
Natural Language Principles in Perl

Learn it  once, use it  many t imes

You learn a natural  language once and use i t m any tim es. The lesson for  a language designer  is that a language
should be optim iz ed for  expressive power  rather  than for  ease of learning. It's easy to learn to dr ive a gol f car t, but
i t's hard to express yoursel f in one.

Learn as you go

You don't learn a natural  language even once, in the sense that you never  stop learning i t. Nobody has ever  learned
any natural  language com pletely. Unfor tunately, in the interests of or thogonal i ty, m any com puter  languages are
designed so that every degree of freedom  (dim ension) is avai lable everywhere. This has i ts good points i f you
understand the whole language, but can lead to confusion i f you don't. You'd l ike to ignore som e of the dim ensions to
begin wi th. You'd l ike to be able to talk baby talk and be understood. It's okay i f a language is di fficul t to learn, as
long as you don't have to learn i t al l  at once.

Many accept able levels of compet ence

This is m ore of a sociological  feature, com pared to ``learn as you go'', which is a psychological  feature. People don't
m ind i f you speak a subset of a natural  language, especial ly i f you are a chi ld or  a foreigner . (Except in Par is, of
course.) If a language is designed so that you can ``learn as you go'', then the expectation is that everyone is
learning, and that's okay.

Mult iple ways t o say t he same t hing

This one is m ore of an anthropological  feature. People not only learn as they go, but com e from  di fferent backgrounds,
and wi l l  learn a di fferent subset of the language fi rst. It's Official ly Okay in the Per l  realm  to program  in the subset
of Per l  cor responding to sed, or  awk, or  C, or  shel l , or  BASIC, or  Lisp, or  Python. Or  FORTRAN, even. Just because
Per l  is the m el ting pot of com puter  languages doesn't m ean you have to sti r .

No shame in borrowing

In Engl ish (and other  languages not suffer ing an identi ty cr isis), people don't m ind swiping ideas from  other
languages and m aking them  par t of the language. Effor ts to m aintain the ``pur i ty'' of a language (whether  natural  or
ar ti ficial ) only succeed in establ ishing an el i te class of people who know the shibboleths. Ordinary folks know better ,
even i f they don't know what ``shibboleth'' m eans.

Indet erminat e dimensionalit y

Scientists l ike to be able to locate things by giving a ``vector '', that is, a l ist of coordinates in a space of known
dim ensional i ty. This is one of the reasons they l ike or thogonal i ty--i t m eans the var ious com ponents of the vector  are
independent of each other . Unfor tunately, the real  wor ld is not usual ly set up to work that way. Most problem s,
including l inguistics problem s, are a m atter  of ``getting from  here to there'', and the geography in-between has a
heavy influence on which solutions are practical . Problem s tend to be solved at several  levels. A typical  journey
m ight involve your  legs, your  car , an escalator , a m oving sidewalk, a jet, m aybe som e m ore m oving sidewalks or  a
tram , another  jet, a taxi , and an elevator . At each of these levels, there aren't m any ``r ight angles'', and the whole
thing is a bi t fractal  in nature. In term s of language, you say som ething that gets close to what you want to say, and
then you star t refining i t around the edges, just as you would fi rst plan your  i tinerary between m ajor  ai rpor ts, and
only later  worry about how to get to and from  the ai rpor t.

Local ambiguit y is  okay

People thr ive on am bigui ty, as long as i t is quickly resolved. General ly, wi thin a natural  language, am bigui ty is
resolved rapidly using recently spoken words and topics. Pronouns l ike ``i t'' refer  to things that are close by,
syntactical ly speaking. Per l  is ful l  of l i ttle am bigui ties that people never  even notice because they're resolved so
rapidly. For  instance, m any term s and operators in Per l  begin wi th identical  characters. Per l  resolves them  based
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on whether  i t's expecting to see a term  or  an operator , just as a person would. If you say 1 & 2, i t knows that the &
i s a bi twise AND, but i f you say &foo, i t knows that you're cal l ing subroutine ``foo''.

