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Fred Brooks is remembered for his Christian faith and for many contributions to
computer hardware and software design, management, research, and education. Brooks
is known particularly for his 1975 book, The Mythical Man-Month, which includes
reflections on unique joys, as well as management challenges, of software development.
Computer programmers, according to Brooks, work in a tractable medium: What one
imagines may be readily constructed, with few constraints imposed by the medium.
And yet, in contrast to other kinds of creative work, the construct produced is testable:
It is possible to determine experimentally, in a repeatable and unambiguous way,
whether one has succeeded or failed. Here I consider whether these ideas of tractability
and testability might contribute to our understanding of what makes (or could make)
other kinds of work joyful. I also consider Brooks as a model for Christian vocation,
as Brooks’s writing provides the basis for a definition of joyful work grounded in a
Christian understanding of the human person, made in the image of God.
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The voice we should listen to most as we choose a vocation is the voice that we might
think we should listen to least, and that is the voice of our own gladness ... In a world
where there is so much drudgery, so much grief, so much emptiness and fear and
pain, our gladness in our work is as much needed as we ourselves need to be glad.
-Frederick Buechner!

rederick Buechner's words are pro-
Ffound and worthy of careful reflec-

tion. His ideas have been inspiring
to many. But it is hard to read this and
not react with questions: What about all of
the unpleasant but much-needed work in
this world? What about the needed work
which might bring gladness but not a living
wage? What if the voice of my gladness is
shallow and self-centered, or uncertain, or
inconsistent?? It may be true that I need to
be glad and that the world needs my glad-
ness. It may be true that I am called to find
that place “where [my] deep gladness and
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the world’s deep hunger meet,” as Buechner
famously said elsewhere.* But if I haven't
yet found that place, how do I get from here
to there? What practical steps can I take to
move in that direction?

In this article, I reflect on ideas from Fred
Brooks about gladness that he found in
the work of software development. Rather
than questioning or critiquing Buechner’s
advice, this article proposes Brooks as a
model for Christian vocation consistent
with Buechner: Brooks’s writing about the
joys of computer programming provides
the basis for a definition of gladness in
one’s work grounded in a Christian under-
standing of the human person, created in
the image of God. Moreover, Brooks’s posi-
tive influence on so many people who knew
him and worked with him throughout his
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life provides an illustration of Buechner’s idea that
gladness in one’s work, shared with others, is some-
thing much needed in our world.

The Mythical Man-Month

Brooks is probably best known among software devel-
opers for his book, The Muythical Man-Month, first
published in 1975.4 Brooks writes about the joys of the
craft of computer programming, including “the delight
of working in such a tractable medium” —a medium
“readily capable of realizing grand conceptual struc-
tures” —and yet creating a festable construct, “real in
the sense that it moves and works, producing visible
outputs separate from the construct itself.”> Here, I
consider, as Brooks does, tractability and testability as
objective qualities, which may vary from one kind of
work to another. Work in a tractable medium, to pro-
duce a testable construct, is joyful work—it produces
various joys described by Brooks and summarized
below. I also consider tractability and testability in the
subjective experience of the worker, varying from one
worker to another. The medium most tractable for you,
through which you are best able to realize what you
imagine, I may find awkward and frustrating to work
with.® The construct most testable for you—you know
how it ought to work, and it is obvious to you when
you get it right—may be difficult for me to understand
and evaluate.” Work in a medium that is tractable for
you, to produce a construct testable for you, is likely,
for you, to be joyful work —work in which you might
hope to find deep and lasting gladness.

Fred Brooks wrote The Mythical Man-Month “to explain
the quite different management experiences [he] en-
countered in System/360 hardware development and
0S/360 software development” at IBM in the 1960s.
Software development was something relatively new
at the time and, according to Brooks, surprisingly chal-
lenging to manage. The title of the book comes from
Brooks’s observation that the development of a com-
plex software system requires much communication
between developers. The bigger the team, the more com-
munication is needed, so the idea that a development
effort be measured in “man-months” is a “dangerous
and deceptive myth.”? Adding more workers to a task
that requires training initially, and then ongoing com-
munication between them, might not speed up the task;
this might even slow it down, depending on just how
much training and communication are needed. Because
software development requires much training and
communication, Brooks offers the following (greatly
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simplified, he admits) “law”: “Adding manpower to a
late software project makes it later.”*°

Referencing Andrey Ershov," Brooks describes not
only surprising management challenges but also par-
ticular joys of software development. Brooks mentions
tractability and testability specifically in two places,
but I suggest here that all of the joys he describes flow
naturally from the tractability of the medium and the
testability of the construct, if these are understood
broadly as I have defined them above.

