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ABSTRACT

There are shockingly low statistics for the successful completion of projects in the software industry: Some of the factors that successful projects depend on are: good project management, an appropriate implementation methodology such as Extreme Programming or the Chief Programmer Concept [1], the ability to select a good analyst, and the formation of productive and compatible teams.

The author led the development of the software for a major corporation where new tools were developed and successfully applied. Many of the theories were also validated in university software development classes. Insights will be given to professional software developers as to why software programmers may be difficult to manage.  For software professionals, it may explain why they feel challenged by management. It may also indicate why someone who excels at one position, for example programming, will make a poor analyst and will often be very unhappy in that position and should not be promoted in that stream.

INTRODUCTION AND BACKGROUND
An average large system is delivered a year late and costs twice as much as the original estimate; A U.S. study of federal software projects found that 47% are delivered but not used, 29% of projects that were paid for were abandoned or extensively reworked, 3% are used only after change; Up to 75% of all software projects are cancelled, and only 2% are used as delivered.

The author founded the largest home health care company in Canada and led the development of the software effort that gave the company a significant competitive advantage enabling it to grow rapidly.  Tools were developed for managing the team, for selecting team members for productivity and good relationships, for selecting those programmers who would likely be good analysts, for selecting the chief programmer so that IBM’s chief programmer concept would have a higher chance of success, and for selecting team members who would not only be productive but would also have good relationships. Additionally, as a professor of Computer Science, he was able to test many of the theories over the years in software development classes, where project management and team selection concepts could be experimented with. This gave valuable insights into the application of the methodologies in a corporate environment.

In addition to using the tool for the selection and management of personnel, the method will indicate to professional software developers why software teams and other teams are often difficult to manage.  For software professionals, it may explain why they feel challenged by management. It may also indicate why someone who excels at one position, for example programming, will make a poor analyst and will often be very unhappy in that position and should not be promoted in that stream.

The author gave an invited talk [6] on “An Extreme Analysis Methodology” at a software conference in a major Canadian city.  When it was mentioned that some insights into software development methodologies were available, software managers, developers, analysts and others in the software industry, came forward and requested the information. It was evident that these ideas are desperately needed to improve productivity in the software industry and the chance of a projects success. This paper shares ideas that were presented.

When the home health care company that the author founded franchised in Canada in 1987, franchises wanted the best software to conduct their business.  This included scheduling software, databases for clients and staff, staff selection to match client needs, payroll, billing, A/P, A/R, reports and other software components to effectively conduct business, a large software undertaking. Additionally the software had to be able to change and to adapt quickly to government regulations and the often unreasonable demands of the franchisees. The author decided on using IBM’s chief programmer concept.  This method’s success hinges on selecting the appropriate “Chief Programmer”.  The author was familiar with Thomas International’s DISC personality profile, and deduced the profile that was necessary to fulfill the role and to lead the team and selected a chief programmer that fit the profile. In fact, the chief programmer was selected from the authors graduating class and was one of 5 individuals out of 100 software programmers in the graduating class that had this profile. This individual had to be able to be excellent at programming and to have a strong conviction about the software design that was chosen, to be excellent at analysis, and to be able to interact with franchisees (clients) who constantly and aggressively challenged for changes and improvements. Franchisees are some of the toughest clients in their demands.  I am convinced that it is possible to accurately predict the personality profile that is required of the chief programmer and that this profile is quite rare in comparison to the profile of the majority of programmers as evidenced by the above choice. Additionally, a back-up programmer was selected in addition to an assistant to complete the team.  The chief programmer also has to be able to perform as an analyst and an analyst requires a similar profile to a chief programmer.  The author, in a major study of software team size, determined that a team of three was the most productive [4] and this finding also supported the decision to utilize the chief programmer methodology.  Additionally, the author demonstrates that if you have many individuals to choose the team from, then there is an algorithm that maximizes both the productivity and the ability of the team members to work harmoniously. As the project leader, my understanding of the personality profile of the chief programmer meant that interactions were as productive as possible with him.  The worst possible interaction would be to leave the chief programmer in a less than a motivated state after a project management meeting and without this personality profile understanding, this would have been a real possibility.  

The author also had the opportunity to test these theories as a professor in a computer science department with 95 students in a software development class. It is evident that an essential skill is for programmers to work productively and harmoniously in a team, essential skills in any corporate or academic environment and the author would form teams to work on larger pieces of software. Unfortunately, many of the teams ran into difficulty because the members could not get along, or could simply be categorized as having “poor human relationships” and “poor work relationships.”  For example, one member might come to a meeting and have a list of items that could cause problems (typical of a “Cautious” or risk adverse person requiring a lot of detail) and another member who would just want to “get on” with the project (typical of a Dominant personality type), that is, to start working on the project instead of worrying about the detail.  Often team members could not understand the work profile of other team members and so this led to conflicts from this and other personality differences. 

