Capability Maturity Model and International Standards Organization

[image: image4.emf]ISO  CMM

Is a Certification Is an assessment

Used for all industry development Used for software

Yearly re-certification No follow up after reaching level

Outwardly focus Inwardly focus

Third Party Certification Certified by the SEI (Developers of CMM)



Capability Maturity Model 

and 

International Standards Organization
John Alexander 

Grant Griffey

Katie Manahan 

David Solovitz

MIS 6800

Dr. Mary Lacity 

8 December 2005

Table of Contents

1Table of Contents


2Executive Summary


4Capability Maturity Model (CMM)


4CMM 5 Maturity Levels


4Figure 1 Structure of Capability Maturity Model [16]


5CMM Structure and Key Process Areas


5Figure 2 CMM Model Level Structure [8]


6Figure 3 – Explanation of Levels and Key Process Areas [8]


7CMM can help your company save on costs of reworks?


7Why does CMM sometimes develop a “snowball” effect?


8CMM in action at Infosys


8What makes a software project successful?


8What makes CMM work at Infosys?


8Level 1 – Initial


9Level 2 – Repeatable


10Level 3 – Defined


11Level 4 – Managed


11International Standards Organization (ISO)


12Figure 4 – ISO 9001:2000 Process Model


13What are my rights as a member of ISO?


14ISO Certifications


14Figure 5 – The Quality Hierarchy


15ISO’s benefits to society


16ISO Can Keep You Out of Jail!!!


16Examples of ISO standards at work


17Companies using ISO to gain competitive advantage


17Differences and Similarities of CMM and ISO


18Figure 6 – Comparison of CMM and ISO [10]


18Conclusion


20Works Cited




Executive Summary
Standardization and certification are simple ways to bring credit to your company or organization.  By adopting certain criteria or performance standards, companies make their organizations operate more efficiently, and with certification, demonstrate this efficiency and superior performance proudly.  Each industry has best practices and gold standard certifications, and the software industry is no exception.  The Department of Defense wanted a means to weigh software vendor bids to determine which companies were better suited for government contracts and which ones were not.  To do this, Congress and the Department of Defense created the Software Engineering Institute, or SEI, in 1984.  This non-profit organization needed to establish standards and best practices for software companies to follow, so that software developers have the opportunity to stand out from each other.  These standards also made it easier for the government and private enterprise to determine which companies were improving processes.  

In 1991, the first Capability Maturity Model was developed.  CMM established protocols and standards for software companies to follow, which will allow the developer to attain higher levels of organization within their company.  By achieving higher and higher certification levels in CMM, a software developer demonstrates to customers that it has adopted processes that allow them to succeed and to repeat that success.  

To further explain the benefits that can be derived from CMM assessment we will present a case study done on the company Infosys.  Infosys is based out of Bangalore, India.  This large software house has over 3000 employees with offices in 6 countries all together.  When Infosys received Level 4 CMM assessment their total revenues were growing at a rate of over 70% for each of the previous five years.  We will also explain some pit falls that can occur if CMM is not implemented properly.  There are also many advantages that can be achieved through CMM, which we will go into detail later on.     

The International Standards Organization has made 15,082 standards since 1947, when they were established.  The ISO has 50,000 experts and 3,000 technical groups to create these standards.  These standards help to make the use of products and services around the world consistent.  There are ISO certifications in 152 countries worldwide.  The standards that are set by the ISO are voluntary, therefore when a company seeks out to follow these standards it shows their customers that they want to do this not just being forced to do this.  These standards range from requirements of a vacuum to the measurement of threads on a screw.

There are three branches of ISO standards that we will discuss in this paper.  The ISO 9000 standards focus on quality management systems, which are geared at producing quality products.  ISO 14000 standards focus on environment management systems, which are geared to protect the environment.  ISO standards 22000 are the newest to the group, which focus on food safety management system.  They are geared at making Food Safety standards even across the world. 

ISO standards have become increasingly important to companies since accounting scandals such as Arthur Anderson and Enron.  With the passing of the Sarbanes-Oxley Act, ISO has a standard for helping a company identify their risks.  With this standard this can help companies stay out of jail by fixing these risks before they become bigger issues.  

