
A programming  process 
study 

A programming  Site Study  group was  convened to look 
at the work  of eight  large-system  programming  devel- 
opment  locations  within IBM  and to evaluate them ac- 
cording to a set  of  process stages.  Eleven  attributes 
were  applied to each process stage. The  process of 
the Site  Studies  is  directly transferable to software 
evaluations on any project  in the software  industry, 
and it is  believed that the  studies are the first  step 
necessary  in the evolution  of a  consistently repeatable 
and  dynamically  controllable  process of  improvement 
within the industry.  The  phases of these  studies  and 
implementation of the studies are described. 

T he nature of the software industry has evolved 
to a homogeneous state in which software de- 

velopment projects follow a basic  life  cycle defini- 
tion.' This is generally true  throughout  the industry, 
and it is  specifically true for the software project 
environments which this paper addresses. 

At the same time, it  is evident that  not all program- 
ming projects take full or consistent advantage of 
the best proven alternatives in tools, methodologies, 
processes, or practices for developing software. If 
each project were to exploit these proven and existing 
alternatives fully, the aggregate quality and produc- 
tivity would improve to  a higher plateau from which 
still further levels  of improvement could be made. 
As an example, Figure 1 shows the effect on quality 
and productivity normalized across eight  large-sys- 
tem, i.e., Operating System/370 (os/370), program- 
ming sites in IBM. 

A Site Study team composed of experts reviews the 
work  of these programming sites to understand two 
facets  of the business: ( I )  what is actually being done 
in the sites by the programmers, and (2) what  best 
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proven alternatives exist in the sites but  are  not yet 
widely practiced throughout  the IBM software com- 
munity. This information is obtained from the sites 
by interviewing both the programmers and  the  man- 
agers to determine what is actually being done in the 
development of programming projects versus what 
is defined as being done  or thought to be done. The 
Site Study team looks at  the work  of the eight 
programming laboratory sites to (1 )  understand how 
the software is being produced, (2) propagate better 
alternatives across the sites, and (3) help the sites in 
the evolution of a consistently repeatable discipline 
for developing software. 

It is essential that  the work on the study with each 
of the sites, and with  key representative projects 
within the sites, be  held in absolute confidence and 
not be presented to  anyone outside the project or 
the site. This confidentiality provides the entree for 
the Site Study team and allows the uninhibited flow 
of information from the programmers and from 
management of the projects. The only information 
that is communicated outside the project or site are 
examples of what is the best available in software 
development today. 

From at least one perspective, the Site Study team 
can be compared to  an industrial anthropology 
group going into software production sites to under- 
stand  the culture in  which software is produced, to 
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Figure 1 Normalized  effect on quality and productivity 
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objectively evaluate how that software is  being pro- 
duced, and  to serve as a  conduit for knowledge 
transfer to accelerate the evolution of the existing 
programming cultures. 

Much as the pioneers Frederick W. Taylor2  and  the 
Gilbreths went into  the engineering communities 
and manufacturing facilities to better understand 
how  people did their work in  the early days of 
industrial engineering, the Site Study team goes into 
the IBM programming sites to better understand the 
work of the programmers, their successes, and  the 
factors inhibiting production of better software. 
Thus, the team acts as a  mirror for information and 
concerns, reflecting them back to the sites for their 
use  in changing how software is produced. As soft- 
ware engineering consultants to  the site, the study 
team serves as  a catalyst for change. 

Historical  context 

What is new about defining a process in the software 
industry? Certainly this has been done countless 
times within the industry. We have only to look at 
the recent work  of the U.S. Department of Defense 
in defining its software engineering environment ob- 
jectives, and  the work  of numerous others who have 
defined how one might produce software from a 
waterfall model, a serial model,  et^.^-^ An essential 
difference  with the process definition used by the 

Site Study team is that  the working process model 
was already available. It was not  dependent on some 
innovation  that had not yet  been proved. The work- 
ing process definition was built upon  the best proven 
and existing alternatives which  were embodied in 
tools, methodologies, process definitions themselves, 
and practices presently in use in the software indus- 
try. 

