






















































































































































































































































































































20 Who's Always Right? 

11rhere's more to a computer-based business than the software. However 
"""1complex or novel, software is but one component of a larger enterprise. 
The goal of that enterprise must be to perform a useful service to some base 
of customers. If you don't serve your customers, you lose them. If you lose 
your customers, you don't have a business. If you lose your business, it 
doesn't matter how wonderful your software may be. 

To a business type, this sentiment should be obvious. Technical types 
often get led astray, however. They take for granted that an intricate piece 
of technology will be admired for what it can do, whether or not it actually 
delivers reliably. They assume that new technology can make its own rules, 
whether users like it or not. You can get away with that kind of thinking for 
awhile. (I should know, having committed both sins.) In the long haul, 
though, the competition will grind you down. 

I've discussed some aspects of this topic in earlier essays. See Essay 7: 
Awaiting Reply, on the need to respond promptly to customer problems. 
Essay 14: Shelfware describes how programs become so annoying they end 
up on the shelf. And Essay 16: Customer Service talks about supporting 
software. Two recent experiences have encouraged me to revisit the topic. 
Both concern companies that sell good software products. But in each case, 
I found myself flabbergasted at the response I got to a service request. 

Perhaps I am getting crustier with advancing age. I know I am less 
tolerant of poor service. Perhaps I resent having to buy so much software 
these days. I know I enjoyed writing my own for two decades. Or perhaps 
I am just sensitized to such issues by the ongoing trade debate between 
America and Japan. Certainly good service is essential to maintaining a 
good competitive position. Whatever the motivation, I feel the experiences 
are worth reciting here. Both make good cautionary tales for those of you 
who would program on purpose. 
11rhe first concerns Xerox Ventura Publisher. I have been using this type­
"""1setting software since its first release many years ago. With it I typeset 
letters, lecture materials, and all the books I publish these days. It has the 
heavy-duty capabilities I need and it mostly works fine. 

At the end of 1990, I left home for a year in Australia. Just before leaving, 
I upgraded to the Windows version of Ventura. (See "Programming on 
Purpose: Font Follies, Computer Language, April 1991.) My plan was to finish 
writing a new book and revise another during my sojourn. 
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The new book was The Standard C Library (Pla92). As is so often the case 
for a large project, it took several months longer than I'd planned. A 
contributing factor was that Ventura under Windows (VPWin for short) 
began crashing as my chapters got larger. I assumed that I was hitting some 
capacity problem and began to dread each added word. 

The problem eventually got so bad that I stopped trying to hide from it. 
I spent a whole day isolating the problem. Seems that the hyphenator 
couldn't digest cross references. Start editing a line and heaven help you if 
a cross reference jumped from one line to another. I finally got a two-line 
chapter to crash predictably. (The only reason that large chapters got more 
fragile was because they tended to accrete more cross references.) At least 
now I knew what to avoid. 

Then I noticed that my borrowed Apple Laserwriter wasn't kerning 
properly. Kerning is the practice of squeezing together certain pairs of letters 
to improve appearances. A classic kerning pair in almost any font is "VA." 
My draft copy showed that certain pairs were squeezed too much. But a 
given pair would sometimes kern properly, then other times overdo it, even 
on the same page. 

I could only hope that the problem was peculiar to the Laserwriter. The 
final page images were to come out of a 1200 dpi Monotype system. Well, 
they came out about as bad as ever. I was running late and on the wrong 
side of the planet for quick support. The book came out chock full of typos 
(my fault) and kerning gaffes (thanks to VPWin). 
~ow, I have paid for maintenance on Ventura Publisher for many years. 

,,j[J,, That gives me the right to camp on hold, at my expense, until a 
telephone support person can talk to me. Perhaps it was a false economy, 
but I couldn't abide a week of half-hour trans-Pacific calls to chase down 
assistance. So I waited for the lull between book projects to pursue the 
matter. 

I wrote a letter to Ventura Support outlining my problems. I asked for a 
fax number that I could use to chat with them. A couple of weeks later 
(normal Pacific delays) I got a reply. The first paragraph set the tone nicely: 

Neither of the problems you briefly describe in your letter represent "bugs" in 
the software. They seem more likely to occur as a result of the configuration of your 
system. There is not enough information in your letter to enable us to do so at this 
point [sic]. Changing width tables as well as kerning work without problems if 
there aren't system conflicts. 

The letter went on to observe that the serial number I gave in my letter 
was for a pre-Windows version of Ventura. Besides, my support agreement 
provided support only in the U.S.A.. What was I doing in Australia with 
such an agreement, anyway? It concluded with the address of the Austra­
lian sales office for Ventura. It did not include the fax number I requested. 
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The first sentence made me so angry that I had trouble reading the rest 
of the letter. You simply do not tell a customer that the bugs he is reporting 
aren't really bugs. As for the rest of it, I had to admit they were right. I'd 
sent them the wrong serial number from the wrong country. They didn't 
have to help me and they'd proved it. Congratulations. 
7{ keep a small folder labeled, "Who's Always Right?" It's small because 
..Dit seldom contains more than one letter from any given company. A 
typical letter is from my former insurance agent. She took a year and a half 
to stop charging me for a car I'd sold. Her letter demonstrated conclusively 
that it wasn't her fault. Prosecution so stipulates. Big deal. 

Unfortunately, only Ventura sells support for VPWin. I had no competi­
tor to go to. So I drafted a blistering reply and filed the letter. In fairness, I 
must report that I got back a fairly contrite letter. It allowed as how I might 
really have bugs and suggested a few things to try. It even included a fax 
number. Along the way, I learned that my bugs were hardly unique to me. 
Maybe Ventura hadn't heard of them, but quite a few other customers had. 
More than one had shelved VPWin in place of the GEM version because of 
the persistent kerning bugs. But it took me months to get such an admission 
out of Ventura support. 

Meanwhile, my second book project was coming to a boil. Jim Brodie 
and I were reissuing our Standard C (P&B89) as ANSI and ISO Standard C: 
Programmer's Reference (P&B92). Time was getting tight and the kerning 
problems remained. In the end, I typeset the book by turning kerning off 
globally. I then hand-kerned the worst offenders. I have now upgraded to 
a newer version of VPWin with lots of neat new features. But it still can't 
kem reliably. 

I should say that the Ventura support staff can be very helpful. When it 
comes to showing folks how to use Ventura Publisher, they are often quite 
good. But when it comes to finding and pushing through bug fixes, they 
can only wait on their betters. I am still waiting too. 
~y second experience concerns Checkfree. Their software lets you send 
Jl~lout checks by electronic mail, just like the big guys. It's a fairly new 
service, and slightly scary. How do you trust that a few typed commands 
and a mysterious dataphone call will really pay your mortgage on time? 
How do you prove you tried if a few bytes go astray? Clearly, this is a 
business that must put a high priority on building consumer confidence. I 
waffled more than once before I finally sent in my application. 

But eventually I did. Two weeks later (with no Pacific delays) I got my 
System Identification Number (SIN for short). I was ready to join the 
modem world of banking. There was only one small problem. My SIN was 
supposed to be my Social Security Number (SSN). But the folks at Check­
free had changed the first of two 7s in my SSN to a 9. What a nuisance. 
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So I called the Checkfree support number. They asked for my SSN. I told 
them they didn't want it. They asked again. I gave it to them. They told me 
I didn't exist. I explained the problem. At this point I got a set lecture about 
the difference between SINs and SSNs. Seems the two don't really have to 
match. That's just a convenient starting point. (Same tone of voice as those 
folks who announce unavoidable flight delays.) 

I explained that I could understand that. (Programmer training can help 
you in real life, sometimes.) But I really want my SIN and SSN to match, since 
that was my original intention. Oh, that's easy (cheerfully). All you have to 
do is cancel this account and reapply. In another couple of weeks, you'll 
have your new SIN. 

Isn't there some way you could just fix the problem, I asked in all innocence. 
Out of the question. You mean, I have to go to all this trouble because you made 
a mistake? Well, let me ask. After a delay, the cheerful voice again. No 
problem, if it's our mistake we'll just go ahead and fix it. You should be 
straightened out in just a day or two. That's more like it. 

So I waited two days and sent a small batch of transactions under my 
corrected SIN (my SSN). They were accepted and acknowledged. Great. 
This service is not so bad. I got into the swing of things and began paying 
bills in earnest. 
('.;'I' week later I got a letter from Checkfree (dated a week earlier). It warned 
.:cl.me that I had sent a batch of transactions under the wrong SIN. They 
were now in limbo awaiting clarification from me. No list of transactions. 
No mention of later batches. Yikes! My worst fear realized. Visions of angry 
creditors danced in my head. 

I immediately called Checkfree. They asked for my SSN. I went through 
an abbreviated version of my earlier pas de deux. When I confessed to my 
"correct" SSN, the customer-support person was most helpful. He ex­
plained that they had re-examined my application and concluded that there 
was no need to change it. That 9 could be read as a 7, so the error was my 
fault. They were right and I was wrong. 

I said I was led to believe they were going to fix the problem. My mistake 
again. I said I really didn't want to go through life with a SIN that was 
almost but not quite my SSN - particularly when they kept asking for the 
latter. He repeated the set lecture about why they don't have to be the same. 
I said I wanted them to match anyway. He repeated the drill about canceling 
my current account and reapplying. I asked for a list of transactions in limbo 
so I could unwind from the current mess. He allowed as how he couldn't 
tell me. 

Somewhere around here, my voice went up half an octave and about ten 
decibels. My customer service person offered to hang up on me. I calmed 
down and asked to speak to his supervisor. He cheerfully passed me on to 
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her like the proverbial buck. She was icy calm, but unbending. I got the 
same lectures from her as her minions. It was clear that I had unearthed a 
nugget of unalloyed Company Policy. I began to see how I would get 
treated if a $5,000 transaction ever went astray. 

At that point, I was mad enough to drop Checkfree forever. But I was 
worried about those transactions. And I was curious. Was this treatment 
the aberration of a mismanaged customer-service staff? Or did it reflect 
policy passed down from on high? So I did what the letter told me to do. I 
sent e-mail under my "correct" SIN requesting reinstatement of the trans­
actions sent under my "incorrect" SIN (my SSN). I also requested confir­
mation of all the transactions, so I could start to sort out my electronic 
checkbook. Then I sent my customary blistering letter, this time to the 
president of Checkfree. 
~ ver the next week or two I got two replies. One was a letter from the 
"17icy supervisor. It documented in detail how Checkfree was right and I 
was wrong. It even included a photocopy of my offending application. 
(That'll treat me to cross my 7s for clarity.) I filed it under "Who's Always 
Right?" and forgot about it. 

The second reply was a phone call, but not from the president. Instead, 
the woman explained that she wanted to understand why I was so upset. 
She then repeated all the lectures I had heard several times before. No doubt 
about it, I was wrong and they were right. I asked for a list of pending 
transactions. She could only tell me about those that had cleared the bank. 
Not much help. 

I asked about my confirmation request. She assured me that all e-mail is 
logged and gets a response. Couldn't prove it by me. She hung up to investi­
gate the matter. Called back to say that my e-mail had been logged, sure 
enough, but got no response. But please understand, that sort of thing Just 
Doesn't Happen. 

Yup. 
As of this writing, I have send out a couple dozen transactions via 

Checkfree. I have yet to receive a bank statement showing what has 
happened to any of them. Probably, they're all just fine. I worry from time 
to time, though, about what will happen if my proverbial $5,000 check goes 
astray. And I can't wait for someone to go into competition with Checkfree. 

I repeat the moral of these two tales for emphasis. Even for a business 
built around computer software, the software is not central to the business. 
It is the service you provide to willing customers that counts most. Those 
customers don't have to be right. But then again, they don't have to be your 
customers either. o 
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mfterword: These two encounters proved to be more than just isolated incidents . 
.:ct. The Ventura kerning bug disappeared only when Microsoft upgraded Windows 
to version 3.1. Evidently the Windows PostScript driver was the culprit. Ventura 
has yet to fix any bugs I've sent their way. I do get occasional useful advice from 
them. And I find their maintenance fees cost effective if only for the discounts they 
earn me on upgrades. 

As for Checkfree, I found that they had to write and mail conventional checks 
altogether too often. That led to a mishmash of check numbers and electronic 
transactions on my monthly bank statement, plus a few missed payment dates. I 
was spending more time balancing my monthly statement than I was saving over 
printing all checks with Quicken. It took me months to get my account under 
control after I canceled Checkfree. A few letter writers agreed with my conclusion 
that consumer electronic banking in the U.S.A. is not quite ready for prime time. 

I believe these incidents also prove to be more than just cautionary tales. I find 
them altogether too typical of how customers get treated these days. If we' re moving 
to a service economy, we'd better learn how to deliver service. 



21 The Cycle of Complexity 

?11?11.t hen I started programming, almost thirty years ago, the in thing was 
~FORTRAN II. By the standards of those days, it was a reasonably 
elegant language. You could write horrendous expressions using a notation 
that strongly resembled conventional mathematics. The FORTRAN com­
piler managed to translate those expressions to code that was usually 
correct and not all that inefficient. It sure beat writing assembly language 
most of the time. 

Of course, dedicated assembly-language programmers sneered at FOR­
TRAN programmers. The big machines in those days had a shade over 100 
kilobytes of memory and a clock rate just over 200 KHz. (Yes!) It was clear 
to the old timers that you couldn't afford to waste space or time running 
suboptimal programs. FORTRAN was an amusing little sideline to the 
main stream of computing. Clearly, you had to wallow in the full complex­
ity of assembly language if you wanted to write serious programs. 

Nevertheless, FORTRAN flourished and assembly-language program­
ming began its long, steady decline. True, FORTRAN left you little spare 
capacity. But it was fast enough. FORTRAN made computers available to a 
large group of new users - scientists and engineers who didn't have the 
time or the inclination to become assembly-language experts. As a result, 
computers got used more and the business of making those computers 
flourished. 