There are joys that flow from the tractability of the
medium —joys of creativity and of excellence:

* The joy of creating something new, something of
one’s own design. “I think this delight,” says Brooks,
“must be an image of God’s delight in making
things, a delight shown in the distinctness and new-
ness of each leaf and snowflake.”*?

The joy of building a “complex, puzzle-like object
of interlocking moving parts” that seems to take
on a life of its own."® This is the joy of the craft, of
excellence, of an elegant and not merely functional
solution—a delight in the goodness or completeness
of the thing one makes.

And there are joys that flow from the testability of the
construct—joys of purpose and of learning:

* The joy of making something useful to others, the
joy of solving a problem that others have judged to
be worth solving, the sense of purpose and fulfill-
ment in service to others.

* The joy of learning, of growing in skill and under-
standing as one’s ideas are tested experimentally in
a working implementation.'®

But joyful work is not always delightful and fulfilling.
Gladness is not merely the absence of pain or uncer-
tainty. There are woes inescapably intertwined with the
joys of software development. There are woes that flow
from the tractability of the medium —woes of confusion
and instability:

* The woe of “arbitrary complexity” (as Brooks
describes it in a later essay):'® Programmers invent
wonderfully and woefully complex systems, puz-
zling to themselves and bewildering to others.

e The woe of imminent obsolescence: Because the
medium imposes so few constraints and evolves
so quickly, others move on to new and better ideas
before there is time for one’s current idea to be
realized.V”
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And there are woes that flow from the testability of the
construct—woes of frustration and dependence:

* The woe of debugging, the tedious and frustrating
effort to correct one’s ideas and implementation
so that the program runs correctly on a strict and
unforgiving machine.’®

* The woe of dependence on others, including manag-
ers or users who decide what one’s program should
do; including other programmers whose arbitrarily
complex work must be integrated with one’s own.”

Because the joys and woes are intertwined, the woes
must be managed in order to make joyful work a
realistic possibility. Gladness in our work, to be sus-
tainable, must be found within the “real world” of
daily life among flawed human beings. There are
management challenges associated with tractability —
challenges of unrealistic optimism and the need for
much communication:

* The challenge of unrealistic optimism: In contrast
with other activities that create or build something,
activities in which the physical limitations of the
medium serve to constrain one’s ambitions, the
comparatively unconstrained nature of computer
programming leads to unrealistic optimism about
how much can be done, and how quickly.?

The need for much communication: Because of the
tractability of the medium, every project is poten-
tially different and new; much training and ongoing
communication is therefore needed if developers
working together are to understand each other’s
ideas.”

These challenges are also associated with testability:

* Unrealistic optimism is a challenge precisely because
developers’ ideas will be thoroughly tested in the
implementation. “Because our ideas are faulty, we
have bugs; hence our optimism is unjustified.”*

¢ And much communication is needed, because devel-
opers must indeed understand each other’s ideas;
misunderstandings will become obvious as they are
manifested in a program that doesn’t work correctly
or doesn’t even make sense to users.?

Much of The Mythical Man-Month is concerned with
the elaboration of these challenges and with strategies
for addressing them. My experience as a professional
software developer was short and was nearly twenty
years ago, before I began a career in computer science
education; I have no experience managing a team of
professional developers. So I am not in a position to
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evaluate the strategies Brooks suggests. I trust him, and
I trust a generation of developers and managers influ-
enced by the ideas in his book, that strategies like what
he suggests are necessary to make software develop-
ment work sustainable and productive, especially as
teams grow larger and projects more ambitious. Still,
I am interested in this question: If the joys, woes, and
management challenges of software development flow
from tractability and testability, and are thus inter-
twined, will attempts to address the management
challenges—to mitigate the woes—risk diminishing
the joys as well? To put the question more broadly, as
I imagine Buechner might: Will attempts to make work
sustainable and productive in the “real world” nec-
essarily undermine workers’ opportunities for deep
gladness? In the next section, I will consider a few of the
management strategies Brooks suggests with this ques-
tion in mind.