The author also realized that his profile was typical of the CEO profile, which the majority of corporate leaders possess. This profile is quite opposite to the typical programmer profile and so the author had to adapt his style to accommodate the programmer’s style, because otherwise, differences as indicated by the disparity in profiles would cause frustration on the part of both parties (see figures 1 and 2 for the disparity in profiles). This helped him advise the chief programmer as to how to work effectively with the backup programmer and the librarian.

THE METHOD
Figure 1 shows the CEO profile that the DISC method recommends. In fact it is suggested that more than 85% of the CEO’s in major corporations in Canada possess this profile. This method is proprietary to Thomas International (see acknowledgement).  Appendix A can be used to compute a rough measure of a person’s profile and the author found that it to be a stable measure in the analysis of a large number of students in programming classes. 

In a corporate setting, a much more extensive and accurate measuring tool may be acquired from the company with a specialist being available to assist in the interpretation of the results. See Appendix A for the entry-level tool.

Four main traits are used by the DISC profile to describe a person’s behavior:  A control or dominance component (a D factor using a scale from high dominance and control to low dominance and co-operation); a people or relationship factor that measures interaction (High I indicates an extroverted or outgoing personality and a low I indicates an introverted or reserved personality); A steadiness factor (the S factor or paced factor where a high S indicates a steady or patient person and a low S an impatient or urgent person); and a cautious or C factor ( A high C indicates a system oriented and conforming individual with a need for detail, and a low C indicates a non-conformist, independent person who requires less detail.  )

It is easy to see why this profile is desirable for a project manager, analyst and Chief Programmer.  It is easy to see first why the profile makes sense for a CEO:  A CEO must be dominant (take charge); must be a people person (a high I but not too high where the social interaction becomes the main goal); have a sense of urgency or a low “S” factor
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Figure 1: CEO profile

since the company has to react and initiate and complete projects quickly in today’s environment, and have a balance between being a systems oriented person but also having a healthy component of non-conformity as the flare-up in the CEO profile line shows.  This lower C factor indicates that the person must be an independent thinker, but not totally independent as the flare up in the line indicates.  He/she must work with others and share ideas while maintaining a healthy degree of independence.

It is easy to see why this profile would fit a project manager, analyst and chief programmer.  They must be forceful in meeting deadlines and dealing with the stakeholders.  The time-boxing concept [11] indicates this necessity.  These individuals must be able to interact in a productive manner with clients and staff but not have a strong propensity to merely socialize.  This is especially important in meetings where there are often special interest groups competing for their point of view to prevail.  There must be a sense of urgency or else “paralysis by analysis” [11] can set in.  Finally, they must be independent thinkers since many people have difficulty thinking “outside of the box” which is often required in situations where a software team is creating new and innovative software for a corporation and not merely maintaining the status quo.  It is important to note that if an individual is not aware of the human relationship factor and productivity factors when working with others, then the likelihood is greater that they will fail.  If they are aware then they can flex their style to fit the requirement.  For example, if the chief programmer or analyst is making a presentation to the stakeholders, then the financial person, often an accountant, holds sway in decisions.  This type of person is usually a high C where detail is required. If the project manager/analyst/chief programmer is not aware of this, then when making presentations, they may not present enough detail to win their case.

What the author found shocking was that in a study of 95 students enrolled in a software course at Brandon University, 90 percent of the students were a high S or a high C.  This difference is statistically significant given that only 50% of the general population lies in this category. However, this result makes sense since programming requires a steady approach in development, and an attention to detail. The few students that had close to a CEO profile and were part of the remaining 10% were often majoring in business and taking computer science as an elective. Figure two shows the statistical results and figure three the graph of the average profile.  

