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Foreword

 


A sense of responsibility can compel a man to
do terrible things. One of the most terrible of all is to assume
responsibility for the deeds and foibles of others.

 


Many years ago, your Curmudgeon was induced
to accept a managerial position in his field of software
engineering. Mind you, he hadn't applied for the post, nor had he
demonstrated any qualities that ought to have predisposed his own
management to prefer him for it. They needed a new front-line
manager; your Curmudgeon was the most senior and best-thought-of
software engineer around; and no one else in the vicinity was
anywhere near being qualified for the post. The answer popped out
of the slot in their heads whence all half-baked ideas emerge.

 


Thus, a legend was born. For your Curmudgeon
refused to accept the position until he'd been promised a unique
privilege: he insisted on remaining a contributing technologist,
rather than becoming a pure paper shuffler. His management,
loath to court one of the explosions of wrath for which your
Curmudgeon is regionally well known, agreed without hesitation.

 


What follows are essays on a
little-understood discipline: the arcane (some would say "black")
art of dealing with massive technological challenges while
supervising a bunch of intolerable primadonnas and coping with
middle and upper managers who think that anything they don't have
to do themselves must be easy as pie.

 


Brace yourself. Pour a big drink. Then assume
crash position.

 


==<O>==

 



Part One:

Misadventures in the Digital Wilderness

 


1. Power Tools

 


Not
long ago...well, on a geological timescale, anyway...when he was a
wee lad, your Curmudgeon was fascinated by power tools. Drills,
circular saws, routers, sanders, pneumatic wrenches, jackhammers,
what-have-you. For quite a while it made his parents very nervous.
They anticipated a life in work boots for him, which would blast
all their dreams of retiring to opulence on his income. (They were
greatly relieved when he discovered his love of mathematics, which
requires nothing but a chalkboard and time to think, but that's
another story.) But just as with all good parents, what they feared
most was that he
would hurt himself.

 


Power tools are
capable of doing great damage and inflicting great pain. And of
course, the less skilled the wielder, the more likely those
outcomes are. So it behooves the novice to be extremely careful, to
press at the boundaries of his expertise only gingerly, and to stay
within screaming distance of emergency help at all times.

 


The same is true for
software tools, though many would refuse to believe it.

 


Modern programming
has become so complex an undertaking, and modern programs so
fantastically involute of structure, that without a number of power
tools of great sophistication and subtlety we'd get practically
nothing done. In your Curmudgeon's world, laboratory simulation,
one doesn't consider undertaking even the most mundane tasks unless
he has the right power tools staged and ready to hand. These
include:

 


-- Source code
control systems,

-- Integrated
development environments,

-- Real-time
debuggers,

--
Communications interface monitors,

-- Performance
profilers,

-- Bug tracking
systems.

 


There are others.
Unless he's first marshaled all of these, the modern software
engineer is an impuissant creature. With them, he's competent and
confident.

 


Assuming he knows how
to use them, of course.

 


Just as with all that
heavy-duty machinery mentioned above, inept use of a software power
tool can do great damage and inflict great pain. It's not the same
variety of damage or pain, but the effects can be just as
agonizing, and last just as long.

 


Source code control
is universally considered the indispensable necessity of all
serious programming today. Not to practice it invites all manner of
horrors, not the least of which is the grimace of horror one will
get from the prospective customer who finds out. But source code
control is also a leash, and a trap. No two systems are compatible,
so he who chooses control system X has locked himself into it for a
long time to come. Almost all source code control systems require
database support, and no two databases are compatible, either in
their storage rubrics or their query schemes. Finally and worst of
all, when a source code control system crashes, it often takes
one's source code with it.

 


That happened to your
Curmudgeon not long ago. He's still unable to sleep soundly.

 


Debuggers,
particularly of the sort built into IDEs, are a seduction as well.
Every debugger ever written changes the execution environment of
any application run under it. At the minimum, they enlarge the
executable file and alter the executing program's consumption of
stack space and CPU time. Many do far worse. Some are even capable
of deceiving the user into thinking he's running a program other
than what he really is.

 


Don't tempt your Curmudgeon to tee off about bug trackers.
There are...persons in his professional environment who know how to
do nothing but fire up the bug tracker and enter a complaint
against his group's work. One complaint: the same one, over and over again, that's been on
record for half of forever and was fixed a quarter of forever
ago.

 


Clearly, all of these
are power tools. They can make the engineer's life a lot more
pleasant, and sometimes they do. But if misused, they can turn what
might have been enjoyable work on an interesting problem into a
trial that approaches torture.

 


Education in the use
of one's tools is a clear requirement. Sadly, most organizations
skimp on this sort of training. In a way, this is understandable;
it's quite expensive, and some course vendors don't really give
value for value. But the alternative can be much worse.

 


The appropriate
allocation of responsibilities is another obvious need. A
significant tool, likely to affect the work of a large number of
users, should have a "cognizant engineer," whose responsibilities
explicitly include the mastery of the tool and the provision of
advanced services to users less intimate with it. His other
burdening should never be so severe that he's tempted to stint that
aspect of his job. Beyond that, it's a good idea to rotate
cognizant engineers away from such responsibilities after a
reasonable time, say one to two years, the better to keep them
fresh and to promote the general competence of the staff.

 


Beyond these obvious
desiderata lie still others:

 


-- The
development of practices and guidelines that are conscious of the
tool, its powers, and its limitations;

-- Care in
scheduling maintenance and upgrades, so that users will not be
inconvenienced by down time or blindsided by changes in the middle
of sensitive work;

-- Regular
assessments of the tool's actual impact on the work of the shop,
and comparison of that impact to the benefits that were expected
from it.

--
...And last, but certainly not least: a conditioning session for management,
during which all
supervisors and middle managers are required to scream ten thousand
times at the tops of their lungs that "There are no silver
bullets."

 


Allow your Curmudgeon
to repeat that with just a tad more emphasis:

 


THERE ARE NO SILVER
BULLETS!

 


There is no tool, nor
can there ever be one, that will compensate for an incompetent or
underprepared staff. Power tools are at their most dangerous in the
hands of the inept and unready. They acquire even more destructive
power when managers responsible for developing schedules and making
commitments focus entirely on the tool and cease to see the user
holding it.

 


The modern software
development tool should be regarded in exactly the same way as the
computer on which it runs, and for that matter in the same way as a
power drill or circular saw: as capital equipment to whose powers
the engineer must be properly schooled and accustomed. Its power to
create is exactly equal to its power to destroy, and it's eternally
ready to do either. One would think that these maxims and their
implications would be too obvious to require commentary, but
experience shows all too clearly that it's not that way.

 


==<O>==

 


2. Rules For Tools

 


Digital engineering
is an occupation with various echelons. At the top of the pyramid
are those who create brand-new fundamental technologies for use by
others: microprocessors, operating systems, compilers, and so
forth. At the second level are engineers who devise
"macro-components:" for example, board-level circuits with broad
but definite uses such as disk controllers or communications
interfaces, or "horizontal applications" such as database programs
and word processors. At the third level, where the bulk of
engineering occurs, are those who use the products of the first and
second echelons to solve problems specific to their employers. At
the fourth level are support-function engineers such as network
administrators, quality-assurance personnel, and customer-support
specialists.

 


The levels are not
equal in prestige; no, not nearly. The first level commands the
greatest respect by far. Then comes the second, and well below that
the third, and then the lowly fourth. Needless to say, every young
engineer aspires to rise as far up the pyramid as he possibly can.
But each step upward requires greater mastery of a challenging
discipline, and greater dedication to its ideals.

 


This is a case of the
1-10-100 Rule in action. The top level's creations are utterly
fundamental to everything below it; mistakes made at that level are
capable of wreaking devastation on a gigantic scale. A good example
is Intel's historically famous gaffe in misimplementing floating
point arithmetic in its original 386-series processors. But of
course, second-level engineers can make mistakes as well; theirs
are merely more limited in scope. The stumbles of third and
fourth-level engineers can cause some transient damage (and quite a
lot of embarrassment), but are far more bearable and recoverable
than errors made at the levels above.

 


Essentially, this is
about tools: how good tools can ease the labors of others, and how
bad ones can leave a trough of destruction both wide and deep.
Those who work at any level are engaged in the production of tools
and tool systems for use at the levels below. The engineer with
ambition to rise through the levels must become ever more attuned
to the Rules for Tools, which are graven into the laws of reality
as they apply to collaborative human endeavor.

 


***

 


Rule 1: A tool is never an end in itself.

 


Tools are capital goods, not consumer goods. As the old saying
goes, people buy drills,
but they want holes.
Accordingly, a tool must not demand too much of its user; it must
accommodate him and his preferences to the maximum degree possible
given its core function. A tool that compels its user to adhere to
a narrow and unnatural methodology that forecloses his preferred
ways of doing things, or makes them too expensive to be borne, is a
tool destined for disuse.

 


***

 


Rule 2: Within an adequately specified context, the actions of
a tool must be completely predictable.

 


Who would use a
machine that takes uniform input and produces non-uniform output?
Output that varies eccentrically, according to rules that no one
could deduce? Surely not a firm that wants to produce a product on
which its customers can rely. A tool must insulate itself against
the influence of anything that's not explicitly part of its input
and its operating parameters. We may call this the "Black Box"
rule: the tool must be functionally ignorant of anything but its
specified interfaces.

 


By corollary, if the
surrounding conditions can alter the operation of the tool, or the
quality of its output, these possibilities must be delineated in
detail, with maximum precision. A toolmaker cannot assume his
customers will know anything about his tool, its powers, or its
limitations beyond what he himself tells them.

 


***

 


Rule 3: A tool's interfaces and usage must be documented with
maximum specificity.

 


When
you create a tool, you acquire a responsibility toward him who will
use it: a responsibility for providing him with all the relevant
information about what goes in, what comes out, and how to control
its operation. If there are other constraints on the tool's use or
operating context, these must be documented as well -- and without
relying on Finagle's
Constant. (Scroll to the bottom of this excellent compilation of
engineers' saddest wisdoms for the definition.)

 


Engineers hate this
part of their jobs. It requires them to write in English, a
language well-suited to human beings speaking of human things, and
ill-suited to anything that requires exactitude. Tools, while
they're intended to be used by humans, are never as adaptable as
humans; nor do most tools automatically compensate for changes in
the skill with which they're wielded. The latent ambiguities in
even the most carefully constructed description of the proper use
of a tool can drive an engineer crazy. Some of these become serial
killers; the rest, politicians.

 


***

 


Rule 4: If a tool can be misused or mis-customized by the
user, his missteps and mishaps in doing so are as much your problem
as his.

 


Users can be contrary about the tools they acquire. They often
refuse to read the instructions before attempting to use them, or
fail to respect the tool's requirements, and so precipitate
disaster upon themselves. This is deplorable. It's wholly the
user's fault -- which is entirely irrelevant to what will happen to your reputation, and your
employer's, if it should happen too often. What you tell the user
about the tool must include as many "thou shalt nots" as are
necessary to steer him away from the worst possible foot-shooting
scenarios. Such warnings should be printed in letters of fire,
inescapably upon the tool itself, or if that's not practical, upon
its packaging in such a fashion that the user cannot avoid seeing
and reading them. Your company's reputation, justly or unjustly,
may depend on how thoroughly and how well you do this.

 


A truly funny example
of this comes from integrated-circuit process engineering: an
example of the hazards of using "overloaded" terminology for a
highly specialized tool. The tool in question was an "oven:" a
heating system designed to finish-bake the packaging in which
integrated circuits are enclosed. Such "ovens" are precision
instruments that must be kept scrupulously free from contamination,
especially by organic volatiles. A friend tells of a rash of ruined
chips produced by one such "oven," which, despite being brand new
and carefully cleaned and inspected each morning, turned up heavily
contaminated at the start of every new day.

 


It turned out that
there was a fellow on the night shift -- not an engineer, thank God
-- who saw no reason to limit the uses of the "oven" to baking
plastics and ceramics. He was particularly fond of tuna and cheddar
cheese on whole wheat, gently warmed. No, he wasn't fired; the
company's management had a sense for the absurdity of the
situation. He was told in no uncertain terms to stick to the
microwaves in the cafeteria henceforward, no matter how long the
lines might get -- and the vendor of the "oven" was severely
chastened.

 


***

 


Rule 5: No tool is right for everything; no tool must be
represented as a panacea.

 


It's well established
by experience that the most reliable tools of all sorts are those
that do one thing well, and nothing else. The more jobs a tool is
intended to do, the higher the probability that it will do none of
them well. Even if it does do them all adequately, it's likely to
be more expensive, more difficult to use and maintain, and
generally clunkier than separate tools, one per requirement, would
be.

 


Yes, there are a few
exceptions: "Swiss army knife" type tools that can perform
adequately at more than one task. But in truth, such tools are
usually backup systems, best employed when the dedicated
one-function tool isn't ready to hand. The hardware salesman who
tells the aspiring home mechanic that an adjustable wrench and a
Leatherman multi-tool are all he'll ever need is committing a crime
against his inexperienced customer, no matter what miracles a truly
skilled practitioner has coaxed from such a small set of resources
in the past.

 


You'll save yourself
a lot of support calls and a great deal of vilification, and
protect your company from being tarred as "bad business," by
exercising modesty about the applications to which your tool can
and should be put.

 


***

 


These are the primary
Rules for Tools. There are others of lesser import, but without a
complete mastery of the ones above, and a good grip on how they
apply to his technological specialty, an engineer cannot qualify as
a toolmaker and tool-supplier worthy of the name.

 


Do you have any
humorous examples of bad toolmaking or tool-vending practices to
tell us about, Gentle Reader?

 


==<O>==

 


3. Overreach

 


Some years ago, the
United States Department of Defense resolved to shore up one of its
most persistent and annoying weaknesses. The weakness was a form of
sectarianism, propped up by key elements in the five services. Each
of those services had pledged fealty to a particular religious
lexicon, which was proprietary to it. In consequence, their priests
were thwarted from working on one another's doctrinal problems by
differences among their premises and vocabularies.

 


Your
Curmudgeon will forgive you for muttering "What the hell is he
talking about?" The above pattern actually covers a spread of
military subjects, but the one closest to the rancid place in your
Curmudgeon's heart where he stores his schadenfreude is military programming languages.

 


As we entered the
1970s, the five services all had preferred programming languages
for the computers embedded in their weapons systems, and no two
were alike. The Navy favored a language called CMS-2M. The Air
Force adopted JOVIAL. The Army made heavy use of FORTRAN-IV. And so
forth.

 


Noteworthily, these
languages were either proprietary to the services themselves, or
were "on the outs" in the wider commercial marketplace. That made
it very difficult to hire persons knowledgeable in them, which
increased the costs of development and maintenance for military
computer-based systems. As computers became ever more important in
military systems, the DoD decided that it had to straighten out the
mess.

 


The result was the
Ada programming language and environment, one of the most futile,
wasteful boondoggles in technological history. The designers of Ada
resolved to cover each and every necessity a programmer might ever
require, every convenience he might ever request, in a
specification that would free military programmers from having to
learn anything except Ada, now and forever. Their rationale was
that the common knowledge base of military programmers should
enable any of them to work on any program developed for any
application -- that they ought never again to have to climb a
technological learning curve in addition to the domain learning
curve for the problem they faced. Beyond that, a single language
and environment would mean a single standard for program
correctness, which held out the tantalizing possibility of
automatic program verification. Finally, with all five services
making use of this one scheme, they imagined that third-party
vendors of development tools, libraries, and add-ons would flock to
the massive new market and flood it with useful things.

 


Utopian dreams are no more realizable in the world of
technology than in the world of politics. Indeed, any engineer
worth his salary will tell you that efficiency and economy are best
served by designing the narrowest possible solution to one's
problem. But the DoD's planners could not, or would not, grasp that
concept. A sufficiently rigorous, extensive, and definitive
specification, enforced by the Pentagon's notoriously humorless
procurement bureaucracy, would compel technology vendors to conform, thereby reducing military
support difficulties and allowing the cross-application of service
specialists to one another's most pressing problems.

 


The official
specification for the Ada programming language and environment was
first introduced to the world in May 1979. The DoD spent the next
twenty years trying to get defense contractors and technology
vendors to use it. In 1998, it admitted defeat and closed its Ada
advocacy agency.

 


Why did it fail?

 


The DoD had devoted
immense resources to the study of previous computer languages as
expressive technologies, but had given no thought whatsoever to why
some had prevailed in the marketplace while others had languished
in disuse. Ironically, the two it chose as the most suitable bases
for Ada, IBM's PL/I and Niklaus Wirth's Pascal, were two of the
least successful languages ever devised, in terms of user adoption.
PL/I failed because it was a "garbage can" language: its design
committee threw every imaginable feature, regardless of how likely
it was to be used, into its definition. Pascal failed because it
was designed specifically as an algorithm theorist's teaching
language: it was top-heavy on programmer constraints, and lacked
the majority of the conveniences practical programmers need to
perform practical tasks. Ada exhibited both these flaws, and many
others.

 


Today, Ada survives
at a very few shops, while the procurement bureaucracy busily tries
to effect its demise in favor of C++. It's impossible to hire
anyone who knows it, the range of available tools that will
cooperate with it is tiny, and each such tool is an order of
magnitude more expensive than comparable items from the commercial
world. Thus, it has achieved the exact reverse of its dreams.

 


***

 


Ada is a classic case
of overreach: the struggle to reach a goal that's innately
impossible of attainment given the circumstances and resources at
hand. Indeed, quite a number of persons said so at the outset, only
to be ignored. The goal glittered too brightly. And of course, as
the shape of the inevitable conclusion became clear, the reluctance
to admit defeat kept the Pentagon throwing good money after bad for
a long time.

 


Overreach is, of
course, to be avoided. The problem is foreseeing it.

 


The
lure of an impossible goal can be tremendously strong. In that
strength lies half the overreach temptation: the beauty of the
prize causes us not to think through obstacles that suggest that it
might be unattainable. That aspect of the problem can be addressed
by cultivating a healthy skepticism about technological promised
lands and silver bullets. "If it sounds too good to be true, it
probably is." The great Fred Brooks, author of The Mythical Man-Month,
wrote a somber reflection
on this very subject, titled "No Silver Bullet," just a few years
ago.

 


The rest of the lure
of an overreach goal is powered by less noble motives: the desire
to prevail over others, the yearning to prove that one is the best
of the best, irritation with the limits imposed by technology and
human fallibility, and so forth. All of these matter individually
to some extent; when they combine, their power is greater than the
simple sum of their parts, as your Curmudgeon has often had the
opportunity to observe.

 


A
recent opportunity was particularly poignant. Your Curmudgeon is employed on a
program in which another company, hence to be referred to as The
Other Company, is collaborating. The Other Company has a history of
doing naughty things to its collaborators, which leads your
Curmudgeon to wonder why anyone is willing to work with
it.

 


Well, The Other Company has more than one itching powder in
its formulary. Recently, it's tried to impose a networking standard
upon one of your Curmudgeon's laboratory simulators, supposedly for
our mutual benefit. The proposed standard is very hard to meet, has
no bearing whatsoever upon the application for which the simulator
is designed and to which it will be put, and involves the use of a
completely undocumented and unsupported component devised by one of
The Other Company's previous collaborators -- a Finnish firm. Your Curmudgeon deployed his considerable
suavity and elusiveness to escape this noose, but the demands
became more insistent with every week.

 


At
last, The Other
Company pulled the nukes: it dispatched its high expert on this
component and its implementation to your Curmudgeon's lab to make
the case for it in person. That this expert is a beautiful,
sweet-natured, and extremely insistent young woman was probably a
mere coincidence.

 


Your
Curmudgeon summoned all his savoir-faire while he listened to the young lady's pitch. He tried
his best to keep an open mind about the whole matter. Still, at the
end of the session, he remained convinced that this standard and
its associated technology was one he'd flee the country to avoid.
But he couldn't bring himself to say that to the aforementioned
beautiful, sweet-natured, and extremely insistent young expert.
Again, probably just a coincidence.

 


Shortly thereafter, The Other Company's Head Software Leg-Breaker called to ask
how your Curmudgeon is doing with his pet technology. He had raised
expectations from his expert's site visit. Your Curmudgeon
rehearsed his evasions for several days, and ultimately sent the
fellow away, if not smiling, at least adequately mollified. But
what he really wanted to say, and might just say if the scoundrel
were to prick him right, is this:

 


Sir, this is
something I would never allow into any design of mine. It's a
classic case of overreach. It attempts to solve far too many
problems, and as a result it does poorly at all of them. Worse yet,
none of those problems bear any resemblance to the ones I face.
Therefore, I've decided that your standard and your component are
unsuitable for use here, and I reject both with prejudice.

 


Watch this space. Or
the newspapers.

 


==<O>==

 


4. Losing The Race

 


A
highly regarded colleague was recently blind-sided by a mandated upgrade of his
development toolchain. (And if you understood that sentence, you're
part of a tiny minority.)

 


Few of us in the
engineering world work on fundamental technologies using nothing
but our brains and our mechanical pencils. Even "first echelon"
technology vendors -- producers of chips, compilers and operating
systems -- make extensive use of existing technologies, and are
critically dependent on them. Those products become components in
the products of "second echelon" companies that make widely
applicable systems from them, usually with the assistance of
computer-aided-design systems from other vendors. Finally, we in
the "third echelon," who have specific applications in mind, choose
among the offerings of the second echelon and put them to work.
(After us, of course, comes the hapless end user, who mostly has to
trust in God.)

 


Among third echelon software developers, the term "toolchain"
refers to all the first and second-echelon technology upon which our work
depends:

 


-- The
computers;

-- The
operating systems they run;

-- The
compilers and linkers we use to create our programs;

-- The
libraries of existing routines we leverage to obviate the
reinvention of basic algorithms;

-- The
debuggers, profilers, and postmortem analysis programs we use to
figure out where we failed, and why.

 


Sounds as if we have
an embarrassment of development riches to play with, doesn't it?
But the reality is a bit different.

 


The
makers of first and second echelon products are forever striving to
innovate, to reduce the cost of their products, to increase their
functionality and reliability, to lengthen their mean time
between failures (MTBF)
and to shorten their mean time to repair (MTTR). Capitalism is like
that; even if your customers haven't demanded anything more from
you than you're already providing them, you can always feel your
competitors' breath on your neck. But there's a funny thing about
those innovations and upgrades: because any company will have
limited ability to produce new products while supporting old ones,
it will often freeze all work on an old version of a product when
introducing its successor. There's worse: Sometimes the old version
is pulled from the product line, all support for it terminated. So
there's no guarantee that version X of product Z will remain
useful, or available, once version X+1 is ready for
distribution.

