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Executive summary

Process improvement using IT standards can help managers implement functional processes and achieve successful projects.  Project failures are costly to organizations.  In 1995 the Standish Group estimated that $81 billion was spent on cancelled software projects by American companies.68 It is in the organizations best interest to explore options to help improve processes.  Project success can increase as processes are standardized.  

This paper explores four IT standards researched by obtaining and studying various sources including journal articles, professional presentation power point slides, white papers, and case studies: 

· ISO

· COBIT

· ITIL

· CMM

ISO, an organization of national standards, enables organizations to compete globally.  Organizations can obtain customers world wide, because ISO is recognized by many people.  ISO helps improve internal communication and can reduce company costs.  There are currently over 15,000 published ISO standards.32
COBIT with its strong focus on control of IT systems enables organizations to better align IT and business.  Business requirements are met with IT resources.  The COBIT framework includes 34 control processes further detailed with 215 control objectives.  The value of IT can increase when an organization implements COBIT.33
ITIL identifies best practices for IT service management.  ITIL was not widely adopted until the 1990’s, but is becoming more popular throughout the world.  ITIL uses service agreements between IT and business.  The service agreements increase communication flow and help reduce errors due to lack of communication or misunderstandings.  Organizations can decrease cost, increase efficiency, and improve internal and external customer satisfaction by implementing ITIL.1, 35, 66
HP is an active supporter of ITIL.  They were the first major sponsor of the IT Service Management Forum in the United States and the first major organization to adopt ITIL.  HP developed OpenView software based on ITIL standards.  The software assists organizations in implementing the best practices of ITIL.  Organizations who use HP’s OpenView software have reported positive results such as increases in IT productivity of 14%, an average of 20% reduction in staff time for service level management, and increasing ROI.  HP themselves have reported improvements of IT management by 50% and 82% higher operations productivity due to implementing ITIL.24,30,37
CMM enables organizations to develop repeatable, standardized processes.  It provides guidance for what organizations should do and can aid organizations in saving time and money by using processes.  Organizations are assessed on five different levels starting with level 1 which applies to organizations without any documented processes.   At level 5 organizations are considered mature and concentrating on continuous improvement.  The use of CMM can aid organizations by decreasing costs.  Costs decrease as the organization reduces rework by catching defects before they are too far along, improves productivity, improves quality, and experiences on time delivery. 7, 11, 13, 48, 54, 60 

Raytheon Company has implemented CMM in many of its business divisions.  Raytheon Electronics System (RES), a division of Raytheon Company, reported great success using CMM.  They decreased quality costs by 21%, improved productivity by a factor of 170%, and improved quality.  RES is now able to share their experiences and knowledge with their customers and other organizations.16
Network Centric Systems (NCS), another division of Raytheon Company, implemented CMM.  NCS is the fifth organization in the world and the first division of Raytheon Company to achieve CMMI level 5.  The division has reported measurable improvements including 5% cost improvement, 8% schedule improvement, and 44% defect density improvement.12
There are limitations to standards also.  Implementing standards requires change in the organization which can be difficult on employees.  Standards require time and dedication of management and employees.  Benefits may not be realized if support and commitment are not evident.  Overall, standards can provide many benefits if the organization uses the available models as intended.

International standards enable organizations to adopt a framework that already exists.  Developing standards requires time and money.  The standards available are based on best practices and are proven to help organizations improve costs, customer satisfaction, and project success.  The organization can choose one international standard or more that work together and adapt the standard to fit the business needs and requirements.

Process improvement is important

“Business processes – from making a mousetrap to hiring a CEO – are being analyzed, standardized, and quality checked.”8 Why is process improvement so important?  Many projects are over budget and past the project deadline; others are cancelled later than they should have been.  Projects are completed with less functionality than anticipated or with quality issues.  

The Standish Group publishes findings from their Chaos surveys taken by government and commercial organizations.  According to the Chaos 2004 Survey Results project failure has gone down 13% and project success has come up 13% while challenged projects stay the same when looking at 1994 compared to 2004.  


Chart from InfoQ.com website http://www.infoq.com/articles/Interview-Johnson-Standish-CHAOS.18
Overall, the average percent of cost and time overrun have come down from 1994 to 2004 as shown in the charts below.  According to Jim Johnson, founder and chairman of the Standish Group, challenged and failed projects should not be in the same category in people’s minds.  The Standish Group is trying to “distinguish Project failures from Project Management failures, which may still deliver value.”18 Projects in the challenged category include those that are over budget or schedule.  Cancelled projects or projects finished but not used are considered failures.18
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Charts from InfoQ.com website http://www.infoq.com/articles/Interview-Johnson-Standish-CHAOS.18
Process improvement can help managers

· Meet their deadlines with processes that function correctly the first time.  

· Prevent last minute pinches.

· Decrease over budget projects, customer complaints, and rework due to quality failures.  

The quality of software, human resources, project management and many other areas of IT can be improved by applying standards to business processes.  Businesses can achieve measurable results of improvement by using standards.  ISO, COBIT, ITIL and CMM are four standards businesses can follow.18
ISO has over 15,000 published standards

“ISO is a network of national standards institutes of 157 countries.”  There is one member per country and a Central Secretariat in Geneva, Switzerland that coordinates the system. ISO is the world’s largest developer of standards.  It covers many sectors of the business world with over 15,000 published standards.  The following chart shows the standards added over the past years.31, 32
[image: image3.emf]
Source: ISO http://www.iso.org/iso/en/aboutiso/annualreports/pdf/chapter2.pdf 32
ISO enables businesses to compete worldwide.  Customers benefit from ISO also by knowing they can shop the competition no matter where they are located if the product or service conforms to the ISO standard governing it. There are ISO standards for different types of screws, software development, networking, and many other items.31
The ISO 9000 and ISO 14000 families are among ISO’s most widely known standards.  ISO 9000 focuses on quality requirements in B2B dealings.  ISO 14000 sets to achieve at least as much, if not more, in helping organizations to meet their environmental challenges.31 

COBIT is achieving recognition worldwide

COBIT (The Control Objectives for Information and related Technology), was created by the IT Governance (ITGI) and Information Systems Audit and Control Association (ISACA) in 1992.  COBIT was first copyrighted in 1996 and is now in its 4th edition.  COBIT is an IT governance framework which has a strong focus on the control of IT systems and using IT to achieve strategic business objectives.  It helps ensure that “undesired events will be prevented or detected and corrected.”6 COBIT is based on proven IT standards and best practices and concentrates on what should be achieved by an organization.6, 33 

COBIT is “achieving recognition worldwide as the authoritative source on IT Governance, IT Control Objectives, and IT Audit.” 43 COBIT is not only for those in the IT industry, but can also be used as a guidance framework for business and management processes.  It is used by CIOS, accounting agencies, governmental agencies, information systems auditors, and others.  The COBIT framework “provides a reference model and common language for everyone in an enterprise to view and manage IT activities.”33 Business requirements are to be identified and detailed to enable IT resources to deliver information services following structured processes.33,43
COBIT aids businesses with information security control and detailed processes using four control areas:  


[image: image4]
· Plan - Management develops a strategic plan for IT based on business objectives and requirements to generate the most value from IT.  