To show the importance of ISO standards we provide two examples of companies that have benefited from gaining the ISO certification.  First, Baublitz Advertising was the first advertising company to receive the ISO 9000 certification.  Their main incentive to obtain ISO certification was to gain competitive edge.  The second company, Industrial Security Services Inc., received ISO 9001:2000 certification in February 2004. With this certification they went from a single-site company to a multi-site company with three corporate offices.

CMM and ISO are just two ways to bring quality and standardization to a company.  The biggest difference between the two is that CMM is only for the software industry while ISO can be used for all industries.  We will take a deeper look into the other differences later in the paper.

CMM and ISO are two great mechanisms for bring quality to your company.  This can help your company gain competitive advantage and in return increase your profits.

Capability Maturity Model (CMM) 

In the early 1980’s Congress began to look at how technology was changing the economy and the competitiveness of the United States in the world market [17]. Technology would change the country’s economy and the world economy, and Congress wanted to make sure the United States was ready for this global change.  In 1984, Congress, the Department of Defense, and private enterprise founded a non-profit organization called the Software Engineering Institute (SEI) [17].  Headquartered at Carnegie Melon University in Pittsburgh, PA, this organization was to establish protocols and standards in the field of software development in order for the US to maintain its technological advantage over the world and to develop more reliable means of software development. In 1991, SEI produced the first Capability Maturity Model (CMM), which improved the practice of software engineering and established protocols and methodologies in software development.  Initially, CMM allowed government offices to determine if software contractors met process standards for software development in order to award various government contracts to software companies [13].
CMM 5 Maturity Levels

CMM is structured into 5 different maturity levels.  Those levels, Initial, Repeatable, Defined, Managed, and Optimizing are composed of several Key Process Areas (KPA).  The KPAs identify related activities that, when performed, achieve a set of goals that is important for achieving maturity at the particular level. 2 Those KPAs are made up of 5 sections, referred to as common features, that when collectively addressed, accomplish the goals of the KPA [16].

[image: image5.png]- Wetutty Lovl

indicate Contair

‘ Process Capability ‘ ‘Key Process Area

Organised by

achizves

Goals

Comman Features

Key Practises

describe

Infrastructure




Figure 1 Structure of Capability Maturity Model [16]
CMM Structure and Key Process Areas
The CMM is structured into 5 varying levels of maturity.  The levels vary from chaotic with little formal rules to continuous feedback regarding processes and methodologies.  As a company advances to each maturity level, software development processes become more predicable and less risky in terms of repeatability  

Figure 2 CMM Model Level Structure [8]
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In order for an organization to achieve the next maturity level, KPAs must be met for that particular maturity level.  The KPA are guidelines, not requirements, which allow a company to improve their maturity level.  They act as a broad framework for a company to follow so they can put certain practices in place that will satisfy each Key Process Area for that particular maturity level.  Below is a chart that contains each maturity level and the corresponding KPAs.  Since the Initial level is chaotic with few formal rules, there are no KPAs for Level 1 [8].

Figure 3 – Explanation of Levels and Key Process Areas [8]

	Maturity Level
	Rating
	Description 
	KPAs

	5
	Optimizing
	Continuous process improvement is enabled by quantitative feedback from the process and from piloting innovative ideas and technologies.
	· Defect Prevention 

· Technology Change Management 

· Process Change Management. 

	4
	Managed
	Detailed measures of the software process and product quality are collected. Both the software process and products are quantitatively understood and controlled.


	· Quantitative Process Management 

· Software Quality Management 

	3
	Defined
	The software process for both management and engineering activities is documented, standardized and integrated into standard software processes for the organization. All project use an approved, tailored version of the organization’s standard software process for developing and maintaining software.


	· Organization Process Focus 

· Organization Process Definition 

· Training Program 

· Integrated Software Management 

· Software Product Engineering 

· Intra-group Coordination 

· Peer Reviews 

	2
	Repeatable
	Basic project management processes are established to track cost, schedule, and functionality. The necessary process discipline is in place to repeat earlier successes on project with similar applications. 


