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Project Name:  
Implement EAI (Enterprise Application Integration) and Develop Reusable Software Components
Channel:   

OCIO

Project Sponsor: 
Wayne Wright
Project Lead: 

Ganesh Reddy

Need for change (the business problem to be addressed)
The modernization of SFA delivery systems requires that information flow reliably, efficiently and timely to all points of need.  Some of the challenges to achieving integration in OSFA’s current environment are:

· A costly and cumbersome set of legacy systems, each maintaining its own set of edits and core databases.  Many elements of data are duplicated at these Legacy systems due to a lack of integration across the applications and technical platforms;

· Multiple hardware/software platforms, each with its own security/authentication regime;

· Many custom built, point-to-point interfaces between partner systems.  These interfaces must be modified and tested each time a change occurs on one of the linked Legacy Systems.;

· Interdependent applications (changes to one application can affect all interfaces to/from that application);

· Lack of centralized management, visibility of information flows, and business rules; and

· The need for a single reliable, scalable, highly available, and secure integrated architecture.

SFA has undertaken a three-year modernization program to transform it’s information technology solutions from the old “hairball” into an Enterprise level Architecture consistent with the long term vision of the agency.  Over the past year, SFA has been developing a technical architecture and identifying the technology services needed to support the target SFA Enterprise Architecture. 

What is the purpose of the initiative?

The proposed Enterprise Application Integration (EAI) architecture is intended not only as a tool for integrating the existing legacy systems at SFA, but as a means of supporting customer access and future development efforts which require access to common data.

EAI is a generic term for middleware capabilities specifically designed to integrate large and complex environments where numerous applications, and data exchanges between those applications, are required to complete a business workflow.  Many well-known and respected businesses are using EAI to untangle the morass of process and data flows between the legacy applications and help migrate to a more integrated environment.  Many of those same businesses are using EAI to quickly deploy their e-Commerce solutions while continuing to leverage their legacy applications. 

In its most general implementation, the EAI architecture, is designed to provide a reusable service which integrates disparate systems (business logic or functions) and data.  The SFA will use EAI to integrate existing legacy systems, and to quickly develop e-Commerce applications that can easily reuse business logic and data that is in SFA legacy systems.  

EAI will enable SFA to convert and format data and message content from several different systems and data sources.  EAI will provide the messaging infrastructure for connectivity between existing legacy systems, COTS applications and Web-based solutions.  The EAI messaging infrastructure combined with the advanced integration capabilities (like message/data transformation, and the ability to update multiple data stores) combine into an overall service delivery system with standard interfaces that all new and legacy systems can depend on.  This implementation will support students, schools and financial partners by allowing them to receive information simultaneously from multiple applications, regardless of the source.

What is the scope of the initiative, including what it is not?

The scope of this project includes:

IRB APPROVED FUNDING FOR 1 AND 2 ONLY.

1. Implement EAI including MQ Series Messaging, MQ Series Integrator, and MQ Series Workflow.

· Enable the Internet architecture to communicate with back-end systems via the EAI layer.

· Demonstrate and adopt message routing (according to content and context) between application systems.

· Perform necessary conversion and formatting of data and message content from multiple disparate systems and data sources.

· Connect legacy systems (CICS, Batch applications), COTS, and Web-based applications using standard and, reusable adapters.

· Develop message flows based on SFA business rules that allow disparate systems to communicate through a common infrastructure architecture platform.

· Implement an assured delivery transport mechanism for application communication.

· Provides the following programming interfaces, MQI, AMI and JMS, to support SFA application integration.

· Establish SFA messaging standards and guidelines in a consistent architecture framework for disparate and heterogeneous hardware platforms.

· Implementation of a sample workflow application representing an SFA business application process.

2. Design and guide development of infrastructure code, adapters, wrappers, and Reusable Software Components.

· Develop a strategy, plan and approach to establish component-based application services.

· Establish a reuse methodology for the identification and implementation of software reusable components and business objects (Servlets, JSPs, EJBs, etc.).

· Establish a repository for maintaining the information about available reusable components.

· Harvest reusable software components from existing applications to initially build the component repository.

· Define effective component management methodologies, including the tools to support component reuse.

THE REMAINDER OF THIS SECTION WAS REMOVED FROM SCOPE IN THE DECEMBER 18, 2000 PRESENTATION WHICH THE IRB APPROVED ON DECEMBER 22, 2000.