In contrast, m any strongly typed languages have ``distant'' am bigui ty. C++ is one of the worst in this respect,
because you can look at a + b and have no idea at al l  what the + is doing, let alone where i t's defined. We send
people to graduate school  to learn to resolve distant am bigui ties.

Punct uat ion by prosody and inflect ion

Natural  language is natural ly punctuated by the pi tches, stresses and pauses we use to indicate how words are
related. So-cal led ``body language'' also com es into play here. Some of this punctuation is wr i tten in Engl ish, but
m uch of i t is not--or  is only approxim ated. The trend in recent electronic com m unications has been to invent var ious
form s of punctuation. :-)

Som e com puter  language designers seem  to think that punctuation is evi l ; I doubt thei r  Engl ish teachers would
agree.

Disambiguat ion by number, case and word order

Part of the reason a language can get away wi th cer tain local  am bigui ties is that other  am bigui ties are suppressed
by var ious m echanism s. Engl ish uses num ber  and word order , wi th vestiges of a case system  in the pronouns:
``The m an looked at the m en, and they looked back at him .'' It's per fectly clear  in that sentence who is doing what to
whom . Sim i lar ly, Per l  has num ber  m arkers on i ts nouns; that is, $dog is one pooch, and @dog is (potential ly) m any.
So $ and @ are a l i ttle l ike ``this'' and ``these'' in Engl ish. Per l  also uses word order : ``sub use'' m eans som ething
qui te di fferent from  ``use sub''. Per l  doesn't do m uch wi th case distinctions, unl ike the shel ls, which m ake use-vs-
m ention distinctions using a $ prefix. Though I guess i f you al low that, you could count Per l  quotes as a form  of case
m arker . On a sl ightly m ore abstruse level , Per l  5's \ operator  is a sor t of case m arker  or  preposi tion indicating
m ention rather  than use. But as wi th m ost com puter  languages, preposi tional  notions are usual ly expressed by
posi tion wi thin an argum ent l ist. (Though i t's cer tainly possible to wr i te cal ls using nam ed param eters in Per l , and
keys of hashes som etim es function as preposi tions.)

    move $rook from => $qr_pos, to => "kb3";

T opicaliz at ion

With regard to topical i z ation, I should point out that this sentence star ts wi th one. A topical iz er  sim ply introduces the
subject you're intending to talk about. There are several  syntactic form s in Engl ish, the sim plest one of which is
sim ply a noun: ``Carrots, I hate 'em .'' Pascal  has a ``wi th'' clause that functions as a topical iz er . Topical iz ers can
som etim es give a l ist of topics, at which point you see words l ike ``for  BLAH and BLAH, do BLAH''. In Per l , there are
var ious things that work as topical iz ers. You can say

    foreach (@dog) { print $_ }

This can even be used singular ly:

    for ($some_long_name) { s/foo/bar/g; tr/a-z/A-Z/; print; }

Pattern m atches (and indeed any condi tionals) tend to function as topical iz ers in Per l :

    /^Subject: (.*)/ and print $1;

Discourse st ruct ure

Discourse structure is how an utterance longer  than a sentence is put together . Di fferent languages and cul tures
have di fferent rules for  how to tel l  a joke or  a story, for  instance, or  how to wr i te a book about Per l . Som e com puter
languages have rather  fixed rules for  larger  structures. COBOL and Pascal  com e to m ind. Per l  tends to be pretty
free about what order  you put your  statem ents, except that i t's rather  Ar istotel ian in requi r ing you to provide an
expl ici t beginning and end for  larger  structures, using cur l ies. But you could alm ost claim  that #!/usr/bin/perl
corresponds to ``Once upon a tim e'', whi le __END__ m eans ``And they l ived happi ly ever  after .''
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Pronominaliz at ion

We al l  know about pronouns and thei r  uses. There are a num ber  of pronouns in Per l : $_ m eans ``i t'', and @_ tends to
m ean ``them ''. (But $1, $2 etc. are also pronom inal  references back to antecedent substr ings in the last pattern
m atch, which we m entioned can function as topical iz ers.) Wi thin a foreach loop or  a grep, $_ is not just a copy of the
i tem  in question, but an al ias for  i t. Sim i lar ly, @_ is a l ist of references to the function's argum ents, and the
argum ents can be m odi fied by changing elem ents of @_.

