user community throughout the Agency includes senior level managers, mid level managers as well as working level positions from a variety of functional areas.  Brio is used to look at data from a summarized level, such as a monthly financial snapshot for a project, down to a detailed level, such as historical transactions for a job order number.  The types of users include resource and budget analysts, accountants and accounting technicians, financial managers, deputy CFOs, project managers and project support specialists, procurement managers and procurement technicians, T&A clerks and certifiers, personnel specialists and property managers.

In addition to Brio, many Centers have other local business intelligence/reporting standards. As an example, MSFC uses Brio for ABPP, but also uses Cognos Impromptu to access data from a center specific data warehouse. Numerous MSFC project offices also extract data as desired from this warehouse to load into their own project office applications.

2.4.3. IFMP Stakeholder Expectations: EIS Study

The first effort to document Agency-wide IFM reporting requirements for NASA stakeholders occurred in preparation for the Business Process Re-engineering Workshop I (BPR I), held in Buffalo, N.Y. in June of 1995.  Members of the Executive Information System (EIS) Team, consisting of representatives from each Center, were asked to interview potential users at their Center for the purpose of identifying reporting requirements. Approximately 250 people across the Agency were interviewed, from financial and instrument managers to Center Directors. The team was instructed to ask the interviewees two questions: what information are you using now to manage your project and what information would you like to have to manage your project?  During the BPR I workshop, the team consolidated the requirements collected from all Centers and broke the requirements down into three categories: information needed by senior management, middle management, and working level management.

During the winter of 1996, BPR II was held in Hagerstown, MD.  At this workshop, the EIS Team developed a number of scenarios that an IFM EIS capability should be able to answer.  Some of these scenarios were used for the evaluation of proposals by the source evaluation board.

After IFM Project contract award, BPR III was held in Virginia Beach, VA, in December 1997. During this workshop, the EIS Team formulated representative queries to identify the questions likely to be asked by an EIS user.  The team identified 104 representative queries.  This list was reduced to 40 high priority queries after combining duplicates and removing queries requiring information outside of the current scope of IFM, such as Human Resource queries.    

As a follow up to BPR III, EIS Team members interviewed representative EIS users to re-validate the requirements.  EIS Team members provided copies of existing reports from their Center that were currently used to satisfy each of the 40 queries. Small groups were formed to develop a standard format for each query, based on the sample reports provided by all ten Centers.  Spreadsheets were created to identify the standard format of each query, showing the data to be retrieved, the selection criteria, the sort options, data hierarchies, and the desired functionality in terms of going from summarized data to detailed data.  One spreadsheet was created for each of the 40 queries.  The spreadsheets were called "storyboards" and represented the query profile.  

These 40 queries and associated storyboards survived the cancellation of the IFM Project in March 2000. They have been used by as many as 7 Centers, most notably GRC and GSFC, for the development of local EIS reporting systems and by the ABPP.

During the study phase of the Information Delivery Strategy, these 40 queries were reviewed with several Agency lead personnel and study sponsors, and determined to be an accurate description of the initial EIS reporting requirements for IFMP. The Top 40 EIS Queries are identified in Attachment D.
2.4.4. 
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2.5. Approach to Developing an Information Delivery Strategy for IFMP

The approach used in developing this Information Delivery Strategy for IFMP is built upon the foundation of IFMP strategies, plans and best of suite software acquisition decisions already made. In this regard the SAP product suite, including mySAP.com Business Information Warehouse, are key building blocks of the overall strategy. 

The Information Delivery Strategy will address the long-term plan for an integrated view of data from different IFMP Module Projects. The Integration Project will develop a standard information delivery strategy and architecture that will be utilized for each Module Project.  The strategy will be based on a phased approach to incorporating new Module Project data into the existing data warehouse.  The initial short-term focus will be on standard tools and methods for providing access to the data that resides in the Core Financial Module.  The long-term goal of this information delivery strategy is to provide an integrated data warehouse across all IFMP modules.  This data warehouse will evolve as each new Module Project is implemented, and as the Module Project is rolled out to individual Centers.

In addition, the strategy will address the Center specific needs during the each Module Project rollout. The data mart/warehouse and Executive Information System reporting currently in use at each Center represent these requirements.

With respect to the first principals and key success factors: 

1. Obtain active executive support: The project will be managed by the Integration Project under the sponsorship of the Deputy Project Manager and Project Manager, addressing the need for active executive support.  

2. Build coalitions with stakeholders: Stakeholder interests are represented by NASA personnel involved in the EIS study and ABPP project, and, by key personnel on the Core Financial Module Project and IPT Development Team involved in business process re-engineering and determination of reporting and interface requirements.
3. Have realistic business objectives: The business objectives and implementation strategies are being derived with respect to the aforementioned NASA strategies and plans. The implementation plan is expected to dovetail with the Module Project implementation plan and rollout. The practicality of the objectives of the IDS will be tested through active participation and open discussion with the stakeholders, and review of industry best practices. 
4. Go fast: The implementation strategy is by necessity a fast-path plan, as a successful parallel implementation with Core Financial must commence immediately and parallel the requirements gathering through design, build and implementation phases of the pilot center project.  

Following the NASA directives, the implementation will, as much as possible, utilize pre-delivered content of the SAP Business Information Warehouse. Upfront analysis will determine if gaps exist in pre-delivered content and gap resolutions will be evaluated.
5. Obtain and Develop expert skills: In development of the IDS,  a strong team, made up of representatives from NASA, the Core Financial Contractor, the Integration Project contractor and SAP consultants, has been put together with skills and experience encompassing the SAP R/3 technical, development and functional areas, mySAP.com BW, NASA legacy environments, and infrastructure support. This team has researched BW and the Business Information marketplace through vendor publications, recognized industry sources (Gartner, Bill Inmon) and best practices interviews with several companies who have implemented a BI solution.     

6. Plan for multi-tiered testing of the proposed system modules (prototype, system, stress): BW implementation and support will follow the same change management and testing policies as the NASA SAP R/3 environment. Further, as the implementation parallels the Core Financial Module Project, similar prototype, system, stress test cycles will be undertaken. 

7. Have an explicit change management strategy to guide necessary business and management process changes: The approach to implementing the IDS recognizes the need to integrate with the Module Project team, including the Change Management Team which is part of the Core Financial implementation and is an expected component of the other Module Projects.  
8. Re-engineer processes at least 3 times: Through the use of adaptable tools and the evolutionary implementation strategy, reporting processes will change over the IFMP Module Projects implementation and as NASA personnel gain experiences in the new systems and information reporting opportunities. 

9. Effective 2-way communication between the program and each of its projects: The implementation of the IDS, and the enterprise wide Data Warehouse upon which it is based, will be new functionality that will touch virtually all aspects of the Core Financial and other Module Projects. As such, it will be critically important for the IDS team to work closely with the Module Project process, change management and integration teams, and Center personnel supporting existing management reporting needs.

3. SAP Business Information Warehouse 

3.1. Overview

3.1.1. What is SAP Business Warehouse?

SAP Business Warehouse is an enterprise-wide hub that enables data analysis from SAP R/3 and other business applications, including external data sources such as databases and the Internet.  SAP BW offers tight integration with SAP R/3 and is a core element with mySAP.com.  SAP Business Warehouse is integrated with other mySAP.com solutions, such as SAP Supply Chain Management or SCM, Strategic Enterprise Management or SEM, and Customer Relationship Management or CRM.  SAP Business Warehouse is the latest generation of business intelligence solutions.  SAP BW is not only a data warehouse, but also forms a data integration hub for SAP New Dimension Products.  From data extraction to data management and analysis, SAP BW provides a set of decision-support and reporting capabilities that function as a single packaged software solution.  SAP BW software enables users to build an open and dynamic data warehouse needed to share information across the New Dimension products under the mySAP.com framework.  

3.1.2. SAP’s Business Warehouse Strategy  

SAP Business Warehouse is the latest generation of business intelligence solutions provided by SAP.  BW has become a cornerstone of SAP’s BI (Business Intelligence) and mySAP.com strategy. It is a mandatory part of the mySAP.com architecture for SAP Customers who want to use any of the New Dimension Products. This new direction and initiative, which sees the evolution of SAP R/3 to SAP R/3 Enterprise, as well as all new dimension products of mySAP.com (APO, CRM, B2B, and others). 

Gartner states that by 2005 15% of SAP customers will define a strategic vision for a data warehouse architecture and base their implementation on SAP’s BW while 70% of SAP’s R/3-install base will implement BW to meet their operationally focused decision-support needs (0.8 probability).   Based on Gartner’s assessment to maximize the benefits of the information systems it is strategically beneficial for new installation customer, such as NASA to align their strategic vision with SAP’s strategic direction

In the long term the BW will become the platform for all reporting, with as it happens, dynamic updates from R/3 to BW and the expectation, which Gartner confirms, that future investments in SAP Reporting will be focused in BW, not R/3.

From a customer implementation perspective, BW is an end-to-end solution that builds on the SAP R/3 pre-deliver business model, authorization concept and integrates with SAP’s document and data archiving functionality. Benefiting the customer by:

· Minimizing the need for business modeling and customization

· Utilizing existing skills in Basis Administration and Security 

· Ready to use functionality for rapid deployment

· Same /similar GUI for the end user.

3.1.3. Business Content

SAP delivers pre-configured and extendible intelligence called Business Content to assist with information deployment, data presentation, data analysis, data warehouse management, and data extraction and transformation.  The goal of business content is to make relevant information available to selected user roles in an enterprise and to decrease implementation time and cost. Business Content is both general and industry-specific.  Business Content is a vast resource of business knowledge available from all R/3 applications, mySAP.com components (such as mySAP SCM, SEM, and CRM), Industry Solutions (such as Automotive, Pharmaceutical, Aerospace, Public Sector, and Oil and Gas) and non-SAP applications.

3.1.4. Product Evolution

In 1997, SAP launched an initiative to extend the reporting and analysis capabilities in the R/3 OLTP environment.  This initiative was a direct result of SAP’s customers expressing a strong desire for a robust, stand-alone data warehousing environment.  This initiative, once called the Reporting Server, became the largest development project in the history of SAP after the R/3 development. In that same year, SAP selected five companies to pilot SAP BW. In 1998, SAP launched a program called the ECP program (Early Customer Program) with six customers to gather requirements and to do a proof of concept at customer sites.  In September 1998 SAP Business Warehouse release 1.2A was made available to the public.
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FIGURE 1. The SAP BW Evolution
Following release 1.2A, SAP introduced releases 2.0A in the September 1999, then release 2.0B in December 1999, and release 2.1C in the summer of 2000. Each successive release has included added functionality and business content. The major functional enhancements are shown in the above chart, while the predefined business content has grown more than 10 fold, from 1,000+ items in release 1.2A to 10,000+ items in release 2.1C.

Business Information Warehouse release 3.0, which is planned for first customer ship in late 2001, will include:

· New ETT (Extract Transformation and Transport) tool to enhance the inclusion of non-SAP data in BW 

· Import interface for XML based data

· Data base link to import relational data from other sources

· “Open Hub” interface for exporting data to other systems such as external Data Warehouses 

The strategic significance of this product to SAP is evidenced by SAP’s investment in evolving the product to date and, in SAP’s recent $400 million acquisition of Top-Tier and reorganization of the Business Intelligence unit and Workplace unit into a new SAP subsidiary, SAP Portals. SAP Portals has created alliances with many business partners to enhance the inter-operability of its product with other data warehouses and reporting systems, and to enable web based information and distribution. Included in these alliances are Brio, Cognos, Business Objects, and more than 11 ISPs (Internet Service Providers), including Yahoo. 

On April 30, 2001, SAP Portals signed a worldwide reseller agreement with Ascential to market their DataStage product as a data integration platform for mySAP.com Business Intelligence customers. Providing customers with a scalable service to extract data from systems such as Oracle, Siebel, etc, and XML, Web Servers, all databases and mainframe sources. 

3.2. Application Components, Release 2.1C

SAP BW includes relational Online Analytic Processing (OLAP), automated data extraction and staging tools, a pre-configured data repository, a user friendly front-end (BEx or Business Explorer), and an Administrator Workbench. SAP BW has three layers:

· Business Explorer: As the top layer in the BW architecture, the Business Explorer serves as the reporting environment (presentation and analysis) for end users.  This is a Microsoft Excel front-end.

· Business Information Warehouse Server: The SAP BW server, as the middle layer, has two primary roles:

· Data Warehouse management and administration: These tasks are handled and maintained by the production data extractor (a set of programs for the extraction of data from R/3 System applications such as logistics, and controlling), the staging engine, and the Administrator Workbench.

· Data storage and representation:  These tasks are handled by the InfoCubes in conjunction with the data manager, Meta-data repository, and the Operational Data Store (ODS).

· Source Systems: The source system, as the bottom layer, serves as the data source for raw business data.  The source system is typically the SAP R/3 system.  SAP BW supports various data sources:

· R/3 systems as of Release 3.1H (with Business Content) and R/3 systems prior to release 3.1H ( SAP BW regards them as external systems).

· Non-SAP systems or external systems.

· MySAP.com components (such as CRM, SEM, APO, B2B, or R/3 components) or another SAP BW system.


[image: image4.wmf]mySAP

BW

—

Architecture


FIGURE 2. mySAP BW Architecture
3.2.1. Persistent Staging Area (PSA)

The PSA is the input store for requested transaction data, master data attributes, and texts from various source systems within SAP BW.  The requested data is stored unchanged from the source system. 

3.2.2. Operational Data Store (ODS)

The ODS stores consolidated and cleansed transaction data on a document level in transparent, flat database tables.  The data from the ODS object can be updated with a delta update into InfoCubes and/or other ODS objects in the same system or across systems.  Data in an ODS object can be analyzed with the BEx Analyzer or InfoSet query. Data can be loaded into the ODS and then into InfoCubes directly from the ODS; data can be loaded in parallel into both the ODS and InfoCubes; or data can be loaded directly into InfoCubes without populating the ODS.  Prior to release 2.0B, the ODS had limited functionality.  It had no drill-down capability and no capability to modify data prior to storage in the ODS.  With release 2.0B, the ODS functionality has been expanded to allow both drill-down and data modifications prior to storage as well as additional functionality.

3.2.3. InfoCubes

An InfoCube is a set of relational tables arranged according to the star schema: one large fact table at the center and several surrounding dimension tables. The fact table is used to store all key figures at the lowest level of granularity, while the dimension tables store the characteristics used for reporting and analyzing these key figures. Dimensions are considered to be mutually independent - only the fact table links the dimensions to the key figures. An example for the analysis of profitability by customer and product is shown below.

The effectiveness of the star schema and its derivatives has been proven in many data warehouse projects. It is a structure that supports efficient use of storage space and of CPU cycles, minimizing query response time.
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FIGURE 3. InfoCube Example
In addition to this basic star schema, Business Information Warehouse allows master data and descriptive text to be stored in separate tables and shared between InfoCubes. Business information Warehouse’s master data structures are adapted from OLTP master data, and can also be extended to include other data. However, they contain only those attributes needed for presentation or as navigation criteria within reports.

3.2.4. OLAP Processor

The OLAP (online analytical processing) processor is the analytical engine of SAP BW.  This processor uses a relational database for analyzing and presenting various types of data such as summarized OLTP data and market and syndicated data.  The OLAP processor allows many different types of analyses, such as drilldown. In addition, it offers additional business functionality such as currency translation. The BW OLAP is a redesigned version of the SAP R/3 drill-down reporting environment.  It has a richer set of analysis and display functions and it is integrated with the Business Explorer. The BW OLAP processor plays an integral role in analyzing the incoming queries. The OLAP processor decides whether to process data from a query cube (an in-memory, multidimensional data view of an InfoCube based on a query definition), an InfoCube or an aggregate cube (a pre-summarized subset of an InfoCube for specific query selection criteria) to meet the reporting needs.

3.2.5. Administrator Workbench

The Administrator Workbench is the tool for controlling, monitoring and maintaining all of the processes connected with data staging and processing in the Business Information Warehouse. 

3.2.6. Business Explorer / BEx Analyzer

The BEx Analyzer is a Microsoft Excel–based interactive environment where analyses and queries are defined by selecting characteristics and key figures.  The selected data can be analyzed by navigating through multidimensional data.  Presentation in Microsoft Excel also allows users to take a report view and manipulate it as a document.  Furthermore, calculations, notes, charts and graphics can be added.  Different reports can be combined in a workbook and reports can be distributed using e-mail.

3.2.7. Business Explorer / BEx Browser

Is a graphical interface for organizing reports of SAP BW.  All activities can be organized in the respective roles and functions.

3.2.8. Business Explorer / BEx Web

Uses web reporting to publish queries that have been defined in BEx analyzer on the intranet or internet. You can insert and present queries on any HTML page and you can embed predefined navigation buttons or graphics to display the data.

3.2.9. Source Systems

All systems that provide the SAP Business Information Warehouse with data are described as source systems. These can be:

1. SAP source systems from Release 3.0D.

2. SAP Business Information Warehouse systems.

3. Flat files where Metadata is maintained manually and transferred into BW via a file interface.

4. External systems where data and Metadata are transferred using staging BAPIs. 

3.3. Business Content – Detail

Business Content consists of pre-configured business role and task based information models. Based on consistent metadata, these information models include:

1. InfoObject: Is a basic entity defined in SAP BW.  Business evaluation objects (such as customers or sales revenues) are known as InfoObjects in SAP BW.  An InfoObject is divided into characteristics, key figures, units, and time characteristics.  InfoObjects are used in InfoCubes, ODS objects, and InfoSources.  More than 1,000 InfoObjects are predefined in SAP BW release 1.2b, more than 2000 in release 2.0A, 3000 in 2.1C and between 4000 – 5500 in release 3.0.