After the initial model was defined, it was updated 
as new best available examples became evident. As 
the team found  a new capability that  had been 
proven demonstrably with data  to be superior to 
other existing alternatives, it was added to  the work- 
ing process definition. This updated process defini- 
tion was then used as the comparative while the next 
Site Study was performed. 

The process definition with  which the Site Study 
team initially went into  the sites became a primary 
input for the Programming Process Architecture de- 
fined in  another paper in this issue.6 The working 
process definition used by the study team was never 
intended to be accepted or interpreted as a final  best- 
defined or ideal  process. Rather, it was treated as  a 
definition of an existing and working process ap- 
proach which could lead to improved quality and 
productivity across all products. Because no one 
product was found  to be  using  all  of the tools, 
methodologies, processes, or practices, the initial 
process definition became a  structure to effect change 
at the programming sites. 

The  study  implementation 

The study always occurred at  the site of a product 
being developed. The Site Study team talked to two 
groups of people on  the project: first, to  the manage- 
ment of the project, to obtain a perspective on what 
was perceived as being done  and  to understand the 
rationale for the approaches taken,  and  then to  the 
individual programmers on  the project teams who 
were doing the work in the different process  stages. 
The project managers did not attend  the individual 
sessions  with the programmers. 

The study findings were broken up  into  a matrix of 
cells (Figure 2) defined by each of the stages for 
producing the software and  a set  of common  attri- 
butes explained later in this paper. This dissection 
into cells provided a mechanism through which crit- 
ical items could be immediately targeted for specific 
focus. It also provided a quantification of the soft- 
ware  process  which could then be propagated across 
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Figure 2 

the sites as new examples of the best available alter- 
native in software development might become evi- 
dent. 

Findings 

This paper will not address the specific ratings given 
to each of the sites or products, nor will it address 
examples of the best available alternatives; rather, it 
speaks to  the evaluation process of the studies. The 
results of these studies have  been factored into  the 
process and tools architectures defined in other pa- 
pers in this issue. 

The Site Studies are now occurring on a yearly  basis 
at each of the laboratories and offer one of the best 
methods for continuously improving the quality, 
productivity, and schedules of software production. 
The Site Studies create a  continuous focus for chang- 
ing the  culture of the software development process. 

Although these studies were instituted within IBM, 
the methodology is transferable to the evaluation of 
a software development process on any software 
project. It  is further thought that similar studies are 
the first step necessary to have a consistently repeat- 
able and dynamically controlled process  evolve in 
the software industry. 

Terms  and  concepts 

Before proceeding, we should explore the major con- 
cepts and  terms  that  are used in this paper and  that 
formed the essence of the Site Study coverage. 
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Process stages. Twelve  process  stages are studied for 
each product in one-to-one correspondence with the 
stages  of the life  cycle as practiced in IBM Software 
production and in the software industry in  general. 
These stages,  listed  below, are explained fully in the 
paper on the Programming Process Architecture6 in 
this issue. 

1. Requirements 
2. Product Level  Design 
3. Component Level  Design 
4. Module Level  Design 
5. Code 
6 .  Unit Test 
7. Functional Verification  Test 
8. Product Verification Test 
9. System  Verification Test 

10. Package and Release 
1 1. Early Support Program 
12. General Availability 

In addition to these 12 stages, the Site Study team 
evaluates the following functions: (a) performance, 
(b) build and integration, and (c) publications. It is 
important  to note that although these stages are listed 
serially, in practice a  number of them have a large 
degree  of parallelism. However,  for any given func- 
tion in one  module or group of modules, the process 
stages have a defined or inherent serial definition 
associated  with the  function. 

We now  need to be able to view any given  process 
stage of product development against a set  of attri- 
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Figure 3 Process  grid 
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butes that provide coverage and completeness from 
an industrial management viewpoint. 

3. Adherence to Practices: A properly defined, 
proven, and  commonly understood process 
ethic that is adhered to by the product develop- 
ment team members, and the consistency with 
which the process ethic is followed. 

4. Tools: The  automated  support of  tasks, meth- 
odologies, and practices. 

5. Change Control: The methodology by which all 
changes to  the product are controlled. 

6. Data Gathering: The collection of appropriate 
process data  and  information  that illustrates the 
process performance. 