	
	        D
	        I
	        S
	        C

	Average
	     28.4
	      25.2
	      15.8
	       14.9

	Standard Dev
	      1.7
	       1.2
	       1.5
	        1.3

	Range of  Values
	32 Lo - 8  Hi
	32 Lo - 8  Hi
	32 Lo - 8  Hi
	32 Lo - 8  Hi


Figure 2: Profile Stats for 95 students in a programming class (integer measure increments in range of values)
The CEO personality type (often a project manager) causes a lot of problems for the programmer or the analyst who has been promoted from being a programmer with the programmer profile. In fact, if you look at the project manager profile, and the programmer profile, they intersect in the form of an x, which is an excellent mental model [8] for a combination that does not work unless extra effort is expended.  Managers tend to be dominant types that say, “let’s do it”; however the programmers/analysts with the high “S” and “C” personality profiles most often want more detail. They also want to proceed at a steady pace and become frustrated when the urgency factor that is present in most software development, begins.  This frustrates the project manager (or CEO type) because these people want all that detail and the manager feels that they should just “get on” with the project, and that they already have the required detail.  If one is fortunate to find a chief programmer with this profile who has learned to be attentive to detail and to be a steady producer, then the author believes that this is ideal.

The author has found that by educating programmers and management about their different profiles and resulting behaviors, that a more productive work environment is created.

CONCLUSION
In this paper, we have argued that all positions in a software development team, from project leader, to team member selection, to analyst, and to programmers all require a strong connection to a certain profile and should be selected, if possible, accordingly
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Figure 3:  Programmer Profile (Average of 95 programmers)
. 

 Many excellent programmers in the author’s experience have been promoted to an analyst position, only to find that they are not comfortable nor are they effective in this position.  If all members of a software development team are aware of their work and relationship tendencies, then the situation improves but would not be a natural ideal.  As a professor at a university with a close to a CEO profile, I would find that when handing out large projects, that the students wanted more detail.  After learning my and their profile tendencies, we could work together more productively and harmoniously, and this is a similar case to a project manager working with a project team.  The knowledge presented in this paper can act as a guideline as well when making presentations to the stakeholders that will lead to more successful outcomes.
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Appendix I:   Behavioral Tendency Inventory

         (Section 1                   ( Section 2 

	
	Stubborn
	
	
	
	

	
	Convincing
	
	
	
	

	
	Relaxed
	
	
	
	

	
	Soft-spoken
	
	
	
	


	
	Satisfied
	
	
	
	

	
	Emotional
	
	
	
	

	
	Restless
	
	
	
	

	
	Fussy
	
	
	
	


In section 1, rank the four items in each group.  An easy way of ranking these is by picking the word that is most like you and putting a 1 beside it.  Next, pick the word that is least like you and put a 4 beside it.  From the remaining two words pick the one that is most like you and put a 2 beside it and the one that is least like you put a 3 beside it. 

	
	Accurate
	
	
	
	

	
	Self-controlled
	
	
	
	

	
	Confident
	
	
	
	

	
	Forceful
	
	
	
	


Once complete, transfer each number to the white    box on the same line in section 2.  Following this, add each column in section 2 and place the totals for each column into the boxes in section 3.

	
	Attractive
	
	
	
	

	
	Determined
	
	
	
	

	
	Careful
	
	
	
	

	
	Generous
	
	
	
	


	
	Demanding
	
	
	
	

	 
	Correct
	
	
	
	

	
	Willing
	
	
	
	

	
	Outgoing
	
	
	
	


	
	Charming
	
	
	
	

	
	Precise
	
	
	
	

	
	Even-tempered
	
	
	
	

	
	Daring
	
	
	
	


	
	Aggressive
	
	
	
	

	
	Good-natured
	
	
	
	

	
	Agreeable
	
	
	
	

	
	Talkative
	
	
	
	


	
	Optimistic
	
	
	
	

	
	Considerate
	
	
	
	

	
	Competitive
	
	
	
	

	
	Diplomatic
	
	
	
	


	Section 3
	D
	I
	S
	C

	TOTALS
	
	
	
	


Appendix II: Graphing the profile

Now, transfer the totals for D, I, S, and C from section 3 to the boxes at the top of 

section 4.  In each column, circle the number that represents the value of your D, I, S, and C scores.  Join the numbers together to give yourself a profile line. 

Section 4

	TOTALS


	D
	I
	S
	C

	HIGH
	8

9

10

11

12

13

14

15

16 

17
	8

9

10

11

12

13

14

15

16 

17
	8

9

10

11

12

13

14

15

16 

17
	8

9

10

11

12

13

14

15

16 

17

	MIDDLE
	18

19

20

21

22
	18

19

20

21

22
	18

19

20

21

22
	18

19

20

21

22

	LOW
	23

24

25

26

27

28

29

30

31

32
	23

24

25

26

27

28

29

30

31

32
	23

24

25

26

27

28

29

30

31

32
	23

24

25

26

27

28

29

30

31

32
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Figure 1: CEO profile
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