2. Data Extractors: This protocol in SAP BW is utilized to fetch and extract master data, text, hierarchies, and transaction data from the R/3 Source System.  Customers can enhance the BW existing extractors or write their own using the SAP BW data extraction protocol.

3. InfoSource: Is a summarized quantity of information or a collection of InfoObjects that logically belongs together from a business point of view and can be transported from the source system (R/3 or external system) into SAP BW.  An InfoSource can contain transaction data (stored in InfoCubes and ODS Objects) and master data (attributes, texts, and hierarchies stored in separate tables).  InfoSources describe all information available for a business transaction or type of business (for example, cost center accounting). SAP BW release 1.2B provides more than 90 InfoSources, release 2.0A provides 110, release 2.1C provides 200, release 3.0 promises to provide more than 250 – 300 InfoSources.

4. InfoCubes: The central objects upon which reports and analyses in BW are based are called InfoCubes. An InfoCube describes (from a reporting point of view) a self-contained dataset, for example, of a business-orientated area. 

SAP BW release 1.2B provides 45 prebuilt InfoCubes, release 2.0A more than 100, release 2.1C has close to 200 prebuilt InfoCubes, and release 3.0 promises between 250 – 350 prebuilt InfoCubes.

5. Query: Is a data subset of a specific InfoCube and a data evaluation based on the selection of characteristics and key figures.  Queries can be configured according to the way you want to view and navigate through data.  Users define queries to analyze the data from an InfoCube. These queries are designed to capture most common business analysis scenarios.  More than 180 queries across 45 InfoCubes are available in SAP BW release 1.2B, more than 450 in release 2.0B,  between 500 and 600 in release 2.1C, and release 3.0A promises even more.

6. Workbook: is a collection of Microsoft Excel spreadsheets with embedded queries to provide a solution set.  Workbooks also are multifunctional reports in Microsoft Excel that integrate data output, graphical displays, and multifunctional queries, all within Microsoft Excel.  More than 180 workbooks are available in BW 1.2B and more than 500 in SAP BW 2.0A.  Release 2.1C has more than 650 workbooks.

7. Key Performance Indicators (KPIs): Are the result of a query or are subsets of a specific measure permanently stored in an InfoCube.  More than 1,000 KPI’s are available in SAP BW release 1.2B and more than 2000 in BW 2.0

8. Roles: These are collections of specific authorization objects that users need in order to do their jobs. Roles are specific to individual groups of internal and external users and they match their specific tasks and information or service needs.

Roles are assigned to users.  A user can have multiple roles and more the one user can have the same role.  The users then access the data and reports in BW depending on the roles they have been assigned.  The roles can be created using either an InfoCube based or Query Name based approach.

InfoCube based roles allow or disallow access to an InfoCube. A role can also apply to an InfoArea, which is a collection of InfoCubes.  If more precision is required, a role can apply to a Sub-InfoCube, which is a subset of an InfoCube known as a dataset.

Query Name based roles allow or disallow access to queries based on the name of the query.  This is used for reporting users only, not for users that need to create new queries.  This allows the creation of specific queries for specific roles.  The disadvantage of this method is that there is not necessarily a relationship between the query name and the underlying data it is accessing.  New queries are a potential security risk.

Example of role: The role "Purchasing Manager" covers the responsibility for orders in the framework of providing basic material, goods and business methods. The task area of the Purchasing Manager entails optimizing the relationship between price and value. Included in the task area of the Purchasing Manager are managing the order process, determining purchasing policies, and procurement market research (process tasks). The Purchasing Manager also plays the role of a superior, that is, he/she supervises the efficiency of the order process, controls the cost center data and is responsible for personnel administration in his/her area (administrative activity functions). 

3.4. Technical Architecture

3.4.1. Recommended system landscape

A typical system landscape consists of a development, consolidation and production system both on the R/3 and on the BW side. For each R/3 OLTP system there should be a BW system. Furthermore it is possible to access the R/3 systems and BW systems via an ITS server (The connection R/3 – ITS is not drawn in the picture below). There is only one ITS server, but multiple virtual instances are running on the ITS server. Each instance has to be assigned to one R/3 or BW system. There are no transport routes among the virtual ITS instances. If one ITS service is defined for the development system, it has to be checked in into the corresponding R/3 or BW system. This service will be transported to the next R/3 or BW system and from there it will be checked out into the corresponding ITS instance.
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FIGURE 4. R/3 and BW Landscape
3.5. Performance/Sizing

3.5.1. Performance

DB functionality, BW coding, and the system’s implementation influence the performance of a BW System. Improvements in DB, tools and Basis technology will constantly be incorporated in BW coding to achieve a better performance. Code will also be optimized based on experiences being made with customer installations

Here, the focus shall be on those issues, which have to be dealt with during an implementation or later in production and that can be adapted for a better performance.

3.5.1.1. Influencing factors

The most crucial factors which influence the performance of the data loading and the querying process are listed below. Paying attention to these golden rules will help you to avoid unnecessary performance problems. Of course there are further factors which influence the performance, they are described in the other chapters.

· Data loading

· Aggregates when loading deltas 

· Buffering of number ranges 

· InfoCube design 

· Load master data before transaction data 

· Parallel upload 

· Package size 

· Secondary indexes for fact table dropped? 

· Use of ODS 

· Querying

· Aggregates 

· Avoid huge query results 

· DB - Statistics 

· Free characteristics used in query definition? 

· Hierarchies 

· InfoCube design 

· Navigational Attributes 

· Secondary indexes existing and analyzed? 

· Time-dependant master data

3.5.2. Sizing

A system is balanced if the desired system behavior is in economical limits. Necessary resources for achieving a particular throughput and response times depend on several factors such as DB version, OS version, number of users, amount of online/background operations, load profile. 

The recommendations given in this chapter about how to estimate the hardware requirements of BW Systems are assumptions made based on empirical data gathered in existing installations. The values always refer to a minimum configuration and should be increased in cases of doubt.

3.5.2.1. OLTP System

When connecting a BW system to an R/3 OLTP system it has no net impact on the sizing of the R/3 system due to the trade-off between data extraction and reduced reporting activity in the OLTP system.

3.5.2.2. BW System

Categories of sizes have been developed for the hardware sizing for a BW System. They correspond to T-shirt sizes.

	BW Category

(T-Shirt size)
	Configuration
	Hardware
	No. of con​current users

	XS
	DB + App-server on one box
	>= 1 GB of RAM, >=2CPUs,

DB 30 – 50GB
	1 – 10

	S
	DB + App-server on one Box
	>= 1.5 GB of RAM, 2 – 4 CPUs

DB 50 – 100GB
	10 – 20

	M
	DB -, App-server on separate boxes
	>= 1.75 GB of RAM, 2 – 4 CPUs,

same for app.-server

DB 100 – 200 GB
	20 – 50

	L
	One DB-server, multiple App-servers
	>=2 GB of RAM, DB-server >=6 CPUs,

App-server >=2CPUs, >= 2 GB of RAM

DB 200 – 1000 GB
	50 – 100

	XL
	One DB-server, multiple App-servers
	4 GB of RAM, DB-server >=8 CPUs, 

App-server >=2CPUs, >= 2 GB of RAM

>1000 GB
	> 100


3.5.2.3. Main Memory Considerations

The number of users working in the system form the basis for calculating the main memory requirements of the database and application server. Different definitions of “user” are available:

· Concurrent users

· Logged-on users

· Active users

· Named users.

Anyhow the “user” has a significant influence on the hardware requirements.

The recommendations below refer to concurrent users. A concurrent user is one who is working constantly with the BW System and is a user who is competing for resources. 8 medium users or 4 high users are valued as one concurrent user. The user categories are defined as follows:

· Low user: accesses the BW System from time to time, is typically a user seeking information occasionally

· Medium user: accesses the BW System regularly and continuously, is typically a user seeking information using predefined reports

· High user: works intensively with the BW System, the power user who runs ad hoc queries.

Main memory is the most influential hardware factor where an increase will lead to better performance. Application OLAP servers need more memory than the database server.

3.5.2.4. Front-end PC Requirements

The following assumptions for main memory apply:

· Approximately 100 lines per report

· SAPGUI 4.5A and BW front-end software installed

· Data traffic is 3-5 times higher than standard SAPGUI 4.5A

Under these conditions, a good rule of thumb for front-end PC requirements is a minimum of:

64 MB when running Microsoft Windows NT Workstation

48 MB when running Microsoft Windows 95

The front-end response time is heavily influenced by the processor’s speed. A BW front-end PC should be a minimum of a Pentium 133 MHz with a graphics card with at least 2 MB memory. A faster configuration should be used for better response time.

3.5.2.5. Disk Space Requirements

Disk space requirements depend heavily on the design of InfoCubes and data distribution.

Database Server

The Business Information Warehouse software including the development workbench requires approximately 5 gigabytes of disk space. The required disk space for data depends on:

· Number of InfoCubes

· Number of key figures and dimensions per InfoCube

· Volume of data loaded

· Number of aggregates

· Amount of master data

· Load files

· The number and size of ODS tables

· Indexes

Estimating an InfoCube

For the size of an InfoCube we must consider the fact table and dimension tables. However, the size of the fact table is the most important, since in most cases it will be 80-90% of the storage requirement.

If there is a requirement for providing data in the ODS for a longer period than it takes just to update the InfoCubes, the ODS tables will consume about 50% of the disk space.

Simplified estimation of disk space

A simplified estimation of disk space for the fact table can be obtained by using the following formula:


(n + 3) x 4 bytes + (22 bytes x m)


n 
= number of dimensions


m 
= number of key figures

Network traffic

Transfer Rates from R/3 OLTP to BW

When connecting an R/3 OLTP system to a BW System, a minimum transfer rate of 10 megabits per second is recommended if weekly updates into BW are planned. When dealing with several transfers per day, it is recommended that the transfer rate should me more than 10 megabits per second. However, the appropriate transfer rate depends on volume and frequency of loading processes.

Line Capacity Considerations

The presentation server response time is depending on the network capacity. A BW presentation server produces significantly more network traffic than an R/3 GUI.

The connection of the presentation front-end to the application server can be established using a local area network (LAN) or a wide area network (WAN). All the different network types such as Ethernet, token ring, FDDI and ATM can be used.

We do not recommend using dial-up lines with a capacity less than 14,400 bits per second. Experience demonstrates that working with the theoretical maximum leads to network traffic spikes and long response times because the calculation averages cover only a few users and do not reflect actual user behavior.

The connection of the database server to the application server should be established by using a local area network. Ethernet or FDDI are recommended as network types.

3.6. Security/Authorizations

An authorization is the empowerment to carry out a certain activity in the Business Information Warehouse. Each authorization refers to an authorization object and defines one or more values for each field that is contained in the authorization object. Individual authorizations are summarized into authorization profiles by system administration. You can copy the roles delivered by SAP and adjust them when you want. The system administrator creates these authorizations and enters them into individual users’ master records in the form of profiles.

The authorizations in the Business Information Warehouse are based on the standard SAP authorization concept. The SAP Standard contains a large number of roles.  These roles in the standard delivery correspond to the working environment of certain users. They must be adjusted as required for the customer’s business needs.

With authorization checks, any functions or objects in the system can be protected. With an authorization check, when you perform a certain action, the system compares the values for the individual fields of an authorization object that are assigned to the user, with the values that are provided for the execution of an action in the program. A user is only authorized to carry out an action if the authorization check has been successful for every field in an authorization object. In this way, complex checks of the user authorization can be carried out.  The authorization check is run when you open a query as well as every time you take a navigation step.

Authorizations are created and maintained in the role maintenance. All maintenance tasks can be executed centrally by a single "superuser". Alternatively, you can distribute these tasks among more than one user to ensure greater system security.

BW authorization objects have the fields: InfoArea, InfoCube, component type, component name and activity. A component type may be an entire query, structure, calculated key figure or restricted key figure.

Valid activities are create, change, display, delete, execute and save.

Only those characteristics that have previously been indicated as authorization-relevant in the InfoObject maintenance can be assigned to an authorization object as fields.

Whether you are allowed to work with a query or not is controlled by different authorizations.

4. IDS Recommendation

4.1. Basis of Recommendation

4.1.1. Best Practices – Lessons Learned

In searching for best practices and lessons learned for data warehousing in support of SAP R/3 implementations, the team identified organizations that use BW and those that chose to use a competing product. The team identified some companies that are using a different reporting tool with BW to supplement BEx.  One of the organizations implemented both SAP R/3 and BW simultaneously. The companies interviewed are identified below.

	Company
	Description
	Data Warehouse

	Albemarle
	Chemical company producing ibuprofen, flame retardants and biocides
	Actaworks

	Centecor
	Pharmaceutical company
	Actaworks with eCaches

	Coca Cola
	Food Industry company
	SAP BW

	Equilon
	A joint venture between Texaco and Shell
	SAP BW 

	Hewlett Packard
	Technology company
	SAP BW 2.0B

	IBM Global Services
	Technology company
	Actaworks with eCaches

	Siemens
	Developer and marketer of medical imaging devices
	SAP BW 2.1C


Each of these companies was asked a number of questions about their data warehouse implementations. The best practices and lessons learned identified below were derived from the feedback received from these companies.

· Discourage R/3 transactional
The purpose behind building a data warehouse environment is to offload the performance hit of running many reports on the OLTP systems.  Therefore, the data warehouse should be used to the greatest extent possible before moving back to the OLTP system to run a report.  Real-time, or up to the minute, reports and regulatory reports are the most likely candidates to be run directly in the OLTP environment.  Many of the companies have eliminated all but minimal reporting from R/3 because of performance and to eliminate the need for writing ABAP.

· In Sync with SAP’s Strategic Vision

BW is a cornerstone of SAP’s mySAP.com New Dimension Products. SAP’s Business Intelligence initiatives for E-Commerce, Customer Relationship Management (CRM), Strategic Enterprise Management (SEM), and Advance Planning and Optimization (APO) utilize BW as their DW and reporting solution.

· Build a strong team that includes R/3, Functional, and Technical Experience

Any R/3 data warehouse implementation must have at least one team member who is knowledgeable of the R/3 implementation in the company.  R/3 can be customized and modified to fit any business needs and, thus, can become a moving target for the data warehouse team.  Having one of the R/3 team members involved will improve the communication between the groups and improve the understanding of the transactional data.  Likewise, having a team member with intimate knowledge of the functional side is also imperative.  This person will bring to the team the knowledge of how to use the data once it’s been captured.   Finally, having the right technical experience for the products being used is necessary for making sure the implementation matches the requirements and is well built for good performance and easy maintenance. In parallel implementation efforts it is critical to have open communication between the reporting, functional and technical teams.
· Strong Executive Commitment

Executive commitment directed these projects to implement BW and R/3 with minimal customization SAP BW.  This decision helped the organization two ways: This introduced efficient re-engineered business process in the organization and also helped the implementation schedule.  
· Performance of 3rd party tools against BW InfoCubes is poor

3RD party reporting tools access BW through an ODBO interface (Object Linking and Embedding DB for OLAP).  The performance of each of these tools is highly dependant on the quality of the tools adherence to the ODBO standard.

· Phased implementation with small manageable scopes

Phased implementation allows companies to incorporate BW into existing SAP environment with minimal risk and impact to end users.
· Keep detail data in the ODS, rather then InfoCubes

Adding detail data to the InfoCubes tends to degrade the performance of queries against the cube.  Therefore, keeping as much detail data in the ODS as possible should keep the performance of querying aggregate and summary data up to par.

· Minimize Customization by utilizing pre-delivered Business Content to the fullest
BW comes with pre-built Business Content for accessing the R/3 system.  Always start with the Business Content and try to make it work as much as possible.  The performance of the standard, unmodified Business Content is good.  Performance problems have been experienced with custom developed InfoCubes and extractors.

· BW Security
Keep it simple and maintain minimal levels of security.

· Conduct a proof-of-concept 
A proof-of-concept was very helpful in determining the overall strategy and was suggested by three of the companies.  It helped determine how accurate and how quickly software products can extract data from R/3 and populate a non-BW data warehouse or custom BW InfoCube.  For the proof-of-concept, identify the source data to be extracted from R/3, the data structure for the warehouse, and sample output.  
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4.1.2. Gap-Analysis – BW to Requirements

Two types of analysis was conducted:

1. BW content coverage of reporting and transaction tables in R/3 as it pertains to the scope of the NASA implementation.  The gaps identified here are not NASA specific and are general gaps in BW Business Content.

2. BW content coverage of NASA’s reporting requirements (specifically, ‘Agency Minimum Standard Reports’ and ‘EIS queries’).  The gaps are NASA specific and the degree of BW customization necessary is dependent on the degree to which R/3 processes need to be customized.