That led the computer makers to design ever more ambitious FORTRAN 
compilers. (There was no separate software industry to speak of in those 
days. A hardware vendor provided an operating system and compilers at 
no extra cost.) FORTRAN II gave way to FORTRAN IV and its many 
variants. You could specify device-independent 1/0, even asynchronous 
1/0. That led to richer job-control language (JCL) to tailor each execution 
of your FORTRAN program to a different set of 1/0 devices. 

It wasn't long before all those scientists and engineers began to get a bit 
off balance. If you think assembly-language programming is bad, try 
coding JCL. Engineers walked around with little packets of JCL cards in 
their shirt pockets. These provided the incantations needed to run a FOR­
TRAN program and print the results sensibly. Some shops even employed 
full-time JCL programmers (magicians) who made such talismans for the 
uninitiated. 
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11rhen IBM introduced System/360. It blended the technology, and cul­
~ture, of both scientific and commercial programming into one heady 
stew. (Other companies did too- I cite OS/360 only as a leading example.) 
JCL got even more complex and the underlying OS ballooned. Running 
FORTRAN II on an IBM 7090, you gave up about 500 bytes of storage to the 
operating system. (Yes!) Under OS/360, you could kiss good-by hundreds 
of kilobytes of precious storage. (I use "precious" literally - memory cost 
tens of thousands of times more then than it does now.) 

Still, the marketplace seemed to be demanding ever more complex 
operating systems and programming languages. How else to meet the 
needs of a growing and ever more diverse constituency? Each new software 
release offered still more complexity to provide still more ways to use these 
wondrous new computers. 

Then along came the minicomputer. Scientists and engineers gave a 
shout of glee. Here, once again, were computers they could understand. No 
ornate operating systems or multiple languages. You got a toy OS, an 
assembler, and a FORTRAN compiler. An individual user could conceive, 
and even write, all the software for a nontrivial application. 

Not only that, a single department or laboratory could afford its own 
computer. You could dedicate a machine to acquiring data or running an 
experiment. And it was all under the control of a handful of non experts. 
(Well, quite a few of us scientist types did get tainted with a love for writing 
complex computer programs.) No need to depend on the comp center staff 
- either the techies or the bureaucrats. 

Of course, the comp center staff sneered at minicomputers. The big 
machines in those days were growing ever more powerful. Some even 
offered a megabyte or more of storage. (Yes!) It was clear to the main 
framers that you couldn't afford to waste your time playing with minicom­
puters. They were an amusing little sideline to the main stream of comput­
ing. Clearly, you had to wallow in the full complexity of a main-frame 
operating system if you wanted to write serious programs. 

Nevertheless, the minicomputer flourished and the main frame began 
its long, steady decline. True, those smaller machines had little spare 
capacity. But they were fast enough. The minicomputer made computers 
available to a large group of new users - scientists and engineers who 
wanted to do hands-on computing, either interactive, embedded, or real 
time. As a result, computers got used more and the business of making 
computers flourished. 
11rhat led the computer makers fo design ever more ambitious minicom­
~puter systems. (There was still no separate software industry to speak 
of.) The simple operating systems gave way to clones of their main-frame 
predecessors, albeit somewhat scaled down. You could run COBOL pro­
grams, even specify multiple processes that cooperated or competed for the 
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limited shared resources. That led to richer system interfaces to invoke all 
these wondrous new services. 

It wasn't long before all those scientists and engineers began to get a bit 
off balance. If you think writing for a main-frame operating system is bad, 
try working with a cheap imitation. Engineers accumulated shelves full of 
manuals. These provided the incantations needed to run a FORTRAN 
program and print the result sensibly (if only you knew where to look). 
Some shops even employed full-time systems programmers (magicians) 
who made such talismans for the uninitiated. 

Then Digital introduced VAX/VMS. It brought the technology, and 
culture, of both scientific and commercial programming into the world of 
minicomputers. (Other companies did too - I cite VMS only as a leading 
example.) The system interface got even more complex (if somewhat more 
orderly) and the underlying OS ballooned. Running a program under 
DEC's RT-11 operating system, you gave up about 2 kilobytes of storage. 
(Yes!) Under VMS, you could kiss good-by hundreds of kilobytes of pre­
cious storage. (Now "precious" means that memory cost only hundreds of 
times more then than it does currently.) 

Still, the marketplace seemed to be demanding ever more complex 
minicomputer operating systems. How else to meet the needs of a growing 
and ever more diverse constituency? Each new software release offered still 
more complexity to provide still more ways to use these wondrous new 
computers. 
11rhen along came the UNIX operating system. Scientists and engineers 
"1.tgave a shout of glee. Here, once again, was a system they could 
understand. You got a trim little operating system, a C compiler, and a set 
of killer little programs called software tools. An individual user could 
conceive, and even write, all the software for an extremely nontrivial 
application. 

Not only that, a small group of people could concoct all its own software. 
You could write simple C programs, even shell scripts, to do things un­
dreamed of with other systems. And it was all under the control of a handful 
of non experts. (Well, quite a few of us had to learn how to become UNIX 
system administrators.) No need to depend on the arcane knowledge of a 
bunch of minicomputer systems programmers - or the latest whims of the 
vendor. 

Of course, the minicomputer vendors sneered at UNIX. The vendor-sup­
plied operating systems in those days were growing ever more powerful. 
Some even began to rival main-frame systems in capabilities - not to 
mention storage requirements. It was clear to the minicomputer vendors 
that you couldn't afford to waste your time playing with UNIX. It was an 
amusing little sideline to the main stream of computing. Clearly, you had 
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to wallow in the full complexity of a minicomputer operating system if you 
wanted to write serious programs. 

Nevertheless, UNIX flourished and the minicomputer systems began 
their long, steady decline. True, those early UNIX systems were primitive 
in many important ways. But they were sophisticated enough. UNIX made 
computers available to a large group of new users - scientists and engi­
neers who wanted to develop powerful software applications without 
becoming steeped in the arcana of any particular set of hardware. As a 
result, computers got used more and the business of making computers 
flourished. 
11rhat led the UNIX folks to add ever more elaborate capabilities to the 
~system. (There was now a software subindustry separate from the 
hardware vendors.) The simple operating system gave way to clones of its 
main-frame and minicomputer predecessors, albeit made somewhat more 
elegant. UNIX accreted oodles of specialized utilities, in addition to its more 
general software tools. Each system call, it seemed, needed an extra pa­
rameter or two to give it greater power. Some just couldn't be extended 
enough. That led to even more system calls to invoke all sorts of wondrous 
new services. 

It wasn't long before all those scientists and engineers began to get a bit 
off balance. Slowly, UNIX began to look like all those complex minicom­
puter operating systems that it had worked so hard to displace. The 
three-ring binder no longer served as an adequate repository of all UNIX 
documentation. Engineers accumulated shelves full of manuals. Worse, 
UNIX shops started requiring experts. These provided the incantations 
needed to run a simple C program and print the result to the proper printer 
on the network. Some shops even employed full-time gurus (magicians) 
who interpreted the entrails of system crashes and made talismans for the 
uninitiated. 

Then the UNIX community discovered "open systems." These were an 
excuse to dump even more complexity into a once graceful little operating 
system. Naturally, multiple groups are vying for the right to define what 
constitutes openness. (The group in charge of an open system can thus 
better close the UNIX market to its competitors.) These groups compete by 
adding complex subsystems to UNIX at a prodigious rate. Presumably, the 
open system with the greatest potential for doing something, and the least 
likelihood of doing anything, will win. (But please don't think I'm biased 
against this way of defining the platform we're all supposed to use for 
writing future applications.) 
?ll?fithile UNIX was evolving along these lines, along came the personal 
~computer. Everybody gave a shout of glee. Here is a system that 
many people can understand. You get a tiny little operating system and a 
handful of utilities. Your neighborhood software store will gladly sell you 



Essay 21 The Cycle of Complexity 157 

lots more programs ready to run. If you want, you can even buy a C 
compiler and make your own without a lot of fuss. 

Not only that, the computer is all yours. No need to compete with other 
time-sharing users for response time and disk space. Each individual or 
small group can tailor the hardware, software, and data storage to meet 
individual requirements. No need to depend on the whims and policies of 
a bureaucracy in charge of a shared resource. 

Of course, those bureaucracies initially sneered at the personal com­
puter. Serious computers require serious organizations to manage them. 
You can't expect individuals to make sensible decisions about what to buy 
or how to use computers properly. The personal computer was initially 
viewed as an amusing little sideline to the main stream of computing. 
Clearly, you had to wallow in the full complexity of computer arcana if you 
wanted to make adequate use of a computer. 

Nevertheless, the personal computer has flourished and central control 
over computers has seen a long and steady decline. True, those early 
personal computers were primitive in many important ways. But they were 
sophisticated enough. The personal computer has made computing available 
to an enormous group of new users - ordinary civilians who have practi­
cally any kind of data to process from words to numbers to pictures. As a 
result, computers are getting used more and more every day and the 
business of making computers continues to flourish. 
11rhat has led the makers of personal computers, both hardware and 
"""1software, to add ever more elaborate capabilities to their systems. The 
simple early operating systems have given way to graphical interfaces, 
multiprocessing, and networking. In some ways, that has made computers 
easier to use. But it has certainly made them much harder to program. It 
takes far more than a C compiler and a 200-page MS-DOS manual to turn 
out a state-of-the-art application these days. 

I think it is fair to characterize many programmers of personal comput­
ers these days as being more than a bit off balance. The complexity you 
have to master to write for a windowing system is staggering. A typical 
graphical user interface has nearly a thousand services. These manipulate 
dozens of different data types. You can use an object-oriented language to 
structure this complexity to some extent, but it's still there. You have a lot 
of semantics to master to perform even the simplest of operations. 

Still, the marketplace seems to be demanding even more complexity. 
Multimedia throws sound, animation, and tighter clocking into the stew. 
Pen-based systems and optical character recognition are growing in impor­
tance. Each such subsystem demands its own specialized interface. Where 
will it end? 
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7{ don't have a specific answer to that question, but I can make a rough 
..lJguess. Look back over the cycles of complexity I just recited. They are 
but a few of a dozen or so I have witnessed in my adult career. You can 
probably sketch similar cycles in the development of computer chips, 
architecture, or programming languages. All follow a similar pattern. 

Start with a simple design. If it's a good design, it will flourish. As it 
flourishes, it inevitably becomes embellished. That's the way most people 
think to improve on something they like. It seldom occurs to such people 
that the goodness of a design may stem from its elegance. Embellish it 
enough and the elegance gets lost somewhere along the way. Beyond that 
point, the original design can no longer be rescued. It takes a new departure, 
with a clean new design, to begin the cycle over again. 

The trouble is, few of us can see that wonderful new design before it's 
ready to be born. (A lucky few of us can recognize it for something new and 
important when it finally does arrive.) We have to keep embellishing what 
we have to find out what works and what doesn't. Given enough experi­
ence, some insightful person will then give us that new departure. (And 
those heavily invested in the current complexity will assuredly pooh-pooh 
the new design as trivial and unimportant to the main stream of comput­
ing.) 

Plus i:;a change, plus c' est la merne chose. D 

mfterword: I intended this essay as a ray of hope for today's programmers. It 
.a.seems like the accretion of complexity will never end. Only a faith in historical 
cycles, and our limited tolerance for complexity, gives us hope that the accretion 
will become more tolerable. Note that past complexity never goes away. It just gets 
packaged better, so we can ignore most of it even as we profit from it. 



22 Pity the Typist 

7{ am a touch typist. My typing rate is a steady 50 words per minute on 
.:nhuman-oriented text. For computer programs, data files, and other 
arcana, it is naturally much lower. Even for this sort of gibberish, however, 
my fingers still know mostly where to go. Or at least they want to think 
they do. 

A pet peeve of mine for several decades is the whimsical attitude that 
hardware designers take toward keyboard layouts. (For my gripes about 
tactile feedback from keyboards, see "Programming on Purpose: Warm 
Fuzzies," Computer Language, October 1990.) They act as though there is 
something creative, perhaps even decorative, in a novel layout of keys. 
Sure, most of them (but not all) preserve the standard QWERTY layout of the 
letters. It's all those odd keys that computers delight in that keep us on a 
semipermanent scavenger hunt. 

I suspect that your average keyboard designer is a bad typist. Most 
hardware types I've observed at the keyboard favor the Columbus method 
- discover a key and land on it. A few have their typing done by that most 
famous of typists,mtf- "my two fingers." Seldom do you see an engineer 
engage multiple fingers and thumbs. 

How else do you explain all those new palmtops with keys that are: 
• in alphabetical order 
• in QWERTY order but with rows misaligned 
• too cramped or unresponsive for any approach but Columbus or mtf 

Much as I love my Compaq laptop, I'd also love to write essays like this 
one on a palmtop computer. But I won't not until the designers meet us 
trained typists halfway. 
11rhe problem goes back a long way, of course. Christopher Sholes made 
"11the first practical typewriter back in 1867. It is now well known that the 
current QWERTY layout was adopted as a mechanical compromise. Seems 
those first typists were getting ahead of the hardware and repeatedly 
jamming the keys. The QWERTY layout is intentionally suboptimal to slow 
us all down. Over a century later, the form has long outlived its original 
function. In fact, it now interferes with the push to improve typing speed. 

You probably also know that better layouts exist. The Dvorak keyboard 
has been shown repeatedly to be more sensible from a human standpoint. 
People can type noticeably faster with a Dvorak layout than with QWERTY, 
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all other things being equal. Nevertheless, Dvorak remains a hobby horse 
ridden by only a dedicated and tiny minority. 

I know of no better example of standards at work than typewriter 
keyboards. Here is living proof that a standard doesn't have to be techni­
cally superior to endure. It merely has to be good enough. That's always a 
hard lesson for us techies to swallow. 

The Royal portable I hauled off to college differed only in insignificant 
ways from the mechanical clunke:s of the nineteenth century. (Yes, they still 
made mechanical typewriters in the 1960s.) It had few punctuation keys 
that could be misplaced, at least compared to your typical computer 
keyboard of today. As I recall, the layout bore a remarkable resemblance to 
the typical IBM typewriter keyboard of the day. 
?ll?llte have IBM to thank for most of the stability, and sensibility, of 
~typewriter keyboards. That company certainly understands the prin­
ciple of good enough better than most enterprises. And every once in awhile, 
IBM even unleashes some first-rate designers. They rightly dominated the 
office equipment marketplace for many decades. The influence of the IBM 
Selectric keyboard still persists well into the era of computerized word 
processing. 