	· Requirements Management 

· Software Project Planning 

· Software Project Tracking and Oversight 

· Software Subcontract Management 

· Software Quality Assurance 

· Software Configuration Management 


To advance to each maturity level, SEI or an independent contractor of SEI must perform an assessment of the company to determine if KPAs are met and adhered to.  The six-step process is completed one time for each maturity level, with no reassessment required.  However, to advance to each additional level, a company must satisfy the lower level KPAs in addition to the maturity level the company is currently being assessed for.  The 6-step process consists of: [1]
1. Selection Phase

2. Commitment Phase

3. Preparation Phase

4. Assessment Phase

5. Report stage

6. Assessment/Follow-up phase

CMM can help your company save on costs of reworks?

Obtaining CMM certification has several pluses.  By obtaining a higher level of CMM, software companies may increase visibility to customers and differentiate themselves from competitors.  This “merit badge” may demonstrate to customers that the company has processes in place that are repeatable and with few defects [14].  There is less perceived risk by the customer if they know they are working with a company that has specific processes in place to verify success.  CMM also forces companies to look at the entire process of software development and focuses on continuous improvement [4].  As a company progresses through each maturity level, the focus of software development shifts from an independent mentality to an inter-dependent one [1].  Defects are prevented, development processes are continuously viewed and improved, and the company works as one to make the best possible product through the adoption of specific methods.  In addition, higher levels of CMM certification are associated with higher cost savings on reworks, defect prevention, etc [8, 14]. 

Why does CMM sometimes develop a “snowball” effect?

CMM certification has certain drawbacks.  Just because a software developer has Level 5 certification, a customer may not be able to take full advantage of the advanced company’s expertise.  The lower level customer may have processes so chaotic that they cannot appreciate or utilize the characteristics and processes that higher-level company can provide to them.  Furthermore, a higher certification level may not represent a cost savings to the customer [14].  Just because the developer is saving money on reworks and streamlining development processes, the company may not necessarily pass those cost savings to the customer [14].  In fact, these higher-level suppliers are able to potentially charge more to their customers because of the higher CMM certification.  Another pitfall to CMM is that it does not address issues such as security, change management, or troubleshooting [4].  CMM for software only addresses processes for software development and ignores other aspects of software and its management.  A third pitfall is the time commitment to certification.  To go from level 1 to level 5, it can take up to 7 years.  One final disadvantage is the possibility of over analysis of processes instead of focus on the results [4].  Companies need to make sure not to spend too much time trying to measure and make changes rather than simply doing it.  

CMM in action at Infosys 

Our case study was based on the book, “CMM in Practice – Processes for Executing Software Projects at Infosys.”  Pankaj Jalote, Vice-President of Quality at Infosys, wrote it.  Most companies assessed at CMM level 4 or 5 are based in India.  Infosys is no exception; the company is based out of Bangalore, India.  This large software house has over 3000 employees with offices in 6 countries all together.  At the time the book was written (2000), Infosys had total revenues growing at a rate of over 70% for each of the previous five years.  Revenues have continued to grow as Infosys has acquired more and more customers.  Infosys has customers in over fifteen countries [12].

What makes a software project successful?

Infosys creates software for it customers.  A software project is considered successful if it meets or exceeds requirements for the following three areas—cost, schedule, and quality.  This is not easily done, and as a matter of fact industry research shows that one-third of all software projects run cost and schedule overruns of more than 125% [12].  This is why CMM is so useful.

What makes CMM work at Infosys?

At the time the book was written, Infosys was assessed at level 4 of the CMM.  Since then it has reached level 5, but the information presented here will only show focus up to level 4.

Level 1 – Initial

Most companies achieve level 1 status without even knowing it.  At this initial stage the customers and vendors begin interaction.  A potential customer, interested in Infosys, will want some information.  The company will send out a request for information (RFI).  Infosys will in turn, send them back information about past projects, past or current customers, backgrounds of employees, major accomplishments, etc.  From this RFI the potential customer can then send a request for proposal (RFP).  Along with this RFP the customer will typically send a sample contract as well.  Infosys will look at this RFP and will then create and send over a proposal [12].