Attributes. Eleven attributes  are defined and applied 
to each process  stage. These attributes  and their 
definitions are as follows: 

1. Process: The systematic flow and relationships 
of tasks and information needed to produce a 
product. 

2. Methods: The systematic procedures and tech- 
niques used to accomplish a task. 
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7. Data  Communication  and Use: The effective 
analysis and  communication of  process data  and 
information to improve the process. 

8. Goal Setting: The establishment and use  of 
quantifiable goals or targets for the purpose of 
improving the process. 

9. Quality Focus: The pursuit and achievement of 
product excellence in every  process task, includ- 
ing understanding of and action on what must 
be changed in the process to accomplish product 
excellence. 

10. Customer Focus: The achievement of customer 
needs and requirements in  the product at each 
process  stage. A customer is  viewed as both the 
end user  of the product and  the next person to 
work on the development of the product during 
its life  cycle. 

1 1. Technical Awareness: The technical knowledge 
of the state of the  art for products and processes 
used in  the profession. 

The  maturity  grid 

Given the dissection of the product life  cycle into 
stages and related attributes, there now  exists a ma- 
trix of cells that allows for a level  of quantifiable 
evaluation regarding the effectiveness  of the work 
being performed to develop software. 

The notion of a  “maturity grid” is used. This notion 
was originally introduced by Phillip Crosby in his 
evaluation of quality.’ The maturity grid for the Site 
Studies was developed such that each cell had a set 
of attribute characteristics that would delineate the 
evaluation from a 5 (low) to  a 1 (high) level  of 
maturity.  The same description was  used for each 
attribute across all the process  stages. It was  recog- 
nized that this practice could imply that each cell 
camed equal weight for each stage in  the evaluation. 
This implication was clearly not intended and,  in 
fact, was avoided by not aggregating the individual 
cell  scores into  one overall product score. Addition- 
ally, the product groups were asked to focus on  the 
more relevant cells for each stage and  to use the 
others  as ancillary input when the groups worked on 
their improvements or action plans. 

The Evaluation Matrix shown  in  Figure 3 looks like 
a spreadsheet for each process  stage.  Across the  top 
is a grade range  with a span of 5 to 1. A 5 means 
traditional. A 1 means fully integrated into  the busi- 
ness.  Between these limits are gradients of maturity. 
The 11 attributes are defined across the side of the 
matrix. At the intersection of each maturity gradient 
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and  attribute heading (the cell) is found the charac- 
teristic that defines the degree of maturity of an 
attribute. 

Phases of the  study 

The product study procedure has six major phases: 
planning, the on-site study, analysis, initial feedback, 

The  product  study  procedure  has six 
major  phases. 

final  feedback  with recommendations, and  the action 
plan developed by the product groups. This section 
discusses these study phases. 

Phase  I-Planning. This phase is concerned with 
ensuring that all the logistics and necessary  people 
for each product to be studied are in place and that 
the affected  people are aware that  a Site Study is 
about  to occur. 

Phase 11-The study 

Who is interviewed. This phase entails talking to 
planners, designers, coders, testers, technical writers, 
and others who are working daily  with the product 
at  a technical level. Usually, one or more key tech- 
nical nonmanagement people, such as the “team 
leader” for each stage, are selected for the interview 
for each process  stage. 

The study team is interested in interviewing people 
who can share technical insights about their work, 
and who can offer a historical perspective about  the 
way they have executed their process, about  the way 
they are now running  the process, and  about  the way 
they plan to change the process in  the near future 
for their product area. The actual choice of who is 
to be interviewed is  left to  the management of the 
product under study. 

The key management person  who  is  always inter- 
viewed  is the product manager. In the initial inter- 
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view, the study team is interested in gaining a per- 
spective of the development process; that is,  what 
the product manager believes  is the process that his/ 
her management and technical group are  perform- 
ing.  Additionally, the study team will  ask for  areas 
on which the manager wants the study to focus. 
Other managers  may  be  interviewed on the basis  of 
the suggestion  of the product manager. 

The study team. The study team is made up of three 
to five experienced programmers with broad pro- 
gramming backgrounds and knowledge  of the indus- 
try, the local  process  manager or the equivalent, and 
one coordinator selected by the process  manager 
whose duties will include arranging the interview 
schedule, inviting the interviewees, and logging ma- 
terials  provided by the interviewees. One of the 
members of the study team is the manager, whose 
primary job is to act as moderator and ensure con- 
tinuity across the studies. 