The Challenge of Conceptual Integrity
The idea most often associated with The Mythical
Man-Month is implied by the title: software develop-
ment effort should not be measured in “man-months,”
because much communication is needed between
developers working together. But this is not the most
important idea in the book, according to Brooks; for
Brooks, the book is about “conceptual integrity” and
about strategies for managing a team of developers so
as to produce it in a programming product:

A clean, elegant programming product must present
to each of its users a coherent mental model of the
application, of strategies for doing the application,
and of the user-interface tactics to be used in specify-
ing actions and parameters. The conceptual integrity
of the product, as perceived by the user, is the most
important factor in ease of use ... There are many
examples of elegant software products designed by
a single mind, or by a pair. Most purely intellectual
works such as books or musical compositions are so
produced. Product-development processes in many
industries cannot, however, afford this straight-
forward approach to conceptual integrity ... Any
product that is sufficiently big or urgent to require
the effort of many minds thus encounters a peculiar
difficulty: The result must be conceptually coherent
to the single mind of the user and at the same time
designed by many minds. How does one organize
design effort so as to achieve such conceptual integ-
rity? ... Deliberate, and even heroic management
actions are necessary to achieve coherence.*
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What sort of management actions are necessary? First,
Brooks prescribes a strict distinction between architec-
ture and implementation: a distinction between “what”
the product is and does, from the user’s point of view,
and “how” it works internally.” The implementation —
making the thing and making it work—may require
the effort of many developers working together, but
a single “architect” should be assigned to design the
“what” of the product, acting as a representative for
a single user’s point of view.?* Developers working
with the architect to implement the product should be
assigned distinct roles to form one or more “surgical
teams,” each responsible for a relatively independent
aspect of the implementation.”” Each team’s “surgeon”
is responsible for directly doing the work; others have
distinct and clearly defined supporting roles. This struc-
ture, with a single architect and developers working
in surgical teams, addresses the challenge of concep-
tual integrity, both at the architectural level and at the
level of each surgical team. It also reduces the need for
communication between developers: Every surgeon
communicates with the architect, but little commu-
nication is needed between surgeons from different
implementation teams; within a team, communication
can be focused because members have distinct roles and
responsibilities.

If the joys, woes, and management challenges of soft-
ware development are intertwined, what impact might
such management actions have on the experience of
individual developers? Specifically, how might an
individual developer’s experience of the tractability
of the medium and the testability of the construct be
impacted? I will consider this question from the point of
view of an architect, of a senior developer (at the level
of Brooks’s surgeon, but in a present-day development
team), and of a member of the development team in a
supporting role.®

The joy of creating something new, something of one’s
own design—this is the joy of the architect, together
with a sense of purpose, the joy of making something
useful to another, as the architect represents the user’s
point of view. The joy of the craft, of excellence in build-
ing something and seeing it come to life; the joy of
learning to build with greater skill and understanding —
these are the joys of the development team, particularly
of senior developers. There is also the joy of making
something useful, as the implementation is validated
by the architect and contributes to the overall design.
But what are the joys for those in narrower supporting
roles? Their work is validated by senior developers and
by the team’s contribution to the overall design, assum-
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ing that they are included in the big-picture vision for
the product and encouraged to identify with the user’s
point of view. There is a possibility, however, that as
supporting roles become more specialized, their work
may be valued primarily for its utility; others will call
it “good” if it is good enough for their purposes, not
recognizing or appreciating its excellence as someone
experienced in the same kind of work would be able to
do.” This is a danger for all roles as they become more
specialized and distinct from each other, but especially
for supporting roles as their work is further removed
from the particulars of the product. There is a sense of
purpose, a joy in making something useful to another,
to be sure. But ideally the other joys—joys of creativity,
excellence, and learning —would not be diminished for
those in supporting roles.

How to Avoid Diminishing the Joys?