There have been a few setbacks, make no mistake. I remember when the 
first hobbyist keyboards appeared in the 1970s. They committed numerous 
barbarisms in the interest of controlling hardware costs. You could, for 
example, save a gate or two by shifting for the equals sign(=) instead of the 
plus(+). And so some folks did. (Who cares, anyway? Remember, Christo­
pher Columbus was looking for India when he stumbled across America.) 

The minicomputer vendors were hardly any better. They had bigger 
budgets, but no better sense of the practical. They found more places to 
hide the backslash(\) than you could possibly imagine. That probably was 
of more concern to us early UNIX types than to others. But everybody had 
to paw around for the more widely used control and alt shift keys. 

Besides the extra shift keys, ASCII introduces over half a dozen charac­
ters not found on your Selectric golf-ball typing element. Each of these 
suffers the same fate as the wandering Jew who taunted Christ. They will 
probably not find a resting place until the Second Coming. 

IBM struck again about a decade ago. The PC again showed that Big Blue 
could define a marketplace - and a slew of de facto standards in the 
bargain. Most keyboards started looking like the PC offering. My fingers 
began to feel at home once again. I even began to learn where to find all 
those new function keys and funny scrolling arrows. The PC keyboard 
wasn't a perfect standard, by any means, but it was good enough. 

Then IBM introduced the "enhanced" AT keyboard. Some keys got 
rearranged just for the fun of it, I think. And Apple started pushing the 
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Macintosh. They had to prove they weren't slavishly imitating Big Blue. 
And Sun redefined the workstation market. Everyone knows that a work­
station has different, and more serious needs, than a mere PC. Just when 
you thought it was safe to work on your touch-typing skills once again. 
7{f you think I'm speaking just for the typing pool here, think again. Even 
..lJpeople who believe that computers should talk and listen acknowledge 
that keyboards won't go away. We all use them to talk to a host of applica­
tions. (You can't point and click to say everything.) The more we can make 
our typing skills portable, and second nature, the more computers will fit 
smoothly into our daily activities. To the extent that computers are intimi­
dating, their legitimate uses will remain stunted. 

A particularly important application to us programmers is editing text. 
I have already harangued on that general topic in an earlier essay. (See 
"Programming on Purpose: Text Editors," Computer Language, May 1991.) 
We each form a mental model of what's happening to the text we edit. We 
rely on the screen display to reassure us that the text is changing the way 
we expect. If what we see is what we want to get, that's useful feedback. 
Any means is justified if we get the pattern of marks we want on screen 
(and later paper). 

When we want to do more than generate marks, however, the job gets 
tougher. Not every keystroke can or should generate a printable character. 
We need a set of "meta keys" to give instructions instead of directly 
generating text. Sensible patterns of meta keystrokes constitute a language 
in their own right. It becomes yet another thing we need to learn as touch 
typists. 

A typewriter has only a limited set of meta keys. You leave space between 
words with the space bar. You start a new line with the return key. You skip 
over to a tab stop with the tab key. Maybe you back up to overstrike a letter 
with the backspace key. You also switch between two interpretations of the 
keyboard by judicious use of the shift and shift-lock keys. (European 
typewriters also have "dead keys" to ease overstriking letters with accent 
marks.) 

That's the document formatting language known to typists for over a 
century. Throw in a correcting key, or a bottle of White Out, and you've got 
the full set of editing commands. Not a lot to learn, but good enough to 
generate literally mountains of office correspondence over the years. 
11rhe computer has changed all that. From its earliest days, it has sup­
"1.tported character and line deletion, usually with single-character com­
mands. Those simple commands soon gave way to ever more complex 
meta-languages. At first, the editing commands consisted of printable 
characters. That necessitated a mode-sensitive editor. You had to make a 
point of switching between entering text and modifying what you'd en-



162 Programming on Purpose 

tered. Start entering text in edit mode and the most fascinating things could 
happen - and often did. 

So programmers began to favor modeless editors. Commandeer some 
keystrokes not likely to be entered by your average typist. Give each a 
useful meaning, and preferably one with some mnemonic value. You have 
three combinations of the control and alt shifts to apply to dozens of other 
keys, alone and shifted. The sky's the limit. 

The sky, however, is no place for a touch typist. Your fingers can memo­
rize only so many operations. If they differ between editors, you're in a 
bind. One response, a common one, is to stick with the editor you've 
learned to love, however old fashioned it becomes. Another is to learn little 
or nothing about the peculiarities of any one editor. However fast you type 
running text, you're sailing uncharted waters when you edit. 

I'm pretty firmly in the second camp. I've seen too often what happens 
to people who master too much arcana. They become so invested in their 
knowledge that they resist learning anything new. I also move among 
various systems a lot. That keeps me from devoting much typing time to 
any one peculiar editor. I prefer being able to do a few simple edits rapidly 
to over specializing. 
11rhe WIMP interface is supposed to have fixed these problems. (WIMP 
'L!lstands for "windows, icons, menus, and pointing devices.") No funny 
keystrokes to memorize any more. Now you can perform natural, human­
oriented operations to edit text. Everything is so intuitive that even begin­
ners get it right. You can edit rapidly with few errors. Right? 

If only that were true. What I find instead is just enough variation among 
text editing schemes to disrupt typing skills. Here, I use "typing" in the 
more general sense. It includes pointing and clicking with a mouse and 
navigating with cursor keys, not just striking keys on a keyboard. (Perhaps 
I should call it "touch mousing.") 

What should the down-arrow key do, for instance? Move the cursor 
down to the next line, to be sure. But where on that line? If the cursor ends 
up within the line of text, the answer is fairly obvious. You want the cursor 
to stay in the same column. If it's beyond the current end of the line, 
however, you have to think harder. The answer you get depends on the 
model you assume for the displayed text. 

One model is the "histogram of text." Each line has a length determined 
by its current contents. Position the cursor past the end of the line and it 
whangs back to the end. You can type trailing spaces if you want, but you 
can only feel them out by moving the cursor around. What goes into the 
file is what you type, period. 

Another model is the "two-dimensional array of text." You can navigate 
anywhere around the array and drop new characters where you will. 
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Spaces presumably fill any untyped expanse of line. Similarly, trailing 
spaces presumably disappear when you write the file. 

As you might guess, I favor the first model. The second involves too 
many presumptions for my deterministic tastes. Borland's Turbo CIC++ 
editor seems to follow the second model. It keeps dumping me in interstel­
lar space when I navigate a source file. I find that to be odd behavior for a 
package that favors an economy of keystrokes. 
7fi! ut even within the histogram model you can find unfortunate variety. 
~The Microsoft Windows Notepad utility whangs back to the end of the 
line. Then it decides that that's the column you want to be in. Windows 
Write has a different notion. It remembers the column you started out with, 
and clings to the ends of any shorter lines. I kinda prefer that behavior, but 
I'd rather have consistency. 

I thought I'd like WinEdit. It has huge capacity, supports multiple file 
windows, and even searches with UNIX-like regular expressions. Then I 
discovered that it treats horizontal tabs as input-only characters. It writes 
the expanded spaces back to a file. I spent one afternoon repairing a dozen 
damaged files, then deleted WinEdit from my hard disk. 

Of the half dozen editors I switch among, my favorite is a surprising one. 
Laplink Pro includes an MS-DOS-based, character-mode text editor almost 
as an afterthought. It has two file windows and an optional emacs-style 
split screen. It supports cut and paste to a clipboard as well as file merges. 
It is fast, has large capacity, and seldom crashes. It even counts words for 
me. 

The author(s) of this handy editor took obvious pains to make it look 
like most GUI-based products. But they left out one operation. You can't 
specify a range of text by a mouse click, move, shift-click. You can only drag 
the mouse across the range. That has burned me any number of times. I 
now find myself avoiding the shift-click method even on editors that 
support it. Conditioned reflexes work both ways. 

Yes, I know that some systems have style guides. They're supposed to 
eliminate unwanted variation among applications. Generally, they focus on 
the "user friendly" aspects of the WIMP interface. Less attention is paid to 
users who are more than naive. My experience is admittedly far broader 
than it is deep here. Still, I can't say I've discovered an island of sanity yet. 
At least not for us beleaguered touch typists. o 

mfterword: There's a lot more I could say on this topic, but I've probably said 
~enough here. If you aren't a touch typist, you encounter only a few of the 
problems I've harangued about. If you are, you're probably accustomed to such 
impediments. I just hope a few system designers (with some clout) are listening. 
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.l1) ecently, I've been on the receiving end of a lot of criticism. That happens 
~to all of us from time to time. Performance reviews are an inevitable 
part of any job. Even the president is answerable to the board of directors. 
And the board is answerable to the stockholders. Whatever your position 
in life, you can always find someone in a position to subject at least part of 
your behavior to critical review. 

You may have seen the old cartoon of the university as a multi-story 
outhouse. Freshmen get the ground floor, sophs the next, and so on up the 
line. Professors aren't at the top, though. There are deans, trustees, then 
alumni. If there is a top, it is lost in the clouds. Different barnyard from the 
business world, but the same pecking order. 

I happen to be "self employed." That doesn't make me immune to 
criticism, whatever you may think. It simply means that I have any number 
of bosses. My constituency is all the people for whom I write, edit, or give 
talks. Each has the opportunity, from time to time, to tell me where to get 
off. I may not always want to hear it, but I dare not tune it out. I ignore such 
information at my peril, just like everybody else. 

It is unfortunate in many ways that my chosen constituency is highly 
technical. In principle, engineers and programmers are trained to be both 
analytical and rational. You'd think that techies would be just the sort of 
critics you need. They can provide a balanced perspective on your perform­
ance. They can focus on constructive criticism. They can distinguish objec­
tive measures from the purely subjective. 

Think that and you would be wrong. 
:nf there is a more critical group than a bunch of computer programmers, 
..lJI've yet to find it. Programmers delight in finding bugs. A "bug" in the 
general sense can be any sort of behavior of which they disapprove. But it 
is not enough for a programmer to find a bug and point it out. Nosiree. That 
bug must be squashed once and for all. 

As a consequence, programmers are not only hypercritical, they often 
overreact. Anything not amenable to objective measurement becomes a 
lightning rod for religious zealotry. Your opinion doesn't merely differ from 
mine, it is dangerously wrong. You are leading innocents astray with your 
ill-considered prattle. Shut up and go away. 

I suspect there is also some truth in the nerd stereotype that the world 
imposes on all us techies. Many of us do indeed lack various social graces. 
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It never occurs to us to waste any air time broadcasting politeness or 
consideration. Our job is to deliver the unvarnished truth (as we see it). 
Leave it to the touchy-feely types to wallow in supportive blather. 

It doesn't help that a technical education tends to be highly competitive. 
Few schools give brownie points for helping out fellow students (sadly 
enough). Even working in groups gets short shrift - until you get in the 
real world, that is. Little wonder that most of us are better at slicing up our 
fellow techies than helping them out. 
7{ first became deeply aware of this aberration when I began attending 
...lJstandards meetings. I was appalled at the emotional frenzies stirred up 
by the most abstract and equivocal of issues. (I was chagrined when I got 
caught up in the emotional fray myself.) In the heat of the moment, the 
debate sometimes got personal. I once had to leave the room when someone 
accused me of deliberately lying to make my point. (I can indeed lie. 
Otherwise, being truthful is more a handicap than a virtue to me. But I save 
my lies for more important matters than mere programming language 
standards.) 

It wasn't long before I formulated a basic law of technical debate - the 
strength of a techie's emotional attachment to a position varies inversely as 
the amount of objective evidence supporting that position. When emotions 
run high enough, the distinction between personalities and abstract ideas 
evaporates. 

I saw a similar insensitivity while selling computer software. One man 
approached me at a trade show and smiled politely. He asked me why my 
company produced such mediocre software that was so full of bugs. He 
could have been asking after the health of a mutual acquaintance in the 
same tone of voice. I'm sure he was unaware of the gross unfairness of his 
characterization. He was certainly unaware of the personal hurt he caused. 

If that were an isolated incident, it would be but a sad anecdote. Unfor­
tunately, I had such encounters regularly. People who have never written 
a major piece of software, or brought it to market, are quick to make glib 
pronouncements. Tell me what you want as a consumer, by all means. 
That's your right and you honor me with your marketing data. But don't 
make offhand value judgments about a process you don't understand. 

You can imagine how an olympic runner feels when a pudgy journalist 
asks her why she only came in second. 

I have read reviews of my products that border on libel. To this day, I 
don't know what puts reviewers into an occasional feeding frenzy. I can tell 
you that the effect is personally painful. It can also hurt sales severely. I 
believe reviewers have a particular obligation to criticize wisely and fairly. 
That makes the pain of a bad review all the worse to me. 
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I notice that anonymity of any sort makes it easier for many to be critical. 
It offers an emotional distance that can be pernicious. Electronic mail seems 
to bring out the worst in some people, for example. The art of "flaming" is 
now widely practiced. It's bad enough to send a rude message to another 
via such an anonymous channel. To flame someone on an open forum is, 
to me, the height of insensitivity. Yet I see it all the time . 
.JflltY son just recently joined The Sierra Network. It's a nationwide 
;JJiJ.lgaming arena loosely akin to, say, Prodigy. People can chat by sending 
comments to each other a line or two at a time. I note with interest that each 
message you receive comes with a "complain" button. (Social note - there 
is no "praise" button.) It seems to have at least some tempering effect on 
the dialog I have observed. 

I edit a monthly magazine. The publisher and I recently sat down 
together for our first face-to-face since I'd gone off to Australia over a year 
ago. I fished for a compliment or two, got none. Instead, he told me that my 
responses to letters were too negative, too defensive. I wasn't providing 
enough positive feedback to readers. 

