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This appendix provides detail for the calculations presented in the Executive Summary, Achieving ROI with Rational Unified Process and Rational Solutions.  The solution encompasses a modern software development process encompassing best practices and tools to support that process. 

What we at <<Your Company Name>> offer as a standard software development life cycle process must be balanced with a set of supporting, fully integrated tools.  Tools and process must be developed integral to one another.  It is much easier to add process features if you do not need to support them in tools, which are why we are mitigating this risk by using best practices embodied in the IBM Rational tools. 

The key principles that this initiative will implement form the foundation for the return on investment.  They are proven to support business and technical decisions that balance tradeoffs and compromises that our software development teams face everyday.  Adapt the process, balance competing stakeholder priorities, collaborate across teams, demonstrate value iteratively, elevate the level of abstraction, and focus continuously on quality are proven to help organizations such as ours make proper decisions for development driven by key principles.  By adapting the process, we evolve the required formality over the project’s lifecycle, as uncertainties are resolved.  We balance competing stakeholder priorities by taking the time to define, understand, and prioritize business and user needs and align our applications to those needs.  Through collaboration across teams of business, software, and operations we will motivate people and increase efficiency.  Employing adaptive management using an iterative process we will be able to demonstrate value iteratively.  This will drive early risk reduction reducing our project costs and increasing trust among our stakeholders.  Complexity has become an issue in our software-intensive systems over time.  By elevating the level of abstraction, we can reduce complexity and documentation by reusing existing assets and high level modeling tools.  Making the team responsible for the end product that will be delivered; everyone will focus on quality which will happen continuously from beginning to end of our project’s lifecycle.

Key Areas to Improve

We interviewed program, project, functional managers, and project practitioners to identify what key pain points our software development projects are experiencing.  The goal of our interviews was to gather data to feed this assessment and let us focus in on where the RUP and Rational tools can provide immediate benefit as well as the most return on investment.  Our conclusions in the Executive Summary were the primary result of how the adoption of IBM Rational solutions can improve the following key areas:

Standardized Software Development Life-Cycle Process

Our organization has many varying processes and methodologies that are currently being utilized in our software development departments.  Compounding the issue of not following a standard software development lifecycle across our development departments is the issue of these existing processes and methods not being consistently followed from department to department, or even within individual departments.  

We have recognized the need for a standardized and consistently followed (with flexibility to right size the process for each department’s project needs) software development life cycle process.

Requirements Management

Requirements gathering and requirements management practices currently range from ad hoc verbal or email communication to manual process captured in MS Word or Excel.  This results in poor communication between the business users and our development department resources as well as the potential for miscommunication among the various IT roles.  This has been a contributing factor to the delivery of incorrect and or incomplete functionality, which at a minimum may not fully satisfy the intended business need(s) and at a maximum, adversely impact the business.

Automated Testing 

Manual testing is prevalent in the organization.  Manual tests are prone to errors in a greater degree than automated tests, while taking significantly more time to execute.  Due to the typical deadlines we have for our projects, there is not enough time to provide sufficient test coverage of code that will be deployed to production, which increase post deployment development costs, diverts resources support and away from working on new projects.

<<Your Company Key Area to Improve>>

<<TBD>>

Analysis of Key Areas Where RUP and Rational Tools Add Value

Analysis was preformed and calculations as a percentage of estimated improvements on a discipline-by-discipline based were completed.  The details of the calculations are as follows.

Calculations


Note that all ROI calculations are based on a 12-month period representing a “year”, not a calendar year.

Estimated Total Cost of Ownership
There are many items that we took into consideration for identifying the total cost of ownership (TCO) over the next thirty-six months.  The following table lists the items of most significance we reviewed:

	Total Cost of Ownership

	License Cost and First Year Maintenance

	Second Year Maintenance

	Third Year Maintenance

	Hardware Costs (servers, workstations, memory upgrades)

	Infrastructure Costs (bandwidth, network upgrades, etc.)

	Core Implementation Team (burdened overhead rates used)

	Ancillary Resource Costs (burdened overhead rates used – network admins, DBA, etc.)

