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c) Inconsistent  verb usage and  other grammatical concerns.




Introduction

While the benefits of Software Engineering (SE) procedures may have become well-accepted and obvious in organizations where the primary focus is producing packaged software, there are many service oriented organizations that view the benefits of software engineering with some amount of skepticism.
  Exasperating the problem, the in-house development talent in many organizations where software production is not the primary business mission is often more focused on understanding the mechanics of the overall business.  The rigors of engineering software are outside the core competency of these organizations.  

One purpose of a methodology is the institutionalization of best practices throughout the programming staff.  But the success of a methodology implementation is hardly assured.  Riemenschneider,  Hardgrave and Davis (2002) observed that “resistance by individual software developers against using such methodologies often obstructs their successful deployment”.
 When introducing software engineering-based processes, one encounters a number of obstacles.  These include:

· A natural resistance to change on the part of the development staff and management based on fear of the unknown.

· The cost and time required to train developers who lack a formal education in SE principals (but possess something too valuable to loose; an understanding of the business requirements associated with the systems they support). 

· The salaries associated with hiring, or the inability to find, experienced developers conversant with SE principals.  

This paper is primarily directed at organizations that are just starting to climb the Capacity Maturity Model (CMM) by rolling out  their first SE-influenced methodology.  While members of development management might take umbrage at the thought that their organization is on the initial rungs, it might be more common than we care to admit.  The fact that a handful of individuals on the staff may understand the reasons for wanting to operate at the highest level or the fact that several members may have been hired from firms that were at the highest level does not mean that the current organization is ready to jump to the highest level.  How many midsize organizations, even those that have selected a formal methodology, actually use it on a large scale to guide all of their development efforts?  How many more really only pay lip service to having a documented, standardized, institutionalized and integrated software development processes?  Climbing the CMM ladder takes more than just the vision and will power of a few key individuals in the organization.  We postulate that it requires the implementation of a methodology that can coordinate the activities of all development-related workgroups.

Our study attempts to find sets of common elements in the organization, development team or methodology of US companies that are likely to determine the success or failure of a methodology implementation.  Our hope is that by identifying these traits, we can replicate those that are most likely to encourage success and negate those that are most likely to inhibit success.
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Figure 1:  Risk Mitigation Action Plans are formed based on the specifics of the organization and the probability of the risk occurring.  The probability is understood by comparing successful and unsuccessful projects to develop a model structure.

By seeking the success factors that impact a methodology rollout, we take a page from the processes associated with risk management.  In a risk management analysis, once the risk factors are defined, mitigating strategies can be implemented.  We can look at the factors that lead to difficulty in a methodology rollout as a particular type of risk factor. Then mitigation strategies can be developed that address the most significant of these problems.  

An Overview of Techniques for Overcoming Obstacles in Implementing SE

Organizational Readiness as defined by the CMM

In 1987, the Software Engineering Institute (SEI) released a five stage lifecycle that described the process of assimilating software engineering (SE) principles in an organization’s development culture.  This process, which Watts Humphrey expanded upon in his book, Managing the Software Process was named the Capacity Maturity Model (CMM). Paulk, Curtis, Chrissis and Weber, authors affiliated with the software engineering institute, provide the following brief descriptions of each stage, or as they are have come to be known, “levels” (the following passages are a direct quote from their work):

1) Initial
The software process is characterized as ad hoc, and occasionally, even chaotic.  Few processes are defined, and success depends on individual effort and heroics.

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 projects with similar applications.

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

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

5) Optimizing
Continuos process improvement is enabled by quantitative feedback from the process and from piloting innovative ideas and technologies.

Paulk, Curtis, Chrissis and Weber caution against skipping levels or instituting practices associated with higher levels.  The CMM is organized in the order that it is so that the processes, data and management skills required to successfully accomplish the higher levels are established in the lower levels.  Organizations with no existing methodologies will probably succeed only with the most basic methodology introduction.  Features like Peer Reviews in an initial methodology introduction are likely to be too sophisticated to be effective.  The result will be a set of procedures that increase the amount of work required for a project without being able to effectively deliver the expected benefit.
  Consider how each level (with the possible exception of Level 1) builds upon the previous levels.

Since Level 1 is described as chaotic and ad hoc it might be difficult to see what it brings to the equation but if an organization was able to achieve any level of success in Level 1 it is due to the heroic efforts of a few individuals working in the programming staff.

Level 2 calls for the establishment of disciplined processes.  Project management is established to track cost, schedule and functionality.  Requirements Management, Software Project Planning, Tracking and Status Reporting are instituted to deliver consistent, reliable results.  Tracking of cost and schedule are essential for measuring refinements to the process and building the business case to continue along the CMM process.  Tracking functionality is a key component in raising software quality.

Level 3 is focused on building established processes within the design and coding effort.  It builds upon Level 2 because Level 2 created a stable project environment allowing for a rational, structured approach to development.  (Whether it relied on Level 1 to establish capable programming talent is a topic for further consideration.)

Level 4 uses detailed measurement of the various steps and quality metrics associated with the development process. The stability of processes provides for an accurate assessment of the amount of time they are likely to require.  Without the standardized processes established in Levels 2 & 3, it would be difficult to have such well-defined and consistent processes across projects. 

At Level 5 the organization has become continuously self-improving.  The standardized processes defined at a project level in Level 2 and at a component level in Level 3 and then managed and measured in Level 4 are now reviewed and refined in Level 5.

Levels 2 & 3 and level 4 & 5 can be grouped respectively.  Levels 2 & 3 establish the basic processes associated with software engineering.  Levels 4 & 5 compare and optimize projects building on the basic processes established in levels 2 & 3.

Trying to implement Level 4 managed processes requires the well defined processes which are an output of Levels 2 & 3 to be meaningful.  Otherwise, there isn’t enough consistency between projects to make comparisons meaningful.

The graphic below from the SEI’s published specification for the CMM shows each level building upon its lower predecessors.  
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Lower levels can “borrow” from the best practices of upper levels, typically on a project-by-project basis, but to properly institutionalize these best practices for all projects, the lower levels have to be properly addressed first.  Otherwise, the attempts to use these best-practices are likely to fail when demands on an individual project increase.

Within any given level, there is a progression through the key processes.  For instance, in Level 3, before we attempt to have formal “Peer Reviews”, we need to establish “Intergroup Coordination” and “Software Product Engineering” so there is a common understanding of how the individual software modules should be built.

When considering an approach for rolling out the methodology, practitioners can leverage the SEI’s “IDEAL” model.  An overview of the approach is illustrated in the diagram below:
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Figure 3:  The IDEAL model forms an infrastructure to guide organizations in planning and implementing an effective software process improvement program, and is the founding strategy employed in delivering many Software Engineering Institute (SEI) services. Organizations that follow the IDEAL approach to software process improvement (SPI) can effectively integrate SEI technologies, courses, workshops, and services into a comprehensive method for managing and improving their overall capacity.

The IDEAL approach demonstrates the interaction between organizational coordination and input and the tasks actually included in the methodology.

This model is refinement of the Plan-Do-Check model that is a common management technique for introducing change.  Both models rely on iteration and measurement. Iteration to allow limited, controlled changes to be introduced.  Measurement to verify (and then publicize) the benefits of the change.
The cycle was reprinted by McLean. & Sulivan in their 1989 work, Essential Competencies of Internal and External OD Consultants in which they described a tempered approach to organizational change.  

1 EMBED WorFigure : Plan-Do-Check-Act Cycled.Picture.8  
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The change agent (e.g., consultant is introduced at the start of the process following a general understanding of the need for change.  After each iteration, an assessment is made as to whether the change was successful  If so, the process is discontinued.  If not, a modified plan is developed, attempted and assessed.  Likewise, the IDEAL model starts with an identified need for change.
Plan, Do, Check, Act identifies distinct “Do” and “Act” phases.  The purpose of the “Do” phase is to try the new process or technique in a “pilot” or limited, controlled scenario.  In the same fashion, IDEAL incorporates a piloted rollout.  After this controlled, singular implementation, a “Check” phase is used to determine whether to move the pilot into production, abandon the product, refine it, etc.  It’s for this purpose that several different paths proceed the Act phase.

Eccles promotes measurement after each cycle but warns that this type of evidence will not be sufficient unless members of the organization can also point to some sort of improvement in organization performance.  He writes, “Empirical findings about implementation can never be completely convincing when the phenomena they seek to explain are so wide-ranging and the evidence contradictory.  So the claim is not of an overturning of all other beliefs in a mad attempt to find empirical congruence, but the proffering of argument and evidence to add to the quirks and partialities of our understanding of how organizations do or do not work, for ‘despite an enormous literature and prodigious research, we are still in desperate need of adequate theories of management, leadership and strategy’.”

Speed of Implementation

Eccles provides some guidelines for the speed in which the change can be accomplished, He postulates that “The main elements that determine the speed and ease of implementation are (a) the power and concerted will of the management, (b) the capabilities and level of knowing support of the employees and (c) the cost and amount of relevant assets and resources that the organization can put behind the proposed changes.”

Ecclies outlines a number of techniques for inducing change in the organization.  These can be broken down into two camps.  The first camp involves finding ways to enable or positively persuade members of organization to change.  The second camp involves structural changes in the organization with their associated disruption to people environment but possibly leading to more effective change.
 

Debilitating Organizational Factors

Ecclies also present a list of factors that may make it dfficult for an organization to implement a change.  A dynamic organization may loose the ability to change if certain obstacles exist.

· failure (why bother to change, it doesn’t help)

· entrenched interests (we’ll only change if it suits us)

· myopia (we can’t see any reason to change)

· self-deception (the present system is working well)

· immobility (we should stay as we are, it’s quite comfortable)

· impasse (there are opposing views of equal power)

· weariness (we’ve seen it all before)

· inertia (the task is too great, it’s futile to try)

· confusion …

· timidity …

· disorder …

· poverty …

· cynicism …

· mutiny ….

· distinterest …” 

The importance of leadership

Mentors, particularly in the form of team leaders, can be significant agents for change.  Often times, when trying to implement change, the change agent will find him/herself caught between opposing forces.  In its simplest form, it may be those advocating the change versus those advocating for the status quo.  More complexly and likely, it will be various viewpoints on what needs to be changed.

Leadership can be accomplished in various ways.  Typically, one thinks of leaderships in terms of charisma.  While charisma is a beneficial trait seemingly in-grained in some fortunate few there are other leadership techniques that can be helpful.
  Heifetz and Linsky examine four forms of resistance to adaptive change in their book-marginalization, diversion, attack, and seduction. 
  

Leader as “Steward for Change”

Heifetz and Linsky discuss a key tool for implementing change in the organization is the willingness to take ownership of all aspects of that change. “One of the big problems of adaptive change is to bring along the uncommitted, and your credibility among the uncommitted will rest on several factors.  Key among them is your ability to own up to your piece of the mess and to model the reflection and learning you're asking of them.”  The leader should put him/herself behind the program by demonstrating how the new techniques will impact the leader’s own world.

Charismatic Leadership

Charismatic leadership is the trait most often pointed to when an individual is singled out as a “natural-born” leader.  It is the ability that some possess to take control of a room as soon as they take the floor to speak.  It is the ability that some possess that makes others want to gain the leader’s favor by doing whatever it is that the leader requests.  While there are fortunate few who developed this technique during their formative years, there is a large body of work explaining to the rest of us how we can develop the traits of a charismatic leader.  Since these materials are widely available and much more extensive than what could be provided in this text, we’ll recommend that the interested reader investigate these other sources for more information on the subject.

Leaders as a member of Management

Previously, we had discussed Riemenschneider, et al’s observation that a mandate from management was important but not sufficient in and of itself to guarantee the success of the implementation.  We had also reported it can be an important factor in persuading developers to implement the methodology when the parties in management have sufficient influence in the development community.  Weihrich explains that leadership is really what’s needed to effectively influence the daily activities of the programming staff. 
   “Leading is influencing people so that they will contribute to organization and group goals; it has to do predominantly with the interpersonal aspect of managing.”  Weihrich also points out that “leadership implies fellowship and people tend to follow those who offer a means of satisfying their own needs, wishes, and desires.  It is understandable that leading involves motivation, leadership styles and approaches, and communication.”  

This brings out a point that’s apropos in today’s matrixed organizations.  While the methodology implementation team can develop strategies to motivate the development teams to incorporate SE techniques in their order of operations, they will be fighting a difficult uphill battle if the team leads and development middle management is not convinced.  In other words, if the managers have not bought into the benefits of SE, the line staff who depend on these managers for their evaluations will be led in an opposing direction.  Clear direction needs to be set from the highest levels of the organization to overcome politics at the mid-level.
  In view of the impact that development middle management can have on the success of the program, its worth considering the role of the technical architects.
Technical Architects as Leaders for Change

The technical architects represent one of the most important members of development middle management.  They form a bridge between the programming staff and business management.  At their best, they are gifted technicians with the experience required to design automated systems that solve processing needs.  The best technical architects possess an understanding of the application domain sufficient to recognize and address gaps in the requirements.  We have observed that if the technical architects are respected by the staff and buy into the merits of software engineering, the architects will be effective ambassadors to the rest of the programming staff. 

Conversely, when the technical, middle architects are opposed to the changes associated with SE, the methodology rollout will be ignored by the programming staff.  As mentors for the rest of the technical staff, the architects lack of confidence will significantly undermine the willingness of the staff to adopt the SE process to the particular needs of the organization.

In an article, entitled the Seven Habits of Highly Successful Architects, Larry C. Whipple suggests 7 habits that the effective technical architect should practice. 
  With a focused perspective, each can facilitate the rollout of the software engineering program.

Habit 1:  Learning - Learning is advanced by searching for more elegant ways to implement a design, express a design pattern and optimize the efficiency of systems and project teams.