EAI – TIVWAN Redesign and IPT Support

The Title IV Wide Area Network Contract is scheduled to expire September 30, 2001.  Some of the services currently offered under this contract will still be necessary to SFA in order to effectively manage the Title IV Delivery System.  Some of the services EAI could provide to this effort include:

· Aid transmission of origination records and disbursement information by schools to the Direct Loan Origination system.

· Aid transmission of Pell Grant data

· Aid transmission of FISAP

· Aid transmission of delinquency reports

· Aid transmission of FAFSA s and ISIR s

EAI – Portals Project Support

The full extent of the requirements for this project are not yet known.  The target architecture presupposes the use of a middleware tier in all portal related tasks.  It is our expectation that the EAI infrastructure will be an integral component of the SFA portal strategy.

EAI – Electronic Identification (Electronic Promissory Notes)

The use of electronic promissory notes has been mandated by Federal law.  The Direct Loan program intends to offer this facility as an alternative to the paper based process by June 2001.  

The middle ware layer of the target architecture,  using the MQ series products will be used to support the implementation of the electronic promissory notes.  The Direct Loan Origination System (DLOS), Direct Loan Consolidation System (DLCS) and the Central Processing Systems (CPS) will be enhanced at accept transmission of the electronic promissory notes.

EAI - Common Origination & Disbursement

One of the most visible and far reaching of Modernization efforts is the Common Origination and Disbursement Project (COD).  This project, which is due for initial implementation in February of 2001, is based on the assumption that the EAI infrastructure will be in place at that time.  It further assumes that the following legacy systems have been enhanced to include inter-connecting logic with the MQ Series software on the EAI middleware:

· CBS – Campus Based Systems

· DLOS - Direct Loan Origination System

· RFMS -  Recipient & Financial Management System
The following are approaches to the use of the EAI middleware within the Common Origination and Disbursement Project:

1. EAI will be used to create transactions in the new common format using input data (from the schools), in the old format.  This functionality of EAI will be used by the COD team to augment planned system testing activities.  Using real data will allow the COD team to conduct realistic tests on the new system.

2. Once the COD system has been made operational, the EAI infrastructure will be used to allow parallel processing by schools.  In other words, EAI will permit schools to continue using transactions in the old format or to convert to the new format.  EAI will ensure that   correctly formatted transactions are transmitted to the back end system.

3. Other partner systems, such as CPS, PEPS, the Direct Loan Servicing System and the Financial Management System may be connected to the COD system through the EAI infrastructure.

Following its implementation, the COD project will address the following issues and provide the these benefits:

· Issues:

· There currently are a variety of different process to request and receive funds for each SFA supported Title IV program.  These processes are each supported by their own Legacy systems, which contain duplicated yet proprietary edits.

· Given the stovepipe configuration, different skill sets are necessary to maintain these systems and processes.

· There is a great deal of data duplication and redundancy due to the fact that each of these systems maintains data, which could be centrally stored.

· Data duplication and redundancy leads to data quality issues.  For example, if borrower address is maintained in multiple [proprietary] databases, then a single request by the borrower to change an address may not be communicated to all the systems, which contain that information.  Incorrect addresses lead to poor borrower service and increased levels of borrower dissatisfaction and frustration.

· Related Issues:

The implementation of an EAI infrastructure in support of the Common Origination and Disbursement project, also will address the following issues at SFA: 

· Continuing to improve service levels to schools and students;

· Reduced operational costs of running separate systems/software;

· Enhanced reconciliation of program disbursements;

· Increasing the level of fiduciary responsibility and program integrity;

· Managing and eventually reducing the learning curve of customer service and CAMS to support separate systems;

· Addressing the inability of schools and students to access complete data for decision-making; and

· Ensuring more complete access to campus-based recipient information

· Benefits

In ensuring the implementation of the COD project, EAI will assist is achieving the following long term benefits: 

· Shared data that supports the Portals concept and improves information for SFA, schools, students and financial partners;

· Use of applicant data for CPS to support programs;

· A common record layout across the Pell Grant and Direct Loan programs for:

· Common pre-screening edits

· Common process to request disbursements

· Common process for submitting changes

· A common record layout for reporting campus-based disbursements;

· Improved fiscal integrity through a Just-In-Time (JIT) funding or equivalent fiscally sound process;

· Student level detailed reporting for all Title IV Programs;

· One process for schools to request funds;