 


That isn't always a
harbinger of approaching disaster. Sometimes an upgrade is pure
progress. If version X+1 is a perfectly implemented proper superset
of version X, entirely backward compatible with all version X
add-ons, plug-ins, and parasitic products, and if it consumes no
more resources of any sort than version X did under any
circumstances, then there's no conceivable danger from it. Happens
all the time, right?

 


Careful, now. Men
have died from uncontrollable laughter. Straighten up and try to
breathe normally.

 


Upgrading a key component of your toolchain can completely
disorganize a development project of great size. Yet failing to
upgrade can cost you in other ways, especially in performance,
support, and the provision of badly needed third-party components.
The resulting pressures can make you sympathize with the
villain-businessmen in Atlas Shrugged, who wanted to freeze all innovation so that they'd never again
have to decide between buying a new item at the risk of losing
their shirts on it, or not buying it at the risk of losing their
market to a competitor who did.

 


Your Curmudgeon's
colleague, whom we shall call Smith, was placed in that situation
by his single-board computer vendor. That vendor had decided to
cease supporting the use of its board under Smith's version of yet
another vendor's operating system. The board vendor compelled Smith
to choose between searching for another single-board computer and
upgrading to a later version of the operating system. Smith chose
the latter. After all, the OS came from an industry leader. It was
as well proved out as any product in its category. There'd been no
stated changes to the application interfaces. Ought to be a
transparent transition, right?

 


Amazing how close
uncontrollable laughter is to uncontrollable tears, isn't it?

 


Smith is nearing
apoplexy. The new version of the OS embeds a "race condition." That
is, its exact behavior depends upon which of two independent
processes finishes first. It's in the nature of those processes and
that OS that their order of completion cannot be made
deterministic. When process A finishes first, all is well...but
when process B finishes first, all Hell breaks loose.

 


In a devilish irony,
the OS vendor has closed its support offices for "environmental
upgrades." Smith has no control over the situation and must wait
for those offices to reopen. Yet there are people queued three deep
around his desk, demanding to know what he did and how to fix it.
Not all of them are managers; some are engineers, and should be
expected to know better. Just now, Smith is a perfect protagonist
for one of those "want to get away?" commercials Southwest Airlines
has been running.

 


Obviously, this can't
be laid at Smith's door, though some in management above his head
will certainly try. Worse, it's possible that the OS vendor knows
nothing about it either, and will have to embark on an extensive
course of debugging to unravel it. But whatever might come of it,
it's a powerful lesson to those who undertake upgrades, or command
others to undertake them, in the blithe expectation that nothing
can go wrong.

 


==<O>==

 


5. Giving In

 


"You young folks don't know how lucky you are. Why, when I was
your age, a byte only had two bits -- and they were both ones! We had to program in Roman
numerals. You wouldn't believe the rounding errors that caused. Ah,
but the men were men in those days..." [all too frequently from
your Curmudgeon. Just ask his subordinates.]

 


Yes, your Curmudgeon
is an old fart. A "dinosaur." A relic of an era long gone and best
forgotten. But he hasn't forgotten it yet. ("More's the pity,"
mutter his subordinates.)

 


Much has changed in
the computer industry over the 37 years your Curmudgeon has made it
his trade. Objectively, the technological changes have all been for
the better. The computers are faster, smaller, more capacious, more
robust, consume less power, require less stringent environmental
conditions, and are more attractive on or beside your desk.
Software is more capable, more user-oriented, better armored
against hostile forces and bad input, less likely to crash or
destroy data stores, requires less training to use, and more
amenable to end-user customization.

 


But all things have
their price. One price of the advances has been the loss of certain
sorts of fundamental knowledge by the practitioners in this field.
For example, there was once a large body of knowledge all
programmers possessed, deemed quite valuable at the time, about
algorithms for sorting large amounts of data in a computer with
little random-access memory. With the crash in the cost of memory,
those algorithms have largely fallen into obscurity. Therefore, a
practitioner who discovers that he needs to tackle that chore will
approach it unprepared. Similar things could be said about many
other kinds of problems, and solutions to them, that were once
common, but which technological advances have made rare.

 


And
that isn't the worst of it. Some years ago, it was your Curmudgeon's duty to
assist a young graduate student, who had an "intern" position with
your Curmudgeon's employer, in getting to work and back each day.
One day while we were in transit, this intern, whom we shall call
Miss Smith, stunned your Curmudgeon by saying with no trace of
embarrassment that she never could understand the difference
between disk storage and RAM, or why it was important.

 


Yes, you read that
right. Your Curmudgeon will wait while you unswallow your
tongues.

 


Mind you, Miss Smith
was quite intelligent, on the verge of receiving a Master's degree
in Computer Science. She was near to completing a major, much
needed transformation of our employer's extensive documentation
database. But her education in Computer Science had exposed her
only to abstract algorithmic theory, and to interpretive tools such
as Visual Basic, Access, and Excel. She had never had to run a
compiler or linkage editor. She had never had to debug a program
interactively. She didn't know what "assembly language" is. In
short, she had never had to grapple with the physical reality
underneath the virtual world maintained by her interpretive
tools.

 


Yet Miss Smith's
skills with those tools were considerable and quite valuable. Your
Curmudgeon has no doubt that she received her Master's degree, and
went on to become someone's well-paid employee, on the strength of
what she knew.

 


At the time of the
conversation mentioned above, your Curmudgeon went into a great,
gesture-filled, loathsomely detailed presentation on the
differences between RAM and offline storage, why each was necessary
and neither was sufficient, and what the divergence between the two
could mean according to circumstances. It took the whole of an
hour's ride, and he wasn't nearly finished when Miss Smith wished
him a good evening, stepped gracefully out of his car, and fled
screaming in terror for her dorm room. To this day, he can't be
sure that she grasped any fraction of what he said...or, in all
candor, whether it would have mattered if she hadn't.

 


It was possible for
Miss Smith to get by without the knowledge under discussion because
the tools with which she worked made it unnecessary. Whether it
will ever become necessary is questionable; indeed, it becomes less
and less likely as time passes and developers' tools increase
further in power.

 


A bit closer to home,
one of the projects your Curmudgeon enjoyed most was one in which
he had to write a very extensive microprogram for a
three-way-parallel, non-Von Neumann processor. It was a bit-slice
design, intended to provide a MIL-STD-1553 communications interface
to a DEC VAX superminicomputer, and for that application it was
utterly irreplaceable. (And if absolutely none of those
designations was meaningful to you, well, that's part of what this
essay is about.) Your Curmudgeon spent many months on the project
-- it required the mastery of two different knowledge domains he'd
never needed before -- and was quite proud of the result, which was
an order of magnitude improvement on all previous solutions to the
problem. When his work was mothballed eighteen months later, at the
closure of the enveloping development program, he mourned.

 


The development of
that microprogram was what was once called "bare metal"
programming. There were no development supports worth mentioning
except for a very primitive microassembler. Debugging was entirely
trial-and-error, without even the ability to output print
statements to a console. Even the documentation of the board design
was very sketchy, barely enough for a determined mind to puzzle out
what he needed to know. That's what made it a challenge, and what
made your Curmudgeon's achievement a source of pride.

 


But
that program is irrelevant today. Not only has the board it
addressed gone out of production -- indeed, the computer it addressed hasn't been made for more than a
decade -- but there are infinitely better packaged solutions today
that are completely self-configuring and are accompanied by
convenience software of great power and elegance. The industry has
moved on.

 


That's what
industries do. It's what we expect of them.

 


Your Curmudgeon has
confronted the need to surrender to such progress many times in his
years. However great the joy he'd taken in the exercise of his
dinosaur's obsolescent bit-twiddling powers, when someone else's
advances have made them unnecessary, he's resisted a bit, and
grumbled more than a bit, but eventually he's always given in.

 


Giving in to an
advance isn't regress. One's knowledge, just like one's machines,
ages and becomes obsolete for immediate practical purposes.
Programming with a jack panel gave way to programming in
hexadecimal, and then to programming in assembly languages, and
then to programming in problem-oriented and high-level languages,
and then to programming with the assistance of an "application
wizard." Debugging with a front panel gave way to debugging in
hexadecimal, and then to debugging in disassembled machine
language, and then to debugging in source code with full access to
all statements and variables as they were coded. Polyphase merges
that required multiple tape drives gave way to hash-table-driven
on-disk sorts and "bucket" sorts, and then to indexed-sequential
access methods that guarantee that data will never go "out of
sorts" in the first place. No doubt some of our current techniques
are falling by the wayside as the clock ticks, to be replaced by
approaches and conveniences we can hardly imagine.

 


Yet giving in can be
very hard. It stabs at our self-regard to admit that our hard-won
expertise might have become permanently irrelevant...that younger
folks already conversant with the new tools might have stolen a
march on us. Alongside that, we fear. We fear that it's not just
our knowledge that's becoming obsolete, but the ability it allows
us to exercise, for a profit, on others' behalf.

 


But time marches
on.

 


Your Curmudgeon has
had to do a lot of giving in, these past few years. The utter and
complete triumph of Windows-based microcomputers over all other
systems, for all but a vanishingly small set of applications,
compelled him to give in on his love of VAX/VMS and UNIX. The
ascendancy of graphical-user-interface programs, so beloved by
users for their convenience and self-explanatory nature, compelled
him to give in on his old command-interpretive techniques. The
emergence of powerful application development assistants such as
Visual C++, the Microsoft Foundation Classes, and Access, which
obviate most of the low-level fiddling that used to dominate
program construction, compelled him to give in on his preference
for "doing it all himself"...especially given the complexity of
Windows programming, and the demands of his customer communities
for fast results.

 


By
giving in over and over, your Curmudgeon has retained a fingernail
grip on competence and commercial viability. But one must give in
on more than just the obsolescence of one's technical knowledge. It
won't be much longer, perhaps only a decade or so, before he'll
have to admit that the learning curves presented by the
acceleration of technology have grown too steep for his aged
brain. That
surrender is a fearsome
prospect indeed, for it heralds the approach of another, more
comprehensive surrender that all men fear to face: the descent into
irrelevance, dependence, and the final decline.

 


To the best of your
Curmudgeon's knowledge, Microsoft isn't working on anything that
will help with that.

 


==<O>==

 


6. Unforgivable Sins

 


Your Curmudgeon likes
to speak of the modern engineer as an ethical force, but he must
admit that not all his colleagues in software hew to standards of
which he approves.

 


There are several sins, or more precisely categories of sin, that rise to unforgivable status.
Nothing the perpetrator can say, do, or offer the afflicted one
will win him absolution. Unfortunately, because software is
becoming ever more complex and vendors are growing impatient with
the delays and costs involved in both development and testing,
these offenses are becoming more frequent by the day.

 


-- Losing The
Customer’s Data.

 


Under no
circumstances may a vendor destroy, corrupt, or otherwise
compromise a customer’s data. Neither shrink-wrap nor custom
software developers will be forgiven for such a crime. This is
especially vile when committed by data storage and management
programs. When the offender is a version-control system or an
archiving program, it’s Satanic.

 


A
vendor of a popular version-control system recently corrupted over
six hundred of your Curmudgeon’s development files. It was possible
to recover only because the archiving system on his network had
captured all those files the night before. But during the recovery
procedure, the SysAdmin let slip that the archiving system had
recently turned
itself off for
several weeks, without any notification to anyone, and had been
discovered dormant quite by accident a few days before.

 


-- Destroying
Backward Compatibility.

 


In the world of
office applications, the major vendors for some years competed with
one another by adding ever more exotic features to their
spreadsheet programs / word processors / database programs / what
have you. These bits of exotica often required a modification to
the file formats used to store the relevant objects. Unfortunately,
those modifications were seldom properly designed; even
spreadsheets / documents / databases / et cetera that didn’t use
the newly added features could not, by any known method, be
back-converted to the earlier file format(s) so earlier versions of
the relevant program could make use of them. If your document had
been produced by SuperScribbler V12.7, then only SuperScribbler
V12.7 and its notional successors could even open it, to the
extreme dismay of your colleagues running SuperScribbler V12.6.

 


This is bad for
several reasons. New versions of an application, especially a
complex shrink-wrapped program, will often contain new bugs.
Sometimes those bugs don’t surface until a significant amount of
work has been committed to the new version. But the lack of a path
backward binds you to the bugs until another upgrade has been
announced. Equally important, if it’s impossible to share your work
products with anyone who’s not quite as up to date as you, your
ability to collaborate with others is radically reduced. Also
overlooked far too often is this consideration: new versions that
require more RAM, disk space, or processor power than their
predecessors might not run on all the computers their predecessors
will run on; thus, a software upgrade by one member of a working
group can force expensive and hazardous hardware upgrades on
everyone else in the group.

 


-- Wild
Alterations To The User Interface.

 


Few
things are as difficult for your Curmudgeon to understand as
radical changes to an existing user interface. The customer learns
and gets comfortable with a program’s user interface at his
expense. He invests in it.
When the vendor arbitrarily changes that interface in a dramatic
fashion, he forces his customers to write off that investment. If
there are many persons involved with the program, the cost of
reacquaintance can be high.

 


Sometimes, the expense is greater than merely climbing a new
learning curve. When an important development tool completely
transforms its user interface, rendering it unrecognizable to
earlier generations of users -- why yes, your Curmudgeon
does have Microsoft Visual Studio in mind!
– the perceived human cost of upgrading can appear so high that the
customer base pins itself to the superseded version. In effect, the
vendor has persuaded a large fraction of its customer base to cut
itself off from ongoing support, as superseded versions are rarely
supported for long after their successors are
introduced.

 


-- Invalidating An Existing API.

 


This might be worst
of all. An API – “application programming interface,” for those who
don’t recognize the acronym – should be considered sacrosanct. That
was the motivation behind the Microsoft COM and DCOM standards, the
CORBA standard, and a number of similar application interface
patterns. But a surprising number of vendors regard their
allegiance to such meta-standards as revocable by either party at
any time.

 


When the API is that
of a device driver -- a program that communicates with and manages
a peripheral device at the behest of the operating system or an
application – the offense becomes capital. Your Curmudgeon is
fortunate in that he possesses the skills required to write and
debug device drivers, but this is a blessing shared by few. When a
vendor arbitrarily makes changes to his driver’s API, he
invalidates all programs tied to the earlier versions, and forces
the hapless customer to retest and revalidate any and all code that
required them. In a sophisticated development environment, this can
be quite as costly as a disk crash.

 


==<O>==

 


7. Is It Time To Despair?

 


Jeff Medcalf
of Caerdroia, one of the
Blogosphere's most intelligent participants and long a Curmudgeonly
favorite, has
penned an insightful, if gloomy, piece on the inherent limitations
of software engineering. Here's the core of his thesis:

 


I had an epiphany a
few weeks ago, wherein I realized that a large common element of
many of the design problems being encountered in projects I work
with is not that the developers are not good at figuring out how to
correctly factor business logic, but that business logic is not an
object or a characteristic of an object, so expressing it as
objects is fundamentally wrong. Object orientation is just too
simple to provide the correct abstractions beyond the model layer
and the display-interaction part of the GUI (which is inherently
physical). It cannot express business logic (processes, procedures,
constraints, timing sequences, coupled rule sets and the like)
appropriately.

 


Every word of this is
gospel truth...yet in point of actual, factual, unsatisfactual
practice, the problem is even worse than that.

 


The
object-orientation approach to improving software development was a
red herring from the start.

 


Mind you, this
is not to say that there's a logical problem with the principles of
object-oriented design and programming. Those principles --
encapsulation; inheritance; polymorphism -- are all just
dandy if they're
applied with adequate knowledge and rigorous attention to the
domain of interest. But as
always, the most important word in the preceding sentence is
"if."

 


Object-orientation,
which your Curmudgeon will call OO henceforward to save precious
pixels, is a discipline imposed on the programmer's choice and use
of tools. That discipline's principal motivations are:

 


-- To promote
the creation of reusable solutions to common problems;

-- To control
the proliferation of interfaces within large programs.

 


Neither of these
goals is unworthy...but neither of them sticks its nose out from
under the software-theory blanket.

 


Here, in one
sentence, is the heart of any and every problem ever encountered in
software engineering toward any end:

 


The software
engineer always has two domains to conquer, and is expert in at
most one of them.

 


The first
domain, in which the SE has some (assumed) competence, is
programming computers. He knows a language or two, and some of the
basic principles of programming. That qualifies him as a software
engineer, at least by bean counters' definitions. But the second
domain, that of
the application whose problems are to be solved or whose processes
are to be automated, is one in
which he is typically far from competent. To do anything useful for
his customer, the presumed expert in the
application domain, he must learn what his customer knows about his
needs. OO does not help with this. Indeed, by promoting the notion
that large chunks of the solution to the SE's current problem might
be extracted from his solutions to previous problems, it might even
impede it. The
application domain is prior and superior to any tools used to
approach it.

 


This is the major and
ineradicable challenge of software engineering, and will remain so
until the computers grow weary and exterminate us all.

 


Consider how
different this is from similar tool-oriented trades. The commercial
electrician isn't expected to work on anything but electrical
circuits that vary very slightly from one to the next. The auto
mechanic isn't expected to work on anything but cars, and in many
cases (e.g., dealers' mechanics) is able to restrict his problem
space to only a certain marque or model. The software engineer is
expected to turn tricks with any sort of data or
information-processing problem whatsoever.

 


It's a formula for
disaster, and disaster is what we've got.

 


When Jeff says
that "[software objects] cannot express business logic (processes,
procedures, constraints, timing sequences, coupled rule sets and
the like) appropriately," he's expressing a special case of a
general rule: software objects cannot express anything but specific
properties pertaining to software operations. Software operations are inherently abstract. To
be usable, they must be customized to the application of current
interest -- and there we are back in the application domain, where
the software engineer is more or less incompetent.

 


In the world of
military software engineering, where your Curmudgeon earns his
daily bread, we approach the problem by training application-domain
experts. Sometimes these persons carry special titles, such as
"requirements engineer," or "technical adviser." Their job is to
understand the application as if they were the customers and
ultimate users of our wares. But they do no programming; instead,
they act as surrogate customers, available to the software cadre to guide the design and
development of the product. The advantage, of course, is that
they're "ours," usually have some engineering background, and
available to us at need, whereas the customer has his own concerns,
knows nothing about engineering, and can be maddeningly
remote.

 


Yeah, right. What
routinely happens is that these "requirements engineers," by virtue
of their intimacy with the application domain, routinely get
shunted off into product planning, customer-liaison and sales work,
which makes them unavailable to the software engineers. After all,
they grasp the customer's needs and speak the customer's language;
who better to deal with him directly? And we simply must protect
such a person's time from consumption by mere grubby programmers;
after all, he's got a plane to catch!

 


And so it goes.
And so it will go unto the end of
the world, barring one conceivable but unlikely development: the
fostering of application-oriented specialties among software
engineers, to a far greater degree than has yet been
embraced.

 


Don't expect
that. It means that, rather than thinking of oneself as a software
engineer, one must accept that one is a personnel systems software engineer,
or an AEGIS-compliance software engineer,
or a power distribution and load-balancing software
engineer. Your typical SE
isn't going to go for that. The great appeal of our field, to most
of us, is its breadth of applicability. We like to preen and say
that if it can be done with a computer, we can do it...even if we
have no idea where we'd begin. To deliberately narrow one's claim
of expertise in such a fashion is all but unthinkable. Did it make
those old COBOL guys a ton of money solving Y2K problems in 1998
and 1999? "Yes, but where are they now?" we would reply.

 


The problem is stiff.
Partial solutions are sometimes available; for example, your
Curmudgeon's group does mostly military aviation simulations. We're
all quite competent in simulation work, and we learn quickly enough
to master most challenges within our chosen domain. When we stay
within that domain, we're about the best around. But recently, your
Curmudgeon tasked a subgroup to tackle a database-intensive
numerical analysis problem with significant human-engineering
aspects, and shortly thereafter wished he hadn't agreed to do so.
He's learned all over again why domain knowledge trumps skill with
a computer.

 


No, it's not yet time
to despair. But we could use a lot more humility, and a lot more
candor about the steepness of our learning curves and the
limitations on our natural abilities, than we commonly deploy.

 


==<O>==

 


8. Software Heroes

 


No, it's not quite as
evocative as "war heroes," "gridiron heroes," or even "guitar
heroes," but one does what one can. Anyway, who are they? In your
estimation, that is.

 


Your
Curmudgeon has his own nominees, of course. A recent adventure reinforced the concept
for him with painful sharpness. The stimulus was the release of a
radically new version of a simulation your Curmudgeon is
responsible for -- so new that it shares not one line of code with
its predecessor.

 


The predecessor
version was about 100,000 lines of C++ code, and rather rickety
code at that. It's comprehensible stuff, but it's written in a very
old style, is overly sensitive to changes in requirements, doesn't
exploit many commonalities that could have been used to reduce its
size and improve its performance, and has proved difficult for your
Curmudgeon to maintain since the original implementer retired a
year ago. The new one comes in at about 30,000 lines, all of it
your Curmudgeon's handiwork.

 


But no software
artisan replaces an existing program with an entirely new one,
intended to replicate its predecessor's functionality at all
points, without quite a bit of fear. The new program must be
rigorously tested. Tested? Nay, savagely beaten, brutally abused,
thrashed to within an inch of its life, before it can get anywhere
near the user community.

 


The implementer must
sic truly skilled testers, masters of the art of software abuse, on
his baby before he lets it see the light of day. But such testers
are rare. The few genuine experts at this discipline work in
closely guarded labs and command high salaries. The rest of us have
to muddle by on mediocrity.

 


An
experienced engineer will tell you: The implementer's tests of his own work are next
to valueless. Modern science doesn't yet know why, but it's been empirically
confirmed and reconfirmed that implementers somehow avoid stressing
the true weak spots in their programs. It might be conscious, it
might be subconscious, and it might be the work of evil telepathic
gremlins from Epsilon Eridani, but it is undeniable. A program
tested only by its creator will fail catastrophically within its
first hour of exposure to a genuine user.

 


So the smart engineer
cultivates the good will of persons who've shown some skill at
testing. Unless he's very fortunate, he won't have access to the
millennial geniuses of testing mentioned above. But a gaggle of
users willing to "beta-test" -- that is, to use his still-damp
creation as if it were a production-quality item -- can serve
almost as well.

