SOFTWARE ENGINEERING TOOLS AND THE PROCESSES THEY SUPPORT

Through These

Fields of Destruction:
The Tools Versus
Process wars

Abstract. Most certainly, the scenario plays out a hundred times a day in organiza-
tions world-wide: People want to get work done more efficiently and effectively and
then, almost inevitably, the tools camp and the process camp suit up, arm themselves
as best they can with their respective “facts,’ and then go do battle against one
another, fighting for precious little budget and resources.
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When left to fight the tools-versus-process war in perpetuity,
and usually on a field lacking any real leadership, not only does
neither side win; both sides lose. The two camps have mutu-
ally exhausted the money which — at some level in the enter-
prise — comes from the same pot. The tools or technology and
the processes are implemented independently of each other
and, thus, do not align with or support each other. The parts of
the process which are reliant on using the technology, and the
parts of the technology which are reliant on following process,
are all “black box” to the user. The lack of process and technol-
ogy integration leaves the users inefficient and ineffective, and
maybe even confused and angry, perhaps even more so than
before. The battlefield is scorched ... trust is broken, careers are
damaged, morale is diminished, and the seeds of retribution for
future battles are deeply sewn.

In this article, we — business performance consultants Jitka
West and Michael West, two people who have often had to wear
the blue peace-keeper helmets in such conflicts — describe a
better way. Technology and process are not opponents, they are
allies which, when joined under a shared vision and mission, can
significantly help workers do their jobs better and faster. Now
that we've described the disastrous results of the tools-versus-
process wars — which many of you can relate to — in this article
we'll explore the root causes for this common situation and
describe changes you can make in your organization to bring
greater peace and performance to the organization.

How Did We End Up Here?

Think back on all the times in your career when you've been
either scripted as a soldier in process-versus-tools battles ... or
ended up as collateral damage. What did those battles have in
common? How did | — a process person — end up disliking and
distrusting my techno-geek office mate? Or why did | — the cool
tools guy — stop going to lunch with that process woman down
the hall?
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In a very real sense, the on-going animus between process
and technology is symptomatic of the way our modern organiza-
tions are structured. We are organized in departments and teams
within which we exercise knowledge, skills, and experience that
are homogenous with the others in our department or team. We
love what we know, and we don't love what we don’t know, so we
tend to get along well with those in our department. For the sake
of efficiency, organizations divide their people into sub-cultures
such as software developers, system engineers, executives, hu-
man resources, information technologists, and project managers.
The cultural boundaries between our team or department and
other teams are as real as the cubicle walls and doors between
our team and the others. Our organizations are not organized by
mission or vision. Even the integrated team (e.g, the IPT) is an
artificially imposed construct, and its members are rarely truly
integrated with everyone working toward a common purpose.

Thus those of us who live in technology (e.g, the IT depart-
ment) love tools, and we think that technology is always the
solution to every problem. The process people, who usually live
in operations or quality management, love process and think that
process is always the solution. We love what we know.

As CMMI® Institute-Certified Lead Appraisers, we see a
lot of interesting things when we lead appraisals, including
process-oriented people hold onto a certain horribly inefficient
way of doing things beyond all rationale. We've see quality as-
surance auditors use a physical (piece of paper) checklist to
conduct an audit (with a pen or pencil), after which they often
inaccurately transcribed the audit results into a Word document.
The word document looked like a form, but didn't have any
functionality of a Word form. After all of this, the QA person then
manually transferred defect data (e.g., counts, types, etc.) into a
spreadsheet for analysis and charting. When we suggested all of
that work could not only be made more efficient but also more
accurate if all of the work was done in a single Excel file, the
response we received was, “well, this is how | do it” The person
had started his career using a form from a typewriter and a pen-
cil. The technology (MS Office products) to make the individual
both more efficient and effective had been pervasive in the work
place for years, but he only loved what he knew.

Another dynamic that contributes to the tools-versus-process
paradigm is — hmmm ... how do we say this? — technology is
sexy and process is boring! It is as true as it is hard to admit.
Let's face it — our whole modern existence is full of glossy,
shiny, sexy technology, from our i-things to our home entertain-
ment systems to our automobiles — which are, of course, thinly
disguised rolling entertainment systems. But when was the last
time you saw a Super Bowl commercial selling you a process?