There are many different types of proposals.  One example is the fixed-price model.  Here, Infosys estimates the manpower and time needed to develop the customer’s new software and then comes up with a price.  This is fixed because the customer will only have to pay this agreed upon amount, unless the customer’s requirements for the software change [12].

Two main problems arise at this stage.  This fixed-price example for creating a proposal will only work if the customer’s request has enough detail and is precisely stated which does not always happen.  Also, as mentioned in the previous paragraph, the customer will only pay agreed upon price unless requirements change.  This almost always happens. 

Level 2 – Repeatable

In order to deal with these problems, Infosys uses processes at Level 2 of CMM.  The KPA that is focused on is Requirements Specification and Management.  Requirements specification and management has two major areas.  They are requirements analysis and specification and requirements change management.  

The main objective of requirements analysis is to produce the software requirement specification document (SRS).  This document is crucial, as precise details about the software requirements are needed in order to have a successful project.  Many defects in the final software can be traced all the way back to the requirements stage.  Removing a defect in the final stages of the software can cost more than 100 times the cost of removing it back during the requirements stage.  Infosys has a six-stage process for completing the SRS.  Here are the steps; Prepare - Gather/elicit requirements – Analyze – Prepare SRS – Review SRS – Obtain sign-off.  After the customer signs off the SRS, Infosys can begin the software development process [12].  

Throughout the development process, customers will most likely have many changes that need to be made to the software.  The danger of requirements change is that even though changes are usually small, the cumulative effect to the project can be great.  The CMM shows that precise processes must be used to effectively make and manage the changes.  In order to do this Infosys has a step-by-step process.  Here are the steps; Log the changes – Perform impact analysis on the work products – Estimate effort needed for the change request – Estimate delivery schedule – Perform cumulative cost impact analysis – Review the impact with senior management if thresholds are exceeded – Obtain customer sign off – Rework work products [12].  

This eight-stage process has a good side and a bad side.  The good thing is that by following each of these steps for every change, Infosys stays on track to get the software developed exactly how the customer wants it.  The bad side is that this process can be timely and can frustrate the customers, especially if the change is very small.  A good example is if a customer wanted an icon on a certain screen moved from the top to the bottom, and in order to get this to happen the whole process must be done with the customer signing off on it.

Level 3 – Defined

Level 3 of the CMM has seven different KPAs.  One of these, which were well documented in the book, is peer reviews.  Defects are inevitable during the software development process and reviews are used to remove as many as possible.  There are many different types of reviews, but in the author’s opinion the formal group review is the best option.  A formal group review is also known as an inspection. 

At different points during software development it is a good idea to have the product reviewed to get out any defects that might be in the product up to that point.  The manager or leader who decides to have the software reviewed by a formal group is known as the review author.  The author will be involved in the review from beginning to end.  At Infosys this review is divided up into 4 parts.  They are planning, preparation and overview, rework and follow-up, and the group review meeting.  In the planning stage the review criteria is verified and review team is selected.  The review team members are also known as the inspectors.  In the preparation and overview stage an opening meeting is called to go over the review objectives [12].  An overview of the work product is also given so that the inspectors know exactly what the software should be doing up to that point.  Then the inspectors will prepare for the review individually.  

The group review meeting stage is next.  First the inspectors are checked to make sure they are all ready for the review.  Then the actual review is conducted.  During the review a moderator will be in charge to make sure the meeting doesn’t stray from its main goal – to identify defects.  Sometimes during a review, brainstorming might happen where reviewers suggest ways to fix problems or to change the software.  This is not why the review is being conducted.  Also, the author is present and may take offense if the reviewers are nitpicking the software that he/she has been responsible for up to that point.  After the review is completed and all defects have been recorded a decision is made on whether or not a re-review should be conducted [12].    Any other issues are summarized and the meeting is closed.