	Training Costs

	Mentoring Costs

	Consulting Costs

	Administrative Costs

	Learning Curve (expected dip in productivity to realized a significant increase in productivity)

	Help Desk Costs for Support


During our review of these items, we did not have a suitable baseline and or enough experience as an organization with implementing a new, formal process for software development combined with a set of tightly coupled supporting tools (as opposed to varying point solutions from many different vendors).  Therefore, taking all of the items above into consideration, we are estimating the TCO for this implementation conservatively to be 200% of our investment of licenses and first year maintenance.  

Our proposed cost for licenses and first year maintenance is $6,200,000
.  Therefore, our conservative estimate for the TCO is 12,400,000 over a thirty-six month period.

Estimated Benefit

	There are nine disciplines in the Rational Unified Process, business modeling, requirements, analysis & design, implementation, test, deployment, configuration & change management, project management, and environment.  Meeting with functional and project management, we mapped our current areas of work effort within software development into one of the nine RUP disciplines.  Next we estimated the percentages of work allocation for the disciplines as represented in the accompanying table:

We started our calculations with an IT project budget next year 
	Discipline Breakdown Percentage

Business Modeling

6%

Requirements

13%

Analysis & Design

9%

Implementation

31%

Test

26%

Deployment

3%

Config & Change Mgnt

3%

Project Management

5%

Environment

4%




of $500,000,000
.  Then we backed out 41% ($205,000,000) for all project budgets that the RUP and or Rational tools would not add value to (i.e. infrastructure upgrade projects, migration to a new operating system version for our desktops, etc.).  The remaining budget has the potential for the RUP and tools to add value.  Applying the discipline breakdown percentages to the remaining budget resulted in the following figures:

	RUP Discipline Breakdown of Budget

	Project Budget
	$   500,000,000

	Infrastructure, Maintenance, etc.
	41%
	205,000,000

	Remaining Budget to be Applied
	295,000,000

	Business Modeling
	6%
	17,700,000

	Requirements
	13%
	38,350,000

	Analysis & Design
	9%
	26,550,000

	Implementation
	31%
	91,450,000

	Test
	26%
	76,700,000

	Deployment
	3%
	8,850,000

	Config & Change Mgnt
	3%
	8,850,000

	Project Management
	5%
	14,750,000

	Environment
	4%
	$   11,800,000


Requirements Management

Improvement in requirements elicitation, scope management, change impact analysis, and traceability between the development areas as well as the business is estimated to improve productivity of the requirements discipline, analysis & design discipline, and testing discipline.  Using conservative percentages for productivity improvement from using the Use Case method of capturing functional requirements, we estimate a 14% increase in productivity.  Utilizing use cases will significantly reduce the ambiguity of our current requirements, resulting in a sharp decrease in the amount of rework and scrap we experience in analysis & design, implementation, and testing.  Automating requirements management with RequisitePro, we estimate a 6% increase in productivity.  Currently we are primarily using Excel spreadsheets to manage requirements, a very manually intensive error prone process.  The ability to trace a functional requirement (detail level) up to a Feature (high level) as well as to a test case is estimated to increase productivity an additional 2.5% from the ability to manage the inevitable change in our requirements and perform timely impact analysis.

An overall productivity improvement of 22.5% for the area of requirements is estimated.  

	Area
	% Of Project Budget
	Estimated Requirements Project Budget Extension
	Estimated Area Improvement
	Applied to 100% of Projects 
	1st Year % of Projects We Can Apply To
	Estimated 

1st Year Savings

	Requirements
	13%
	$38,350,000
	22.5%
	$8,628,750
	30.0%
	$2,588,625



Automated Testing

Implementation of automation for unit testing, functional testing, performance testing and regression testing would reduce project cycle times and substantial increase productivity of our testing. Building test plans and test cases based on requirements facilitates testing the intent of the application, not just the code.  When test planning occurs in parallel with development, the time saving will be significant.  Improving the scope and frequency of regression testing will provide us with an 18% increase in productivity.   We will be able to plan, track, and execute the regression testing through Rational TestManager and well as advance to functional testing using the same tool.  We estimate this will provide us with an additional 6% of time saved. 

We estimate that implementation of automation for unit testing, functional testing, performance testing and regression testing will increase the productivity of testing efforts and yield an improvement of 25% overall.

