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1.1  Introduction

Utilizing evaluation criteria and a process for decision making is vital in consistent decision making and focuses the decision making process on business related issues, reducing the number of technical decisions for technology’s sake.

The methodology utilized on this initiative was taken from the product evaluation process developed by the Software Engineering Institute (SEI). SEI is a federally funded research and development center sponsored by the U.S. Department of Defense (DoD) through the Office of the Under Secretary of Defense for Acquisition, Technology, and Logistics [OUSD (AT&L)]. The mission of SEI is to provide technical leadership to advance the practice of software engineering. Enabling the DoD to acquire and sustain its software-intensive systems with increased predictability, and improving the cost, schedule, and quality of deliverables.

1.1.1  Usage

The evaluation criteria and process described in this section was used in evaluating and recommending next steps for the Pipeline Pricing Exception Management Solution.  The results of the evaluation shall be retained as part of the documentation in support of the decision.  All criteria and detailed evaluation information has been provided to executive management along with recommendations.

The criteria example in the subsequent section is meant to serve as high-level overview of the basis for developing the PES-EPS evaluation model for a FIT/GAP decision.  

1.2  Evaluation Criteria Categories

The Solution Evaluation Process is focused on six key categories:

1. Functional 

Application Specific - evaluates the specific solution functionality being sought based on business requirements.

Systems - evaluates the functionality of the tools, systems software, and systems hardware associated with the solution.

2. Technical - evaluates the specific technical requirements being sought based on Countrywide’s current and planned environments.

3. Operational - evaluates more general and management oriented criteria, such as ease of migration, availability, backup / recovery, etc., which measure the overall ability of the solution to deliver the functionality.

4. Architecture Conformance - evaluates how well the solution supports the Countrywide Corporate Information Architecture (CIA).  This is measured by how well it complies with each relevant CIA Principle.

5. Solution - measures the ability of the solution to support strategic business requirements, survive in the marketplace, and keep up with changing technologies.

6. Cost of Ownership - evaluates the total cost of ownership, including acquisition, maintenance, support, integration services, skills, infrastructure, de-acquisition costs, and other related costs.

Each of these categories consists of multiple evaluation criteria which were used to determine an overall score for the area.  

1.3  Evaluation Process

The solution evaluation process consists of the following general steps:

· Finalize Evaluation Criteria

This required the evaluation criteria to be refined/re-defined for each decision.  This was done by starting with the general criteria in the evaluation matrices (later in this document) and adapting them for the individual situation.  

· Assign Weights and Minimum Scores to Categories

Once all evaluation criteria was defined each element was then assigned a weight of 0 to 5 based on its relative importance.  A weight of 0 was given were that criteria was not used for the evaluation.  

Additionally, the categories were assigned a weight based on the categories impact on the final decision.    

Also, some criteria were assigned a minimum acceptable score (see scoring section on following page).  

· Identify and Analyze Options

Research has taken place through: reviewing project artifacts, business interviews, demonstrations and proof of concept pilot. Factors such as business risk, breadth of impact, and cost of the decision was weighed in deciding the extent of the analysis.

· Score each Criteria for Each Option

Both solutions where scored on its ability to meet the evaluation criteria based on the following 0 - 3 scale:


0 = Does not meet criteria or does not have this    function


1 = Poor 


2 = Good


3 = Excellent

It was important that each criteria be well defined so that different evaluators would be able to score each criteria with a high degree of consistency.

· Calculate Weighted Scores and Identify Solution GAP

Finally, the individual raw scores (S) are multiplied by the weighting factors (W) to yield the weighted scores (WS).  

WS = W x S

Next, the weighted scores (WS) in each category are summed and divided by the sum of the weighting factors (SWF) to obtain the category weighted score (CWS).

CWS = Sum (WS) / SWF

The category weighted scores are then each between 0 and 3.  All scores were then transferred to the solution evaluation summary sheet where the same calculations were made to determine the FIT/GAP (score differential).