The last stage of the formal group review is the rework and follow-up.  After the review is conducted the author has to correct the defects found.  After this rework is conducted and the defects are out, the author will prepare a summery report and will send it to the Software Engineering Process Group (SEPG).  The SEPG is a core group of quality control professionals who oversee the software development process from beginning to end [12].

It is necessary to note that the formal group review is a very complete and thorough manner in which to detect and fix defects, but is very time consuming and can be very costly.  Many companies don’t think as highly of the formal group review as does Infosys.

Level 4 – Managed

Level 4 of the CMM focuses on quality and quantitative management.  The main goal of quality management is to plan quality control activities and to properly execute and control these activities so that defects are detected before software is delivered.  The later a defect is detected the more it costs to remove.  It costs more in terms of both money and time.  

Quality management focuses on the defect injection and removal cycle (figure on next page).  You can see from this figure how defects can find there way into software at any of the requirements, design, and coding stages.  Directly after each of these stages notice that defect removal takes place.  These removals are done mainly through the human reviews like the formal group review.  After the coding stage more of quantitative tests come.  The different types of computer based testing used by Infosys for identifying defects are unit testing, integration testing, system testing, and acceptance testing [12].  

After any qualitative or quantitative activity is done to remove defects a useful tool can be used to measure the activity’s effectiveness.  This tool is called the defect removal efficiency (DRE).  The DRE is found by taking the number of defects found by the quality control activity divided by the total errors in the product before the quality control activity [12].

International Standards Organization (ISO)

“The International Standards Organization specifies requirements for a quality management system [5].”

To put this into easier terms, ISO defines requirements in which businesses worldwide can base their products on.  For example, ISO specifies measurements for what the lengths and rounds of threads on a screw should be in order to fit properly no matter where it is in the world [19].  Without ISO you would not be able to use many of your products in another country, another state, or perhaps the next county.  Another example of ISO standards lies with environmental practices.  ISO helps businesses to make sure they are not harming the world around them and in many cases helping them to avoid costly fines.  But so far we have only scratched the surface of the uses of ISO.

The basic form of ISO requires that a company perform five key steps in order to become ISO certifiable:

· Understand product and service requirements
· Establish processes to meet those requirements
· Provide resources to run the processes
· Operate, monitor, and measure the processes
· Improve continuously, based on analysis of the results [5]
These five steps will help ensure the success of an ISO certification.  Coincidentally, many of these steps are generally required to run a successful business in the first place.

ISO is the world’s largest developer of international standards and it is designed to be implemented worldwide. The following is a model of a process-based quality management system:

Figure 4 – ISO 9001:2000 Process Model
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 [20]

This model shows the processes of ISO 9001 and the close association it has with TQM.  As you can see, it involves management as well as customer involvement to achieve the desired result.  Probably the most important part of this entire Figure is the small round circle on the right hand side with the letters “A”, “P”, “D”, and “C.” 

 This represents the “Plan-Do-Check-Act” Methodology:
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Plan

           - Establish objectives and processes

· Do

           - Implement the processes

· Check

          - Monitor and measure processes

· Act

         - Take actions to continually improve process

           performance [5].

According to Beaumont, this methodology was key to the success of this process model.  It ensured that, much like TQM, products and processes were continuously improving, which if you recall is the last basic form of the standards requirements.

ISO officially began on February 23, 1947, when delegates from 25 countries met in London and decided to create an organization with the mission 

“To facilitate the international coordination and unification of industrial                      standards” [11].

Its principal activity is the development of technical standards which 

“Contribute to making the development, manufacturing, and supply of products and services more efficient, safer, and cleaner” [11].

ISO has a central Secretariat in Geneva, Switzerland who is permanently appointed much like the United States Supreme Court Justices.  He/She reports to the ISO Council who in turn develops proposals for standards to be presented to the ISO members.

What are my rights as a member of ISO?

The International Standards Organization consists of members from 156 different countries with the rule of one full member per country.  No matter the scale of a country’s economy, they still only get one vote if they are appointed full membership into the ISO.  There are three types of members within the ISO:

· Full members

· One vote on all subjects

· Correspondent members

· Usually from countries with non developed national standards activity (no vote)

· Subscriber members

· Usually from countries with very small economies (no vote)

Correspondent members are usually countries looking to become ISO members and want to keep informed of the changing standards in order to better prepare themselves to become full members in the future.  Subscriber members are usually countries looking to find a way to grow their economy without wasting precious resources [11].  Usually these are poor third world countries just trying to dig themselves out of a hole.