Note: Henceforth, any references made to ‘customization’ will pertain to any code enhancements (not modifications) necessary to extract or process information necessary to meet NASA’s informational requirements.  Creating custom BW objects such as InfoObjects, InfoCubes, InfoSources, BEx queries and/or workbooks are considered configuration (and not ‘customization’) because these objects can be developed without the need for any ABAP code.

BW Content Gaps Compared to Standard R/3

The scope of the analysis was limited in the following ways:

1. Only summary and transaction tables used for reporting were evaluated.   Master data, hierarchies and text tables were not in scope.

2. Only the R/3 modules that pertained to the Core Financial project were evaluated.

Only the DataSources and InfoSources business content were checked against R/3 tables for coverage (BW queries and R/3 reports were not compared).   

	Table
	Table Name
	BW DataSource
	BW DataSource Name
	Deltas?

	GLT0
	General Ledger Totals
	0FI_GL_1
	General Ledger: Transaction Figures 
	No

	BKPF
	Accounting Document Header
	None Available
	
	

	BSEG
	Accounting Document Segment (Line Item)
	None Available
	
	

	BPGE
	Budget Totals for Controlling Object
	0PU_IS_PS_1
	Budget in Funds Management (IS-PS)
	No

	BPJA
	Budget Annual Totals for Controlling Object
	0PU_IS_PS_1
	Budget in Funds Management (IS-PS)
	No

	BPPE


	Budget Period Totals for Controlling Object
	0PU_IS_PS_1
	Budget in Funds Management (IS-PS)
	No

	FMIFIIT
	FI Line Item Table in Funds Management
	0PU_IS_PS_2

(?)
	FI Line Item in Funds Management (IS-PS)
	Yes

	FMIOI
	Funds Management Commitment Documents
	0PU_IS_PS_1
	Commitment Line Item in Funds Management (IS-PS)
	Yes

	FMIA
	Actual Line Item Table
	0PU_IS_PS_33
	CO Line Item in Funds Management (IS-PS)
	Yes

	FMIT
	Records from the Totals Table
	0PU_IS_PS_2
	Commitments and Actuals in Funds Management (IS-PS)
	

	KBLK
	Earmarked Funds – Document Header
	None Available
	
	

	FCABK
	FI-CA: Financial Budget Usage Document Header
	None Available
	
	

	FCABP
	FI-CA: Financial Budget Usage Document Line Items
	None Available
	
	

	KBLP
	Earmarked Funds – Document Line Items
	None Available
	
	

	EBAN
	Purchase Requisition
	None Available
	
	

	EBKN
	Purchase Requisition Account Assignment
	None Available
	
	

	EKKO
	Purchase Order – Document Header
	2LIS_02_HDR
	Purchasing Data (Document Header Level) 
	Yes

	EKPO
	Purchase Order – Document Details
	2LIS_02_ITM
	Purchasing Data (Document Item Level) 
	Yes

	EKKN
	Purchase Order Account Assignment 
	None Available
	
	

	EKET
	Scheduling Agreement Schedule Lines
	2LIS_02_SCL
	Purchasing Data (Document Schedule Line Level)
	Yes

	BSIK/

BSAK
	Accounts Payable – Open and Closed Items
	0FI_AP_3
	Accounts Payable: Line Items 
	Yes

	BSIS/

BSAS
	Open and Closed Items
	None Available
	
	

	FMRC07/FMSD07
	Result List: FM-FI Bank/Clearing Account Comparison
	None Available
	
	

	FMCFSIO
	FI-FM: Selected Open Commitment Documents
	None Available
	
	

	FMCFSIF
	FI-FM: Selected Open Documents from FI Update
	None Available
	
	

	FMCFAA/

FMCFAB


	TR-FM: Commitments/Budget Carried Forward
	None Available
	
	


The most important gaps are in the general ledger transaction tables (BKPF, BSEG and BSIS), and the purchase requisition tables (EBAN and EKBN).   Currently, SAP development is working on a financial line-item extractor to be delivered with BW 3.0.   According to speculation, this extractor will be backwards compatible to BW 2.1C with an advance correction.

The purchasing line-item extractor handles the following ‘events’:

	Event
	Description

	MA
	Purchase Order

	MB
	Goods Receipt

	MC
	Invoice Receipt

	MD
	Scheduling Agreement

	ME
	Contracts

	MF
	Request for Quotation


Notice that the purchase requisition is not included. This may prove to be a gap and require an extractor enhancement.

The other identified tables are less popular from a reporting perspective and will probably not be needed.   During the technical design phase for reporting these tables will need to be revisited to confirm this assumption.

The CO (Controlling) extractors are comprehensive.  Preliminary analysis did not reveal any gaps.   When evaluating the CO extractors it is important to note that the delta line-item extractors only exist for actual data.   Planning data is usually summarized data and hence, these extractors are not delta extractions but full loads.  

BW Content Coverage of NASA’s Reporting Requirements

A cursory analysis of all agency-wide Minimum Standard Reports and EIS queries was performed to identify gaps with standard-delivered BW business content from a data coverage perspective. During the technical design phase for reporting the reports and queries will be researched in greater detail to confirm cursory analysis.
BW Business Content is weak in delivering cross application data.   For example, there is no merging of accounts payable and purchasing data in business content although this is popular cross-application information for analysis (such as comparing goods receipts, invoice receipts and payments).   Most of the standard-delivered information models are application-specific.   As a result, the gap analysis focused on identifying whether or not a minimum standard report or EIS query crossed applications.  If a report or query fell within an application, and there was a delta line-item extractor for that application, it was assumed no enhancement was needed.  If a report or query crossed applications, it was assumed a new NASA-defined extractor would need to be coded or an existing extractor extended.

As a result, reports and queries currently identified as not needing ABAP enhancements may actually require them after further investigation.   A detailed analysis of each query was not possible at the time of this study since the process model had not been finalized.   Until the R/3 processes have been completely designed and mapped to requirements, a comprehensive gap analysis cannot be performed.  Consequently, our gap analysis was constrained by the lack of information on what the R/3 process model will look like.

Statistics were generated based on our high-level findings.  Most likely, the degree of enhancement will increase, as more gaps are uncovered within each application.

Each report or query was matched with a BW Data Source representing a specific R/3 application (such as Purchasing).   The focus was on extractors and Data Sources and not on BW Queries and InfoCubes.   Based on customer surveys of business content, the most valuable business content delivered in SAP BW is the extractors.  Most customers create their own queries and InfoCubes using this business content as templates only.

Not surprisingly, the largest gap between BW business content and NASA’s reporting requirements is COCD (Commitments, Obligations, Cost and Disbursements) analysis.

COCD analysis is cross application.  The two applications it covers are purchasing (for commitments, obligations and cost) and accounts payable (for the disbursements).   Further complicating the matter, purchase requisition data is not covered by the purchasing extractor (as previously mentioned).   CO Commitment Management can analyze ‘commitments’ (or commitments plus obligations) versus ‘actuals’ (or costs).  The CO module is not designed to split ‘commitments’ into commitments and obligations (although this should be technically possible via a technical field).   The more important gap is that the CO Commitment Management module cannot report on disbursement information.

As a result, if disbursements cannot be dropped from the COCD analysis, ABAP enhancements will be invariably needed.  Because this analysis cuts across several applications (purchasing, funds management, etcetera), COCD enhancements may have to be repeated for each application.

The rest of the gaps identified are contingent upon interface designs (such as civil service labor, workforce, HHS, and travel) that have not been finalized to date.

One of the gaps identified by the R/3 implementation is ITD (inception-to-date) reporting.   This type of calculation is standard functionality in BW and would not be a gap if performed in BW.   Amounts and quantities can be stored as ‘non-cumulative key figures’ which is a measure that keeps a running total of amounts and quantities.   This ‘key figure’ or measure was originally designed to track inventory balances or snapshots at any point in time but can be used for ITD measures.

What follows is a detailed analysis of the agency-wide minimum standard reports and EIS queries.

The key points to note for the agency-wide minimum standard reports are as follows:

· 82.71% (or 110 out of 133) reports had BW potential based on the report category ('Management' or in some cases 'Operational')

· 33.64% (or 37 out of the 110) were identified as BW reports that would require enhancement.

· When evaluating the frequency of the BW reports, the percentage dropped from 82.71% to 13.64% (most reports are 'on demand' which we assumed was synonymous with 'real-time').

· The degree of enhancement necessary dropped as well with the decrease of BW reporting candidates from 33.64% to 20%.

The BW versus R/3 decision tree was applied to minimum standard reports to identify BW candidates (see the section entitled ‘Proposed Criteria and Methodology for R/3 vs. BW’ below for details).  The biggest decision making criteria for R/3 versus BW was the timeliness of the report data (see difference between ‘BW Potential’ and ‘BW Potential (Revised)’ below). 
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‘BW Potential’ reports were those reports that had been categorized as either a management or operational report (versus transactional or regulatory).  ‘BW Potential (Revised)’ reports were those management or operational reports that were not identified as ‘on demand’.
FIGURE 5. BW Potential Reports
The key point to the graph is that most reports are ‘on demand’ and hence, should be done in R/3 (leaving BW with only a handful of minimum standard reports).   However, there is a caveat: ‘on demand’ is not the same thing as ‘real-time’.  As per the decision tree, the deciding criteria for determining if a report should go to R/3 is if it is up-to-the-hour information.  ‘On demand’ connotes information availability and can imply data that is a week old (which can be addressed by BW). This determination will be made during functional analysis of reporting.
	Data for the graphs
	R/3
	BW Standard
	BW Custom
	Total

	BW Potential
	23
	73
	37
	133

	BW Potential (Adjusted for Real-time, up to the minute Reporting)
	118
	12
	3
	133

	Overall Statistics
	

	Number of Reports
	133

	BW Potential
	110

	BW Coverage Percentage
	82.71%

	BW Standard Extractors
	73

	BW Standard Percentage
	54.89%

	BW Custom Extractors
	37

	BW Custom Percentage
	27.82%

	BW Potential (Adjusted for Real-time Reporting)
	15

	BW Coverage Percentage (Adjusted for Real-time Reporting)
	11.28%

	BW Standard Extractors (Adjusted for Real-time Reporting)
	12

	BW Standard Percentage (Adjusted for Real-time Reporting)
	9.02%

	BW Custom Extractors (Adjusted for Real-time Reporting)
	3

	BW Custom Percentage (Adjusted for Real-time Reporting)
	2.26%


A similar analysis was conducted for EIS queries. 

The scope of the analysis was focused on whether or not data was in R/3.   An EIS requirement was satisfied even if only partial information was available as long as it was useful.  As a result, many of the queries were not “all or nothing”, especially in the area of Purchasing.

Notice that over a third of the anticipated BW enhancements centers on travel and labor (i.e. interfaces to the R/3 system).

In other words, the difference between ‘Enhanced Data Sources’ and ‘Enhanced Data Sources excluding Travel and Labor’ is that the former contains all the anticipated enhanced extractors while the latter does not include any enhancements pertaining to travel and labor.   This comparison was made because the travel and labor interfaces have not yet been clearly defined.  As a result, whether or not the information needed for these EIS queries will be in R/3 has not been decided.  These queries can fall out of scope or not require any enhancements (especially if the flat-file format provided is BW-friendly).    Note: travel is in scope provided that the processes have been standardized in Gelco in time to be incorporated into the BW project.

FIGURE 6. EIS Queries Customization
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	Data for the Graphs
	Standard
	Custom
	Total

	Number of Custom BW Data Sources
	18
	13
	31

	Number of Custom BW Data Sources excluding Travel and Labor
	18
	8
	26

	Statistics
	

	Number of EIS Queries
	39

	Number of EIS Queries Out of Scope
	8

	Number of EIS Queries in BW
	31

	Number of Custom BW Data Sources
	13

	Customization Percentage
	33%

	Number of Custom BW Data Sources adjusted for Travel and Labor
	5

	Adjusted Customization Percentage
	21%


The gap analysis also revealed that many of the EIS queries in Purchasing could only be partially met without details from either AMS or PMS.   The details are at a contract level.  Because, this information would be considered master data (and not transactional data) it should be uncomplicated to bring this data into BW via a flat-file and consequently deliver full coverage of the Purchasing EIS queries that are in BW scope.

Much of the enhancements identified in BW are directly attributable to code extensions in R/3.  For example, the extensions for cost (COCD analysis), inception-to-date, and 533 will impact enhancement efforts in BW.   The exception is EIS queries that require purchase requisition information.  As mentioned earlier, this is a gap in standard business content.  Only two EIS queries are affected.

In conclusion, BW enhancements cannot be avoided.   Nevertheless, business content is still useful.   Within specific applications such as purchasing and accounts payable there seems to be business content coverage.  Where there are gaps, business content can still be leveraged, enhanced and copied to accelerate enhancement work.     

4.1.3. Minimum Threshold Analysis – BW to Third-party Applications

One of the first steps in this study's analysis of BW was to perform a minimum threshold analysis.  This analysis sought to compare BW to several leading, third-party applications in the ETL (Extraction/Transformation/Load) and Reporting tool markets, with specific emphasis placed on those products that have a strong foothold in the NASA landscape..  The goal of this analysis was not to perform an exhaustive package selection, rather it was to determine whether BW was so weak in any one area that it could not be considered further. 

This evaluation was based solely on previous study results from the Core Financial contractor (Accenture), Ovum Research and recognized industry sources, user experiences and best practices discussions with companies who have implemented a data warehouse or business intelligence system along side an SAP OLTP system.

Results of the evaluation indicate that while early versions of the BW were quite deficient, to the point of not being a true competitors in the Data Warehouse market, the substantive advances made in subsequent releases have place the SAP BW as a full fledged Data Warehouse and more. Most analysts now consider BW as the end-to-end Business Intelligence solution of choice for a SAP installation where R/3 provides the majority of data for the data warehouse.

Regarding the reporting tool evaluation, BEX provides a basic, more line management and operational detail focused reporting solution which includes integration with the SAP R/3 OLTP system. It does not service the graphical presentation needs that more senior management often has as well as other OLAP reporting products. As many of these products, including Brio can interface with BW and defined BEX queries they may be considered companion products, or, as one vendor has stated that, “they are not competing products as they address differing needs and user groups”.  

4.1.4. Alternative Evaluation

The four centralized data warehouse implementation alternatives were considered.

4.1.4.1. No DW or BW 

This alternative assumes that there will be no centrally supported Data Warehouse, all reporting development will be done in R/3. 

While the IPO will incur no direct costs for Data Warehouse and EIS reporting initiatives, the Centers are expected to continue with their individual, Center specific reporting initiatives. This will result in in-direct costs of ABAP data extracts to support the local data warehouses.

4.1.4.2.  ‘Vanilla’ BW

 A BW business content gap analysis for NASA’s reporting requirements was conducted that was focused on the data extractors.   Almost half of the requirements could not be completely met by the standard extractors.   Coupled with the consideration that most customers only use pre-delivered queries and InfoCubes as templates, the assumption is being made that a ‘Vanilla’ BW implementation will not save any significant reporting development that will need to be done in R/3.  This alternative is similar to the first option from the perspective that most of the reports will still need to be executed in the R/3.

While the IPO will incur direct costs for Data Warehouse, the Centers are expected to continue with their individual, Center specific reporting initiatives. In addition, there will costs incurred by the IPO for ABAP data extracts to support the local data warehouses.

4.1.4.3. Custom BW 

This alternative is a full-blown implementation of BW.   All reporting requirements will be evaluated and incorporated into the BW design as per the decision tree set forth in the IDS.  The IPO will incur a substantial workload and cost up front, in the short and mid-term of IFMP.

 Note: There is a spectrum of options between the extremes of option 2 and option 3 that can be evaluated as an intermediate solution.

4.1.4.4. Other DW 

This alternative evaluates the advantages of not using BW in place of another data warehouse solution.   The assumption here is that several vendor tools (such as Informatica and Brio) would be used to create the data warehouse from SAP data. 

As there is no DW standard in NASA, this option is expected to commence with a DW and reporting tools evaluation to select the Best of Breed products to be used for the centrally supported DW.  Given the Core Financial project schedule, it is unlikely a product selection, development and implementation could be done until after Core Financial has been implemented.

4.1.4.5. Evaluation Matrix 

	Criteria
	Option 1.

No BW or DW
	Option

2.

‘Vanilla’ BW
	Option

3.

Custom BW
	Option 4.

Other DW

	System performance
	(
	(
	(
	(

	Stakeholder satisfaction
	(
	(
	(
	(

	Report development cost
	(
	(
	(
	(

	Speed of report development
	(
	(
	(
	(

	Report maintenance
	(
	(
	(
	(

	Meets reporting requirements
	(
	(
	(
	(

	Additional infrastructure costs
	(
	(
	(
	(

	Momentum towards standardization
	(
	(
	(
	(

	Throw-away R/3 Development
	(
	(
	(
	(

	Scope containment
	(
	(
	(
	(

	Need for specialized skills
	(
	(
	(
	(

	Total short-term costs
	(
	(
	(
	(

	Total long-term costs
	(
	(
	(
	(

	New Dimension Products readiness
	(
	(
	(
	(

	Vendor stability
	(
	(
	(
	(

	Integration with R/3
	(
	(
	(
	(

	Upgrade and release issues
	(
	(
	(
	(

	Integration w/ 3rd party tools
	(
	(
	(
	(

	Integration with non-SAP data
	(
	(
	(
	(

	Confidence in BW as a DW solution
	(
	(
	(
	(

	Business content rework
	(
	(
	(
	(

	Score
	-8
	0
	9
	3


Key:

( ( Pro (+1)

( ( Neutral (0)

( ( Con (-1)

FIGURE 7. Option Evaluation Scores
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Detailed explanation of the criteria:

1. Good system performance:

‘No DW or BW’ option

· All reporting done in R/3 will contend for the same system resources as transactional updates.  As a result, this almost always creates performance issues, especially as the size of the system grows.  The only way to combat this is either to get more hardware or spend more time and resources tuning.