	Area
	% Of Project Budget
	Estimated Requirements Project Budget Extension
	Estimated Area Improvement
	Applied to 100% of Projects 
	1st Year % of Projects We Can Apply To
	Estimated 

1st Year Savings

	Testing
	26%
	$76,700,000
	25.0%
	$19,175,000
	33.3%
	$6,385,275



<<Your Company Additional Key Area to Improve>>

<<TBD>>

	Area
	% Of Project Budget
	Estimated Requirements Project Budget Extension
	Estimated Area Improvement
	Applied to 100% of Projects 
	1st Year % of Projects We Can Apply To
	Estimated

1st Year Savings

	<<TBD>>
	XX%
	$X,XXX,XXX
	XX.X%
	$X,XXX,XXX
	XX.X%
	$X,XXX,XXX


Second and Third Year Estimated Savings

The estimated savings above represent first year savings.  We obtained project budget projections from the PMO for the next two years.  The project budgets are expected to grow by 5% per year for the next two years.  

As we mature on the RUP and utilization of the Rational tools, we estimate the amount of project that we can apply the RUP and tools to will continue to increase.  This increase will be reflected in our “% of project applied to” column in the tables below.  For our calculations, we have held our estimates in the “% of project budget” column static.  We expect these percentages to change over the course of our implementation and maturity level, and will track the changes with our actual measurements as we progress.

	Area
	% Of Project Budget
	Estimated Requirements Project Budget Extension
	Estimated Area Improvement
	Applied to 100% of Projects 
	2nd Year % of Projects We Can Apply To
	Estimated 

2nd Year Savings

	Requirements
	13%
	$40,267,500
	22.5%
	$9,060,188
	55.0%
	$4,983,103


	Test
	26%
	$80,535,000
	25.0%
	$20,133,750
	70.0%
	$14,093,625


	<<TBD>>
	XX%
	$XX,XXX,XXX
	XX.X%
	$XX,XXX,XXX
	XX.X%
	$XX,XXX,XXX


	Area
	% Of Project Budget
	Estimated Requirements Project Budget Extension
	Estimated Area Improvement
	Applied to 100% of Projects 
	3RD Year % of Projects We Can Apply To
	Estimated 

3RD Year Savings

	Requirements
	13%
	$42,185,000
	22.5%
	$9,491,625
	90.0%
	$8,542,463


	Test
	26%
	$84,370,000
	25.0%
	$21,092,500
	95.0%
	$20,037,875


	<<TBD>>
	XX%
	$XX,XXX,XXX
	XX.X%
	$XX,XXX,XXX
	XX.X%
	$XX,XXX,XXX


Total Benefit Over 36 Month Period

The total benefits over a 36-month period are the summation of the first, second, and third year estimated savings as follows:

	Requirements
	$  13,784,191


	Testing
	$  40,516,775


	<<Your Company Key Area to Improve>>
	$  X,XXX,XXX

	Total Benefit
	$XX,XXX,XXX


Estimated Return On Investment

The estimated return on investment over a 36-month period is as follows:

	Estimated 36-Month ROI

	Total Benefit
	$XX,XXX,XXX

	Less Total Cost
	$XX,XXX,XXX

	ROI
	$XX,XXX,XXX

	
	

	Total Benefit
	$XX,XXX,XXX

	Divided by Total Cost
	$XX,XXX,XXX

	ROI Percentage
	XXX%
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� $38,350,000 * 22.5%  = $8,628,750     |   $8,628,750   * 30.0% = $2,588,625 


� $76,700,000 * 25.0%  = $19,175,000   |   $19,175,000 * 33.3% = $6,385,275 


� $40,267,500 * 22.5%  = $ 9,060,188     |   $ 9,060,188   * 55.0% = $ 4,983,103 


� $80,535,000 * 25.0%  = $20,133,750    |   $20,133,750  * 70.0% = $14,093,625 


� $42,185,000 * 22.5%  = $ 9,791,625     |   $ 9,491,625   * 90.0% = $ 8,542,463 


� $84,370,000 * 25.0%  = $21,092,500    |   $21,092,500  * 95.0% = $20,037,875 


� $2,588,625 + $4,983,103 + $8,542,463 = $13,784,191


� $6,385,275 + $14,093,625 + $20,037,875 = $40,516,775
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