· Interpreting Weighted Scores

Average weighted scores within 0.5 of each other are considered equivalent as there is approximately a 10% margin of error typically found in a 5 point weight.

1.4  Evaluation Scoring Example

An example of the scoring process is included here for clarification.  The Cost of Ownership Evaluation sheet has been completed with Weights and Minimum Scores.  The individual areas were scored and multiplied by the weights.  For example, the Installation & Configuration for Solution-A was scored as a 3.  Multiplying by the weight of 2 gives a weighted score of 6.  After doing this for each solution, the weighted scores for each solution were added to give 31 for Solution-A and 26 for Solution-B.  To obtain a score on the 0 - 3 scale, these scores were divided by the sum of the weights (13 = 31 + 26 / 5 criteria’s) to yield 2.38 and 2.00 respectively.

	Cost of Ownership Evaluation
	
	
	Solution A
	
	Solution B
	

	Criteria
	Weight
	Minimum Score
	Score
	Weighted Score
	Score
	Weighted Score

	Acquisition / Upgrade Costs
	3
	1
	1
	3
	2
	6

	Installation & Configuration Costs
	2
	1
	3
	6
	2
	4

	Integration & Customization Costs
	3
	1
	3
	9
	2
	6

	Maintenance / Service / Support
	3
	2
	3
	9
	2
	6

	Training and Documentation
	2
	1
	2
	4
	2
	4

	
	
	
	
	
	
	

	TOTAL
	13
	
	
	31
	
	26

	
	
	
	
	
	
	

	Cost of Ownership Score
	
	
	
	2.38
	
	2.00


The 2.38 and 2.00 scores were entered into the scores for the Cost of Ownership category on the Solution Evaluation Sheet.  After entering the scores derived from the other category detailed sheets, the weighted scores are calculated and summed as above and then divided by the total weight (16) to yield 2.29 for Solution-A and 2.07 for Solution-B.

	Solution Evaluation
	
	
	Solution A
	
	Solution B
	

	Criteria
	Weight
	Minimum Score
	Score
	Weighted Score
	Score
	Weighted Score

	Functional
	3
	
	2.07
	6.20
	2.00
	6.00

	Technical
	3
	
	2.34
	7.03
	2.21
	6.62

	Operational
	3
	
	1.89
	5.67
	2.00
	6.00

	Arch Conformance
	2
	
	2.62
	5.23
	2.15
	4.31

	Vendor 
	3
	
	2.60
	7.80
	2.05
	6.15

	Cost of Ownership
	2
	
	2.38
	4.77
	2.00
	4.00

	
	
	
	
	
	
	

	TOTAL
	16
	
	
	36.70
	
	33.08

	
	
	
	
	
	
	

	Solution Score
	
	
	
	2.29
	
	2.07


Based on this, one could conclude that Solution-A has more features than Solution-B.

1.5  Evaluation Criteria Definitions

The following descriptions are intended to provide clarity to the meaning of the evaluation criteria in the worksheets.  The descriptions are ordered alphabetically within criteria category to facilitate easy lookup.

1.5.1  Functional Evaluation Criteria

Functional (Application Specific)

The specific solution functionality being sought based on business requirements.

Functional (Systems)

The functionality of the tools, systems software, and systems hardware associated with the solution.

· Integration

This refers to the functions and features that enable the integration with legacy and progeny systems. This includes: EDGE (LOS), HORIZON (Routing), HOUDINI (pricing rules), MUSTANG (LPG rules), BERETTA (loan transaction detail), and TURQUOIS (data mart)
· User Interface

This refers to how well EPS supports integration of the required PES additional user interfaces?  


Systems Software

· Automation - Responses / Procedures

This refers to the extent that the systems being evaluated provide for the automatic handling of routine events based on user defined procedures or rules?  The more that can be automated, the more the central operations staff will be able to focus on resolving actual outages and unresolved alerts.