· Do - Management puts the developed plan into action by identifying solutions and acquiring the necessary technology.  

· Check - The plan is seen in play, users are trained and it is determined if the processes are effective.  

· Correct – Processes are evaluated to determine what is working well and redefining processes if necessary.33,65  

The following figure details the four areas of control and the 34 related processes which cover 215 control objectives.19
[image: image5.emf]
 Source:  Hawkins, et al, 200319
COBIT’s framework allows management to “bridge the gap between control requirements, technical issues and business risks.”34 It helps align IT resources to business requirements.  Information and the technology that supports it are one of the most valuable assets of many businesses.  An organization’s success partly relies on recognizing the values of IT and managing the associated risks. COBIT enables businesses to increase the value of IT, comply with regulatory demands, and manage risk.34, 43 
ITIL was not widely adopted until the 1990’s

Information Technology Infrastructure Library (ITIL) is a series of documents which emerged in the 1980’s when the British government determined the provided level of IT service quality was insufficient.  The Central Computer and Telecommunications Agency (CCTA), a governmental department in the United Kingdom, developed ITIL to improve quality within government IT departments.  CCTA merged into the Office of Government Commerce (OGC) in April 2001.35,66
Who uses ITIL?

ITIL started in Britain as it was developed within the British government.  It then found its way to Europe and Canada.  ITIL currently has over 100,000 certified (trained) professionals and consultants.  They are primarily located in Europe, Australia and Canada.  Currently, only a small percentage of certified professionals reside or practice in the United States.  ITIL adoption in the United States is now gaining momentum.1, 36
Short list of organizations in the United States that are implementing ITIL:

· Microsoft – by providing Microsoft Operations Framework (MOF)

· HP – by providing IT Service Management Reference Model

· IBM – by providing IT Process Model

· US Army

· State of California

· State of North Carolina

· Blue Cross – Blue Shield of Florida

· Blue Cross – Blue Shield of Texas

· LG&E Energy LLC

· United Health Group in Minneapolis 

[image: image6]
List taken directly from Ball, 2005, http://images.globalknowledge.com/wwwimages/whitepaperpdf/WP_ITIL.pdf.1
Structure of ITIL is a series of books

ITIL is an integrated set of best practice recommendations with common definitions and terminology used to assist organizations in developing a quality framework.  ITIL is divided into a series of books, sometimes referred to as sets.  The books are subdivided into practice areas covering individual subjects.  Each practice area book contains processes.  Service Support and Service Delivery, the two most commonly used practice areas; focus on IT Service Management processes.44, 66
The structure of ITIL is represented in the following diagram showing each of the ITIL books.
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Source:  Lloyd, et al, 2002, http://www.tso.co.uk/pism/app/frames.htm.44 

The practice areas with the related processes are detailed in the following chart


[image: image8]Chart adapted from information contained in sources 35, 41, and 61.

The Core of ITIL

ITIL supports IT providers in the “planning of consistent, documented, and repeatable processes that improve service delivery to the business.”35 Service Management’s primary objective is to ensure the IT services and business needs are aligned.  Businesses can become dependant on IT services and disruption can create delays, cost increases, and decrease in productivity.  Service Support and Service Delivery are the two sections of Service Management.  Service Support’s goal is to ensure business needs are met cost effectively through continuous improvement of service while keeping up with the ever changing business demands.  Service Delivery’s goal is the management of the services themselves and ensuring the services are provided as agreed upon.35, 41, 44
Service Support Service Support and Service Delivery are detailed in the following figures. 
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Source:  Lloyd, et al, 200244
Five Characteristics of ITIL

[image: image32.jpg]



· ITIL is publicly available.  The framework can be implemented by any organization. 37,44
· Focuses on best practice framework that may be modified to fit the organization’s needs.37,44
· “The models show the goals, general activities, inputs and outputs of the various processes, which can be incorporated within IT organizations.”44
· Provides framework to structure existing methods and activities within an organization37,44
· ITIL recognized as the De facto standard by the mid-1990’s.  A common language is used between business personnel and the IT staff.  This provides a communication link that does not exist at every organization.  A road block can occur when the business personnel and the IT staff believe the other speaks a different language.  ITIL provides terms that can help the divisions of the business communicate effectively. 37,44
· High quality services and cost are two important issues.  ITIL’s Service Delivery includes setting up service agreements and overseeing the details within to insure the agreement is met. 37,44   

· itSMF (IT Service Management Forum) formed in 1991 has chapters in many countries.  itSMF develops and promotes best practices in service management.  It is a major influence on and contributor to standards.  Members of the forum are able to communicate with peers to discuss issues, exchange ideas, and obtain information.37,44 

The many benefits of ITIL

· Cost savings are a big benefit of ITIL.  Identifying the cause of problems helps prevent future reoccurrence.  Setting service agreements will reduce communication errors or lack of communication between IT and Business thereby saving money on down time and productivity loss.  “Gartner measurements show that the overall results of moving from no adoption of IT Service Management to full adoption can reduce an organization’s Total Cost of Ownership by as much as 48%.”36  For instance, “Procter and Gamble publicly attributes nearly $125 million in IT cost savings per year to the adoption of ITIL, constituting nearly 10% of their annual IT budget”36, thus improve ROI of IT.36,43
· ITIL improves efficiency and extends business by improving process flow thus enhancing a company’s competitive capability.62 “Shell Oil utilized ITIL best practices when they overhauled their global desktop PC consolidation project, encompassing 80,000 desktops. After this project was completed, they can now do software upgrades in less than 72 hours, potentially saving 6000 man-days working days and 5 million dollars.”36
· ITIL can improve internal and external customer satisfaction with the services and products provided by the company.62
· ITIL makes regulations consistent by establishing controllable standards that are customized to the company’s operations.62
ITIL can bring a variety of benefits for users. The coordinating function of ITIL plays a vital role when put into effect.  For example, suppliers, customers, and internal staff are brought together using the common terminology of ITIL enabling the company to meet their business goals.  At the same time stakeholders including customers, users, and outsourcers can be integrated into the company’s value chain.36, 62
Along with benefits come ITIL drawbacks 