It is essential that the study team members be trained 
in interview techniques and also be technically qual- 
ified.  They  should  be  able to talk easily to and relate 
to the technical people  they  will  be  interviewing and 
to quickly  establish a peer relationship with  each of 
the interviewees. Team members should do nothing 
to alienate the interviewee.  In  fact, the challenge  for 
them is to remain unbiased and try to see the work 
and the work environment as if they were the inter- 
viewee. This is an essential  difference  between this 
process and other similar forums such  as product 
audits, assurance evaluations, etc. 

Instructions to interviewers. When an individual is 
invited to be  interviewed by the study team, he or 
she is  given a set  of  guidelines  for preparation re- 
garding  what should be brought to the interview 
session and what to expect during the session. The 
Appendix contains an example of the guidelines 
given to each  interviewee. The complete interview 
will  typically  last about one hour for  each inter- 
viewee. 

The interview session. The person  being  interviewed 
could possibly  be intimidated by several  people 
seated around a conference table asking one question 
after another. For this reason,  everything  possible  is 
done, in both arranging the room and conducting 
the session, to eliminate any threatening feeling. 
Upon arrival, the interviewee is  greeted  informally 
by one or  two of the study team members. A brief 
reminder about informality and confidentiality is 
given. 
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The interviewee then begins,  using the presentation 
material he or she  has brought. As the discussion 
progresses, the*interviewee usually  begins to associate 
with the group, especially  when, through the ques- 
tions asked, it becomes apparent that the study team 
members are technically competent in the field  being 
discussed, are in fact  peers  as  programmers, and 
more important, are not outsiders who  are  only 
causing more work in  already  busy  schedules. 

No fixed set of questions is  asked at every  session. 
There is,  however, a set of questions from  which the 
study team draws its focus. If the interviewee  has 
discussed  all the topics in the question set, the study 
team focuses on some area particularly highlighted 
by the interviewee or an area requiring better under- 
standing. In most  cases, a series of questions from 
the defined  set will  be asked to ensure that each 
product is  being  evaluated  from the same perspec- 
tive. 

The questions are delivered in a matter-of-fact man- 
ner without judgment or emotion, and are asked in 
such a way that the interviewee can offer as much 
exposition  as  he or she  believes  is  necessary to com- 
plete the answer. Questions requiring a yes or no 
answer are avoided  because  they offer minimal in- 
formation. For example, the question, “Do you con- 
duct code  inspections?” will  yield  far more infor- 
mation if phrased, “Can you  describe the method by 
which  you  validate the code?” 

Near the end of the session, a key question is  always 
asked:  “If  you could have any wish granted  for 
improving your work process  for the quality of the 
product, what  would the most important items be?” 
This question usually promotes a summarizing of 
the key problems and proposed solutions for the 
process  stage under discussion.  Finally, the inter- 
viewee  will  be asked if anything was overlooked that 
should be  discussed.  If so, and there is no time to 
complete the discussion in the allocated time slot, 
an off-line  session  will be scheduled  with one or 
more of the study team members. 

Phase 111-Analysis 

Team consensus on interview  results. At the end of 
each  interview  day,  for  each  process  stage the study 
team summarizes the strengths observed  as well as 
the items that require focus  for improvement. As it 
is completed, each  stage  is evaluated by the team 
against the list of attributes common  to all  process 
activities. 
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Once this evaluation is completed by each team 
member,  the team meets to reach a full majority 
consensus of the evaluation. In many cases, the team 
members will  be in agreement, but  in some cases 
they will have to discuss and resolve their apparent 
differences. For example, one member may have 
scored the process attribute for Unit Test as a 1, 
while another may have scored it a 3, and the rest  of 
the team all scored it as a 2. Obviously they were all 
in  the same room at the  same time, listening to the 
same interviewee, so why the differences? Here it 
needs to be understood that  the study team members 
are working under a high  level  of stress during a 

The  study  team  completes a report 
that  represents  the  initial  feedback. 

series of days, and not all  of the members will be 
able to perform at peak  levels over a sustained pe- 
riod. Therefore, they draw on  and support each other 
during  their evaluations. The perspective they are 
trying to  maintain is one of complete objectivity. 
The team employs a modified Delphi method' to 
reach consensus and  to remove the  human differ- 
ences in what any one individual may hear or eval- 
uate. Thus, a more accurate representation of the 
information provided by the interviewees is made. 