Whipple writes, “You must constantly be learning new things. ...  Continue to read and research. … Learn by doing. … Learn by building things.”

Habit 2:  Mentoring - Whipple advises that the process of learning and mentoring are complementary.  He writes, “learn a subject by being given the opportunity … to teach it to others.” 
 It is through practices like these the technical architect is provided with the opportunity to become an organizational leader.  

Mentoring can also play an important role in training the staff on how to use software engineering techniques.  Formal training is expensive and only provides a preliminary exposure to advanced techniques.  The mentor is an important key to rolling out the methodology to less experienced staff.

Habit 3:  Listening - Listening is important for gathering requirements but it is also an important tool for collecting feedback during the software engineering implementation process.  Listening to the struggles that the staff has in implementing certain procedures provides a feedback mechanism that can lead to fine-tuning of the techniques to the unique needs of each organization.

Habit 4:  Leading - Leadership is required to convince the staff that it is in their best interest to accept the short-term pain associated with absorbing a methodology.  There are times when the promised long-term rewards will not seem feasible to a portion of the staff.  At these times, properly applied leadership can keep the bulk of the staff moving toward the goal.

Habit 5:  Laughing – Heifitz states that leadership is enhanced when one takes responsibility for our role in creating whatever problem it is that we are trying to solve.
  Often, this is more easily accomplished when it’s accompanied by laughter. Laughter is an important stress reducer for professions that struggle through long-hours to reach goals that are frequently evolving and elusive.  It also makes it easier to carry the burden of temporarily taking on some level of incompetence as new skills associated with SE are learned.

Habit 6:  Bearing the Standard - Bearing the standard is another aspect of leadership.  The technical architect must uphold the standards associated with software engineering without digressing to short-term, sloppy .
Habit 7:  Flying High - Whipple was referring to the ability of the technical architect to see the “forest and the trees”.
  Like the previous paragraph where we suggested that in cases of dire necessity, short-term sloppy practices might be used but in almost all other cases adherence to  standards and well-designed code should be the norm, the technical architect should understand where its appropriate to adhere to the tenant of software engineering and where the ultimate business objectives may require a reluctant deviation from those tenants.

We expect that an architect who can exhibit each of these characteristics and who is in agreement with the methodology program will significantly enhance the change for success of the implementation.
The impact of organizational politics

Implementing a SE program is a project.  Consider the characteristics of the program rollout.  It starts with high-level requirements, makes certain trade-offs as it determines which specific requirements will be addressed with this release, creates a program that addresses those requirements and concludes, at least for this phase, with the initial rollout of the program.  According to DeMarco and Lister, based on their survey of more than 500 hundred information system related projects, the number one cited for failures was “politics”.
  The authors point out that the term “politics” is imprecisely defined in this instance.  It is intended to cover, “communication problems, staffing problems, disenchangement with the boss or with the client, lack of motivation, and high turnover”.  “Politics” is used to describe anything “people-related”.  The primary problem with this imprecision is that it tends to make the problem seem intractable.
 

Conflicting career goals

As we examine the role that politics plays in our SE program implementation, lets first consider politics in its traditional sense.  That is, the impact that the SE implementation can have on advancing or retarding certain individuals advancement within the realm of organizational governance.

In almost all organizations, there are scores of talented people hoping to advance to greater shares of power, prestige and remuneration.  The group or individual that successfully introduced SE into the organization will, with a little luck, be recognized for increasing the professionalism, quality and efficiency of the software development process. However, as Kozinski puts it, “…just ‘knowing’ you’re right doesn’t mean others will take your word for it and happily do whatever you want.”
  In many organizations, resistance will be generated by the individuals who are working massive amounts of hours trying to keep up with the current development requirements.  These individual may view the software engineering effort as diminishing their chances to be recognized for the heroic efforts required to develop and maintain the information systems.  

If circumstances can be arranged so that one of the following occurs, the conflicts may be minimized:

· The benefits of SE become so well understood within the organization that the concept is no longer associated with any one group.  At some level the ideas associated with software engineering must become the property of all concerned.  When this happens, individuals who don’t embrace SE are commonly perceived as backward and ignorant.  

· Parties perceive that the chances for success of projects upon which their reputation depends will be greatly improved by adopting SE techniques.

· Due to experiences gained outside the organization, enough parties become religious zealots for software engineering techniques so it goes against their personal integrity to stand in the way of the SE rollout.

Jealousy and Fear

Heifitz points out that the challenge associated with learning new skills may cause workers to fight ferociously against the validity of your initiative in ways that may endanger your efforts and the champion’s reputation, career or institutional credibility.   “You can find yourself "marginalized"-suddenly no longer in the loop, and people are not asking for your opinion. There's out-and-out attack. People can begin to take you on face to face in meetings in a way that reduces your credibility”

Buy-in & Teamwork

The road to implementing change in the organization can seem lonely.  This “voice in the wilderness” position is not a good place to be long term if your real goal is to effect change.    Beside the necessity of gaining disciples in order to implement the change, confidants who buy into the new program are important as sounding boards.  As Heifitz puts it, “You also need allies and confidants to pull you by the collar and say, "Let's look at what went wrong and what went right.”  

But at the same time, do not work yourselves into a frenzy such that your message becomes strident. As Heifitz writes, “your own people may seduce you by pushing you out on a limb to champion their perspectives without appreciating how much interference you're going to run into. … You need a set of basic questions to ask in the midst of action: ‘What are the real stakes? What is this resistance really about? What are the losses involved? What are the adaptive aspects of this challenge, in addition to the technical aspects?’  Those will help you reflect"  (We can interpret his reference to “technical aspects” as being analogous to the techniques in the methodology whereas his “adaptive aspects” are the organizational aspects of the successful methodology implementation.)

As your program takes root in your organization, the sponsor must be willing to let each group spin it as the particular needs of their department require.  An interviewer quized Heifitz on this point saying, “You say it's important to engage others and not try to solve all the problems yourself. But isn't there a danger of looking weak or indecisive?”  Heifitz response was that the sponsor can maintain credibility by demonstrating that they have a domain mastery of the subject matter “but in adaptive challenges, you can't provide an authoritative solution, because the solution lies in changing people's behaviors. If they don't change, there is no solution. [They need to] grapple with the issues and internalize the need for change.“  In other words, as the SE champion, you can explain the mechanics of SE, demonstrate an understanding of the advantages and shortcomings of certain methodologies and facilitate training and demonstrations of SE principals.  But at the end of the day, to be truly effective, each group involved in software development and implementation in your organization will have to absorb the principals of SE and that won’t happen until they design the detailed implementation for themselves.
 

Another important role in the project rollout may be that of the catalyst.  This term, coined by DeMarco and Lister, is applied to the person who facilitates communication among the team(s), settles frayed emotions and serves as a low-key cheerleader for the SE effort.  In order to gain the trust of the various parties, the catalyst probably didn’t develop the SE program.  More likely, they were an early convert to the benefits of the program and, because of their people-skills, they were able to convince a sizable number of the impacted individuals that the implementation of the SE program will have benefits for each of them.  As DeMarco and Lister explain, “The catalyst is important because the project is always in a state of flux.  Someone who can help a project to jell is worth two people who just do work.”

This discussion has bridged both software engineering and traditional management and organizational control issues.  At this point, the investigation is continued by examining other disciplines such as marketing, sales and negotiations that might assist in identifying useful approaches for introducing a methodology.  These particular disciplines were selected because each has been used in a business setting to influence individual and organizational behavior.
Opening up the lines of communication

In their work on implementing organizational change, Cloke and Goldsmith stated, “Many organizations base their improvement efforts on the assumptions of problem solving. In fact assuming that there is one ‘right’ answer disempowers employees. If there is a ‘right’ solution it follows that there must also be a “wrong” solution.  The right/wrong paradigm is a limiting and ineffective way to help organizations to change.”  Given the independent nature of much of the development community, a technique that smacks of disempowerment will be resisted with a fair amount of zeal.  You will have greater success if you operate under the belief that there is no “right” or “wrong” answer.  An individual’s answer is his or her “truth”. 

Cloke and Goldsmith established several guidelines to assist in the negotiation process.  We have extracted the following tenants that seem most applicable to our goal of implementing Software Engineering in the organization.  

“Understand the Culture and Context of the Conflict”

Every organization has a particular culture.  At one end of the spectrum, it may be formal and hierarchical.  Or it might be informal with a high degree of individual autonomy in which case, the methodology may be ignored unless it is seen as being championed by a universally respected technology guru.  The organization may have an academic character where a methodology that emphasizes formal designs may seem appropriate or it might have an entrepreneurial character where there is a high premium on producing code as quickly as possible.

“Listen with Your Heart - Embrace and Acknowledge Emotions - Search Beneath the Surface for Hidden Meaning” 

Ronald Heifetz and Martin Linsky, in IOMA’s Leadership Newswire, observe that “staffers, in their period of learning, typically feel frustrated and inept and yearn for the security of their old competencies”.
  In other words, a person who may have had a high degree of competence in applying their technology has been asked to employ a new set of SE skills.  Until these skills are completely mastered, that individual is forced to endure a certain level of incompetence.

“Recognize the valuable skills and experience that the staff bring to the SE effort and their overall importance to the organization outside the SE focus.” 

The SE design team is composed of individuals who play important roles in the system development process.  They played these roles prior to the kickoff of the SE design process and chances are that they will continue to play these roles after the SE rollout is complete.  The SE program designer needs to treat these valuable members of the organization with the respect they have worked hard to achieve.  This addresses one of the stress agents encountered by the development team that their prestige will be diminished by the rollout of the SE process.  (In point of fact, the rollout of an effective SE process should increase the prestige of the development team because their projects will be delivered on-time, on-budget, with a higher level of quality and a more organized approach.).  The leader of the SE group can help mitigate staff fears by maintaining a respectful decorum during the SE design process.

.  

Collect feedback with the honest intention of incorporating it into the process. 

The purpose of examining issues associated with software engineering using a cross functional team is not to placate the participants through sham involvement.  It is to gain their perspective on the impact of the program design.  Each participant brings particular insights into the day-to-day functioning of the group as they deliver their work products.  

A generalized methodology becomes more efficient and effective through the input of the team members.  The designer of the SE program needs to accept the challenge of reconciling the concerns and issues raised by the subject matter experts into generalized industry best-practices in order to develop a program that’s uniquely tailored and optimized to the needs of their organization.  

By providing visibility into the reconciliation process, the SE designer demonstrates that each groups concerns are being seriously addressed.  Development professionals take a good deal of pride in being able to deliver their software products.  Based on  our observations, one of their primary fears is that the program developed will increase the time and difficulty they face in producing their work product.  By demonstrating that their input has been included, we help to reduce the stress associated with rolling out the process.

Incorporate an appropriate level of training with the rollout. 


It  has also been our experience that a significant level of stress is caused by a fear that the development teams will  be asked to use tools on which they have not been trained properly.  In order to debate the merits of a particular SE technique, the team members need to understand what it is and how it’s performed.  This stressful situation can be alleviated by preceding a discussion of the techniques with materials that explain it fully.  Better still, if the individuals on the team have a solid academic background on SE techniques, they will be predisposed to anticipate the merits of these methods. 

Separate What Matters from what’s in the Way - Solve Problems Creatively and Negotiate Collaboratively

Each debate, even when it represents an honest evaluation of conflicting factors, is stressful for the participants.  Save your debates for the issues that matter most.  Intersperse them with discussions of issues where there is general unanimity of viewpoints.  Where you can grab quick wins, take them.  Where you have to fight for several aspects of your program, fight for the ones that will have the biggest impact as measured in return on investment and improvements in quality.

Where you can, allow members of the development staff to refine the SE process as long as it continues to improve ROI and quality.  In this way, others will take some ownership in the process and assist in the incorporation into the organization.  Remember that what matters most in the rollout of SE, not the individuals associated with certain modules.

Negotiating Effectively

Kozicki recommends, “… think about negotiation as being the art of reaching an agreement by resolving differences through creativity.”
  

Differences are often based on the multifaceted trade-offs inherent in selecting a particular course of action.  For instance, suppose that one group is opposed to a production support group controlling production migration of software because it adds significant time to rollout due to paperwork and testing.  But another group is dead-set on having a defined migration strategy that moves modules into production only after they are certified by the production control group to verify that they will not negatively impact existing modules.  By considering the core disagreement in both of the positions we begin to understand the multifaceted nature of the problem.  The first group is probably accurate that production moves are consuming resources and preventing modules from being introduced into production as quickly as one might like.  The second group is probably accurate that without completely testing new modules against existing applications, problems can be introduced to current production systems.  The proposed compromise might be to limit the paperwork necessary, have sufficient resources in the production control group to move software rapidly and automate the testing.  A compromise is reached by addressing the most significant concerns of each party.
  
Each group must feel that the negotiation process will lead to a successful redress to at least some of their concerns.  In Kozicki’s words, “negotiations can take place only when everyone involved thinks that he or she will get some benefit from the transaction.  … Both sides want to be in on the deal.  Once you realize that, it’s just a matter of refinements.”
  

All of these are valid and effective methods for demonstrating that the staff’s concerns are registering; that they will have an impact on the outcome.  Many of human nature’s worst behaviors are elicited when the actor is unconvinced that his/her concerns will be addressed through socially acceptable methods of communication. 

The following points are Kozicki’s with our own expansions.  We also borrowed a final technique used by many negotiators or facilitators for tabling the most controversial issues.

· There are no rules.

·  Everything is negotiable.

Let the creative juices flow as you attempt to find an approach that is acceptable to all.  At least temporarily, let the negotiating parties state their full set of demands.  Then as each side honestly accepts or rejects an individual demand, the negotiators will gain a better understanding of how much flexibility each side is capable of providing.