No t heoret ical axes t o grind

Natural  languages are used by people who for  the m ost par t don't give a r ip how elegant the design of thei r  language
is. Except for  a few wr i ters str iving to m ake a point in the m ost efficient way possible, ordinary folks scatter  al l
sor ts of redundancy throughout thei r  com m unication to m ake sure of being understood. They use whatever  words
com e to hand to get thei r  point across, and work at i t ti l l  they beat the thing to death. Norm al ly this ain't a problem .
They're qui te wi l l ing to learn a new word occasional ly i f they see that i t wi l l  be useful , but unl ike lawyers or
com puter  scientists, they feel  l i ttle need to define lots of new words before they say what they want to say. In term s
of com puter  languages, this argues for  predefining the com m only used concepts so that people don't feel  the need to
m ake so m any defini tions. Qui te a few Per l  scr ipts contain no defini tions at al l . I dare you to find a C++ program
wi thout a defini tion.

St yle not  enforced except  by peer pressure

We do not al l  have to wr i te l ike Faulkner , or  program  l ike Di jkstra. I wi l l  gladly tel l  people what m y program m ing
style is, and I wi l l  even tel l  them  where I think thei r  own style is unclear  or  m akes m e jum p through m ental  hoops.
But I do this as a fel low program m er, not as the Per l  god. Som e language designers hope to enforce style through
var ious typographical  m eans such as forcing (m ore or  less) one statem ent per  l ine. This is al l  very wel l  for  poetry,
but I don't think I want to force everyone to wr i te poetry in Per l . Such styl istic l im i ts should be sel f-im posed, or  at
m ost pol iced by consensus am ong your  buddies.

Cooperat ive design

Nobody designs a natural  language by them selves, unless thei r  nam e happens to be Tolkien. We al l  contr ibute to the
design of our  language by our  borrowing and our  coinages, by copying what we think is cool  and eschewing what we
think is obfuscational . The best ar ti ficial  languages are col laborations--even wi th a language l ike Per l  where one
person seem s to be in charge of i t. Most of Per l 's good ideas were not or iginal  wi th m e. Som e of them  cam e from
other  languages, and som e of them  were suggestions m ade by var ious folks as we went along. If you consider  the
language to include the var ious cul tural  trappings (l ibrar ies, bin di rector ies) that go along wi th the language, then
even languages l ike C, or  Ada, or  C++, or  even the Unix shel ls are col laborations by m any, m any people. Per l  i s no
exception to this.

``Inevit able'' Divergence

Because a language is designed by m any people, any language inevi tably diverges into dialects. It m ay be possible
to delay this, but for  any l iving language the forces of divergence are near ly always stronger  then the forces of
convergence. POSIX tr ied to uni fy System  V and BSD, and as soon as they squeez ed things together  in that
dim ension, the num ber  of Unix var iants exploded in several  other  dim ensions. The lesson for  a language designer
is to bui ld in expl ici t m echanism s so that i t's easy to identi fy which var iant of the language is being deal t wi th. Per l
5 has an expl ici t extension m echanism  for  which you speci fy, using ``use'' clauses, which kinds of special  sem antics
or  ``dialects'' you're going to be relying on. Per l  4 didn't have this, and there was considerably m ore pressure to put
var ious things into the language that didn't belong in the core language. Hopeful ly now we can stabi l iz e ``basic'' Per l
so that there is less need to invent oraper l , sybper l , isqlper l , etc.
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