Is it possible to maintain conceptual integrity, assum-
ing this requires a hierarchical structure of specialized
roles, without diminishing the joys of creativity, excel-
lence, purpose, and learning? Brooks must believe it
is, as The Mythical Man-Month begins with an eloquent
description of these joys before moving on to discuss
management challenges and how to address them. One
finds helpful ideas throughout the book. Here are some
examples:

* The architect is responsible to make design deci-
sions in a way that ensures conceptual integrity, but
others should be encouraged to contribute design
ideas.*® Likewise, Brooks’s surgeon (or perhaps a
senior developer today) makes implementation deci-
sions, but others should be encouraged to contribute
implementation ideas. In particular, the architect
should be prepared to suggest a possible implemen-
tation for any feature of the (architect’s) design.®

* Assigning distinct roles might sometimes increase
opportunities for creativity. If responsibilities are
divided so that each person has authority to make
decisions in their own area, they will be freed from
time-consuming committee decision-making and
enabled to focus on doing their own part well.*?
I would suggest that responsibilities be divided, not
only so that each person has authority to make deci-
sions in their own area, but so that each may also
experience tractability in the medium of the work
(choices through which they can express themselves
creatively) and testability in the construct (time and
resources to get it right, from their point of view,
even if they have a higher standard than others).
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* Brooks famously suggests that software develop-
ers “plan to throw one away.”® The first version
will be bad, but the team will learn from it, and the
next will be much better. (This may be the second-
most-well-known idea in the book.) In a later essay,
he generalizes this idea and advocates for an incre-
mental development process.* Either way, the idea
is to treat learning as a normal and expected part of
the design and implementation of a new software
product. Consistent with this, Brooks suggests
a non-threatening organizational structure with
mechanisms for public documentation of tentative
commitments.®

Roles should be specialized and distinct, but each
person should be trained for multiple roles and
should be given opportunities to move between
roles.® Also, a good manager will work to reduce
role conflict¥” and to minimize sociological barriers
(so that management roles are not given higher
status, for example.)®

In the next section, I will consider whether these ideas
from software development might offer insight into
what makes other kinds of work joyful (or not). But
first, imagine a team of developers working together
on a project just for the joy of it, without the constraint
that it must be profitable in order for them to remain
employed. What sort of management structure could
make such work sustainable and productive? Eric
Raymond asks this question in The Cathedral and the
Bazaar, a book about “hacker” culture and the open-
source movement as it emerged along with Linux and
the World Wide Web in the 1990s.* In a nutshell, the
structure looks like this:

* A project typically has an “owner”; this person “has
the exclusive right, recognized by the community at
large, to distribute modified versions.”*

* A project is initiated because it meets a need for the
initial owner, who is the initial user, manager, archi-
tect, implementer, and tester. “Every good work of
software starts by scratching a developer’s personal
itch,” says Raymond.*!

* The owner shares the project with (many) potential
user-developer-testers. The owner exclusively retains
the architect and manager roles while continuing to
use, implement, and test the evolving code.

* Non-owner participants contribute feature sugges-
tions, implementation changes, bug reports, and
fixes publicly, but no changes are officially distrib-
uted to the group without the owner’s approval.
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The project itself is initially motivated by a developer’s
need. But what motivates the developer to share
code with others? A variety of things, according to
Raymond, including the need for help from other user-
developer-testers, but most importantly “prestige,”
awarded and maintained in a “gift culture” based on
shared appreciation for development ability and high-
quality software.*? In contrast to popular open-source
licenses (the GNU General Public License, for example),
which embody an “anyone-can-hack-anything consen-
sus theory,” says Raymond, “the open-source culture
has an elaborate but largely unadmitted set of owner-
ship customs.”# In other words, ownership is highly
respected. Any non-trivial change must be approved
by the owner before it is distributed to the group, and
transfer of ownership must happen in a deliberate, pub-
lic way, even for apparently “orphaned” projects no
longer maintained by the most recent owner.

In some ways, the open-source structure, as described
by Raymond, is surprisingly similar to the structure
suggested by Brooks. There is an architect (the owner),
a single mind responsible for the conceptual integrity
of the product; there are distinct roles that function
like a surgical team: a senior developer (the owner)
who has the final say, and a team of supporting user-
developer-testers who offer suggested changes.* Those
in supporting roles clearly do find joy in their work, or
they wouldn’t keep doing it. So a multi-level structure,
with distinct roles and responsibilities and a dynamic of
unequal prestige—whether in Brooks’s surgical team,
Raymond’s open-source gift culture, or a present-day
development team with a mix of senior and supporting
roles —is not necessarily opposed to joyful work; in fact,
such a structure may be important for making joyful
work sustainable and productive.

What About Other Kinds of Work?