· Centralized Management

This refers to the degree to which the solution provides for central management of distributed resources.  This would include collecting and forwarding management statistics to the central site, providing tools for analysis of aggregated data, and the ability to initiate changes or fix problems from a central site.

· Database, Network, and Systems Administration

This refers to the ability to perform administrative functions such as, for databases, user update/add/delete, or viewing user definition.  The degree of automation and impact on other database functions were not included in this analysis.

· Database, Network, and Systems Management

This refers to the ease with which management functions can be performed, such as for databases, backup and recovery or reorganization and design and performance analysis and tuning.  

· Database, Network, and Systems Planning and Analysis

This refers to the extent that systems management tools could centrally collect statistics on such things as performance or errors on distributed systems?  Can they extract the type of information useful in planning for capacity, problem resolution, or change control?

· Database, Network, and Systems Queries and Reports

This refers to the extent that a management tool can provide a view of the current system status and utilization or reports of status or usage over time?  

· Data Access and Connectivity

This refers to the ability of the database to provide data location transparency to other applications; also refers to the ability of the database to allow access to its data.  (e.g., ODBC drivers for SQL/Access/Excel).  

· Replication / Synchronization

This refers to the ability of the solution to manage replicated data.  The propagation and synchronization of changes to the database and/or file server across multiple systems to ensure data integrity at any given point in time is a key consideration.  For example, it must be able to perform backout and recovery across the multiple databases in the event of a failure of any one of them, keeping  them all in sync.

· Database and SQL Standards Conformance

This refers to the degree to which the database conforms to standard SQL interfaces and ODBC.  

· Communication Protocol Support


This refers to the standard CHL TCP/IP, Ethernet, communications protocols.
· Systems Management Standards Conformance

This refers to the extent that the solution support standard CHL systems management tools with protocols such as SNMP or MIF/AMS?

Systems Hardware

· Communications / Connectivity

This refers to the communications capability that is available both as integrated features and/or add-on adapter cards?  This includes the availability of Ethernet cards and modems, as well as features such as channel to channel adapters for more tightly coupled connectivity.  The analysis includes any limitations on the number and variety of concurrent attachments.

· Processor / Memory

This refers to the analysis of the processor. This included processor type (e.g., Pentium vs. 486), manufacturer, internal and external speed, and caching capability.  The analysis of memory includes typical, minimum, and maximum size, increments available, and speed.  

· Storage

This included minimum and maximum available storage capacity, disk access performance factors, such as average rotational delay and seek time, and data transfer rates.

1.5.2  Technical Evaluation Criteria

· Architecture Constraints

This refers to the analysis of aspects of the solution’s architecture that impact the ability to deliver desired function.  Including, internal bus speed and type, shared vs. dedicated memory and I/O, caching, and parallel processing.  

Following are examples of some common architectural constraints analyzed:

Hardware systems, are there bottlenecks in the internal bus architecture or I/O paths that would offset higher processor speeds and memory capacity?

Operating systems, are there limits on the number of users or size of data files supported?  How does the operating system handle multi-tasking?

Application implications, how is the application logic separated from the presentation logic and business rules?  Does it require special operating system support such as multi-threading? 

Databases, is there a limit to the number of concurrent users.  Can it take advantage of special hardware / operating system features such as parallel processing?

· Computing Environment

This refers to the environment(s) (e.g. network computing, client/server, host, standalone PC) that the client/server applications operate on.

· Customization

This refers to the degree of customization by implementers and users that is supported?  

· Database Support

This refers to the type of solution support for databases (e.g. Oracle, Sybase, DB/400, on OS/400)?  What kinds of databases (hierarchical, relational, object oriented) are supported?  Are the databases in this environment targeted for individual use (e.g. Reflex, MS Access), workgroup use (e.g. MS Fox Pro, Borland Paradox), or enterprise - wide use (Oracle, Sybase, DB/2)?