· ITIL does not detail how to implement the best practices.  IT simply states what businesses should do and leaves them to design their own processes based on the best practice principles.  “`You don’t implement ITIL,’ says Johnson, the member of the original ITIL team.  ‘You use it to help create organizational change.’”66 

· Change is hard for many employees.  They fall into habits and when the process or procedure changes employees may not follow through.  Some employees cannot adapt to the new processes and turnover may rise. 66 

· ITIL can become a long project.  Interest and momentum may slow down as time goes by.67
HP ITIL Case Study 




HP (Hewlett-Packard) started in 1939

HP began as a partnership in 1939 and was incorporated in 1947.  HP headquarters are in Palo Alto, California. HP, a Fortune 11 company, covers more than 170 countries around the world.  They had $86 million in revenue, generating $7 million in organic growth for fiscal year 2005.  HP had gross profit of $20,256 million in 2005. 20, 29
The data below reflects HP’s development in recent years:

Annual financial report from 2003~200520
[image: image12.emf]
10years HP stock chart20 
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Source:  HP, Stock Charts, 200629

HP serves many customers

“HP is a leading global provider of products, technologies, solutions and services to individual consumers, small and medium sized businesses (“SMBs”) and large enterprises.”20 They offer many products and services including storage and server products, consulting and technology services, commercial and personal computers, printers, digital cameras, and financial services.  “In 2005, HP shipped more than 50 million printers, 30 million PCs and 2 million industry-standard servers.”20 The revenue of services plays an important role in HP (18%+) as can be seen from the following charts.20  

[image: image14.emf]
Source: HP, 2005 Annual Report, http://library.corporate-ir.net/library/71/710/71087/items/188195/05ar-graphics.pdf20
The components of weighted average net revenue growth were as follows for the fiscal years ended October 31:

[image: image15.wmf]
Source: HP, 2005 Annual Report, http://library.corporate-ir.net/library/71/710/71087/items/188195/05ar-graphics.pdf20
“HP offers a comprehensive portfolio of market-leading products, services and solutions.”26 They are able to meet the needs of different customers such as:

· Consumers by supplying products such as handhelds, notebooks, printers, digital cameras and accessories. 26
· Small and medium-size businesses by providing consulting services, technology and services through Smart Office Portfolio. 26
· Enterprise and public sector customers by enhancing current IT systems and offering other solutions to meet the business needs through services and technology to help them “lower costs, function more efficiently and serve constituents better.”26
HP’s strength in numbers

HP employs more than 150,000 employees and 69,000 professionals.21, 22 The CIO should report to the CEO directly according to the following words:

“…….if you think back to what I said we started with in 1999, I mean, we didn't even have a company CIO in 1999 - we had 87 of them. Yes, it has changed. It has become a more important job. It has become a direct reporting job. Three years ago, it wasn't a direct reporting job, even though we had a single CIO for the company. It's as critical a part of our business success and how we operate the business as a CFO, a business head, or anyone else. And that absolutely is different over the last several years.”  Former CEO:  Carly Fiorina23
A look at HP’s employee figures over three years:

[image: image16.emf]
Source: HP, 2006 Global Citizenship Report, http://www.hp.com/hpinfo/globalcitizenship/gcreport/pdf/summary_data.pdf 21
“Complemented by a global network of partners, HP Services helps bolster your business agility with an experienced team of more than 69,000 professionals that includes:

· 23,000 Microsoft specialists 

· 18,000 UNIX specialists 

· 4,500 Cisco specialists 

· 3,000 Linux specialists 

· 7,500 network & systems management specialists 

· 5,000 storage specialists
· 6,300 OpenVMS engineers”22
HP has been an active supporter of ITIL since 1996

HP was the first major corporate sponsor of the IT Service Management Forum in the United States.  In 1996, HP had the highest number of ITIL-certified consultants in the world.  They built ITIL standards into HP OpenView software.  ITSM enables organizations to improve IT at different levels including problem management and service level management.28, 37
HP OpenView offers a complete portfolio of service management software. These software solutions help businesses with the effort of implementing ITIL best practices. HP OpenView’s service management solution covers service management for all types organizations including IT and service organizations. “HP has brought HP OpenView Service Desk and the HP OpenView technology service management solutions to a level of integration that is unparalleled in the industry.”25 In addition, the solutions utilize ITIL best practices.25 Features include: 
·  “A documented audit for ongoing monitoring of controls

· Automatic incident notification controls

· Proactive problem identification and resolution controls

· Controls to collect, process and act

· Investigative controls 

· Controls to quickly understand impacted services and determine incident root cause

· Predefined application controls and documented procedures and instructions for actions

· Controls to correlate performance metrics across  layers of IT services

· Controls to monitor and measure transactions running on the infrastructure”25
[image: image17.wmf]
Source: HP, 2005, https://h30046.www3.hp.com/campaigns/2005/promo/1-XEAN/images/5983-1462ENA1_lowres.pdf20
HP OpenView Service Desk software is based on ITIL standards

Service Management is very important within organizations, especially e-businesses.  Customers have high expectations and are impatient with outages and down times.  Problems need to be found and rectified quickly to ensure customer satisfaction.  Improving service management processes will enable the organization to better serve the needs of their customers.  HP OpenView Service Desk is software that helps organizations “manage crucial support and service processes by implementing help desk, problem, change, configuration, and service level agreement (SLA) management into a single workflow.”30   

IDC interviewed a number of IT executives at organizations using HP OpenView Service Desk software to aid in determining the realized benefits.  The organizations surveyed were from many industries with employee ranges of 28 to 140,000.  There was a median of 400 servers at 50 sites among the organizations.  IDC asked questions about cost and processes before and after using the HP software.  According to IDC report the surveyed companies reported the following results after deploying HP OpenView Service Desk:30
· “IT productivity increased by an average 14%

· The average cost savings over three years of almost $4.2 million annually. When normalized for company size, these savings amounted to $17,235 per use(see the following figure)

· An average of 75.5% less staff time to identify and fix problem

· An average 20% reduction in the staff time for service level management and a 20.8% reduction for managing the internet/transactional customer experience

· Reducing IT staff by an average of 7.5% over three years.