· Ask for a better deal.

· Learn to say no.

If a party feels that a particular suggestion is unacceptable, ask for a remedy that will address the concern.  Know what your limits are, say no when a proposal pushes against these limits but continue to be willing to search for a compromise.  When each party feels empowered to reject an offer with the knowledge that the other side will continue to work with them toward an acceptable solution, the creative negotiating process can continue.  Learning to say no effectively means learning to gracefully reject a proposal without loosing the participation of the opposing negotiators.

· Explore Resistance and Mediate before You Litigate

· Defer Difficult Issues

For the purpose of this discussion, elevating an issue to management is akin to litigation and it carries many of the same drawbacks.  For one, the party that looses the judgement typically does not have a change of heart.  For another, the litigation process solidifies foes as enemies.  Finally, a rush to the litigation process may cause the opposing sides to overlook potential compromises that may be more productive.

This will allow you to table controversial issues temporally and return to them after more facts are gathered and the views of the implementation team become more seasoned.  By publicly demonstrating that the issue is logged, participants will be more willing to allow the discussion to move forward knowing that the troubling issue will be revisited at a future time.  

Practice the negotiating process prior to engaging with the opposing side. Kozicki’s advice is to, “Adopt the role of a good defense lawyer.  Prepare the other side’s case.  Present the reasons for your case being better.”
  The advantages are two-fold.  First, in the context of the argument, the negotiator becomes prepared to rebut the opposing argument by anticipating it and having a ready answer.  But secondly, and more importantly, it forces the proponent of the SE point of view to enumerate the shortcoming of their SE program in the context of their organization and its activities.  Where these shortcomings are legitimate, the SE advocates can adjust their program and, in the long run, come out with a more appropriately tuned approach for the needs of their company.

Minimizing Personal Conflicts in Negotiations

The work environment is typically a stew of people with diverse employment histories, cultural backgrounds and personality styles.  Add in the fact that many have conflicting, or at least competitive, career aspirations and it’s not surprising that intense dislikes may be simmering.  Top it off with a stress agent such as the potential for changes in workplace procedures and disruptions to organizational responsibilities and the situation is ripe for boiling over.  It’s useful to understand how to effectively turn-down the heat on personality conflicts.  

In their work, Brinkman and Kirschner, stress the importance in human interactions of building an empathetic bridge between ourselves and the people with whom we are trying to negotiate. “Most of the time, nonverbal blending happens automatically and usually goes unnoticed by both parties.  Blending or the lack of it can create an atmosphere of trust or distrust, cooperation or noncooperation between you and other people.  One way to take charge with a difficult person in a poisoned atmosphere is to purposely blend with that person’s body posture, facial expersssion, and degreee of animation.  Blending sends the signal that ‘I’m with you!  I’m not the enemy!  I’m interested in what you say and do!’ 
  

In his classic work on building relationships, “How to Win Friends and Influence People”, Dale Carnegie published a number of “rules” on how to win people over.  One of these was to, “Make the other person feel important – and do it sincerely”.
  Carnegie suggested that we study the people with which we come in contact, identify the traits, attributes and talents that we find favorable and make a point of complimenting the individual on it.  For Carnegie, this wasn’t only an activity to be undertaken when trying to win someone over.  Carnegie promoted the idea that this behavior should be undertaken at all times.  He promoted the idea for religious, charitable and practical reasons.  The justification on religious and charitable basis should be obvious.  But in practical terms, the best reason for freely passing out sincere compliments is that it becomes an ingrained habit that can’t help become natural when it’s performed on a regular basis.  

Consider the second part of Carnegie’s admonition to compliment “sincerely”.  A sincere compliment is more likely to be effective because its delivery will not be forced, the receiver is more likely to feel legitimate pride as the object of praise and the compliment giver retains his integrity.  Which leads us back to two other points regarding “blending” of gestures.  The first is to point is that “blending” a gesture made by someone with whom we are conversing is a form of nonverbal compliment as proven by the old adage, “imitation is the sincerest form of flattery”.  The second is to point out that the best gestures to blend with are the ones that we can feel comfortable performing because they may be natural to ourselves.  This is similar to Carnegie’s rule that we complement with sincerity.

One last point regarding blending. Brinkman and Kirschner state that “you should never blend with a hostile gesture directed at you”.  Returning hostile gestures does not show empathy.  Rather, it leads to an escalation of the hostility.  

Rather than parsimoniously passing along Carnegie’s key points, we will reprint all twelve of his rules for winning people over to your way of thinking:

Rule 1:
The only way to get the best of an argument is to avoid it.

Rule 2:
Show respect for the other person’s opinions.  Never tell a person s/he is wrong.

Rule 3:
If you are wrong, admit it quickly and emphatically.

Rule 4:
Begin in a friendly way.

Rule 5:
Get the other person to say “yes, yes” immediately

Rule 6:
Let the other person do a great deal of the talking.

Rule 7:
Let the other person feel that the idea is his.

Rule 8:
Try honestly to see things from the other person’s point of view.

Rule 9:
Be sympathetic with the other person’s ideas and desires.

Rule 10:
Appeal to the nobler motives.

Rule 11:
Dramatize your ideas.

Rule 12:
Throw down a challenge.

Carnegie saw a close relationship between winning friends and influencing people (the title of his book). Whereas Carnegie’s techniques are generally conversational, Brickman and Kirschner take a more subtle approach by operating on a psychological-bonding level.  This may be more important in modern times as workforces are more diverse than in Carnegie’s time.  Techniques that extend beyond the verbal level if we are to overcome the resistance inherent in communicating with individuals from other cultural backgrounds (diverse cultural backgrounds include individuals from other countries, other regions within one country, members of the opposite sex, etc.) 

For Brickman and Kirshner, the primary goal should be to truly listen when the other person is talking.  In fact, “listen to understand”. 
  At the same time (and doing all of this while listening to understand is understandably challenging), one should implement the following five point action plan:

1. Blend visibly and audibly

2. Backtrack some of their own words.

3. Clarify their meaning, intent, and criteria.

4. Summarize what you’ve heard.

5. Confirm to find out if you got it right.

In other words, the listener is demonstrating that the message is received and understood by exhibiting empathetic gestures.  

The Importance of Building Trust

Trust is gained over time by demonstrating that there are no hidden agendas, that divergent opinions are respected and that the ultimate goal is to promote the interest of the organization.  Trust is broken through falsehoods, dismissive behaviors and personal political adventurism at the expense of organizational goals.

Trust has an impact on the organization’s ability to develop creative solutions for problems encountered in a dynamic environment.  In a 1977 Harvard Business Review article, R. Wayne Boss summarized his research with the statement, “Under conditions of high trust, problem solving tends to be creative and productive.  Under conditions of low trust, problem solving tends to be degenerative and ineffective.”
  

Trust also helps to smooth out problems caused during the normal interaction between individuals as they struggle to accomplish their appointed tasks within the organization.  Trust can help to minimize the damage caused by these strains.  In a 1996 issue of Harvard Business Review, Nirmalya Kumar describes this facilitation process as “a reservoir of goodwill that helps preserve the relationship when, as will inevitably happen, one party engages in an act that its partner considers destructive”.

In their article, “Building Trust Across Cultural Boundaries”, Asherman, Bing, and Laroche, considered organizations that operated across boundaries.  They examined the struggles faced by these companies as they attempted to establish trust between people from various cultures.  The struggle they faced in establishing trust between people from varying backgrounds provides us with insights into techniques that can be used within a more homogenous environment.  

Not surprisingly, one of the cornerstone techniques is to open up the lines of communication.  They suggest that direct conversation builds relationships in ways that e-mail or even telephone can’t because it allows communication to take place through our words, tonality and mannerisms.
  They also recommend using language that is common and easily understood by all parties in the communication.

Asherman, Bing and Laroche point out that in the USA, we commonly assume that all parties trust each other.  As a result, we ignore the time that would be spent by other cultures in building that trust between the parties.  In other cultures, more time is allowed to learn about the other persons background, family and interests outside of the business interaction.  “Building trust in these countries often involves lengthy discussions on non-professional topics … and shared meals …  (In) the case of Arab countries, China or Mexico, it may take months of repeated interactions to establish trust.”
  While we in the USA may appreciate that we can move the relationship along at a faster pace, it is worth considering whether we can develop the optimal level of trust in the amount of time we typically provide and without the understanding of the other parties viewpoints gained during this “slow courtship”.  

Another technique used in other countries that is less formalized in the USA is the role of the intermediary.  The intermediary typically introduces the parties but then stays involved for a period of time.  As Asherman, Bing and Laroche put it, the intermediary, “’lends’ its (sic) reputation to the party that asked for the meeting to be arranged.”  The intermediary continues to stay involved in the discussions.
  The trusted party becomes an aid to the other parties in the discussion able to offer advice to each party on the intentions of the other group, how best to approach the other group, their true wants and needs.  It is as if the intermediary has had the time to build the relationship that we have attempted to short-cut. Its important that senior management understand that rather than playing judge and jury in the rollout of the methodology, in many cases its more important and effective that they play the role of intermediary.

Concepts of Marketing and Sales

Why do we need to “market” or “sell” the benefits of SE to the development staff?  Referring to a process of “selling” SE into an organization may connote to many some sort of trickery or bamboozlement.  This is not our aim and we do not intend to provide a blueprint for hoodwinking the parties in your enterprise.  As most reputable sales authorities will argue, the sales process is one in which a win-win agreement is arrived at between the buyers and sellers.  
Complex sales are also more than merely taking an order for a product or service that the buyer self-selects.  It is the process of leading the buyer(s) to define their needs and understand that your offering is the best option for addressing their needs.  (And the beauty of our situation is that we can modify our solution so that it truly is the best option.)

When considering the lessons to be learned from modern complex sales and how they can assist in rolling out a methodology in the organization, it is worthwhile to step back and consider what we are referring to when we discuss “modern complex sales”.  We are not focusing on “closing techniques”.  Closing techniques are just a portion of the sales process too often viewed as breaking down the buyer and browbeating them into saying, “yes”.  In fact, we’re not going to focus on any of the tactics used in a typical high-pressure, short-cycle sales environment.  These techniques would not be appropriate in a situation involving multiple decision makers with varying needs.

The approach to modern complex sales is based on several tenants:

· A successful sale provides a win-win for all parties involved in the negotiation.

· The sales process focuses on determining a solution to specific identifiable problems.

· The “buying” side of the sales process typically involves several individuals playing various roles.  A successful sales process identifies each of those roles and formulates an appropriate, effective method of interacting with the individual in each role.

· Understanding how each of the parties will interact throughout the sales process and where we are in the process is an key integral part of working through the process.

This section relies heavily on the advice of Heiman, and Sanchez.  They advise, “We’ve defined a Complex Sale as one in which several people have to give their approval or input before the sale can go through.”
  Changing policies in an organization will require this type of process.  In most cases, the champions of the SE approach will have to demonstrate its viability to several members of upper management.  Even in situations where a member of upper management initiates a move toward SE, other impacted departments as well as the staff in the sponsor’s department will need to understand how SE is the best approach for addressing requirements for software quality and maintainability.

Various buyer roles

Heiman and Sanchez posit that there are four types of roles on the “buyers” side that will impact the sale.  We will examine each of these roles first in the context that Heiman and Sanchez used and then as it relates to our focus of influencing the organization to adopt the SE approach.

The Economic Buying Influencer

The Economic Buying Influencer’s role is to give final approval to buy.  In the traditional sales situation, this single person or group can override all others to approve or reject the sale and it’s on their authority that the transaction will be consummated.
  In our situation where we are “selling” a process within the organization, the finality of the closed deal may be a little murkier than the issuance of a purchase order or the signing of a contract.  It may be the assignment of a budget to rollout training for the methodology or an edit by an executive or executive committee that all development projects will need to be reviewed and approved by an SE standards board or architect.  Without this “official blessing”, the SE techniques may be incorporated into the work of projects under the control of the SE disciples, but SE’s impact on the overall organization will be minimal.

Heiman and Sanchez refer to this person or committee as the economic buyer both because they will identify the budget to pay for the SE implementation and typically they will release this budget because they believe that the SE program will yield a positive return on investment.
 

The economic buyer for the program may change depending on the scope of the SE program being introduced.  Certain strategies and tactics may be relatively easy to implement and as such, a lower level manager may be able to wrap them under his/her budget.
  For more far-reaching initiative requiring more resources to develop and document a tailored SE approach, more complex training to roll out the program and a greater involvement in staff to institutionalize the procedures a higher level of sponsorship may be appropriate.  This higher level of sponsorship will assist in the procedural rollout and help tailor the organizations message to emphasis the benefits of the systems and capabilities gained. 

The User Buying Influencers

The User Buying Influencer’s will be the party that utilizes the service being sold.  In the words of Heiman and Sanchez, “The role of User Buyers is to make judgments about the potential impact of your product or service on their job performance”.
  Obviously, the programmers, architects and technical managers are user buying influencers and a fairly vocal and opinionated group at that but anyone who participates on the development team is also a member of this group.  In one roll out, the group that was most vocal in opposition to the methodology were the business users coming out of the operations group.  The development methodology impacted them because it vested process improvement approval authority with a group coming out of a business process engineering team usurping a role that the operations team thought was rightfully theirs.  The development-focused designers of the SE methodology were caught be surprise by the level of resistance raised by the operations group because the methodology designers had not even considered the potential impact that the process design and approval procedures could have on the long-term workload of the operations group.