Brooks, and likewise Raymond, make a distinction
between software development and other kinds of
work, such as “reaping wheat or picking cotton”* or
“flipping burgers or digging ditches.”*® The implication
is that, in software development, joyful work —creativ-
ity, excellence, purpose, and learning —is rewarded by
productivity and is thus sustainable; in other kinds of
work, such things may be irrelevant to productivity or
even opposed to it.

In Peopleware (another well-known classic in the genre
of software project management), Tom DeMarco and
Timothy Lister devote the second chapter to a critique
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of managers who treat developers as if they were
making and selling cheeseburgers in a “production en-
vironment.”# In such an environment, it makes sense
to “optimize for steady state,” to “do everything by the
book,” and to “eliminate experimentation.”* To be fair,
this advice is offered tongue-in-cheek, with the “pro-
duction environment” put forward only as a foil for
the management style DeMarco and Lister advocate for
software development, which honors the unique value
of each worker in various ways. Still, the suggestion is
that software development is a special kind of work for
which it is important to treat people well if you want to
get a good product; there are, apparently, other kinds of
work —production work —where treating people well is
optional or even counterproductive.

This distinction between creative design and develop-
ment work versus production work is treated by Brooks
(and Raymond, and DeMarco and Lister) as an essential
fact of software development, which managers would
be foolish to ignore. Brooks writes about software de-
velopment at scale as something new, as it was in the
1960s, for which he and others discovered that new
management strategies would be necessary. In the years
since, one finds a tension in the literature between this
view, that unique management strategies will (always)
be necessary, and an opposing view, that with adequate
research, informing better processes and more effective
tools, software development can be made more man-
ageable —more like production work.

The first edition of Peopleware was published in the
1980s, 10 years after The Mythical Man-Month and
20 years after the work described in that book. The tone
of Peopleware is humorous but scolding toward man-
agers who foolishly try to turn software development
into production work. Twenty years after Peopleware,
Joel Spolsky preached the same message in his popular
blog;:

Making software is not a manufacturing process ...

It didn’t make any sense then [in the 1980s] and it

doesn’t make sense now. Shoving a lot of program-

mers into a room and lining them up in neat rows

did not really help get the bug counts down.*

Moreover, one explanation sometimes offered for the
open-source movement, as it emerged in the 1980s and
1990s, is that programmers who felt the joy of their paid
work being managed away—by managers trying to
turn it into production work —found that joy again as
they began to use newly available personal computers
and the Internet to work creatively with like-minded
others in their free time.
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Several years ago, | attended a lunchtime presentation
for engineering students. The speaker talked about her
work to automate part of a manufacturing process in
which a complex wiring harness was assembled for use
in an electric vehicle. The machine used for assembling
the harness required a skilled operator to use it cor-
rectly. If the operator made a mistake in positioning the
components or in the timing of joining them, this could
produce an unusable wiring harness that would have
to be thrown away. The speaker’s work, to automate a
part of the process, made it much easier for the operator
to get it right, reducing waste and increasing produc-
tivity. Still, I wondered how these new features might
change the experience of the operator of the machine.
Would the operator’s work—which was quite repeti-
tive, maybe not very interesting to begin with —become
a little more boring, a little less meaningful? Some of the
skill that had been required before would now be irrele-
vant. There would be less reason to try to do the job well,
less reason to learn how to do it better. Automation,
despite its obvious benefits, would decrease the tracta-
bility of the medium. Automation would also decrease
the testability of the construct, at least in the experience
of the operator. Perhaps some expertise had previously
been required to judge whether a wiring harness was
usable; perhaps, previously, it would have made sense
to say that a particular harness had turned out excep-
tionally well and to take pride in that. But the improved
machine can now produce consistently good wiring
harnesses, whether or not the operator is capable of
judging their quality.

This is all speculation, of course. It could be that the
operator would be thrilled to finally have a machine
that does what it is supposed to do. My point in includ-
ing the story is just to illustrate an idea: that qualities
of testability and tractability, and thus the potential
for joyful work as I have defined it—creativity, excel-
lence, purpose, and learning—may be found even in
a production environment. What makes production
work different is not that these qualities are essentially
absent but that they are more easily lost. They are more
likely to be opposed to increased productivity and are
therefore vulnerable, as productivity is what typically
motivates innovation.