Also, tool development and implementation looks cheaper
than process development, even though it rarely is. An execu-
tive can wrap her head around the finite price of a SharePoint
server, Team Foundation Server (TFS), an enterprise project
portfolio management tool, or a corporate metrics tool. The real
total cost of ownership (TCO) is rarely investigated or consid-
ered because that requires the hard work of consideration.

The cost of the tool out of the box is, if nothing else, a number
that we and accounting can deal with. On the other hand, the
cost of process development, process improvement, or process
management is ambiguous, and most managers and leaders will
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retreat from ambiguity to seek safety and comfort in numbers ...
even inaccurate numbers.

Both tools and processes are forms of codified human knowl-
edge, but because codifying human knowledge in software and
systems gets all the press, and because it's easier to touch and
feel technology, managers and leaders are just more comfort-
able accepting technology as the “solution.

A Better Way

So are we just to accept our lot and resign ourselves to the end-
less waste resulting from the tools-versus-process wars? Can we
improve the business of performance improvement in a way that
everybody wins, including our shareholders and the tax payer? Yes
we can. This section provides you with an approach that we have
partially implemented in both Government and commercial sector
organizations. Although we cannot claim dramatic success just yet,
we have at least gotten the two camps to call a truce.

Get Organizational Performance Improvement
Out of the Silos

In my (M. West) 2013 book, Return On Process (ROP): Getting
Real Performance Results from Process Improvement [1], | observe
that the modern organization is really a system of systems, made
up of three sub-systems: 1) people, the social system, 2) technol-
ogy systems, and 3) process systems. | also make the experience-
based argument that improvement or change to any one of the
three sub-systems will effect collateral changes to the other two
sub-systems, whether or not we plan those changes, and whether
or not we observe or measure those collateral changes.

When we change technology, whether the initiative is insertion
of wholly new technology, a platform migration, a systems inte-
gration, or simply an upgrade to existing tools, the change will
affect process. Process often defines how people use technol-
ogy to get work done, so if changes to technology affect those
interactions and work practices, then the processes will need to
be changed to accommodate the technology changes.

Changes to technology also effect collateral change on the
people sub-system. Ironically, technology changes sometimes
do not yield the intended performance improvement because
workers are not trained to use the technology effectively and
efficiently. Improvement in technology almost always requires a
correlating change to worker knowledge and skills.

Changes to processes — presumably to improve process
performance — also do not occur in a vacuum, no matter how
much the initiative is pursued within an organizational silo. The
performance of defined processes more often than not incorpo-
rates the use of technology. (Think configuration management
processes, requirements management processes, testing pro-
cesses, to name just a few.) Thus, improvements to processes
often require concomitant changes to the tools and systems —
primarily the human interface aspects of the tools — to support
performance of the changed processes.

Yet even when the collateral effects of changes and improve-
ments to one sub-system within the organization are under-
stood, improvement initiatives are rarely planned and executed
in an integrated approach. The CIO or CTO executes a tech-
nology change and then, sometime later, the process people
realize that the defined processes no longer work with the tools,

and have to execute a catch-up “improvement”” Or the COO
leads a process improvement initiative only later to have people
complain that the way they use technology doesn't fit with the
defined processes. The naive process developer (which | once
was) will proudly proclaim that he wrote his processes to be
“tool agnostic!’ The learned and experienced process developer
knows that is wrong, and just the opposite is desirable: Develop
the processes such that they inextricably integrate and work
with the use of the tools and systems.

Improving technology and improving process in silos will sepa-
rately have less positive results on organizational performance
than if the two improvements are planned and executed as one
integrated improvement initiative. This won't happen accidentally.
Executives and leaders in the organization need to step outside
of their domain and work with leaders of the other silos. The uni-
fying mission cannot be process improvement alone or technol-
ogy improvement alone, rather it must be the higher calling of
organizational performance improvement.

Perhaps you — the reader — are not operating at the executive
level or in a leadership role. Yet you were not hired to just blindly
follow orders. (Remember! If all you do is say “yes” to your boss,
one of you is redundant!) No matter what level of the hierarchy
you're operating in, when you find yourself getting involved in
some kind of change initiative such as a process improvement, it
is in your long-term self-interest to reach out to your colleagues
in the other silo and say, “hey, this initiative I'm involved in is
going to affect your work too ... will you help me elevate the
planning of this change to our bosses?”

