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The Meaning of Life

As I've noted before, my first experience
with a computer was with a Commodore

VIC 20 I purchased at "Toy's R Us," which
I spied while waiting for my then three-
year-old son to select a Masters of the
Universe action figure. After connecting the
combination keyboard/CPU to my television,
I was confronted with a big blue screen that
proclaimed I was using BASIC and a flashing
cursor. Not having the foggiest notion of what
any of it meant, I typed in the question: "What
is the meaning of life?" Without hesitation,
the computer responded with: SYNTAX
ERROR. I leaned back and smiled; it was love
at first sight. Up to that point, I had spent most
of my adult life in a university philosophy
department dominated by the Linguistic
Analysis school of philosophy. This response
indicated intelligent life.

My very first Evolutions column, "The
Limitations of Language," opened with this
statement: "It is accepted as axiomatic that
language is the distinguishing characteristic
of man, and that his sophisticated use of
symbols is the most cogent explanation for
the rise of technology and consequently
man's pre-eminence in the evolutionary
chain. With words man has carved out civi-
lization, and with mathematical symbols he
has made his way to the moon. But what
often goes unrecognized is that language is
every bit as restricting as it is liberating, that
the symbols we share are as often as not lim-
itations on how we perceive the world and
hence what kind of world we can create."

Having traced, via circuitous routes, the
evolution of hardware to IBM's contact
with Microsoft to license the BASIC pro-
gramming language for the IBM PC, I now
wish to regress somewhat to the foundations
of computer languages.

A moment ago I noted that the syntax
error I received when I entered a question

indicated intelligent life. That is hyperbole,
or at least a purely subjective response. A
computer is a machine; there is no life and
there is no magic. It is somewhat easy to for-
get in our wonderful world of graphical user
interfaces (GUIs) and multitasking operating
systems that all a computer is ever really
doing is processing a series of numbers.

And, actually only two numbers at that, 0
and 1, which represent discrete electrical
states, on or off, yes or no. Computers inter-
pret a sequence of zeros and ones to obtain
an instruction and its operands and then per-
form the action specified by the instruction,
such as loading a register with the operand.

BACK TO BASICS

Pretty basic, if you'll pardon the pun, but
impractical for human interaction with the
computer. Most of you are familiar with
dumps, and if you think they are ungainly

now, imagine a binary dump that would be
quadruple the size! The string of zeros and
ones is broken up into byte-size chunks,
which for ergonomic reasons is represented
in hexadecimal. This simple conversion
from binary to hexadecimal is the original
programming "language," machine language,
although this is somewhat of a misnomer,
since the machine actually only under-
stands binary. Indeed, there is considerable
disagreement among the various texts I
consulted for this column as to what exactly
machine language is. An article on "Machine
and Assembly Language Programming" in
The Encyclopedia of Computer Science and
Engineering maintains the strictest interpre-
tation: that machine language is the language
the machine actually understands, i.e., binary,
but notes that this usage of the term is rare,
an observation verified by the hexadecimal
"machine language" displayed in other
works. This fuzziness of terminology is
somewhat understandable considering the
evolutionary link between machine language
and its successor, assembly language.

Coding machine language has some dis-
tinct disadvantages, which is why it is
rarely used anymore except to zap existing
programs. Machine language does not yield
itself to documentation: The source code is
the executable code. Moreover, machine
language requires absolute accuracy entering
an often considerable amount of code. The
earliest assemblers, in fact, were simply rou-
tines written to ensure accuracy and alleviate
the coding burden by translating symbols
into binary, or converting octal or hexadecimal
representations of an entire instruction into
binary. This latter approach became what is
commonly called machine language, as
noted previously, while the former evolved
into "symbolic" assembly language.

Not having the 
foggiest notion of

what any of it meant,
I typed in the 

question: "What is
the meaning of life?"
Without hesitation,

the computer
responded with:
SYNTAX ERROR.
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WHAT CONSTITUTES 
A LANGUAGE?

This explains the blurring of the defini-
tion of "machine language" while opening
up a whole new question of what constitutes
a "language"? Were the routines to generate
machine code really a language? These
routines were interspersed with actual
machine code for instructions for which
there was no routine. Moreover, their exis-
tence and use varied from shop to shop and
even from programmer to programmer.
While this brings to mind discussions on the
theoretical possibility of a "private lan-
guage" in the aforementioned philosophy
classes, my point here is more mundane.

The fundamental characteristic of a com-
puter language is that it employs symbols
that are converted into code the machine can
understand. As we shall see in next month's
column, those earliest routines were, by defi-
nition, a form of assembly language, which
provided the foundation for the construction
of even higher level languages.

And at each step up the ladder of conve-
nience, something was lost, for "the symbols
we share are, as often as not, limitations." I
have often wondered whether the next gen-
eration of programmers, who will most likely
be fluent in such high-level languages such
as Java and Visual Basic and may very well
never see a dump, will appreciate the speed
and power the lower level languages afford.

However, I suspect a surprising number of
problems will go unresolved because of the
limitations of language.  
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