Technical Buying Influencers

When Heiman and Sanchez write of “The Technical Buying Influences” they are not using technical in the common electro-mechanical sense of the word.  They are referring to individuals who police the selection process.
  For instance, financial types who may determine that the cost of developing a methodology will not produce the desired return on investment.  It’s conceivable that a union contract and the business agents who enforce it may influence the types of process improvements that can be introduced in the development process.  For that matter, any contractual arrangement such as agreements with government clients and the people who enforce those agreements, may play the role of a Technical Buyer by limiting certain available options from the process improvement alternatives.

Coach

Heiman and Sanchez explain the role of the coach as, “The unique … role of a coach is to guide you to your particular sales objective by leading you to the other buyers and by giving you information that you need to position yourself effectively with each one.”
  The coach may be someone else in the organization who understands the benefits of a solid methodology and is willing to testify to these benefits in front of the other three buyers.  

The other buying roles existing on the buyers side through the natural dynamics of a modern organization.  The coach, by contrast, may not exist on the buyers side.  The coach must be discovered and nurtured by the seller.

A good coach can be a trusted member of management who has had good experiences with SE in other organizations.  An ideal coach might be an economic buyer who has become convinced of the validity of the SE approach and is able to provide insights into what will motivate other key members in the organization.

Many Levels of Decision Makers

Each buying group must be evaluated for its ability to influence the adoption of the change.  The three buyer types; economic, user and technical, are present in almost all situations where a change is being introduced into the organization.  However, the amount of influence that each of these parties will have will vary from situation to situation.  Even the economic buyer, the party who supplies the budget the fund the change, may delegate his/her responsibility to one of the other parties.  The important point is that each of these parties is identified and the person attempting to introduce SE to the organization strives to understand how much influence each of these parties will have on the final outcome.

Like complex sales, changes that will impact a significant portion of the organization’s resources are likely to require approval by various members of management at various levels in the organization.  The extent to which these members can or care to influence the outcome will range along a continuum from negligible to pivotal role.  Identifying all of the players who have a significant degree of influence on the successful rollout of your program is the key to locking down the success of that rollout.  Just as the best salespeople manage all of their pivotal relationships and, in so doing, lower the threat that an unforeseen circumstance will scuttle their sale, any corporate change agent can increase his/her odds of a successful change by understanding the interpersonal dynamics that facilitate or hinder the desired change.

Response Modes

Generally, before anyone is willing to risk changing the current situation, there must be recognition that the change will improve the situation.  In the context of rolling out the SE approach, before the organization will agree to buy into SE, key parties in the organization must be convinced that there is a development issue to rectify and that SE will improve the situation.  Software development involves a complex translation of user requirements into a functioning system.  The process is often laborious and plagued by technology that is evolving so quickly that it is only partially understood by virtually every practitioner in the field.  As such, it is unlikely that you will come across any development oriented operation where some level of pain is not being experienced even if its just management and staff’s desire to decrease the number of hours required to successfully produce their systems.  But if you were to come across such an organization, leave it alone and right it up as a case study.  Chances are that any change you introduce will destroy the harmonious balance.

It is much more likely that there are significant software development challenges in most organizations.  Instead, the bigger challenge is to convince each of the buying parties that the introduction of SE can improve the challenges.  Heiman and Sanchez present an argument that the full range of responses can be divided into four categories with buyers dynamically moving between the categories:

· A “Growth” Mode where the buyer perceives a gap between their current situation and their ideal situation and a willingness to investigate proposals to improve his/her situation.  According to Miller, Heiman and Sanchez, “A Buyer in “Growth” Mode will thus be receptive to you, provided you can show that your proposal will make it possible to do more or better.”
  

· For example, management may determine that the cost of development is out of line with industry standards but not to the extent that it is threatening their competitive position.  In this case, the organization might be willing to consider implementation  of a SE program as a means toward increasing the return on operating expense.
· “Trouble” Mode is similar to “Growth” in that it motivates a buyer.  However some sales consultants will argue that “Trouble” mode is much more powerful.  In “Growth” mode, the buyer is attempting to capture some potential advantage but there is a certain amount of risk involved in undertaking the change because the desired output is not guaranteed.  In “Trouble” mode, the buyer is in a position where he/she also faces risk from not seeking to change the situation.
  For instance, lack of an SE program may be making it virtually impossible to develop software on-time and within  the available budget.
· “Even Keel” Response Mode describes a buyer who is just as comfortable with the current mode as they would be with the changes required for SE.  Since these potential buyers don’t perceive any reason to change from the status quo, it is a struggle to motivate them to take on the work and risk involved in moving toward the new SE system.

· The “Overconfident” buyer goes the “Even Keel” buyer a step further.  These individuals are actually antagonistic to change.  He/she is skeptical that the current position can be improved.  This is an even tougher sell than the “Even Keel” situation.

In a sales situation, the professional account executive identifies his/her buyers and their states.  If key buyers are in overconfident or possibly even-key status, the professional salesperson watches for factors that may move their key prospects from one state to another.  A similar tactic makes sense in our own organizations as we try to rollout the methodology.  One must consider when the situation facing the key decision makes will make them receptive.

Search for individuals in the organization that have a true need to fill.  Tailor your offering to meet that need.  Top sales people search for ideal customers and drop prospects that don’t fit the best customer profile.  The popular view of the “good” salesperson as someone who can “sell ice cubes to Eskimos” is not the type of salesperson that consultative organizations are generally looking to engage.  In our situation, we are not looking to shovel every aspect of a generic SE methodology down the throats of our organizations.  The reason that the consultative salesperson avoids this approach is the same reason it doesn’t work when trying to sell a methodology into the organization; you have to live with the results.

The Importance of “Product” Strength

A sales person who can demonstrate that his/her product truly fits a client’s need is much more likely to make the sale than someone who has to rely on factors outside the product.  In fact, for true product sales, if the salesperson cannot develop a vision for how the product addresses a need or desire, than he/she is best to consider this sales situation as unqualified.  Fortunately, in Software Engineering we are attempting to implement a system or process that has proven benefits for any software development operation.  And the process is malleable so it can be modified to deliver true benefits to the organization whatever the particular requirements or environment might be.

Heiman, et al, provide three definitions for strengths.  Because our process is malleable, we can attempt to satisfy each of the definitions to arrive at an approach that is highly tailored for optimum results within the organization.  We will take some slight liberties with each to explain how it particular well-suited to enhancing the development process within the organization:

1. Provide a discernable improvement over any other method of producing software.  As an “engineered” process it is reasonable to expect that it can be optimized and tuned until it delivers the best possible approach for development.  Both successes and mistakes will be measured and tracked.  During that process, they will be examined and continuously improved.

2. “A strength improves your position.”  By analyzing the rollout of your program, determining who’s in favor, who’s opposed, what it promises for some and seems to deny to others, a viewpoint is developed for how the program will advance the aims of particular members of the organization.  Where the legitimate requirements of certain members of the organization are not being properly attended to, the program can be modified.

3. Focus on strengths that are relevant to the particular development needs of the organization.  Generally, SE will not be accepted merely for the elegant solutions that it offers.  It must address the particular needs of a specific organization in a manner that is more efficient that a non-SE alternative.
  

To rollout the message, Heiman et al, recommends “leveraging from strength”.  This involves know the key buyers and the roles they are playing (economic, user, technical or coach).  Determine the members of the buying community who accept the strengths of your solution.  Based on the degree of influence, determine which members must be convinced of the appropriateness of your solution to move the implementation forward.  If you are encountering a complete lack of interest from all of your buyers, consider modifying your solution until it begins to attract some acceptance.  When economic, user or technical buyers begin to accept your SE approach, turn them into coaches to begin to sell the other members of management.  When an objection is raised, handle it by acknowledging it and determining whether it’s legitimate concern.  If it is legitimate, modify your SE program to rectify the situation.  Where it is not legitimate, educate the uninformed about why the concern is not valid.

Heiman et al. explains the process as follows:

Take out your Red Flags and use them to identify uncertainties (sic., any areas where the economic, user, technical and coach roles have not been identified) … Anyone about whom you have insufficient data (about how they’ll react to your proposal) …
Once you’ve identified your roadblocks, start looking for areas of Strenght from which you can use Leverage to remove them.  Which of your Buying Influences are most enthusiastic about your proposal?  Which of them could best be utilized as a Coach? 

Staff Resistance to Foreign Concepts

Introducing SE into the organization is just another type of organizational change.  Johnson of the Menniger Business Institute proposed that there is a “Resistance-to-Change Continuum” composed of the following reactions to organizational change:

1. Blindly Loyal

2. Believers but Questioners

a. Skeptics

b. Passive Observers

c. Opposed because of Fear of Change

d. Opposed because of Fear of Loss of Power

3. Militantly Opposed

There are many instances when a sizeable portion of the staff is resistant to accepting SE based methods.  The reasons for this resistance must be rooted in either a belief that SE will be a bad thing for the organization or a bad thing for the individual.  Dealing with these issues takes even more finesse in an organization where the generally positive approach of empowerment and consensus building is the rule of the day.
  

One of the key advantages of a methodology for the organization is that it makes up for the shortcomings of the weaker members of the team.  This advantage for the organization may actually result in a perceived expense to the individual programmer who views his primary objective as the construction of systems.  New procedures that facilitate the maintenance of those systems or the distribution of work for the development of the system may actually slow down the output ofa an individual programmer during the process of coding.  In these instances, Riemenschneider, Hardgrave and Davis suggest that, “Management would be wise to explicitly demonstrate instances of the new methodology's compatibility with existing work practices. If there are particular parts of a new methodology that especially depart from current practice, but which are not vital to the effectiveness of the methodology, these may be modified to be brought into greater alignment with current practice. Rather than attempting to convert from current practice to the new methodology in a single step (the "big bang" approach), it might be possible to design a migration path in which developers adopt parts of the methodology incrementally, in each step experiencing improved productivity.”

One of the greatest challenges to introducing SE into the organization is the price tag associated with formally trained developers.  Although the recent recession has taken some of the gas out of software engineers ballooning wages (we trust, only temporarily), software engineers are likely to be able to command fairly high salaries when they are needed (after all, there are only so many who have withstood the rigors required to produce true software engineers.)

In DeMarco and Lister view, many of the benefits that are often attributed to methodologies in fact come from convergence.  While one of their main points is that methodologies can be bureaucratic and cause resentment, at the same time they point to other techniques that may deliver the same benefits without causing the same organizational consternation that a methodology rollout can cause.  The following benefit citations are close to direct quotes from their work but slightly rearranged into bullet points:

· Maintenance personnel will be able to relate more quickly to new products

· Developers will be able to move onto new project and get up to speed more quickly

· Metrics will be consistently defined from one effort to another

· Certain kinds of failures will be be more readily detectable

Rather than relying a voluminous methodology, DeMarco and Lister recommend the following methods for achieving convergence of methods:

· Training establishing a common core of methods

· Tools in the form of automated aids for modeling, design , implementation, and test

· Peer reviews in the form of quality circles, walkthroughs, inspections and technology fairs where optimized, common approaches will be communicated and refined

While we do not see the methods that DeMarco and Lister suggest as being mutually exclusive from documenting organizational best-practices in a methodology; the point is that implementing DeMarco and Lister’s suggestions may provide a shorter, less confrontational first step increasing the organizations quality and efficiency in development efforts.

One of the key reasons for using well designed software is that it drives down the cost of software development. For one thing, it increases the quality of the developed product. 

In order to bring the change to a successful conclusion, Johnson asserts that the key group that must be won over are the “Believers but Questioners” and although logic will be important it will not be the fundamental lever to sway their convictions.  

From Johnson’s perspective, the group described as “Blindly Loyal” is too fickle to truly champion the SE concepts.  Johnson posits that this group will change their allegiance to any viewpoint that comes along.  From our experience, the individuals who feel into this camp didn’t have the experience to know which direction was best to follow.  They were willing to try an SE approach if someone they trusted indicated that it was a better approach.  But since they did not have a frame of reference to evaluate one perspective from another, it would be foolish for them to argue to promote one viewpoint over another.

The “Militantly Opposed” is very difficult to convert so we set them aside and instead turn our attention to the “Believers but Questioners”.

DeMarco and Lister refer to the idea that the status quo method of performing some work being replaced by a new method for performing that work as the “naive model of how change happens”.  Borrowing from family therapist, Virginia Satir’s explanation of change, they propose that significant organizational change only occurs when the old status quo is interrupted by some foreign element leading to chaos.  A new transforming idea is introduced with a certain amount of additional chaos.  The parties will only stick to the newly introduced method long enough to practice, integrate and master the new technique if these parties continue to believe that delivery from the chaos can be achieved through refinement of the new process.
  

We have seen several techniques used for keeping a group bought into a long-term vision.  Regular reinforcement by a charismatic, trusted leader can help to bolster sagging confidence.  If a single leader is not available to carry the message, group dynamics may be helpful.  For instance, if a group understands that they have a unique opportunity and responsibility to introduce and refine a new technique to the organization, they may be willing to undergo the difficulties incumbent in mastering these new techniques.

Consider the idea that a charismatic leader or activist team is the locust of change with another of DeMarco and Lister’s concepts; the idea that organizational learning and optimization comes from middle management.  When this group works to capture and disseminate best-practices through the organization and does do in an atmosphere of trust, the organization stands a much better change of optimizing its operations.

Lastly, recognize the limitations of  rolling out a program by executive decree.  Procedures settled on by fiat are struggle to become ingrained into the fabric of the organization.  DeMarco and Lister recognize a significant issue with defining a capital-M “Methodology” that attempts to impose a cookbook approach to system development.  "Methodologies seek to force convergence through statute.  There is an inevitable backlash, the result partly of enforcers’ heavy-handedness and partly of thinking workers’ strong sense of independence … It’s only after … (a) gently guided convergence that you may think of publishing a standard.  You can’t really declare something a standard until it has already become a de facto standard.”