In the  traditional Delphi procedure, the  group mem- 
bers never meet face to face, as they do  in the Site 
Studies. Additionally, the moderating and feedback 
of modified responses is done independently in  the 
Delphi method until resolution is reached; this is 
done dynamically by the Site Study team after the 
first independent evaluations are made. 

Before any evaluation is given  back to  the product 
people, the study team always reaches a consensus, 
with no minority reports or views. In some cases this 
requires the team to go  back to  the interviewee or  to 
obtain additional information from other sources. 

Supplemental  material. All  of those interviewed will 
bring one  or  more items of supplemental material to 
support  or help explain their process activity and 
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work products. Typical items brought are require- 
ments  documents, design specifications and  other 
documentation, project plans, test plans, descrip- 
tions of  locally developed tools, program size  projec- 
tions, defect tracking data,  and  other project control 
reports. The material may also include technical 
reports and  other descriptions of new methodologies 
and techniques developed by the  group for the prod- 
uct under study. 

Most of the material is examined briefly and dis- 
cussed during  the interview session. It is then ex- 
amined in more depth after the interviews are com- 
plete. The material is thoroughly evaluated by the 
study team while it is producing its final report. 

The objectives of studying the material in depth  are 
(1 )  to corroborate or clarify points discussed during 
the interview, and (2) to identify local methodologies 
and tools which might be disseminated to  other 
locations that could benefit from them  and which 
might be included in the corporate long-range proc- 
ess and tools strategies. 

Phase IV-Initial  feedback. After the study team 
has completed all interviews, examined all the ma- 
terial provided, and completed the evaluations for 
each process  stage by attributes, it completes a report 
that represents the initial feedback to  the managers 
responsible for the product. This feedback comprises 
two major sections: (1)  strengths and (2) areas for 
focus. 

While the study team members are individually and 
then later as a group completing the evaluations, 
they maintain a list  of areas or items that particularly 
foster at least one of two aspects viewed as strengths: 

A.  An item which  is at or is well on its way to 
reaching a full  level  of  business maturity, or 

B. An item which has initiated a change in the 
process and is evidently a best proven example 
that should be propagated. 

Additionally, the study team maintains a list that 
contains weaknesses or areas requiring focus,  i.e., 
items which are being performed or used on the 
project and for which there is a known better alter- 
native that would  lead to improved quality, produc- 
tivity, or schedules. 

These initial feedback  sessions are included for two 
primary purposes. First, they reflect the initial find- 
ings  back to management. These findings are only 
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intended to show what is actually being done in 
software production for the particular product; i.e., 
to  “hold up a mirror”  to  the management of a 
development project. 

In some cases, this feedback may be challenged on 
one or two topics. In this case, it is  used as an 
opportunity  to  obtain more information  on  the point 
of contention.  The team members never debate the 
point; rather, they ask  how they can get additional 
information regarding the issue  raised. The interest 
of the team is to present the facts. If the  input is in 
error or biased, the study can be  flawed, and only 
additional information will clarify the differences.  In 
all cases, a follow-up session  is initiated with the 
technical personnel, and  the topics raised as issues 
are discussed again with the management of the 
product group  at  the final feedback session. 

The second reason for the initial feedback is to 
provide more  immediate  information, since the final 
report will take longer to complete. 

Phase V-Final feedback. After  all the information 
obtained through interviews, initial feedback  ses- 
sions, and follow-up sessions  is complete, the  study 
team goes back to its home location to complete the 
final report. Preparation of this report requires a 
review  of  all  of the  data and documentation  that 
were supplied. The study team in some cases then 
makes an analysis of the  data beyond what may have 
been done by the  group developing the product. 