Understand How the Tool and the Process
Contribute to Performance

This topic is too easily and too often unjustly treated — and
dismissed — by tired clichés: “There's no silver bullet;” There
is no magic wand." However, quotidian quips only mask and
suppress the questions and the conversations that should be
embraced. Maybe that tool isn't a silver bullet, but how much
fire-power does it bring to performance improvement? The reen-
gineered process certainly possesses no magic, but what will it
contribute to improved performance, or will it even be predict-
ably repeatable? More importantly, how can the use of the tool
and the process together help people perform more effectively
and efficiently in their jobs?

The answers to those two questions are intuitively obvious
in certain situations. For example, most modern day software
workers would find it unthinkable to control the configuration
of software source code manually, thus the pervasive use of
software configuration management tools. Sure, some process
discipline may still be required of the people using such tools,
but the tools do the “heavy lifting” in managing and controlling
the integrity of the software. In other cases, a tool — even if it
existed — would be either useless or a hindrance. Imagine a tool
that tries to facilitate and control the interactions of people in a
meeting ... how well would that work?

However, in most engineering and management activities, the
answer to the question — tool or process? - which brings the
most value to the activity requires more in-depth analysis. Such
analysis should never start with a foregone conclusion lest the
analysis is biased.

CrossTalk—November/December 2014 5



SOFTWARE ENGINEERING TOOLS AND THE PROCESSES THEY SUPPORT

Peer Review Activity

Process Contribution

Tool(s) Contribution

Planning/scheduling the peer
review

Defined processes can include stakeholder
involvement plans that identify the personnel
involved in the peer review of a particular
product, eliminating the need to guess or replan
for a particular peer review item.

MS Outlook provides lots of functionality such as
being able to view the schedules of the planned
reviewers to select their common availability, or
to view and reserve a conference room, or an on-
line conference.

Conducting the peer review

A peer review process or procedure is useful in
defining peer reviewers’ functional roles, and the
steps for conducting the peer review.

Checklists based on standards for the items
being reviewed make reviews more effective in
terms of identifying and capturing defects

Technology, such as SharePoint work-flow or

Google Docs, can facilitate the on-line entry of
reviewer input without anyone having to leave

their desk for a meeting.

Databases with web-enabled front-end checklist
forms can make collecting peer review input, and
the aggregation of that input, more efficient and
more accurate.

Online conferencing and document sharing can
reduce the cost and burden associated with
people having to physically attend a peer review.

Collecting and compiling
peer review results

Defined defect categories and severity levels
bring deeper understanding to the defects being
identified than a simple count of defects.

Tools, such as databases or even Excel
workbooks, can make the aggregation of
quantifiable data (e.g., numbers and types of
defects) far more efficient and accurate than
people doing manual counting and calculations.

Disposition of peer review
defects and comments

Defined standards (for the work product being
reviewed) make it easier for both the
author/owner of the peer reviewed item and the
reviewer to reach objective agreement on the
disposition of the reviewers input.

Analyzing and reporting peer
review results

A process can include measurement
specifications and their representations to enable
the consistent and accurate reporting of peer
review information and analysis.

Tools such as Excel make the representation of
data relatively easy, efficient, and accurate
compared against humans manually deriving
statistics and their graphical representations.

Table 1. Example of evaluating the contributions of tools and process to peer reviews

a tool that depicts task burn-down
chart, risks, etc. The act of writing

an epic or a user story is a human
mental process, but most Agile teams
wouldn't think of trying to plan and
track their development tasks to
implement the user stories without

a tool to automate the process such
as Team Foundation Server (TFS). In
these environments, it is difficult to
articulate the relative contributions of
the tool versus the process, and it is
not useful to do so when the devel-
opers perceive that they cannot do
their work effectively and efficiently
without either.

Performance Improvement is
for the Performer

In terms of balancing the invest-
ment in tools or processes, another
important — yet often overlooked —
consideration is who will be perform-
ing the process and using the tool?
You can spend many hours developing
a well-articulated process description,
but if the performer is a tool lover, he
will find fault with the defined process,
always having a bias for using a tool.
Tool-oriented people will always posit
the challenge, “Why do we need a de-
fined process ... our tool does that?”

To demonstrate how such an analysis might be conducted,
we'll use the example of planning and conducting peer reviews
and collecting and analyzing data from peer reviews. These are
all activities which are commonly performed in many organi-
zations in both the defense and commercial sectors. Table 1
illustrates how to evaluate the contributions, and strengths and
weaknesses, of both tools and processes to peer reviews.