· ROI increased 411% according to ROI analysis for deploying HP OpenView Service Desk(see table)”30
[image: image18.wmf]
 Average Annual Savings per 100 users from Deploying HP OpenView Service Desk

Source:  IDC, 2004, https://h30046.www3.hp.com/campaigns/2005/promo/1-XEAN/images/HP_Service_Desk.pdf30
ROI analysis for deploying HP OpenView Service Desk
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Source: IDC, 2004, https://h30046.www3.hp.com/campaigns/2005/promo/1-XEAN/images/HP_Service_Desk.pdf30
ITSM in HP
Managing IT service is important for businesses to remain efficient and cost effective.  ITSM (IT Service Management) allows businesses to see the value of IT and the need for great delivery of IT services.  “HP’s approach to ITSM is based on industry best practices of the IT Infrastructure Library (ITIL) and is designed to address the people, processes and technology issues that all IT organizations face.”28  

“ITSM enables HP to meet changing business initiatives, and it also provides: 
·  The ability to reach lowest cost ownership

·  a common understanding of technology and its lifecycle

·  a process-based IT value chain

·  the basis for enterprise-wide, best-in-class, and quality management

· guidance for organizational improvement

· the ability to create a sourcing portfolio with clients and suppliers

· rapid integration of acquired infrastructure”24
Who cares about ITSM?
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· “CEOs who are driving business initiatives that require IT support

· COOs and CFOs who are interested in increasing ROI and reducing the cost in IT

· CIOs who need to adopt to business change and prove IT’s business value

· Business unit managers who are depend on IT performance  for revenues and results”24
“Every day, we go out and build magnificent IT structures, but then the tidal waves of consolidation, merger or reorganization hit and they get washed away. At the end of the day, our job is not about the sandcastle that is visible at any one time; it’s about cumulative organizational competence----the ability to cope with changes by building better sandcastles in a shorter time, all of the time. ITSM equips us to do just this.”

Alan Nance, IT Service Management/ITIL industry expert24
HP “realized ITIL is the building block for ITSM framework and architecture and beyond that, it’s a map for how to operate as an Adaptive Enterprise.” 24  ITIL processes offered the proven, best-practice standards HP desired.  HP developed a linked model showing the ITIL processes.  The reference model below provided a picture for HP. 24
[image: image20.wmf]
FIGURE: The HP ITSM reference model

Source: HP, 2004, Castles in the sand, https://h30046.www3.hp.com/campaigns/2005/promo/1-XEAN/images/5982-8763EN_lowres.pdf 24
The HP ITSM reference model is based on the belief that IT should be run “like a business” rather than merely running IT “within a business”.25  For this reason, the HP model includes processes to ensure IT-business alignment.  The model combines the best experiences of both ITIL and industry. 25 
[image: image21.wmf]
Source: HP, 2004, HP IT Service Management Solutions, http://h20229.www2.hp.com/solutions/itsm/itsm_bb.pdf27 

HP’s ongoing results from ITSM:
· “Improve IT management by 50%

· Cut service and storage costs in half

· Achieve 82% percent higher productivity in operations1 

· Provide market-beating total customer experience (HP is #1 world worldwide in outsourcing.)

· Provide ultra- high-availability solutions

 Compared to reference group, 2001, compass study”24


HP case study conclusions:

1. ITIL does not give instructions for application; it only gives guidance through best practices.  Take quality time to decipher ITIL’s best practices and determine how to apply them to your organization.45
2. ITIL is a long process, but setting small achievable goals will help keep interest at a high level.44,45
3. ITIL aligns IT with business and runs IT as a business.  Foster communication between IT and business to develop good working relationships.44
4. Take the time to train employees and develop change management.  Help employees develop necessary skills to perform their tasks. ITIL requires employees to do things a certain way which can be a big change for some.  Dealing with this issue from the beginning will keep things flowing smoother along the way. 44,45
5. ITIL is a best tool for a CIO to use to meet the goals of the organization.  

CMM is a structured approach to process improvement

CMM refers to the first model of its kind and the family of process models that followed.  “A process model is a structured collection of practices that describes the characteristics of effective processes; the practices included are those proven by experience to be effective.”3  CMM is a way for organizations to further develop and improve their software or other business processes.  It provides guidance for what organizations should do to improve processes.  CMM is not only for large organizations.  Small organizations can benefit from the model also.  The use of CMM by small organizations has increased 54% from 1999 to 2003 according to the SEI.15,63
Process is very important to every project.  Some managers feel process improvement costs too much or it takes too long.  In the long run process improvement will save the company money by helping to prevent late and over budget projects, necessary reworks due to quality control issues, and lost business due to customers giving up.  Many organizations have successfully implemented CMM into their business, but there are many that stop using CMM before allowing the possibility to realize the potential benefits.11, 17
CMM was originally developed for the area of software development.  Today it is used as a model of maturity processes for many different areas of a business.  The Capability Maturity Model for Software (SW-CMM), Systems Engineering Capability Maturity Model (SE-CMM), and Integrated Product Development Capability Maturity Model (IPD-CMM) are legacy CMMs that are no longer maintained by the SEI as they have been incorporated into CMMI models.3,56
CMM funded by the military

CMM was initially funded by military research.  “The United States Air Force funded a study at the Carnegie-Mellon Software Engineering Institute to create a model for the military to use as an objective evaluation of software subcontractors.”13 CMM was the result of the study.13


Timeline adapted from sources 13, 39, 40, and 64.

The SEI no longer updates CMM as it has been replaced with the updated quality software development standard Capability Maturity Model Integration (CMMI).  CMMI is used for many disciplines by integrating many different models.  Created by members of industry, government, and SEI; CMMI includes the process of CMM and “takes into consideration other key factors critical to the development of quality software, such as standards for measuring risk and selecting vendors.”39  

CMM has a hierarchy of five maturity levels
Each maturity level contains Key Process Areas (KPAs).  The organization is rated based on the KPAs.  Mastering the key process area of each level enables the organization to move up among the levels.  Each level of KPAs requires the definition of processes, recording of results, and evidence of achieving that KPA.7
“Predictability, effectiveness, and control of an organization’s software processes are believed to improve as the organization moves up these five levels.  While not rigorous, the empirical evidence to date supports this belief.” according to the SEI.  The following chart details each level by key process areas the organization must achieve to reach the level, characteristics of the level, and estimated time to move from one maturity level to the next.  Looking at the chart it takes an average company about 6 ½ years to move from level 1 to level 5.7,13,54,55,59,64
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Level 5

All of the KPAs below plus Organization considered mature

Optimized

Defect Prevention Software processes fully defined & communicated

Continuously  Technology Change Management      to employees

   improving Process Change Management Usually achieve expectations in relation to estimated 

    costs, time, and functionality of software

Focus on continuous process improvement

Level 4

All of the KPAs below plus Formalize process for collection and analysis of 

Managed Quantitative Process Management     statistics

Predicatable Software Quality Management Processes are understood 13

Concerned with finding reasons for any variations from 

    standardized process

Capable of finding ways to adapt process without 

    deviating too far from standardized process

Performance is predictable

Level 3

All of the KPAs below plus Technical quality and content reviewed by peers

Defined Organization Process Focus Quality control activities defined and practiced such as  25