· The performance problems will be exacerbated due to all reporting taking place in R/3 and each center extracting their specific data to support the local data warehouses. 

 ‘Vanilla BW’

· If ‘Vanilla BW’ does not meet requirements, most reporting will need to be done in R/3 and hence no significant performance savings will be realized.

· Again, the performance problems will be exacerbated due to each center extracting their specific data to support the local data warehouses.

‘Custom BW’

· A customized BW will drive reporting traffic to the system and alleviate R/3.

‘Other DW’

· Similarly, a custom DW will drive reporting traffic to the system and alleviate R/3.

2. Increased stakeholder satisfaction

‘No DW or BW’ option

· EIS queries will be very difficult to address with R/3 reporting.  Either the EIS module in R/3 needs to be implemented (in place of BW) or these stakeholders’ reporting requirements must fall out scope.  This move would clearly upset the stakeholders.

 ‘Vanilla BW’ option

· Assuming BW business content only partially meets the EIS requirements, stakeholders will not be satisfied unless there is enough information for the query to be useful.

· BW business content uses SAP and not NASA business semantics that might cause stakeholder confusion when using standard-delivered content.

‘Custom BW’ option

· This option strives to meet all stakeholders’ requirements as feasible.

‘Other DW’ option

· This option would also strive to meet all stakeholders’ requirements.

3. Cheaper report development

‘No DW or BW’ option

· R/3 report development requires knowledge of Drilldown reporting, Report Writer, InfoSet query and ABAP which usually requires consulting until after going productive.

‘Vanilla BW’ option

· Some reporting maybe able to done in BW while others will still have to be done in R/3.

‘Custom BW’ option

· Developing BW queries require minimal training once the information model has been put into place.

‘Custom DW’ option

· Developing queries require minimal training once the information model has been put into place.

4. Quicker report development

‘No DW or BW’ option

· If code is required for a report, lead-time is usually needed and the time to implement is longer.

‘Vanilla BW’ option

· Depends if the report is developed in BW or R/3.

‘Custom BW’ option

· Developing BW queries is relatively quick.

‘Custom DW’ option

· Developing 3rd party queries is relatively quick.

5. Reduced report maintenance

‘No DW or BW’ option

· If code is required for a report, this creates ongoing maintenance issues since developers are the only ones who can change a report.

‘Vanilla BW’ option

· Power users can change reports if in BW.  Otherwise, same issue as the first option.

‘Custom BW’ option

· Power users can maintain reports in BW.  

‘Custom DW’ option

· Power users can change reports.  

6. Meets reporting requirements

‘No DW or BW’ option

· This is a customized solution and hence is most likely to meet requirements.

‘Vanilla BW’ option

· Not a customized solution and hence is least likely to meet requirements.

‘Custom BW’ option

· This is a customized solution and hence is most likely to meet requirements.

‘Custom DW’ option

· This is a customized solution and hence is most likely to meet requirements.  

7. Low additional infrastructure costs

‘No DW or BW’ option

· This option eliminates the need for an additional server and all the associated overhead of a new system.

‘Vanilla BW’ option

· This option requires an additional server and all the associated overhead of a new system.

‘Custom BW’ option

· This option requires an additional server and all the associated overhead of a new system.

‘Custom DW’ option

· This option requires an additional server and all the associated overhead of a new system.

8. Momentum towards standardization

‘No DW or BW’ option

· R/3 is not a good solution for loading non-SAP data for information and hence, not a move towards centralization from a reporting perspective.

‘Vanilla BW’ option

· Again, a step in the right direction.  SAP data is centralized here.  Can grow to absorb non-SAP systems.

‘Custom BW’ option

· SAP data is centralized.  Can grow to absorb and integrate non-SAP data.

‘Custom DW’ option

· Both SAP and non-SAP data can be integrated.

9. Reduced “throw-away” R/3 ABAPs

‘No DW or BW’ option

· If aggregated and historical information is needed for a report that is not already delivered out of the standard-delivered reporting tables, then a custom reporting table will need to be build in R/3 which will be ‘throw-away’ development if a data warehouse solution was to be implemented.

· Any ABAP report could potentially be converted into an extractor for a future data warehouse solution.  All other ABAPs that accessed the same information would be redundant and become obsolete.

‘Vanilla BW’ option

· This option is assumed to be similar to the ‘No BW’ option especially if BW business content cannot be effectively used.

‘Custom BW’ option


· ABAP development would be focused on extraction, transformation and loading rather than reporting.  These ABAPs would only become obsolete if BW business content replaced them.

‘Other DW’ option

· Development would be done with a third-party tool.  Minimal or no R/3 coding would needed.

10. Limited scope

‘No DW or BW’ option

· This reduces the scope of reporting.  It is assumed that the EIS queries will not addressed or addressed on a limited scale if reporting is done in R/3.

‘Vanilla BW’ option

· Similarly, if reporting is not meet by ‘Vanilla’ BW or R/3 then the requirement will not be addressed.

‘Custom BW’ option

· As requirements grow, so can the scope of reporting under this option if not tightly controlled.

‘Custom DW’ option

· As requirements grow, so can the scope of reporting under this option if not tightly controlled.

11. Less need for specialized skills

‘No DW or BW’ option

· Skills for report development are specialized but are already available on the R/3 implementation team.  In addition, ERP skills have been around longer than BW and DW skills and should be more available.

‘Vanilla BW’ option

· Installing BW and activating business content only requires training and not specialist skills.

‘Custom BW’ option

· Deep knowledge of BW, DW principles and R/3 extraction techniques are necessary for this option.

‘Custom DW’ option

· Specialist knowledge in differing applications (ex, Brio or Informatica) is needed for a ‘best-of-suite’ approach.

12. Low total short-term costs

‘No DW or BW’ option

· No additional investment is needed in Infrastructure and new technology design.

‘Vanilla BW’ option

· Additional investment is needed in Infrastructure but not new technology design.

‘Custom BW’ option

· Additional investment is needed in Infrastructure and new technology design.

‘Custom DW’ option

· Additional investment is needed in Infrastructure and new technology design.

13. Low total long-term costs

‘No DW or BW’ option

· Ongoing report maintenance and development will be costlier.  In addition, performance tuning will require more attention and resources.

‘Vanilla BW’ option

· Depending on business content, ongoing report maintenance, development and performance in R/3 may not be significantly alleviated.  

‘Custom BW’ option

· Ongoing report maintenance and development will less costly.  In addition, performance tuning will require less attention and resources.

‘Custom DW’ option

· Ongoing report maintenance and development will less costly.  In addition, performance tuning will require less attention and resources.

14. Ready for New Dimension Products

‘No DW or BW’ option

· BW is a prerequisite for all the New Dimension Products.  As a result, this option precludes the use of New Dimension Products.

‘Vanilla BW’ option

· This option is New Dimension Products ready.

‘Custom BW’ option

· This option is New Dimension Products ready.

‘Custom DW’ option

· BW is a prerequisite for all the New Dimension Products.  As a result, this option precludes the use of New Dimension Products.

15. Vendor stability

‘No DW or BW’ option

· SAP has been around the last 30 years, is a proven solutions provider and has deep enough pockets to weather a bad economic climate.

‘Vanilla BW’ option

· Same point as above.

‘Custom BW’ option

· Same point as above.

‘Custom DW’ option

· Depending on the vendor, the current economic climate may call into question their ability to deliver or keep up the pace of innovation.

16. Tight integration with R/3

‘No DW or BW’ option

· R/3 reporting is tightly integrated with itself.

‘Vanilla BW’ option

· BW reporting is tightly integrated with R/3.  Currently there is drilldown reporting.  In the future, there will be retractors, for ‘closed-loop’ analytical scenarios.

‘Custom BW’ option

· Same point as above.

‘Custom DW’ option

· Drill-downs and retractions back into R/3 will be difficult for third-party vendors to emulate. 

17. Less upgrade and release issues

‘No DW or BW’ option

· When R/3 is upgraded, it is the only system and application that needs to be tested and considered.

‘Vanilla BW’ option

· When R/3 is upgraded, it is an additional system and application that needs to be tested and considered.  However, because there is not customization, the likelihood of any rework needed in BW is slim.  In addition, if any new business content is introduced it can automatically be accepted and changed in the system.  SAP also conducts its own integration testing with each significant upgrade.

‘Custom BW’ option

· When R/3 is upgraded, it is an additional system and application that needs to be tested and considered.  However, because there is customization, if any new business content is introduced rework maybe needed.  SAP also conducts its own integration testing with each significant upgrade.

‘Custom DW’ option

· When R/3 is upgraded, it is an additional system and several applications need to be tested and considered.  Rigorous integration testing across vendor applications with each upgrade would rest solely on NASA.

18. Proven integration w/ 3rd party tools

‘No DW or BW’ option

· R/3 technology has historically been proprietary.  The fairly recent growth in BAPIs (business application programming interfaces) has opened R/3 but has yet to establish a proven track record.

‘Vanilla BW’ option

· BW was designed to be open to 3rd party tools but customer testimonials have indicated that in earlier releases of BW there were technical issues with integrating 3rd party applications.

‘Custom BW’ option

· Same point as above.

‘Custom DW’ option

· 3rd party DW applications have a proven track record of working well with each other.

19. Easy integration with non-SAP data

‘No DW or BW’ option

· The ease of loading non-SAP data into R/3 depends on the application but typically requires custom code. 

‘Vanilla BW’ option

· With a few exceptions, there is generally no business content for non-SAP data.

‘Custom BW’ option

· Non-SAP data needs to be pre-processed and validated before loading into BW.  As a result of this weakness in the product, SAP has partnered with Ascential software to leverage the ETL vendor’s capabilities in this area.

‘Custom DW’ option

· This is a strength that ETL (extraction, transformation and loading) vendors have over BW.

20. Confidence in BW as a DW solution

‘Vanilla BW’ option

· If ‘vanilla’ BW fails to meet stakeholders’ requirements, it may undermine the confidence in BW as a solution capable of meeting the group’s information needs.

‘Custom BW’ option

· This option strives to meet all stakeholders’ requirements as is practical in BW.  As a result, the full capabilities of BW can be fairly evaluated.

21. Reduced business content rework

‘Vanilla BW’ option

· No rework is necessary because no customization is assumed in this option.

‘Custom BW’ option

· Each new release of BW incorporates new business content.  If missing business content was custom-built in earlier releases, then this work becomes obsolete when the business content is delivered in future releases.

Parallel Vs Phased Implementation

In addition to the above alternatives evaluation, parallel and phased implementation alternatives were considered.

The parallel option would see the implementation parallel the Core Financial and follow-on Module Project implementation schedule. In this option, considerations for IDS / data warehouse would parallel the Module Project implementation commencing with report design and carrying on through build, test, and implementations phases of the Module Projects. 

	Criteria
	Parallel
	Phased

	Strategically designed reporting solution for the enterprise; maximize benefits derived from BW implementation. 
	(
	(

	Data model design, requirements understood earlier on
	(
	(

	Short-term infrastructure and implementation cost  
	(
	(

	Overall, IFMP costs
	(
	(

	Re-deployment, impact on Core Financial Roll-out (throw away work and additional Change Management, training, etc)
	(
	(

	Scope impact on Core Financial Pilot Center
	(
	(

	Defined transactional reporting needs going into BW implementation
	(
	(

	Report development cost, timeliness 
	(
	(

	System Performance 
	(
	(

	Stakeholder analytical reporting requirements
	(
	(

	Score
	4
	1


4.2. Scope of Recommendation

4.2.1. Recommended Scope

One of the critical elements of a successful BW implementation is a tightly defined scope.  The scope presented in this recommendation is driven by the goal of satisfying the greatest number of stakeholder requirements as quickly as possible while minimizing the risk to the Core Financial Project.

The recommended scope broadens over the duration of IFMP.  The number of applications, the amount of data and the number of users that fall within the scope of BW will increase as sites and Module Projects come online.  For example, within the Core Financial Project, the amount of BW data and the number of BW users will increase as Waves 1, 2 and 3 are implemented.  Outside of Core Financial, a similar increase in BW scope will occur as other applications are brought within the R/3 environment.  For example, labor applications presumably will be replaced by R/3 during the HR Module Project.  The BW scope will increase at that time to include the new data, applications and users.

There are a few key underlying assumptions to the recommended scope.  First, there will be a centralized instance of BW.  This approach is consistent with the single instance of R/3 and furthers the goal of agency-wide data integrity.  Centers will continue to maintain local data warehousing and reporting tool environments as necessary during the transition from legacy applications to R/3 applications.  The centers will also be provided with data extracts from either the centralized BW or R/3 instance to support the local environments when reports from either BW or R/3 are insufficient to meet the stakeholder requirements.

Second, data centralization in the BW instance will follow the IFMP schedule.  There are three main sources of data relevant to this assumption:

· IFMP legacy applications that will be replaced by R/3 (financials, labor, procurement, etc.)

· IFMP legacy applications that will not be replaced by R/3 (travel, resume, etc.)

· Non-IFMP legacy applications

In the first case, data from IFMP legacy applications that will be replaced by R/3 (labor, etc.) will not be brought into BW until the application is replaced with R/3 and the data is generated from within R/3.  For example, center-specific labor data, other than that being transferred by interface to support the Core Financial Project, will not be loaded in BW until the center-specific labor application is replaced by R/3 during the Human Resources Module Project.

In the second case, data from IFMP legacy applications that will not by replaced by R/3 (travel, resume, etc.) may be centralized in BW if a business case supports it, but not before the IFMP application (Gelco, Resumix, etc.) replaces the legacy application.  For example, centralizing Resumix data is probably not supported by a business case.  Travel data on the other hand is probably justified.  Nevertheless, each center’s travel data, other than that being transferred by interface to support the Core Financial Project, will be centralized in BW only after the center has replaced its legacy travel system with Gelco.

Finally, as part of a long-term Information Delivery Strategy, data from non-IFMP, center-wide, legacy applications could be centralized in BW.  Centralization of this data would require a compelling business case and at this time is a low priority.

The recommendation that data centralization in the BW instance follow the IFMP schedule is consistent with the IFMP roll-out strategy and will minimize the impact to the Core Financial Project as well as the other Module Projects in at least two ways.  First, the development effort required to centralize the data will be leveled over  time since the Module Projects will be phased (beginning with the Core Financial Pilot at MSFC).  This avoids a major front-loading of resources.  Second, it limits the amount of ‘throw away’ work and improves the quality of the information model by allowing the process model to stabilize first.  In other words, it allows information modeling based on a relatively stable process model rather than trying to hit a moving target consisting of disparate legacy applications.

With this information as background, the recommended scope can be broken down into three phases:  short-term, mid-term and long-term.

4.2.1.1.  Short-term Scope
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For purposes of this study, the short-term is defined as the Core Financial Pilot at MSFC.  The reporting requirements that will be included in the short-term scope are a subset (those required by MSFC) of the Agency Minimum Standard Reports, the MSFC Project Office Extracts and the Prior EIS Queries.  A decision tree has been presented in this study to assist in determining when to use BW or R/3 to address a reporting requirement.  Certain factors such as the currency of the data lead logically to one tool or the other.  Thus, only those reports that meet the BW decision criteria will be included in the initial short-term scope.  Furthermore, only a subset of the EIS Queries will be included in the short-term scope.  Only those queries that can be met by MSFC Core Financial R/3 Data or by MSFC Gelco travel data will be in scope.  This means that Headquarters, enterprise and lead center views of queries will not be available in BW until the underlying application for each center has been replaced by R/3. 
FIGURE 8. Short Term Architecture
The short-term, centrally supported reporting environment will consist of BEx and possibly Brio.  An evaluation of the feasibility of Brio accessing the central BW instance will be conducted early in the BW implementation.  A cost/benefit analysis will weigh the costs, if any, in terms of performance, incremental hardware, software and personnel against the potential benefits of increased user acceptance, ease of use, etc.  Regardless of the outcome of the evaluation, Brio will continue to play a significant role in the local, center data warehousing and reporting environments. The above figure, along with the next two figures, depict a possible implementation architecture where center Brio web clients can access BW querycube information via a central Brio Enterprise Server. The BW Instance incorporates the ETL component,  BW reporting tools (BEx, Infoset Query) and administration components. 
The users included in the short-term scope are those users who will need access to the reports and queries that are included in the short-term scope.  Since the applications and data that are in scope are MSFC R/3 Core Financial and MSFC Gelco Travel, the users will primarily be MSFC users.

4.2.1.2.  Mid-term Scope

The mid-term scope consists of two parts.  First, there are the additional waves of the Core Financial Project.  Second, there are other Module Projects scheduled to start within the next twelve months.

FIGURE 9. Mid Term Architecture
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With respect to the additional waves of the Core Financial Project the R/3 application scope remains the same, however, the number of users and the scope of data increases.  For example, as a center comes online with Core Financial, that center’s core financial data will then be available in BW to all BW users across the agency.  Also, the BW user base will increase by the BW users at that center.