I left our interview feeling depressed. Finally it hit me. The publisher 
had been too negative. He didn't provide me enough positive feedback. He 
at least had the decency to acknowledge what happened when I pointed it 
out. I got the reassurance I needed. 

I am a product of competitive schools and work environments, like many 
of you. I can dish it out with the best of them. When I get zinged, I've learned 
long since to stuff the hurt fast. You won't catch me betraying any weakness. 
The net effect is that I have spent a good part of my life walking around 
numb. (If you're busy not feeling pain you're also busy not feeling much 
anything else.) 

More recently, I have learned a simple trick. If I notice that I am numb 
or depressed, I seldom know why. So I think back to the last time I felt good. 
Then I look at what happened to change my mood. Invariably, it was some 
assault on my ego that shut me down. Often, the assault took the form of 
heavy-handed criticism. (Once you acknowledge the hurt and let yourself 
feel it, it passes.) 
11rhe stimulus for this essay was a batch of critiques that just came in the 
~mail. They were for a series of talks I gave at Software Development 
'92. Many were positive and made me feel good. Some were constructive 
and made me feel grateful, if a bit chagrined. A few, however, were simply 
backhanded slurs. The one that hurt the most characterized one of my talks 
as "useless." Not "useless to me," mind you. Just "useless." Given the 
questions and comments of others in the room, the criticism was patently 
untrue. At the least, it was a gross overstatement. 
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Now I am more self confident than the average bear. I can convince 
myself intellectually that this person had his or her head wedged. I can even 
beat down any fears that I am rationalizing away the truth. But I can't stop 
the remark from hurting. 

The big secret is that none of us ever really grows up. Inside every adult 
is a little kid who wants to have fun and, above all, wants to be loved. 
Pretend that kid isn't there and he just gets bratty. Treat him nice and he's 
the wellspring of much of your happiness and spontaneity. 

One of the perversions of modern society is to deny the importance of 
our little kids. We pretend to rational debate when our little kids are 
throwing mudballs. We want to cry and get officious instead. We befuddle 
being right or being rich with being loved. 

Back in the 1930s and 1940s there was an intellectual movement called 
general semantics. It argued that people were captive to fantasies about the 
world. That made them behave irrationally and, sometimes, self destruc­
tively. You should not, for example, punch somebody in the nose just for 
calling you names. While there is much truth to what the semanticists said, 
I believe they overstated the case. It is not true that "Sticks and stones may 
break my bones but names will never hurt me." An important part of our 
existence is in that "fantasy" world of images and beliefs. Names and other 
words are the very stuff of our reality. 

There are people and principles that I would die for. From the standpoint 
of personal survivor, that is simply unsane. Nevertheless, I have no interest 
in curing myself of such aberrations. 
7{ am not, by the way, opposed to all forms of criticism. Quite the contrary, 
..DI believe it is absolutely necessary. Rare is the person who can see all his 
or her shortcomings. We all profit from feedback from those with a cooler 
perspective. 

The little kid in me revels in unstinting praise. He wants the same 
absolute approval that we all deserve from our parents, just for being who 
we are. The adult caretaker knows better, however. Yes-men are just as 
unhealthy as unlimited quantities of jelly beans. 

The trick of criticism lies in how you express it. You need to deliver a 
message that can be heard by the adult without unduly arousing the child. 
Fail to do so and it matters not how right you are. You fail as a critic if you 
fail to make a difference. 

Properly packaged, criticism can be seen for the gift that it truly is. I have 
colleagues who critique with a scalpel in each hand. Run their gantlet and 
you know you've got a thing worth publishing. Their remarks don't hurt 
because they're uniformly constructive. (Just be warned if any of these 
people politely decline to offer criticism. That means they don't think it's 
worth the effort.) 
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7{ hope that by this point I've convinced you to be more cautious with your 
.:lJcritical words. Zinging your friends is a hard habit to break, but it can 
be done. And it should be. Withholding useful advice can be just as bad. 
You owe it to your friends and colleagues to learn when and how to criticize. 

Here are a few guidelines: 
Never confuse the person with the idea. Remember that little kid inside, 

who wants to be liked as much as you do. There's a world of difference 
between "You're wrong" and "I don't agree with what you just said." 

State the positive first. Emphasize what's good about another person's 
ideas, or what you agree with. This may seem artificial at first, at least to 
people outside California. But it keeps the positives from getting lost in a 
shouting match. And it helps everyone find the common ground that much 
faster. 

Try to state ways to improve an idea instead of tearing it down. One 
way to identify constructive criticism is to first list the three most important 
things to keep the same. Then list the three things you'd most like to change. 
(I didn't say "fix," I said "change.") 

Try the Hegel approach - thesis, antithesis, synthesis. Is there a 
positive way you can combine viewpoints that apparently conflict? This is 
not the same as compromise the way most politicians practice the art. That 
is more a matter of relative capitulation, with the greater victory going to 
the stronger or smarter party. 

Be humble. If you disagree with the majority, accept the possibility that 
your opinion might not be as compelling as you want to believe. Each of 
us is entitled to a private opinion. And in a democracy, the majority is 
entitled to rule in most matters. 

Finally, go for consensus. This is not the same as unanimity. A minority 
can go unsatisfied in a consensus if the majority agrees that it has received 
a fair hearing. If you are that minority, save your tantrums for issues that 
are truly important to you. Don't sweat the small stuff. 

Follow these guidelines and you will find that you're a more agreeable 
person. You may even be surprised to find that you get your way more 
often. In a cooperative work place, that can help everyone succeed. In an 
intertwined economy, it can help everyone prosper. I'm not saying that a 
sensible use of criticism is sufficient to bringing world peace. But it is 
necessary. o 

mfterword: This was one of my more successful essays. It stimulated an outpour­
.a.ing of letters from readers - uniformly supportive - that convinced me I 
touched a nerve. Interestingly enough, it was also easy to write. I just had to 
assemble a number of thoughts that had long begged for expression. Evidently, 
many others were waiting for similar thoughts to be expressed as well. 
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7{t's funny how the realization creeps up on you. Just a few short years 
;JJ ago, my software needs were much simpler. I used a C compiler, a 
home-grown operating system modeled on UNIX, and a host of software 
tools with similar roots. The most elaborate of these tools was a document 
formatter, and that was certainly no more complex than the C compiler. 
Printers and terminals were all character oriented, so I had no need for 
graphics software or pointing devices. 

I wrote a large fraction of that software myself. What I didn't write was 
developed by other programmers in my company. True, one or two ma­
chines ran licensed copies of UNIX. Beyond that, however, we used next to 
no commercial software. And we managed to get quite a lot of work done, 
thank you. 

One reason why we used so little outside software should be obvious. It 
simply wasn't available. UNIX is still a Balkanized marketplace, spread 
across multiple computer architectures. Only a few platforms are suffi­
ciently numerous to support volume pricing of shrink-wrapped software. 
Before the advent of Sun workstations and the Intel 386, there were next to 
none. Even today, you often pay a premium for software that runs under 
UNIX. 

I anguished about this situation when I struck off on my own. It didn't 
take me long to decide to switch to IBM PCs and compatibles. I hated to 
give up multi-tasking and UNIX-style command language. And MS-DOS 
is not a dream system by any standards, even for refugees from CP /M. But 
the economic payoff was unbeatable. I could actually buy software at 
reasonable prices instead of writing my own. 
11rhe first thing I learned was the importance of buying a PC with a "full" 
"11640-kilobyte memory. Software had just escaped the shackles of the 
CP /M 64-kilobyte limit. (The PDP-11 was only slightly better in supporting 
separate 64-kilobyte code and data segments.) Pent up demand for larger 
address space sent programmers into a feeding frenzy. Overlaid programs 
spread out through memory. Pipelines got merged into monoliths. A mere 
factor of ten increase in memory size evaporated like morning dew. 

Still, the kind of software I wanted to buy in those days fit comfortably 
in 640 kilobytes. Competing for that space was MS-DOS itself and any 
special device drivers, but that wasn't so bad. I soon learned to avoid 
"terminate and stay resident" (TSR) utilities. They ate memory like candy, 
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fought civil wars with each other, and sooner or later did something 
surprising and not nice to my valuable data. In fact, the only problem 
software I had to live with was the PC-based games my son Geoffrey 
insisted on buying. They inevitably pushed to the limits memory capacity, 
CPU speed, and any notions of portability across PC clones. 

It is now well known that the notorious 640-kilobyte boundary was set 
rather arbitrarily. The original PC engines, the Intel 8088 and 8086, could 
address 1,024 kilobytes with ease. IBM simply set aside a generous upper 
third of the address space for assorted ROMs and memory-mapped 1/0 
controllers. Such spendthrift designs are hardly uncommon in our busi­
ness, but they still cause grief. (See Pla87.) Incredible quantities of ingenuity 
go into workarounds for such limitations, rather than into the applications 
themselves. 

In some ways this is simply a quibble, however. An extra 384 kilobytes 
would often be nice, but it's only a small percentage improvement. An 
application that needs more than a megabyte is still hurting. You're back in 
the world of overlays and pipelined execution. Or some other trickery. 
Burdened as it was with unexpected success, the PC marketplace grew with 
only a minimum of planning. People attacked the problem of limited 
memory on multiple fronts. 
IAne approach was to offset the Intel 8088 limitations with a kind of 
"'7bank-switching scheme. You can install additional expanded memory 
that is visible through a narrow window in the upper 384 kilobytes. 
Applications equipped to take advantage of expanded memory can man­
age this window to scribble throughout megabytes of additional storage. 
It ain't a flat address space, but it still beats swapping overlays on and off 
a disk. 

Still another approach came for free with the Intel 80286 and later more 
powerful upgrades to the original 8088 and 8086. These newer CPUs could 
directly address 16 megabytes or more of extended memory. It is almost as 
easy to address as that first megabyte, except that you must also muck with 
a separate set of memory-management registers. 

I won't go into all the intricacies. Many of you live with them more 
intimately than I ever want to. Suffice it to say here that the IBM PC 
architecture started out rococo. It has since grown more ornate. Trust me 
when I tell you that extended memory is generally better than expanded. 
But that doesn't stop software developers from using both with seeming 
whimsy, at least to this bystander. 

I started caring about this stuff when I found I couldn't buy a C compiler 
that fit in 640 kilobytes anymore. Then I started typesetting with Ventura 
Publisher and kissed small computers good-by forever. Suddenly, I was 
spending days reading about memory boards and memory-management 
software. Next thing I knew, I was anguishing over how to partition 



Essay 24 Piled Higher and Deeper 173 

memory between expanded and extended. (This was at a time when 
memory was selling at $600 per megabyte.) Enough was enough. 

Programmers know well what to do when you have too much software. 
You add more software to manage the overload. Then you add still more 
software to monitor the manager and to optimize it. It's just like the old 
joke about college degrees. We all know what B.S. stands for (and it's not 
necessarily "Bachelor of Science.") M.S. is simply "More of the Same." And 
Ph.D. stands for "Piled Higher and Deeper." Willy nilly, I was starting to 
earn advanced degrees in PC-compatible software . 
.JflltY first attempt at controlling the memory eaters was a neat little 
.Jl~'product called Quarterdeck DesqView. It has the gall to turn a PC into 
a multi-tasking system. Given all the dirty tricks that MS-DOS and various 
applications play, this is seemingly futile. Managing a birthday party for 
seven-year-olds is civilized by comparison. Nevertheless, DesqView can be 
amazingly robust. I used it for some time with good success. In fact, the 
only serious problems I had with it came when I tried to run some of 
Geoffrey's games. They pushed the state of the art much too hard to cohabit 
with any software as responsible as DesqView. 

In the end, I abandoned most ofDesqView. The part I kept is its memory 
manager, called QEMM. On a sufficiently powerful CPU, it can blur the 
distinction between expanded and extended memory. I still use QEMM386, 
Version 6.02, because it makes my life simpler. Quarterdeck can keep trying 
to outsmart all that nasty hardware and software. I gladly pay for the extra 
RAM that QEMM386 inhabits so long as it keeps winning those battles for 
me. (That's easier to say now that memory is selling for $50 per megabyte, 
of course.) 

In fact, the only serious problem I've had lately with QEMM386 is caused 
by one of Geoffrey's newest video games. Seems ULTIMA VII insists on 
using its own memory manager. (It's called Voodoo, for what that's worth.) 
I spent an evening crafting a special boot diskette to eliminate all sorts of 
useful software I normally run. Even then, ULTIMA VII crashes on our old 
Compaq Deskpro (and many other machines, I'm told). Not a wise market­
ing choice. 
A. o why did I abandon DesqView? Mostly because Microsoft finally got 
e:vwindows more or less right. I needed Windows to run Corel Draw. And 
I began acquiring a taste for the bit-mapped graphics interface and pointing 
devices. When Ventura Publisher finally came out in a Windows edition, I 
figured what the hell. It was time to make Windows my principal base of 
operations. 

In the end, it came down to power politics. Quarterdeck can fight the 
good fight for years to come. I'm sure they'll keep solving problems about 
as fast as hardware and software types keep making new ones for their 
product. Some vendors even make an effort to maintain compatibility with 
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DesqView. But herein lies the difference. You can be sure that all vendors 
will work hard to maintain compatibility with Windows. (I'm certainly not 
a fan of "might makes right." But I still carry an AT&T calling card.) 

Next thing I knew, I was trucking around nearly 40 megabytes of 
software. That got me Windows running with QEMM386, and all the 
utilities that come with Windows for openers. Throw in Ventura Publisher, 
Corel Draw, and hundreds of assorted fonts, and you're talking serious disk 
real estate. (I don't even count the megabytes of games that magically 
accrete on any system that runs Windows.) 