Standard  Organization Process Definition     walkthroughs, and formal testing

Consistent Training Program Use of measurement data to control quality such as 

Integrated Software Management     defect levels & productivity

Software Product Engineering Consistency established by using defined, 

Intergroup Coordination     documented & standardized processes

Peer Reveiws

Level 2

Requirements Management Track cost, schedule, and functionality of projects 20

Repeatable Software Project Planning Processes used over again to repeat past success

Disciplined Software Project Tracking & OversightRisk of over budget and beyond schedule still an issue

Software Subcontract Management

Software Quality Management

Software Configuration Management

Level 1

None of the KPAs are accomplished Chaotic environment

Initial Processes, if in existence, are not defined 19

Processes are improvised

Projects often over budget and schedule

“Project success depends on individual heroics and 

    more often than not, sheer good fortune.  But 

    when the heroes leave the organization, their 

    history of success leaves with them.” 13


Chart adapted from information in sources 7, 13, 54, 55, 59, and 64. The data for time to move to the next level  is based “on organizations that have had more than one appraisal performed and reported each appraisal to the SEI.”59 Some companies reported their initial appraisal, but did not report their reappraisals or the size information requested.  The SEI feels the size represents most of the maturity levels for all size groups.55, 59 

CMM maturity profile improves over the years

A maturity profile shows how an improvement process such as CMM or CMMI is “being adopted worldwide based on appraisal results reported by SEI-authorized Lead Appraisers.”55   The information for CMM has been produced by the SEI since 1994.  CMMI’s first maturity profile was in 2003.  The maturity profile would not be possible without the voluntary reports of appraisal results by organizations.55, 56
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1993 compared to 2005 Maturity Levels

2005

1993

Adapted from the 1993 (1994 report) and 2005 (2006 report) Maturity Profile by All Reporting Organizations charts located at the SEI website.  1993 chart http://www.sei.cmu.edu/appraisal-program/profile/pdf/SW-CMM/1994apr.pdf.58   2005 chart http://www.sei.cmu.edu/appraisal-program/profile/pdf/SW-CMM/2006marSwCMM.pdf59 

The 1993 chart shows the maturity profile of organizations assessed and reported to SEI from 1992 through December 1993 based on 

· 156 organizations

· 58 participating companies

· 685 projects

· 16.0% offshore organizations58
The 2005 chart shows the maturity profiles from 2001 through December 2005 from appraisals conducted and reported to the SEI based on 

· 1,804 organizations

· 996 participating companies

· 8,897 projects

· 66.6% Non US organizations59
It is interesting to look at the differences in the maturity profiles from 1994 to 2006.  The number of participating organizations has increased significantly from the 1994 to the 2006 report by 1,648 organizations.  The number of projects has also increased significantly by 8,212 projects involved in the profile.  The chart shows the majority of organizations at level 1 in 1993. In 2005 more organizations are at levels 2 and 3 and those at levels 4 and 5 have increased since 1993.  

Think back to the chart at the beginning of the paper on project success and failure.  Project success has increased and failure has decreased.  Could this have anything to do with more organizations implementing process improvement models and achieving higher levels over the years?

CMM is used world-wide

CMM is used in many different countries across the world.  The SEI only reports results on companies where appraisals have been performed and reported to them.  There may be many more adopters of CMM, but these are the published figures.  The following chart shows the five levels of CMM from reporting organizations in different countries.  India has the most reporting organizations at levels 4 and 5.  The majority of reporting organizations in the United States are at level 1.59
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Chart adapted from SEI website Interactive Maturity Profile by All Report Organizations September 2005 Release. https://seir.sei.cmu.edu/seir/domains/CMMspi/Benefit/imp/frmset.Prof_All.asp?REL=IMPSEP05&VER=September&YR=200559  Results based on 18 countries and 1,528 organizations based on most recent appraisal of organizations reporting a maturity level rating.59  

The following chart shows all the countries across the world where organizations have been assessed and have reported the assessment to the SEI.  The chart includes around 60 countries.  It appears the majority of North America has been assessed.
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Chart from CMM September 2005 Release at http://seir.sei.cmu.edu/seir/domains/CMMspi/Benefit/imp/body.enlarge.asp?ID=./latest_profile_images/TheWorld&VER=September&YR=200559
CMM promises many benefits to its users

· CMM can save money  

The Capability Maturity Model provides a guideline for developing processes to enable a company to complete projects on time and on budget with acceptable functionality.  The key process areas (KPAs) should be documented and practiced along with measurable results in improvement in the cost structure of quality costs.  The following chart shows the five CMM levels along with the related hypothetical costs.  Prevention costs increase as procedures are put into place to prevent defects.  Appraisal costs rise as the company spends more on quality assurance and testing.  Internal failure costs increase initially due to more testing and finding of quality issues which cause more rework.  Level 1 has total quality costs around 60% while at level 5 costs are around 20%.  The total cost of quality is expected to decrease as the company matures toward level 5.11,42
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Chart from Eickelmann, 2004, http://www.umsl.edu:2263/iel5/52/29063/01309639.pdf?isnumber=29063&prod=JNL&arnumber=1309639&arSt=+12&ared=+13&arAuthor=Eickelmann%2C+N. 11
· CMM can be combined with other models such as the ISO 9001 standard, ITIL, Six Sigma, and various others.13,48,63
· Improves software product quality and the predictability of quality in future products.13
· Helps organizations catch defects before they are too far along.  Saves money as rework is less expensive and less time consuming the earlier it is caught.60
· Improves cost and productivity levels.48
· Improves cycle time (time to market or time to release software), on time delivery, accuracy of estimations, and the morale of the staff.10
· Allows organization to assess processes and see where improvements can be made.60,63 

· Allows organizations to measure the capability of software subcontractors to provide products with acceptable functionality, on time, and within budget.10
· Based on small steps instead of large leaps with many changes all at once.63
· Allows many countries to compete in the world market on even ground.64
· Enables organizations to develop repeatable processes that can be reused.  The point of processes is “Basically, so we don’t reinvent the wheel.” 9
 CMM also has limitations

· Accuracy of CMM levels

1. The SEI does not report information on organizations’ appraisals without their permission nor do they have information on every organization using CMM.  Therefore, the results of the available information are based on companies that volunteer their CMM information to be published.  This may not give a completely accurate picture of organizations using CMM.55
2. Organizations assessed at a level 3 may fall back to a level 1, but one may never know this.  The SEI is not responsible for ensuring organizations are compliant.64
3. May be based on organization’s self assessment.  Not all organizations are honest.40
4. Level achieved may apply to one project and not entire organization.40
5. SEI does not release information about organization’s assessment level nor will they verify it.40
· Focus of organization

1. CMM may cause the organization to focus on “perfectly completed forms rather than application development, client needs or the marketplace.”64  