Now imagine how the story of the wiring harness might
have been different: What if the machine for assem-
bling wiring harnesses were designed with tractability
in mind? It would be important, then, that the opera-
tor have choices about how best to use the machine;
perhaps the operator would even have input into the
design of the machine or the wiring harness. What if
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the machine were designed with testability in mind?
It would need to provide meaningful feedback, moti-
vating the operator to do their best and enabling them
to learn how to do better. Ideally, there would also be
a way for operators of similar machines to interact in
order to recognize and appreciate each other’s skill.

These suggestions might seem like a quixotic stretch,
an attempt to turn a factory-floor production job into
a very different kind of work. I had an experience like
this, however, in my first job after college. I started in
an hourly technician position, spending much of my
time doing the tedious work of wiring hundreds of con-
nections on the back of rack-mounted control stations.
But since this was a small company, I worked with the
engineers as well, helping to prepare the wiring instruc-
tions. The process used for preparing the instructions
began with a spreadsheet automatically generated from
technical (CAD) drawings; this was followed by cum-
bersome manual translation of the information into
a new spreadsheet with a very different format, suit-
able for creating wiring instructions that a person in
manufacturing would be able to follow without under-
standing the overall design.

Working with the engineers, 1 was able to sug-
gest improvements to the process—so the work was
tractable for me in a way that it was not for others
working on the manufacturing side. Working on the
manufacturing side, I was motivated to improve the
process in a way that the engineers working only on the
conceptual design were not—so the work was testable
for me in a way that it was not for the engineers. I even-
tually suggested specific improvements to the process
that were adopted by others in the company. Looking
back, my suggestions seem simple—obvious things
I'm surprised someone else hadn’t already thought of
(mostly implemented as a set of Excel macros). But I felt
very good about what I had accomplished and how it
was received by others. For me, at the time, it was joyful
work.®

Moving beyond these specific examples, might these
ideas of tractability and testability inform a more
general way of thinking about what makes work in-
teresting and meaningful, joyful for the worker? As
mentioned above, Brooks sees the computer program-
mer’s joy of making something new, of expressing
oneself through creative choices, as “an image of God’s
delight in making things.”®' Elsewhere, Brooks refer-
ences J.R.R. Tolkien and Dorothy Sayers, portraying
the creative work of the computer scientist as an ex-
ample of “the gift of work ... the capability and the
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call to make things” given by God to all humanity in
creation.®> And Brooks, reflecting years later on the en-
during popularity of The Mythical Man-Month, considers
whether it might be more broadly applicable than he
initially imagined: Perhaps the book “is only inciden-
tally about software but primarily about how people
in teams make things.”%® What if it were true that all of
us—not just software developers but all of us, made in
the image of God and living in community together —
are called to creative work in cooperation with God and
each other? Perhaps the only difference between a field
such as software development, in which qualities of
tractability and testability are more clearly evident, and
supposedly less-meaningful production work is that
these qualities, in the latter case, became irrelevant or
opposed to productivity and thus were lost as an unin-
tended consequence of innovation.

Albert Borgmann, in Technology and the Character of
Contemporary Life, describes a technological transfor-
mation of work that has taken place in much of the
world over the past 200 years.>* This transformation of
“pretechnological” work has made many kinds of work
more productive, safer, and more humane. But it has
also turned skilled crafts, which provided opportunities
for creativity, excellence, purpose, and learning, into
something like production work for many people. “The
monotonous and endless repetition of one small task is
typical of much modern labor and gives it its stupefying
and draining character,” says Borgmann.®

Borgmann may or may not be overstating the case.
I have been blessed in my own work experiences,
which have been rarely stupefying and often reward-
ing, especially in my relationships with coworkers.
But surely many have not been privileged in this way.
Consider “the monotonous and endless repetition of
one small task” as opposed to the joys of work in a
tractable and testable medium: There is no opportunity
for self-expression through creative choices; excellence
is irrelevant and would go unnoticed; the worker is
disconnected from others who benefit from the work;
and there is nothing to learn, only a simple task to be
repeated. The joy is gone. Old woes may be gone, too,
but there are new and deeper existential woes of bore-
dom, loneliness, a lack of purpose, a lack of hope for the
future. Why then do people continue to work? Not for
the value of the work itself, but only for payment: Work
has been reduced to a mere means.>

In response to those who might claim a unique status for
software development or other creative design work, as
opposed to production work, Borgmann would likely
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point out that various kinds of work which we now
think of as production work were much more creative
and engaging in the past.” To summarize Borgmann's
view, the long-term trajectory of technology is to
transform more and more kinds of work into produc-
tion work.