 


Your
Curmudgeon is
blessed with such colleagues, and they've served his need admirably
well. Jimmy, Mike, thanks is far too pale a word. This grizzled old
bit twiddler is deep in your debt.

 


***

 


The
future of software engineering belongs to the tester.

 


Software of all sorts
has become so complex that your Curmudgeon refrains from buying
Version 1.x of anything, no matter how large x might be. Many
persons rail at specific companies about cavalier test practices
and treating their customers as conscripted beta-testers, but the
problem is pandemic, and nowhere intentional. As there's little to
no chance that software will get less complex, nor that customers
will become more generously disposed toward easily broken early
versions, the need for rigor in testing, applied by persons with a
true grasp of the discipline, will only grow.

 


If your Curmudgeon
were entering the field rather than on the verge of leaving it,
he'd make testing his specialty.

 


Unfortunately,
testing is regarded by many young engineers as a low-prestige post,
with much justification. The tester's name doesn't appear on the
package; indeed, the tester is seldom publicly linked with the
programs he tests in any way. Many companies have used their
Quality Assurance departments as "pastures:" places to hide
engineers near to retirement who can no longer handle the pressures
of development work. The consequences are before us.

 


This
must change. If there's any set of changes more important to the
software industry than bringing about routinely rigorous and
reliable testing of its products before they're shrink-wrapped, your Curmudgeon can't think of it
today, and doesn't expect it to occur to him tomorrow. The only way
such a regime could possibly come about is if managements start
treating Quality Assurance as a high-prestige assignment, deserving
of generous remuneration and public acclaim, so that young
engineers of skill and verve will be drawn to it.

 


Your Curmudgeon
regrets to say that that doesn't look too likely in the near
term.

 


***

 


Skill at testing necessarily includes skill at developing test
harnesses. In the world of software, a test harness is a
"non-product" program (i.e., never to leave the development shop)
used to exercise the "product" program (i.e., the one under
development, which
persons other than the developers and testers will use). A good
test harness will permit a tester to inject any imaginable input
into the program being tested, along any of its interfaces, and
will capture the program's response for the tester to inspect and
ponder. Without a good test harness, the tester is compelled to use
ad-hoc methods of stimulating the program under test, and is seldom
able to produce a range of inputs or a degree of stress great
enough to establish confidence.

 


Most software
engineers resist writing test harnesses. They regard them as
"throwaway code," of limited and transient value. Many feel that
effort directed other than into the "product" program is effort
wasted. This is a severe misconception.

 


Were your Curmudgeon
hiring for a position in his group, given two applicants of
apparently equal ability, he would prefer the one that showed some
enthusiasm for testing, and in particular for the development of
test harness programs. That affinity would even outweigh
substantial differences in education and experience, though not in
intelligence or initiative.

 


The
new simulation mentioned at the beginning of this post benefited
from an elaborate test harness: a program of about equal size and
complexity, written specifically to test the new simulation. It
is not
"throwaway code;" your
Curmudgeon did not regard the time and effort he spent on it as an
unfortunate diversion from "real work." Should the "product"
program ever need to be extended, the test harness will come out of
mothballs and be extended alongside it.

 


Testing never really
ends, you see. The testing baton passes from the developer to the
Quality Assurance department, then to the beta-group customers,
then to the general public...and when a customer manages to break
his program, right back to the developer again.

 


Call it the Circle of
Digital Life, from which there's no escape.

 


==<O>==

 


9. Adventures In
FibreChannel-Land

 


The great majority of
you know your Curmudgeon solely as an overflowing fount of opinions
on politics, culture, and society. That's only because you've never
seen him with his shirt off. For beneath the mild-mannered
sociopolitical commentator's exterior is another layer of reality:
the khaki shirt, pressed jeans, and pocket protector of:

 


Alpha Geek!

 


...sworn defender of Truth, Justice, and Really Weird Linked
Lists. He who sallies forth daily to beat back the digital demons
ever straining to encroach upon our excessively computerized lives.
Who laughs in the face of defective device drivers, routinely
patches object code in hexadecimal and edits registry entries by
hand, sneers at Blue Screens Of Death, and debugs even the most
complex applications with no more than a front panel, a telephone,
and a really
big hammer.

 


Truth be told, it can
get wearying at times being a hero to screaming millions.
Altogether too many people know that if they need something done
quickly, they should take it to the busiest man around. Guess who
that is in your Curmudgeon's shop? Well, he knew the job was
dangerous when he took it.

 


Anyway, this
tale concerns a not-particularly-popular communications interface
called FibreChannel. Your Curmudgeon's employer is involved in a
collaborative effort with another defense contractor, henceforth to
be called The Other Company, to develop a weapons system that
imbeds this interface. Indeed, it's the most important information
conduit in the system.

 


However, the way in
which FibreChannel was designed into this system suggests that some
system architect at The Other Company needs psychiatric help, and
pronto.

 


FibreChannel is capable of many different "styles" of
communication, the great majority of which look and feel pretty
much like any other scheme for passing messages among a bunch of
processors. But there's one, called Remote Direct Memory Access (RDMA),
which attempts to simulate
"tight coupling" among the communicating processors; in other
words, it purports to give each processor direct access to a
segment of every other processor's memory. The segment of memory a
processor exposes to others on an RDMA FibreChannel network is
called its "target buffer."

 


We
who understand the principles of message-based application
architectures would never dream of using RDMA for such a thing:

 


-- Each
processor has to know the semantic significance of every address in
every other processor's target buffer.

-- Each
processor has to watch its own target buffer for changes, which
could occur anywhere in it, and need not be coherent with anything
else in it.

-- Any data
written into a processor's target buffer could be overwritten by
subsequent data without the processor ever becoming aware of the
event; a transfer initiator is under no obligation to allow its
target to become aware of any change to its target
buffer.

-- All
provisions for clocking, time-stamping, verification of sound
transfers, and acknowledgement of transfers are application
responsibilities.

 


So which of the
multitudinous FibreChannel protocols did The Other Company insist
upon for this weapon system?

 


You've got it.
RDMA.

 


Their reason? RDMA
has "the lowest latency" of all the FibreChannel protocols. Oh,
sure, as long as you're willing to endure all the faults and
vulnerabilities cataloged above. But The Other Company wanted
reliability, too. So they wrapped an ornate set of proprietary
protocols, heavy with reliability-enhancing measures, around RDMA,
to make it look more like a conventional, and conventionally
reliable, message-passing scheme. In doing so, they destroyed all
the response-time and low-latency virtues they'd chosen RDMA
specifically to get, but hey, all things have their price.

 


There's a saying
about the folly of putting lipstick on a pig.

 


Well, one must adapt
or die, mustn't one? So when your Curmudgeon was told that his
group was to develop a set of laboratory simulators in which this
weapon system would be tested, he gave the application layers to
his subordinates and took the worst of the responsibilities --
developing the FibreChannel RDMA interfaces -- onto his own
shoulders. That's what Alpha Geeks do. It's a point of pride.
Besides, it keeps us off the Net at night.

 


But there was more in
store for your Curmudgeon than just a few days' work wrapping
unnecessary protocols around a badly chosen interface technique. My
word, was there ever more!

 


FibreChannel was
originally intended as a support for clustered file servers and
Storage Area Networks, the better to allow them to share one
another's disk storage. The usual implementation simulates a Small
Computer Systems Interface (SCSI) multi-master bus, and is packaged
with an extensive, expensive Storage Area Network management
system. FibreChannel implementations for general-purpose,
off-the-shelf systems are quite rare. Implementations for Windows
that support RDMA are even rarer: at this time, there are only two
commercially available, and one of them flatly doesn't work.

 


Well, that did seem
to eliminate your Curmudgeon's buying decisions. But it's one thing
to know that one must use a particular vendor's product, and quite
another to actually use it. More, the vendor of that
one-and-only-working-RDMA-implementation has a case of corporate
paranoia that boggles the mind; they require non-disclosure
agreements before they'll even admit that they sell FibreChannel
technology. So it was apparent from the first that your Curmudgeon
would be "working without a net." What wasn't apparent was how far
it was to the ground.

 


It
took your Curmudgeon seven weeks to
puzzle out the application interface to the only adequate RDMA
FibreChannel driver:

 


-- The manual
that comes with the driver is more than four years out of date, and
is demonstrably wrong on many specific points.

-- The driver
offers several points from which one may seemingly change its
operational parameters, but fully half of them don't have any
effect -- and the documentation says nothing about this.

-- Though a
test program written in C is provided, it's horribly bad, written
in "spaghetti code" style, in which all the variables and data
structures are global, and thus pass retained values all over the
program. Moreover, it's not documented nor commented; the reader is
expected to understand the code without any extrinsic
assistance.

-- The test
program quietly omits to address the very scenario your Curmudgeon
had to implement: RDMA protocol over a switched network.

-- The sole
support engineer for the driver and test program is a very nice
young man, a brand new graduate in engineering whose Indian accent
is thick enough to stop up the Grand Canyon. No other support is
available; the original driver programmer is long gone.

 


But
your Curmudgeon was assured that
The Other Company was using this very product, and had gotten it to
work more than adequately well. Of course, The Other Company's code
was proprietary, and therefore unavailable to your Curmudgeon. So
it became a point of pride, to say nothing of the
neck-on-the-chopping block effect, for your Curmudgeon to break the
monster's back and produce a working system by the sheer power of
intellect and the force of his indomitable will:

 


-- He wrote
multiple test programs for each and every driver
operation.

-- He rewrote
the vendor's own test program.

-- Several
times, in fact.

-- He lived on
the phone for hours at a time, torturing all the information he
could get out of that poor Indian support guy, who probably never
guessed at your Curmudgeon's severe problems with tinnitus and
general hearing loss.

-- He pleaded
with The Other Company for source code that would illustrate the
very simple operations he couldn't get to work...in
vain.

-- He prayed.
Perhaps that was what made the difference. One simply cannot
know.

 


Well, today your
Curmudgeon finally broke through, not merely in his mastery of the
RDMA FibreChannel driver, but also in implementing the reliability
protocols The Other Company wrapped around its bad design decision.
He ought to feel a massive sense of accomplishment and relief...but
he doesn't, because a rational design decision -- to use Gigabit
Ethernet over fiber optics, for example -- would have made all his
travails unnecessary. So would a properly implemented and
documented driver and test program.

 


Why did The Other
Company elect to bathe in this technological backwater? Why, having
made that choice, did it choose to clutch the details of its
solution to its chest? And why, once he'd grasped the full and
pervasive horror of the thing, didn't your Curmudgeon do the
sensible thing and circulate his resume?

 


Some
mysteries are beyond the penetration of even the Alpha Geek. Well,
let it pass. But your Curmudgeon has been told, just today, that
the vendor is about to release a new version of the driver and test program, which:

 


-- Will be
fully and properly documented;

-- Will contain
a heavily revised, properly structured, documented and commented
test program;

-- Will address
all the cases omitted by the previous test program, with particular
emphasis on the ones your Curmudgeon was interested in.

 


Oh, and the young
support engineer, who's also doing the re-release, gently asked
whether your Curmudgeon would be kind enough to send his own
special interface routines, test programs and personal
documentation along...just to assist him with his coverage
analysis, of course.

 


How could even a
case-hardened Curmudgeon refuse so polite and humble a request?

 


==<O>==

 



Part Two:

Supervision

 


1. What You Need to Know

 


Many new engineering
supervisors feel acutely under-educated for their new
responsibilities. Some go crazy at their local Borders or Barnes
& Noble, sweeping up books on management with impressive titles
and august-looking portrait photos on their dust jackets. Others
immerse themselves in the company's Policies & Procedures
manual. A few inhale ISO-9000 and the Capability Maturity Model.
Some -- a group not necessarily disjoint from those already
mentioned -- go quietly insane.

 


Some
of this is sometimes constructive, but seldom in a fashion
immediately obvious to the sufferer. Mostly it's just frenzy:
highly agitated motions performed for lack of a better approach.
But it does underscore the anxiety that often accompanies the
acquisition of managerial authority: What am I supposed to do now?

 


Your Curmudgeon's no
Superman. He went through it in his turn.

 


Ironically, the job is almost always simpler than it looks.
Indeed, as time has passed, the exercise of supervisory authority
has become simpler and simpler. NOTE: Not easier; just more straightforward, more comprehensible
from simple principles we learn early in life.

 


Engineering
management might be unusual in this regard; as it's the only sort
your Curmudgeon has ever done, he wouldn't know. But he is firmly
convinced that the requirements for the position are clear and
uncluttered:

 


-- Be honest
and direct at all times.

-- Know your
subordinates and accept them for what they are.

-- Know your
company's needs as they pertain to your area of
authority.

 


***

 


"You say you want to paint a perfect painting? Just make
yourself perfect and then paint naturally. That's the way all the
experts do it." -- Robert M. Pirsig, Zen And The Art Of Motorcycle
Maintenance

 


Clearly, #1 is a good
thing under all circumstances. That doesn't keep it from being
underappreciated as a managerial virtue. Far too many managers
think being liked is more important than being plain, open, and
trustworthy. It's not so; it's never been so; it will never be so.
Management is about trying to bring a tolerable degree of order out
of the natural chaos into which we're born. Order depends totally
upon the predictability of objective events. Being liked, or
getting a warm verbal response to your importunings, has little
objective value; its semantic content is often null, nor is
enduring personal warmth guaranteed from one who has a covert
agenda. Being reliable in word and deed, and even more so in
values, is critical.

 


That's not to say one
should strive to be a cold and friendless bastard, of course.
Virtue must come first: never to lie or shade the truth; never to
withhold justly earned praise; never to steal the credit for
another's accomplishments; never to be cruel when kindness is
possible. Once we have made ourselves into persons worthy of trust,
all the lesser assets or personality will come more easily
anyway.

 


***

 


"If builders built
buildings the way programmers write programs, the first woodpecker
to come along would destroy civilization." -- W. Gilb

 


In
the usual case, a new supervisor doesn't get to pick his
subordinates; they're handed to him "as is," with all their faults,
oddities, and vagaries. In consequence, the manager can sometimes
-- often -- feel that he's been
put in charge of a class populated exclusively by the unmanageable
and the useless. The frustration from this is not entirely
unjustified.

 


What the new manager
must remember is that no one, whatever his trade, ever has a set of
tools that's both complete and exactly suited to what he has to do.
The mechanic shims sloppy fastener junctions with bits of aluminum
snipped from empty beer cans. The plumber removes flecks of old
gasket from unions with the tip of a screwdriver. The guitarist
sometimes must play with worn-out strings, and at other times must
play with brand-new strings that haven't yet finished stretching
out. The manager must somehow contrive to maintain order and get
workable results with a crew that he suspects was recruited on
Devil's Island.

 


Sometimes the manager
must place a responsibility that requires innovative thinking with
a worker who hasn't had a new idea since he was toilet trained.
Sometimes he must ask for meticulous testing and attention to
detail from a worker whose checkbook hasn't been balanced since he
left high school. Sometimes he must coax a User's Manual out of a
worker for whom English is an unknown tongue. Such situations can
sometimes be unavoidable. Sometimes they work out surprisingly
well; most learning is learning-by-doing, after all. But they'll
happen far more often, and eventuate far less pleasantly, to the
manager who doesn't know what his subordinates are good and bad at,
who hasn't bothered to acquaint himself with their likes and
dislikes, and who doesn't offer them opportunities to broaden and
deepen their skills.

 


We were all once
young and headstrong; God willing, we will all someday be ossified
and useless. It's an important perspective to maintain.

 


***

 


The customer isn't
always right, but he does get an unnatural amount of slack. -- from
a lapel button

 


The
manager who would admit to not knowing what he's being counted on
for -- Gahh! What a sloppy phrase! But there's no more elegant way
to put it -- is a very rare bird. Yet it's been your Curmudgeon's
experience that on any given project, to understand
half the genuine needs of one's customer
community at the outset is about the most one can reasonably
expect.

 


The
reason is simple and inexorable: customers are unpredictable. That applies to intra-company customers
quite as much as to customers from outside, who arrive with cash in
hand. In the technology world, the customer often arrives not
knowing the first thing about the powers or limitations of the
technology he hopes to exploit. Sometimes he has a sense for the
possibilities, but no grip on what he wants would cost, or how long
it would take to build. Sometimes his tastes and demands change as
he becomes acquainted with what your team can do. And most
tragically, sometimes he's unable to communicate his needs to you
in a comprehensible fashion, whether because he's too close to them
to see them clearly, he's not articulate enough to bridge the gulf
between his world and yours, or he himself doesn't understand his
needs.

 


Educating himself in
the customer's milieu is a manager's duty. If the manager can't
speak the customer's language, how on Earth can he hope to
translate the customer's desires into tasks for his development
team? How can he explain to the customer why what he's requested is
impossible or prohibitively costly? If the manager can't grasp at
least the outline of the customer's problem space -- the area of
his enterprise where he hopes your technology will benefit him --
how can he assess the probability of success? How can he cope with
inevitable changes in requirements? How can he determine project
completion or design measures of cost and achievement?

 


It's not rocket
science, yet the underlying reality -- that a manager cannot
content himself with mere mastery of his technology, but must
become a knowledgeable and flexible customer liaison as well -- is
one a great many new managers seem determined to deny.

 


***

 


Gnothi seauton, the Greek sages have said: Know thyself. It's useful advice to everyone. The manager must
supplement self-knowledge with an equal amount of
other-knowledge. He must do so willingly and
cheerfully. To balk at this need is to declare oneself unfit for
supervisory responsibilities. To embrace it opens doors that no
amount of raw ambition, uncoupled to a properly humble willingness
to learn, could ever crack.

 


==<O>==

 


2. Young Guns and Canal Horses

 


God grant me the
serenity to accept the things I cannot change, courage to change
the things I can, and wisdom always to hide the bodies of those
who've pissed me off. -- Reinhold Niebuhr's "Serenity Prayer,"
Curmudgeon's Commemorative Edition.

 


This one is for all
the front-line managers in the world who've screamed in frustration
at their inability to get a subordinate to follow clear, simple,
obvious guidelines and standards. That's approximately all of
them.

 


In
his twenty-plus years in a supervisory position, your Curmudgeon
has experienced every form and degree of noncompliance, from sweet
passivity to truculence hinting at violence. Any front-line manager
who has his responsibilities for more than an eyeblink will
experience them too. None of them are pretty. All of them are
hair-loss inducers. But they have one other thing in common on
which we seldom reflect: they're unnecessary.

 


Not "unnecessary"
meaning "there's a way to prevent them"; "unnecessary" meaning "you
needn't flail yourself over them." Indeed, they might even yield
value.

 


Many of the
innovations in engineering practice these past two decades were
aimed at compelling stubborn engineers to give up their suboptimal
practices and move to the state of the art. In the world of
software, this is the case with:

 


-- Requirements,
design, and code reviews;

-- Software
development process standards;

-- Software
metrics;

-- Bug
taxonomies;

-- Written test plans
and automated test tools;

-- Post-mortem
"lessons learned" sessions;

-- Semi-annual
performance reviews.

 


All of the above are
expensive in both time and engineering morale. None of them would
have received much respect had managers not been mortally tired of
poor estimates, blown schedules, buggy products, irate customers,
and maintenance nightmares. All of those things are the
consequences of bad engineering practices.

 


But bad practices
provide the lessons from which we learn good ones -- if the teacher
is adept and the student can be rendered attentive. The challenge
is matching the didactic approach to the student in question.

 


***

 


Just as, in the Old
West, every fledgling gunfighter wanted to think of himself as the
next Wild Bill Hickok, in our time every new software engineer
wants to think of himself as the reincarnation of Alan Turing. This
is a law of human nature.

 


The young gun is
eager to achieve status among his colleagues. He wants to show off
his skills. Typically, that leads him into what your Curmudgeon
calls "intermediate programming":

 


-- The beginning
programmer designs and codes very simply. He has to; his knowledge
is meager, and his toolbox is lightly populated. So he does what he
can with simple techniques. In consequence, his programs tend to be
easy to read and easy to debug.

--
The intermediate programmer is convinced that he's a master, and
wants to convince others as well. Worse, he knows enough to be
dangerous. So he uses all the tricks in his bag on every problem he
confronts. Trouble is, most engineering "tricks" are played on
oneself. In consequence, his programs are hard to read and
debug even for
him, and next to
impossible for anyone else.

-- The senior
programmer has learned the virtues of simplicity. He's not looking
to impress anyone; he knows he's good and is content with that. So
he programs as simply as possible, given the requirements of his
program and its problem space. His code looks an awful lot like
that of the beginning programmer, except for the greater frequency
and explicitness of its comments.

 


(A concomitant of
"intermediate programming" is a surly reluctance to allow anyone to
criticize one's code or suggest alternative approaches. This
manifests itself quite frequently in design and code reviews, which
is one reason those practices are so popular.)

 


What
the young gun needs is hard to provide except through the route of
experience. He's capable of learning, but his ego and his need for
stature impose a constraint upon the setting: he has little
patience with those who'd criticize his work, but
he'll learn from the
mistakes of others.

 


Now,
no manager...no nice one, at
any rate...would use one of his subordinates as a whipping boy just
to provide his young guns with lessons in engineering. There's only
one morally allowable candidate for that post.

 


That's right:
you.

 


If your humility is
up to the task, and if you keep a goodly supply of your own
blunders available to use as demonstrators, you can nudge the young
gun into a sound and productive channel. It seems to work more
often than not, though admittedly there will always be hard cases
who refuse to learn despite all inducements. Your Curmudgeon knows
of no other technique that has any chance at all, apart from
waiting fifteen or twenty weary, bug-filled years.

 


***

 


Way back when, boats
and barges used to be towed through canals by teams of horses
harnessed to the purpose. Those horses would trudge back and forth
over the same route, many times each day. They knew nothing else.
Indeed, if unharnessed and allowed to roam, they'd just keep
walking back and forth in the grooves they'd worn into the banks of
the canal.

 


A lot of older
engineers are like that. New techniques, improved algorithms, and
advances in the state of the art are opaque to them. What they
learned twenty or thirty years ago is all they know, and all they
trust. Persuading them out of those grooves is a job for Superman
-- and when your Curmudgeon last checked, that worthy was fully
booked.

 


The
canal horse is easily known by his immediate resistance to any idea
that's new to him. No matter what you propose, he'll have an
infinity of reasons why he can't, shouldn't, or mustn't do it. It
won't matter how old the technique is. Message queues? Opaque data
sections? Communication via sockets? He'll find a way to
characterize all of these, and anything else he's never done
before, as a canker on the body politic. In the most extreme cases,
if you lose patience with him and command him to make use of an unfamiliar technique or tool, he'll
contrive to make it into the worst disaster since the Little Big
Horn.