2. The process and forms of CMM may cause the business to put the project deadline before the importance of quality and functionality.64
3. The organization may place process over substance.64
· Different levels of companies

Having standardized processes can help keep costs down, but there may not be much of an advantage for a company at a CMM level 2 to hire a software company at a CMM level 5.  The client company will pay a higher price and not be able to take advantage of all the provider can offer them.  “It’s like being a car salesman in Alaska touting a car’s great air conditioning.  It may be great, but you can’t take advantage of it,” says Bill Peterson, program director for software engineering process management at the SEI.38  

· Initial funds

It may be hard for small companies to obtain a CMM level assessment due to costs.  “The expense of building a really robust, repeatable software development process with project and metric tracking is many times the cost of a CMM assessment (which alone costs about $100,000).”40  

· Dishonest appraisers 

Appraisers may sell their assessment rating to the company they are appraising.  There is not an easy way to determine this is happening.40

· Internal appraisers

Businesses can receive an appraisal from an inside appraiser.  The inside appraiser will have more riding on the decision and be under more pressure to assess the company at a higher level than an outside one.  Asking the questions below will aid in determining how honest the company is about their rating and whether or not to use the company. 40   

CIOs can ask questions to help determine if the company is exaggerating their CMM rating or if they are truly using the model as intended, for continuous improvement. 40  Among the questions are:

1. “Who was the appraiser and how many assessments of this level has he/she completed?”40  This will let the CIO know if an internal or external appraiser was used and how much experience they have.

2. “What part of the company was tested?” 40  Only one segment may have been assessed and the company is claiming their maturity level for the whole company.

3. “How long ago was the assessment completed?” 40  If the assessment was years ago it is of little use as things change rapidly.

4. “Where is the evidence of continuous improvement?” 40  Make the company provide documentation detailing its improvement history such as improvements in customer delivery time, defects, and productivity.  

5. “Was the appraiser from inside or outside of the company?” 40  Inside appraiser will not be as objective to those from the outside.

6. “Where are the reports?” 40  The assessor will provide documentation to the company such as the Final Findings Report which discusses the strengths and weaknesses of the company.40
CMM Case Study on Raytheon Electronics Systems (RES) Software Engineering Laboratory 

Raytheon Company is an industry leader in defense and government electronics, space, information technology, technical services, and business aviation and special mission aircraft.  They are an international, high technology company with business headquarters in seven different states as shown on the chart below.51
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Source:  Raytheon, Company Overview, http://media.corporate-ir.net/media_files/irol/84/84193/corporate_overview_0806.pdf 51
Raytheon has many different business divisions including: 

· Integrated Defense provides “affordable, integrated solutions to a strong international and domestic customer base, including the U.S. Missile Defense Agency, the U.S. Armed Forces and the Department of Homeland Security.”50  

· At Raytheon Intelligence and Information Systems (IIS), data is transformed into knowledge. “IIS delivers proven intelligence and information solutions to customers in four primary markets: Intelligence, Surveillance and Reconnaissance, DoD and Civil Space Systems, Federal IT, and Homeland Security.” 50
· Network Centric Systems (NCS) has been developing optical phased-arrays (OPAs) over the past 20 years.  “These optical components enable computer-programmable, all-electronic steering and focusing of laser beams – with no moving parts. Raytheon is using this technology to leverage its development of advanced laser communications systems.”50
· “Missile Systems designs, develops, and produces missile systems for critical requirements, including air-to-air, strike, surface Navy air defense, land combat missiles, guided projectiles, exoatmospheric kill vehicles, and directed energy weapons.” 50
· Raytheon technical services provide “technical, scientific and professional services for defense, federal and commercial customers on all seven continents.” 50
Rebecca R. Rhoads, Raytheon CIO

Rebecca R. Rhoads, chief information officer of Raytheon Company, is “responsible for developing and implementing companywide information systems and policies, as well as overseeing the technical direction the company is pursuing in the area of information technologies and systems.” 52 The following chart shows the CIO reports to the CEO of Raytheon.52 
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Raytheon Electronics Systems achieves CMM level 4

Raytheon Electronics Systems (RES), a division of Raytheon Company, focuses on commercial and defense electronics; such as air traffic control, vessel traffic management and transportation systems, digital communications systems, ground-based and shipboard radar systems, satellite communications systems, undersea warfare systems, command control systems, and combat training systems.  RES also has missile product lines including the PATRIOT missile deployed in the Gulf War.16   

“Software is a major element of virtually all complex electronic systems and products developed.” 16  Software Engineering Laboratory (SEL) is a division that supports the commercial and defense electronics for RES.  This division employs around 1,200 software engineers and may have around 200 ongoing projects at any given time.  Project duration can vary from a few months up to 10 years.16
The software developing process began in 1987

SEL began the software process development mainly because of projects being over budget and past the schedule.  They had to move important employees from their current positions to help with the crisis in these projects.  In 1987 the company’s self assessment following the Capability Maturity Model left them sitting at a Level 1. 16
 In 1988 they officially started what they called the Software Engineering Initiative based partly on CMM.  The achievements and plans were presented to senior management for their ongoing support.  Raytheon spends around $1 million per year on this.  Raytheon chose CMM because “it made sense and customers supported this approach.” 16  They feel the most important effect of the software process development is the predictability of the process, which in turn leads to project completion within acceptable delivery times and at acceptable operation levels. 16
How Raytheon’s SEL division found success

Support and commitment were important to the success of the improvement process.  The software engineering manager drove the initiative from the very beginning, but other departments were called in for a conference to get them involved in the planning process.  Within these departments were the engineering manager and the general manager.  The managers were kept informed of the progress and were able to see the impact on their own programs, which reinforced the support and commitment to the initiative. 16 

Cultural issues arose during the implementation of the initiative.  SEL made it part of the line managers job to spend time on process improvement.  For the most part the culture was made up of “a strong quality ethic, heavy emphasis on planning and tracking mechanisms, a strong engineering background throughout all levels of senior management, and organizational precepts that promoted authority along with responsibility while also fostering accountability.” 16  SEL allowed the middle managers to have a sense of ownership in the project, but held them accountable.  There was resistance, but over the long term SEL was able to overcome the resistance through training programs and showing evidence of the initiative’s paybacks. 16
Defining requirements of the software process is very important.  SEL used peer-review inspections to find defect early and avoid more expensive rework at later stages. SEL wanted to utilize existing project data for use on other ongoing and new projects.  They accomplished this by implementing an automation system to track project details such as hours worked and defects.  This system was accessible by others to use the information on their projects. 16
Raytheon’s software process improvement strategies