· One process for schools to interface with SFA;

· One source of validation edits (for common edits);

· Ability to submit common records real-time or batch;

· Online access to view rejected records and the ability to correct them real-time if desired;

· Capacity for schools to report one record per student/disbursement; and

· Access to real-time data across trading partner platforms

EAI – Redesign of the FAFSA on the Web

The redesign of the FOTW, an application used by college students and schools to submit financial applications via the Internet, will increase usability, accuracy, efficiency, security and scalability.  The architecture of FAFSA on the Web Version 6.0 will migrate from a three tiered architecture to a N tier architecture where business and presentation logic are separated into different tiers, thus alleviating redundancy between the applications and increasing integration between the new and legacy systems.  Release 6.0 plans to utilize a product known as Shadow Direct for its functionality.

MQ Series products and the EAI architecture will enable integration of legacy system functionality with FAFSA on the Web Release 7.0 allowing these systems to be upgraded for increased supportability and scalability.  EAI will also enable the FOTW to display results from the Central Processing System (CPS) in real-time.  Other benefits of the new release of FAFSA on the Web will be:

1. Elimination of the Shadow Direct product from the overall architecture.  SFA already has purchased MQ Series products and following Release 7.0 of FAFSA on the Web, they will be able to discontinue the utilization of Shadow Direct.

2. Adherence to agreed upon and published Integrated Technical Architecture.  The ITA supports the use of MQ Series products, not Shadow Direct.  

EAI – Ombudsman System

The Ombudsman’s newly developed Siebel system also will be added to the EAI infrastructure during this period.  This system, which is designed to track borrower complaints, will be linked to the National Student Loan Database System (NSLDS) as one of the repositories of its data.  The ombudsman system will provide borrower social security numbers to NSLDS and in return receive information regarding all loans disbursed to that borrower.  

What is the start date and end date of the initiative?

The proposed start date for the first portion of this project is 12/15/2000.  the anticipated end date will be 10/1/2001.

What other business areas/external groups are affected by the implementation of this initiative and how are they affected?

The implementation of EAI will reduce the burden on existing legacy systems as new technology is implemented in SFA.  Much of the current interface burden will migrate from the legacy systems to the interface software.  The software includes pre-built adapters that can be re-used as interface requirements change.   To configure these adapters, the EAI team will need to gather technical specifications, data formats and business rules from the legacy systems. 

What systems are impacted by the implementation of this initiative and how are they impacted?

There will be no initial changes to current systems as a result of the EAI implementation.  However, the EAI will be the technical foundation that will enable future Modernization Program’s re-engineered business process and systems improvements.  

What business processes are impacted by the implementation of this initiative and how are they impacted?

There will be no initial changes to current business processes as a result of the EAI implementation.  Over time, the EAI implementation will support introduction of new business processes and systems by automating workflow.     

Technologies Used

The following proposed technologies will be used to implement this project:

	Name/type
	Proposed use
	Has technology been used at SFA before? Where?
	Does Technology fit SFA’s Architecture Standard? Explain.
	Does SFA have the technical expertise to implement this technology?  Why?

	Enterprise Application Interface platform and tools. 

IBM’s MQ Series

MQ Series Integrator

MQ Series Workflow 

 
	MQ Series messaging for integration of applications, data, and processes.

MQ Series Integrator to provide a powerful message broker solution - to transform, route, store and retrieve the messages.

MQ Series Workflow to accelerate process flow, optimize costs, eliminate errors and improve workgroup productivity.


	No
	Yes.

· Modernization Blueprint

· Capability Release Plan

· Modernization Partner deliverables

· Architectural Release Plan 

· Recommended Application Architecture Standards 
	Yes, but only with contracting support.

In house support can be developed over time.


Benefits
This business case will prove that new services can be provided for OSFA’s customers and partners though the use of new technology, improving the way information is shared and managed.  This is in response to the old “hairball” systems that only hampered activities and provided out-of-date service.

Reduce Unit Cost

	Quantified Benefit ($)
	How will benefit be measured/realized?
	When will benefit be realized?

	Reduce costs associated with development and maintenance of SFA systems.

Gartner Group sources, articles, and case studies show that 30% of development expenditures go to building interfaces, savings from EAI (up to 60% over a period of time).

Having a Modernization Partner the rework estimate (see cost assumptions) should conservatively be reduced by 10% (Approx. $67k annually).
	Measured in the realization of benefits vs. existing maintenance contracts for SFA systems.