 


This isn't a
condemnation of all older engineers. It isn't even a condemnation
of the absolutely unteachable ones. It's a recognition that as they
age, some persons lose their capacity to learn. In the usual case,
there isn't much that can be done about it. In the engineering
world this can have unfortunate effects, but no doubt the same is
true in any field.

 


Your
powers as a front-line manager are usually limited. You usually
don't have hiring and firing authority. You can't compel a stubborn
subordinate to go on retreat at some North Korean re-education spa.
You can't even make the case to your superiors that ineducable
Smith ought not to be considered a production asset of value
comparable to flexible and eager-to-learn Jones, for it is an
article of faith among persons removed from direct contact with
actual work and the people who do it that every engineer is in every way equivalent
to every other engineer. This, too, is a symptom of ineducability, but
redressing it is beyond the scope of this tirade.

 


All you can do is
cope.

 


Of course, that's
easier for some than for others. Worse, it's considered a "special
pleading" to beg forgiveness for a product crash or a blown
schedule on the grounds that, well, that's what happens when you
tax Smith beyond his competence. So if you have a full stable of
canal horses, and your own management is unsympathetic to your
travails, your only salvation might lie in changing jobs. Short of
that, you do what you can.

 


In doing what you
can, there are limitations still to be considered. For instance,
once you've resolved nevermore to assign Smith to a job that
requires more expertise than he possesses, you must keep that
decision entirely to yourself. You must never show any resentment
of the hobble Smith's limitations impose upon you. You must never
allow Smith to be derided by his coworkers for his rigidities.
You'll have limitations and rigidities of your own in due course,
and they'll pinch fearsomely. Trust your Curmudgeon on that.

 


"There, but for the
grace of God, go I." Practice saying that a few times per day.

 


***

 


One
of the most memorable bits of the Star Wars movies was the scene where, having just "repaired" the
Millennium Falcon
while enemies close from
all sides, upon watching it fail yet again, Han Solo exclaims,
"It's not fair!"

 


Well, sometimes it's
not. But fairness is a human conception. The universe is
indifferent to it. So are most upper managements.

 


==<O>==

 


3. The Well-Tempered Enforcer

 


Most Americans want
to be well-liked. That includes those who have supervisory
responsibilities. But now and again, the efficient discharge of
one's responsibilities will clash with that desire. It can be an
excruciating event.

 


There are several venues in which one must exert authority
against both the contrary wills of others and one's own desire to
be a "nice guy." Three stand above the others as sources of
avoidable suffering -- and by "avoidable," your Curmudgeon
does not
mean by requesting a
demotion or changing jobs.

 


This is the least
pleasant part of management. Apart from the reluctance most of us
have to coerce or intimidate, it carries a risk of visible failure.
No technique for getting others to do as you want is guaranteed --
and when one fails, it almost always fails where others will see
it.

 


***

 


-- The
Unfocussed Or Insubordinate Employee.

 


Our old friend Smith,
a front-line manager with a heavy set of responsibilities, is
dithering over what to do about his subordinate Jones. To put it
gently, Jones hasn't been pulling his weight. He spends too much of
his work day at non-work activities. Everyone does this to some
extent, but Jones's output-to-face-time ratio dropped below the
acceptable minimum some time ago. When he does attend to his work,
his performance is substandard. The situation is dragging down the
group's overall productivity and morale.

 


What is Smith to
do?

 


The typical
front-line manager doesn't have a lot of tools with which to
address such a situation. In most circumstances, firing Jones, even
if Smith is allowed to do it, would cause near-term dislocations he
would find unacceptable. If Smith's group is appropriately burdened
for its nominal manpower, he can't afford to "sinecure" Jones
either. The effect on group morale would be disastrous. So he has
to be clever.

 


Sometimes the problem
is curable by a reassignment of responsibilities. Jones might be
frittering away his workdays because his responsibilities don't
interest him sufficiently to hold his attention; perhaps a swap of
assignments with another group member would perk him up. However,
this tactic has an associated risk: Jones might learn to feign
disinterest in an assignment as a tactic of his own for
manipulating Smith. Anyway, every group accumulates some scutwork,
and the manager can't always take it on himself.

 


Two other approaches
are available that combine incentives and penalties in a fine
balance:

 


-- Smith can attach
himself to Jones, to whatever degree is practical, and literally
compel him to concentrate on his assigned workload. This doesn't
mean that Smith should stand over Jones with his arms crossed,
watching the unhappy fellow unhappily perform his unhappy task.
Rather, Smith can use the "let's tackle this together" gambit,
inserting himself into the responsibility and pulling Jones along
in his wake, until Jones seems ready to "solo" again.

-- Smith can dangle
-- subtly, of course -- an attractive prospect before Jones's eyes,
but conditional on his meeting his existing performance goals, or
goals somewhat more demanding. This must be done subtly and
indirectly. A baldly put "if you come through for me now, I'll do
this nice thing for you" would encourage the others in the group to
play Jones's game.

 


The common factor
between these two approaches is that each one gives Jones a reason
to want to do what Smith wants him to do. In the first case, the
incentive is the return of Jones's autonomy and privacy; in the
second, it's an attractive possibility that can only be won by
performance. Neither tactic is guaranteed to work, but all blunter
approaches, and all approaches based on naked assertion of
authority, carry much higher risks.

 


***

 


-- Interference From Outside Sources.

 


The desire to be
liked leads many a white-collar worker to be far too obliging. It's
sad but incontrovertibly true that our enemies could never burden
us as severely as our friends. Therefore, Smith must be
particularly careful about casual requests for assistance and
favors -- and an absolute wall against his opposite numbers'
attempts to divert his subordinates from their assigned duties.

 


In a healthy
organization, Smith is in authority because he has responsibility.
The two must be equal: Smith must not be given control of persons
or projects for which he will not be held responsible, nor may he
be held responsible for persons or projects over which he's allowed
no control. But the corollary is that no one else may seize
authority over Smith's people or projects, whether overtly or by
stealth, while he retains the responsibility for them.

 


The
usual line of attack involves Davis, a manager of Smith's level,
approaching Smith's subordinate Jones with an "offhand" request:
"If it's not too much trouble..." If Jones doesn't know better and
agrees to accommodate Davis, he's colluded with Davis in depriving
Smith of one of the resources upon which Smith must rely to fulfill
his group's official responsibilities. Worse, Jones has painted a bull's-eye on his
back: he's guaranteed that Davis, and any other manager who notices
what Davis has done, will return with additional
requests.

 


Why not? By
accommodating Davis, Jones has declared himself to be a "free
resource," available to all without cost or penalty...except to
Smith, and who cares about him?

 


There are few tendencies in an office environment that are
more pernicious. Smith must be proactive in this regard; he must
act to prevent it before temptation arises in his colleagues'
hearts. The best way to do so is to exhort Jones and his other
subordinates to respond to any request from outside the group with: "Have you asked Smith
about this?"

 


To inculcate that
habit in his subordinates, Smith must get them to see it as in
their personal interest. He must explain it to them as their
defense against exploitation and over-tasking, which it honestly
is. A few examples of how such informal accommodations can distort
the burdening picture to everyone's detriment will suffice.

 


Of course, a
subordinate who "has it in" for Smith, and who sees a prospect of
undermining Smith with such "generosity," won't be listening, but
he's a separate and much worse sort of problem.

 


***

 


-- Abuse From
Above.

 


What should Smith do
in the face of unreasonable or unethical demands, or attempts to
jump the chain of command, that are initiated from above his
level?

 


This
is the most painful and most frightening of all corporate
scenarios. It's more common by far than most people would believe.
It's largely a consequence of middle management, but half of all white-collar Americans work in environments
heavy with middle management, so one must be prepared.

 


Many front-line a
manager feels powerless under such circumstances. After all, abuser
Black is Smith's "superior" on the table of organization. His
behavior is not for Smith to condone or condemn. He can threaten
unpleasantnesses of many kinds. But whether or not he's aware of
it, by virtue of Smith's greater proximity to where the work is
actually being done, and his direct authority over it, he can exert
a form of leverage that outweighs anything Black could muster.

 


To fight abuse from
above and win, Smith must assure himself of three things:

 


-- He has the good
opinion of his subordinates.

-- If there are any
links in the management chain between him and Black, he must be
confident that he can marshal them to his side.

-- His balls must be
in good working order.

 


Captain Montaigne
had to fight the last two miles through high winds, but she was a
particularly fine pilot and her Lockheed Hercules was a
particularly fine aircraft. She touched down a little hard, but not
too badly, and followed the guide jeep to her hangar. A man in
civilian clothes was waiting there, along with some officers. As
soon as she'd shut down, she walked out to meet them. She made them
wait while she headed for the rest room, smiling through her
fatigue that there wasn't a man in America who'd deny a lady a trip
to the john....

 


They were waiting
for her right outside the door.

 


"Captain, I want to
know what you did tonight," the civilian asked -- but he wasn't a
civilian, she realized after a moment, though the prick certainly
didn't deserve to be anything else....

 


"I just flew a very
long mission, sir. My crew and I are beat to hell."

 


"I want to talk to
all of you about what you did."

 


"Sir, that is my crew. If
there's any talking to be done, you'll talk to me!"

 


[From Tom Clancy's Clear And Present Danger]

 


Francie Montaigne,
one of the Supporting Cast heroes of Clancy's novel, knew herself
to be in the right, knew her inquisitor, National Security Advisor
James Cutter, to be very much in the wrong, and knew that both her
crewmen and her Air Force chain of command would back her to the
hilt. If our friend Smith has the same confidence, he can withstand
any storm.

 


There are niceties to be observed, of course; corporate
America is not the Air Force. The appropriate tack to take is
usually "I'd love to oblige you, but..." The appropriate setting is
in camera but in company: all the intervening links in the chain of
command should be present. (They'll want to be present.) Ideally, Smith's whole group should be present
as well, though this is sometimes harder to manage.

 


This
doesn't seem like an exertion of authority, but nevertheless it is:
Smith's authority over and responsibility to the company for the
assets he's been trusted to manage. Those things include the company's reputation
and general well-being. Its well-being would suffer if Black were to scramble its
authority pyramid; its reputation, and the loyalty of the people it
most needs to keep, would suffer if Black were visibly to breach
business ethics.

 


No matter how deft
one's touch and firm one's stance, defying a superior will always
carry a risk. But the alternatives are all worse -- and they leave
oneself unable to look in the mirror the morning after.

 


***

 


If you're a manager,
you were put in your position for a reason: to manage. That is,
you're expected to wield authority and answer to specific
responsibilities. The unpleasant, scary parts are just as important
as the pleasant, value-affirming and confidence-building parts.
Maybe more so. Which is why you have to be equipped to face them
squarely and do them right.

 


==<O>==

 


4. The JBM Model

 


So! You say
you've been given managerial responsibilities and you don't know
what to do with them? Suddenly you have a gaggle of underlings and
you don't have the faintest idea what you should tell them, how you
should interact with them, or what you owe management above your
head? And management above your head thinks you have nothing better
to do than attend meetings and write reports? Is that your problem,
Bunkie?

 


Have no fear; relief
is here. There's a new managerial model in town...or perhaps a very
old one. It has every conceivable virtue and almost no drawbacks.
It promotes efficiency, employee morale, and high-quality
production, while imposing little to no overhead and reducing the
manager's supervisory burden to the plausible minimum And if you
order today, you get a free set of Ginsu knives as a bonus.

 


Seriously. Except for
that last part, anyway.

 


There have been
innumerable books of business advice, mostly aimed at persons in
managerial positions. They tend to contradict one another, but all
issue their preachments "from a great height"; i.e., in a tone of
absolute, unbreachable assurance. And virtually all of them are
wrong about everything.

 


(Trust a Curmudgeon
to be so arrogant about others' arrogance, eh?)

 


Your
Curmudgeon can be wrong, and frequently has been. (Just ask
his wife.) But if his
experience is any criterion, he's stumbled into the core principle
behind success in management -- success, that is, defined as the
maintenance of a happy, productive, untroubled group. It lies in
the regular recital of a single word:

 


DON'T!

 


That's right. Don't.
Whatever intervention you were contemplating, whatever little
adjustment to the group's practices you had in mind, whatever
clever report you were thinking of writing or critically important
meeting you were about to schedule: The odds are overwhelmingly
against it being a good thing to do.

 


Most managerial
activity is performed primarily to puff up the perceived importance
of the manager. (Secondarily, he does them to swell his ego.) There
are obvious incentives toward this. The management structure in the
typical company is a competitive ecology: what one gets, others
will be denied. This is especially so with regard to promotions,
raises, and high-visibility assignments. He who wants these things
is likely to feel that he has to "act like a manager" as much as he
can -- and where others can see him, at that.

 


But most "acting like
a manager" is at the expense of one's subordinates. It reduces
their autonomy, or unsettles their individual arrangements, or in
some other way sacrifices their interests and their images for the
manager's benefit. He who rationalizes these things as inevitable
in a "dog-eat-dog world" is setting his interests above those of
two other groups: the one he manages, and the company as a
whole.

 


Obviously, your subordinates have interests of their own. They
too want to be seen as valuable and accomplished, worthy of raises,
promotions, and whatnot. It's a settled fact of corporate life that
organizations that give their working people the greatest possible
autonomy are those in which working people produce and flourish
best. When you interfere with them, whether it be in individualized
and specific matters or by emitting "standards" or "policies" to
which they must conform, you set them back. Since their volume and
quality of production is what makes the company's fortunes -- you
didn't really think
you could market that source-lines-of-code metrics spreadsheet, did
you? -- you're setting back your company's fortunes as
well.

 


We like to think
we're key players. Stars, even. The guys the fans come to see and
applaud. We're not. We're blocking backs, if not water boys. We
might be necessary, but the work of the company isn't about us.
It's about the folks we supervise.

 


Anything that impedes
the work of the real stars is to be avoided. This has actually
penetrated a little way into the current corporate consensus.
Sometimes it's called "lean" organization. The guiding principle is
that things or activities that don't generate revenue are to be
recognized for what they are: overhead to be minimized, or outright
waste to be eliminated. This vision is mostly sound, though if
interpreted shallowly it creates an unfortunate pressure to
minimize on certain kinds of capital infrastructure, which really
does contribute to productivity and quality in both obvious and
unobvious ways.

 


Despite the growing
popularity of "lean" thinking, managers continue to meddle
destructively in the real work being done beneath them, to
everyone's ultimate detriment. It's not quite a learning
disability, but it bears some resemblance to one.

 


"But," rises the cry
from half a million front-line managers, "if I'm not supposed to do
anything with the people I've been assigned, what role do I play
here? Why do I matter at all?"

 


You're there for
three reasons:

 


-- To transform
priorities from above your head into assignments for your
subordinates;

-- To get them what
they need to fulfill those assignments;

-- To protect them
from outside interference.

 


The
first two of these are collaborative; they involve working
with your people, whose knowledge bases and
awareness of their own skill sets are critical to making good
assignments and acquiring whatever necessities -- capital
equipment; stable requirements; training; books and periodicals --
they don't yet have. The third is uncomfortably solitary. Indeed,
it's a lot like being Horatius at the bridge.

 


Protecting your
people can involve:

 


-- Championing them
before other managers;

-- Absorbing pressure
from above your head before it can reach them;

-- Doing what you can
to dissipate the burdens put on them by company policies and
procedures.

 


You're a manager,
right? So you're expected to know the table of organization, the
rules of managerial interaction, and the corporate rulebooks as
they apply to your area. You're expected to defend your people if
they're doing all they can and all that's expected of them. You're
expected to obstruct attempts to subvert the corporate chain of
command to their detriment. And while you might not be expected to
help your people negotiate the maze at Human Resources or help them
fill out the endless forms often required to get what they've
already earned, if you undertake that chore, they will love you
unreservedly. If you don't do these things, then apart from your
ability to order and pay for things out of petty cash, what good
are you? What value do you convey to the company's customers, or to
anyone responsible for real work? How do you justify your
salary?

 


It sounds simple, but
it isn't easy, especially given all the incentives to do the
opposite.

 


There have been many
times these past twenty years when your Curmudgeon desperately
wanted to be freed of his supervisory position. But some years ago,
when the opportunity arose -- when his own manager offered to move
him into an "all-tech" track in which his responsibilities would
include no supervisory component -- the conversation went like
this:

 


Supervisor: So
would you like me to have you transferred?

Your Curmudgeon:
Uh, maybe not.

 


Supervisor: What! Why not? I thought this was what you really wanted to
do!
 Your
Curmudgeon: In some
ways, it is, but I have a responsibility to discharge.

 


Supervisor: I
just offered to free you from
that responsibility.
 Your Curmudgeon: But not from this one: who would you put into my
slot?

 


Supervisor: (names his candidate)
 Your Curmudgeon: So you'd put that meddlesome prick in charge of the
best group in the company? Who's known from coast to coast for his
bossiness and his readiness to take credit for other people's
accomplishments? And you think I could live with that? No, I'd
rather stay where I am.

 


That exchange
generated some bad will. As the company folded not long afterward,
it came to nothing, but of course no one could possibly say how
important it would otherwise have been. But at least your
Curmudgeon was able to sleep at night.

 


That's the JBM Model of contemporary white-collar management.
It stands for Just Barely Managing. Try it where you
work.

 


==<O>==

 


5. Controlling The Interfaces

 


No one is as smart or
knowledgeable as he could be. That applies with special force to
persons with supervisory responsibilities.

 


Robert Townsend has written about a particular aspect of
managerial arrogance: the tendency to believe, entirely without
objective substantiation, that everything done by one's
subordinates requires the Great One's "laying on of hands" before
it's really, truly acceptable. Acting on this belief is one of the
surest ways to spoil a group of bright, motivated engineers.
Nothing
drains the zeal from a
motivated employee more thoroughly than the notion that he's
"guilty until proven innocent" -- that is, that the boss doesn't
trust him to do the right thing, once he's been charged with a
particular task.

 


If your Curmudgeon
could speak a single sentence into the ears of all the managers in
America this fine December morning, it would be this:

 


You ***CAN'T*** Do Your Subordinates' Jobs, Dummy!

 


Management exists to set priorities, assign tasks to workers,
and to get them what they need to do their work. We're blocking
backs and water carriers; the skill players are the guys who
don't have managerial positions.

 


Several extrinsic
aspects of corporate hierarchy cut across that bit of plain hard
sense:

 


-- In nearly
all companies, managers are perceived and treated as "above" line
workers.

-- Managers
are almost always paid more than the persons they
supervise.

-- Managers
frequently get other benefits and perquisites -- e.g., larger
offices, special noncash benefit packages, access to petty cash or
discretionary purchasing authority -- that connote
superiority.

-- Managers
are usually older than their subordinates, which connotes greater
wisdom.

-- Managers
possess greater "visibility," both to customers and to still higher
levels of management, than line workers.

-- Engineering
managers are usually highly accomplished engineers, promoted for
their technological achievements, and who find it hard for that
reason to "let go" of their former responsibilities.

 


All this induces the
manager to think of himself as a special character, a really big
deal. It can make the appropriate degree of humility hard to
maintain, particularly when he's being heaped with praise for
something he had no part in doing.

 


Which brings your
Curmudgeon to his main subject for today: control interfaces.

 


A good engineer
knows, both from theory and from experience, that a system with
many control interfaces is a system designed to be unreliable.
Multiple contending controls possess an inherent power to confuse
the thing controlled; in addition, they frequently create race
conditions, which are supremely difficult to diagnose and debug. A
well-designed system will have as few control interfaces as
possible: in the best case, only one. So a part of one's design
work must always be to arrange for the fewest and narrowest control
interfaces one can contrive.

 


Now, a powerful
system with great flexibility will often seem to beg for a broad
control interface, or for several such. It's a temptation with
which most engineers are familiar. It's not always possible to
resist it. But when one succumbs, one acquires a concomitant
responsibility for verifying the wholesomeness of all those
controls, both singly and in concert. Testing becomes even more
important, ramified, and difficult than it usually is. Far better,
when possible, to avert the necessity.

 


As with design, so
also with supervision.

 


The
higher up on the managerial tree one rises, the more frequently one
is tempted to bypass lower managers "for efficiency's sake" and
transmit one's desires directly to the line workers. This is very,
very bad. A front-line manager such as your Curmudgeon is dead
certain to be abused in this fashion many times in his career, even
if his own supervisors are gifted with the wisdom of
Solomon, because
it's too easy to forget the chaos the practice can inflict on the
company.

 


If it isn't obvious
to you why bypassing lower managers is destructive, you missed the
point of the earlier portion of the essay. A good employee needs to
know, to the maximum possible degree of specificity, what he's
responsible for and to whom he's responsible for it. When he
doesn't know, because a multiplicity of persons are making demands
of him and all of them have some claim to authority, it drains him
of zeal, if it doesn't paralyze him altogether. Your Curmudgeon
knows several talented engineers who've left their employers for
that reason alone.

 


This
is a very stiff problem, for the obvious reason: front-line
managers do not have the power to discipline their supervisors.
More, a lot of middle and upper managers resent any implication
that they're not all-knowing and all-powerful. Great care must be
taken to train one's supervisor to the harsh reality of the
hierarchical world: just as you can't do his job, he can't do yours.

 


Some middle managers
are quick enough to grasp this truth after only one disaster. But a
minimum of one ugly failure brought about by untoward meddling in
the work of a group two or more levels "below" one's own appears to
be a requirement.

 


Of course, there are
milder and more severe versions of this problem. In a company that
pays excessive attention to its Marketing department, for example,
marketing middle managers often arrogate the authority not merely
to override the decisions of their own subordinates, but to cross
departmental lines: to order about persons in "lower" positions
elsewhere in the company. This is as bad a species of behavior as
afflicts the corporate world; it must be slapped down firmly, even
at the risk of one's own job, whenever it appears.

 


Have
no illusions about this practice: sometimes you'll lose. Worst of all, you'll be blamed for some of the
catastrophes that follow. But the malady is too malignant to be
allowed to mushroom, as it surely will if not staunchly opposed.
Also, the moral obligation is absolute. First, you're trying to
protect your company; you know what results from this sort of
anarchy, even if no one else does, and as an agent with supervisory
authority you have an equal responsibility to defend the rules and
structures that make your work possible. Second, your
responsibility to your subordinates is central to your position. If
you don't protect your people from the agonies that attend not
knowing to whom they must answer, what the hell good are
you?