As additional Module Projects of IFMP come online the R/3 application scope will grow (Budget Formulation, Human Resources, etc.), but several non-SAP, center-wide applications will come online as well (Gelco, Resumix, etc.).  As these SAP and non-SAP applications are rolled out from center to center the data contained in BW will grow and the number of BW users will increase.  The data from all non-SAP, center-wide applications will not necessarily be centralized in BW.  A compelling business case should exist in order to justify the centralization.  The business case should evaluate the number of users that would benefit from the centralization versus the cost of development.

4.2.1.3. Long-term Scope

There will clearly be some overlap between the mid-term and long-term.  That is, some of the Module Projects will not go live for several years.  In that sense they are part of the long-term.  However, for purposes of this study, long-term is defined as specifically non-IFMP, center-wide legacy applications.  These are applications that will not be replaced during IFMP either by SAP or non-SAP applications.  The data from these applications potentially could be centralized in the BW instance, however, at this time this should be considered low priority.  There will be a great deal of BW knowledge gained by NASA over the next several years.  NASA should leverage this expertise at that time to determine how far to carry the [image: image20.png]e
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information delivery strategy and to what extent non-IFMP data should be centralized in BW
FIGURE 10. Long Term Architecture
4.2.2. Proposed Criteria and Methodology for R/3 vs. BW

In a reporting strategy document, the American SAP Users Group (ASUG) put together a decision matrix for SAP reporting.  This matrix has been modified and updated for BW 2.0B and the new ODS functionality (see below).

With the advent of the ODS Object in BW 2.0B, BW becomes a stronger candidate for SAP reporting.    The only BW disadvantages are that there is an initial investment for setting up the BW environment and the frequency of update is not real-time.   The initial investment is quickly recaptured as the number of users increase (from a performance and report maintenance perspective).   Note that there is business content that uses real-time extraction to BW but it is not yet a pervasive extraction technique.  

	
	Business Warehouse Reporting
	SAP Information Systems Reporting
	SAP Standard Reporting
	SAP Custom Reporting
	SAP Online Display Transactions
	SAP Report Developer Tools

	Report Usage Criteria
	Strategic, Operational,

Drilldown, Trend, Analytical and Unstructured, Hierarchical, Graphical, Geographical, AdHoc
	Operational

Drilldown, Analytical and Unstructured, Graphical


	Transactional, Operational

Repetitive and Structured
	Transactional, Operational

Repetitive and Structured
	Transactional

Repetitive and Structured
	Transactional, Operational

Repetitive and Structured

	Flexibility of Use
	High Flexibility
	Moderate Flexibility
	Low Flexibility
	Low Flexibility
	Low Flexibility
	Moderate Flexibility

	Data Source and Storage Criteria
	Non-SAP and SAP Data

Multiple SAP modules

Historical Data
	SAP Data only

Single SAP module

Short term data, less than one year


	SAP Data Only

Single SAP Module

Short term data, one year or less
	SAP Data Only

Multiple SAP Modules

Custom Data

Short term data, one or two years


	SAP Data Only

Single SAP Module

Short term data, one year or less
	FI, CO, AA, IM, PS modules for Report Writer and Painter

Multiple SAP Modules

Short term data, one or two years

	Frequency of Update to Data
	Snapshot of Data with periodic batch updates
	Real-time update to data
	Real-time update
	Real-time or periodic batch update
	Real-time update
	Real-time update

	Level of Summarization
	Highly Summarized in InfoCubes

Detailed in ODS
	Summarized and Detailed
	Detailed
	Detailed
	Detailed
	Detailed

	Report Output Criteria
	Complex Data Format (cell level), Flexible Row/Column Format

Single and Multiple Report Print Capability


	Fixed Row/Column Format

Single Report Printing
	Fixed Row or Column Format

Single Report Printing
	Fixed Row or Column Format

Single Report Printing
	Fixed Screen format


	Flexible Row/Column Format

Single Report Printing

	Master Data Source Required
	SAP and Non-SAP
	SAP
	SAP
	SAP
	SAP
	SAP

	Development Cost
	Initial Cost to Develop Environment and InfoCubes
	Low Cost to Develop


	Low Cost to Develop


	Moderate Cost to Develop


	Low Cost to Develop
	Moderate Cost to Develop

	Additional Report Cost
	Minimal
	Minimal
	Minimal
	Moderate
	Minimal
	Moderate

	Impact of SAP Upgrade
	Minimal
	Minimal
	Minimal
	Moderate
	Minimal
	Moderate

	Resources Required to develop and maintain


	Data Analyst for modeling and design; BW Administration
	None


	None
	ABAP programmer
	None
	Report Writer and Painter programmer or power user

	User Training Required
	Minimal or No Training
	Moderate R/3 and Report Training
	Minimal R/3 Training and Report Training

Report Writer and Painter training needed to code reports
	Minimal R/3 Training and Report Training

ABAP training to code reports
	
	


4.2.2.1. SAP Reporting Tool Analysis*:

In addition, ASUG put together an analysis comparing the various reporting tools in SAP.

Key points to note here is that BW can handle re-organizations (or ‘realignments’) much better than any of the other R/3 reporting tools and the reporting tool is not ABAP-based (i.e. it’s Excel).

	Business Warehouse Reporting Tool (Business Explorer Browser and Analyzer)
	Advantages
	Disadvantages

	· Data is extracted from SAP R/3 and external systems) 

· Data is cleansed, transformed, integrated and loaded into BW staging engine or Operational Data Store (ODS)

· Flexible OLAP reporting and analysis capabilities through use of SAP Business Explorer and Microsoft Excel capabilities

· Includes Information Cubes, Slice and Dice Cube Analysis, Drilldown, Formatting
	· Can extract, merge and integrate data from multiple source systems (including non-SAP sources), and merge data across SAP modules

· Separate from R/3 system, thus removes load from transactional system.  R/3 performance should improve for the production environment

· Tools can be customized and tailored to users needs

· Flexibility around reporting due to Cube Analysis and Drilldown

· Minimal training required

· SAP pre-configured extractors (InfoSources), data marts (InfoCubes) and queries for SAP R/3 source data facilitate and expedite implementation, and maintain R/3 business rules of data

· Query results returned in familiar and desired tool using Microsoft Excel capabilities

· Browser tool facilitates report/query organization and end user presentation; enables Web publishing

· Upgrades to R/3 and BW supported by SAP

· Summarized Historical data can be retained for trend analysis 

· Graphical presentation is possible
	· Additional investment as it is a separate SAP product from R/3

· Requires its own architecture and hardware environment

· Some users will use both BW and R/3 reports to meet total reporting needs

· Challenge to maintain data business rules when crossing SAP modules or merging SAP and non-SAP data

· Additional infrastructure costs and support

· “Z” custom configuration on R/3 (custom developed reports and transactional data usually requires customization of InfoSources


	SAP Information System Reporting Tool (Summary Reporting)
	Advantages
	Disadvantages

	· SIS, LIS, Profitability Analysis, HRIS, etc.

· Based on the transaction data of the operative systems

· Used primarily by operations management for transactional and summary level data analysis
	· Provide a quick and easy to use report for end-users

· Users can limit data by choosing additional selection criteria

· Historical data does not get changed when new transactions are posted

· Users have standard and flexible reporting capability.

· Output easily extracted to PC (into Excel, Word, Access, etc.)
	· Can only extract data from its own SAP module

· Can cause performance issues

· No restatement of historical data

· Creation of or changes to Information Structures require ABAP/4 skill set

· Modifications can be time consuming and resource intensive

· Updates to information structure data may have to be completed during transactional freeze 

· Rapid growth of data within a structure requires archiving process.

	SAP Standard and Custom Developed Reports
	Advantages
	Disadvantages

	SAP R/3 Standard Reports
· Used to look at transactional and master data within each module in SAP in a standard format
	· Includes SAP Best Practices knowledge

· No development or configuration required

· Robust enough to cover most information requirements where standard base SAP configuration is used
	· Basic report formats

· Largely not applicable in areas where the SAP configuration has been highly customized

· Difficult to find a report that meets a specific business requirement

· Cannot easily modify

	SAP Custom Reports (Using ABAP/4)
· IT team members use this language to create custom reports
	· Can extract information from multiple SAP tables

· Flexible and efficient

· Powerful, full-featured language

· 4th generation language; straightforward and efficient for experienced programmers
	· Tendency to create redundant reporting versus using R/3 Standard reports and Information Systems

· Technical and not user-friendly

· Requires more programming and testing than other SAP tools

· Requires deep SAP knowledge

· Longer lead time and higher maintenance cost

· ABAP maintenance cost is required 

· Administrative maintenance cost is required


	SAP Developer Reporting Tools
	Advantages
	Disadvantages

	Report Writer
· A less technical, graphical tool to create reports

· Users select the table and then define the report layout.  

· Multiple columns and calculations can be placed in the report.  
	· Easier to learn and use than ABAP/4 Programming or Query

· Flexible for end-users; allows for user defined fields (i.e. calculations, totals, etc.)

· Built-in graphical capabilities
	· Can only extract data from one SAP R/3 table

· Not available in all modules (only in FI-SL, most CO modules, and SIS/LIS info structures)

· R/3 Dependent

	Report Painter
· Similar to but easier than Report Writer 

· Data sets are pre-defined using Report Writer and used to define the rows in a report in Report Painter.
	· Easier to learn and use than ABAP/4 Programming, Query, or Report Writer

· Greater graphical capabilities than Report Writer
	· Can only extract data from one SAP R/3 table

· Not available in all modules (only in FI-SL, most CO modules, and SIS/LIS info structures)

· Less flexible than Report Writer

	ABAP/4 Query
· Flexible user defined simple reports by selecting and sequencing fields from SAP tables
	· Can extract data from multiple, related SAP tables

· Quick

· Security in own authorization area

· Easier than other R/3 tools

· Increased Super User independence and self-sufficiency
	· Technical and not very user-friendly 

· Decrease system performance if in the “wrong hands”

· Not for complex reporting (SQL functionality)

· Simplistic report formats

· Tendency for users to build queries when ABAP Reports should be requested

	SAP Online Display Transaction 
	Advantages
	Disadvantages

	· Used to look at transactional and master data within each module in SAP in a standard screen format
	· No development required

· Covers information requirements where standard base SAP configuration is used

· Easy to use and quick response time
	· Basic screen format

· Largely not applicable in areas where the SAP configuration has been highly customized

· Cannot easily modify

· Limited amount of data can be viewed.  Most useful for single transaction review.

· No print capability


4.2.2.2. SAP R/3 Vs BW Decision Tree

Based on the work done by ASUG, a decision tree was formulated for using BW versus R/3 reporting should be as follows:
FIGURE 11. SAP R/3 vs BW Decision Tree
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Explanation or the R/3 versus BW decision tree:

1. Review reporting requirements.

2. Identify the application area(s).

· Identify if the report crosses applications or not.

· Identify which R/3 modules the data resides in; focus on key figures.

3. Search in R/3 for the report.

Assuming that extractions can be run hourly, any report that needs data more recent than by the hour will have to be executed in R/3. Furthermore, if the report is transactional or regulatory, it should be done in R/3 (management or operational the reports should be done in BW).   

· Check the pre-delivered reporting tree for the application area in question.

· Check the ‘Information Systems’ menu path for the application area in question.

· Identify the requisite tables for reporting and execute a ‘where-used’ report to identify associated ABAP reports.

4. Develop the report in R/3.

· If the report does not exist in R/3, then identify which R/3 reporting tool to use in R/3.

· A separate decision tree needs to be followed for determining what tool to use in R/3 (see below).  

5. Review BW content.

· First identify if an extractor covers the data content of the report.

Note: if only a few fields are missing (especially characteristics), BW content should still be used.  BW content can be enhanced via user-exits in the extractor or transformation rules in BW.

· Then, identify if an InfoCube covers the data content of the report.  If not develop a custom InfoCube.

· If an InfoCube is pre-delivered, check if the requirements are met by any of its queries and/or workbooks.

6. Execute the generic extractor

· If the data can be read via a database view or an InfoSet Query then generic extractor tool that comes with BW can be used to pull the data from R/3 to BW.   The only issue with using InfoSet query as an extractor is potentially performance.

7. Create ABAP extractor 

· If more complicated logic is needed for pulling data out of R/3 that InfoSet query cannot meet, then an ABAP needs to be written using the format of the BW service API.

8. Define Custom BW objects

· Custom InfoSources, InfoCubes or ODS Objects, InfoObjects and Queries would have to be subsequently built.    Two types of query tools are available in BW: Business Explorer Analyzer and InfoSet Query.   A separate decision tree follows for BW reporting.  

The decision tree for assessing whether a report should be done in BW or R/3 is based on the following assumptions:

1. All BW business content is either management or operational reporting related (not transactional nor regulatory).  

2. Operational reports may need to be studied case-by-case to determine if its use mandates that the report be in R/3.  However, assuming Workplace is in place, having the report in BW should seem seamless to its users.  As a result, any operational report should be done in BW.

3. Any ‘business intelligent’ structures for R/3 reporting should have corresponding BW extractors.  For example, in CO you cannot directly report off of the tables where the data resides.  The data needs to be transformed before it is presentable for reporting.   More specifically, in Report Writer/Painter you commonly report off of a structure (ex. ‘CCSS’ or ‘) which gets populated at runtime, transforming the data residing in several tables into intelligible information for the report.   This logic or ‘business intelligence’ would be difficult to reverse-engineer into an extractor.  Fortunately, there is a standard extractor in this case.   Other cases are assumed similar. 

4. All real-time reporting requirements should be done in R/3 and not as Remote Cubes.  Remote Cubes do not necessarily save performance.   In fact, they can be worse for performance if not modeled correctly.   More specifically, only if a remote cube is combined with a basic InfoCube via a Multi-Cube is there any potential performance gain.  This would be the ideal model for queries that span a time dimension.   For example, a real-time report requiring year-to-date information spans multiple months.   A basic InfoCube could hold all data up to the current month while the Remote Cube could be used to pick up the current month.   Building such a model is not a trivial task, depending on the time dimension involved and the complexity of delta change capture.   Often times, data volumes are too high for a Remote Cube since they cannot work against delta extractors.  Due to technical complexities, designing Remote Cubes is not a trivial task.   As a result, most real-time reporting is assumed will be in R/3, but there can be exceptions depending on performance, the time dimension being used and simplicity of delta change capture.

5. Few custom extractors will be created using database views or InfoSet query via the generic extractor due to performance or missing functionality.

6. Custom ABAP programs that access the same information will have to be developed both for R/3 and BW.  A standard approach needs to be developed so that code can be reused for both R/3 and BW to reduce redundant programming.

Selecting the SAP R/3 Reporting Tool

If report development is required in R/3, the reporting tool to choose follows the following decision tree:
FIGURE 12. SAP R/3 Reporting Tool Selection
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Explanation of R/3 Report Development Decision Tree:

4. Develop the Report in R/3

4.1. Develop in Drilldown Reporting

· If the report is an analysis that requires slicing and dicing, drilldown reporting should be used.    Typically, these types of reports should be in BW if the information is not needed real-time (more recent than hourly).

· The structures/tables that support drilldown reporting are fixed.  The following is a list of applications that support this tool (relevant to this project):

· Funds management

· Project systems

· Accounts Receivable

· Accounts Payable

· General Ledger

· Cost center accounting

· Special Ledger

4.2. Develop in Report Painter/Writer

· If the report requires hierarchical navigation then report painter/writer should be evaluated.

NOTE:  Drilldown reporting also has hierarchical navigation.   Report Writer has more hierarchy functionality than drilldown reporting so the two tools should be compared for user preference.  

· Views and transparent tables can be added to Report Writer by creating evaluation structures (LIS functionality) referencing a data dictionary structure.  In addition, the following applications have pre-delivered structures/tables:

· Overhead cost controlling

· General Ledger

· Project Systems

· Special Ledger

· All LIS (Logistics Information Systems) Structures

4.3. InfoSet Query Development

· If the report is a listing then InfoSet Query should be used.

· There are three types of lists in InfoSet Query:

a) Basic Lists

b) Rankings

c) Statistics 

· Joins of multiple tables are possible in InfoSet Query but the joined table keys have to have the same data elements (not as flexible as database joins).   However, outer and inner joins are possible (which is more flexible than database joins).   InfoSet Query can read from pre-defined logical databases (joined tables) or you can customize your own data source.   

· Writing an ABAP program and passing its results to InfoSet Query is also possible.  More complicated selection logic and transformations are possible.  In addition, better performance can be gained this way (rather relying on generated code).

4.4. Custom ABAP Reporting

· Custom ABAP reports should be a last resort.  Existing programs should be copied and modified where possible.  If a custom report is needed, it should try to integrate with one of the standard reporting tools (ex. Report Writer or InfoSet Query).  In other words, the data selection can be custom-coded but the presentation should be something SAP standard.  At the very least, there are ABAP objects for standard GUI components like ALV (‘ABAP List Viewer’).  If the format is highly specialized (like it is a form), then ABAP should be used.

4.2.2.3. Selecting the BW Reporting Tool

If report development is required in BW, the query tool to choose depends on the data target.  If the data target is an InfoCube, then there is no choice of query tool; Business Explorer Analyzer must be used.   If the data target is an ODS Object, then there is a choice of query tool; Business Explorer Analyzer or InfoSet Query can both be used.