The  main  intent of the final report is to leave the 
development group of each product studied with a 
set of recommendations. These recommendations 
focus on areas with major potential payback from 
changes the study team believes the product group 
should consider making. In almost all cases, these 
recommendations  are derived from the areas for 
focus initially shown to  the managers. Each recom- 
mendation is followed by the detail needed to con- 
vince the project team  that  the recommendation is 
indeed well founded. 

Finally, the  maturity grids are presented, as there 
may have been a modification in the evaluations 
based on  the review  of the project documents  and 
on the analysis of the project process data. 

It is  always  suggested that management invite the 
entire project team to  the feedback session, and  at a 
minimum,  the project interviewees should be in 
attendance. Additionally, the project manager can 
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choose to invite any group or individual, because 
this  information belongs to the manager, and  the 
audience can be restricted or enlarged as he or she 
feels  necessary. 

Phase VI-Action  plan. Within a nominal two 
months after the delivery  of the final report, the 

It was  decided to hold  the  studies on 
a  yearly  basis. 

project team is requested to share with the study 
team the actions it is  going to pursue with  respect to 
the recommendations. 

It is  suggested that  the project team put its action 
plan together from the  bottom up, as  this will involve 
all the project personnel and will more than likely 
expand the usefulness  of the study results. The study 
is  used to facilitate the evolution of change in  the 
projects. Because people generally view change as 
threatening, they will resist change unless they are 
part of making it happen. They will additionally 
resist change if they do not perceive it as being 
helpful. For these reasons, the  bottom-up approach 
is preferred. 

In any case, the project team is responsible for using 
the action plan to develop greater process effective- 
ness in producing future projects in  terms of quality, 
productivity, and schedules. 

Restudy. On the basis of the results of the first set of 
studies from the eight programming laboratories, it 
was decided to hold the studies yearly. It was felt 
that within a one-year time frame, change would be 
significant enough in the programming process  used 
by a product  group to be discussed. This information 
in  turn could add to  an understanding of the rate of 
evolution of the consistent effectiveness  of the proc- 
ess  of a project, or, alternatively, could add  to an 
understanding of what the inhibitors to evolution 
might be. 
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Concluding  remarks 

The Site Studies have served as  a learning experience 
for all of us who were involved with them. Several 
items  that were learned are particularly noteworthy 
and  are recounted here. Most important, we learned 
once again that  the most valuable resource on any 
project is the people who live with that project on a 
daily basis and who know better than  anyone else 
what needs to be changed to achieve consistently 
better quality, productivity, and schedules. 

We learned that especially in large organizations with 
multisite software development projects, it might be 
assumed that everyone is aware of  new advances in 
process, methodologies, tools, and practices, but  this 
is in fact a difficult status to maintain. Therefore, 
any  avenue, such as the Site Programming Process 
Study, which opens up additional  information  and 
opportunity to the personnel will be an advantage in 
effecting change at a faster rate. 

Not only can change in a  programming  culture 
happen,  but it can be accelerated if people are not 
threatened by a study of their work habits. Therefore, 
it is most important  that every effort  be made to 
ensure  that  a cooperative, nonhostile, and confiden- 
tial atmosphere for the study is pre-eminent in  every- 
one’s mind  and is  fully maintained. 

The best action plans are developed from the bottom 
up  and not from the top down.  Getting all of the 
people involved who best know how to begin to 
focus the change is not only far-reaching and richer 
as  a solution but  stands  a better chance of  success 
because everyone is a  part owner in the solution. 

A study team must be manned with people of  high 
technical competence who have a  broad  foundation 
in all aspects of the software business. If this had not 
been the case, the project and site personnel would 
soon have found  our faults, and  the study would not 
have been as successful as it was  in serving as  a 
catalyst for change. 

A dedicated team is needed to work on such a study. 
The hours  and stress of full-day interviews in which 
each team member  must be constantly integrating 
new ideas with old, looking for relationships in in- 
formation being provided, trying to  remain unbiased 
in some  situations which would try the objectivity 
of almost anyone,  and working cooperatively with 
people who may not have the  time  or inclination to 
sit  with the study team are  some of the reasons that 
make  this  a difficult job  to  do. 
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Further, we learned how the process of the study 
team itself could be tuned to make the Site Studies 
work more effectively. 