 


==<O>==

 


6. The Holidays

 


Managers,
particularly upper managers, are prone to making some devastating
personnel-relations mistakes at this time of year. Your Curmudgeon
has witnessed enough such gaffes to fill a large volume of business
advice all by themselves. And when he says "devastating," it's only
because he couldn't think of a stronger word.

 


Try as we might, we
cannot compel ourselves to treat the Christmas season like any
other stretch of time. There are many reasons for this: physical,
psychological, religious, cultural, and familial. A manager who
doesn't endeavor to cope with the differences both rationally and
humanely can do his company enormous damage.

 


Families come under unusual stress in December. It's not all
about the shopping, either. Because of the close association
between the Christmas holiday and family intimacy, any
family-related tensions the Smiths might feel will be amplified by
the "festive" nature of the season, to say nothing of the
convergence of non-nuclear relatives with radioactive
personalities. Families composed from parts of other families -- for instance, second-marriage
couples with children from first marriages -- will be under
particular stress, because of the pressure to accommodate divorced
and non-custodial parents, siblings that aren't really siblings,
and multiple holiday celebrations. This could hardly fail to take a
toll even on the most focused and diligent of workers.

 


The accelerating loss
of daylight and the falling temperatures reduce the body's and
mind's capacities for dealing with challenges of all sorts.
Electric lighting is no panacea; the human body and mind need
natural light to remain fully vital. This is also true of natural
warmth: the warmth conveyed radiatively by sunlight. Warmth
conveyed by convection is a second-class substitute, because of the
subliminal effects from breathing heated air. (That's also why most
people prefer to warm themselves by an open fire.) These effects
might have an organic component, or they might be entirely
psychological, but either way, they're quite real.

 


Perhaps worst, in December virtually no one feels he has time
enough for everything expected of him. The approaching
holidays compress us,
most notably at work. We're more tired more of the time. Overtime,
when necessary, becomes more difficult to provide and less
productive as well. Rationally run office environments close down
completely during Christmas week, which truncates the month of
December to about sixteen working days. Yet by and large, we
continue to treat December as if it were just one more month in our
work year.

 


And an appalling
number of managers make no allowances for any of that.

 


If you're a
front-line manager, like your Curmudgeon, your resources for coping
with the season's difficulties are likely to be very limited. For
many of us, they come down to a single, equally stressed, easily
exhausted resource: ourselves. But that doesn't excuse us from the
obligation to cope; it's in the nature of the job.

 


Your
Curmudgeon has taken a few body blows from management above his
head for his treatment of December. There's hardly an office
environment in the world where appearances don't matter at all, and
a sensible approach to December can't be made to look like business-as-usual. But your Curmudgeon's
results have been satisfactory, and his subordinates come through
the holidays considerably better than average, so he presses
on.

 


As
November winds down, review all your schedules. Were they written
as if there were the usual twenty-two workdays in December? If so,
you could be headed for trouble. The sooner you take note and start
thinking about corrective action, the better off you'll be.
Corrective action
could involve preemptive requests for schedule relief; or notice to
higher levels of management that slippages are likely; or stepping
into the breach yourself to
compensate for the shortfall of time. (That's why they pay you the
big bucks.)

 


Notify your subordinates that you expect them to treat the
holidays as
holidays. No one is
to work during Christmas week; no one is to come in "for just a few
hours" on December 24 or 26 unless the fate of the free world is
quite literally hanging in the balance.

 


Ram
that decree home with a second one: there shall be no overtime worked during
December without your express prior approval. Everyone is to go home at five PM.
Make sure management above your head knows that you've made that
your group's policy. Make sure your subordinates know that you will
personally shoulder any burdens thus created -- including the
burden of beating back higher management with a whip and a chair
should it attempt to contravene your decision.

 


Treat pressures on your subordinates, whether occupational or
personal, as your
problems too. If
they feel they can talk to you about such things, they're more
likely to cooperate with any adjustments you might have to make in
their work schedules and arrangements.

 


Throw an in-office party, on the last or next to last day
before the Christmas break. Provide some decorations, some
Christmas music, and plenty of holiday-traditional empty
calories, paid for
by you. If you
decide to invite other groups, solicit their managers for
contributions and assistance. The contemporary practice of having
all holiday revelry outside the office is incredibly myopic; the
practice, now widespread, of making employees pay for it is
unbelievably cheesy.

 


The net effect of
these things on your Curmudgeon's group's morale has been strongly
positive. By contrast, other engineering groups whose managers have
tried to treat December as just one more month indistinguishable
from October or May are heavily afflicted by low productivity,
absenteeism, a lot of griping and ill will, and the unnecessary
loss of valued employees.

 


The Christmas season,
for centuries a time of relaxation, pleasure, and renewal, can be
so once again. Yes, some work and expense are involved, but even
that, properly approached and suitably apportioned, can be joyous.
The benefits, both personal and occupational, will spread through
the entire year.

 


Just don't let anyone
sing "O Holy Night" unless you're absolutely certain he can hit the
high note.

 


==<O>==

 


7. A Battle That Never Ends

 


When your Curmudgeon
first assumed supervisory responsibilities, he figured, quite
naively, that his charter was to see to it that "the work gets
done," with the usual qualifications about schedule, budget, and
quality. It was one of his first illusions to be challenged, and
one of the hardest to surrender.

 


It's
not enough for a front-line engineering manager to see to it that
"the work gets done." In any engineering environment, there's a
force at work that will strain to corrupt his group's output, its
reputation, and his ability to apportion its resources for future
projects. That force cannot be permanently defeated, for it is the
ethic of software machismo: "The
Way Of The Real Programmer." Like the common cold, it's both
eternal and highly contagious. Unlike the common cold, it can be
crippling, sometimes even fatal. The best a manager can do is fight
it to a draw. Yet that unwinnable battle is among the most
important contests he must face.

 


-- Excessive
Cleverness.

 


It's a rare
front-line software manager whose group is entirely populated by
engineers so well-traveled that they can resist the lure of a cool
but unnecessary "trick:"

 


A Real Programmer
Knows Every Nuance Of Every Instruction, And Uses Them All In Every
Program

 


The damage isn't
always immediately apparent. Sometimes it manifests only long after
the germinating act: during integration testing, or maintenance, or
an attempt to reuse code. Therefore, "tricky" programming must be
resisted upon the instant it's detected.

 


But how? The typical
front-line manager doesn't have the time to conduct personal
reviews of all his subordinates' code. Nor would he be likely to
understand much of it, given his lesser familiarity with the
requirements and the problem domain. Intra-group design and code
reviews are more effective at rooting out bad practices, but often
come at an unacceptable cost in time and group zeal. Least costly,
and desirable for other reasons, is the practice of
cross-fertilization: a program may be the creation of a single
engineer, but he's required to cross-train at least one other
engineer in its design, for security of maintenance. However, even
this laudable practice doesn't always catch or kill "tricky"
programming; the cross-trained engineer might be just as entranced
by the trick as its originator.

 


"Tricky" programming
doesn't describe the hazard perfectly. An attractive but immature
third-party tool can be just as dangerous. Not long ago, one of
your Curmudgeon's subordinates unilaterally decided to use a new
configuration technology in an existing program. The technology was
inadequately understood, documented, and supported; with the next
release of the relevant program, a myriad minor problems arose --
all of which required Curmudgeonly intervention. Beware the
attractive but ill-executed tool as well as the excessively
intricate bit of code!

 


-- Inadequate
Commentary.

 


When an engineer
writes a line -- or a page -- of code -- he knows exactly what he
wants it to do, right? And of course, that's exactly what it does,
right? Without perceptible side effects, right? Right?

 


Well, maybe.
Sometimes it might be so. But let that same programmer come back to
his work a year later, and ask him to translate it from C++ to
standard English, and he's apt to ask for a few hours to ponder
it.

 


Real Programmers
Don't Write Comments. If It Was Hard To Write, It Should Be Hard To
Read And Harder Still To Modify.

 


On occasion, the
operation of a brief function can be made so clear that comments
would be mere icing on the cake. But such occasions are very rare.
Sadly, the tendency among software engineers is to think they're
more the rule than the exception. Successive disabusals by having
to maintain their own work doesn't seem to dent that preconception.
Among engineers given to tricky programming as described above, the
consequences can often be grave. In the worst cases, extensions and
maintenance efforts can be prolonged by an order of magnitude.

 


Here, there's some
applicability for automated tools. A program that counts lines of
code and reports on the comment fractions of modules can help to
curb the no-comment engineer. But there are countermeasures
available -- cutting and pasting of rambling, completely
uninformative function-preamble comments come to mind -- and
altogether too many engineers are proud of knowing them and pleased
to use them.

 


Sometimes an engineer
will unlearn this bad habit from his experiences maintaining code
written by others. But that's not guaranteed either, particularly
if the engineer speaks English as a second language. As with tricky
programming, there are no perfect solutions.

 


-- Unnecessary And Irrelevant Features.

 


Breathes there an engineer who, confronted with some arbitrary
set of requirements -- written, no doubt, by some domain analyst
who has no slightest idea what software can really do --
hasn't injected some feature into it that's
totally unjustified by those requirements? Sometimes, of no value
within the problem domain? On the worst occasions, a feature which
a naive end user could use to do great harm?

 


If you've spent any
time with UNIX, and have experienced the Emacs editor, you have a
perfect example ready to hand.

 


Real Programmers
Don't Read Requirements Documents. Requirements Documents Can't Be
Compiled.

 


Explaining this tendency is rather difficult, except by
recourse to the common desire to "strut." We all love praise, and
we love it the more when it's for something completely original. A
software engineer who dreams up an unnecessary feature and
incorporates it into his program has demonstrated his
innovation and his
machismo
in one stroke. Those who
stumble over his creation will, at the minimum, have to concede his
originality.

 


The consequences of
gold-plating a specification are well understood, though the
corrective measure, "requirements scrubbing," isn't yet universally
practiced. You'd think that comprehension would extend naturally to
irrelevant features, unnecessary glosses, and "Easter eggs" buried
in a program like ticking bombs. You'd be wrong.

 


The front-line
manager is even less well equipped to deal with this sort of thing
than with the trials described above, as his engineers will often
collaborate to hide it. It gives them a naughty thrill, even as
they assure one another that there couldn't possibly be any harm.
They, too, are wrong. Only a disaster or two, brought about by such
a "harmless little surprise," will serve to re-educate them.

 


Incidentally, this syndrome includes a practice that's always
innocently meant and sometimes doesn't do easily measured harm:
making unnecessary changes to user interfaces. Even a suboptimal
user interface, if left in place for long enough, will acquire the
"intellectual investment" of its user community. Maybe it ought to
have been done differently back when it was first done...but that's far from a clinching argument
that it should be altered once it's been in service for a
substantial length of time. Your Curmudgeon just recently had to
stomp on a suggestion of that sort. Given the sluggish educability
of his customer community, thank God it remained only a
suggestion.

 


Be a hard-ass about
this one.

 


-- Speaking
For The Boss.

 


The distribution of
particular authorities to Smith and not to Jones isn't based on the
notion that Smith will always get it all right. It's founded on two
even more fundamental premises:

 


-- Since no
one can do it all, authority and its concomitant responsibility
must be partitioned and localized somehow;

-- Over time,
the best persons for particular jobs will find them, or be found by
and for them, but we can't sit completely still while that takes
place.

 


As a
result, quite a number of engineers feel free to deride the
decisions of their supervisors. "Everyone knows how to do the
boss's job except the boss," as the old saying goes. Every head
nods whenever your Curmudgeon trots that one out, but a frightening
percentage of such responses are quite insincere. You may take it
as graven in stone that your subordinates do think they could do your job better than you're doing
it. You won't be wrong often enough to matter; engineers are just
that way. It's their machismo at
work.

 


A Real Programmer
Doesn't Have A Boss; A Boss Has a Real Programmer...If He's
Lucky.

 


Actually, it's okay
for them to think that. Sometimes, they'll be right when you're
wrong, and you certainly wouldn't want them to think you're not
open to suggestions. What's not okay is for them to speak for you
to persons outside the group.

 


The most dangerous
contravention of a manager's authority is when a subordinate
commits himself, or other resources for which the manager is held
responsible, to external persons or groups. Not only does that
undermine the manager's ability to meet the obligations that have
legitimately descended upon him; it also makes his unwise
subordinate a target for repeated entreaties of this kind. Everyone
loves a "freebie," and word gets around.

 


Once
it's been done, the manager has little or no recourse. If he tries
to rescind the unauthorized commitment, he risks creating bad will,
most especially in his errant subordinate. If he allows it to pass,
it will draw further attempts for exploitation. Rebuffing those
subsequent sallies will often be punished by the tarnishing of his
reputation: "Well, you did it for them. What's wrong with us?" In the
worst cases, higher levels of management will involve themselves,
to everyone's detriment.

 


Unfortunately,
proactively warning his group about this hazard can make a manager
sound jealous of his position. The lessons he can drive home are
the ones that arrive as he tries to cope with transgressions. The
summary execution of other front-line managers who attempt to
seduce one's subordinates into such sins, though not yet sanctioned
by statute in all fifty states, can have a most clarifying effect
on the gravity of the issues involved.

 


==<O>==

 


8. The War On Cleverness: More on "The Way of
the Real Programmer"

 


Real Programmers use GOTOs without
embarrassment.

Real Programmers write five-page loops
without getting confused.

Real Programmers will write self-modifying
code: to save five microseconds in the middle of a loop, on a dare
from another Real Programmer, or just for the hell of it.

Real Programmers don't comment or document:
If it was hard to write, it should be hard to read, and harder
still to modify.

Real Programmers have the
whole of their system's bootstrap loader memorized --
in hexadecimal.

Real Programmers disdain intelligent text
editors and source code debuggers.

Real Programmers glory in the binary
patch.

Real Programmers can write
FORTRAN -- in any language.

Real Programmers don't write in high-level
languages; they work right down on the bare metal.

Real Programmers know every nuance of every
instruction, and use them all in every Real Program.

 


The above is, of
course, meant facetiously. But it wasn't always that way. Time was,
those dictates were taken quite seriously. To "make your bones" in
the software world, you were practically required to demonstrate
compliance with the lot of them.

 


Most
ominously, some of them are attempting a comeback as we speak. Due
to the proliferation of very small, resource-poor computing
devices, some of the special skills of the early days of the
programming trade are regaining some luster. Intense competition
among technology vendors encourages acts of reckless bravery that
would refute a chicken's worth of white feathers. Indeed, there's a
reaction swelling against two of the past thirty years' most
hopeful advances in software development: object-oriented
programming and the desirability of component reuse. These things
are being slandered as the progenitors of fatware: large, slow programs that run lazily even on high-end
systems. There's some truth in the charge, too.

 


Another baneful
influence is the severance of the current generation of software
artisans from the history of their field. He who is ignorant of the
development of his technological milieu will almost certainly be
ignorant of the reasons for its current practices and conventions.
He will dismiss them for light reasons, and treat them with far
less respect than they deserve. In that regard, computer
programming has much in common with popular attitudes toward
politics.

 


Finally, there's the machismo factor. In any environment dominated by young men, there will
be a pronounced competitive atmosphere. (Yes, even if there are
absolutely no women around. Testosterone is like that.) Even today,
software is a 90% male occupation. The lads will naturally seek
ways in which to measure themselves against one another, and the
Way of the Real Programmer offers several unholy standards by which
to do so.

 


That isn't entirely
bad. It can be a spur to improvement, as all competition can. But
it gives rise to the possibility of bad engineering done to score
points in an essentially meaningless game. Measuring contests of
this sort are hardly the most healthful venue for the sharpening of
one's engineering skills.

 


Suppressing "clever,"
Real Programmer-style practices is a high duty of the front-line
manager. It's the reason code reviews were invented, though your
Curmudgeon must admit that they've been less constructive than was
hoped.

 


The typical
front-line manager must fight this battle unendingly, from the day
of his elevation to supervisor status to the day of his retirement.
However, your Curmudgeon must admit that the pressures upon him and
the weakness of the tools at his disposal can make this a very hard
job:

 


-- He's up
against a crowd that's likely to regard him as a superannuated
fuddy-duddy.

-- His own
supervisor is usually more budget and schedule conscious than
final-quality conscious, especially if the flaws in his group's
work are concealed from the naked eye.

-- He always
has other priorities to address, most of which are less dreary of
aspect, and there's always a plausible argument for their
primacy.

-- Who ever
said a front-line manager was immune to the lure of Real
Programmer-style hackery? He's probably got some "war stories"
about his own escapades in that regard.

-- Code
reviews really aren't effective enough -- the software engineer who
can't rationalize why he "just had to do it that way" hasn't been
born -- but no better method has yet been found.

 


There's one arrow in the manager's quiver that sometimes
strikes home: permanently assigning each engineer to the maintenance and
extension of his own programs.

 


This is a desirable
arrangement for other reasons, of course. Who is more knowledgeable
about program X than Smith, who wrote it? Atop that, it can help to
highlight Smith's achievements, such as they are. Finally, it
compels others to acknowledge Smith's authority and responsibility
for that program, which discourages others from sticking their
grimy thumbs into the thing. Nor is there much risk of
overburdening Smith by this practice: "shrink-wrapped" software
excluded, most programs have a useful life of less than three
years, after which there's no further call to maintain or extend
them.

 


(There are
exceptions. One program your Curmudgeon wrote fifteen years ago is
still in use today; its user community has stuck doggedly to an
antiquated development technology for which that program was and is
a useful adjunct. But such exceptions are rare.)

 


Smith, unless he's
very young, can be made to understand that what's pellucid to him
today will be opaque to him six months from today, and all the
logic behind it lost. Of course, given his exaggerated opinion of
his own abilities -- all young software engineers think they're the
Second Coming of Alan Turing -- that might not be enough to keep
him always on the straight and narrow. But the manager must use the
weapons he has.

 


Here's where the manager's own collection of sins and follies
can be put to good use. Most of us -- i.e., those who aren't
Business Administration types put into our positions by higher-ups
who believe that "a well trained manager can manage anything, even
if he doesn't know how to do it himself" -- can tell stories of the
griefs our own clevernesses have cost us and our employers. Your
Curmudgeon has a story about a fast Fourier transform too big for
the IBM 1800 intended to run it, and another about a self-modifying
routine that found its way into the operating system of a PDP-10,
that he's used in this way for more than twenty years. He doesn't
mind being laughed at for his youthful hubris, if it will lead his group away from the edge of the
Pit. Better that they laugh at him than bring him to tears, after
all.

 


Of course, they do
bring him to tears now and then, anyway. Usually by drinking up all
the coffee and leaving him to discover the empty pot. But that's
best left to a separate screed.

 


==<O>==

 


9. "People Problems:" The Fear Factor

 


Before heading into
the analysis of a "people problem," a supervisor must take stock of
his assumptions: about what drives people in general, and about
what drives his people in particular. Once he has those well in
hand, he can start thinking about the special factors in his
problematic situation that have received inadequate attention from
him.

 


From
him. The problem
belongs to him. Not to
his troubled subordinates, and not to his own management. If his
people are competent -- they are, aren't they? And if not, whose
fault do you think that is? --
then any problems they might have that would require his
intervention will be personal or interpersonal. And all the hype
about Human Resources' company counseling services to the side,
their first line of defense against such things, like it or not, is
their immediate supervisor.

 


If
he's sharp, he wouldn't have it any other way. Who has more to gain
from a smoothly functioning, high-performance group? Who has more
to lose from a broken one? And who's better acquainted with the
personalities and dynamics of the folks at issue? Why would a good
manager want
to fob a personal or
interpersonal problem off on someone else?

 


Admittedly, it can be
a challenge. The typical supervisor fears to confront people
problems more than anything else in the world. Handling one badly
can bring great destruction. In one of the workplace's more ironic
ironies, his subordinates usually fear to bring a people problem to
him just as greatly.

 


However, danger is
the other face of opportunity. The payoff for handling people
problems successfully is equally large. By demonstrating that the
manager genuinely cares, it engenders loyalty to the group and the
manager. By fostering the sense that difficulties of all sorts can
be solved with candor and a constructive attitude, it builds
confidence and overall morale. Clearly, this is an area where a
supervisor who's fundamentally decent, no more clumsy than average,
and willing to let his people know that he wants them to be happy
with their time in the office should learn to set his fears
aside.

 


It's easier for some
than for others, of course, but every supervisor should make the
attempt. No, he shouldn't advertise that he counsels or mediates
for hire, but he should let it be known, obliquely, that he's
willing to hear about any sort of problem, and will offer his
perspective as long as his audience remembers that he's as mortal
and fallible as they are.

 


Quite a lot of people
problems are rooted in fear:

 


-- Fear of not
being competent enough.

-- Fear of
being disdained by the others in the group.

-- Fear of an
unknown domain.

-- Fear of not
being valued by management.

-- Fear of
"aging out."

 


Your
Curmudgeon has had to face problems in all five of the categories
above in the past three years. Now and then, it's made him feel
more like a father than a manager. But then, most really good
managers are
fathers or mothers;
parenthood is an invaluable source of experiences applicable to the
problems one's subordinates will present.

 


The
key to dealing with fear-based problems is contained in Ralph Waldo
Emerson's dictum: "Fear always springs from ignorance!" If the manager can isolate the fear with
good confidence, he can reduce the problem to one of education. If
the subordinates involved are intelligent enough for their posts,
and aren't being asked to do something that's seriously beyond
their job descriptions, the solution tends to be
obvious.

 


Of
course, the magic word in the paragraph above is
if. For human beings are notoriously shy
about admitting to their fears, and even more reluctant to admit to
ignorance. Many, perhaps most, will try to disguise them as
something else:

 


-- Fear of not
being competent enough is often masked as a lack of interest in the
work of the group.

-- Fear of
being disdained by the others in the group is often masked as
arrogance and supercilious behavior toward those others.

-- Fear of an
unknown domain is often masked as irritation with the available
instructional materials, or an inability to get along with a
critical domain expert.

-- Fear of not
being valued by management is often masked as torpor or frequent
illness.

-- Fear of
"aging out" is often masked as aggressive world-weariness,
evidenced by a never-ending stream of stories about one's
adventures from his salad days.

 


Getting past the
ego-protective facade and identifying the fear is usually the most
difficult part of the problem. The manager can't simply ask "what's
wrong" and expect to be answered with candor. Nor is there some
infallible script he can follow by which he can deduce,
Holmes-like, the real problem from the minutiae of his
subordinates' behavior. He has to have good antennae, and he has to
keep them extended. He has to remember, in as much detail as
possible, the pattern of his people's behavior toward their work,
toward one another, and toward him. Inarguably most important, he
has to care.