Hence, the decision tree must include criteria for choosing an InfoCube versus an ODS Object before choosing the query tool.

Because the use of Brio is contingent upon the BW query tool, the query tool must be picked before deciding whether or not to use Brio for a given query.
FIGURE 13. BW Reporting Tool Selection
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Explanation of the BW Report Development Decision Tree for Custom BW Objects:

8. Define Custom BW Objects

8.1. Define ODS Object as Data Target

· There is much general confusion as to use BW InfoCubes or ODS Objects for detailed, line item reporting.   Because ODS stands for “Operational Data Store” the first assumption is that all document details should be stored in this Data Target.   However, BW InfoCubes have a “Line Item Dimension” and generally outperforms ODS for reporting.  Which should be used?

· ODS Objects can handle overwrites and InfoCubes cannot (because InfoCubes are fully indexed).  If you want to “overwrite” a record in an InfoCube you must delete and replace it.   For this reason ODS Objects handles document statuses, data merges, snapshot information, and other volatile data better than InfoCubes.  As a result, this is the first criteria for using ODS Objects.

· Documents hold a lot of details that may never be used for analytical purposes.  These details may occasionally be used for informational or investigative discovery purposes.  Those characteristics that do not get used often in analysis (such as technical document information) should be stored in an ODS object.

8.2. Define InfoCube as the Data Target

· If there is no requirement to use ODS objects, BW InfoCubes should be used.  BW InfoCubes have a lot more administrative functions than ODS objects and performs better than ODS Objects (you have the use of aggregates, for example).

· InfoCubes can accommodate Degenerative (or line item) details through the use of a “line item” dimension.

NOTE:  It is possible to drill back to an ODS Object (either to an InfoSet query and/or BEx query) from an InfoCube.  

8.3. Define Query in the BEx

· If the Data Target is an InfoCube, the query must be Business Explorer Analyzer (BEx).

· If the Data Target is an ODS Object, the query can be either BEx or InfoSet Query. 

· If the nature of the query is analytical (i.e. hierarchical, graphical or “slice and dice” navigation) then it should be done in BEx.

· BEx queries can be web-enabled through the use of query ‘views’.

8.4. Define Query in InfoSet Query

· InfoSet Queries are only available against ODS objects.  InfoSet queries are primarily used for listings (such as a series of documents).

· InfoSet Queries can be web-enabled.

8.5. Define Query in Brio

· If BEx is missing any functionality (be it certain OLAP functions or general usability) then Brio will be evaluated to ascertain whether or not it can be used to fill the gaps.

· BEx is not support directly on the Mac OS. The only SAPGUI version currently supported on the Mac is the 'SAPGUI for Java’, which does not support BEx as it does not contain the BW add-on.   SAPGUI 4.5B was the last version supported directly for the Mac.  The version BW 2.1C uses is 4.6D.  As a result, Brio will be the only effective way to handle query development until BW 3.0 (where development of queries will be possible via the web).

· Brio should be viewed as a complimentary software product to the Business Explorer Analyzer (BEx).  Brio is a more graphical tool than Excel (for which BEx is simply an add-on).    To present intensive graphics in Excel workbooks, require a lot of visual basic programming that is workbook-specific and would probably have a significant performance impact on reporting.   The graphical limitations of BEx should be viewed as part of the limitations of Excel.   For this perspective, Brio and BEx should not be viewed as competing tools.   In this light, Brio extends BEx, particularly as a tool to create more graphically driven reporting.   BEx is more suited for Excel-oriented users who would want to drill-back to original transactions in R/3.

8.6. Web Publish Query

· Most users do not need to develop their own queries.  Typically, they are able to use “pre-canned” queries where the navigational options can be predetermined.  As a result, they do not need a SAPGUI or Business Explorer Analyzer if these queries are available via the web.   Web reporting becomes an attractive option the larger this user group becomes.   A cost/benefit analysis needs to be done to warrant publishing a query to the web.  The key criteria for this analysis will be the size of the query’s user group. In addition, Brio can be used to web publish queries.

The decision tree for assessing how to deliver a BW report was based on the following assumptions:

· The performance of web queries, BEx workbook-embedded queries and Brio queries are not significantly different.  If it is found that web or Brio queries far outperform BEx workbook queries, the decision tree will have to be revised to limit the usage of BEx for defining queries only.

· Brio will be used against the ODBO interface and not against the underlying BW database tables.   By bypassing ODBO and going directly to database tables, all BW OLAP functions are circumvented.   Special logic for BEx variables, authorizations, non-additive key figures, and aggregate navigation would have to be reversed-engineered if BW’s OLAP layer is skipped.

· ODS Objects will be used in conjunction with InfoCubes.  Details will be stored in ODS while summarized data will be stored in InfoCubes.

4.3. Technical Architecture

4.3.1. Landscape

BW landscape will be mapped to the R/3 environment at Development, Test and Production Level.  Changes made to the R/3 environment must be communicated and coordinated with the BW functional and technical team.  BW functional and technical team needs to be an integrated part of the R/3 implementation team.  All integration and conversion testing milestones must also be coordinated between both teams.  

Based on discussion with the ABPP team, we are recommending a Brio Landscape that mirrors the BW Landscape. This is required in order to safeguard the production environment by placing the same Change Management rigor on the Brio environment as is placed on the SAP R/3 OLTP and BW environments.

4.3.1.1. SAP R/3 and BW Architecture
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FIGURE 14. SAP r/3 and BW Architecture
4.3.1.2. SAP R/3 and BW, and Brio Architecture
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FIGURE 15. SAP R/3, BW, and Brio Architecture
4.3.2. Requirements

FIGURE 16. Hardware Requirements/Pricing
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Hardware

4.3.2.2. Software

	Component
	Cost

	BW 21C 


	Part of mySAP.com – Already Purchased

	Oracle 8.1.6
	Part of mySAP.com – Already Purchased 

	OS – SUN Solaris
	Part of the E10K Purchase

	BW - Plug-in 2000.2
	Part of mySAP.com – Already Purchased

	SAP GUI 4.6D
	Part of mySAP.com – Already Purchased


4.3.2.3. Desktop Requirements

	Windows 95 – (Requires Internet Explorer IE 5.0)

	
	R/3 Rel. 4.6 "light"
	R/3 Rel. 4.6 - new Design

	
	Minimum
	Recommended
	Minimum
	Recommended

	Color
	256
	256
	256
	32000

	Resolution
	800x600
	1024X768
	1024X768
	1024X768

	Monitor
	
	17”
	17”
	17”

	Processor
	Pentium 60
	Pentium 133
	Pentium 133
	Pentium 200+

	Memory
	32 MB
	48 MB
	64 MB
	128 MB

	
	
	
	
	


	Windows 98 / NT 4.0 (Requires Internet Explorer IE 5.0)

	
	R/3 Rel. 4.6 "light"
	R/3 Rel. 4.6 - new Design

	
	Minimum
	Recommended
	Minimum
	Recommended

	Color
	256
	256
	256
	32000

	Resolution
	800x600
	1024X768
	1024X768
	1024X768

	Monitor
	
	17”
	17”
	17”

	Processor
	Pentium 60
	Pentium 133
	Pentium 133
	Pentium 200+

	Memory
	32 MB
	48 MB
	96 MB
	128 MB

	
	
	
	
	


	Windows 2000

	
	R/3 Rel. 4.6 "light"
	R/3 Rel. 4.6 - new Design

	
	Minimum
	Recommended
	Minimum
	Recommended

	Color
	256
	256
	256
	32000

	Resolution
	800x600
	1024X768
	1024X768
	1024X768

	Monitor
	
	17”
	17”
	17”

	Processor
	Pentium 350
	Pentium 350
	Pentium 350
	Pentium 350

	Memory
	128 MB
	128 MB
	128 MB
	128 MB

	
	
	
	
	


	Macintosh – PowerMacs Only

	
	R/3 Rel. 4.6 "light"
	R/3 Rel. 4.6 - new Design

	
	Minimum
	Recommended
	Minimum
	Recommended

	Processor
	G3 or Better
	G3 or Better
	G3 or Better
	G3 or Better

	Memory
	128 MB
	128 MB
	128 MB
	128 MB

	
	
	
	
	


Macintosh users may not be able to access BW directly. For these users to access reports there are two options, Internet (Web published reports) or BRIO (pending evaluation).

Macintosh users who want to develop queries there is one option, BRIO (pending evaluation).

Definition "minimal":

· 1 session SAP GUI

· 1 Internet Explorer to display the SAP Online Documentation

Definition "Recommended":

· 3 sessions SAP GUI

· 1 Internet Explorer to display the SAP Online Documentation

· 1 additional office product or mail client

Definition of GUI "light", R/3 looks as in earlier (up to and including 4.5B) releases, thus not with "enjoy" design. Both versions are identical in their functionality but have differences in their graphic design. The GUI "light" ensures the use on the PC hardware infrastructure that was recommended in Release 4.5. A PC hardware upgrade is therefore not absolutely necessary for Release 4.6. 

Windows Terminal Server is supported. The Microsoft Internet Explorer 4.01 is required because software components are used which are installed together with the Internet Explorer. You can still use alternative browsers as default browser.  The requirement of 17'' monitor is a result of the recommended resolution of 1024x768 pixels. You are free to use this resolution on smaller monitors, however, this may not produce an acceptable display quality. If you use a smaller resolution than the one recommended in the tables above, undesirable scrollbars may appear. Hard disk requirements:

· server based installation:  50 MB

· local installation :       200 MB

SAP Internet Transaction Server

The SAP Internet Transaction Server enables you to use SAP Internet Application Components with Web browsers. It consists of two parts: The Application Gateway (AGate) which controls the R/3 user session and the Web Gateway (WGate) which connects to a Web server.  The WGate requires a Web server that offers one of the following extension interfaces: ISAPI, NSAPI (on Windows NT) or CGI (on Windows NT).  SAP supports the SAP Internet Transaction Server with the following platforms and Web servers:

	Operating System
	AGate
	WGate
	Web Server Product for WGate

	Windows NT 4.0 Server

 (Intel) + SP 4 or higher
	
	
	Microsoft Internet Information Server 3.0 (*1)

	
	Yes
	Yes
	Microsoft Internet Information Server 4.0 (*1)

	
	
	
	Netscape Enterprise Server 3.6 (*2)

	
	
	
	Any CGI compliant Web server (*3)


(*1) With the ISAPI Web server extension interface. 

(*2) With the NSAPI Web server extension interface. The NSAPI DLLs for Netscape Enterprise Server 2.0, 3.51 and 3.51 are still available but not officially supported by SAP.

(*3)  With the CGI Web server extension interface. Note that SAP is not liable for problems with performance, configuration or deviations from the CGI standard of individual Web servers.

The SAP GUI for HTML requires Microsoft Internet Explorer 4.01SP2 on Windows 95, 98, NT 4.0 or 2000.

SAP GUI for HTML

The SAP GUI for HTML requires Microsoft Internet Explorer 4.01SP2 on Windows 95, 98, NT 4.0 or 2000.
SAP GUI for Java

System Requirements - MacOS

Hardware

· PowerMacs only, no support for 68OXO based Macs 

· CPU: G3 or better 

· RAM: 128 MB 

Software

·  System Software: MacOS 8.6 or newer 

·  Java Runtime: MRJ 2.1.4 or newer 

System Requirements - Win32 Platforms

Hardware

· CPU: Pentium 133 or better 

· RAM: 64 MB 

Software

·  Operating System 

· Windows 95 OSR 2 or newer 

· Windows 98 

· Windows NT SP 4 or newer 

· Windows 2000 

Sun Java Plugin 1.1.3 (including Java Runtime Environment 1.1.8) is included in the installation for your convenience

4.4. Security

BW Security is different from R/3 Security.   BW security is data driven while R/3 security is transaction driven.  As a result, R/3 security cannot be reused in BW although the efforts in both areas should dovetail in order to maintain consistency.

In BW, you need to customize your own authorization objects to be used in your roles.  These authorization objects consist of InfoObjects (which in turn have to be configured as ‘authorization relevant’).   In your authorizations you restrict each InfoObject to specific values or to specific hierarchy nodes (usually along organizational lines).   As a result, BW authorizations typically requires more application-specific configuration than R/3 authorizations.

Each authorization object is assigned to corresponding InfoCubes.   Once assigned to an InfoCube these authorization objects apply to all queries within that InfoCube.  Furthermore, overall authorization for data access can be given on a per InfoCube basis.  As a result, reporting authorizations in BW are InfoCube-centric having an impact on information modeling design decisions and BW naming conventions.  

Both R/3 and BW make use of ‘user menus’ to customize which transactions and BEx workbooks are in their menu path.   If Workplace will be used, user menus are required.

Normally, the authorizations team maintains the user menus as they are assigned to roles.  Through the use of user menus you can restrict which roles have access to which BEx workbooks.   Note: there is still a ‘backdoor’ approach to launching all other queries that are not assigned to a specific user menu.   As a result, reliance on authorization objects and InfoCube security is still necessary. 

A final technique for securing a specific query through authorizations is through the use of an authorization variable that is part of BEx configuration.   Authorization variables can be used by any query must be defined within a given query for it to take effect.    Authorization variables allow you to execute a query but only display data that you are authorized to view.   Blocking access to the entire query is also possible.  This is done by query name and as a result, naming conventions are important if security is to be done this way.

Because authorization models can become complex, the general recommendation is to keep security open unless there is a strong business case for restricting access to information.   In addition, security has an impact on query performance since the checks are conducted at query runtime.  

The sensitivity of data needs to be balanced with accessibility of the data for those who need it.   Typically, the first issues after going live are security related.

As a result, security information about how sensitive report data is and how it should be restricted should be gathered while assessing reporting requirements.

4.5. Roll-out Plan

4.5.1. Recommended Approach

SAP has leveraged its ASAP (Accelerated SAP) methodology to create a BW-specific ASAP methodology.  The ASAP methodology has been used successfully and refined over the last several years.  The primary components of the methodology remain consistent with ASAP.  The five phases of the methodology are:  1) Project Preparation; 2) Business Blueprint; 3) Realization; 4) Final Preparation; 5) Go-live and Support.  The BW methodology comes with several BW-specific accelerators, which are tools and templates designed to speed-up and simplify the implementation of BW.  Also, the methodology is based on the collective best practices of SAP customers gathered over the years.  For these reasons, the recommended approach to the IFMP BW implementation borrows heavily from the SAP BW ASAP methodology.

The recommended approach is also based on several key assumptions and seeks to meet the dual goals of minimizing the impact to the Core Financial Project while meeting the greatest number of stakeholder requirements as early as possible.  As such, the approach, similar to the scope, is broken down into a short-term approach, a mid-term approach and a long-term approach.  Some of the key assumptions to the recommended approach are:

· BW will be the cornerstone of the IFMP Information Delivery Strategy

· In the short-term, in order to minimize the impact to the Core Financial Project, the BW implementation schedule should be synchronized with the Core Financial Project.

· In the longer-term, the BW implementation schedule should be synchronized with the schedules for other Module Projects.

· The BW implementation team needs to be tightly integrated with the process, reporting and interface teams from the Core Financial Project.

· A reporting methodology is key to this integration and is essential for determining which reporting tool to use and how to clearly divide responsibilities.

· The role of Brio within the overall IFMP IDS needs to be carefully evaluated and addressed.
Finally, the approach is also based on best practices information that the study team has gathered from other SAP customers who have implemented BW.  This first-hand experience is invaluable when laying out an implementation strategy.

4.5.2. Short-term Approach

Similar to the recommended scope, the short-term for this study is defined specifically as the Core Financial Pilot at MSFC.  The additional waves of the Core Financial Project as well as the other Module Projects fall under the mid-term recommendation.

In order to minimize the impact to the Core Financial Pilot, it is essential that the BW schedule be synchronized with the Core Financial schedule and that the BW team integrate seamlessly with the Core Financial process, reporting and interface teams.  The following major tasks are intended to represent very high-level categories of activities that need to take place in order to implement BW.  They have been synchronized with the current Core Financial Schedule.
FIGURE 17. Estimated BW Implementation Schedule
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4.5.2.1. Project Planning

This group of activities needs to take place immediately following a decision to implement BW.  Activities at this point will include detailed project planning, finalizing the organization structure of the team, refining project management standards and procedures and refining implementation standards and procedures.  Most of these activities will consist primarily of expanding procedures and standards already developed by the Integration Project and the Core Financial Project.  For example, the official Core Financial Project schedule will need to be updated to include BW tasks.  Testing strategies will need to be expanded to include BW testing.  Communication procedures will need to be expanded to include the BW team.  Training plans will need to be expanded to include BW.

One of the most critical activities during project planning will be defining and communicating the reporting methodology and defining the processes for ensuring that the BW team is fully integrated into the Core Financial process, reporting and interface teams.  Because BW is one reporting tool among many available to the Core Financial Project Team, it is essential that the team understand when a given requirement should be met in BW and when it should be met in R/3.  Also, the skill-sets required to implement BW overlap significantly between technical and functional.  It is therefore critical that the BW team participate in the Core Financial process teams, the technical and functional reporting teams and the technical and functional interface teams.  Project Planning is tentatively scheduled for July.