I should also point out that Windows applications make reasonable use 
of extended memory. That's yet another way to blur the 640-kilobyte 
boundary. Of course, that boundary is still there. Windows itself needs a 
reasonable amount of lower memory to work properly. You also want lots 
of lower memory so that MS-DOS sessions work decently under Windows. 
Still, you do make better use of extended memory. So much so that you 
have to keep buying more. My laptops have gone from 3.5 megabytes to 6, 
then to a current 10 megabytes because Windows enjoys using memory so 
much. At today's prices, I guess you can call that progress. In fact, the only 
problem I've found is with some of Geoffrey's video games. Either they 
don't cohabit well with Windows or they need the last ounce of memory 
when running in an MS-DOS session. 
11T"he past year has seen the growth of yet another pernicious trend, 
\U.lhowever. No longer do applications gobble a megabyte or two of disk 
space. Now each one sprawls over ten to 40 megabytes. The worst offenders 
in my little backwater are the latest C/C++ compiler packages. Each comes 
with oodles of libraries- for Windows and MS-DOS, for every conceivable 
memory model. They also have integrated environments, interactive 
debuggers, and special interfaces of all descriptions. (Seldom do the ven­
dors provide clear guides to pruning this largess.) My latest book project 
requires that I exercise all the popular compiler packages. But I keep 
running out of room on my tiny little 120-megabyte disk! 

My first response was, you guessed it, to buy more software. I installed 
Stacker on my laptop, but only after reading half a dozen reassuring 
reviews. Yes, it really does take good care of your data. Yes, it really does 
double your disk space (essentially) with no cost in performance. Trade off 
just a bit more RAM (and money) and you can pack ten pounds in a five 
pound sack. In fact, the only problem I've found with Stacker is with some 
of Geoffrey's video games. The latest ones come with ten or more mega­
bytes of precompressed files. Often, Stacker can only compress them another 
five or ten per cent. (And ULTIMA VII, naturally, will have nothing to do 
with Stacker.) 

Stacker bought me some breathing space, but at a price. I now carried 
around much too much software to back up easily. Diskettes were out of 
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the question. I have tried cartridge tapes in the past, with mixed success. 
What I really wanted was a removable cartridge disk drive. 
7{ took two laptops to Australia last year and a docking station that worked 
..Dwith both. While there, I bought a 44-megabyte Syquest cartridge drive 
that plugged into the docking station. That would have been ideal, except 
that the system never got to working reliably. In the end, I sent back the 
Syquest drive and sold the smaller laptop and docking station. Waiting at 
home was my old Compaq Deskpro 386. It looked like a better host for a 
cartridge drive. And Syquest was now offering an 88-megabyte version. So 
I crossed my fingers and bought the newer drive. After a few initial flakies, 
it has proved to be about as robust as I could hope for. 

So I put up the latest versions of Windows, QEMM386, and Stacker on 
the Deskpro to make it a decent backup machine. The only problem was, 
my wife Tana decided that the Deskpro was now a usable machine. She 
took it over to do our accounting with Quicken and her own work with 
Microsoft Word. Now my problem was one of logistics. Periodically, I had 
to schlep the laptop from my office to Tana's. Once there, La plink Pro makes 
it a breeze to copy files from laptop to cartridge disk. But I still found myself 
slopping compilers and book images all over hell. And Tana found herself 
competing for disk space with Geoffrey, who keeps buying ever larger 
video games. 

I anguished for a spell, then capitulated. It was past time that we installed 
a network in the house. It was also past time that we bought the latest and 
greatest in PCs. These days, that translates to a 50 MHz 80486 with an EISA 
bus, a 320-megabyte drive, a super high-speed modem, etc., etc. I figured I 
could store my compilers on the 486 and ship data around the house on the 
network. Tana figured that Geoffrey would naturally gravitate to the most 
powerful computer in the house and leave her alone. Geoffrey figured that 
a 486 would make an adequate starting point for a serious computer. (He's 
been eyeing games that need a CD-ROM and a heavy-duty sound card.) 

Only trouble is, the network software also eats RAM. You try to cram all 
the pieces into the upper 384 kilobytes, but they don't always fit. (Remem­
ber all those ROMs and device registers.) What doesn't fit steals space from 
the lower 640 kilobytes. And that's where we came in, if you recall. 
7{nstalling that network makes a story unto itself. (See "Programming on 
.:.nPurpose: Through the Grapevine," Computer Language, October 1992.) 
For now, I'll end this saga with a few simple observations: 

Complexity breeds complexity. Much of the software I now load every 
day is there to do battle with overly complex hardware. Still more does 
battle with the complex software that has gone before. Rarely does any 
improvement lead to less software. 
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The more flavors of storage you have, the more opportunities you have 
to run out of something. My computers all have lower memory, upper 
memory, extended memory, and disks. (They could also have expanded 
memory, but I don't let them.) Each causes a different set of problems. Most 
solutions steal from one resource to feed another. 

Finally, there is no such thing as enough computer for an ambitious 
and resourceful twelve-year-old who loves video games. o 

mfterword: You might look on this essay as a continuation of an earlier one on 
:et.growing complexity. (See Essay 21: The Cycle of Complexity.) Like all good 
tongue-in-cheek humor, it is more than half serious. 

I can report that all this hardware and software has been working fine. Tana 
insisted on her own 486 laptop, so the Deskpro has reverted to being a general utility 
machine. On the other hand, Geoffrey has tightened his grip on the most powerful 
machine. And his games keep getting bigger. 
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~ on't get your hopes up. This essay is not going to be a pastiche of lawyer 
"""'jokes. (I do have some humdingers, though.) It's not even a diatribe on 
the evils of unbridled litigation. (But feed me two martinis and you'll hear 
all you ever need on that topic as well.) Think of it more as a user's guide 
to legal services in the computing profession. 

When I started this series of essays almost six and a half years ago, I 
planned to talk about program design methods. I did so primarily for the 
first year or so. Then I succumbed to an overwhelming urge and wrote an 
essay on ethics. (See Essay 1: Honestly Now.) I have since wandered farther 
and farther afield. I still cover technical issues of interest to programmers. 
But I am just as likely to discuss matters of business, culture, or personal 
growth. 

Believe it or not, all these essays have a common theme. Developing 
software for computers is a nontrivial enterprise. It differs from other 
professions in important ways. It endeavors to control more complexity 
than any other undertaking I know. And, despite legitimate criticism, it has 
been remarkably successful at building on its earlier accomplishments. 

The software business has also become a generator of considerable 
wealth. You can try to capture some of that wealth, just watch it go by, or 
get screwed out of it. I find no particular virtue or vice in any of those 
postures. But I favor those who would be captains of their souls. Whatever 
you do, do it with malice aforethought. In particular, if you write computer 
programs, then program on purpose. 

1~omplexity and cash make a heady brew. It attracts sharks. Even the 
~nicest people get a little strange when the sums get serious. And 
software is so hard to protect from thievery. That's why it's important for 
you to delimit clear boundaries. Employees and contractors need to know 
who owns the fruits of their labors. Customers need to know what they 
bought and what they can do with it. Competitors need to know what is 
proprietary and what is public domain. 

That's where the lawyers come in. It's their job to give advice and to 
make paper. The advice should warn you when you start to swim outside 
the shark nets. Or when you're leaving blood in the water. (Sorry for the 
raw images- that's what a year of living on a beach in Australia does to 
your imagination.) The paper should protect you from your own stupidity. 

177 



178 Programming on Purpose 

Or from predators who walk on two legs. (More than one three-piece suit 
hides a dorsal fin.) 

Lawyers should take a more aggressive role only when you screw up. 
Annoy someone else enough and you've got a lawsuit on your hands. Then 
you need lots of advice and paper, not to mention lots of hours of your 
precious time briefing lawyers and reviewing those stacks of paper. You 
may as well hand your Day Timer over to the legal department. Even if you 
don't end up in court, you can kiss good-by enough time, money, and 
psychic energy to renovate downtown Newark. 

Americans spend altogether too much time and money on lawyers. We 
all know that. But you shouldn't blame the lawyers completely. Sure, some 
of them instigate unnecessary litigation. And they all have a vested interest 
in playing Let's You and Him Fight. But they wouldn't get away with it if 
the demand wasn't there. 

To me, it's much like blaming drug dealers for the vast demand that 
exists for drugs. Bleach is bad for you too, but you don't see too many jerks 
flogging quart bottles outside school yards. Nobody wants the stuff, except 
to make sweat socks whiter. Sadly, lots of people, in and out of school, feel 
the need to curdle their brains on a regular basis. Decrease that need and 
your friendly neighborhood pusher will soon switch to another nefarious 
trade. 
11T"he American love affair with litigation predates its drug habit by well 
"'1.iover a century. I learned this fascinating tidbit on one of my visits to 
Sturbridge Village in southern Massachusetts. Sturbridge is a working 
recreation of a generic New England town from the early 1800s. Seems the 
early United States set great store by lawyers and judges. After all, this was 
a nation of laws, and the law was supposed to be the impartial arbiter of 
social conflicts. So people took their squabbles to the town lawyer, and the 
local judge, at the least excuse. 

Sound familiar? Well, it isn't. The practice of law differs fundamentally 
between then and now. In those simpler times, you made your case, got a 
judgment, and lived with it. Delays were less likely and appeals were much 
rarer. Neglecting the inevitable pockets of corruption among judges, you 
can say that the system basically worked as intended. 

Today, the system has been largely perverted. Delays, injunctions, and 
other pretrial maneuvers let people with money intimidate those without. 
It is the long pending threat of a trial that wears down many a party with a 
legitimate case. The trial itself becomes an exercise in trickery and obfusca­
tion. Seldom is the race to the swift or the battle to the strong. Instead, time 
and chance happeneth to them all. And both time and chance are bad 
business investments in this arena. 
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If it were done when 'tis done, then 'twere well it were done quickly­
to steal from Shakespeare as well as the Bible. But nothing happens quickly 
in the legal process. And nothing is ever done when 'tis done. There are 
appeals, counter claims, and no end of motions. Once again, the party who 
can afford legions of lawyers has the intrinsic advantage. 

If enough money is at stake, most managers dare not stop the legal 
process until all avenues have been exhausted. Better to win a Pyrrhic 
victory and keep your job, or go down fighting with the stockholders' 
money. In either case, you can always move on to the next company if you 
don't like what's left of the one you're nominally defending. 

That's why I feel that an excess of lawyers is a symptom, not a cause. It's 
the managers who start fights and who keep them going. Too often, they 
defer to legal advice to the detriment of the enterprise because that is safer 
for their short-term goals. Or worse, they get caught up in being right and 
lose all business perspective. (I won't even discuss the endemic lack of 
ethics or sense of social responsibility. That's a topic for another diatribe.) 

So let's pretend that you don't want to get eaten alive by legal fees and 
follies. We will also pretend that you are fairly honest and plan to run a 
legitimate business within the letter and spirit of the law. (That's actually a 
necessary attribute of any long-term business, but you'll never convince 
the weasels of the world.) How then do you keep a high-tech business such 
as computer software well clear of the shoals of litigation? 

It's not as hard as you might think. (Of course, I speak as one who has 
pissed away a large fraction of a million dollars over the past decade on 
legal fees that I should have avoided. Who are you going to believe, me or 
the guy who's never had to kick himself?) Just remember a few simple 
principles when you deal with lawyers. 
Jllrinciple: Lawyers do law, you do the business. If you get nothing else 
-tFJout of this essay, hang onto this principle. It is the one I find least 
understood among techies. Even business types lose track of it altogether 
too often. 

The problem begins when you ask a lawyer for advice. It may concern 
a single business deal. Or you may be devising licensing terms to offer all 
comers. What you want is terms that are attractive enough to meet cus­
tomer needs. They must also be safe enough to ensure that you stay in 
business. In either event, you must steer a narrow course. 

On the one side, you can fail to protect your own interest. That may cost 
you ownership of your intellectual property. Or it may leave you open to 
large and growing liabilities. Whether revenues go down or expenses go 
up, you go out of business when the profits disappear. 

On the other side, you can fail to be competitive. Your customers may 
find your licensing terms too arbitrary or restrictive. Or a competitor may 
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be willing to settle for fewer protections. Whether you're an ambitious 
tortoise or a reluctant hare, you can lose the race. 

Lawyers are most comfortable helping tortoises thicken their shells. 
Partly that is their training. They are taught to write ironclad language, then 
dig a moat and throw in a couple of guard dogs for good measure. It is a 
rare lawyer who meditates long upon the ways of the rabbit. There are too 
many risks involved when your only defense is staying light and moving 
fast. But that is the essence of good business. You have limited windows of 
opportunity and limited resources to pursue them. You must move fast and 
get a good return on your investment. Otherwise, you'll lose out sooner or 
later to someone who can do more with less. 

The worst lawyer I ever met, at least for giving business advice, believed 
in the bogey man. Ask him whether a course was prudent and he would 
dredge up the most outlandish dangers you could imagine. He delighted 
in fashioning protections against the least likely of occurrences. Of course, 
he did so on his client's nickel. And he always left you feeling like you were 
on the verge of being sued by IBM and the Justice Department, in tandem. 

The best lawyer I ever met, at least in the same sense, understood the 
distinction between law and business. He would tell you the most probable 
risks and the worst-case exposure you had to plan for. He would point out 
the place where extra legal protection began to cost substantially more than 
the likely savings. And he tried to leave you with the kind of protections 
developed by IBM for their own enterprises. 

Most lawyers, naturally, fall in the vast middle ground. Just know that 
typical legal advice errs on the conservative side. The next principle ex­
plains why. 
Jllrinciple: Lawyers can't win. Let's say that a corporate lawyer encour­
..fFJages a bit of risk taking. If all goes well, the business types will pat 
themselves on the back for being daring enough to take that advice. If the 
company loses in any way, however, guess who gets the blame. 

A conservative stance is much easier for a lawyer to defend. That's the 
prudent course, and a lawyer's job is to preach prudence. You can't blame 
Legal if the customer balks at the terms. Everyone knows that customers 
demand the sky. Someone has to look out for the best interests of the 
company. 

Of course, Marketing doesn't see it that way. They are convinced that 
they can sell anything, if only the engineers stop nattering about irrelevant 
performance limitations and the lawyers stop insulting the customers. And 
guess who's better represented at the next meeting of the board of directors. 
You can bet that the case for the lawyers won't be as persuasive as for those 
who make the real profits. 
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Combining these two principles puts you back in the driver's seat. Stop 
trying to get good business advice from the lawyers you consult. They don't 
often think that way. More to the point, they don't dare give advice based 
on sound business principles. Accept the fact that lawyers can only give 
you legal advice. You must take the responsibility for interpreting it and 
acting on it as you see fit. 

