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Are Computers Super-Flexible or Super-Rigid? 

 
One of the major goals of the drive to higher levels has always been to make as 
natural as possible the task of communicating to the computer what you want it to 
do. Certainly, the high-level constructs in compiler languages are closer to the 
concepts which humans naturally think in, than are lower-level constructs such as 
those in machine language. But in this drive towards ease of communication, one 
aspect of "naturalness" has been quite neglected. That is the fact that interhuman 
communication is far less rigidly constrained than human-machine 
communication. For instance, we often produce meaningless sentence fragments 
as we search for the best way to express something, we cough in the middle of 
sentences, we interrupt each other, we use ambiguous descriptions and "improper" 
syntax, we coin phrases and distort meanings-but our message still gets through, 
mostly. With programming languages, it has generally been the rule that there is a 
very strict syntax which has to be obeyed one hundred per cent of the time; there 
are no ambiguous words or constructions. Interestingly, the printed equivalent of 
coughing (i.e., a nonessential or irrelevant comment) is allowed, but only 
provided it is signaled in advance by a key word (e.g., COMMENT), and then 
terminated by another key word (e.g., a semicolon). This small gesture towards 
flexibility has its own little pitfall, ironically: if a semicolon (or whatever key 
word is used for terminating a comment) is used inside a comment, the translating 
program will interpret that semicolon as signaling the end of the comment, and 
havoc will ensue. 
If a procedure named INSIGHT has been defined and then called seventeen times 
in the program, and the eighteenth time it is misspelled as INSIHGT, woe to the 
programmer. The compiler will balk and print a rigidly unsympathetic error 
message, saying that it has never heard of INSIHGT. Often, when such an error 
is detected by a compiler, the compiler tries to continue, but because of its lack of 
insihgt, it has not understood what the programmer meant. In fact, it may very 
well suppose that something entirely different was meant, and proceed under that 
erroneous assumption. Then a long series of error messages will pepper the rest of 
the program, because the compiler-not the programmer-got confused. Imagine the 
chaos that would result if a simultaneous English-Russian interpreter, upon 
hearing one phrase of French in the English, began trying to interpret all the 
remaining English as French. Compilers often get lost in such pathetic ways. C'est 
la vie. 
Perhaps this sounds condemnatory of computers, but it is not meant to be. In some 
sense, things had to be that way. When you stop to think what most people use 
computers for, you realize that it is to carry out very definite and precise tasks, 
which are too complex for people to do. If the computer is to be reliable, then it is 
necessary that it should understand, without the slightest chance of ambiguity, 
what it is supposed to do. It is also necessary that it should do neither more nor 
less than it is explicitly instructed to do. If there is, in the cushion underneath the 
programmer, a program whose purpose is to "guess" what the programmer wants 
or 
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means, then it is quite conceivable that the programmer could try to communicate 
his task and be totally misunderstood. So it is important that the high-level 
program, while comfortable for the human, still should be unambiguous and 
precise. 
 

Second-Guessing the Programmer 
 
Now it is possible to devise a programming language-and a program which 
translates it into the lower levels-which allows some sorts of imprecision. One 
way of putting it would be to say that a translator for such a programming 
language tries to make sense of things which are done "outside of the rules of the 
language". But if a language allows certain "transgressions", then transgressions 
of that type are no longer true transgressions, because they have been included 
inside the rules' If a programmer is aware that he may make certain types of 
misspelling, then he may use this feature of the language deliberately, knowing 
that he is actually operating within the rigid rules of the language, despite 
appearances. In other words, if the user is aware of all the flexibilities 
programmed into the translator for his convenience, then he knows the bounds 
which he cannot overstep, and therefore, to him, the translator still appears rigid 
and inflexible, although it may allow him much more freedom than early versions 
of the language, which did not incorporate "automatic compensation for human 
error". 

With "rubbery" languages of that type, there would seem to be two 
alternatives: (1) the user is aware of the built-in flexibilities of the language and 
its translator; (2) the user is unaware of them. In the first case, the language is still 
usable for communicating programs precisely, because the programmer can 
predict how the computer will interpret the programs he writes in the language. In 
the second case, the "cushion" has hidden features which may do things that are 
unpredictable (from the vantage point of a user who doesn't know the inner 
workings of the translator). This may result in gross misinterpretations of 
programs, so such a language is unsuitable for purposes where computers are used 
mainly for their speed and reliability. 

Now there is actually a third alternative: (3) the user is aware of the built-
in flexibilities of the language and its translator, but there are so many of them 
and they interact with each other in such a complex way that he cannot tell how 
his programs will be interpreted. This may well apply to the person who wrote the 
translating program; he certainly knows its insides as well as anyone could-but he 
still may not be able to anticipate how it will react to a given type of unusual 
construction. 

One of the major areas of research in Artificial Intelligence today is called 
automatic programming, which is concerned with the development of yet higher-
level languages-languages whose translators are sophisticated. in that they can do 
at least some of the following impressive things: generalize from examples, 
correct some misprints or grammatical errors, 