4.5.2.2. Procure and Build BW Environment

Again, in order to synchronize with the Core Financial schedule, the procurement of BW hardware must begin immediately after a decision to implement BW.  A sandbox, development and test system should be procured immediately.  See the sizing and hardware requirements section of this study.  Procurement of the production system should be delayed until after Build and Test in order to refine the more critical production sizing decision.  This puts the initial procurement activity of the non-production systems in the July through early October timeframe, while the procurement of the production system is pushed into the January 2002 timeframe.

4.5.2.3. Evaluate Brio

One of the critical early activities is to evaluate the role of Brio in the information delivery strategy.  The goal of the evaluation is twofold.  First, a technical analysis needs to be conducted to determine whether Brio can be allowed to access the central BW instance directly.  Second, if the technical feasibility is acceptable, a business decision needs to be made regarding whether Brio will be centrally adopted, deployed and supported as part of the IFMP information delivery strategy. 

The scope of the evaluation is to answer 3 basic questions:

1. Can Brio interface with SAP BW using an OLAP/reporting tool protocol supported by SAP?

2. Does Brio provide consistent data presentation as defined by the data, data characteristics and attributes, and metadata context contained in BW and the BEX Queries?  

3. Are there any substantive performance, operations or support issues that would prevent using Brio to access the central SAP BW instance? 

The evaluation shall have minimal impact on the BW implementation plan and be within the short term IDS project scope. As such, it will be based on SAP BW Demo content and only that customization activity normally required to complete basic system setup, enable demo content and facilitate connection to the system by the IDS Team and the Brio Enterprise Server. 

The evaluation scope is based on the following assumptions:

1. The evaluation is about certifying Brio’s reporting capability when using SAP BW 2.1C as its data and context source. 

2. The type of data required for the evaluation must demonstrate the complexities of differing data types, attributes and metadata context. BW Demo content meets this requirement.

3. No connection to any external, source system (SAP or other) is required for the evaluation.

4. The evaluation will be conducted by IDS team members, with BW expertise provided by the Integration Project and Brio expertise provided by GSFC.

5. Minimal customization to BW, no cross application extractors, multi cube queries, etc.

In order to accomplish this, a Brio environment consisting of the Brio Enterprise Server will be set up and tested for compatibility with BW.  Factors to be considered will include the stability of the combined BW/Brio environment and performance impacts on the BW central instance.  In addition to the technical feasibility, the business case analysis will look at incremental hardware costs, incremental software costs, incremental support costs and weigh those against increased user acceptance, the current user base in Brio, the current investment in Brio, etc.  This activity is scheduled to start as early as possible in the July timeframe.  If the evaluation is successful and Brio is adopted centrally, then the reporting methodology will need to be updated to identify when to use Brio.

4.5.2.4. BW Requirements Gathering

The Core Financial Project is scheduled to begin the functional design of reports in July and finish at the end of September.  It is essential that the BW team participate in this activity.  Starting with the Agency Minimum Standard Reports, the 40 Queries from the Prior EIS study and the MSFC Project Office extract requirements, the BW representatives on the Core Financial reporting and interface teams will begin to solidify which requirements should be attempted in BW.  The BW Requirements Gathering activities will take place with the Core Financial Functional Design from July through September.  The approach and standards for BW requirements gathering will be refined during the Project Planning activities.

4.5.2.5. BW Data Modeling

The Core Financial Technical Design and Build and Test activities are scheduled from October through January.  Again, the BW team will need to participate in this activity as well.  The reporting methodology will be key at this point.  The methodology will guide the technical specifications as to which tool will be used to satisfy the requirements.  Once BW is identified as the tool to meet a requirement, the BW team will need to be involved heavily in drafting the technical specification.  The specification will need to include the complete data flow from extractor to star schema design.  The BW Data Modeling activities will actually begin during requirements gathering, so the timeframe for these activities will be from July through January of 2002.  The approach and standards for BW technical specifications will be refined during the Project Planning activities.

4.5.2.6. BW Report Build & Test

As the technical specifications for BW are created, the BW team will build and test the actual reports in BW.  This activity will correspond with the Core Financial Build and Test activities scheduled from mid-October through the end of January 2002.  The Core Financial Integration testing starts in December and runs through the end of April.  The BW Build and Test activities will not come to an end in January.  Rather, they will continue on iteratively throughout the integration testing.  However, the activity after January should be refinements of existing reports as integration testing identifies potential errors.  The approach and standards for BW Build and Test activities will be refined during the Project Planning activities.

4.5.2.7. BW Configuration

Fundamental Basis-level configuration needs to take place in order to utilize a BW system.  These activities obviously need to take place after the hardware arrives and before data models and reports can actually be built in BW.  Thus, this activity takes place in the October through January time frame on the non-production systems and in the February time frame for the production system.  Security configuration also takes place during this time.

4.5.2.8. Evaluate BW 3.0

While all initial BW efforts will be based on going live with release 2.1C, in the February time frame, the BW team will begin an evaluation of BW 3.0.  The timing of this evaluation is driven by the latest intelligence on the BW release strategy.  The January 2002 timeframe is now considered most likely for the release of BW 3.0.  The evaluation that would begin in February would consist of upgrading the BW system on the sandbox and doing an initial evaluation of the impact on existing development.  If the evaluation is successful, testing may progressively move from the development environment all the way to production.  The goal would be to take as conservative an approach as possible.

4.5.3. Mid-term and Long-term Approach

For this study, mid-term is defined as the Core Financial roll-outs other than the Pilot as well as other IFMP Module Project roll-outs.  Long-term is defined as centralizing non-IFMP data in BW.

The BW implementation approach remains essentially the same for the mid-term and long-term as it is for the short-term.  There are, however, some specific additional tasks required.

4.5.3.1. Ongoing Project Planning and IDS Review

In order to keep the information delivery strategy as current and comprehensive as possible, the information delivery community should engage in periodic project planning and IDS reviews.  These should take place at a minimum every six months.  This will allow the IDS to evolve and adapt to changes.  It also recognizes that significant planning efforts will be required for each Wave of Core Financial as well as each Module Project.  This also allows for lessons learned to be incorporated in the ongoing strategy.

4.5.3.2. Identify Center-specific Extracts for Each Wave

The BW team will also need to continue its Data Modeling and work closely with the Core Financial interface team to address the center-specific extract requirements of each wave.

4.5.3.3. BW Implementation Team

The recommended BW team to support the short-term scope identified is identified below:

Project Manager

This resource will be responsible for the overall success of the BW implementation and its deliverables.  Project manager has two main responsibilities; Provide leadership to the stakeholders and to manage scope, time, cost and quality of the project.

He/she is responsible for the day-to-day program management of the project and to anticipate program deviations and make corrective action.  The project manager must have a good understanding of the overall business process and its related systems.  He/she is also a member of the steering committee and responsible for communicating strategic issues to the project sponsor.

Project Manager is also responsible planning strategies, procedure, rollout plan, project scope, budget, resource allocation.  He/she must monitor progress, conducting formal reviews, escalate issues and communicate progress to the team and to the stakeholders.

Data Architect

This consultant is the most deeply skilled BW consultant on the team.  This person has overall responsibility for the information model within BW.

If the scope of the BW project is tightly controlled and adhere to using standard BW contents this consultant may assume responsibilities for several roles such as: BW Data Architect, BW Data Access Consultant, BW Data Extraction Consultant and Authorization Administrator

If the project scope if broad and there are plans for customization this consultant is responsible for the overall integration design and coordination of the BW solution.

This consultant along with the working knowledge of BW and R3 application also needs to have excelling troubleshooting, analytical, communication, time management and technical competency skills.

This consultant uses the BW Administrator workbench to establish connection to BW sources, activate standard Business Content, enable InfoCubes and Queries, enhance InfoCubes as required by the Architect and enhance Queries as required by the Access consultant.  This person must establish strong relationship to the R/3 Implementation to understand and synchronized the change control (CTS) process between the two environments.

Data Access Consultants/BW Application Consultant (BW and Functional Liaisons)

These consultants are R/3 functional experts with strong reporting skills.  These consultants will be key in the functional design of report development and will be the primary liaisons between the BW team and the functional process teams.  This consultant will be responsible for gathering business requirements, designing and developing data access solution.  The solution may include BEx, Brio , and Web 

Specifically, the BW Data Access Consultant is responsible for designing the data access solution to include: Understanding the data that will be available in BW in business terms and Identifying the way end users want to analyze the data in BW.  He/she will be developing prototype of the data access method(s), develop interface programs and Web enhancements, configure reporting Agent, Configure GIS, Unit and integration testing, develop production support plan and assist the training team.

Development/Publishing . He/she is also responsible for gathering Change Management issues as the new design changes user’s access method.

The consultant must not assume that they know the user’s final requirements.  They should develop a prototype to present it to the users as it evolves.  The consultant must emphasize to the users on the design of the access and not on the actual data. 

The consultant must possess strong business understanding, excellent communication skills, experience with different data access tolls, strong analytical skills.

Data Extraction Consultants

These consultants are the deeply technical BW resources.  They will work closely on the technical specifications and will identify and obtain the data needed to satisfy the requirements of the BW project.  The consultant needs to be well versed in the understanding of the SAP R/3 data, New Dimension Product data and Non-SAP (legacy) data.  This role becomes quite complex if customization has to be done to the Business content and if non-SAP data is required within the BW system.  These resources need to have the BW application knowledge in the business process and experience in the customer’s industry.  Also, the resources must have experience with Data Warehouse data analysis, data extraction development,  ,  data quality issues,  scheduling tools, in-depth understanding of specific data extraction tools or development languages used to extract the data (e.g. 4GLs or specialized data extraction tools, BAPIs), 

This role needs special support from the project manager because often quality and inconsistency issues are systemic in the organization and must be addressed at a higher level in the organization to get it resolved.

These resources will be tasked to design the data solution, identify data in the source environment, map the data into BW, identify and resolve data quality gaps, develop and test extraction and interface programs and develop a production support plans.

BW Basis Consultant

This consultant will administer the BW system. This group is responsible for configuration of the BW system.  This consultant will be responsible for designing, implementing and supporting BW Landscape, Transport Environment, BW Security and User Administration., Performance improvements, Database Administration, Plug-ins, and Hot packs and Upgrades.

Competency Center Representative

This person will represent the competency center during the BW implementation.

NASA Center Representative

This person will represent a center during the BW implementation.

4.6. Cost

4.6.1. Option 1, without Brio

4.6.1.1. Hardware (see section 4.3.2.1 for hardware details)

· Processor 
$600,000

· DASD
$100,000

4.6.1.2. Software

No additional software costs were identified.
4.6.1.3. Resources
FIGURE 18. Resource Skills/Cost
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Senior Junior  Competency Other Total
Project Manager 1 1
Data Architect 1 1
Data Access/BW Application 1 1 2
Data Extraction 1 1 2
Basis 1 05 1 25
NASA Center Representative (05) 1 1
Total Est. FTE's 4 2.5 2 9.5
Senior Consulting @$215/hr $ 165120000
12 months (1920 hours)
Junior Consulting @S$175/hr § 840,000.00 Note: All rates are estimates and are subject to
12 months (1920 hours) further refinement

Competency @ $50/hr § 19200000
12 months (1920 hours)

Total Est. Cost § 2,683,200.00




4.6.1.4. Total Cost

·  
$3,453,200

4.6.1.5. Option 2, with Brio 
Hardware, software, and resource costs to be determined during Brio Evaluation.

5. Appendices

5.1. Appendix A: Sample Business Content

5.1.1. Procurement: Strategic Buyer

Technical Name: 0ROLE_0001

Task Field

Within the procurement process, the strategic buyer is responsible for negotiating and entering into agreements with suppliers of materials and providers of services.

He or she carries out analyses of requirements, selects suitable sources, negotiates prices and enters into longer-term purchase agreements with suppliers.

Detailed tasks:

· Conclusion and monitoring of contracts 

· Overseeing competitive bidding processes 

· Selection and evaluation of vendors, maintenance of supply relationships 

· Purchasing controlling/statistics

Structure

Tasks in the Business Information Warehouse

"The strategic buyer directs and controls the procurement process. In order to carry out this task properly, the strategic buyer needs to have a great deal of information at his or her fingertips: this information is made available through the BW Business Content."

"Analyses of the enterprise's requirements and stock situation are available, providing information on which materials, supplies, and services are needed, and in which quantities. Such data enables the strategic buyer to determine the areas in which negotiations must be entered into with vendors and manufacturers."

Vendor evaluation and vendor comparison functionality is available to help the strategic buyer identify suitable vendors as sources of supply.

The following workbooks are available for the tasks of the strategic buyer:

	Task (Cluster)
	Workbook

	Requirements


	Days’ Supply of Raw Materials - Value

Days’ Supply of Finished Products - Value

Days’ Supply - Value

Days’ Supply of Raw Materials - Quantity

Days’ Supply of Finished Products - Quantity

Days’ Supply - Quantity

Order Quantities

Sales Orders: Material

	Purchase orders
	Purchase Order Quantities

Average Delivery Time - Material

Ordering Activities

	Vendor evaluation
	Vendor Evaluation: Overall Scores

Vendor Evaluation: Main Criteria

Vendor Evaluation: Subcriteria

Vendor Evaluation Data/Semi-Automatic

Vendor Evaluation: Quality Score

Vendor Evaluation: Problem Frequency

Vendor Evaluation by Skip Rate

Vendor Evaluation: Proportion of Accepted Lots

Vendor Evaluation: Notifications

	Vendor comparison
	Delivery Quantity Variances

Delivery Date Variances

Vendor Service Level

Fulfillment Rate - Deliveries

Average Delivery Time - Vendor

	External services
	Quantities of Purchased Services

Values of Purchased Services




Integration

The strategic buyer reports to the Purchasing Manager.

5.1.2. Accounting: Accounts Payable Accountant 

Technical Name: 0ROLE_0010

Task Field

The task field of an accounts payable accountant consists of:

· Processing vendor master data 

· Carrying out invoice verification (optional) 



· Creating and checking payment proposals 



· Executing payment runs



· Structure



Structure

Tasks in the Business Information Warehouse

In order that the accounts payable accountant can accomplish these tasks, BW makes business content information available in workbooks. Every task corresponds to a cluster from one or more workbooks. The workbooks contain one or more queries that yield the relevant information.


The following workbooks are available for the tasks of the accounts payable accountant:


	Task (Cluster)
	Vendors

	Workbook

	Vendors: Overview


5.1.3. Funds Management: Budget Manager 

Technical name: OROLE_0070

Task Area

The budget manager decides for which purpose and in which amount funds are to be used on an individual basis.

"He is responsible for procurements and repairs in his department. Included most often is the organization and execution of competitive bidding procedures, the negotiating of contracts as well as the monitoring of corresponding contract agreements including invoicing."

Another duty within the task area of a budget manager is the participation in the budget planning process by calculating and applying for the amount and structure of future funds.

Structure

Tasks in the Business Information Warehouse

The budget manager controls the revenues and expenditures and in doing so the funds relevant business transactions of an organization and fulfills the administrative and operative management functions. To accomplish these tasks, BW provides Business Content information in the form of workbooks. Each task corresponds to a cluster of one or more workbooks. The workbooks contain one or more queries that yield the relevant information. The tasks (clusters) are logically grouped together into task areas (subchannels). 

The following workbooks are available for the tasks of the budget manager:



Budget status



	Task (Cluster)
	Workbook

	Commitment and actual Overview 

	Commitments and Actuals 

	Budget assignments
	Overall Budget Assignments

Annual Budget Assignments




5.2. Appendix B: Reporting Options within R/3

5.2.1. ABAP Reporting

ABAP reporting is driven by programs written in the ABAP (Advanced Business Application Programming) language, a language developed by SAP for application development purposes. All R/3 applications are written in ABAP.

Reports written in ABAP read and analyze data in SAP R/3 database tables, and present information to the user in a wide variety of formats, such as online or printed lists, tabular lists, interactive reports supporting drill down capabilities or links to SAP transactions, etc.

This reporting is limited to the data stored on the SAP databases, competes for resources and can cause performance degradation on the OLTP server, and requires skilled programmers for development and support.

5.2.2. ABAP Query / QuickViewer

SAP Query and the QuickViewer are geared towards end-user computing and allow you to define reports without having to program them yourself. Data may be selected from various R/3 tables at your discretion. 

To define a report, you first have to enter individual texts, such as titles, and select the fields and options which determine the report layout. You then assign a particular sequence by numbering the fields. Then you can edit list display in WYSIWYG mode whenever you want using drag and drop and the other toolbox functions available.

SAP Query is a comprehensive tool for defining reports in different forms such as basic lists, statistics, or ranked lists. In contrast, the QuickViewer is a simplified tool for generating basic lists. The QuickViewer is especially useful for beginning users and occasional use. 

QuickView definitions are user dependent. You can transfer a QuickView into SAP Query in order to make it accessible to other users, or to use the other output forms and functions available in SAP Query. 

Reports created using the QuickViewer or SAP Query may also be used to pass data to external programs (Excel or MS Word, for example). 

This reporting is limited to the data stored on the SAP databases, competes for resources and can cause performance degradation on the OLTP server, and requires a certain amount of administration to set up User Groups, Functional Areas and Groups. 

5.2.3. Report Painter / Report Writer 

Are tools that allow users to create reports that meet specific business and reporting requirements.