You can gripe if a lawyer fails to apprise you of a legal risk. You have no 
gripe if you fail to act on it. You also have no gripe if you act so conserva­
tively that you queer the business. Use the lawyers where they're useful. 
Otherwise, run the business yourself. 
~rinciple: Lawyers talk to lawyers, you talk to people. I cringe when­
.-fF' ever I get a call or a visit from a lawyer acting on behalf of another client. 
That's because I know that much will get lost between me and the client. It 
doesn't matter whether I'm buying or selling. In either case, I can expect to 
waste time and money better spent otherwise. 

Lawyers have their own ways of proceeding- and their own goals. For 
the reasons I cited above, these often interfere with the business at hand. 
However many legalisms must be hammered out for a given deal to go 
down, you don't want to let them set the initial agenda. When and if you 
have a good business deal, you can then generate the paper to match. 

Good lawyers know this and stay out of the way. They enter the nego­
tiations only when the other side gets their lawyers involved. Then lawyers 
talk to lawyers, to make paper that both sides can agree on. But the business 
terms are the province of the business decision makers. They must talk to 
each other. If they hide behind lawyers, it's probably because some of them 
are cowardly or insecure. Possibly, one or more participants don't want the 
deal to happen at all. So they egg the lawyers on until somebody (inevita­
bly) queers things. 

~rinciple: Lawyers should keep you out of court, not in it. A popular 
.-fFiJmyth is that a good contract lays the groundwork for a successful court 
case. Your lawyers are supposed to rig things so that you will win, at least 
on all the important points. At least so the theory goes. But that is about as 
far from the truth as you can get. 

First of all, no deal of any significance can survive without a fair measure 
of good will. (I might exclude certain drug deals, but just barely.) Both sides 
need some assurance that the other party is acting mostly in good faith, if 
only out of "enlightened self interest." (That's "selfishness" translated into 
1990s double speak.) A contract full of gotchas is not a good foundation on 
which to build such faith. 

Second and more important, a contract should not be written for the eyes 
of a judge or jury. Consider, if it's clear to both parties who will win and 
who will lose a court case, the case will never end up in court. The stuff of 
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litigation is ambiguity. Only when both sides can delude themselves into 
thinking that each can win do they end up squaring off in court. Then the 
air fills with conflicting interpretations and counter charges of bad faith. 

A lawyer's job is to make paper that is as clear as possible to all 
concerned. Legalisms should be used only to improve precision, never to 
obfuscate. Nothing should be left to the imagination, or to some future 
"friendly" resolution. Friendship goes out the window when serious sums 
start to fire the imagination of one or more participants in a business deal. 

Your lawyer should be able to tell you what an agreement says about 
every possible future eventuality. You as a technical type should be able to 
develop an exhaustive list and check it through. If you don't understand 
something, don't write off your confusion as legal ignorance. Hang in there 
until you understand (and approve) the business terms. If necessary, find 
another lawyer who can see you through to a clear understanding. 
Jllrinciple: Once you go to court, you've lost. I think I made this point 
..fFJclearly enough in my introductory remarks. I simply close with two 
supporting observations. 

First and most important, there are no Perry Masons in the legal profes­
sion. Your lawyer will not stay up nights trying to figure out who really 
copied the code (or whatever). Expect no dazzling cross examinations or 
dramatic confessions on the witness stand. You'll be lucky if your lawyer 
remembers the names of the principal protagonists. Don't even hope that 
anybody besides you (and your opponent) understand any technical is­
sues. 

Second, even if you win big, you might not collect anything. Lawyers 
are remarkably powerless to enforce court judgments. The best ones bluster 
and intimidate. The worst ones just walk away. All of them collect their fees 
whether you get paid or not. And why shouldn't they? A lawyer's job is to 
help you with the law. Straightening out your business, or your life, is up 
to you. o 

(?tfterword: Believe it or not, this column garnered good feedback from lawyers . 
.a.More than one said that it cast their profession in an unusually fair light. I just 
wanted to break the traditional dependency/despondency cycle between client and 
lawyer. No profession should be saddled with so much responsibility, or so much 
acrimony. 
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.J!lltany years ago, two of my friends were ardent feminists. Wherever 
.Jltllpossible, they sought out other women when they needed various 
professional services. In the 1970s, however, they couldn't always succeed. 
They grudgingly admitted that two men were important in their lives. A 
woman in her twenties in suburban New Jersey couldn't survive without 
an auto mechanic and a gynecologist. 

More recently, I have heard echoes of that complaint from some of my 
technical friends who would be entrepreneurs. Male or female, techies 
share a disdain for "suits" - those people who insist on wearing neckties 
even to picnics. In this modern era of growing informality, you can go a 
long time between suits. But some are still unavoidable, at least outside 
California. Rarely can you start and run a business without dealing with 
two quintessential suits, lawyers and bankers. 

I discussed lawyers in the previous essay. (See Essay 25: Lawyers.) I even 
managed to do so without telling a single lawyer joke. In this essay, I discuss 
those people who have the money you need. Some are called bankers, some 
investors, some venture capitalists. (Some are called other names as well 
by people who don't share their values. Of these, "vulture capitalists" is 
the most printable.) 

The worst problem with people who wear suits is that they expect you 
to do the same. You can get away without if you're paying the bills, but not 
if you need to make a good impression. And when you put on a suit, you 
have to adopt an attitude to match. You have to convey just the right 
combination of maverick self confidence and groveling humility. Other­
wise, the money people won't believe that you'll earn enough to pay them 
back what you borrow. 

We technical types tend to be single minded when it comes to money 
matters. We see a chance to make a wonderful new kind of product or 
service and we're gone. Just give us some money and stand out of the way. 
A year or three of hard work will make us all millionaires. 

The money types have heard all this before. They're happy to see you 
get rich, provided they also get a bit richer in the bargain. But they want 
some assurances that you can pull off your ambitious dreams. That's why 
they demand annoying details such as market studies and business plans. 
They need to believe that you can run a business as well as start one. 
Otherwise, they'll put their money somewhere safer. 
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)()OU may be shocked to learn who your biggest competitor is for the 
~money you need. It's the U.S. Government. Last time I looked, Uncle 
Sam was paying out $50 billion per month in interest on treasury bills. That's 
over a million dollars a minute. Plenty of that to go around. And T-bills are 
widely regarded as a safe investment. (Put another way, when the U.S. 
Government starts reneging on its debts, the world will have lots of finan­
cial problems.) 

Anybody with a few hundred thousand to spare can park it in T-bills, 
collect the interest, and pay the taxes. Your job is to convince one or more 
of those bodies that you can yield a better return after taxes than Uncle Sam. 
If you can't, why should they let you play with their money? 

It's worse than that, of course. You are bound to be a bigger risk than 
your basic T-bill. A startup in search of seed money is a bigger risk still than 
a small company looking to finance growth. The greater the perceived risk, 
the greater the expected return. 

You should be grateful that you have access to money at all. Once upon 
a time, people had no incentive to loan money. (Usury was originally the 
crime of charging any interest on a loan, not excessive interest.) The only 
way to accumulate a large sum was by hard work and hoarding. You 
couldn't even earn interest on the money that you were saving. In fact, your 
biggest hope was that nobody would find it and steal it. 

Over the past few centuries, money has become steadily easier to borrow. 
The real explosion in borrowing began just a few decades ago, however. 
Where our grandparents saved to buy cars and houses, we sign our names, 
pay large quantities of interest, and pray for inflation. Bankers have grown 
ever more creative in finding ways to create liquidity (and earn interest, of 
course). The good news is that the world economy now offers us all many 
more opportunities for success. The bad news is that the failures have 
become all the more spectacular. 

But you don't care about that, except when discussing politics. What you 
want is a chance to pursue your own personal dreams. That's why you're 
willing to talk to the suits. They have money and you need it. 

What follows is a brief guide to dealing with money people. It is aimed 
at the technical entrepreneur, and his or her henchpeople. Like the guide 
to using lawyers that I presented in the last essay, I cast it in the form of a 
handful of guiding principles. As before, I start with the most important. 
Jllrinciple: Never raise money to start a business just to make money. It 
..fFJsaddens me whenever I see a friend take out a second mortgage to set 
up an office. Desks, postage meters, and secretaries are important trappings 
of a business, to be sure. But they are not the most important. Anyone who 
focuses on appearances first usually does so because the basics aren't in 
place. 
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The most basic of basics is customers. Somebody out there must want to 
buy what you want to sell. The next most basic is a drive to excel in your 
chosen business. Remember what I said about return on investment above. 
You'd better have something going for you if you expect high profit and/ or 
growth. 

Real entrepreneurs succeed because they really want to build something 
new and special. Getting rich is a nice side effect. It vindicates their efforts 
and provides a neat way to keep score. But it is not the driving force. If you 
can get rich by the mechanical application of money, so can the people who 
have lots of money. They don't have to share the wealth with you. 

I started my company in the living room of our two-bedroom apartment 
in Manhattan. We had a healthy positive cash flow before we hired any 
support staff. Perhaps we wasted coding talent stuffing software in ship­
ping bags. On the other hand, we didn't fret that our limited cash was going 
to pay interest on borrowed money. 
~rinciple: Venture capitalists are only interested in high-risk ventures 
--tfiiJthat are safe. If you need cash to start a company, or grow it rapidly, 
chances are that your local bank won't lend you the money. (You can use 
your house as equity, perhaps, but not your newborn business.) The canoni­
cal way to fund a high-tech startup is to sell part of the stock to venture 
capitalists. These are people who specialize in high-risk ventures. As I 
explained before, they expect a high return for their troubles. 

Dozens of books will tell you how to start a company. Nearly all take for 
granted that you will begin by raising hundreds of thousands, even mil­
lions of dollars of venture capital. Thus, they talk at length about how to 
package your business plan, resumes, and so forth for maximum appeal. 
They describe the venture-capital community, its putative psychology and 
current fads. In doing so, they are almost as bad as my friends who hock 
their homes to buy rosewood desks. The longer you can wait before you 
have to raise capital, the less that capital is going to cost you in terms of 
ownership. 

My company was almost four years old before I talked to my first 
venture capitalist. I was fortunate in many ways, but I was also careful with 
cash flow. The software business doesn't require high overheads, at least 
until maintenance becomes a serious burden. If you can live without all the 
trappings, you can really start many such enterprises on a shoestring. 

But if you have to raise venture capital, don't despair. The money is still 
out there, waiting to be placed. It will do you more good than you can 
possibly imagine to prepare all the documents that serious investors de­
mand. And, despite horror tales to the contrary, venture capitalists are not 
all ogres. 
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Again, I was fortunate in this area. I got to do business with several of 
the best venture capitalists in the Boston area. And Boston is second only 
to Silicon Valley in its selection of investors. I never felt pressured to make 
the quick buck - these people were willing to grow a business over many 
years. And I felt the investors respected my efforts, despite all the mistakes 
I made. 

One thing I noted with amusement was the lemming-like nature of 
venture capitalists. They all know each other and they all gossip. As a result, 
they all chase fads with teen-age abandon. If you have the enterprise of the 
month and a good tale to tell, you can be overrun with suitors. Hit the 
wrong month and you'll clock a lot of time in reception areas. 

That's why I state this principle as I do. Venture capitalists want high 
risk opportunities because they want high return on investment. But they 
also want some assurance that the risk is not foolhardy. Thus, they look for 
safety in numbers. 
Jllrinciple: Venture capitalists know how to run a business, but they 
ir"don't know how to run your business. What disappointed me most 
about venture capitalists was their limitations. I confess that I have a 
tendency to look for white knights. I keep hoping that someone will come 
along, take one look at my problems, and say confidently, "Step aside, kid, 
I'll handle this." By now, I have learned that the people who will fill that 
role usually want your soul as collateral. 

The good thing about venture capitalists is that they tend to be active 
investors. That means they want to attend board meetings several times a 
year, even if they have little or no voting power. Since they see the insides 
of many companies with problems similar to yours, they bring a lot of 
experience to the party. And since they have a stake in your success, they 
are seldom shy about sharing that experience. 

The problem is, nearly all that experience is generic. They don't know 
squat about writing software, or overhauling laptops, or whatever it is you 
do. They just bought into your dream enough to take a chance on you. 
Remember, if they really knew how to make a tidy profit doing what you're 
doing, they wouldn't have bothered with you in the first place. 

Generic experience is still useful. A lot of the business of running a 
business is strictly business. It has nothing to do with whether you're 
producing document formatters or plumbing fixtures. In such matters, you 
should listen to professional advice whenever possible. You must then 
make the tough decision about whether your enterprise is an exception. 

My investors were very gentle in such matters. Often they would re­
spond to my plans by saying, "Well, that's an interesting approach. We've 
seen it tried a dozen times before and it's always failed. It will be interesting 
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to see if you succeed." Want to guess what usually happened? But even 
when I ignored the warnings, I still appreciated the advice. 
~rinciple: Bankers don't want to lend money to people who need it. 
--tfiiJYou don't always have to trade equity to get money. Once you have a 
running cash-flow engine, you should qualify for more conventional busi­
ness loans. Rarely will your banker volunteer this information, however. 
You have to ask. Sometimes you have to threaten to take your business to 
another bank to get decent terms. 

Bankers tend to be much more conservative with loans than are venture 
capitalists with investments. (Third-world countries and patently crooked 
real-estate developers are obviously exempt from this conservatism, for 
reasons that escape me.) You will be asked for personal guarantees, which 
you should resist as much as possible. You will be zinged with fees and 
hamstrung with constraints more ways than you can count. Your only 
defense is to shop around, then take the best deal offered. 