· Expandability / Extendibility

This intends to answer, as system requirements grow, what are the options available to upgrade the various components of the systems such as processor, memory, I/O paths, adapter card slots, etc.? What is the maximum vertical growth available?  Is the software modular?

· Function Shareability / Reusability

This was an assessment of how easy it is to share development outputs such as code or objects between different programmers on a team or from one project to another.    

· Installation / Administration

This refers to how easy is the solution components to install/Upgrade?  Does the solution have features to allow easy administration of features such as multiple user access and security?  How difficult is it to add and delete users?  Can a user’s access be limited to a subset of the function?

· Network Protocols

This refers to the standard CHL network protocols that are supported?  Is there a limit to the number of protocols that can be run concurrently?  To what extent is network support integrated into the solution, vs. needing to buy add on packages?

· Performance / Scalability

This refers to the analysis of system capacity vs. performance requirements.  Special attention was placed on identifying performance bottlenecks such as I/O paths in systems and single threaded access to resources in an operating system. The analysis then considered the options for overcoming these bottlenecks such as installing multiple systems in clusters or other “coupled” configurations to provide application and data transparent horizontal growth.

· Security

This refers to the ability of the solution to support security management. For hardware, this included physical security features to prevent theft or alteration as well as hardware passwords.  For operating systems and other software, standardized user authentication and authorization capabilities are expected.  Very high value was also given to the ability of the solution to support a shared security paradigm to all authorized applications/ systems in the CHL network, non-duplicative security administration, and unreduced security levels.

· System Requirements

This refers to the processor, memory, disk, operating system and other system features that are required for the solution to deliver the desired functionality.  

1.5.3  Operational Evaluation Criteria

· Backup / Recovery / Archival

This refers to the ability for the solution to support or provide backup, recovery, archiving, and automatic purging of data and information in both databases and file servers.  The impact of synchronization when both databases and file servers are part of a solution deserves special attention.  Integration with SMS technologies is also important.  
· Documentation and Training

This refers to the availability of documentation, that are supplied with the solution. How the documentation updates are handled, the quality of solution usage documentation, interfaces, usage rules and resource requirements.  Including the availability of on-line documentation and context sensitive help.  The training analysis includes the quality and availability of classroom training and facilities, self study courses, and computer based instruction.

· Ease of Migration / Integration

This refers to how easy will it be to migrate from the Lotus Notes Application currently providing this function to the new integrated solution?  How will the new solution integrate into the existing EPS environment?  Will data or application conversion be required?  What installed products will be made obsolete by the new solution?  Will the new solution provide all the functions of the Lotus Notes Application being replaced?

· Facilities

This refers to the client/server physical environment requirements such as raised floor, additional air conditioning, floor loading requirements, physical size and clearance restrictions, security provisions (e.g. badge readers), or special electrical power.  As such, it applies only to hardware decisions.

· Reliability / Availability / Recoverability

This refers to the reliability as a measure of how often the system or a component may fail, expressed as mean time to failure (MTBF).

Recoverability considered the ability of the system and components to recover and continue providing full or degraded function in the event of a failure.  Provisions for fault tolerance were considered.  

In addition to looking for data or experience that indicates proven reliability and availability, this analysis considered the availability of features in the solution which can assist in managing and improving availability.  For example, if a system must be taken out of service for microcode updates, backups, or other vendor scheduled maintenance, this may not be reflected in reliability or availability data but would certainly have a significant impact on availability of the system to the user.

· Systems Management

This refers to how well the solution supports required standardized systems management functions.  Does the solution provide for collection of information related to its activities that would be used by any of the systems management processes? 

1.5.4  Architecture Conformance Evaluation Criteria

This area of analysis was directed at ensuring that the solution conforms to the Countrywide Corporate Information Architecture (CIA) standards.  