The Report Painter allows the user to report on data from various applications. It uses a graphical report structure that forms the basis for the report definition. When defining the report, the user works with a structure that corresponds to the final structure of the report when the report data are output.

The Report Writer enables the user to report on data from multiple applications. Using functions such as sets, variables, formulas, cells and key figures, the user can create complex reports that meet specific reporting requirements.

When working with the Report Writer, you can use certain functions that are not supported by the Report Painter. These functions include:

· Multidimensional column structures 

· User-defined definition of inactive row/column combinations 

· Enhanced functionality for using cells in column formulas 

The R/3 System is delivered with several row and column models, which can be used as 'building blocks' to help the user create reports quickly and simply.

This reporting is limited to the data stored on the SAP databases, competes for resources and can cause performance degradation on the OLTP server, and requires a certain amount of administration to set up User Groups, Functional Areas and Groups. 

5.2.4. Executive Information System

An executive information system (EIS) provides information about all the factors that influence the business activities of a company. It combines relevant data from external and internal sources and provides the user with important current data which can be analyzed quickly. 

The EC-Executive Information System (EC-EIS) is a system which is used to collect and evaluate information from different areas of a business and its environment. Among others, sources of this information can be the Financial Information System (meaning external accounting and cost accounting), the Human Resources Information System and the Logistics Information System. The information provided serves both management and the employees in Accounting.

5.2.5. Logistics Information Systems (LIS)

The Logistics Information System (LIS) is made up of the following information systems:

· Sales Information System

· Purchasing Information System

· Inventory Controlling

· Shop Floor Information System

· Plant Maintenance Information System

· Quality Management Information System

· Retail Information System (RIS)

The information systems that belong to LIS have a modular structure, yet have a variety of techniques which allow you to evaluate data. This type of structure also allows the individual information systems to retain their special features.

The Logistics Information System allows you not only to evaluate actual data, but also to create planning data. The information systems provide an easy-to-use planning functionality that is also supported by a forecasting function. 

You can use the Logistics Data Warehouse in Customizing to design the Logistics Information System to meet your own requirements. This tool allows you to customize the setup of the data basis for your information system, to define the rules for updating the data and to generate the standard analyses for evaluating the data. 

The Early Warning System is integrated in all of the information systems and is based on the key figures of the information system. The Early Warning System supports the decision-making process by allowing you to target and monitor weak areas in logistics. It searches for exceptional situations and helps in the early detection and correction of undesirable situations.

The Logistics Information Library is a further component of the Logistics Information System. The Logistics Information Library makes it possible to access key figures in LIS by using simple search strategies. In addition, the Logistics Information Library allows you to catalog the key figures.

The following illustration shows you an overview of the individual components of the Logistics Information System.
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FIGURE 19. Logistics Information System
This reporting is limited to the data stored on the SAP databases, competes for resources and can cause performance degradation on the OLTP server, and requires a certain amount of administration. The first implementation of BW grew out of the LIS architecture, and the need to off-load the processing from the OLTP server.

5.2.6. Archive Information System (AS) / Document Relationship Browser

A generic tool fully integrated in data archiving for searching R/3 data archives. The search and display of data is based on so-called archive information structures, which the user can define, modify and fill with data from the archive. 

5.2.7. Audit Information System (AIS)

An auditing tool aimed at improving the quality of audits. It consists of an audit reporting tree and is a structured, pre-configured collection of SAP standard programs. 

5.3. Appendix C: Common Acronyms

	Acronym
	Definition

	ASAP
	Accelerated SAP

	BEx
	Business Explorer

	BI
	Business Intelligence

	BW
	Business Warehouse

	COCD
	Commitments, Obligations, Cost, Disbursements

	DB
	Data Base

	EIS
	Executive Information System

	ERP
	Enterprise Resource Planning

	ETL
	Extraction/Transformation/Load

	IDS
	Information Delivery Strategy

	IFMP
	Integrated Financial Management Program

	ITD
	Inception to Date

	ODBC
	OLE DB (Online Link Embedding Database) for OLAP

	ODS
	Operational Data Store

	OLAP 
	On-line Analytical Processing

	OLTP
	On-line Transaction Processing

	PSA
	Persistent Staging Area

	R/3
	SAP’s real-time client/server based OLTP system

	SQL
	Structured Query Language


5.4. Appendix D: Top 40 EIS Queries
	
	PRIVATE
#
	BUDGET AND CORE FINANCE 
(Queries # 1 - 41) 
	COMMENTS
	USERS 

	*
	1
	What is the monthly phased commitment, obligation, cost plan  and actual (Direct, Indirect, Grants, & InterCenter Fund Agreements) for the current and prior Fiscal Years (FY) and for the current and prior Program Years for various levels of the Program Direct Budget Structure contained in the FCS summed to Department? 
	 
	CFO community, resource analysts 

	*
	7
	What is the plan, actual and remaining expected Resources Authority by Department, by organization, and various levels of the Program Direct & Indirect Budget Structure within the FCS by Fiscal Year and Program Year? 
	 
	CFO community, resource analysts 

	*
	10
	What is the uncommitted, unobligated, uncosted and unliquidated resource authority by Appropriation Year by various levels of the Program Direct & Indirect Budget Structure within the FCS as of any point in time, such as the current  year? 
	Info needed daily; will have to get up-to-date info from operational system; candidate for batch report. 
	Everyone

	*
	11
	What is the commitment/obligation/cost/disbursement of a task on a contract? 
	 
	CFO community, project mgrs 

	*
	13
	What are the Support Service Contractor labor resources , plan and actual, phased monthly, by various levels of the Program Direct & Indirect Budget Structure within the Pgm Direct Budget Structure within the FCS by FY, by contract?? (hrs & $) 
	(work-year, equivalent persons, full-time-equivalent, direct labor hours, etc.) Items 13 thru 16 are part of the Minimum Standard Reports for Workforce - #24, #25, #26. To be provided to the extent available from the 533 and earned value reports. 
	Project mgrs

	*
	14
	What are the Prime Contractor labor resources (work-year, EPS, FTE, DL hours, etc.), plan and actual, phased monthly, by various levels of the Program Direct & Indirect Budget Structure within the FCS by FY? 
	Items 13 thru 16 are part of the Minimum Standard Reports for Workforce - #24, #25, #26. To be provided to the extent available from the 533 and earned value reports. 
	Project mgrs

	*


	15
	What are the Civil Service labor resources (i.e.,work-year, EPS, FTE, DL hours, etc.), plan and actual, phased monthly, by various levels of the Program Direct Indirect Budget Structure within the FCS by FY? (hrs and $) 
	Items 13 thru 16 are part of the Minimum Standard Reports for Workforce - #24, #25, #26. 
	Project mgrs

	*
	16
	What are Civil Service labor charges by name for various levels of the Program Direct & Indirect Budget Structure? In other words, who is charging to a specific project (hrs) within the FCS? 
	Items 13 thru 16 are part of the Minimum Standard Reports for Workforce - #24, #25, #26. C. S. $ available through NPPS. 
	Project mgrs

	*


	17
	What are the cumulative obligations/cost/disbursements for contract, grant etc.? (all types of procurement actions) 
	 
	Project mgrs, resource analysts 

	*
	18
	What are the monthly phased obligations, cost and workforce (both hours and dollars) for contracts, grants by task? (phased and actual) 
	 
	 

	*
	23
	What are the NOA guidelines, submit, marks and differences by various levels of the Program Direct & Indirect Budget Structure within the FCS? 
	 
	Project mgrs, resource analysts, CFO, Ctr Director 

	*
	27
	Of the total NASA funding, what percent goes to each Department by various levels of the Program Direct Budget Structure within the FCS? 
	 
	Ctr Director and above 

	*
	29
	Compare the NASA Program Operating Plan (POP) guidelines, Department submits, President’s budget (PB) submit and marks by various levels of the Program Direct & Indirect Budget Structure within the FCS. 
	 
	 

	*
	32
	What are the NOA and cost guidelines for the current POP, plus 7 years, for various levels of the Program Direct & Indirect Budget Structure within the FCS? 
	 
	 

	*


	33
	What is the Civil Service Workforce and associated dollars for various levels of the Program Direct & Indirect Budget Structure within the FCS, by Department, for the current year plus the 5 follow-on years. 
	 
	 

	*
	36
	What are grant current fiscal year estimates by Department, appropriation, and various levels of the program direct & indirect budget structure within the FCS? 
	 
	 

	*
	37
	What is the balance of uncosted obligations by program year by Purchase Request number? 
	 
	 

	*
	40
	What is the status of commitments, obligations, costs, unobligated commitments and unobligated costs by purchase order, summarized at various levels of the program direct & indirect budget structure. 
	Can provide on a weekly basis.
	  

	
	 #
	PROCUREMENT (Queries # 42 - 78) 
	COMMENTS
	USERS 

	
	 
	Economic Impact: Ability to get to lowest level of details at all sorts/breaksÑContract #, center, award date, completion date, contractor type, award type, FY obligs, cum obligs, total award value and description of work. 
	 
	 

	*
	42
	Number of contracts, FY obligs, and value by contractor sorted by region, state, congressional district, city and/or county. View and sorted by Department and by various levels of the Program Direct & Indirect Budget Structure within the FCS. 
	Similiar to min std reports #6 and #7.
	Congressional Affairs, Ctr Mgmt, HQ, Prgm Offices 

	*
	43
	Number of companies, # of contracts and FY obligs by contractor type (small bus/educational) broken out by state, by Department and by various levels of the Program Direct Budget & Indirect Structure within the FCS. 
	Very lowest level of detail needed. Detail available to the extent 
	 

	
	 
	Socio-economic impact and goal achievements (View by Department and by various levels of the Program Direct & Indirect Budget Structure within the FCS): 
	 
	 

	*
	44
	Woman-owned small business, section 8(a), small business disadvantaged direct and Small business goals (% and $ obligations/value) and percent of achievement by Department and by various levels of the Program Direct & Indirect Budget Structure within the FCS for over and under $25K.  Need the ability to sort by reporting type (FPDS-SF279/SF-281, FAADS). 
	Goal not captured by Procurement system. Goal numbers need to be fed in. 
	Ctr Mgmt, Small Business

	*
	48
	Contractor Data: Ability to get details (Contract number, center, award date, compl. date, FY obligs, cum obligs, total estimated value description, etc.) for any given contract/contractors for any given dimension (i.e. STTR, Subcontract Plan=Y, etc,) 
	etc = all of the reporting elements on the FPDS (SF279/SF281) FAADS, Intragovernmental/Space Act Agreements and Other tabs in the Performance Series software 
	  

	
	 
	Ability to query contract/contractor data by SIC Code, Product/Service Code or Description. 
	 
	 

	
	 
	Ability to query contract/contractor data based on active status (completion date) and/or money measures (obligs, value). 
	 
	 

	
	 
	Ability to query contract/contractor data based on kind of action (letter contract, federal supply schedule-fss, blanket order agreement-boa, etc. 
	 
	 

	
	 
	Ability to query contract/contractor data based on demonstration test program, sbir, sttr, new technology clause, CICA, solicitation procedures, authority for other than full and open competition, labor statutes, preference program, 
	COG = program office indicator in FCS
	 

	
	 
	subcontract plan, commercial item, performance based contract, midrange procurement, COG and etc. 
	 
	 

	*
	52
	New Awards vs. Modifications--Contractor Type: # of contracts, action counts and FY obligs by contractor type (bus/educ/nonpr) and/or document type (contract/grant/po/agreements). Break between new awards and modifications, by Department and by various levels of the Program Direct Budget Structure within the FCS.
	. 
	 

	*
	53
	New Awards vs. Modifications--Extent of Competition: # of contracts, action counts and FY obligs by contractor type and/or document type (contract grant/ po/ agreements).  Break between new awards and modifications by department and various levels of the FCS. Same as #52only by competition type (competed/not competed/follow-on) 
	 
	 

	*
	55
	E-6 Report--current month and current fiscal year actions and obligations by contractor type (large bus/small bus/educational/nonprofit by competition type broken by reporting type – FPDS (SF-279/SF-281), FAADS and Intragovernmental/Space Acts for all Departments & by var. lvls of the PDBS with the FCS. 
	Very important! Min std report #5, but not detail 
	 

	
	 
	Competition: Ability to get details (contract number, extent competed, award date, FY obligs, etc.) at any given level. 
	 
	 

	*
	59
	Unliquidated obligations on completed procurement comparing over age/within standard times (# of days to closeout a contract compared to the standard) broken by Department and by various levels of the PDBS Program Direct & Indirect Budget Structure within the FCS. 
	Completed = passing the completion date; std times not part of system; can derive from info in system 
	 

	*
	61
	Lead-time/Milestone Tracking--For a specific type of procurement action awarded between two dates, provide details of each acton, time required to award; group competed and not competed. Provide avg # days by competition type. Sorted by Department. 
	Min std report #2; dependent on KPMG development or third party software 
	Mr. Goldin, Project Mgrs

	
	 
	Procurement data as it relates to the Operations of a Procurement Office 
	 
	 

	*
	69
	What are the requisitions by procurement office, sorted by buyer reflect aging of the requisition. (req. number, date received, cost estimate, description, buyer code, buyer name and buyer office, aging and solicitation. 
	Ties to min std reports # 9,, 10, 11, 12 and 13. 
	 

	*
	70
	What are the contracts, grants, purchase/delivery orders, etc. received for each specific procurement office, sorted by buyer, contractor, and by Department and various levels of the PDBS Program Direct & Indirect Budget Structure within the FCS. 
	Min std report #1. Active/Inactive status; numerical contract number listing needed. (contract number, contractor name, award date, completion date, etc. 
	 

	*
	71
	What are the contracts, grants, POs/DOs administratively closed during a specified timeframe sorted by procurement office and subsort by buyer
	 
	 

	*
	74
	What committments have not been obligated, by procurement office? 
	Rephrased from "What % of the budget has been obligated against procurement actions." 
	 

	*
	75
	To what extent ($ and #) are credit cards being used by Department and various levels of the PDBS Program Direct & Indirect Budget Structure within the FCS. 
	 
	 

	*
	77
	What are the oldest and largest preaward contracts? 
	Available on a weekly basis.
	  

	*
	78
	PBC: Number of actions, obligation /dollars, total available PBC, total PBC awards, total existing, total new awards including options 
	% Performance-based contracting will be a data element in the operational system. 
	 

	
	 #
	TRAVEL & TIME AND ATTENDANCE (Queries # 79 - 86) 
	COMMENTS
	USERS 

	*
	80
	Provide the monthly travel plan, actual, and variance, by Department and various levels of the Program Direct & Indirect Budget Structure within the FCS. 
	Very important query!
	CFO, Ctr Director, DRMs, Financial mgr 

	*
	82
	Provide fiscal year to date travel commitments, obligations and costs for various levels of the Program Direct & Indirect Budget Structure within the FCS;include travel authorization #. 
	 
	 

	*
	85
	Provide planned and actual overtime hours and dollars cumulative to date (through the current pay period) for the current fiscal year, for a Department and various levels of the Program Direct & Indirect Budget Structure. 
	
	 

	*
	86
	Provide travel obligations, allocations, resource authorization, and calculate funds available for current fiscal year to date for a department at various levels of the program direct & Indirect budget structure within the FCS. 
	The centers will need lower level information, possibly down to the project level or even task (i.e. track the travel allocations, etc. for IFMP, which is lower than the directorate level). 
	 

	
	 #
	PROGRAM/PROJECT MANAGEMENT (Queries 87 - 96) 
	COMMENTS
	USERS 

	*
	92
	Who are the civil service employees that are directly assigned to various levels of the program direct & indirect budget structure on a weekly basis? 
	 
	 

	*
	96
	What are the credit card charges for a particular card funded by various levels of the PDBS Program Direct & Indirect Budget Structure within the FCS? 
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Business Driver

IDS / BW Benefits



1

Provide timely, consistent, and reliable information for management decisions

· The provisioning of the right information to the right people at the right time is one of the design foundations of Business Intelligence and SAP’s Business Information Warehouse (BW), which is the core component of the IDS.

· Provides a rich base of information for decision support and analytical inquiries.


· Is the foundation for SAP’s new dimension products (Strategic Enterprise Management, Supply Chain Management, etc) further enhancing management decision making.



2

Improve NASA’s accountability and enable full cost management

· As a central repository and reporting tool, BW can provide the needed information at both atomic (line item) and summary levels to enable historic, ITD and YTD analysis, and, detailed analysis and exploration. 



3

Achieve efficiencies and operate effectively

· The potential to consolidate many of the 25+ data warehouses/marts and reporting tools can result in reduced support costs and encourage effective operations through the reduction in duplication of effort and reporting inconsistencies.



4

Exchange Information with Customers and Stakeholders

· The enterprise IDS provides a common repository and access methods for NASA and, potentially, external information.


· Facilitates information exchange for internal stakeholders through NASA networks and a broader base of internal and external stakeholders (business partners, regulatory agencies, Congress, citizens) via the internet. 



5

Attract and Retain a World Class Workforce

· The IDS makes valuable information more available to the users. It reduces the frustration of data inaccessibility and inconsistency, and helps the user to perform value-added functions.

· When coupled with SAP’s new dimension products, it can further improve management decision making and mitigate the impact of supply chain problems.
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