 


It would be easy to
imagine that intelligent white-collar employees would be less of a
chore in this regard than persons of lesser attainments -- that the
more mental horsepower you need to get into a given field, the less
likely you are to be afflicted with fear-based problems, and
therefore the less likely is your manager to have to cope with such
problems. But in practice, there appears to be no correlation
between abstract intelligence and freedom from fear problems, or
between educational level and freedom from such problems. Whether
you're managing bean sorters or nuclear physicists, you'll almost
certainly have to cope with them.

 


==<O>==

 


10.
"People Problems:" Aging

 


Your
Curmudgeon has already
ranted about the
propensity of an aged engineer, who's always done things a certain
way, to "stick to his groove" like an old canal horse. This is a
special case of the general, easily observed psychological effect
of aging: it tends to rigidify one's thought process, such that
finding new approaches to one's problems becomes steadily more
difficult. New approaches suggested by others begin to seem
threatening, being outside one's own mental universe and distant
from all one has known. Even those of us who don't react
instinctively against new ideas will grow more disposed to resist
them, bluntly or subtly, as time passes.

 


What a fortunate
thing it is that our lives are so short! If a man of sixty is so
prone to the "this is the way we've always done it" response to a
new idea, imagine how a man of two hundred would react. Until the
gerontologists discover a way to keep our minds flexible and
receptive, their efforts at prolonging the health of our bodies
will be a very mixed blessing.

 


In Earthman,
Come Home, the
third of his four Cities In Flight novels, James Blish explored some of the phenomena attending
the indefinitely prolonged life. His two thousand year old
protagonist, Mayor John Amalfi of Manhattan, muses at times over
his reduced tolerance for dissent from below. His main lieutenant,
Mark Hazleton, displays occasional divergences from Amalfi's own
approach to the problems of the flying city. The mayor finds
himself slapping Hazleton down ever more quickly with the passage
of time...even when it's possible that he might be wrong and
Hazleton right. This, too, is a function of advancing age: the
progressive loss of patience with people and things that resist
one's will. It's a particular hazard to an engineering manager
who's had his responsibilities for a long time.

 


Aging renders a
manager prone to several failings, all of which are rather
serious:

 


-- Resistance
to new development methods;

-- Resistance
to new development tools;

-- Decreasing
patience with dissent or resistance evinced by his
subordinates.

 


The first two of
these are exact parallels to the progressive rigidities of the
aging development engineer, though they're more serious because of
the manager's power to obstruct progress. The third is specific to
managers alone. It gives rise to a tendency to dictate rather than
explain, and to cut off debate before a decision is warranted.

 


If
there's anything engineers hate, it's being told how they must do their work.
(Anyone who's passed
through the ISO-9000 gauntlet will realize this without further
elaboration.) There's little point in being an engineer -- that is,
a person whose commercial value derives from his ability to solve
problems by the application of technology -- if someone else will
be making all the decisions about how, and when, and with what.
Managers' tendency to dictate these things, rather than simply
defining needs and priorities and providing the tools required for
the job, is one of the principal sources of engineering
disgruntlement and turnover. Quite a lot of engineering turnover --
perhaps as much as half -- is driven by the desire to find a
workplace free from excessive management.

 


The
truly enormous irony of this is that "abuse begets abuse." Almost
all front-line engineering managers are former line engineers, who
ought to remember perfectly well how irritating -- indeed,
how degrading --
it is to have a supervisor dictate one's every move. Whether they
remember it or not, they frequently fail to draw the moral, or to
act on it. This is partly explained by the loss of patience and
forbearance that accompanies advancing age.

 


Another element plays into the mix: the manager's heightened
sense of exposure in the event of failure. Whether rightly or
wrongly, a manager gets a disproportionate share of both the credit
for successes and the blame for failures. He's supposed to
manage:
that is, to find a way to
deliver what's been asked of him with the personnel and resources
at his disposal. A "bad" or risky approach put forward by one of
his subordinates becomes a threat to his reputation and
organizational esteem. Two or three failures by his group to
deliver on time and within budget can cause him to be invited out
the door.

 


The sense of
vulnerability becomes more pronounced as the manager feels his
technical competences becoming obsolete. If he can no longer
function effectively as a developer, and his worth as a supervisor
is questioned, what else will he have to offer? Alongside that and
synergizing most dangerously with it, the exercise of authority in
technical matters is a way of deceiving oneself that those
competences are just as fresh and relevant as they always were, a
dubious proposition in a world that changes as fast as the
technological realm.

 


Needless to say, the
older one gets, the higher are the stakes. Whatever lip service we
might pay to the notion that one ought not to discriminate on the
basis of age, it's a rare employer who'll willingly hire a man in
his fifties who's been let go from his supervisory post and hasn't
done any development work for years. There will always be a
suitable excuse for passing him over in favor of a younger, more
up-to-date candidate.

 


Your
Curmudgeon will concede that sometimes a manager
must dictate. Perhaps he knows that his
subordinate's approach has been tried and found wanting. Perhaps it
would require resources of time or equipment that simply aren't
available. Perhaps it involves an unacceptable degree of risk. Or
perhaps there's some other binding constraint that excludes all the
alternatives. If you must, you must...but such are the times when
you must exercise your maximum of tact and sympathy for the
feelings of him whose notion you've overridden. Be sure he knows
that your hand was forced. Find some compensation to offer him,
immediately or as soon afterward as possible.

 


If
you're a line engineer in your thirties or forties, like as not
supervisory duties await you in the future. Prepare yourself by
observing the managers around you, particularly what they do that
costs them the respect and loyalty of their people. If you're
already a supervisor, consider the downside of arbitrary dictates
before indulging the impulse. Try to imagine yourself on the
receiving end, as someone who disagrees with them, and who thinks he knows a better way. Try to
remember what it felt like, however many years ago, when it last
happened to you. You didn't like it -- trust your Curmudgeon on
that -- and neither will the people entrusted to you.

 


==<O>==

 


11. Babysitting

 


You never get the
last thousand bugs out. -- Software engineers' motto, first sighted
at IBM

 


An enduring myth of
the engineering trade is that a product is "finished" on the day
it's deemed to have passed its Acceptance Test Procedure and is
released to its customer community. Since it's finished -- that is,
since the foreseen work on it has been completed -- obviously, it
should consume no more of anyone's time or effort. Those who
brought it to life may be regarded as free for other duties.

 


It takes a new
software engineer about one project to learn that this is the
world's most arrant nonsense. However, dispelling the notion from
the heads of middle managers has proved near to impossible. Even
some of your Curmudgeon's front-line colleagues have shown a
propensity to believe it.

 


Well, a thousand pardons for being so remorselessly realistic,
folks, but it just ain't so. It's not true most of the time. It's
not true some of the time. It's not even true in the occasional
rare case. It's never true. No software product ever developed, or ever to be
developed, is finished on the day it's first released to its
customers.

 


This
is in accordance with a phenomenon so universally observed that it
might be a law of nature: The customer can break anything. Given sufficient
time and incentive, he most certainly will.

 


An
Acceptance Test Procedure is an engineer's sincere attempt to
anticipate what the customer might do, and to assure himself that
he's prepared for all of it. But no engineer has the
customer's gestalt from
which to work. No engineer can really put himself in the complete
outsider's position from which his customer will approach his
product. So, hard as he might try, his attempt to guarantee that
his program is bullet-proof will fall short of the mark.

 


This gives rise to
the requirement for babysitting.

 


A product freshly
released to its customer community is like a newborn baby. It will
frequently need to be cleaned up. It will frequently need to have
its diapers changed. It will wake at odd hours and screech like a
jaybird until it receives some cuddling. And now and then, it will
succeed in getting hold of the tablecloth and pulling one's entire
seven-course dinner down to oblivion.

 


Someone has to watch
the little wretch. That will take some of his attention, and
sporadically, all of it, until the little nuisance has been
toilet-trained, taught not to play with the knobs on the stove or
with Daddy's electric drill, and packed off to kindergarten.

 


With
some programs, this couldn't be more obvious. For example,
Microsoft maintains full-time support staffs for Word, Excel,
Access, Power Point, and Windows itself -- a separate staff
for each
of them, not one for all.
These programs are incredibly complex. The power and flexibility
they offer to the customer, and the concomitant multiplicity of
their internal states, practically guarantees that no matter how
much time should pass, there will always remain a way to break
them. Granted, those ways will become more obscure and more bizarre
over time, but until the day Word is obsoleted forever, it will
remain possible for a customer to break it.

 


The best conceivable
support engineer is he who designed and implemented the product in
the first place. He might resist being assigned the responsibility.
Most engineers would; support work has low prestige, and precludes
new development to some extent. But the necessity will remain, and
he's the man for the job. Therefore, for an appreciable period
after the product's release, he'll be at least partly unavailable
for other duties.

 


So
what the hell do you think you're doing, Mr. Middle Manager, demanding that that engineer be
reassigned full-time onto some entirely different effort, right
from the instant of his current program's release?

 


You're demanding that
he put in overtime, that's what you're doing. At most shops,
engineering overtime is unpaid. So you're demanding that he donate
to the company the time he'd otherwise have free for his family,
his pastimes, and his other obligations, in exchange
for...what?

 


For an enduring state
of exhaustion. For one sleepless night after another, wondering
which of his obligations he'll have to shortchange next. For the
sense, damnably hard to dispel, that everyone around him wants a
piece of him and no one cares whether he bleeds to death.

 


Among a front-line
manager's highest responsibilities is to protect his subordinates
from unreasonable demands. There can be no more unreasonable demand
than that a worker give his job first claim on every hour of his
life, at his employer's sole discretion and for no consideration
whatsoever.

 


Every product needs a babysitting interval, just as every
engineer who's slogged through an extended development effort needs
spin-down time. The two should be mated to one another; the
engineer should not be asked to pay any attention to
anything but
his new product for the
first few weeks after its release. His transition over to new
responsibilities should be gradual and gentle, for his attachment
to his existing responsibilities will never really end. At least,
not until his product is completely superseded by something
else.

 


And
on that
fateful day...

 


How are your skills
at grief counseling?

 


==<O>==

 


12. GIGO!

 


It's a bit daunting
to reflect on how old the above acronym is. It was old when your
Curmudgeon was just entering his chosen trade, and that was
thirty-eight years ago. But then, it's not firmly tied to
computerdom; any undertaking whose inputs are less than sound will
produce low-grade outputs.

 


In case you can't
expand it by reason of tender years, it stands for:

 


Garbage In,

Garbage Out!

 


No chef, no matter
how skilled, can make an apple tart from mud and sticks. No
program, no matter how clever, can produce meaningful outputs from
meaningless or invalid inputs. And no engineer, no matter how
capable, can produce what the customer wants if the customer can't
articulate it himself.

 


Obvious, right? Well,
we shall see.

 


***

 


-- The
Simulation From Hell.

 


One of our lab
simulators broke down. It wasn't a dramatic event, accompanied by
loud noises or billowing clouds of smoke; it was a software failure
that prevented the simulator from operating. Unfortunately, that
cost a visiting engineer several hours of development time that
she'd driven several hundred miles to get.

 


Even good software
will occasionally fail. No engineer can completely armor-plate a
complex program, and simulation software can be devilishly complex.
But strictly speaking, the problem wasn't in the simulation itself;
it was in the way it had been deployed.

 


The program had been
developed on a network that's isolated, by design, from the target
environment. It had been tested on a test rig distinct from both
the development network and the target host. When the developer was
satisfied that the program had passed all its tests, she "checked
it in" to our version control system and notified your Curmudgeon
that she had done so. Your Curmudgeon was now free to create
massive ruin, which he did.

 


The Reader's
Digest Condensed
version of the tale is really all you need to hear: your Curmudgeon
deployed the simulation software to the target machine, but
neglected to move certain non-executable input files -- collections
of static data without which the simulation would not function --
thereby leaving obsolete versions in place. When the simulation
program opened those obsolete versions, the confusion was enough to
destroy it. But the genesis of the problem was so un-apparent that
it took your Curmudgeon hours to find his error. During the
investigation, because of his state of high dudgeon, he managed to
cripple several other programs, by trying to make corrections too
fast. He awarded the extremely patient visiting engineer whom he
inconvenienced a lot of apologies, and a nice dinner
out.

 


We learn slowly, but
we learn.

 


***

 


-- Requirements? Requirements? Who Has My
Requirements?

 


At the inception of a
project, the most important thing to pin down is who has the
authority and the responsibility to define the requirements: that
is, who will specify exactly what is to be done, and to what
standards. This person literally shapes all that's to come. But few
persons who are equal to the job really want it, and few persons
who really want the job are willing or able to do it properly.

 


If there's a single
problem category in the engineering world that dwarfs all others in
importance, it's the acquisition of mature, stable requirements:
requirements well enough defined that they imply a complete
acceptance test for the delivered product. The typical project
never achieves that state of grace, usually because the persons
best qualified to define the requirements are uninterested in the
job, or are already overtaxed. In consequence, the responsibility
often falls on persons drawn to the scent of authority, but who are
unequal to the responsibility.

 


Your
Curmudgeon was recently asked to accept a project whose
requirements are very nebulous, because Smith, the person charged
with defining them, though reputed to be knowledgeable about the problem domain,
is incapable of forming a coherent English sentence. In an attempt
to patch his inadequacy, your Curmudgeon invited Jones, a high
expert in the problem domain, to visit with him for two days, and
to demonstrate an existing solution to a version of the problem
from another setting.

 


Unfortunately, Smith invited himself to the first meeting, and
made it clear by his deportment that he would not allow Jones to speak except through him.
Whenever Jones began to
elucidate some aspect of the problem, Smith would interrupt and
talk over him, as loudly as necessary to prevent Jones from being
understood. This went on for two hours, while Jones became
increasingly frustrated and your Curmudgeon strove, persistently
but in vain, to deflect Smith from his course. Your Curmudgeon's
three subordinates in attendance were appalled, but endured the
cacophony in silence.

 


It ruined your
Curmudgeon's evening. He spent most of the night pondering what
could and should do. Smith had been named to his position by an
authority above your Curmudgeon's head; there was no expelling him
from the job. But present trends continuing, Jones's time and
efforts would go wholly to waste, and your Curmudgeon's team would
be no better off than before.

 


So
when the group reconvened the following morning, your Curmudgeon led off with
an opening statement:

 


Yesterday, six
engineers met in this room. Four of them were here to be educated
by a fifth. Unfortunately, not much education occurred, because of
crosstalk. As enginers, we're expected to understand that crosstalk
impedes communication. We're expected to minimize it, and we're
expected to know better than to produce it deliberately.

 


Apart from that,
there's the matter of respect. When someone is talking, and you
talk over him, preventing him from being heard, you're delivering a
message of disrespect. You're telling everyone present that what
he's saying pales in importance beside what you have to say so
completely that you can justifiably override him with sheer volume.
That is behavior inappropriate to a group of mature adults, and a
terrible waste of our time and the company's resources besides. I
expect you all to behave like mature adults from this point
forward. Is that clear?

 


Smith's face turned a
shade of red seldom seen on a living organism, but for the next
three hours he largely behaved himself. However, your Curmudgeon
does not look forward to the series of teleconferences in which he
and Smith are scheduled to participate, and anticipates with even
less pleasure the repercussions from having told Smith off.

 


All the same: garbage
in, garbage out.

 


==<O>==

 



Part Three:

Management

 


1. Seductions

 


Many are the
seductions of the "managerial style." Surprisingly few of them have
anything to do with money.

 


Seduction by prestige
is probably the most obvious. When moved from line worker to a
supervisory post, Smith finds himself traveling in a different,
more elevated circle. He's invited to different sorts of meetings
where different topics are discussed. The attendees speak in grave
tones about estimates, schedules, processes, manpower loading, risk
monitoring, and critical path management. Some of them wear suits.
Sometimes there are even doughnuts.

 


The
heady sense of upward mobility and acceptance is mated to the
queasy feeling that it could be retracted at a moment's notice.
Smith senses that he's being watched. Will he fit in? He knows how many ways a group can freeze out a
member it deems unworthy of its embrace. If he values his new
position, he must conform to its norm. Mustn't he?

 


For the new and
unwary supervisor, this is the beginning of the cleavage between
him and his subordinates. The line workers under Smith aren't privy
to the "higher" world now open to him. They could never understand
its lexicon or its priorities as he does. Clearly, in any contest
between them, the managerial viewpoint must prevail. If that means
that, now and then, Smith must break faith with his subordinates,
well, sometimes that can't be helped.

 


Another seduction is the lure of business travel. Managers
travel far more frequently than non-managers. All those meetings,
don't y'know. Travel gives Smith opportunities to exalt himself
further above his subordinates. He can speak with compelling
weariness of the irritations of airports and security checkpoints,
the disorientation from jet lag and unfamiliar surroundings, and
the hardship of being away from home. He can allude to matters of
high import discussed in faraway places, and how those
things just might
affect everything we do, troops.

 


Business travel is about 90% discretionary, and is more
frequently used as self-promotion or a vanity indulgence than to
address an actual need, but try to find another manager who'd admit that to you.

 


A
third seduction is that of process and procedure. Typical engineers
complain mightily, and with ample justification, about the
"processes" imposed on them by all sorts of nonproductive
hangers-on, but they have a huge, largely unrecognized advantage
over their managerial brethren: To the line engineer, process is an
overhead and an irritant, but to the unwary supervisor, procedures,
particularly those mandated or encouraged by that most evil of evil
tomes, the organizational Necronomicon called the Corporate Policy
Handbook, can become his raison d'etre..

 


Think about the
computers on the desks of all the managers you know. Apart from
their screen savers, what do they run?

 


-- Spreadsheet
programs, used to prepare fantasy estimates to be presented at
meetings;

-- Word
processing programs, used to write memos and trip reports that no
one reads;

-- "Project
management" programs, used to draw notional critical-path diagrams,
PERT charts, and schedules.

 


Do you think managers
spend so much of their lives playing in these programs because they
actually create value for the customer? If so, allow your
Curmudgeon to disillusion you. These programs, and the artifacts
they generate, are tools by which managers hope to create the
impression that they control development. They say, to anyone who
takes them at face value, that "management has it all worked out,"
that anticipated developments will be handled without difficulty
and unanticipated ones will be few, far between, and met with
confidence.

 


To which your
Curmudgeon deposeth and sayeth:

 


BALDERDASH!

 


Sober assessment of
the relations between management and line engineering would leave
no doubt, even in the mind of a neophyte, that the line engineers
-- as the saying goes in the Army, "the guys at the sharp end" --
determine everything that matters about every project. Management
can choke off their funding or drown them in dollars; it can
overload them with demands or give them only a high-concept
charter; it can leave them undisturbed or assault them with
never-ending changes to their requirements, their priorities, and
their manpower allocations. It cannot make them succeed -- or fail
-- to meet any goal of importance. But it surely does strain to
fool itself about that -- especially when things go well and credit
for a visible achievement is up for grabs.

 


This seduction is
subtle and frequently overlooked, which makes it more dangerous
than it usually appears.

 


Surrender to any of
these seductions forces the cleft between Smith and his
subordinates to widen. The cleft sometimes grows impassably wide
before Smith even notices that it's opened. There's no reliable
countermeasure by which it might be narrowed or closed.

 


Your Curmudgeon has
frequently ranted about the overwhelming importance of humility. In
the world of management, humility must be exercised as a
preventative, not as a cure. The countervailing influences, only
the most obvious of which are listed above, are multitudinous and
powerful. Which is why it's well to look at oneself in the mirror
rather frequently and ask aloud:

 


"Who the hell do you
think you are, strutting around like the lord of all creation? What
have you done lately that anyone would willingly buy from a gumball
machine?"

 


It helps to laugh at
one's managerial colleagues now and then, too. Whether one should
do so aloud, or in their presence, will depend on one's
circumstances.

 


==<O>==

 


2. Meeting Malaise and Committee Behavior

 


If you had to
identify, in one word, the reason why the human race has not
achieved, and never will achieve, its full potential, that word
would be "meetings." -- Dave Barry

 


Everyone in the business world hates meetings.
Everyone,
without exception. Pick a
white collar worker at random and ask him. The answer is
guaranteed.

 


Oops, small correction: Everyone in the business world
claims to hate meetings. Clearly someone must
like them, or they wouldn't keep expanding in number and length.
They wouldn't be the cause of so many husbands phoning home to
announce that they'll be working late yet again. They wouldn't
spring up like toadstools in automatic response to the discovery of
an unmade decision about the color of next year's complimentary
coffee cups.

 


Someone must love meetings.
Someone with one hell of a lot of power.

 


Psssst! Your
Curmudgeon has a little secret for you. Lean close; we wouldn't
want this to get around.

 


Lots and lots of
white-collar types love meetings.

 


Why? Dave Barry's
diagnosis above is utterly on-target. Anyone who genuinely believes
in the importance of his work would agree. One cannot achieve
anything of significance sitting in a conference room while one's
coworkers talk at one another. So what's to love?

 


Well, think about what a meeting can do for the guy who
doesn't
believe in the importance
of his work:

 


-- It gives him a
reprieve from actually doing it;

-- It gathers others
of similar desires into a temporary support group ("Welcome to
Goldbricks Anonymous, my name is John, and I've been work-free for,
uh, five minutes.");

-- If the topic is
significant, he gets to watch others squirm over violated
specifications and deadlines; if the topic is insignificant, he can
pontificate about it as if he actually knew something about it;

-- If his company
pays for overtime work, a sufficient burden of meetings will
justify his petition for it;

-- He who'd like to
blame his lack of progress on someone else can often find a
suitable target at a meeting;

-- Meetings are
terrific places to denigrate one's in-house competitors and
exchange gossip;

-- Sometimes there
are free doughnuts.

 


Your
Curmudgeon knows persons who search for meetings that have no
conceivable connection to their specialties or responsibilities,
arbitrarily invite themselves to them -- and then do their level
best to take those
meetings over, often on the overt grounds that "none of you knows how to run
a meeting." As bizarre as it sounds, in certain kinds of company
it's a well-trodden path to visibility and advancement.

 


There are other
weirdnesses associated with the love of meetings, some of which are
every bit as strange as the love itself, and more distasteful than
anyone could imagine. For example, some persons attend meetings
specifically to humiliate others by a show of contempt or superior
status. If Smith asks Jones for information or opinions on a
subject, and Davis interrupts Jones and suppresses him by sheer
relentless volume, you can be sure that Davis is there out of a
desire to strut at others' expense. Alternately, Davis might insist
on revisiting earlier situations in which Jones admitted to an
error in judgment, implying that for Smith to go to Jones for
expertise is misguided.