The following chart shows the strategies Raytheon’s SEL division used.  They developed working groups for each strategy.  For example, the policy and procedures working group was responsible for developing detailed procedures and guidelines.53 

	Strategy
	Method
	Technique

	Infrastructure
	Policy and Procedures Working Group
	Software Engineering Policy 
Software Engineering Practices 
Detailed Procedures and Guidelines 

	
	Training Working Group
	Train Everyone 
Training During Work Hours 
Overview and Detailed Courses 

	
	Tools and Methods Working Group
	Tool Selection and Evaluation 
Commercial-Off-The-Shelf (COTS) 
Rapid Pathfinding Tool Laboratory 

	
	Process Database Working Group
	Software Engineering Processes 
Project and Project Kickoff Data 
Software Quality Data 

	Measurement
	Data Measurement Definitions
	Process, Project, and Product Metrics 

	
	Data Analysis
	Earned Value Management 

	Focus Points
	Product Improvement
	System and Requirements Definition 
Software Inspection Process 
Integration and Qualification Testing 

	
	Process Improvement
	Software Development Planning 
Training 
Pathfinding 

	Metrics Focus
	Product Quality
	Defense Density Metrics 

	
	Cost of Quality
	Appraisal to Failure Ratios

	
	Predictability and Productivity
	Cost Performance Indices and Coding


Source: Rico, 2000, http://www.dacs.dtic.mil/techs/RICO/2-3haley.shtml53
Raytheon’s measurable improvement

Raytheon has been able to demonstrate measurable improvement of its software engineering process.  They measure the impact of the Software Engineering Initiative by assessing the following areas:  

· Cost of quality – the cost incurred because it was not done right the first time.  Two years prior to the Initiative rework costs averaged about 41% of project costs.  In the next two years this had dropped to 20%.  The initial assessment was based on six projects because these projects were using 80-90% of the software engineers.16
· Software productivity – data was collected from 24 individual projects and productivity was calculated by using staff size as the weighing function.  Software development productivity increased by a factor of 170% from 1988 to 1994. 16
· Cost performance index – data was collected on the budgeted cost and the actual cost of the project.  Prior to the start of the initiative project ran over about 40% compared to the +/- 3% range in 1991 and through 1995.  CAC/Budget% is the Completion Actual Cost.  The line represents the percentage over or under the budgeted cost. 16
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Source:  Haley, 1995, http://www.sei.cmu.edu/pub/documents/95.reports/pdf/tr017.95.pdf16
· Overall product quality – Defect density in the final product is used to assess overall product quality.  This is measured by the “number of software trouble reports (STRs) per thousand lines of delivered source code (STRs/KDSI) on an individual project basis.” 16 The data collected shows an initial average of 17.2 STRs/KDSI compared to the improved level of 4.0 STRs/KDSI. 16
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Source:  Haley, 1995, http://www.sei.cmu.edu/pub/documents/95.reports/pdf/tr017.95.pdf16
· Benefit to other organizations – training materials are shared with other division and with Raytheon customers, including the Air Force Electronic Systems Center’s PRISM program and the FAA.  They have shared their experience with “the software community and SEI affiliates in a number of forums, including advisory boards, workshops, briefings, and correspondence groups.” 16
· Benefits to personnel – Raytheon hopes that less tangible benefits are also realized in the area of personnel, such as job satisfaction and career enhancement. 16
Over the course of the CMM improvement process

· “rework involved in building software has undergone a reduction of about 40% of the development cost to about 10%, 

· productivity of the development staff has increased by a factor of almost 170% 

· predictability of their development budget and schedule have been reduced to a range of +/- 3% from 40% overrun 

· CMM level 3 was reached in 1991

· CMM level 4 was reached in 1995

· Raytheon is working towards reaching level 5” 16
Raytheon credits their success to: 

· The software manager committed more than just funding, the manager was “the focal point and actively drove the effort.” 16 

· General managers became active sponsors by committing funding and requiring all business areas to adhere to the process. 16
· “Process improvements clearly and continually demonstrated business benefits to projects” 16
· The corporate culture of Raytheon was taken into consideration as part of the process improvement. 16
· The initiative was run through the ranks of the organization.  Line engineers and task managers did the majority of the work and thus felt a sense of ownership.  They did not feel as if this was forced upon them, because they were a part of it.16
· Raytheon realizes their Software Engineering Initiative will continue to grow and change as the software industry changes. 16
Raytheon Company did not stop with the SEL process improvement.  They have since been assessed at many divisions at various CMM levels.  Here is another example.

Raytheon NES is the 5th company in the world to reach CMMI level 5

Network Centric Systems (NCS) located in McKinney, Texas, develops and produces mission solutions for networking, command and control, battlespace awareness, and air traffic management.  Programs include civilian applications, command and control systems, integrated communications systems, and netted sensor systems. NCS serves all branches of the United States military, the National Guard, the Department of Homeland Security, the Federal Aviation Administration, and other U.S. national security agencies, as well as international customers.50  

NCS began working on CMM process improvement in 1989.  The motivation for improving software processes was to “produce higher quality products at lower cost and within schedule,”2 according to Ginger Tonkin-Sugimoto, principle software engineer at Raytheon Missile Systems in Tucson, AZ.2  The company achieved level 2 in 1992, level 3 in 1994, and level 4 in 2001.  NCS was the first division of Raytheon and the fifth organization in the world to be assessed at CMMI level 5 in 2003.2,14 

There were obstacles along the way.  Resistance came in the form of employee misconceptions and lack of understanding.  The resistance was overcome by training, senior management involvement in the process, and company wide support for the process improvement.2
Resistance also came from customers.  Customers did not see the value in process improvement and did not care to pay for it.  NCS overcame these resistances and attitudes by providing evidence of positive ROI, customer training, offering assistance to the customer to help develop metrics and analysis, and senior management support.2
NCS uses CMMI to characterize the organizational performance in terms of goals and opportunities of improvement. Change management was an important factor in achieving level 5. Continuous improvement is a characteristic of level 5.  Raytheon measured results to determine performance and to find ways to improve.12, 14
"One goal was to reduce software development life-cycle cost by 30 percent or more, which we have done through this process," said Jim Carter, Raytheon Network Centric Systems vice president and deputy general manager. "In preparation for Level 5, we learned lessons that have enabled us to offer customers dramatically reduced software development costs-with improved quality and schedule performance."49
Kathy Gallucci, SEI-authorized lead evaluator from P3I, Inc., was one of three independent appraisers who measured Raytheon's performance. She said, "Raytheon deliberately selected a rating methodology that set the bar as high as possible. They chose the most robust and rigorous implementation of the SCE appraisal method and met all the requirements."49
The assessment process was not easy.  It took seven days.  Three outside evaluators and three Raytheon evaluators “assessed 18 key software development processes and 315 sub-processes, under rules that permitted no failures.”49  

NCS uses cost performance index (CPI) to measure cost objectives and schedule performance index (SPI) to measure schedule objectives.  They use in-phase defects and defect density to measure quality objectives.12
Measurable results between June 2001 at CMM level 4 and September 2003 at CMMI Level 5:

· Improved CPI (cost) by 5%  

· Improved SPI (schedule) by 8%

· Defect density improved 44%

· Achieved an overall ROI of 3:1 from organization improvements reducing costs12
Best Practices learned from Raytheon

Management Commitment and Guidance 

– Management must be behind CMM for it to truly be successful.  They must devote their time and dedication to the process.  A process improvement model such as CMM can be overwhelming.  Employees need guidance from the top.17
–Raytheon management supported the CMM process improvement.  The software engineering manager was very involved in the project from the very beginning.  Other department managers were called in to gain their commitment and support. 