As you can see in the simple analysis in Table 1, there are
some peer review activities, such as the human interaction to
disposition peer review input, for which having defined standards
and processes contributes more to the performance of the pro-
cess than do tools. In other activities, such as conducting a peer
review, tools are the relatively stronger contributors in terms of
performance efficiency and efficacy. Yet in other activities such
as analyzing the results of peer reviews, defined processes and
standards and technology are equal partners in terms of the
value they each bring to the performance of the process.

In some Agile development environments the relative separa-
tion between tools and processes is so seamless as to be
almost subconscious to process performers. If you ask an Agile
software developer what she does in a daily stand-up meeting,
she'll describe the process: “| share what | completed yester-
day, what | will complete today, and any barriers to completing
my tasks!" If you then ask her to describe an image of the daily
stand-up meeting, she'll probably describe the stand-up board,
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Conversely, the intended user or performer may have an aver-
sion to technology, preferring instead to perform work by follow-
ing written instructions or a process. In these cases, it will be a
constant challenge to convert that person simply by assuring
them that the tool enforces performance of the process.

Given that different individuals could be performing the same
or similar work, those of us involved in process development and
management work can ill afford to alienate one group of people
to make another group happy. When developing or redeveloping
process, our challenge is to abandon our preconceived notions
and predilection, and use the powers of inquiry and active listen-
ing to elicit from our end users — the performers — not only what
they need, but also what they want.

In a current Government contract, our company is supporting
a software development team in a process definition project. For
years this team has ostensibly been performing the organiza-
tion's defined standard processes, which takes the traditional
form of a lengthy, text-based narrative document, and which is
based on a traditional RUP-based waterfall life cycle model.

However, in practice the team has not been performing the
organization's defined standard processes. This software team is
comprised of very tech-savvy people, and they have adopted Agile/
Scrum methodologies for software development. Prior to our work-
ing with this team, there was a history of dissonance at best and
conflict at worst between the software team and the team respon-
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Requirement.Epic |~ | Description - | Compl Ci its -
. R001 Defined process user stories that will be used to design a 5/2/14
sible for process and process process representation that it is adoptable and adaptable by
H : SEA process users.
|mprovement in the IPT. Our R001.E0001 Process user can access the process via any web-enabled 4/22/14
contract included supporting device.
R001.E0002 Defined process should be published as a web application; 5/2/14
both the process team and the users can navigate through the defined process using typical
software team’ and Serving both (standard) web navigation techniques.
X R001.E0003 Process user can access process assets (forms, templates, 4/22/14
sets of customers with candor checkiists, guides, repository, etc.) from the task or step being
and integrity. performed, and for which those assets are needed.
R001.E0004 Process user can access/contribute/share "best practices," 4/22/14 For example, process user can contribute to a wiki
We approached this some- example work products and lessons-learned related to the task about performance of a process, sub-process, task,
what delicate situation with two or step being performed. (p):oa;uscetz or can upload sample "best" work
vectors. FiI’SJ[, we he|ped the R001.E0005 Process users can easily and intuitively transition between 4/22/14
performing the defined process and accessing the tools (e.g.,
process team come to the real- TFS) and infrastructure that enable process performance.
ization that they sim p|y did not R001.E0006 Process users will be_ able to yerify that thgy are producing the | 4/22/14
outputs (documents, information) that are intended to be
have — nor would ever |ike|y produced by performing a task or step in the process.
have — sufficient resources to R001.E0007 Process users will be able to clearly know the range or the 512114
extent to which their performance of the defined process can
continue developing or updat- be tailored. Process users will know the boundaries for
. deviating from the defined process.
Ing all the standard processes R001.E0008 Process users will be able to perform the defined process 5/2114
that had been deployed over more effectively and efficiently, and produce higher quality work
products and products, than that which was enable by
the years, and that the various previously defined processes (e.g., the SEA Handbook).
L R001.E0009 The defined process will enable process performance 512114
groups within the IPT needed measurement.

to take ownership of their own
processes and the care and
feeding of those processes. This part of the

solution was relatively easy since process group

was already realizing that they played a more
strategic role in the development of the IPT.