 


Some persons
deliberately arrive late, as if to emphasize what terrible
pressures they're under, and the relative lack of importance of the
other, more punctual attendees.

 


Some middle managers
-- quite a number, actually -- will direct a subordinate to prepare
a presentation for an upcoming meeting, and on the appointed day
will commandeer the meeting and the presentation for themselves,
making free use of the subordinate's materials and ideas. This is
commonplace when a corporate officer decides to attend.

 


Even
necessary, well-run meetings are more often than not
unsatisfactory, even destructive. A meeting is a committee
pro tempore
on some subject or sheaf
of subjects. Committees are, in Robert A. Heinlein's phrase, "the
only known form of life with six or more legs and no brain."
They're where decisions go to be delayed and new ideas go to die.
Their inherent responsibility-diluting effect virtually guarantees
that even the most important tasks will be under-served: that no
one will take the initiative in analyzing them, promoting solutions
to them, or seeing to it that what must be done about them
actually is
done.

 


Your
Curmudgeon's week has eight regularly scheduled meetings in it, all but one of them obligatory.
Their aggregate scheduled length is 7.5 hours, but only rarely do they consume less than
10. For a front-line manager who's still also a working engineer,
this can be disastrous. But as bad as that is, it's far from the
zenith of the meeting disease; there are persons at your
Curmudgeon's shop who spend as much as 25 hours per week in
meetings.

 


One
of your Curmudgeon's former employers, a puckish gentleman with a
gift for the slyest of sly digs, once suggested to the senior
vice-president of a largish customer that, to relieve the burden on
its obviously
overworked managerial cadre, the company ought to form a Meetings
Department. The veep literally caught fire on the spot. The idea
was soon after made reality. But that's not the punch line:
more than half of the
managers at that company applied to be transferred to the Meetings
Department.

 


Recently, your Curmudgeon was commanded to attend an impromptu
meeting on laboratory concerns. He spent nearly an hour listening
to technicians talk about cable runs, procurement agents rant about
the intricacies of the purchasing system, front-line managers
complain about one another, and ambitious middle managers deliver
portentous but empty statements about why A must take precedence over B -- but not, of course, at the expense of
B, which is very important too! -- and why
they were the exact right people to see to it. Not one decision of
consequence was reached. No action items were defined; no one took
responsibility for any ongoing effort.

 


When he'd had as much
as he could stand, your Curmudgeon got up quietly and left. No one
noticed. Back at his desk, the problem he'd been laboring over was
still there, and still unsolved.

 


Perhaps all military
engineering shops are this way. Companies tend to absorb the
character of their most important customers, and a defense
contractor has but one. But your Curmudgeon's experience with
non-defense shops has been quite comparable.

 


Jean-Jacques Servan-Schreiber, in his book The American Challenge,
named America's
aggressive, seasoned, highly educated management as its critical
competitive advantage over the rest of the world.

 


Be afraid. Be very
afraid.

 


==<O>==

 


3. Good And Bad Fights

 


It's understandable
that so many persons should have a picture of management as mostly
a world of negotiation and planning. It might enliven the image for
them to know how often those negotiations and plans turn into
outright war.

 


Yes, managers fight.
Sometimes quite viciously, quarter neither asked nor given.

 


It's not physical
combat, of course. Usually it takes the form of an informational
campaign, wherein each contestant struggles to make his picture of
some issue prevail over that of his adversaries. On rare occasions,
a manager will actively sabotage an "enemy's" work or resource
base; this is never justified, and when discovered, should cause
the saboteur's immediate termination. But mostly, management fights
are about creating presumptions or convictions in the minds of:

 


--
Superiors,

--
Peers,

--
Subordinates.

 


Tempers can rise
quite as high over this sort of battle as over any other. More, the
stakes are often greater than an outsider might suppose. All of
this makes it critical that a manager know how to discriminate
between fights that should be fought and fights that should be
avoided.

 


***

 


-- What Are
You Fighting About?

 


Because an intramural
fight has the capacity to generate a lot of bad will that will take
a long time to dispel, one must always be certain that the issue is
worth the risks. Indeed, sometimes in losing, a manager will lose
on more than just the point overtly at controversy; he must be
mindful of the damage to his credibility and the loyalty of his
allies.

 


There are large
issues over which a fight is always worthwhile: the reputation of
the company for quality and integrity; the trustworthiness of
management's statements to low-level employees; the company's
fidelity to its promises to customers. These are moral-ethical
absolutes, which must always be defended. Equally, there are
trivial issues over which a fight is never worthwhile: details of
office decor; reserved parking spaces; organizational titles and
perquisites. Be on the right side of the former and scrupulously
avoid the latter.

 


But as with many
aspects of human relations, there's a gray zone within which a
manager's conscience will be his sole guide. For example, imagine
that your company has closed its education budget for the year,
just after you'd promised a subordinate access to some expensive
course. Is this a fit subject for a crusade? Especially considering
that the masters of the education purse typically have long
memories and no sense of humor? Bureaucrats without production
responsibilities can be both petty and vindictive; it's well to
remember that one might need their favor in the future.

 


Another example:
Imagine that a "rival" manager is striving to glom the credit for
an accomplishment that originated from your group. This happens
quite a lot, especially in larger firms. Do you contradict him
openly and give his thrust the coloration it deserves, or do you
seek some quieter way to prevent an injustice? What if, owing to
your rival's placement in the hierarchy, no quieter way is
available? On the one hand, if he and his were incapable of the
feat your people performed, it will quickly become apparent; on the
other, you won't keep the loyalty of your subordinates if you let
others steal the plaudits for their work.

 


Such decisions can be
very difficult, particularly for a manager who's overly
combative...or not combative enough.

 


***

 


-- Do You
Know The Exact Stakes?

 


Some controversies
among decision makers are like icebergs: the greater part of their
significance is not easily seen. If a quarrel breaks out over the
allocation of file drawers to particular purposes, or the color of
the disposable cups at the coffee station, retreat to your office
and lock the door until the thunder subsides. But if a row among
engineers over a technical matter could affect group morale or
product quality, their manager must get involved despite his
normal, and normally sound, inclination to stay above it.

 


As with the previous
section, one must be mindful of gray-zone items. Sometimes the
fight over the file drawers really does have larger implications;
clerical people have to work together smoothly if the company is to
function properly. Sometimes a contretemps over a technical matter
is about style rather than substance, and the engineers have to be
allowed to bloody one another's noses like English boarding-school
boys before they learn proper priorities. No one likes to admit it,
but not everyone around you is as sober and sensible as you are. Of
course, the reverse is true as well.

 


This is why a manager
must know more than just his company's policy handbook, and why his
allegiance must be to the extended corporate interest rather than
to any lesser standard. Within his demesne, he's expected to
exercise the office versions of the four cardinal virtues:
prudence, justice, temperance, and fortitude. Critical to the
assessment of the exact stakes in a fight is prudence: to take no
firm position until you're confident that you know what the affair
is really about. If you have supervisory responsibilities, your
decisions will cause resources to be allocated and work to be
performed. The course taken at your direction will foreclose some
of the alternatives for a long spell, possibly forever. You're
expected to think things through before you act.

 


Does the issue at
hand have far-reaching implications? Could the reverberations
penetrate into larger spheres of the company's concerns? Mostly,
you'll know the answers as soon as you form the questions. When you
don't, marshal your resources and study the battleground; it's your
responsibility as a manager.

 


***

 


-- Are You
Prepared For Either Possible Outcome?

 


Before heading into a
managerial conflict, you must assure yourself that you're ready to
lose -- or to win.

 


No matter what the
conflict is about, losing comes at a cost in "face." No matter what
your altitude on the Table of Organization, your record of battles
won and lost will greatly affect the willingness of others to ally
themselves with you. Winners always have copious supporters; losers
seldom do. There's no point in becoming known as the conscience of
the company if the rest of the company can be relied upon to ignore
you.

 


But winning carries a
cost, too: the acceptance of responsibility. For to win means that
your approach to the issue has prevailed; things will be done as
you have argued they should be. The onus is now on you to make it
work.

 


This
isn't necessarily about being right. It's sometimes about winning
to an adequate degree. If you're going to get the responsibility
for a project, make
sure you get the authority as well. Your authority over project methods,
assignments, schedules, documentation, testing, and so forth must
be equal to your responsibility for the results. If you don't
secure it, those who opposed you will be able to undermine your
efforts; if they were willing to fight you over the issue, you must
not assume they'll be gracious losers. Failure will be seen as the
failure not merely of this project, but of your thinking, and
possibly of your group, so don't be a wimp about it.

 


Incidentally, too
much authority is no better than not enough. Don't accept authority
over anything but the issue on which your position has prevailed,
for if you do, then sure as sunrise, you'll wind up with more jobs
and more worries than you bargained for -- possibly enough to
guarantee your failure at all of them.

 


***

 


Corporate life is
usually portrayed by the media as dull and drab, when it isn't
outrightly felonious. Nothing could be further from the truth,
which would be obvious to anyone who thought for five seconds about
why bright, capable people almost all flow into corporate
employment. There's a lot of challenge, and a lot of cut and
thrust, and one can learn to enjoy it all, given the right
attitudes and the willingness to take up cudgels at the appropriate
times. It's that "appropriate" part that takes some
acculturation.

 


Your Curmudgeon has a
colleague whom we shall call...hmm...Smith, who has nine siblings.
Smith will tell you readily that he owes his success in the
business world to his early need to learn to get along with his
brothers and sisters: sometimes going along to get along, and
sometimes having to fight. From the way he speaks of it, your
Curmudgeon would be forced to agree.

 


Incidentally, Smith
and his wife have produced ten children of their own. Impressive
kids, one and all. You might find yourself working for one of them,
some day.

 


==<O>==

 


4. Keeping Control

 


To be perfectly
candid, your Curmudgeon is not famed among his colleagues for his
eagerness to please. Indeed, he’s regarded as a rather rigid
S.O.B., mostly because of the terrifying amount he expects from his
opposite numbers:

 


-- He expects
them to treat him and his team as competent practitioners of their
trade, who’ve earned respect.

-- He expects
them to be competent at their trades as well, for he’s going to
treat them that way in any case.

-- He expects
them to state their needs plainly and without undue
drama.

-- He expects
them to allow that his estimates are honest and generally
accurate.

-- He expects
them to understand that his subordinates are not allowed to take
direction from anyone but him, and that any attempt to undermine
his authority over his demesne will be met with a full retaliatory
response.

-- Above all,
he expects them to understand that all things have their costs, and
that this is nowhere more true than in the matter of requirements
changes.

 


These highly unreasonable expectations have been the cause of
no small amount of friction with differently inclined managers, and
a little comedy as well. One of your Curmudgeon’s recent adventures is a good
case in point.

 


One
of your Curmudgeon’s opposite numbers is a fellow who shall be
called the Test Pest. This...gentleman is responsible for leading a
team tasked to develop test procedures for the system currently
under development in our shop. But in the year and more that he’s
had that responsibility, he’s done little but complain about the
many reasons he can’t do his
job. The regularity of it has become a staple of office
banter.

 


The Test Pest is a
thorn in your Curmudgeon’s flesh because of the close relationship
between testing and simulation. Testers in the aerospace world
depend heavily upon the availability of good simulation
environments. This puts the Pest into that much envied group your
Curmudgeon thinks of as his customer community.

 


Many meetings these
past few months have featured imputations by the Test Pest that he
and his people can’t proceed because of some shortcoming in the
simulation labs your Curmudgeon’s group has developed. Your
Curmudgeon has been careful to maintain his aplomb while shooting
down each allegation...up to now. The most recent series of
complaints tried him to his limits, and perhaps a millimeter or two
beyond them.

 


Among the verities of software development is this:
software is too fluid for
its own good. It’s
too easily changed, and we who develop it are too ready to change
it for any reason or none. The recognition of this dreary fact has
given rise to the proliferation of tools for version control and
schemes for configuration management, two of the necessary evils of
our trade.

 


For the uninitiated:
Version control is the practice of maintaining an indelible record
of the changes one has made to a software product, by incorporating
each new version of the source code into a special-purpose tracking
database. Configuration management (CM), which is related to
version control, is the practice of archiving “released” versions
of a software product, usually in a repository administered by a
third party, so that they can be retrieved later if they’re
needed.

 


In theory, a
version-controlled, configuration-managed software product has a
perfectly reproducible history; any release of the product can be
re-instantiated at any later time. Therefore, it’s the reliability
ideal toward which software developers are expected to strive.

 


However, there are
gaps between theory and practice you could drive a Bradley Fighting
Vehicle through. The largest and raggedest of them involves rolling
requirements and requirements changes.

 


It’s quite common in
military engineering for a complex simulation to be developed and
deployed in increments. This is because most tactical systems are
composed of layers of functionality. The tactical developers are
anxious to test their routines as soon after they’ve coded them as
possible. Therefore, they press the simulation developers to
produce incremental releases of the simulations—just enough
reproduction of the target system’s operating environment to test
what the tactical developers need to test right now. It’s a
perfectly comprehensible desire, and your Curmudgeon and his team
do their best to accommodate it. But it also means that the
simulations are constantly experiencing modest changes.

 


When
one is responsible not for a single simulation station but for
several, and when different stations are required to vary from one
another, it produces a control and configuration nightmare. Since
multiple versions of a simulation can be in use at any moment,
there is no authoritative “current version.” The burden is on the
developers to keep track of who’s running what, with what
ad hoc
patches, and on what
collection of unique hardware. The problem does not admit of a
general solution; each simulation station becomes a product point of its
own. The nightmare
is compounded when one has not merely multiple stations, but
multiple customer groups with divergent needs.

 


As the simulation
team’s manager and administrator, this burden rests on your
Curmudgeon’s shoulders. He has four simulation stations to track,
used variously by three distinct groups with distinct agendas. The
requirements changes are continuous; we’re expected to deploy new
versions of various components “on demand.” Every now and then it
all makes him...well, a little crankier than he usually is.

 


Because too much control and configuration is just as bad as
none at all—how does a tactical developer, functional tester or
integration tester track his way through twenty or thirty “managed”
versions of a program to the exact version he needs?—your
Curmudgeon announced as a group policy decision that he would hew
to a rigid schedule of formal releases, tied to the published build
schedule for the tactical system. These would be kept under full
configuration management. Variant versions deployed
ad hoc,
between those formal
release points, would be tracked in a less formal manner, by date
and by the statement of needs of the customer group that requests
the variation. This decision was announced months ago, publicly and
quite widely. At that time it met with general agreement, at which
the whole Simulation group breathed a huge sigh of
relief.

 


But your Curmudgeon
failed to reckon with the Test Pest’s need for excuses for not
getting his job done.

 


The
Test Pest’s current excuse is that he and his people can’t be sure
what version of the simulations they’re working with unless every
deployed variation is put under full configuration management. With
incremental requirements rolling in from Tactical Software no less
often than once per week, that would imply a release to CM each
week, with corresponding releases of documentation and full
deployments to one or more stations. Your Curmudgeon’s workload
would roughly double—and that’s without considering the chaos that would ensue among his customers as
releases proliferated.

 


Your Curmudgeon
reminded the Test Pest that he, too, had agreed to the schedule of
CM releases announced months ago. The Pest didn’t change tack at
all; indeed, he effectively accused Simulations of obstructing his
progress by its willful negligence, and of being generally
unconcerned with the well-being of the project.

 


So your Curmudgeon
went for the nukes.

 


“All right, then,
Pest [not his real name], let’s go to [the tactical team leader]
and tell him that, because of the increased burden of CM and
associated maintenance of records and documentation, Simulations
will no longer be able to honor his requests for rolling changes.
It shouldn’t stretch his schedule out by more than a year or two,
wouldn’t you say?”

 


Your Curmudgeon
didn’t know living human flesh could turn that shade of gray.

 


==<O>==

 


5. Points Of Failure

 


Development
engineering -- meaning any sort of engineering that aims at
bringing something new into the world -- is a tightrope walk on a
rope made of risk. The project manager must strive to avoid
unnecessary risks, which endanger his project for no good reason,
and excessive risks, whose realization is more likely than not and
would cost the company heavily. However, he must be equally wary of
the equal but opposite trap: not taking enough risks of the right
kind and degree. For it has been oft and truly said that he gains
naught who ventures not, albeit seldom in your Curmudgeon's
charmingly archaic idiom. If your project involves no risks at all,
it's unlikely that it will birth anything new.

 


Today your Curmudgeon
is principally concerned with a specific sort of unnecessary and
excessive risk, which a front-line manager is expected to steer
around: the single point of failure.

 


In today's typical
development environment, the personnel are few, the tools are
slender, and the capital plant is barely adequate. The working
engineer is supposed to make up for the paucity of hands and the
deficiencies of the environment with ingenuity, overtime, and
prayer. This is because the accountants currently have hegemony
over the engineers. (If it were the other way around, there would
be four times as many engineers and the labs would look like a
Turkish harem bristling with state-of-the-art development tools,
but no product would ever be released. A middle ground would be
best, but for political reasons they tend to be meta-stable.) From
this situation spring all sorts of risks a smart manager must
factor into his planning and his promises.

 


The
first risk is the irreplaceable single tool. This is often a piece
of expensive diagnostic hardware, for example a logic analyzer or a
network monitoring device, but sometimes it's something as mundane
as an extra microcomputer or a set of reference books. Some
accountant in corporate headquarters decided long ago that what you
have is all you'll get, so take good care of it.

 


But of course,
machines do break, and books can become lost. If the broken or
missing item is unique in your lab, what then?

 


Your Curmudgeon is
known around his shop for buying the less expensive necessities for
his group -- necessary books, low-priced but useful software, and
writable media -- out of his own pocket. Some who've heard about
this practice think he should be measured for one of those trendy
white jackets whose sleeves tie together in the back. But the
alternative is to wait for the company's procurement bureaucracy to
grind his request for a $50 book or a $100 program into
unrecognizable pulp, ultimately buying the wrong thing and taking
twelve weeks to do so. Few development programs can afford that
sort of delay; certainly not the ones your Curmudgeon usually
manages.

 


But your Curmudgeon
draws that line rather low. He won't buy a $2500 rackmount computer
out of his own funds; he certainly wouldn't spring for a $70,000
network analyzer, even if upper management were to let him keep it.
So when he confronts a bill of materials that looks minimally
adequate at best, he insists on an insurance policy:

 


-- The most
critical pieces of equipment must be insured for their full
value;

-- There must
be a capital reserve fund equal to 10% of the aggregate cost of the
capital to be purchased or otherwise obtained;

-- Authority
to spend the capital reserve must be placed irrevocably in your
Curmudgeon's hands.

 


Any
other arrangement allows those irreplaceable assets to become risk
chokepoints, where the materialized risk would choke
you. Insisting on the insurance policy is
also a way of letting the air out of upper management's
nothing-can-go-wrong / of-course-we'll-get-all-the-breaks attitude.
Justification is, of course, demanded. All your Curmudgeon has to
do is cite the cost of renting the insured equipment, which
averages 10% of its purchase price per month. When told that a single-point failure that stops
development would idle your Curmudgeon's team, and reminded that a
"fully burdened" engineer-month comes to about $20,000, most
corporate officers and executive directors see sense rather
quickly.

 


But there are other
risks of this kind that seldom get any consideration. One of the
worst of them is the irreplaceable domain specialist.

 


It has been your
Curmudgeon's privilege to work with some very bright and deeply
knowledgeable domain experts. It's frequently astonished him to
discover that those persons were held in slight regard by upper
management. Indeed, they're often considered overhead expenses,
kept on the payroll because the alternative is worse, and not as
intellectual capital whose presence on the roster gives the company
an edge over its competitors. In one egregious case, the
acknowledged world's #1 expert in a particular aspect of aerial
warfare was fired because he dared to question an arrangement
between division management and a large travel agency that appeared
blatantly corrupt.

 


Some sorts of
expertise can be "backed up." For example, expertise in a
particular device or program usually doesn't take too long to
acquire, if one isn't being pressed by other matters. A good
manager will encourage this sort of cross-training proactively,
such that a calamity that results in the loss of a valued hand
won't cripple his project. (Working engineers almost always resist
this sort of thing, though; you must be prepared to insist.)
However, there are degrees of expertise that are not replicable
within the usual margins. No one can become a top aerodynamicist or
a high expert in communications programming in a short time. You
must protect such persons as if they were irreplaceable, because,
for all practical purposes, they are.

 


A
third sort of risk chokepoint is the information conduit: a path by
which the project's personnel may access reliable project-relevant
information in a timely manner. Despite the claims of the
proponents of ISO 9000, this is almost always a person, though in
rare cases it might be a committee. The conduit is the sole source
of up-to-the-minute / you-could-trust-it-with-your-life information
critical to the development effort: requirements, constraints,
specifications, applicable standards, and information about
contributing technologies. Sometimes he's in his position because
of a long friendly relationship with some other conduit; sometimes
he was just arbitrarily tapped for the responsibility. But whatever
the case, the data you need on some subject must come from him; no other source is trustworthy.

 


Need your Curmudgeon
say how important regular, amicable relations with such persons
are? Or how resolutely you must guide your subordinates away from
"second-best" sources of information, usually incomplete,
inaccurate, or obsolete?

 


A
specific case happened recently in your Curmudgeon's shop. (When
the management gurus talk about "managing risk," they don't often
descend to specifics. Consider this an indication of the
seriousness of the topic.) A critical interface specification,
managed by a committee formed of persons from your Curmudgeon's
company and Another Company, had reached one of your Curmudgeon's
subordinates by an informal route. That spec turned out to be
incomplete and inaccurate...but there was no way to distinguish it
from the real thing by its version number or its cover page; one
had to know
that it was wrong. Had the
engineer in question devoted any effort to satisfying its
requirements, it would have been at best time wasted, and at worst
a detriment to the test plans of the group that would eventually
use it.

 


Upon learning of this
incident, your Curmudgeon went looking for the purveyor of the
false specification, intending to feed him his ears. Fortunately
for all concerned, that...person had decided to leave early that
day. Even more fortunately, in his travels your Curmudgeon learned
that another group had also been infected with the bad spec, and
was about to set to work on it in all innocence. He was able to
disabuse them in time.

 


A
manager earns his salary at times like those. He might look
nonessential to the working cadre, but as Lao-tse has said, "When
the best leader's work is done, the people exclaim,
'We did it
ourselves!'"