Training

– Employees should be fully trained not only on the processes they are responsible for, but they should be aware of all of the processes used by others also.  Employees also need training on change to help adjust to a different way of approaching their job. Employee skills and experience should be assessed to determine the need for further training.  This will help minimize feelings of inadequacy if employees are facing a new process.  The process improvement is partially dependant on the talent of the employees responsible for it.7, 15, 63
– Working groups were developed at Raytheon including a training working group that was responsible for training everyone, offering training during business hours, and providing overview and detailed courses.

Employee involvement
– The employees involved in the processes should be involved in the improvement plan.  Those affected by the changes will take ownership of the change if they are part of it.  At the very least, key personnel of each area should be involved if the organization is too large to involve every employee in the plan for process improvement.7, 15, 17, 63
–Raytheon employees were very involved in the improvement process.  Many employees such as line engineers were given responsibilities and were actively involved in the CMM process improvement.  

Communication 

– Communication and feedback are important.  It should be provided and accepted by each area to further improve the processes.  Communication of the change and using CMM is very important.  Employees who are kept informed will feel more valued and less threatened by any upcoming changes.7, 15, 63
–Raytheon managers were kept informed of the improvement process developments, especially those that directly affected their areas.  This reinforced support and commitment.

Little steps, not giant leaps 

–Take the process improvement one step at a time.  Break it up into smaller pieces so employees are not overwhelmed by the whole thing at once.  Newly developed processes can be used on certain projects to allow a testing of them for further development before applying the processes throughout the organization.7, 17
–Raytheon started on the CMM improvement process in 1987.  They did not reach level 4 until eight years later in 1995.  The project was broken into stages and processes were developed for each level’s success.

Measurements 

– Measures of quality, estimated delivery dates, estimated costs, customer satisfaction and such should be taken at the beginning to allow comparisons as the organization moves among the levels.15, 17
–Raytheon used several different measurements to show their progress such as rework reduction, productivity levels, predictability of budget and schedule, and ROI.

Be aware of the organization’s culture 

– The culture of the organization is very important as it can affect compliance of CMM.  The standardization of CMM may be viewed positively or negatively by different individuals.  CMM is based on a stability, control, and repeatable processes.  CMM attempts to change the way software personnel think and behave in the course of their business day.  Employees are resistant to change for many reasons.  Some may be fearful they will lose their jobs once the change has taken place.  Others feel powerless and some just do not fully understand.  As with any change, management should implement a change program along with the implementation of a new process such as CMM.15, 46 

–Raytheon was aware of their culture.  They faced resistance from employees and customers.  Raytheon met the resistance with providing evidence of improvement due to CMM and by providing training.

In conclusion

1. Standards and regulations can bring many benefits to users.  They should be customized by the adapter and follower to bring profits, if not; the adapter may pay high costs.7,17
2. ITIL is a set of best practices applied to business processes.  CMM is a maturity model used to improve processes. “CMM focuses more on what an organization should implement to mature, while ITIL focuses more on the how of IT service processes.” 5
3. ITIL and CMM compliment each other throughout the ITIL processes and CMM key process areas.  The two structures can be used together to focus on IT service management.5
4. Each standard and regulations should be taken as its intrinsic rule except for its similarities. For example(see figure)
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Source: Clark, et al, 2005, http://www3.ca.com/Files/Presentations/impact_of_itil_pres.pdf4
5. The CIO should ensure all IT activities focus on customer service and IT service quality no matter what standards are in place.
“Software process improvement is a journey, not a destination.”17  Continuous improvement is necessary.  Learning from their own mistakes will make a company stronger.  Each issue that comes along is a chance for an organization to reflect, learn, and improve.  
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		Netherlands		0.0%		81.8%		9.1%		0.0%		9.1%		100.0%		11

		Singapore		9.1%		27.3%		45.5%		0.0%		18.2%		100.1%		11

		Spain		0.00%		59.1%		36.4%		0.0%		4.5%		100.0%		22

		Thailand		6.70%		86.7%		6.7%		0.0%		0.0%		100.1%		15

		United Kingdom		29.8%		44.7%		25.5%		0.0%		0.0%		100.0%		47

		United States		11.1%		51.2%		29.6%		4.5%		3.6%		100.0%		560

				103.1%		879.4%		603.2%		71.3%		142.7%		1799.7%		1528

				5.7%		48.9%		33.5%		4.0%		7.9%		100.0%

		Country

		Austrailia		0.0%		4.4%		8.3%		0.0%		7.8%

		Brazil		6.9%		6.5%		3.5%		10.0%		5.0%

		Canada		3.3%		3.1%		8.6%		9.7%		7.2%

		Chile		8.1%		7.6%		2.8%		0.0%		5.8%

		China		0.0%		5.4%		7.0%		8.7%		2.3%

		France		0.0%		6.6%		6.3%		3.1%		1.5%

		Germany		13.2%		8.3%		2.3%		0.0%		0.0%

		India		0.4%		0.4%		4.6%		40.0%		27.9%

		Italy		0.0%		6.0%		6.8%		0.0%		4.1%

		Japan		5.9%		5.5%		6.2%		4.9%		3.0%

		Korea, Republic of		1.6%		4.2%		8.6%		9.1%		2.2%

		Mexico		5.7%		2.0%		9.7%		8.3%		8.3%

		Netherlands		0.0%		9.3%		1.5%		0.0%		6.4%

		Singapore		8.8%		3.1%		7.5%		0.0%		12.8%

		Spain		0.0%		6.7%		6.0%		0.0%		3.2%

		Thailand		6.5%		9.9%		1.1%		0.0%		0.0%

		United Kingdom		28.9%		5.1%		4.2%		0.0%		0.0%

		United States		10.8%		5.8%		4.9%		6.3%		2.5%
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