The  approach described in this paper works in our 
environment,  and we believe that it is immediately 
transferable to any software product  environment 
regardless of size or  number of locations. 

The studies have turned  up  a  number of excellent 
tools, subprocesses, methodologies, and practices 
that  the various sites have developed and which, 
when added to the best available list, provide a richer 
programming  environment with immediate poten- 
tials for improved quality, productivity, and sched- 
ules for all  of the large-system programming labora- 
tories in IBM. 

Finally, we learned that use  of these studies is a first 
step in the evolution of the software process, and it 
is more effective with the repetition of studies at a 
site or project. The  maturity grid  suggests that  a 
product  group has finished when it achieves a rating 
of “ 1 ” or “fully integrated in the business.” In fact, 
the relationship only changes at  that  time, such that 
the highest rating is one which is always comparable 
to the bigger environment of the software industry, 
and  one which is always evolving. Therefore, the 
programming process environment of a project will 
also always  be changing. 

The studies now occumng on a yearly  basis at each 
site offer one of the best methods for continuously 
improving the quality, productivity, and schedules 
of the software being produced, because such studies 
provide a  constant focus on changing the  culture  of 
the software development process. 
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Appendix.  Instructions for interviewees 

Your 10- to 15-minute presentation should be infor- 
mal and held to one or two  foils  which encapsulate 
the process  activity  with  which  you are concerned. 
You need produce no other original material for the 
purposes of the study.  You should not create any 
new procedures or work materials in order to satisfy 
the study. 

Your foils should be in the form of a simple diagram 
showing the inputs to and outputs from  your  process 
activity, any subprocesses  within the activity, in- 
volvement in other, earlier or later, process  activities, 
reiterations of the process, etc. There is no specific 
format to follow; consider the foil  largely as a mem- 
ory  aid  for  covering the salient  characteristics of your 
activity. 

Begin your presentation by explaining  your own 
personal  responsibilities within the activity  in  ques- 
tion. 

Highlight the following items during your presenta- 
tion: 

What documentation do you  use/produce? 
What tools do you  use? 
Do you  have  defined  procedures? 
Do you  follow them? 
How do you verify quality, accuracy, and com- 

What checks and balances, reviews and approvals, 

How do you  track  progress? 
How do you estimate resources  needed  (schedules 

How are changes controlled? 

An informal discussion of about 30 to 35 minutes 
will  follow your presentation. Please  be  prepared to 
expand on any of the items touched in your presen- 
tation. In addition, you  may  well  be asked questions 
on the following  topics: 

. How are the necessary  skills developed/main- 

What is the level  of customer awareness  within 

What is your function doing to improve the qual- 

What are the process  problems  associated  with 

pleteness? 

are involved? 

and manpower)? 

tained  within your function? 

your function? 

ity  of its process? 

doing your job? 
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What can you think of that would  most improve 
your  process? 
What are the process problems associated  with 
doing  your job? 
What can you think of that would  most improve 
your  process  activity? (Tools, procedures, etc.) 
Was the process  used  in this release  different  from 
that of the previous release? 
What  changes, if any, do you intend making to 
the process  for the next  release? 

Please remember that the details of this discussion 
will  be kept confidential and that the study is above 
all  interested  in  finding ways  of improving the  overall 
software development process and solving  process 
problems. 

Please note that the study is not particularly inter- 
ested  in 

Evaluating  specific product quality parameters 
Product technical content 
Staffing and job levels 
Data processing availability/reliability problems 
How  business  decisions to make trade-offs  be- 
tween  cost,  schedule function, quality, etc., are 
made 
Interpersonal problems 

Following  is a checklist of the material you should 
bring  with  you: 

One copy  of your foil presentation 
One copy  of  all  workbooks and/or documented 
procedures  in use within  your  activity (other than 
corporate or divisional standards and guides) 
Examples of documents used or produced by you 
as part of the process  (objectives,  specifications, 
test  plans,  inspection reports, performance reports, 
etc.) 
Examples of  work material (problem reports, 
tracking/status reports, listings,  traces,  etc.) 
Copies of any memoranda that you  consider  in 
some way significant to your  process,  as  for  ex- 
ample, documenting a critical dependency or 
much-needed tool 
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