 


Verbum sat sapienti.

 


==<O>==

 


Time And Money

 


 


 


Probably the most
overused and least appreciated of all business cliches is that
"time is money." Yes, it is, but what does that really mean?

 


-- Does it mean that
you can cash in your unused hours -- say, from 11 PM to 6 AM,
weekdays -- for a rebate?

-- Does it mean that
finishing the job ahead of schedule ought to earn you a bonus, or
that finishing late should get your salary docked?

-- Does it mean that
you and your subordinates have a right to be paid for mandated
overtime labor?

 


The first two notions
are plainly silly. Don't even think about asking for the third.
Engineering is a salaried occupation. (Most emphatically, so is
engineering management.) Regardless of your employer's rules about
mandatory hours at the plant, you're ethically obligated to apply
your expertise fully to whatever task you've been assigned. If you
have more time than you need to do the job, it's unlikely you'll be
taken to task for spending the excess on pursuits of your own
choosing. If you have less, you're expected to make whatever
adjustments are required to hit your target.

 


"What adjustments might those be?" you cry. "What can I do
other than sacrifice my free time and my home life to the demands
of my job?" Glad you asked! For now it's your management's turn to carry the anvil, and you should be
unabashed about handing it off.

 


Simply remind them
that time is money.

 


No,
that doesn't mean demanding overtime pay. Overtime pay for salaried
personnel is a source of many perverse incentives and bad business
practices. For one thing, managements that pay engineers for
overtime come to think that the purchase is at their discretion
alone -- that the engineer must work the hours demanded, regardless of his preferences. For
another, it gives rise to unrealistic estimating, scheduling, and
billing practices, such as under-bidding a job in the knowledge
that overtime dollars will be available later, once it's "too late
to back out." For a third, once overtime pay becomes routine at
your shop, quite a few engineers will use it to give themselves
informal raises...raises that can amount to as much as 50% of their
official salaries.

 


Your Curmudgeon has
worked in shops that routinely paid for engineers' overtime. He
never saw a project completed without it...indeed, without quite a
lot of it. The estimates submitted in those shops were always
ludicrous, too. Draw your own conclusions.

 


The
"time is money" aphorism applies nicely if turned around:
money is time.
It's often, albeit not
always, possible to "buy time" with the proper application of
money:

 


-- By buying a
packaged solution from a vendor willing to customize it to your
needs;

-- By purchasing
development tools of greater power;

-- By subcontracting
such things as documentation and testing;

-- By hiring
short-term labor to help with routine tasks.

 


Middle management
often reserves discretionary funds for precisely these
contingencies. They're reluctant to use them, in part because a
middle manager who conserves them will often earn a gold star at
his performance review. But if you can make the case that you and
your group have been cornered, such that the alternatives are
missing an important deadline or spending some fraction of the
contingency reserve, you might be able to save your home life, and
the home lives of your group members, from managerial invasion.

 


The four approaches
above should be explored in the order given. Outright purchase of
the solution, with a modest amount of customization, will make you
look like a genius and free your people for other labors as well.
Purchase of better development tools, guaranteed to enhance your
group's productivity both for this project and for projects to
come, will mark you as a manager in touch with his field and alert
to the opportunities it provides. Subcontracting detachable work
will free your group members from the tasks they'll most likely
shortchange anyway; engineers hate both documentation and testing.
Finally, if you must hire short-term help, at least your superiors
will allow that you don't let your pride get in the way of the
interests of the company.

 


Don't expect it to be
easy. Quite a number of companies are afflicted with the "Not
Invented Here" virus, and will resist any suggestion that some
third party could do a better job than the folks on the payroll.
Superior development tools, however much they can help, will cost a
significant sum, and will frequently come with a learning curve
your group must climb. Subcontracting and short-term labor can both
be very expensive, in addition to which they impose a monitoring
burden on you -- and you may rest assured that once you've wheedled
the necessary funds from middle management, middle management will
expect you to personally guarantee the delivery of the goods.

 


But sometimes, it's
the best way. Not necessarily the only way, but the alternative is
seldom preferable. Overtime should be avoided except in genuine,
extremely short term emergencies. The forty hour week didn't spring
like Athena from the brow of Zeus; it's the fraction of one's
conscious week that's optimal for tasks requiring concentration and
sustained effort. If it were otherwise, America would have
converged on some other figure, for our market values efficiency
above all things.

 


Besides, if you're
serious about nurturing your group's morale, what better way is
there to do so than to conserve their priceless free time, so that
they can spend it shoring up their sagging castles while their
shrews make half-witty comments about their ineptitude and their
brats bombard them with shrill demands for the latest designer
iPods and accessories?

 


==<O>==
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==<O>==

 


7. "Let's Give 'Em Something To
Talk About!"

 


In
many engineering environments, the demands of schedule and budget
management make essentially no room for initiative on the part of
the working engineer. The engineer is expected to do what he's
told, when he's told to do it, and nothing else. If this isn't regimentation, it's a damned close
approach.

 


Most
persons engaged in any of the varieties of engineering would
qualify equally well for employment as something else. They're
engineers because they like to build things that others can and
will use. This partakes of an unfortunately overlooked aspect of
our occupational lives: the extent to which our ability to play while we work
contributes to our job
satisfaction and morale. The persons most likely to overlook it are
middle and upper managers.

 


Alongside the
work-as-play paradox, engineers have a need to be able to point to
their accomplishments with pride. That's what makes the tragedy of
a product that doesn't sell, or worse, never "gets out the door,"
as agonizing as it is. Such a product doesn't delight anyone; the
engineers who designed and made it can't preen about having done
something of value, that's eased or enriched the lives of others.
Again, the persons most likely not to comprehend this need are
middle and upper managers.

 


The recognition of
these needs is a big part of why your Curmudgeon is regarded as a
subversive within his organization, albeit a subversive it would be
madness to fire. He doesn't hold with the regimented approach to
engineering, constantly seeks ways to finesse the contrary
expectations of his superiors, and regards the maintenance of the
morale of his subordinates as a sacred responsibility.

 


A
healthy engineer -- mentally healthy; all engineers live on vending machine droppings and
coffee and will do so until an even more destructive diet is found
-- must be able to play as he works, and must be able to cite his
accomplishments with deserved pride. Therefore, his front-line
manager must contrive opportunities for him to play, and must
strive relentlessly to get his output the attention and admiration
it deserves -- the kind measured in dollars and cents.

 


It's
very, very hard. The most salient aspect of modern technological
society is the evanescence of just about everything in it. The 720p
HDTV your Curmudgeon purchased three years ago is now regarded as old hat. The steam
vented by his five year old computer elicits gasps from visitors.
And never
may he admit that he still
prefers to program in C, unless he wants to show cause why he
should not be committed on the spot. In consequence, we have to
struggle to stay on the leading edge for unforgiving economic
reasons; that reduces our opportunities for play-at-work and makes
it necessary to be ruthless about sloughing products or services
that, however well executed, have failed to garner the market's
favor.

 


But difficulty is not
an acceptable excuse, particularly not for an engineering
manager.

 


Sometimes one can work a little play into an effort by
suggesting to a lead engineer that he investigate the possibility
of doing it a new way, or with a new set of tools or technologies.
(Ethically, a manager may only suggest such a thing; mandating it is out of the question.) As nearly
all engineers are technophiles, an opportunity to get intimate with
a sexy new tool suite is likely to appeal to him. Even if he elects
not to use it on his current project, it will become part of his
arsenal, and might well factor into his next effort, or the one
after that.

 


Sometimes, schedule
considerations will be loose enough to allow engineers to explore
play-projects of their own. This is particularly productive when a
play-project has been stimulated by the experiences of previous
projects. For example, one of the perennial nuisances in your
Curmudgeon's shop is the need to construct special-purpose test
harnesses for our simulations, which communicate with other
programs on a variety of serial and parallel interfaces. One of
your Curmudgeon's folks, who finished his most recent project a
couple of weeks early, is sketching out an approach to a
configurable interface stimulator, which would acquire interface
controls as Dynamic Link Libraries and message definitions as XML
files, entirely at run time. Even if upper management doesn't
decide to fund the development effort immediately, we're having fun
with the conceptualization process.

 


The other need can be
harder to meet. As previously conceded, one cannot expect the
company to "push" products that have passed their marketing window,
or perpetuate those that have been superseded by developments. But
there are opportunities, particularly in software, to make oneself
a "vendor" to one's fellow engineers, by developing component
technologies those others can incorporate into their own
enterprises. Accordingly, your Curmudgeon encourages his people to
think "a little more generally than the spec," whenever conditions
will permit it. A reusable package looked upon with favor by one's
occupational peers fertilizes the best sort of self-esteem: the
sort where the appreciation one is receiving is certified genuine
and significant by virtue of its source.

 


The front-line
manager who can keep currents of this sort flowing through his
group is "giving 'em something to talk about," both among
themselves and to engineers outside the group. He's helping to keep
their blood pumping and their fascination for their work strong. A
good measure for how well it's working is how often the manager is
approached by outsiders about the possibility of getting into his
group. The need to pull a regretful face two or three times a month
and say, "Sorry, I don't have any open billets at the moment, but
I'll certainly keep you in mind" is one of the more pleasant
demands on a manager's time and attention.

 


Upper management will
notice, too. Trust your Curmudgeon on that.

 


==<O>==

 


8. Concentration And Productivity

 


Regardless of what
you might hear if you were to conduct a survey, most Americans
dislike solitude. Perhaps that's for the best, given how difficult
solitude has become to attain and maintain. In any case, the
consequences of our seldom-relieved togetherness have had some
interesting effects on office life in these United States, not all
of which have been for the better.

 


Most technical and
technological work requires concentration. Concentration requires
solitude or the closest possible approach to it. It doesn't mix
with frequent interruptions, blather from ceiling speakers, or
constant micromanagement. Employers who fail to understand this are
punished with low productivity and high turnover. But from your
Curmudgeon's travels as a working engineer and manager of others,
that would seem to be the norm, even in the best-regarded of
America's technology companies, which opens wide the question why
our aggregate productivity is as high as it is.

 


There's no uniform
answer. Some companies allow individual workers to deploy defensive
measures, such as personal music players. Others provide off-site
environments to which their favored technologists may retreat at
will. Still others merely bear the consequences of their cacophony
and managerial gerbilism.

 


Your Curmudgeon does
his best to preserve the privacy and serenity of his subordinates.
He doesn't always succeed -- even a Curmudgeon Emeritus can only
intimidate so many corporate officers per year -- but he gets his
way far more often than not. His people reward the effort with
levels of productivity and quality well above the norm for their
domain. Unfortunately, one of the consequences is that they're
frequently targeted by other managers. It's unethical to block a
subordinate from moving on, especially if there's a raise or a
promotion in the offing; it's even more unethical to run a rival
manager down in the parking lot simply to keep hold of one's
troops.

 


Of course, your
Curmudgeon isn't the only front-line engineering manager bedeviled
by such problems. He's tried to spread the gospel of concentration
both verbally and by example, but most corporate environments,
including his current one, have proved resistant, so all he can do
is what he's already doing for his own group. Out of it all has
sprung a fascinating dynamic: the emergence, or re-emergence, of
"superstar engineering."

 


The
superstar is anathema to the managerial mind. He's naturally
productive and innovative; his concentration is undented by levels
of noise and interference that would drive the rest of us to
homicide. But he goes his own way in all things. He ignores
schedules, standards documents, and demands for walkthroughs and
reviews. At any moment, his manager is as likely to find him designing a video
game as working on his current assignment...unless designing a
video game is his current
assignment. Nor will threats of any sort deter him from doing as he
pleases, for he knows his own value. He cannot be directed; he can
only be seduced, cajoled, and, finally, tolerated.

 


Don'
try to put the superstar on a team, or get him to convey his
"secrets" to his colleagues. He does not work well with others.
He's unlikely to be able to articulate anything of use to another
engineer. Besides, he'd rather do it all himself; that way, he
knows it will all be just right. He hews to the dictum that "the
real programmer doesn't read requirements documents; users are
lucky to have any programs at all and should be grateful for what
they get." All the same, almost anywhere he's found, he's both
valued and visible, because somehow or other, he gets the job done.

 


But the superstar is
a single point of failure. An organization that relies upon one has
made itself vulnerable to his loss. He could get sick, retire, or
die. He could go on an extended vacation, or take a sabbatical. He
could have an epiphany and change trades completely. He could
become a Scientologist. He might even leave your employ -- and you
may be sure that he's being importuned by rivals both inside and
outside the company's gates.

 


Technology companies
could protect themselves against the need for superstars by
contriving working conditions that would conduce to heightened
productivity by everyone. Very few do.

 


Why
this topic today, you ask? Well, your Curmudgeon has just come home
from The Place of Little Appreciation, after two of the most
astoundingly productive days of his career. The shop is closed from
close-of-business today until Crack-Of-Dawn, Monday. The overwhelming majority of
your Curmudgeon's colleagues opted to take vacation days yesterday
and today, to give themselves two continuous weeks off. As a
result, he was virtually alone in the office. The quiet allowed him
to solve a multitude of problems he hadn't even been able to
address for two months at least.

 


Not that he has no
worries left, mind you. His most treasured subordinate has just
left for a month-long motorcycle tour of India, Thailand, and other
"fun spots" in South and Southeast Asia. Admittedly, this gentleman
is a former Marine well able to take care of himself (to say
nothing of any "freedom fighter" who might presume to trouble him),
but your Curmudgeon will be saying a few extra prayers every night
just the same.

 


==<O>==

 


9. Layoff-Proofing

 


A responsible manager
must be more sensitive than ever before to the protection and
retention of his subordinates.

 


This
isn't just about human kindness or ethical obligations; it's also
the very best business sense. Even if you can attract new hires at
a moment's notice, whenever you lose a valued employee you lose all
his experience and all his domain knowledge. There are a lot of
folks out there who can program computers, or do accounting, or fix
lawn mowers. There are only a few who can do these things
the way you need them
done... and they
all work for you.

 


Domain knowledge -- that is, expertise in a specific area of
human action as practiced by a well-defined category of people --
is the most precious asset any "white-collar" company can have.
Many companies have traded on their domain knowledge and nothing
else for generations. The company that employs your Curmudgeon's wife is a good
example: it sells accounting, administration, and financial
planning services to Catholic religious organizations only. If you haven't done that sort of work,
you can't imagine how specialized it is. Your Curmudgeon's wife
does, which is why her employer would pull the Moon down from the
sky to keep her.

 


Beyond that, there's
the aspect of modern office work that most who do it are reluctant
to discuss: our interdependence on one another's skills and styles.
A team that's been together for some time is more than the sum of
its parts: each member has learned to leverage his skills by the
skillful exploitation of the complementary skills of the others.
This requires more than just knowing what each team member is good
at; they must learn to mesh their styles in such a fashion that
their strengths will come to the fore and their flaws will be
suppressed. It's a process no manager can compel or accelerate,
though many have come to ruin in the attempt. For a productive,
well integrated team to lose a player after years of steadily
improving coordination comes near to a disaster.

 


Yet all businesses
have times of flat to negative returns. All businesses are
impelled, from time to time, to reduce their workforces. A good
manager will do his utmost to see to it that when the layoff lead
starts to fly, none of his people are hit.

 


All too obvious,
right? The objective is not in doubt. The questions are about
tactics.

 


***

 


Viewed in the
abstract, all workers of any kind are salesmen. Each sells a
service to his employer, who accepts the bargain because what the
worker produces or provides is worth more to the employer than the
salary paid for it.

 


When a worker of any
sort accepts a job, he's formed a tentative contract with his new
employer. The contract is revocable by either party at any time;
therefore, the artisan's need is to keep his employer "sold" on the
value of the contract.

 


But in what does that
value inhere? If the employer no longer needs the worker for the
immediate future, why should it not discharge him for the time
being and replace him when conditions change?

 


Two arguments are
presented above: the loss of the worker domain knowledge, and the
amputation of a limb from a well integrated team. They're both good
ones. Yet far too many companies systematically under-value both
domain knowledge and team integration, for reasons both complex and
tragic. Your job as a manager is to buttress the objective value of
your subordinates' skills, domain knowledge, and coordination in a
fashion that will make them seem irreplaceable.

 


This leads directly
to the Value Trichotomy.

 


There are only three
fundamental reasons why customer Smith should do business with
vendor Jones:

 


-- Features
Pioneer: Jones is
the sole provider of exactly what Smith needs.

-- Price
Leader: Among those
who could meet Smith's needs, Jones provides the best
price-to-performance ratio.

-- Service
Intimacy: Jones has
involved himself so deeply in Smith's exact needs and operations
that for all practical purposes, Smith has sub-contracted that
aspect of his business to Jones. Jones might not be the cheapest
vendor around, but due to his willingness to "own the problem" --
that is, his acceptance of full responsibility for a significant
area of Smith's concerns, and his effectiveness at dealing with
everything in that domain -- Smith is happy to pay Jones's
charges.

 


There are sometimes
crossbreeds of these propositions, but in the abstract they are all
the reasons any company ever chooses to do business with any
vendor.

 


***

 


Many a large company
is organized pyramidally -- not merely as regards managerial
authority, but also as regards its production of whatever it
sells:

 


-- The
"pinnacle" group actually produces the item(s) for sale;

-- Below the
pinnacle lies a top-support layer, that provides the pinnacle with
its immediate needs in bringing its products to market.

-- Below the
top-support layer lies a second-support layer, which sustains the
top-support layer (and indirectly, the pinnacle) in its
efforts.

 


Still further below
are groups whose connection to the product is even more indirect,
but which provide services or facilities that have a true influence
on the company's products, distribution, internal operations, and
image in the eyes of the larger world.

 


All the layers of the
pyramid are required to keep the thing standing, with products or
services issuing from the pinnacle to the marketplace. High-ranking
managers ought to understand this. Not all of them do.

 


Clearly, unless your group is directly involved in the
production of the company's products or services -- the things that
are immediately and undeniably the source of its revenues -- you
can't count on anyone above you seeing you as indispensable. Even a
group that genuinely is indispensable will sometimes be sacrificed to the demands of
current cash flow; regulatory-compliance groups and research groups
are excellent examples.

 


All
you can do is maximize the value, and the perception thereof, your group brings to
the company.

 


***

 


Your Curmudgeon runs
a group that produces laboratories and supports the people who use
them. Those labs are the initial test sites for his company's
products, but they produce no revenue of their own. A
literal-minded cost accountant would see them as overhead; a
thoughtless vice-president would prefer to cut them back in
preference to reducing, say, the advertising budget. And of course,
fewer labs would mean fewer engineers required to design,
implement, and support them.

 


To the naive mind, it
looks like the best possible course...until the consequences in
lengthened development cycles and reduced product quality manifest
themselves. But of course, your Curmudgeon would prefer not to have
those consequences manifest themselves in the first place,
especially if a layoff has made his "I told you so" inaudible to
the powers that be. So he looks for ways to prevent layoffs from
striking his group, for both selfish and corporate-minded
reasons.

 


The best tactic he's
found so far is rooted in the Service Intimacy alternative of the
Value Trichotomy:

 


-- Accept full
responsibility for a significant area of the company's concerns,
and deal with everything in that domain. The company will be happy
to pay our charges.

--
Does the pinnacle group, which develops the company's products,
need more laboratory facilities, whether in quantity or in
functionality, than it originally believed? Provide them.

--
Does the pinnacle group need assistance in comprehending the
customer's requirements, or in absorbing the special knowledge
domains that bear on the project? Work alongside them.

--
Does the test group, which accepts the pinnacle group's efforts and
validates them against customer requirements, need facilities of
its own? Provide
them.

--
Does the process / metrics group, which attempts to project future
schedule and budget needs from current and previous projects, need
some specific sort of data gathered or processed?
Assist them.

--
Does the customer-liaison office, which must "keep the customer
sold," need special materials or presentations developed to support
its case? Assist
them.

-- Make sure
that all the above "internal customers," and any others that might
present themselves, know that you're always ready, willing, and
able to help -- and cheerfully.

 


By "taking ownership"
of so large an area of responsibility, the group makes itself
useful to a number of other groups, diversifying its ally base. It
also guarantees that all group members will be kept busy; this is
an advantage of no small magnitude in military engineering, where
the maxim often seems to be "hurry up and wait."

 


In his twenty-two
years carrying supervisory responsibility, your Curmudgeon has lost
exactly one subordinate to an involuntary termination -- and it was
one he wanted to lose.

 


***

 


Circumstances vary
among cases, of course. Not every manager will be able to volunteer
his group's expertise for many different areas of need. Accountants
can seldom help with military product planning. Plumbers tend not
to know much about network design, though some could surprise you.
But the general rule ought to be clear: Diversify your customer
base inside the company. Be as useful as you can, to as many
different constituencies as you can, always with a smile.

 


Does this seem too
obvious to need saying? Perhaps. But your Curmudgeon has seen too
many managers doggedly resist the suggestion that they put
themselves and their groups at the service of others. They seem to
believe that success lies in minimizing their workloads, presumably
to minimize the chance of failure. In practice, it works the other
way around: busy people are more productive, per person per unit
time. They're usually happier, as well.

 


Your subordinates
will know and appreciate your efforts in this regard. They may
"complain recreationally" about their workloads -- it's an
undiscussed perquisite of white-collar work -- but they'll go home
each day ready to relax, usually with a sense of accomplishment.
Management above you will notice, too. Over time, the idea of
parting with any of you will become unthinkable. You and yours will
be the ones to turn off the lights.

 


==<O>==

 


Afterword:

 


Though drawn from your Curmudgeon's personal
experiences, he believes that the above observations and inferences
will generalize to the great majority of other work environments,
including non-engineering environments. The problems involved in
working with a team, creating a product, nurturing it to readiness
for the market, and supporting it after its debut simply aren't
that many in kind.

 


Your Curmudgeon is nearing the age of
retirement. He set down the above thoughts in the hope that others
who face, or are about to face, problems and challenges similar to
his own will find them useful. He could be wrong; he often has been
in the past. But even lessons incorrectly drawn can be seed
material for fresh beginnings.

 


After all, we do most of our learning by
screwing up and suffering the consequences. Ask any engineer.

 


==<O>==

 


Francis W. Porretto is an engineer,
fictioneer, and commentator. He operates the Eternity Road Website
(http://eternityroad.info), a hotbed of pro-freedom, pro-American,
pro-Christian sentiment, where he and his Esteemed Co-Conspirators
hold forth on every topic under the Sun. You can email him at
fwp@eternityroad.info. Thank you for taking an interest in his
work.
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