ISO Certifications

The next figure shows how advancing through the different ISO certifications can help your business grow and become an award winning company.  As you can see, when you start out at the base level of ISO 9001 you have an effective quality management system, which to some companies would be a huge leap forward.  As your company improves its process and quality it gains higher and higher ISO certifications until you reach a competitive advantage.  At this point many institutions become eligible for such awards as shown. 

Figure 5 – The Quality Hierarchy
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Many of you may think that the United States would be in at least the top three in ISO certifications but you would be wrong.  The top three spots belong to China, and Italy and United Kingdom tied for second [10].  Many people believe this is somewhat related to our slow acceptance of CMM as a whole in that many U.S. companies do not see the value in the certifications.  Albeit they are much more accepting of ISO than CMM.

ISO’s benefits to society

· Businesses

· Allows them to produce a product under worldwide standards.  This helps create a much larger market by allowing even small business to compete in an international market.

· Customers

· Provides a wider range of products.  If customers are able to choose from producers all around the world it makes it much easier to obtain the most suitable product

· More competition between producers.  This goes back to the supply and demand model of thinking whereas there are more choices there are lower prices

· Governments

· Provide standards on health, safety, and environmental legislation.  These things help developing governments, much like what is happening in Iraq, to provide a better service to their people.

· Trade Officials
· Helps create a more level playing field for all competitors.  The main advantage here is the prevention of monopolies in the worldwide market by allowing everyone the same advantages and opportunities.

· Developing Countries
· Helps the countries invest their scarce resources more wisely in order to produce products that meet worldwide standards.  Without this help in getting started many countries would be left out of the worldwide market altogether due to sub par or outdated products.

· Consumers

· Provides assurance of quality, safety, and reliability.  These things help support an economy due to the fact that consumers are more confident in the products they are buying.

· Everyone

· Assures the things we use in everyday life are of the highest quality.

· Planet

· Provides standards on air, water, and soil quality.  These standards help to ensure that our planet is healthy for a long time to come [11].
ISO Can Keep You Out of Jail!!!

With the passing of the Sarbanes-Oxley Act (SOX) top management must now certify their financial statements.  Before SOX, management could claim ignorance on their knowledge of their internal controls and thus be exonerated from liability for financial statements that are false.  

“SOX mandates a system of internal controls to manage risk in an organization.  The data obtained in ISO 9001 as a result of process and product measurements can be used in risk assessment and continual improvement.  ISO 9001 requires analysis of these data, turning them into information that can be used to identify risks to the organization [15].”

So as you can see, ISO can really keep you out of jail.  With ISO in place the chances of incorrect documents is dramatically reduced.  This should make ISO an even more appealing step in the future.  Even though SOX has its pitfalls, not many CEO’s are willing to risk their freedom on the chance they won’t get caught.

When you become a full member you have the right to participate in an activity within the ISO organization.  Also all standards are voluntary [11].  Therefore if you do follow the standards it proves to the customer that you are doing it because you want to not because you have to.  The ISO has some 3,000 technical groups with some 50,000 experts to develop standards.  Since 1947 the ISO organization has developed 15036.  There are two main ISO groups, 9000 and 14000, and each of these has subgroups [11].

Examples of ISO standards at work

The ISO 9000 standards “provides a framework for quality management throughout the processes of producing and delivering products and services for the customer” [11].  Over 500,000 organizations in 149 countries have implemented ISO 9000.  The ISO 14000 standards concentrate on environmental management.  The companies receiving ISO 14000 certification have increased significantly over the last five years, with the biggest growth in the Far East [11].  “It helps companies minimize harmful effects on the environment caused by its activities, and continually to improve its environmental performance” [11].  There are many problems that are encountered when trying to implement ISO 14000.  All are greater without an environmental management system in place.  The top four problems are lack of management and employee involvement, employee training needs, and excessive documentation requirements [6].  A more recent ISO set is starting to emerge ISO 22000 the new food and safety management system standard.  These ISO standards goals are to make food safety standards even from country to country and to help companies implement the HACCP (Hazard Analysis and Critical Control Point) [3].