Attempts to transform software development into pro-
duction work may have failed thus far, but they may
be successful in the future. In fact, the arrival of gen-
erative Al tools appears very likely to be transformative
for software development, in ways Brooks might never
have imagined. Right now, the capability of such tools
seems to be somewhere between that of an entry-level
developer (with an undergraduate degree in computer
science, for example) and someone with a few years of
experience.®

For an experienced developer who is able to critically
evaluate Al suggestions, there would be no loss in test-
ability (although there might be an increased need for
careful testing); and again, for an experienced devel-
oper who is able to interpret suggestions within a con-
text of possible alternatives, there is a sense in which
the medium becomes even more tractable.”® However,
someone less experienced may assume that the Al tool
knows better than they do and may uncritically accept
Al suggestions without considering alternatives; for
them, tractability and testability (not to mention em-
ployability) would be decreased.

As the capability of Al tools continues to improve, the
bar gets higher for what one needs to know to be in
the “experienced developer” category—to be among
those able to critically evaluate the output of the tools
and thus work with them creatively and productively.®
How much better will Al tools get? Assuming there will
always need to be a “human in the loop,” how many
of these humans will continue to be needed? The long-
term status of software development (and of other
kinds of creative design and “thinking” work) as joyful
work available to many people seems to be uncertain.
And yet, we believe as Christians that the status of
human beings, made in the image of God, is not uncer-
tain. If it is true that we are made to experience the joys
of creative work, even as these joys are bound up with
the woes and management challenges we experience
when we try to work creatively together, we should not
accept as inevitable the loss of tractability and testabil-
ity to innovation and automation.

But what can we do? Where we still have power to in-
fluence the quality of our own and of others” work, how
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might we promote these joys that flow from tractability
and testability? Here again is the list of joys from earlier
in the article, this time framed as questions one might
ask in order to find ways to promote them.

How might we promote the joys of tractability?

* Are there opportunities for creative choices? What
is unique about the worker and how might that
uniqueness be expressed in the work?

* How is excellence defined, recognized, and appre-
ciated? Are adequate time and resources provided,
not merely to do the work, but to do it well? How
might the worker be more directly connected to
others who understand the work well enough to
delight in its excellence?

How might we promote the joys of testability?

* Will others benefit from the work? How might the
worker be more directly connected to those who will
benefit?

* Are there opportunities for professional and per-
sonal growth? What will motivate the worker to
develop greater skill and understanding? What
feedback will make this learning possible?

Concluding Reflection: Fred Brooks as

a Model for Christian Vocation

Fred Brooks was a pioneer in computer hardware and
software design, remembered for his lasting impact on
managers, developers, and users.® He is remembered
also for his wisdom, humility, and kindness,*> and as
an inspiration to Christian professionals and educa-
tors working in computing and related technologies.®
Hank Tarlton, in a tribute to Brooks written shortly
after his death in November 2022, shares about Brooks’s
Christian faith as it informed and enlivened his work:

Fred was never one to separate his faith from his
work. It was integral to all that he did. You see this in
his monumental book, The Mythical Man-Month, with
references to scripture and quotes from C.S. Lewis
and Dorothy Sayers. And you would hear it in his
public speeches, speaking with clarity about the role
of Jesus Christ in his life as a computer scientist be-
fore all his colleagues ... It was no surprise to those
who knew him that Fred only fully retired in 2015
[at the age of 84]. He loved what he did and saw his
work as a computer scientist as the outworking of
God’s call on his life. Fred used to say, if you enjoy
what you do, why would you want to stop doing it,
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especially if it was what God had created and called
you to do?*

I wonder what Brooks might have thought of
Buechner’s advice about choosing a vocation, quoted at
the beginning of this essay: “In a world where there is so
much drudgery ... our gladness in our work is as much
needed as we ourselves need to be glad.”® Reading
Tarlton and others’ tributes, it seems Brooks may have
been just the sort of person Buechner had in mind. To
find gladness in one’s work, to share that gladness in a
public way, as Brooks did, and to recognize joyful work
as a gift from God —surely this meets a deep need in
our world.
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