What you have to realize is that bankers don't want to lend you money 
for the same reason you want to borrow it. They're happy to bleed interest 
from a well-oiled cash generator. They're sometimes willing to smooth the 
growth of a company that is already successful. What they do not want to 
do is provide you with venture funds to pursue new opportunities. And 
they do not want to give you a cushion of credit against bad times. But those 
are exactly the reasons why you want to borrow someone else's money 
whenever possible. 
~rinciple: The time to arrange a line of credit is when you need it least. 
--tFJThis principle follows directly from the previous one. Once you get in 
a cash-flow pinch, your options get severely limited. Bankers don't want 
to loan you money then, because the risk is higher that you might fold 
before you pay it all back. Even if they're willing to take your loan applica­
tion, you have a speed mismatch. You want the loan to clear fast so you can 
make the next payroll. They want to take extra time to be extra safe. (It's 
called "due diligence" in the financial trade, and heaven help the loan 
officer who can't demonstrate due diligence in investigating a loan that 
later goes sour.) 

So what you do is cultivate your banker when times are good. Get a line 
of credit in place while you both have the leisure time and warm fuzzy 
feelings to pull it off. Secure it with a lien on your receivables, or your 
equipment if you have enough. Pay a maintenance fee to keep it alive if you 
must. Don't put up your house, your kids' college fund, or control of the 
company. 

Even then, you should know that banks are great at reneging when times 
get bad. Credit lines evaporate like fairy gold when bank vice presidents 
get scared. Which leads in turn to the next principle. 
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Jllrinciple: Bankers hate surprises more than they hate missed pay­
..fFJments. About a decade ago, I ran into a spate of trouble with my 
company. The first call I made was to my lawyer, who battened down the 
hatches. The second was to my contact at the Bank of Boston. Over breakfast 
the next morning, I told him all the sordid details. Those were the sanest 
two acts I committed that month. (As you might guess, it was largely my 
stupidity that caused the spate to begin with.) 

As it turned out, we missed no loan payments in the ensuing months of 
turmoil. But our financial figures performed gyrations that would have 
scared a Mafia loan shark. Having the bankers involved in the solution 
saved them from being a major part of the problem. The bank was even 
instrumental in helping clean up the mess once the troubles eventually got 
resolved. 
Jllrinciple: The money people are looking out for your best interests, 
ir"believe it or not. I end with this principle because it's the thought you 
should take with you. Venture capitalists and bankers stand to profit only 
if you succeed. Even more important, they stand to lose if you go under. 
(Seizing your collateral offers some comfort, but it still costs loan officers 
major brownie points within the bank.) 

Still more important, the pros can make a harsher assessment of your 
financial prospects than you can when times get tough. They have the 
experience. They are not blinded by your optimism. And they are not 
muddled by your fears. Keep them properly informed and they will even 
respect your right to hang on as long as possible. 

My investors didn't get near the return they were looking for when I sold 
the company. The days of rapid growth were ending even as they bought 
in. Nevertheless, I felt that they gave me good advice - advice good for 
me, personally, that is - right up to the end. And I believe we parted 
friends. 

I value that friendship, even with people who wear suits to picnics. o 

mfterword: With this essay, I come fuJI circle from the first member of this 
~collection. (See Essay 1: Honestly, Now.) I began with several hard-earned 
lessons in ethics. Along the way, I visited an assortment of people issues in this 
interesting trade. I end with some useful lore about the people I've met in the 
computer software business. 

When I started my own company, I didn't know where I was going. I had no 
vision of how large I wanted the company to be, or what it would be doing in ten 
years, or what my role should be then. I knew enough to be scared by that lack of 
vision. You can't complain if things don't go as you'd hoped - not if you didn't 
know what you were hoping for early enough to make a difference. 
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IAne thing I did get right from the start. I knew that a company was a thing of 
"'7 people. Not money, not technology. They are mere ingredients. So I was careful 
to enjoy the people I've met along the way - be they employees, customers, or 
competitors. And I still enjoy the people I work with at least as much as the 
technology that fascinates me. 

Making money is nice. Making good software and good words is better. Making 
friends is the best reward of all. 





Appendix A List of Columns 

The following list gives the publication date, destination, and title of each 
installment of "Programming on Purpose" published in Computer Language 
through December 1992. For example, the entry 

Jul 1986 Design 1 Which Tool is Best? 

tells you that the essay "Programming on Purpose: Which Tool is Best?" 
was first published in the h!!y 1986 edition of Computer Language. You can 
also find it as Essay ! in the collection Programming on Purpose: Essays on 
Software Design, Prentice-Hall, 1993. The other two collections are Essays on 
Software People and Essays on Software Technology. 

Date Collection # Title 
Jul 1986 Design 1 Which Tool is Best? 
Aug 1986 Design 2 Writing Predicates 
Sep 1986 Design 3 Generating Data 
Oct 1986 Design 4 Finite-State Machines 
Nov 1986 Design 5 Recognizing Input 
Dec 1986 Design 5 Recognizing Input, Part 2 

Jan 1987 Design 6 Handling Exceptions 
Feb 1987 Design 7 Which Tool is Next? 
Mar 1987 Design 8 Order Out of Chaos 
Apr 1987 Technology 1 You Must Be Joking 
May 1987 Design 9 Marrying Data Structures 
Jun 1987 Design 10 Divorcing Data Structures 
Jul 1987 Design 11 Who's the Boss? 
Aug 1987 Design 12 By Any Other Name 
Sep 1987 People 1 Honestly, Now 
Oct 1987 Design 13 Searching 
Nov 1987 Design 14 Synchronization 
Dec 1987 Design 14 Synchronization, Part 2 

191 



192 Programming on Purpose 

Date Collection # Title 
Jan 1988 Design 15 Which Tool is Last? 
Feb 1988 Technology 2 Computer Arithmetic 
Mar 1988 Technology 3 Floating-Point Arithmetic 
Apr 1988 Technology 4 The Central Folly 
May 1988 Technology 5 Safe Math 
Jun 1988 Technology 6 Do-It-Yourself Math Functions 
Jul 1988 Design 16 A Designer's Bibliography 
Aug 1988 Design 17 A Designer's Reference Shelf 
Sep 1988 People 2 You Can't Do That 
Oct 1988 Technology 7 Locking the Barn Door 
Nov 1988 Technology 8 Half a Secret 
Dec 1988 People 3 Protecting Intellectual Property 

Jan 1989 People 4 What and How 
Feb 1989 People 5 Skin and Bones 
Mar 1989 Technology 9 It's (Almost) Alive 
Apr 1989 Technology 10 The (Almost) Right Stuff 
May 1989 People 6 Product Reviews 
Jun 1989 People 7 Awaiting Reply 
Jul 1989 Design 18 A Preoccupation with Time 
Aug 1989 Design 19 Structuring Time 
Sep 1989 People 8 Soup or Art? 
Oct 1989 People 9 The Seven Warning Signs 
Nov 1989 Design 20 Abstract It 
Dec 1989 Design 21 Encapsulate It 

Jan 1990 Design 22 Inherit It 
Feb 1990 People 10 The Politics of Standards 
Mar 1990 People 11 Setting the Standard 
Apr 1990 Technology 11 Instant Lies 
May 1990 People 12 All the Standard Reasons 
Jun 1990 People 13 The Physicist as Programmer 
Jul 1990 Technology 12 What Meets the Eye 
Aug 1990 Technology 13 Technicolor and Cinemascope 
Sep 1990 Technology 14 What Meets the Ear 
Oct 1990 Technology 15 Warm Fuzzies 
Nov 1990 People 14 Shelfware 
Dec 1990 People 15 It's Not My Fault 



Appendix A List of Columns 193 

Date Collection # Title 
Jan 1991 People 16 Customer Service 
Feb 1991 Design 23 Heresies of Software Design 

Mar 1991 People 17 Heresies of Software Management 
Apr 1991 Technology 16 Font Follies 
May 1991 Technology 17 Text Editors 

Jun 1991 Technology 18 Approximating Functions 

Jul 1991 Technology 19 Economizing Polynomials 
Aug 1991 People 18 Watching the Watchers 
Sep 1991 People 19 Washing the Watchers 
Oct 1991 Technology 20 Technical Documentation 
Nov 1991 Technology 21 All I Want to Do Is 
Dec 1991 Technology 22 Programming for the Billions 

Jan 1992 Technology 23 All Sorts of Sorts 
Feb 1992 Technology 24 Transforming Strings 
Mar 1992 Design 24 Remedial Software Engineering 
Apr 1992 Technology 25 Books for Our Times 
May 1992 People 20 Who's Always Right? 

Jun 1992 People 21 The Cycle of Complexity 
Jul 1992 People 22 Pity the Typist 
Aug 1992 People 23 Criticism 
Sep 1992 People 24 Piled Higher and Deeper 
Oct 1992 Technology 26 Through the Grapevine 
Nov 1992 People 25 Lawyers 
Dec 1992 People 26 Bankers 





Appendix B Bibliography 

The references that follow are all cited in the essays in this collection. I 
do not include references to "Programming on Purpose" - Appendix A 
summarizes all of those essays. 

Als88 - R. Alsop, "It's Slim Pickings in Product Name Game," Wall Street 
Journal, p. Bl, 29 November 1988. 

C&W80 - W. Cody and W. Waite, Software Manual for the Elementary Func­
tions, Prentice-Hall, 1980. 

Cha89a - D. Chandler, "A paradox of the body: Order may be un­
healthy," Boston Globe, p. 4, 16 January 1989. 

Cha89b - D. Chandler, "Fractals: Out of the studio, into the lab," Boston 
Globe, p. 45, 16January1989. 

Cli90 - W. Clinger, "How to Read Floating-Point Numbers Accurately," 
Proceedings of the ACM SGPLAN '90 Conference on Programming Design 
and Implementation, p. 92, ACM, 1990. 

G&M74 - W. Gentleman and S. Marovich, "More on Algorithms that Re­
veal Properties of Floating-Point Arithmetic Units," Communications of 
the ACM, 17:5, p. 276, May 1974. 

Gar90 - S. Garfinkel, "Get Ready for GNU Software," Computerworld, p. 
102, 6 August 1990. 

Gro88 - G. Groenewold, "Rules of the Game: As Simple as ABC," Unix 
Review, p. 42, October 1988. 

Hum89 - W. Humphrey, Managing the Software Process, Addison-Wesley, 
1989. 

Ian88 - J. Iandiorio, "Pennwalt Corp. v. Durand-Wayland, Inc.," The Re­
flector, p. 4, Boston Section IEEE, August 1988. 

J&W74 -K.Jensen and N. Wirth, PASCAL User Manual and Report, Sprin­
ger Verlag, 197 4. 

K&P76 - B. Kernighan and P. Plauger, Software Tools, Addison-Wesley, 
1976. 

K&R78 - B. Kernighan and D. Ritchie, The C Programming Language, Pren­
tice-Hall, 1978. 

Ker88 -A. Kernan, "Art and Law," Princeton Alumni Weekly, p. 34, 12 Oc­
tober, 1988. 

195 



196 Programming on Purpose 

Knu68 - D. Knuth, The Art of Computer Programming, Volume 1: Fundamen­
tal Algorithms Addison-Wesley, 1968. 

Lan89 - C. Langdon, Editor, Artificial Life: The Proceedings of an Interdisci­
plinary Workshop on the Synthesis and Simulation of Living Systems Held 
September, 1987 in Los Alamos, New Mexico, Addison-Wesley, 1989. 

LGU88 - Lucash, Gesmer & Updegrove, "Vault Corp. v. Quaid Soft­
ware," Technology Law Bulletin, p. 2, October 1988. 

P&B89 - P. Plauger and J. Brodie, Standard C, Microsoft Press, 1989. 
P&B92 - P. Plauger and J. Brodie, ANSI and ISO Standard C, Microsoft 

Press, 1992. 
Pla87 - P. Plauger, "Son of PC Meets the C Monster," Computer Language, 

p. 41, February 1987. 
Pla90 - P. Plauger, "Standard C: Wha Gang Agley," The C Users Journal, 

April and May 1990. 
Pla92 - P. Plauger, The Standard C Library, Prentice-Hall, 1992. 
Plu91 - T. Plum, "Building a Standard is Hard; Testing it is Just as Diffi­

cult," Computer Language, p. 38, May 1991. 
S&W90 - G. Steele, Jr. and J. White, "How to Print Floating-Point Num­

bers Accurately," Proceedings of the ACM SGPLAN '90 Conference on Pro­
gramming Design and Implementation, p. 112, ACM, 1990. 

Sal89 - R. Saltus, "Scientists link attitude to course of AIDS," Boston Globe, 
p. 3, 16 January 1989. 

Sam89 - P. Samuelson, "Why the Look and Feel of Software User Inter­
faces Should Not Be Protected by Copyright Law," Communications of the 
ACM 32:5, p. 563, May 1989. 

Val89 - T. Valeo, "A glimpse of how mind produces art," Boston Globe, p. 
45, 16 January 1989. 

Wag86 - J. Wagner, The Search for Signs of Intelligent Life in the Universe, 
Harper and Row, 1986. 

Wal88 - P. Waldman, "Software-Copyright Laws are in State of Confu­
sion," The Wall Street Journal, p. 21, 21March1988. 

Y &C79 - E. Yourdon and L. Constantine, Structured Design, Prentice-Hall, 
1979. 