Since the ISO establishment in 1990 they have established 15,082 standards.  These standards are very specific to what the problem they are dealing with it.  For example standard ISO 15016:2002 states “Ships and marine technology.  Guidelines for the assessment of speed and power performance by analysis of speed trial data.”  Another standard is ISO 10005:1995 states “Quality management systems. Guidelines for quality plans” [11]. These are just a brief explanation of the standards the actually standard can be several pages long.  Kuka Robotics Corporation developed the largest clean-room robot that follows ISO standards [7].  As you can see from these three explanations of standards, they can vary greatly and be very broad like the quality management one or they can be very specific like the clean-room vacuum.  

Companies using ISO to gain competitive advantage 

Many Companies are ISO certified for many different reasons.  But having ISO certification can allow a company to gain competitive advantage if the standards are followed.  Baublitz Advertising received ISO 9001 certification in September 1997.  They became the first advertising company to receive this certification.  Baublitz president James Groff states “It adds accountability and concreteness to a business that has not been known for it.”  Baublitz Advertising is a 21-year-old company wholly owned by The Wolf Organization Inc. located in York, Pennsylvania.  They went after this certification to gain competitive advantage.  James Groff has also stated “We saw (standardization of quality) going on in the industry with our clients” [9].  Along with competitive advantage many companies seek out the certification to help improve their processes.  Industrial Security Services Inc. received ISO 9001:2000 certification in 2004 after five years of preparation.  Industrial Security Services Inc. is a midsized guard services company based in Ohio.  ISO certification allowed them to go from a single-site company to a multi-site company with three corporate offices.  They have recognized many benefits: an increase in operational efficiency, measurable rise in customer satisfaction, a decrease in indirect costs was identified, they gained insight in security officer retention trends, and they now have a better ability to justify costs [18].  Through these examples we see that ISO certification is very general and can apply to all industry.

Differences and Similarities of CMM and ISO

CMM and ISO are two methods used to achieve quality within a company.  CMM is an assessment process used only for the software development industry while ISO is a certification used for all industries.  CMM assessment process uses five levels to examine the status of a company while ISO certification has clauses that companies need to have their processes meet.  Once a company is established at a CMM level there is no further follow up or re-certification but with an ISO certification there is a yearly re-certification.   CMM assessments are done by the SEI (developers of CMM), while a third party that has been certified does ISO certifications'.  CMM has an inwardly focus on companies software production.  ISO has an outwardly focus on companies producing quality products for ISO 9000, not harming the environment for ISO 14000, and food safety for ISO 22000 [10].

Figure 6 – Comparison of CMM and ISO [10]
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Conclusion

CMM will make your organization succeed by reducing defects in software production, cost saving in re-works, and increasing in sales due to higher visibility to customers.  Though the process to complete the five separate levels of CMM certification can be costly in terms of time and dollars, the payoff will reward your company in the long run.  However, be aware that just because your company receives CMM certification that everything will be cured.  Make certain that your company still focuses on the end product, instead of strictly the process.  Sometimes the end result can get lost in all the protocol and best practices for implementation of software.   

The International Standards Organization was developed in 1947 and has made 15,082 standards since then.  As your company improves its process and quality it gains higher and higher ISO certifications until you reach a competitive advantage.  At this point many institutions become eligible for prestigious awards, such as the Baldrige Award.  Companies need to be cautious and remember the ISO standards will not improve your processes, but make them standardized.  Therefore companies must have well developed processes already in place.  When companies receive ISO certification it helps them to gain competitive advantage and allows their products to be used worldwide with no problem.

CMM and ISO are two great mechanisms for bring quality to your company.  This can help your company gain competitive advantage and in return increase your profits.  Receiving these certifications will show your consumers that you are adamant about producing quality products and services.
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