Organizational Change Management

The goal in rolling Software Engineering out to the organization is to raise the efficiency and quality of the software development process.  When its working properly, the collective knowledge of the organization is disseminated and built upon through its documented processes.  When process building takes a wrong turn and become rigid, non-value adding and calcified, it results in the negative aspects of what we usually term as bureaucracy.

Working through Bureaucracy

Bureaucracy, or management through bureaus, has developed strong negative connotations in part because of the manner that individuals behave when they are in a bureaucracy.  The perception is that they become unresponsive to the goals of the individuals who must request their services.  The bureaucrat is seen as someone who strictly enforces procedure to the significant detriment of production.

Several strategies can be implemented to combat the perception of institutionalizing bureaucracy in the organization.  Publicize the reasoning for instituting the procedures.  Clearly state the expected benefit of the processes.  If negative consequences have been the result of not having a defined process in the past, explain these negative consequences without being derisive.

When changes were instituted to move the Soviet Union from a centralized economy to a market economy, public notification was a key component in the transition.  The changes that were to be made were broadly publicized.  Detailed explanations were provided on how the changes would impact people’s everyday lives.  Warnings were provided about the struggles that other organizations had with these types of transitions, but the message was also given that the eventual benefits outweighed the short-term difficulties.  This contributed to the successful conversion by partially inoculating the public from the nay-sayers attached to the former economic system.

Another important piece of information that needed to be conveyed was the publication of areas that would continue to be controlled or owned by the government.  For instance, most public utilities and the country’s defense system would continue to be the province of the government. Because there was a strong case for not migrating these areas to the new system of management, it was important to publicise the fact that the new system would not be inappropriately applied.
  
When considering how this applies to change management, it’s important to head off latent negative feels toward the new development processes that might arise by assuming that the procedures will be applied where they are not appropriate.  If the parties championing Software Engineering foresee areas where it can not add value to the processes, they should point this out instead of waiting for the methodology to be misapplied and suffering the consequences.  One of the recurring themes in accomplishing change in a bureaucracy is promotion.  
Expect that new techniques will be suggested as new technology becomes available, as knowledgeable members of your organization examine the process and, especially, as workers attempt to use the process.  Channel these suggestions through a help desk or suggestion email box so they can be logged, tracked, evaluated and possibly acted upon.  Provide recognition, rewards and/or compensation to the individuals who improve the processes, especially if doing so saves your organization money.

The terms “bureaucracy” has come to symbolize a complex organization where arcane, illogical, oft-contradictory rules provide the lazy worker with a ready excuse of inaction and pose near-insurmountable obstacles for anyone who wants to receive assistance from the organization.  It is common wisdom that groups need to go outside the established, approved processes to accomplish anything within the bureaucracy.  

Gifford and Pinchot describe a “tiger team” that worked within one such bureaucracy. They were attempting to develop a process to more efficiently handle requests from customer for specialized services. There primary challenge was a perceived lack of motivation by groups within the organization to assist in the improvement effort. To overcome the tendency toward inaction within the organization they used the following approach: 

· Request help from any loosely aligned, willing group within the organization

· Focus on the problem with minimal concern toward organizational constraints

· Defer focusing on who would perform the task until after the solution is defined.”

This success of this technique requires the following factors:

· Some “white knight”, willing assistants are available either in the organization or management is agreeable to bringing them in from the outside

· The groups that are uninterested in assisting with the solution do not have the interest or the authority to prevent the implementation of the solution

Gifford and Pinchot base their approach on the theory that “Informal connections across organizational boundaries violate the basic operating principle of bureaucracy: namely, that all coordination should be done not by the people doing the work but by those a level of so above.... But no modern bureaucracy lives by the formal pattern of communication bureaucracy prescribes, because if it did, the organization would become slow, simple-minded, unresponsive, and uncoordinated and soon die.”
  However, anyone who’s ever been shutdown for going outside an established process will agree that while these work-arounds frequently exist, their creation or being able to discover how to tap into them is not guaranteed.  Furthermore, since we are attempting to establish a long-term system change in how development processes are attacked, we need an officially sanctioned method for changing the procedures in the bureaucracy. 

Know Your Mandate

Change agents are often outside consultants or at the least, individuals performing outside their normal duties.  It has been our experience that, it’s important to understand one’s mandate and the power of the parties who are providing it.  The mandate often evolves through the course of the change process.  Success can provide a broadening mandate.  Likewise, converted executives who ally themselves with your sponsor after witnessing the effectiveness of your portions of your can provide assistance in rolling out your initiative.

Key stakeholders in the system must continue to be satisfied in order to continue to provide necessary support in tough situations.  Harkening back to our discussion of selling a complex solution into the organization, an influential contingent of economic, user and technical buyers must continue to support the rollout of the SE program or the effort will become a harder battle.

A Case Study of an Attempted Methodology Implementation
A service-oriented organization had developed a methodology.  They commissioned the internal project management office with the assistance of a number of consultants to document and rollout the methodology.  The consultants had devised a program based on commonly accepted best practices including risk assessment, design reviews and program inspections and requirements tracing.  

When the organization attempted to roll out training on the techniques associated with the methodology, there was a significant amount of push back from the development and operations teams.  Criticism focused heavily on the ideas that the methodology was involved many tasks that were value-adding, did not place the proper authority with the appropriate members of the organization and was not aimed at the type of systems the organization was constructing.

In our case  study organization, the same negative connotations associated with “bureaucracy” had become attached to “process”.  Having documented processes or procedures and chastising individuals for deviating from these processes caused resentment.  A feeling had taken hold of the workforce that adherence to process has superseded the accomplishment of the true business at hand.

Budgetary constraints caused different parties in the organization to have competing political agendas even while they may ultimately have complimentary goals, strains will occur.   These constraints, exasperated by personal politics, cause strains between individuals in cooperating positions within the organization.  

To address these concerns, management organized cross-functional teams to review the methodology and suggest ways to make it adapt it to the needs of the organization.  The focus group was composed of individuals from the project management, development and operational support teams.

The consulting group, Dannemillier Tyson Associates suggested a similar approach.  They advised, “If you want to shift the whole system at one time, you must be able to think the way the whole system thinks.  Using microcosms – real subsets of the larger group that represent all the “voices” of the organization – in the overall change process is one of the features of the Whole-Scale approach that allows you – and the organization – to think and see “whole systems. … Working with groups that mirror the “whole” allows you to work with the ‘whole system’ at a different level.  The best way to change a system is to engage the whole system.  Microcosms are the best windows through which to view the whole system in real time.  They provide access to the whole system quickly and effectively.  Having a critical mass of microcosms experiencing a paradigm shift helps the whole organization shift.”

However, the cross-functional team still floundered in their mission.  The primary issues seemed to revolve around the participant from the development group.  The senior staff of the development team decided that they would re-write the portions of the methodology related to design and construction.  In this area also, they determined after a month that they didn’t have the time to make a significant contribution.  Development always considered the project to be secondary to the act of developing.  As a result, they frequently missed meetings in favor of spending their time programming.  Eventually their representative dropped out of the group because, although he didn’t agree with the general direction being taken, he didn’t feel that he had the time to have a different impact. 

This is not the result that Dannemillier Tyson might have predicted.  In their words, “The underlying assumption in the use of microcosms is that the wisdom necessary for success is in all the people of the organization.  The most effective change efforts include the voices of all the stakeholders not just the voices of the top or the bottom or the middle.”  Any yet, the outcome was not necessarily at odds with what Dannemillier Tyson was saying either. 
 In fact, the Operations and Project Management groups had moved toward a common understanding of the issues.  The problem arose from the fact that middle management in the Development group could not agree with any findings that came from the microcosm.  They were in fact caught between two untenable positions.  On the one hand, they did not have the resources to significantly rewrite the portions of the methodology to which they wanted to claim ownership.  On the other hand, if they did not re-write them, they felt that they would have ceded ownership to other groups within the organization.  Top management was willing to allow them to find a third option that was to defer the discussion until a future time when they could re-work their portions of the methodology in total.  As a result, the formalization of the development process was temporarily scuttled. 

1. Certain aspects of the methodology, that were based on best-practices, upon closer examination, turned out to be things that pulled up from the project methodology and assimilated into the organization at a higher level.  For instance, the original methodology included the establishment of time tracking and project status reporting at the project kickoff.  A better approach was to standardize these across the organization outside of any one project.

2. The methodology envisioned a “top-down” approach where system architects decomposed the project into pieces that were handed off to the programming teams.  Each team was supposed to define interfaces that could be parceled out.

3. Skepticism about the workability of inspections and resistance to non-technical participants reviewing designs and programs was so high, that the a mandate was never provided that would have allowed a training program to be rolled out that would have allowed these procedures to be incorporated.

The company attempted to implement program inspections and top-down designs on a relatively small project that focused on adding a new set of data feeds to the database.  The aim was to use a project where risk could be minimized (i.e., mistakes could be easily rectified through rework without killing the project team or the budget) and the requirements, approach and solution sets were simple enough to make them easily understandable by all concerned.  Also, the project was being designed and constructed using contract consultants who were more amenable to following the course of action laid out by the project management team.

The decision to use this project as a test bed for SE activities was made entirely by the project management team.  The fact that this project would be used as a test bed was not widely publicized to minimize the amount of resistance from the still-unconvinced in-house programming team and to mitigate the potential for influencing the results by the parties involved in the test. 

Unfortunately, a perception was created that the SE related activities were “too much overhead” for a project of this magnitudeThe potential to promote the successful application of the SE activities was converted instead into a discussion of the extra work that they caused. .  The project was too small to provide substantive feedback on the benefits of a solid, well thought-out design.  Instead, the exercise of requiring published program names with signatures, requirements traceability matrixes and code inspections on a set of code that roughly 300 lines of C seemed pointless.  The code walk-through did not yield any substantive changes because the organization did not have any established standards to enforce nor did they have a formal knowledgebase of programming errors to serve as a guide for conducting code walk-throughs.  Lessons learned were as follows:

In retrospect, before setting up the test the team should have publicized their goals to influential  members of management. And they should have chosen a test bed that  allowed for an adequate examination of the aspects we were attempting to prove.  Finally, we should have refrained from attempting to introduce complex SE activities, such as inspections or even detailed designs, without having a sufficiently trained staff to know how to undertake them properly.
Based on the struggles with this rollout, even given the benefit associated with the material discussed in the preceding sections of this paper, the methodology implementation still failed.  In response to this failure, a survey was conducted on a variety of organizations that had attempted SE methodology implementations.  The aim was to provide some guidance as to which techniques and traits were most likely to lead to, or at least predict, a likely successful SE implementation.
Part 2: An Analysis of Factors influencing Probability of Success

Based on the observations encountered in the case study, there is a set of traits that lead to the acceptance or rejection of methodologies.  From personal experience with several rollouts, we have seen methodologies with deficiencies and incomplete components accepted in some circumstances and complete methodologies with well-defined training rejected in others.  In questioning why the methodology was rejected, the pat answer given was “politics” but politics is another word for organizational dynamics.  Organizational dynamics exist in every operation but which factors or combination of factors was influencing the success of the implementation? 
  

In order to identify the factors that seemed to have the greatest impact, a survey was developed to be completed by experienced practitioners who been involved in a methodology rollout and could assess the success or failure of that effort.  

Survey Methodology

We wanted to look beyond the mere structure of the organization to determine other factors that might be playing a role.  Survey questions were included that examined the type of methodology.  The underlying assumption on our part was that the type of methodology was not a determining factor in its acceptance.  We also tried to examine the nature of the development being undertaken in the organization, the tools available, the skill level of the developers and the organizations current disposition toward methodologies.  Finally, we will look at the interaction between the methodology chosen and the characteristics of the organization to attempt to identify certain combinations that might be more successful in particular types of organizations.

A survey was developed and placed on a web page for easy dissemination.

[image: image5.png]LR ] ) [ it/ omam angelie.com/fok imhaeld/cgibin/survey ol

© 6o [CLuMi-am0memoy || = & x

‘The purpose of this survey is to fry to identify the fastors that increase the changes of success when infroducing a defined process or methodology. Your honest input
is much appreciated! If you haven't heen involved in implementing a defined process methodology then your inputis probably not appropriate. However,
please fecl free to review the other resources on this site and its related links. We hope you'l find them interesting and usefil

My homepage

Link to my Work on Change Management and other Software Engineering Resources

Change Management Survey

Environment prior to methodology rollout

1. Prior to the methodology implementation, what was the structure of communication befween the users and the developers?

[ |

2. Tn the prior environment, what was the development approach| =

3. Tn the prior environment, did the organization keep a database of project metrics? [ =]

4. Tn the prior environment, did the organization use a commercial software program for tracking project progress? [ =]
5. Tn the prior environment, did the organization use a cycle of regularly scheduled releases?| ]

6. In the prior environment, did the organization require project managers to submit regular staius reports? [ =]
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(Browser Based) I” Other

9. What percent of the development staff partcipated in technical training in the year prior to the methodology rollout? -

10. How many levels are there within the organization from the most basic level of worker to the highest level of executive (not counting ownership as a level unless
they are involved in day-to-day management - also excluding consultants and confractors)? -





Figure 2:  Screen print of the survey web page

A notice was placed on the top of the page indicating that the survey only applied to individuals who had personally been involved in a methodology implementation.  The notice read, “The purpose of this survey is to try to identify the factors that increase the changes of success when introducing a defined process or methodology. Your honest input is much appreciated! If you haven't been involved in implementing a defined process methodology then your input is probably not appropriate. However, please feel free to review the other resources on this site and its related links. We hope you'll find them interesting and useful.”
  

The questions on the survey were divided into the following sections:

Environment prior to methodology rollout

Organization characteristics

Methodology characteristics

Methodology rollout results

We placed the rollout results section last so respondents could ruminate on the circumstances surrounding their implementation as the answered the preceding questions.