1.5.5  Solution Evaluation Criteria

These criteria were intended to evaluate the solutions ability to support the strategic business goals.

· Commitment to Business Growth

Commitment to the business growth acknowledges that a certain degree of commitment to the mortgage industry is necessary for some solutions because of the unique problems and concerns in the Mortgage industry. 

Is the solution intended to enhance business growth? Does it meet federal and state regulatory requirements?

· Influence Over Business Direction

This refers to the potential for strategic influence over industry resulting from enablement of solution? 
· Partner Integration

This refers to the potential solution to integrate with partner solutions.
· ISO 9000 Certifications

· Market Acceptance

This analyzed the availability of commercial applications packages available to perform required business functions?  What other software could potentially inter-operate with this solution?

· Solution Direction

This refers to an assessment of whether it is likely that a change in business goals would have an effect on the applicability of the solution. How long has this solution been required?  Likelihood of the need for this solution changing over the next two years?  Is the solution committed to industry standards?

· Proven Use / References

This refers to how the functional goals have been used in the production environment with respect to the intended solution functionality?  Comments obtained from users of the functionality in the target environment?  

· Service Availability / Quality

This refers to the availability and quality of service to perform maintenance activities or provide defect support.  Who performs service for the business owner?  Does the business owner’s have committed maximum response times, do they provide service themselves or through a third party, can they deliver software fixes electronically, what is their callback rate, etc.  

· Support Availability / Quality

This refers to the availability and quality of non-defect oriented support assisting in defining and implementing desired usage of the solution.  What types of Customer Support Plans are in place?  What group is providing support?  Is there a hotline available for priority communications?  
· Training Availability / Quality

This refers to the availability of usage training?  Will the training be offered on-line or as part of the solution itself?  On what frequency is training available and how many seats are available?  
1.5.6  Cost of Ownership

This area of analysis focused on the total cost of ownership over the life of the investment.  Because of this, it was important to estimate the useful life of the solution before developing the cost figures.  As the solutions being compared have different useful lives, the analysis was completed using the shortest life with the appropriate replacement costs.

· Acquisition / Upgrade Costs

This refers to the initial acquisition costs, including software purchase, and the anticipated costs of future upgrades. Along with CHL standard pricing policies (Server license based on platform, server license based upon estimated number of concurrent accesses, workstation license according to number of stations connected). Per user and per Server charges were included, were applicable.  

· Deacquisition Costs

This refers to the cost of lease termination, asset write off, or other costs of disposal at the end of the analysis period that were included in the analysis.  The expected resale value of the equipment at the end of the period were also included as it may make a significant difference in the overall analysis.  Also, any costs associated with extracting data from proprietary formats should were included.

· Impact / Infrastructure Cost

This refers to the amount of bandwidth, disk space, processor utilization, power, HVAC, personnel, etc. is consumed during normal operation of this system?
· Initial Data Load

This refers to those costs associated with populating application specific data into a system so as to make it useful for the production environment.  
· Installation and Configuration Costs

This refers to the initial cost of installing the supporting products, including services and prerequisite and co-requisite products required.

· Integration and Customization Costs

This refers to those costs associated with integrating a product into the existing environment or implementing a specific application within the framework of the solution.  These are very specialized skills and may be much greater than the acquisition costs.

· Maintenance / Service / Support Costs

This refers to the cost of maintaining the solution and/or obtaining service and support for the solution over its expected useful life.  The cost of usage support as well as defect support, were also considered.

· Skills Required

This refers to the evaluation of the costs associated with acquiring the necessary skill levels for performing life cycle activities.
· Training and Documentation Costs

This refers to the cost of training and documentation creation/dissemination.  

· User Support

This refers to the costs of help desk support, visits to the user’s desks, developer support, etc.

· Opportunity Cost
This refers to the measurement of the costs and benefits associated with the time required to make a system operational after acquisition.  .

· Useful Solution Life
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