Index 
~ 
ACM 55, 94, 142, 195-196 
Ada 

See language 
See Lovelace 

AFNOR 135-136 
Air Force 

See U.S. 
Alexander the Great 9 
Algol 68 

See language 
Alsop, Ronald 31, 195 
American Physical Society 94 
amnesiac 103 
ANSI 69-75, 85- 88, 131-137, 149, 196 
Apple Computer Corporation 17, 

26-28, 53-58, 148, 160 
Apple II 

See computer 
Apple Laserwriter 148 
Apple Macintosh 

See computer 
as-if rule 79-80 
ASCII 

See character set 
assembly 

See language 
AT&T Corporation 20, 22-23, 33-34, 

87,91, 134, 143, 174 
Axe 

See software 

1S 
Babbage, Charles 34 
BAL 

See language 
bankers 1, 183-188 
Barnum, P.T. 61 

BASIC 
See language 

Baum, L. Frank 67 
bear with me 62-63 
behavior 

implementation-defined 81-82 
locale-specific 81 
undefined 81, 83, 92 
unspecified 81 

Bell Laboratories 13, 20, 23, 33-34, 
66, 91, 99, 143 

Bible 179 
Binney and Smith 32 
Borland 28, 118, 163 
Boston Globe 4, 195-196 
Bradley, Bill 46 
Brodie, Jim 85, 149, 196 
BSI 135-136 

(( 
c 

See language 
C Standard 69-71, 75-92, 134, 136, 

139 
C Users Journal 86, 196 
C++ 

See language 
Campbell's Soup 53 
Capone, Al 37 
Carbon Copy 

See software 
Chandler, D. 195 
character set 

ASCII 46, 70, 160 
IS0646 70 

chatterbox 103 
Checkfree 

See software 
Christ,Jesus 159-160 
Clarke, Arthur C. 21-22 

197 



198 

Cleopatra 109 
Clinger, William D. 142, 195 
COBOL 

See language 
Cody, William 133, 140-142, 195 
Columbus method 159-160 
Communications of the ACM 55, 

195-196 
Compaq Computer Corporation 

48-49, 119-122, 159, 173-175 
Compaq DeskPro 

See computer 
Compaq SLT /286 

See computer 
Compass Inc. 139-142, 145 
Complete Communicator 48 
computer 

Apple II 26 
Apple Macintosh 27, 40, 58, 161 
Compaq DeskPro 48 
Compaq SLT /286 49 
DEC PDP-11 25-26, 171 
DECVAX 155 
IBM PC 5-6, 20, 30-31, 40, 43, 64, 

97, 106, 119, 142, 160-161, 
171-175, 196 

Intel 8088 172 
Intel 80X86 40, 49, 63-64, 142, 

171-175 
Intel 860 139 
main-frame 154-156 
Motorola MC680XO 141 
Toshiba TlOOO 66 
Zilog Z80 42 

Computer Language 16, 37, 39, 43, 
61, 64, 93, 97-98, 113, 123, 129, 
131, 133, 140, 147, 159, 161, 
175, 191, 196 

conformance 78-83, 91, 131, 
134-135, 143 

consensus 70,73-75,80,85-86, 169 
Constantine, Larry 196 
Constitution 

See U.S. 
copyright 

See protection 
Corel Draw 

See software 

Programming on Purpose 

cosine 
See function 

CP/M 
See operating system 

Crayola 32 

Day Timer 178 
dead keys 161 
debugging 

See software 
DEC PDP-11 

See computer 
DEC VAX 

See computer 
DeMarco, Tom 127 
Department of Defense 

See U.S. 
Derwin, Doug 55 
DesqView 

See software 
determined 

See programmer 
Digital Equipment Corporation 17, 

33, 121, 155 
disclosure 20, 29, 54, 62 
disk hog 105-106 
Disneyland 8 
documentation 32, 39-40, 66, 95, 

104, 106, 119, 141, 156 
Doubleday, Abner 65 
drivability 57-58 
Durand-Wayland, Inc. 23, 195 
Dvorak 

See keyboard 

(f 
ELEFUNT 

See software 
Elite Business Systems 49-51 
Embedded Systems Conference 71 
enthusiastic 

See programmer 
eqn 

See software 



Index 

erroneous 
See behavior 

Escalator 32 
ethics 1-8, 109, 177-179, 188 
European Common Market 31 
exclusive-OR 

See opera tor 

jf 
fighting chance 83 
FIPS 135-137 
floating point 15, 140-142 
FORTRAN 

See language 
fortress 104 
Franklin Computer 26 
function 

cosine 142 
logarithm 14-15 
malloc 90-92 
random 2, 15, 122 
sine 21, 141-142 
square root 142 

future shock 66 

Gandhi, Mohandis 7 
Garfinkel, S. 195 
General Foods 33 
General Motors 118 
general semantics 168 
genius 9-13, 16 
Gentleman, W.M. 141, 195 
GNU 7, 195 
Gordian knot 9 
Government 

See U.S. 
Groenewold, Glenn 29, 195 
GUI 163 
gulp factor 62, 67 

~ 
half-add 

See operator 
Hamming, R.W. 58, 98-99 

Hegel 169 
heresies 123-129 
Hersee, Steve 69 
Hewlett-Packard 27-28 

LaserJet 46 
histogram 13-14, 162-163 
Humphrey, W. 195 

Iandiorio, Joseph 23, 195 

199 

IBM Corporation 19-20, 23, 30, 32, 
154, 160, 171-172, 180 

IBM PC 
See computer 

IBM Selectric 160 
Idris 

See operating system 
IEEE 22, 87, 94, 140-142, 195 
IEEE 754 Standard 140-142 
implementation-defined 

See behavior 
Intel 8088 

See computer 
Intel 80X86 

See computer 
Intel 860 

See computer 
intellectual property 17-29, 38, 104, 

179 
ISO 69-75, 83, 131-137, 149, 196 
ISO 646 

See character set 

31 
Japan 24, 70, 147 
JCL 153-154 
Jensen, K. 78, 133, 195 

1! 
K.I.S.S. 98 
Kahan, W.M. 142 
Kashy, Edwin 98-99 
Kelly-Bootle, Stan 97 
Kernan, Alvin B. 25, 195 



200 

Kernighan, Brian 33, 62, 78, 87, 
104, 134, 195 

kerning 148-149, 152 
keyboard 

Dvorak 58, 159-160 
QWERTY 58, 159 

Knuth, Don 12, 196 

1L 
Lake, Veronica 109 
LAN 41, 142, 195-196 
Langdon, C. 196 
language 

Ada 34, 63, 90 
Algol 68 78, 106 
assembly 45,62-63, 153 
BAL 128 
BASIC 83 
c 11-13, 62-64, 66, 69-92, 106, 

120, 133-145, 157, 171, 174 
C++ 62, 66, 128, 163, 174 
COBOL 77, 83, 154 
FORTRAN 45, 62, 77, 123, 133, 

140-141, 153-155 
Lisp 63 
object-oriented 61, 65-66, 128, 

157 
Pascal 62, 77-78, 120, 132-134, 

139-140 
PL/I 77 
PostScript 40, 46, 121, 152 
RATFOR 62 

LaserJet 
See Hewlett-Packard 

lawyers 17-20, 24, 29, 53-55, 62, 
109, 177-184, 188 

Library of Congress 29 
license 

See software 
Linda 

See Lovelace 
Lisp 

See language 
Lister, lim 127 
locale-specific 

See behavior 

Programming on Purpose 

logarithm 
See function 

look and feel 2, 24, 28, 53-59 
Lotus 1-2-3 

See software 
Lotus Development Corporation 2, 

27-28, 38, 53-58, 118 
Lovelace 

Ada 34 
Linda 34 

Lucash, Gesmer & Updegrove 196 

;.fll1 
Mafia 188 
main-frame 

See computer 
malloc 

See function 
man behind the curtain 67 
management 65, 115, 123-129, 172 
Marovich, S.B. 141, 195 
Maserati 68 
Mason, Perry 182 
McDonald's 55 
Michigan State University 94-99 
Microsoft Corporation 27-28, 118, 

122, 152, 163, 173-175, 196 
Miller Freeman Corporation 43, 

93, 123 
moonlighting 6 
Morris, Robert 13 
Moscow on the Hudson 42 
Motorola MC680XO 

See computer 
Motorola MC68881 141, 143 
MS-DOS 

See operating system 
mtf method 159 
MULTICS 

See operating system 

jl} 
NBS 135-136 
Nerd Perfect 

See software 
nest of vipers 102 



Index 

New Jersey 8, 46, 183 
New York 8, 30-31, 47 
Newhart, Bob 65 
Next Release 48-49 
NIST 135-136 
not-equivalence 

See opera tor 
Notepad 

See software 

O'Connor, Sinead 102 
object-oriented 

See language 
operating system 

CP /M 102, 171 
Idris 30, 33 
MS-DOS 26, 88, 106-107, 157, 

163, 171-174 
MULTICS 33 
OS/360 154 
POSIX 22,87, 135-136 
RSX-llM 66 
RT-11 155 
UNIX 22-23, 33-34, 62, 87-91, 

106, 119, 135, 155-156, 160, 163, 
171 

VMS 106, 155 
Windows 103, 122, 147-148, 152, 

163, 173-175 
operator 

exclusive-OR 11-13 
half-add 11 
not-equivalence 11 

orphan 102 
05/360 

See operating system 
Oz, Wizard of 67 

~ 
Pandora 56 
PARANOIA 

See software 
Pascal 

See language 

patent 
See protection 

PC Magazine 43, 97 
pie 

See software 
piracy 

See software 
PL/I 

See language 
Plauger, Geoffrey 172-176 
Plauger, P.J. 195-196 
Plauger, Tana 175-176 
Plum Hall 

See validation suite 

201 

Plum, Tom 30, 85, 134-136, 139-140, 
144, 196 

Polaroid Corporation 22 
politics 71-77, 85, 92, 132, 173, 184 
POSIX 

See operating system 
Postscript 

See language 
Prentice-Hall 140, 195-196 
Princeton 45-46, 93, 99, 195 
Procrustean bed 65-66 
Procrustes of Eleusis 65 
Prodigy 167 
profiler 

See software 
programmer 

determined 96-98 
enthusiastic 96-99 
reluctant 96-97, 103, 180 

Programming on Purpose 16, 39, 
61,93, 113, 123, 129, 133, 140, 
147, 159, 161, 175, 191, 195 

PRO LOK 
See software 

protection 
copyright 19, 22-29, 54-57, 196 
patent 20-25, 29, 56, 167, 187 
trade-dress 31-32 
trade-mark 22, 32-34, 38 
trade-secret 20, 24-25, 29, 54 

Puf'n'stuf, H.R. 55 
purifying arguments 141 



202 

~ 
QEMM386 

See software 
Quaid Software 27, 196 
quality of implementation 79-80, 

134 
Quarterdeck Office Systems 173 
QWERTY 

See keyboard 

random 
See function 

RATFOR 
See language 

reluctant 
See programmer 

Ritchie, Dennis 22, 26, 46, 78, 80, 
85, 87, 134, 195 

Roberts' Rules of Order 73-74 
Rogers, Buck 109 
Rosier, Larry 91 
RP Systems 49, 51 
RSX-llM 

See operating system 
RT-11 

See operating system 
rubberteeth 78-79,83 
Russo, Jack 55 

Saltus, R. 196 
Samuelson, Pamela 55-56, 196 
Sanka 33-34 
set-user-ID 22-23 
Shakespeare, William 179 
shelfware 101-107, 147 
Sholes, Christopher 159 
Shylock 25 
Sierra Network 167 
sine 

See function 
Skywalker, Luke 109 
Softech 145 
software 

Axe 47 

Programming on Purpose 

Carbon Copy 66, 107 
Checkfree 149-152 
Corel Draw 173-174 
debugging 14, 47, 70, 79, 91, 101, 

104, 113, 115, 174 
Desq View 173-17 4 
ELEFUNT 140-142 
eqn 62 
license 2, 4, 6, 18-19, 27-29, 

33-34,39,56,80, 107, 139, 171 
Lotus 1-2-3 27-28, 38 
Nerd Perfect 37-41 
Notepad 163 
PARANOIA 142 
pie 62 
piracy 3-4, 17-18, 25, 104 
profiler 14 
PROLOK 27 
QEMM386 173-175 
Stacker 17 4-175 
Trading Post 46 
ULTIMA VII 173-174 
UULINK 119 
VaporSoft 37-38 
Ventura Publisher 38-41, 48-49, 

121, 147-152, 172-174 
Visicalc 56 
Voodoo 173 
WinEdit 163 

Software Arts 28 
Software Development Conference 

86, 123, 167 
Software Engineering Institute 128 
Solo, Han 109 
spherical cow 64-66 
splatter radius 41 
square root 

See function 
Stacker 

See software 
Stallman, Richard 7 
Star Wars 109 
Steele, Guy L. 142, 196 
STP 48 
Sturbridge Village 178 



Index 

Tasmanian 
See validation suite 

Techie du Jour 120-122 
Thompson, Ken 33, 46 
Thoreau, Henry David 7 
3M diskettes 38-41 
Toffler, Alvin 66 
Tomlin, Lily 53-54 
Toshiba T1000 

See computer 
trade-dress 

See protection 
trade-mark 

See protection 
trade-secret 

See protection 
Trading Post 

See software 
treaty 78-80 
trigraphs 70 
TSR 171 

It 
U.S. 

Air Force 135 
Constitution 25 
Department of Defense 34 
Government 135-139, 184 

ULTIMA VII 
See software 

undefined 
See behavior 

UNIX 
See operating system 

unspecified 
See behavior 

UULINK 
See software 

l1 
Valeo, T. 196 
validation suite 

Plum Hall 134-136, 140, 144 
Tasmanian 132-133, 140 

VaporSoft 
See software 

Vault Corporation 27, 196 
VD clinic 11 
Ventura Publisher 

See software 
venture capitalists 23, 183-188 
Visicalc 

See software 
Visual Edge 46 
VMS 

See operating system 
Voodoo 

See software 
Vortex Technology 119 

m 
Wagner, Jane 53-54, 196 
Waite, William 133, 140-142, 195 
Waldman, Peter 28, 196 

203 

Wall Street Journal 4, 28, 31, 195-196 
Warhol, Andy 53-54 
way of life 106-107 
Weinstein, Lauren 119-120 
Welk, Lawrence 32 
Wells, Ian 140-142 
WG14 committee 75 
White Out 161 
White, Jon L. 142, 196 
Whitesmiths, Ltd. 2, 4-5, 8, 19, 

30-31, 88, 91, 93, 120 
Williams, Robin 42 
WIMPinterface 162-163 
Windows 

See operating system 
Win Edit 

See software 
Wirth, N. 78, 133, 195 
Wright, Orville 112 
Wright, Wilbur 112 
Writer's Digest 33 
wrong problem 63-65 
Wulf, Bill 98 



204 

X3Jll committee 70, 74-75, 77-81, 
83, 85-88, 92, 136 

Xerox Corporation 22, 56, 58, 147 

~ 
Young, Robert 33 
Yourdon,Ed 31, 196 

Zilog Z80 
See computer 

Programming on Purpose 