Each of the questions and their alternative answers in the section is explained more fully below:

1. Prior to the methodology implementation, what was the structure of communication between the users and the developers?

· Development was undertaken without on-going discussions between the developers and users

· All communication was routed between a project manager or technical lead and an appointed user representative

· Most or all members of the development team had access to a single point of contact user representative

· Most or all members of the development team had access to several user representatives

Older methodologies (e.g., waterfall) usually channel communication through a limited number of managers on the project team.  The advantage of this approach is that it allows for close coordination of commitments and, in theory, the conduit for communication can see that the appropriate parties receive the information they need.  Newer methodologies (e.g., XP) emphasize a more open communication structure.  French and Layzell in a preamble to a conference that they were facilitating wrote, “With a growing demand for software systems and an increase in their complexity, software development and maintenance is no longer the preserve of individual designers and programmers, but is a team-based activity. Indeed, development and maintenance has always involved a wide variety of stakeholders (customers, designers, programmers, maintainers, end-users) making the need for communication and cooperation an inherent characteristic.”

Questions 2 through 6 were asked to determine whether there was a state of readiness that would be the methodology more likely to be accepted.  Question 2 actually asked if a prior methodology or set of methodologies existed that the current approach would replace.  Questions 3 through 6 focused on traits that are typical in many best-practices methodologies such as the ones advocated by the Software Engineering Institute (SEI).  Although each delivers specific, quantified benefits, many perceive these activities as being bureaucratic overhead.  Each could be implemented in an environment that still lacks a full methodology and in these cases, its expected that the staff would have been exposed to the benefits of these activities (or at least they might accept them as standard procedures) and in those cases, the staff would be more willing to accept a methodology that embodies the activities.

2. In the prior environment, what was the development approach?

· There was no formally defined methodology in place prior to the target methodology

· The target methodology was a replacement for an older single methodology

· The target methodology replaced several other methodologies

3.   In the prior environment, did the organization keep a database of project metrics? (Yes/No responses allowed)

4.   In the prior environment, did the organization use a commercial software program for tracking project progress? (Yes/No responses allowed)

5.   In the prior environment, did the organization use a cycle of regularly scheduled releases? (Yes/No responses allowed)

6.   In the prior environment, did the organization require project managers to submit regular status reports? (Yes/No responses allowed)

7.   In what year did the impacted company or division start operating? 

· Prior to 1990

· 1990 – 1996

· 1997 – 2000

· 2001 - 2002

· 2003 to present

We posed this question to attempt to determine whether the age of the organization might impact its ability to embrace a new process.

8.   Which would best describe your programming environment? (respondents could check multiple boxes in their response)

· Mainframe

· UNIX Workstations

· PC (Client Server or Desktop App)

· Thin Clients

· Other

We sought to determine whether the methodology selected and the platform on which it would be applied would have an impact on the success of the rollout.  Riemenschneider, Hardgrave and Davis observed, “Although usage of a technology tool is clearly different from usage of a methodology, there are certain points of similarity, suggesting that some tool adoption determinants may be applicable to methodology adoption decisions. For example, both tool and methodology use are workplace behaviors with potential consequences for job performance and rewards, and both require effort and skill to learn and use.”

 9.   What percent of the development staff participated in technical training in the year prior to the methodology rollout? 

· Less than 20%

· 21 to 60%

· Over 60%

· Difficult to assess or unknown

The impact of a more sophisticated pool of technicians can impact the introduction of a methodology in a variety of ways.  

One might suppose that the more sophisticated developer pool will be familiar with and in sympathy with the advice of the SEI and as a result more likely to appreciate the benefits of a methodology.  On the other hand, as Riemenschneider et al observed, a methodology introduction frequently requires more work on the part of individual programmers.  Technically proficient programmers are less in need of a methodology to show them how to accomplish their jobs and may be more resentful of the procedures proscribed by the methodology.

Trained engineers are also more likely to be able to see the shortcomings of a methodology as it’s being introduced.  Their pushback might be due to a recognition that the methodology selected is unlikely to produce the desired improvement in productivity.

10.  How many levels are there within the organization from the most basic level of worker to the highest level of executive (not counting ownership as a level unless they are involved in day-to-day management - also excluding consultants and contractors)?

· 1

· 2 or 3

· 4 to 7

· More than 7

The aim of this question was an assessment of the complexity of the organization.  The speculation was that an organization with more layers would be more difficult to change.

11.  When was your methodology or process rolled out (use the latest date for periods that span selections)?

· Prior to 1990

· 1990 – 1996

· 1997 – 2000

· 2001 – 2002

· 2003 to present

As a technological pursuit, software engineering is a rapidly evolving subject.
  We included a question on when the implementation was attempted to determine whether the time period had an impact on the success.  

We defined pre-1990 as an age when serious development (at non-package software companies) was focused on mainframe and mini-computers and the preva.  1990-1996 was an amalgamation of competing technologies with the emergence of client service systems while large centralized systems were still important (although frequently moving into legacy support mode).  To take advantage of new development on platforms with GUI-capabilities, methodologies were developed that allowed for interactive user input.  As the new millennium approached, the Y2K crisis moved to the forefront and methodologies were developed to address these associated issues.  In each of these cases, the new methodologies didn’t totally displace the older methodologies.  Instead, new methodologies became alternative approaches.  2001-2002 was the culmination of the high-octane age of development associated with the emergence of the internet economy.  This period was marked by tight time frames as companies rushed to grab marketshare before their competitors and cope with developer shortages.  But the situation changed dramatically after September 11th as the country plunged into recessions and the domestic software development environment constricted.  Increasingly development methodologies were structured to allow for off-shore development teams.

12.  What was the composition of the team responsible for the methodology rollout?          

· The team was composed almost entirely of employees

· The team was mostly employees with some consultants

· The team was mostly consultants with some employees

· The team was composed almost entirely of consultants

Consultants can bring best-practice expertise and proven approaches to conducting methodology implementations.
  On the other hand, as outside agents they can be disruptive to the work environment of the regular staff.  Because consultants are typically brought in for their experience of their firms, often without individual interviews, their fit with the existing organizational culture is frequently an issue.

13. How many departments were impacted by the change?

· 1

· 2 or 3

· 4 to 7

· More than 7

Because each department impacted increased the complexity of the methodology implementation, we expected that a higher number would correlate to a lower level of success.

14.  Were individual development teams within departments allowed to unilaterially opt-out of using the methodology? (Yes/No responses allowed)

We assumed that the expressed freedom to opt out of the implementation would correlate to a lower level of success.  The question was also included though to allow us to verify that allowing unilateral opt-outs might not in fact increase the level of success because it would indicate an organization where the management attempted to be more inclusive of the input from the staff.

15.  How many senior level managers supported the implementation of the process or methodology?  (define a senior level executive as one that has some level of budgetary authority beyond their own personal expense account) 

· 1

· 2 or 3

· 4 to 7

· More than 7

Management support for the methodology would seem like it would have a major impact on it’s successful adoption but Riemenschneider, Hardgrave and Davis found that the relationship was more complex.  They reported, “Contrary to common beliefs, acceptance of the methodology is not assured just because it is mandated by the organization, although developers do place value on the opinions of coworkers and supervisors in forming their use decision.”
  

Questions 16 and 17 addressed the incorporation of best-practices in the methodology rollout.  Training and mentoring were advocated by the SEI
, Project Management Institute (PMI)
 and Gantthead.com.  Gantthead published a practice aid on the subject in which they stated, “The key to a successful methodology implementation is in the mentoring involvement and approach.”

16.  Was the methodology implementation supported by a formal training program? (Yes/No responses allowed)

17.  Was a methodology mentor or coach assigned to assist the project team? (Yes/No responses allowed)

18.  How did the organization acquire the methodology?

· Purchased off the shelf

· Modified off shelf package

· Developed In-house

· Other

Question 18 is asked to determine whether organizations are more successful with a purchased methodology because it reflects industry best practices or whether they would be more successful with a methodology developed in-house because it more closely matches the specific requirements of their organization.

19.  Which of the following categories best describes the type of methodology you were implementing?

· Linear such as Waterfall, SDLC, Ploget V-Model

· Iterative incremental such as Prototyping, Unified Process or Rational Unified Process

· Agile such as Extreme Programming (XP)

· Parallel such as Concurrent Development or Ad Agency

· Other type of Process

We asked a question to explore the type of methodology selected to investigate whether the methodology selected was the predominant fact that determined the success of the rollout or just one of many factors.  For the same reason, questions 20 through 22 asked specifically about certain features that might be in the methodology in order to investigate whether these were the specific factors pointing to the success or failure of the rollout.

Question 22 in particular goes to the heart of an issue raised by Riemenschneider et al which is that a methodology is much more likely to be successful if it provides the participants with a specific, work-saving benefit.

20.  Did the methodology incorporate requirements management? (Yes/No responses allowed)

21.  Did the methodology account for end-user security in the developed product? (Yes/No responses allowed)

22.  Does the methodology or the tools associated with the methodology produce work-saving deliverables? (e.g., code generation, project plan generation, automated status reporting, etc.) (Yes/No responses allowed)

Methodology rollout results

23.  How would you characterize the results of the methodology rollout at your organization?

· All significant components of the methodology where implemented by all targeted departments

· All targeted departments implemented at least some components of the methodology

· Some targeted departments opted out of implementing any components of the methodology

· The methodology implementation was cancelled

The last question on the survey requested that the responder supply some identifier.  The request was phrased as, “Please enter your unique id if we provided you with one or make up some other id that we can use to tie your responses together.”  The question served several purposes.  If someone made some mistake during the completion of the form, we could match the multiple responses and determine why they were entered more than once.  Also, for everyone that we contacted directly to fill out the survey, we assigned each a unique id.

There had been some concern that bogus answers might be submitted since anyone on the internet could complete the survey.  However, every response we received could be tied back to one of the unique id’s that we had assigned when we requested responses from particular people.

Respondents

A request for respondents was made to several DePaul SE classes and students associated with the SE graduate seminars.  Also, several e-mail addresses were collected from the Project Management Institute (PMI) and Gannthead websites.  Finally, the author sent out requests to various acquaintances known through professional contacts.  All in all, the number of respondents was disappointing (n=14) and represented about 5% of the targeted correspondents.  In view of the limited number of responses and the likelihood for sample bias, the aim of the study was re-defined from the development of a response model to the more limited aim of developing an understanding of the factors that might influence implementation success.

The success rate among the respondents was high.  11 of 14 respondents rated their implementation as successful meaning that all targeted departments implemented some portion of the methodology.  In fact, none of the respondents rated their implementation as totally unsuccessful.  We decided to define unsuccessful as a situation where some targeted departments refused to implement any significant portion of the methodology.  Using this measure, 3 of the 14 were unsuccessful in their methodology implementation.

Pre-implementation Environment

Questions 1 through 8 each addressed the environment prior to the methodology implementation.  The following chart shows the correlation between each of the responses and the success or failure of the rollout.  We’ve coded each of the responses so it’s more apparent if a pattern has been created.  We’ll follow that with another slice that looks at the cluster of response for each specific question.
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Chart 1:  Correlation between the prior environment and the success of the methodology rollout.

Questions 1, 2 and 6 do not appear to have a correlation with the success or failure of the rollout.  These are the questions that relate to communication between developers and users, the presence of a former methodology, the tracking of project metrics prior to the rollout or the submission of status reports.  Equivalent levels of positive and negative responses exist in both the successful and unsuccessful groups.

Question 5, “In the prior environment, did the organization use a cycle of regularly scheduled releases?” did appear to be correlated to success of the rollout where organizations that did control releases were more likely to have a successful implementation.  (Note that all references to correlation must be viewed with skepticism at this point because of the small sample size)

A positive response to Question 3, “In the prior environment, did the organization keep a database of project metrics” or Question 4, “In the prior environment, did the organization use a commercial software project tracking software program for tracking project progress?” may increase the likelihood of a successful methodology rollout.  However, a negative responses did not necessarily indicate that the rollout would fail.  The determining factor only seemed to come into play with a positive response and in both of these cases, the number of positive responses was relatively rare.

Looking at each question individually, the connection appeared as follows.

For Question 1, “Prior to the methodology implementation, what was the structure of communication between the users and the developers?”, the responses broke down as follows:
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Chart 2: Correlation between communication structure and implementation

The most common response was that all communication needed to be routed between the project manager and an appointed user representative.  However, rollout success was achieved with all communication approaches.  It would appear that the method of communication common between project teams and the user community did not impact the likely success of the project methodology rollout.  (It should be noted that this is not the same thing as finding that it had no impact on the success of the development projects.  That question is not being addressed by this survey.)

For Question 2, “In the prior environment, what was the development approach?” the responses broke down as follows:
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Chart 3: Correlation between prior methodology and implementation success

The most common response was that there was no formal methodology in place prior to the rollout.  However, the emergence of newer methodologies, typically designed to overcome issues that came out of earlier “waterfall”-type methodologies such as a lack of flexibility or the perception of cumbersome, burdensome procedures, has created a situation where current methodology implementations can be undertaken to replace a first generation methodology.  The third situation we considered was one where several teams or departments might have replaced their individual development approaches with a standardized approach.  However, rollout success was achieved or missed in all situations irrespective of whether of each of the cases considered.

For Question 3, “In the prior environment, did the organization keep a database of project metrics?” the responses broke down as follows:
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Chart 4: Correlation between existence of project tracking metrics database and implementation success

The most common response was that there was no metric tracking in place prior to the rollout.  Based on the results, we may suspect a positive correlation between the collection of project metrics in the prior environment and the success of the methodology rollout.  A similar situation was found for question 4.  We’ll comment on both after we examine the results from question 4.