In working with the software team, as consul-
tants we knew from the start that we had to play

on their home turf. Culture trumps strategy ...
every time. We knew that they would reject us

outright if we proposed that the process develop-
ment project be executed in a waterfall approach,
and we knew that we had to apply Agile methods

to process development just as they do with
software development. This has not been easy
because there is not a plethora of published

information about applying Agile to process de-
velopment. As of this article, it is still premature to
claim success, but we are already seeing results
in terms of getting tool-oriented people accepting

standard processes on their own terms.

One of the ways we accomplished this was how
we approached Sprint O. In Sprint O, we took the ap-
proach of identifying functional requirements (‘Rnnn”) for the process
system that they — the software developers — both need and want
Each functional requirement is then broken down into epics, (“‘Ennnn”)
which would later be further broken down into user stories and finally
into development tasks. Figure 1 shows a partial example of the Sprint
0 functional requirements and epics for the group’s defined processes.

In our consulting practice, we have also worked with numer-
ous clients to develop their process systems using a traditional
waterfall approach. The process is the product, and we employ

Figure 1. Sprint O requirements and epics/user stories for a process system

\/ Watch for dark clouds. Recognize the early signs of potential tools-process conflict before fighting breaks
out, and take steps to prevent conflict. Listen for hallway talk about the purchase of a new system or the
start of a process initiative. Go talk to the proponents of the tool or the process and, through inquiry,
convince them to involve ALL the relevant stakeholders.

Be the change you want to see. If you truly seek long-term value for the organization, don’t get caught up
in the arguments about tools versus processes. Stay neutral and be everyone’s favorite arbitrator.

‘/ Practice inquiry over advocacy. Your point will rarely be accepted because it's YOUR point. Ask
questions of people who are advocating a tool or a process so that they start to question their own motives
and why they feel so strongly and single-minded about their point of view. Even in passion there is a place

for reason and critical thinking.

‘/ Use facts and question assumptions. When someone starts advocating a tool or a process with the
phrase, “Ninety percent of people ...,” politely ask, “What’s your source.” In business, it’s human nature to
want to quantize our beliefs to make what we’re saying sound factual, even when what we’re saying has no
basis in fact. In tools versus process debates, try to steer people down the road of seeking more real facts
for their positions. Question assumptions and factually sounding statements that are not really factual.

‘/ Love learning. Whenever | start thinking that we know a lot about a topic, | realize that it’s just because |
don’t get out enough! Never assume that you have all the facts, all the points of view, or the total picture.
Ask yourself, “What do | not know about this topic, and how do | find out what | don’t know?”

most if not all of the proven project management and engineer-

ing practices that you would use to develop a product or a sys-
tem. We facilitate meetings to elicit and define requirements for
the process, develop a process architecture and design, develop

Disclaimer:

the process system and verify that it meets the requirements,

and then test or validate the process.

Table 2. Checklist for the tools-process peacekeeper

A Checklist for a Tools-Process Accord

One of our favorite tools is the process asset called a check-
list. Checklists — no matter what their form or format — are a
powerful tool for codifying things that you should do or should
have done without trying to retain that do-list in your head. So
we think it's appropriate to provide you — the reader — with a
checklist (Table 2) for becoming an effective peace-keeper in
bringing the tools and the process camps closer together for the
benefit of everyone in the organization.

CMMI® is registered in the U.S. Patent and Trademark Office
by Carnegie Mellon University. 4
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CALL FOR ARTICLES

If your experience or research has produced information that could be useful to others,
CROsSTALK can get the word out. We are specifically looking for articles on software-
related topics to supplement upcoming theme issues. Below is the submittal schedule for
three areas of emphasis we are looking for:

Moy june 2014 The Journal of Defense Software Engineering Vol 27 No. 3
€

CRoSSTALRD

CROSSTALK®
i e 3

; What Is Software Engineering?
May/Jun 2015 Issue

Submission Deadline: Dec 1,2014

Data Mining and Metrics
Jul/Aug 2015 Issue
Submission Deadline: Feb 1, 2015

Supply Chain Assurance
Sep/Oct 2015 Issue
Submission Deadline: Apr 1,2015

Please follow the Author Guidelines for CROSSTALK, available on the Internet at
<www.crosstalkonline.org/submission-guidelines>. We accept article submissions on
software-related topics at any time, along with Letters to the Editor and BackTalk. To see
a list of themes for upcoming issues or to learn more about the types of articles we're
looking for visit <www.crosstalkonline.org/theme-calendar>.
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