Realized when there is an ability to integrate an environment composed of disparate, best of breed applications including a large number of legacy and custom applications that have evolved in silos over time.


	As existing systems are reengineered or migrated to the integration architecture 

9-12 months (see appendix for references)

	Convenience, real time access, data consistency, reduced points of contact, data integration, angle POC
	
	

	SFA’s development and maintenance training costs will be reduced
	EAI tools will enable SFA to focus on obtaining technical skills in a single technology tool versus having to manage a broad set of capabilities across a wide spectrum of custom integration solutions.
	12 months

	SFA’s development and maintenance training costs will be reduced.
	Component ware Architecture facilitates the reuse of components across the enterprise.  Reusable Software Components increase the productivity of the application development teams.
	12 months

	Productivity gain for the developers. 


	Pre-built and pre-tested reusable software components, that are ready for assembly by a developer, reduce the effort and time required to develop new or maintain existing applications.
	·.

	Simplified testing for SFA applications


	Once a component has been thoroughly tested, there is no need for further testing of that component when it is integrated with other components to form an application.
	

	Assumptions

	· 30% factor is the Gartner estimate of redundant interfaces. This analysis uses a lower figure, 15%, to take a conservative approach.


Increase Customer Satisfaction

	Quantified/Qualitative Benefit
	How will benefit be measured/realized?
	When will benefit be realized?

	Availability of information from a number of complex heterogeneous applications also empowers SFA to provide effective customer self-service, improving customer satisfaction.


	Feedback from customers (students, schools, financial partners)

Increased customer self-service options
	As existing systems are reengineered or migrated to the integration architecture 

	EAI tools will improve business processes for delivering information to customers (students, schools, financial partners) and enable effective collaboration with partners who also serve SFA’s customers
	Reduction in time of end-to-end business processes
	TBD

	Improvements in sharing information with partners will increase the speed at which SFA can provide their customers access to accurate and timely data.
	Automating business processes, reduction in time of end-to-end business processes
	6 months after initial implementation

	Assumptions

	


Increase Employee Satisfaction

	Quantified/Qualitative Benefit
	How will benefit be measured/realized?
	When will benefit be realized?

	Easier maintenance of interfaces with legacy allows business managers to make more changes to their systems, quicker interfaces 
	Lower contractor costs
	

	Enablement of customer self-service through integration architecture to answer routine questions will free up SFA employees to provide more value-add services to students
	TBD
	As customer self-service options become available

	Access to the right data at the right time


	The Integration Architecture can provide key, decision making information from disparate systems to users–-what they want, when they want it.  Furthermore, redundant efforts to gather and report information can be avoided.
	As existing systems are reengineered or migrated to the integration architecture

	Assumptions

	


Estimated overall dollar amount of all benefits listed above.

	Quantified Benefits

	BY
	BY+1
	BY+2
	BY+3
	BY+4
	Total

	$63,239 
	$1,224,802 
	$1,689,427 
	$2,154,052 
	$2,386,364 
	$7,517,883 

	Assumptions

	PLEASE REFER TO THE FINANCIAL ANALYSIS SECTION FOR DETAILS AND ASSUMPTIONS (also attached below).
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Cost avoidance from performing ITA Rls2 support services, product evaluation, security and privacy policy and procedures:

Per a Rational Software Corporation report "Calculating Your Return on Investment from More Effective Requirement Management"

by Dean Leffingwell.  Rational Software Corporation copyright 1996, 1997.

-->Rework is estimated at 40% of project budget.

Having a Modernization Partner this rework estimate should conservatively be reduced to 10%.

Cost Avoidance due to:

Project 

Budget

Cost 

Avoidance

Rework Cost

% Avoided

Total Benefit

Benefit per 

Year

Mod Partner

8,343,969

40%

3,337,587

10%

333,759

66,752

Cost savings associated with development and maintenance of SFA systems:

Estimated $61.950M in FY01 development budget, and budget escalates by 3% per year.

FY01

FY02

FY03

FY04

FY05

Development Budget by FY

61,950,000

61,950,000

61,950,000

61,950,000

61,950,000

Assumed Mod. budget related to App.Dev. Costs

50%

30,975,000

30,975,000

30,975,000

30,975,000

30,975,000

30% of Dev. Costs for interfaces per gartner

30%

9,292,500

9,292,500

9,292,500

9,292,500

9,292,500

Savings estimate of

25%

0

1,161,563

1,626,188

2,090,813

2,323,125

Conservative estimate of % savings per year

0%

50%

70%

90%

100%


Costs


Provide costs, including those to implement the initiative and the costs to support it over its useful life.