For Question 4, “In the prior environment, did the organization use a commercial software program for tracking project progress?” the responses broke down as follows:
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Chart 5: Correlation between existence of project tracking software and implementation success

This is the same distribution we had for Question 3 however organizations tracking project metrics in Question 3 were not the same organizations using answering yes to Question 4 regarding the use of commercial project tracking software.

We take this opportunity to put forth the hypothesis (for future additional testing) that the instituting of disciplined, project management techniques such as collecting project metrics or project tracking prepares an organization for the discipline required to successfully adapt a project development methodology has a positive impact on the potential success of the rollout.  A point and counterpoint toward this hypothesis are seen through the responses associated with questions 5 and 6.

For Question 5, “In the prior environment, did the organization use a cycle of regularly scheduled releases?” the responses broke down as follows:
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Chart 6: Correlation between existence of regularly scheduled releases and implementation success

This question exhibited the strongest correlation between a trait (the use of regularly scheduled releases) and the successful implementation of the methodology of any that we examined.  100% of the organizations using regularly scheduled releases accomplished a successful rollout while 50% of the organization not using regularly scheduled releases did not accomplish a completely successful implementation.  We think it’s plausible that the discipline associated with regularly scheduled releases signals an organization that is able to rationally define and mandate work processes and therefore makes it more likely that a methodology rollout will be feasible.

For Question 6, “In the prior environment, did the organization require project managers to submit regular status reports?” the responses broke down as follows:
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Chart 7: Correlation between existence of status reporting and implementation success

In question 6, there seems to be no correlation between completing status reports and the success of the methodology rollout.  This is surprising considering the strong correlation we appeared to see in question 5 because completing status reports would seem to be somewhat similar to having regular software releases in as much as both are management techniques for maintaining control over the development teams and their environments.

One theory might be that status reporting is an easier practice for a single manager to implement whereas mandating planned software releases is a practice that typically impacts several departments much like a methodology implementation might.

To complete this comparison, it’s worth looking one more time at the relationship between positive and negative responses for questions 5 and 6:
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Chart 8: A comparison of responses from Questions 5 and 6 show that it was possible to have a negative case for both predictor variables and still have a successful outcome for the implementation.

Questions 7 and 11 both concerned chronology.  Question 7 dealt with the age of the organization while Question 11 concerned the time period when the methodology was rolled out.  The results are shown below:
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Chart 9: Comparison of years business was started, when methodology was implemented and success of implementation

The age of the organization doesn’t seem to have any impact on the success of the implementation.  The fact that all of the organizations that failed were founded prior to 1990 is more likely the result of the fact that the bulk of the responses (86%) fell into this category.  A high proportion of organizations in that age bracket were able to accomplish successful implementations.

Likewise for Question 11, the period in which the methodology implementation was attempted didn’t seem to have an impact on the success or lack thereof.  The period in which the implementation was attempted was equally well distributed for all three period after 1990 with no observed bias toward success or failure.  The one aspect worth considering is that none of the methodology rollouts was prior to 1990.  This can probably be traced to both the fact that methodologies became commonplace starting in the 1990’s and the difficulty in gathering data for an earlier period especially considering that most of our respondents were students associated with the DePaul SE program.  In any event, the focus of this study was to identify present-day factors that might complicate a rollout and the consideration of historical factors would only be of interest for our purposes if it could point to a factor that might impact a future implementation.  To the extent that conclusions can be drawn from this limited set of responses it would appear that the external factors that might buffet the organization (i.e., the 9/11 terrorist attack, global software scares like Y2K or recessions such as the 2001-03) seem to have little effect on the success of the implementation.

Question 8 considered whether the processing platforms in use in at the organization might be an indicator of whether the methodology implementation was more likely to succeed.  The results are shown below:
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Chart 10: Examining the processing environment for impact on the success of the rollout

The processing environment did not seem to affect the success of the rollout.  Interestingly, the sample contained entries for all environments that resulted in both implementation outcomes.  This results seems to be a fairly strong indicator that the processing environment can be ignored as a risk or beneficial factor for methodology implementations.

Question 9, “What percent of the development staff participated in technical training in the year prior to the methodology rollout?” sought to determine whether a higher level of certification in the organization might indicate that the methodology implementation was more likely to be successful.
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Chart 11:  Impact of certification on the likely success of the methodology rollout.

The analysis appears to disavow a connection between certification and likely success of the rollout.  The segment with the highest number of observations was the segment associated with the lowest level of certification.  In this segment, the bulk of the respondents did have a successful implementation.

Question 10 looked for a relationship between the “flatness” of the organization and the success of the methodology implementation.  The question posed was, “How many levels are there within the organization from the most basic level of worker to the highest level of executive (not counting ownership as a level unless they are involved in day-to-day management - also excluding consultants and contractors)?”  The results were as follows:
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Chart 12: Impact of organizational complexity on implementation success

Based on the distribution, it appears that the complexity of the organization did not have any impact on the success of the rollout.

Implementation techniques and conditions

Question 12 through 17 considered the process used to roll out the methodology.  It’s difficult to measure directly the skill of the implementation team but we can address certain questions related to whether or not certain traits and activities were undertaken during the rollout.

In Question 12, the composition of the team (employees vs. consultants) was considered.   The results are as follows:
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Chart 13: Impact of structuring the implementation team of consultants or employees on implementation success

We had assumed there would be a stronger reluctance to the change associated with the methodology implementation when it was introduced by a foreign party.  However, we were unable to find a strong link between the success of the rollout and the reliance of the project team on outside consultants.  Perhaps it’s because of the fact that consulting firms that specialize in bringing about organizational change, have developed methods for dealing with this resistance.

Because of the low number of respondents (2) where the team was primarily composed of consultants, it’s indeterminate as to whether the chance for success is increased.  However the data does allow us to observe that it’s possible to be successful with teams composed of either consultants or employees.

In Question 13, we considered the number of impacted departments and whether increasing the number of departments would decrease our chances of success.
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Chart 14:  Number of impacted departments and it’s impact on a successful rollout

Based on the limited observations, it did not appear that the number of impacted departments affected the chances for success.  Although we do not have a sufficient number of cases to base any firm conclusions upon, we had theorized prior to the research that a higher number of impacted departments would decrease our chances for success.  In fact, our less than successful implementations had a relatively low number of departments while two of our successful implementations actually had more impacted departments.

In Question 14, we considered whether individual departments were allowed to opt out of the methodology.  The results were as follows:
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Chart 15:  The impact of whether individual departments could opt out of the methodology on the success of the implementation

It would appear that in cases when individual departments could opt out of the implementation, the chances for success were considerably diminished.  One caveat to keep in mind is that respondents were answering this question with hindsight as they considered the success of their implementations.  In at least one of the instances where the implementation was less than successful, the implementation team thought that each of the targeted departments would be required to implement the methodology.  In this instance, certain targeted departments scuttled the methodology after those departments campaigned to be omitted.

In Question 15, “How many senior level managers supported the implementation of the process or methodology?” the assumption was that the more widespread the support for the methodology implementation, the more likely it was to succeed.  The results were as follows:
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Chart 16:  Impact of wider managerial support on success of implementation

Although it was hard to draw many conclusions because of the limited distribution of determinant values, it would appear that the spread of managerial support did not have much of an impact.

Questions 16 and 17 both addressed the manner in which methodology knowledge was passed to the team.  Question 16 asked if the methodology implementation was supported by a formal training program and Question 17 inquired about whether a mentor or coach assigned to assist the project team.  The responses were as follows:
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Chart 17: Impact of training and assigning mentors on the methodology implementation success

As best as we can observe from the limited data, it appears that the formal training program had little effect on the success of the implementation while the assigning of a mentor had a significant impact. The presence or lack of a training program was well distributed among the successful and less than successful implementations.  But when we look at the assignment of the mentor, the overwhelming majority of successful program implementations assigned mentors to the implementing teams while none of the unsuccessful implementations assigned a mentor.  Of all of the implementation techniques and conditions we studied, the assigning of a mentor appeared to be the best way to improve the chances of success of the implementation.  This is a hypothesis that bears further investigation.

Methodology Characteristics

Questions 18 through 22 examined certain characteristics of the methodology to determine the impact they had on the methodology implementation.  

Question 18 investigated the source of the methodology.  At root, we wondered if a purchased methodology had more legitimacy or higher quality than an in-house developed methodology.  Conversely, we also wondered if a “home-grown” methodology might meet the needs and characteristics more closely making it more likely that it would be accepted.  The observed results are displayed below:
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Chart 18:  Relationship between the source of the methodology and its acceptance

The majority of organization’s surveyed chose to modify an off the shelf methodology.  The only other answer given was that the methodology was developed in-house.  In both cases, the success or lack thereof of the methodology rollout didn’t seem to be impacted.

Question 19 addressed an issue that many might assume is at the heart of failed implementations, “Was the methodology flawed”?   We categorized the types of methodologies that would be implemented and looked at the record of success or failure.  The results were as follows:
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Chart 19: Relationship between methodology type and success of implementation

The fact that all of the less than successful implementations were linear methodologies might be an indicator that this type of process might be less likely to succeed.  This is mitigated somewhat by the fact that some waterfall implementations were successful and also by the fact that this type of methodology is still the most common but it’s worth noting that none of the iterative methodology implementation failed.

Most Software Engineers agree that the waterfall methodology has some shortcomings.  In particular it has gained a reputation as being ponderous, inflexible and bureaucratic.

The question of what type of methodology to choose for an organization is based on many other factors but this difficulty in implementation is one more factor to consider when determining which process to standardize around.

Questions 20 through 22 asked specifically about certain features that might be in the methodology in order to investigate whether these were the specific factors pointing to the success or failure of the rollout.  The results are shown below:
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Chart 20: Impact of some common methodology features on the success of the implementation

In each case, the potentially determinant variables and the responses were fairly well distributed.  For instance, even though all of the less than successful instances incorporated requirements management in their methodology, a high number of successful implementations also included requirements management.  

Based on these results it would appear that the characteristics of the  methodology did not impact the overall success of the rollout.   (Of course, we assume that the features in the methodology and even the methodology itself was based on a reasonable, rational selection process.)

Although our lack of responses make our conclusions suspect, it would appear based on our limited data that there are factors at work within the organization that have the greatest effect on the success or lack thereof of the methodology rollout.  Section 2 of this document examines a number of strategies for dealing with these factors.

Conclusions

This was a multi-pronged investigation encompassing:

· A survey of the characteristics of organizations and methodologies most likely to lead to the successful adaptation of Software Engineering techniques.

· A interdisciplinary review of techniques useful for change management

· A case study investigation of a failed methodology implementation looked at issues that lead to that failure.

The purpose was to find sets of common elements in the organization, development team or methodology likely to determine the success or failure of a methodology implementation so that we can replicate those that are most likely to encourage success and negate those that are most likely to inhibit success.

A survey was developed and directed toward experienced methodology implementers.  Participation in the survey was unpaid and voluntary.  The number of respondents was 14 with ~80% of them associated with the DePaul program.  As a caveat to any of these finds based on the survey, this sample set of respondents is too small to draw any definitive conclusions however, several characteristics did seem to have a strong enough pull to make them worth closer examination. We think that the most important conclusions were:

In the area of management leadership:  The presence of a strong leader in management stipulating that the implementation of the methodology was mandatory seemed to insure success.  However, the presence of multiple managers championing the methodology seemed to not have an impact.

In the area of training: When comparing training programs with mentoriing, it appeared that mentoring was much more effective at instilling the methodology.

Regarding the methodology characteristics:  The methodology type did not seem to have a significant impact.  Teams that were using older waterfall-style methodologies had just as much success as teams that were implementing new style agile methodologies.  Likewise the features of the methodology did not seem to be important.  Based on this data, we can strongly suggest that the methodology should be chosen based on it’s ability to positively impact the organization rather than on the likelihood that one methodology will be more readily embraced over another.

In the area of organizational readiness:  Organizations that used regularly scheduled releases, kept a database of project metrics and used commercial software project tracking software program had a higher degree of success. At the same time, more common place best practices such as status reporting did not seem to have any noticeable impact.  Our conclusion from these results is that organizations that invest in more rigorous project management have characteristics that make them more likely to succeed at a methodology implementation.

Based on a review of cross-displinary studies, certain strategies are suggested:

· Open up lines of communication and negotiation between the parties impacted by the methodology.  Again, based on our survey, communication between the parties seemed less important than a directive from an influential director that the methodology will be implemented.  Similar to a complex sales, while there are many individuals who can influence whether a significant change will be incorporated in the organization, there is usually a limited number of key decision makers and organizational influences who will be pivotal in whether the change will take place.  Finding the motivators for these key organizational influencers can have a signficant impact on the success of the methodology introduction. 

· Incorporate an appropriate amount of training in the rollout.  In our survey though we found that the best type of training was the embedding of mentors in the project teams.

These findings were bore out in our case study.  The organization in the case study attempted to use many of the communication and trust building techniques often suggested by change management specialists.  

A professionally developed training program was developed to accompany the methodology.  A cross-functional team was instituted to review the methodology and align it with the structure and goals of the organization.  A pilot program was attempted to prove out the merits of the methodology.  None of these techniques was enough to overcome the resistance of a powerful executive who resented the intrusion of the methodology on his domain.  At the end of the day, it may be that having the right sponsor is the most important component in ensuring the successful implementation of SE techniques.
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Appendix: A Brief Overview of the Principals of Software Engineering

A discussion of the types of resistance that SE is likely to encounter is better understood in the light of a brief overview of what is meant by  Software Engineering.  The practices that we want to establish in the organization include (as enumerated by SE pioneer and apostle Roger Pressman):

· Management control (which we’ll refer to as Measurable Procedures)

· Application of defined technical methods (which we’ll refer to as Design-based Construction)

· Defined deliverables that serve as blueprints for building the system (which we’ll refer to as Project Management)

· Projects managed by milestones (also lumped into Project Management)

· Quality driven process (which we’ll refer to as Quality Management)

· Change management (a term with which we will not quibble) 

To this list, as a component in both project and change management, we would add risk management.  Restated, then into terms that will be more appropriate for this document, we have:

· Measurable Procedures

· Construction based on Designs

· Project Management

· Risk Management

· Quality Management

· Risk management

We will examine each of these areas in turn.