NOTE: OLD COST DATA BELOW WAS REPLACED BY THE DECEMBER 18, 2000 PRESENTATIONS WHICH THE IRB APPROVED FOR FUNDING ON DECEMBER 22, 2000.  THE APPROVED COSTS ARE STATED ABOVE.

Absolute Minimum Level of Support to Maintain the EAI Task (Summary)

	Task
	Roles/Responsibilities
	Hours

	EAI Core Capability

See the following pages for details
	EAI Manager

EAI Lead Architect

MQSeries Messaging Specialist

MQSeries Integrator Specialist

MQSeries Workflow Specialist

Infrastructure Code Developer

Java Programmer

Database Management Support

Application Architect


	8,200

	TIVWAN
	Allocation of project specific EAI resources

(Assumption: Adapters (2) @150 hrs/ea)


	1300

	Portals Project
	Allocation of project specific EAI resources

(Assumption: Adapters (4) @150 hrs/ea)


	1600

	COD
	Allocation of project specific EAI resources

(Assumption: Adapters (6) @150 hrs/ea)


	2700

	FOTW
	Allocation of project specific EAI resources

(Assumption: Adapters (2) @150 hrs/ea)


	1300

	Ombudsman
	Allocation of project specific EAI resources

(Assumption: Adapters (2) @150 hrs/ea)


	1300

	Total Hours
	
	16,400


Total Cost of Ownership

What is the level of required enhancement after implementation?

There are no required enhancements after implementation unless the source of the interface changes or if expansions and upgrades are requested.  Other than these examples, all annual basic operations and maintenance upgrades are incorporated in changes from the source systems.

What is the life span of this initiative?

The strategic core component of the architecture is positioned for a long-term life span of 5 to 10 years unless a decision to create an overriding architecture is made.  If this decision is implemented then its life will be less than its originally determined life span.

Alternatives

Discuss what could be done in place in this initiative and describe the consequences of each alternative.

	Alternative
	Consequence

	Remain as-is
	· SFA continues with existing legacy interface systems and maintenance challenges

· Attempts to leverage new technology with old existing legacy systems will only clog and aggravate existing interface problems and infrastructure deficiencies 

· Restricts ability of SFA to meet business requirements of customers and mandates of electronic signature legislation

	Non-technology solution-- re-engineering business process/outsourcing
	Not applicable



	Enhance an existing system
	Continue with legacy interface systems and maintenance challenges



	Implement on a smaller scale
	· Existing pilot consists of three interfaces for one application

· SFA could build one interface for one application but this would not demonstrate the value of the enterprise architecture

· Nor would it demonstrate reuse of the existing architecture


Risks

	Risk
	Description of Risk
	Mitigation Strategy

	Financial
	Project takes longer than expected, thus driving up labor costs


	· Make sure contractors have a clear scope and a well defined project plan

· Use a performance based financial relationship and/or fixed price bids 

	Technology
	· Company goes out of business

· Technology may not be appropriate for all systems/applications


	· Contractors will be using proven technology developed and provided by industry leaders

· System will be evaluated by SFA

	Scope
	Try to solve all problems at once


	Maintain focus on one application at a time

	Management
	Buy-in from business stakeholders (channels)


	Implementation of the enterprise infrastructure must be understood as a strategic investment, supporting all business units

	Exposure
	Hardware and software delivery


	Coordination of time frames and schedules


Schedule/Milestones

This process has a number of steps must take place in order to integrate across all OSFA systems including:
· Analyzing and addressing the problems stated in the first section of this business case
· Having CIO adopt the pilot as part of the going forward strategy and EA capability release plan
· Evaluating legacy systems and conducting network analysis

· Procuring hardware/software 

· Initially installing and configuring the architecture

· Testing the architecture

· Piloting an initial business capability

















































FY01 EAI Cost  are composed of the Following:


$2.20M for Installation, Configuration, Integration, and Customization of MQ Series, and MQ Series Integrator.  MQ adapters installed, and configured to connect 11 SFA legacy systems.  MQ enabled and ready to support application messages


$1.05M for software licenses
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