Measurable Procedures

Measurable Procedures allow us to establish the quantifiable benefits of SE.  It is through measurable procedures that we can demonstrate the return on investment (ROI) of SE.  However, since it takes a significant amount of time, discipline and cooperation, to measure procedures, obtaining a mandate for even this tenant of SE requires a certain amount of organizational persuasion.

Measurable procedures rely on the formulation of defined processes.  Pressman provides us with a accurate description of why process is so important to SE. “Process defines a framework for a set of key process areas that must be established for effective delivery of software engineering technology.  The key process areas form the basis for management control of software projects, and establish the context in which technical methods are applied, deliverables (models, documents, data reports, forms and so on) are produced, milestones are established, quality is ensured, and change is properly managed.”
 Without defined processes, it would be difficult to know whether we are even engaged in SE.  

SE programs gain several benefits from collecting key metrics.  Da Silveira posits that at their root all of the benefits lead to process-improvement.  “If the metrics that are collected do not drive process-improvement initiatives, the metrics program probably will not survive.”
 Programs are continued if they generate a positive return on investment or advance strategic goals.  Collecting metrics requires an expenditure of organizational resources.  Like any program, the collection of metrics must meet a strategic goal or generate positive ROI.  The only way that an activity that focuses on a process, as the collection of metrics does, can be continued is if it improves that process.  Holmes, another writer in the same collection, expands upon the reason for this concern about what metrics should contribute to the organization.  “A common mistake made by organizations is to decide they want a measurement process and then say, ‘What data do we already have that can be analyzed?’”
  The problem with this approach is that, by default, these measurements will not necessarily advance the goals of the organization.

When instituting a measurement program, the implementers must determine the appropriate measurements for their organization.  Those measurements may evolve over time depending on the concerns of the organization at any given point.  For example they can be driven by:

· quality concerns (e.g., defect found)

· performance concerns (e.g., # of hours/dollars expended versus budget, # of days over/under expected project delivery date)

· project management and/or productivity related (e.g., # of requirement/scope changes)

In order to be relevant, the measurements must advance a key concern of the organization.  From our perspective, it would be useful if they also helped to demonstrate the importance of SE.  To determine the effectiveness of this change, measurements of key performance indicators (KPI’s) should be taken before and after the change.  In point of fact, the very act of measuring increases the focus on the activity and, if maxims can believed and positive results are expected, the performance of the activity should improve through the mere act of measuring it.  (In any event, you’ll have the measurements to determine whether this positive effect is actually realized or process engineer folklore.)

DeMarco and Lister conducted a number of tests comparing the programming productivity of various experienced software engineers writing in a variety of languages.  What they found is that by and large the differences in productivity levels between one language and another is not very significant.  They found two exceptions to this equality in productivity:  1) individuals working in assembler had significantly lower levels of productivity and 2) individuals with less than 6 months of experience in their language have lower output.  

The Importance of a Methodology

A methodology is a documented approach for accomplishing similar projects.  It is the combined set of related, defined processes. 

The sequencing of the procedures in the methodology results in a project lifecycle.  Pressman looks at a number of different lifecycles for the development process.  Included in his investigation are the linear sequential (or waterfall methods), the prototyping and evolution models (or spiral).
  While Pressman has opinions about where each is most appropriate, all are included under the rubric of SE.  The important element is that a SE-project selects a defined lifecycle, examine it for its strengths and weaknesses and communicate it to the development team.  This will allow it to be tailored to the particular requirements of the organization over time.

While the overwhelming support of many thought leaders in the field SE leads this author to conclude that there are many advantages to defined methodologies, DeMarco and Lister take umbrage at what they refer to as “Big M Methodologies”.  Their objections worth considering.  We have found them to be similar to concerns that we had to deal with when rolling out methodologies.  These objections are based on:

1. the idea that a formally defined, rigidly enforced methodology adds wasted steps to a given project based on a one-approach-fits-all mentality

2. adherence to the methodology demoralizes the development teams taking away an important component that can lead to their potential success

3. the Capacity Maturity Model’s (CMM) focus on eliminating risk causes mature organizations to stifle creativity. (The CMM, which is explained in more detail shortly, has been used an impetuous to standardize many processes leading to their documentation and definition through a Methodology)

The numbers applied to bullets for easier reference throughout this discussion.  We examine each of these objections briefly and in turn.  Regarding objection #1 that the implementation of a methodology can be bureaucratic and inappropriate for various projects, the burden to address this issue rests on project management.  A methodology per se does not require that every step be performed in rigid sequence.  The intelligent organization will allow the project team to chart a course that complies with the methodology where it makes sense and eliminate steps or introduce alternative techniques where that approach fits the circumstances.  At the same time, the project management team should be held responsible for the course that they steer.  They should be able to review it and defend it with their peers and senior management.  And, when its clear that the project team has determined a more effective approach, the approach can be incorporated into the Methodology for allowing successive generations to take advantage of the experience.

Objection #2 that the methodology saps the team of its creativity is no longer true if the team has input on how the methodology is applied to meet the goals and purpose of the project.  This input needs to extend beyond the project manager.  We have seen first-hand the resentment that builds up when the justification for performing tasks is that, “the methodology requires it”.  Methodologies weren’t carved in stone on a holy mountain to be followed without question.  In fact,  continuous performance improvement is only possible if individual tasks are continually evaluated for the benefit (or lack thereof) that they bring to the project.  

The project manager, perhaps with input from his/her manager, should be able to explain to any team member the benefit of any tasks undertaken by the project team.  And there are bound to be instances where a technical expert can explain why the methodology cannot be applied in its current form for a particular task Often it has something to do with technology that’s not well enough understood to conform to the standard design-it->code-it approach.  Its for unknown territory such as this that the spiral, prototyping or extreme programming methodologies were developed.  The best teams can pull from a variety of best-practices to solve a particular problem.  (DeMarco and Lister take exception to the idea that there is a world-class best-practices standard that can be applied across a variety of organizations at a particular level.  Again, they may be reacting to pure theorists unwilling to modify their generally beneficial approaches to the requirements at hand.)

Regarding Objection #3, the tenant that a more mature organization with buttoned-down processes will be less willing to take risks has less to do with the adoption of a formal methodology than with the characteristics of mature corporations.  If there is a causality between understanding project risks and deciding to forego them, it would have to be based on having a better understanding of the risk/reward potential and determining that the ratio is insufficient to justify the undertaking.

For purposes of this document, we will assume that the reader sees some benefit in rolling out defined procedures, generally referred to as a methodology, within his/her organization.  We will leave the benefits of variour methodologies for the debate of other authors.  However, when weighing various methodologies, like  many areas involving divergent opinions its worth considering the kernel of truth in each of the various viewpoints and working toward a synthesis of opinion that strikes a balance.

Construction Based on Designs

There are a variety of “schools” that have been developed to embody complimentary techniques for determining a set of requirements and converting those requirements into a functioning whole.  (We’re using the word “school” to describe a multi-faceted set of perspectives, techniques and practices examined and endorsed by some group of subject matter experts as opposed to a specific academic establishment.)  While each of these schools (e.g., the structured-design school, the case school, the object-oriented school, the agile school) uses different techniques with varying approaches to planning, to-date they have all have some formalized method of describing and breaking down work among the development team.

The American Heritage Dictionary defines engineering as, “The application of scientific and mathematical principles to practical ends such as the design, manufacture, and operation of efficient and economical structures, machines, processes, and systems.”
  Within this definition we see that the process is expected to produce efficient and economical things and that the process itself is expected to be one of design, construction and operation.  While software engineers will continue to debate the best processes for accomplishing these aims, the fact that these processes will continue to be built around design, construction and operation will probably apply for some time to come.

Project Management

An effective metaphor for the project manager is to think of her/him as the orchestra leader of the development team.  The project manager brings in the right team members at the right moments to produce the overall output.  The project manager views the project from the vantage point of the system users in the same way that the orchestra leader is the ultimate listener able to adjust the playing of the performers.  However, where the listeners generally accept their performance without requesting specific embellishments, the project manager has responsibility for overseeing the scope of the development effort to verify that it does not go beyond the pre-project agreement.  

Scope control is more than making sure that the user only receives the system they bargained for when the project was contracted.  More importantly, it ensures that programming resources are not squandered on superfluous requirements at the expense of essential and expected system functionality.

Technical resources with the “right” attitude have a tendency to over-commit because of their willingness to satisfy the users’ demands.  Typically, they continue to take on more work until they begin to miss deadlines because it’s no longer humanly possible for them to work more hours.  To these resources (and the author would admit that in his younger days he was in this camp) it is easier to be in the situation of unavoidably missing a deadline rather than admitting that a requested assignment cannot be completed in the requested time because of other commitments.  But the project manager recognizes that it is the essence of her/his responsibility to not over-commitment her/his team and since the project manager cannot/will not lend a hand to the development effort, deadlines are agreed upon with a more realistic expectation of when they can be completed.

Risk Management

From Pressman, “Risk analysis is actually a series of steps that enable the software team to perform risk identification, risk assessment, risk prioritization, and risk management.”
 

One manager described risk management as a non-value adding waste-of-time for the projects in his organization because they were generally performed by small teams.  As evedence, he submitted that fact that it had never been performed in his organization previously and that it didn’t seem to add any value.  What he wasn’t factoring in was the fact that a proper risk assessment would only address the potential problems that had a fair likelihood of happening.

One can’t help but think of the adage that the things we worry about are generally not the one’s that cause us trouble anyway.  This may be caused by the fact that the things we are worrying about, we address with mitigation strategies.

On one project, we brainstormed a number of potential problems and devised mitigating strategies.  As it came to pass, one of the problems (shifting priorities) did in fact impact the project.  The mitigation strategy had been one of denial (the team had indicated that come hell-or-high water, they would complete the project.)  In fact, when the priorities shifted, the team members decided that they really weren’t as invested in the outcome as they had originally thought they were.  The lesson to be learned is that it takes more than just will power to avoid a problem.

Quality Management

As Pressman writes, “Any engineering approach (including software engineering) must rest on an organizational commitment to quality.  Total quality management and similar philosophies foster a continuous process improvement culture, and it is this culture that ultimately leads to the development of increasingly more mature approaches to software engineering.”

Pressmen begins his assessment of software quality by referencing Phillip Crosby’s analysis which is based on an assumption that a specification can be produced that accurately addresses the needs of the users.
  Daunted and frustrated by the task of properly documenting users’ requirements in a waterfall-style, developers and analysts have turned to prototyping or rapid-release software approaches.  These approaches can be consistent with SE principals as long as they are pursued with a well-architected, flexible framework to support their development, appropriate quality control in their development, well-structure change management in their introduction and all of the other related components of SE.  If this approach is taken, then they can be viewed as the latest attempt to more actively and efficiently involve the user in the development process and as such, they advance the cause of SE development.

So-called SE methods will be rejected if they are enforced at the expense of overall mission of the organization.  As an organizations grows larger and older, standards will be established to attempt to dissuade widely divergent approaches to solving similar problems.  While the goal of learning and applying best-practices across the enterprise makes sense, in many cases it leads to rules without foundations.  DeMarco and Lister refer to this as “Corporate Entropy – Entropy is levelness or sameness.  The more it increases, the less potential there is to generate energy or do work.  In the corporation or other organanization, entropy can be thought of as uniformity …”
  

We suggest several methods for guarding against this corporate entropy.  First, designate the tasks in your SE program into essential, recommended or optional.  Use the label essential label sparingly since it implies that this task will always provide value to the process.  In most cases, it would be better to allow the project team to determine the appropriate tasks to include on their project.  The SE-based methodology will be more efficient if it is viewed as a toolkit rather than a recipe book.  Secondly, institute a means for project teams to make meaningful recommendations for improving the methodology.  Project teams will recognize when steps in the methodology failed to aid the expected value to the outcome of the project.  Thirdly, measure the steps involved in the project.  This will be another good identifier of tasks that are devouring a surplus of resources.

Collection of Metrics and Formal Inspections

The collection of metrics and formal inspections are linked in several ways.  For one thing, their association with SE is based in large part in the roots the Quality Movement.  The Quality movement has placed a heavy emphasis on counting and tracking defects as a way to measure whether the qualtity initiatives are having a positive impact.  Formal Inspections were also rooted in the Quality Movement as a method of discovering defects that would not have been found by testing and doing it in a pre-testing phase.

The other more problematic link between these techniques is their affinity for being misused or at the least, misconceived by the development staff.  For example, while it may be true that problems are being counted to determine overall trends and look for causes outside the single developer, the fact is that a high number of defects will make the developer look bad.  Worse still, with the collection of this data, the potential exists for a manager to beat the programmer over the head with their defect statistics without completely examining the root causes.  At the very least, the developers are going to be walking on eggshells assuming that their every error is being tracked and analyzed.

The situation with formal inspections can be equally frustrating for the developer.  Because of the military tribunal nature of the software inspection process, the organization that fully implements these processes stands a chance of loosing a fair number of talented programmers.  This may be especially true if the development staff considers the metrics collectors and software inspectors to be less talented resources than themselves.

Kent Beck suggests that a more effective and less intimidating approach is the “paired programming” technique suggested in his XP methodology.  
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