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H. THIMBLEBY

footnote on page 206), and language-independent
specifications could be messed up by abstruse formatting
requirements. Certainly, a language-independent system
should not and probably could not use troff.

Language independence of a more limited form is often
required. Under UNIX, several software tools exist which
generate C programs, in particular compiler-compilers
which operate on specifications which may include
considerable fragments of C code (e.g. yacc, lex).
Generally such tools introduce additional lexemes and
quoting mechanisms, and in principle could be handled
by straightforward extensions of cweb. In some cases the
choice of ‘@’ and ‘$> would need to be reviewed.
Currently, cweb provides no useful support for tools of
this kind, and this is definitely an omission. Since cweb
acts on text, there is no reason why its macro mechanism
should be restricted to the target language: it can also be
applied to the metalanguage of the compiler-compilers.
But if the lexemes of the languages overlap (and should
be distinguishably formatted), non-evaluative analysis of
the cweb source will not reveal the correct formatting
conventions for the bodies of macros, since this would be
determined in the context of their invocations. For
example, a macro might be defined as the text ‘A | B’. This
is legitimate C (‘A’, ‘B’ identifiers), and also the
legitimate right-hand side of a yacc production rule (‘A°,
‘B’ symbols). With the current purely lexical font
selection these uses could not be distinguished. Of course
it is possible to require all code to be formatted in a
uniform font, but this restriction would go against one
of the current design principles.

8.2. A formatter-independent version

It seems unlikely that there would be much call for a
dynamically formatter-independent version of cweb, as it
is likely that an installation will have its own preferred
formatter. However, formatter independence is easier to
achieve than programming language independence since
formatter text (documentationand formatterinstructions)
is simply copied to the formatter unchanged by cweb. The
formatter itself should provide device-independence, such
as over ink-jet/laser-printer or details such as paper size.
If porting cweb programs is envisaged across operating
systems, where formatters may vary, it may be worth
developing a minimal set of formatter directives, such as
‘new paragraph’, which can be translated to equivalent
local forms by cweb.

In fact, the current version of cweb does generate a
formatter-independent text stream which is translated
into troff form by a separate co-process. The user can
select alternative processes to manipulate the text stream
for other purposes (although currently no very interesting
one has been implemented): perhaps for producing
quick-and-dirty output to a fast line printer; for
producing hierarchy diagrams; for producing subsets of
the document, such as just the cross-references; for using
other formatters, such as TgX; and so on. Cweb does not
attempt to pretty print C; if this is considered an omission
it could easily be corrected by inserting a pretty-printing
filter in front of the existing troff source co-process —
although it would take two passes per module if the
self-setting alignment tab scheme was retained.

9. IMPLEMENTATION PROBLEMS

Writing a program to drive another program which was
originally intended to have human input was a mistake.
I did not want a cweb user to have to rewrite his program
if troff couldn’t format it well enough! The user interface
of troff is designed for human-written text: certainly few
documents are satisfactorily produced without experi-
menting. If formatting a document goes awry, typically by
widowing a single word, the best way to correct it is to
rewrite the last paragraph more concisely. When troff is
driven by a program, it is not possible for that program
to rewrite text in order to get it to fit on a page or to satisfy
any other of the many reasonable typographical
constraints. In other words, cweb has to generate the
correct troff commands for all input; and this turned out
to be considerably harder than anticipated. About 959
of the development effort of cweb was consumed in
troff-related issues. (The current system object code
devoted to purely troff code generation, excluding
checking and index sorting, totals S0k bytes as compared
with 2k for generating C code.) It is surprising that the
user interface of troff does not come up to even basic
standards for machine-machine communication. It is
amusing, perhaps, that a draft-quality formatter (as one
of the standard co-processes of cweb) which implements
precisely the subset of nroff required by cweb is about the
same size as the code-generator co-process for nroff itself
(and about ? the size of the code generator for troff).
Telling nroff what to do is as difficult as doing it!

I made a strategic mistake thinking I could get away
without syntax analysis, and cweb is somewhat harder to
use because of this decision. Or maybe cweb is easier to
use, since any syntax analysis would be subject to yet
more hedges. The decision to have no syntax analysis was
made originally to make a gain in processing speed, which
was felt important for user acceptability, but in retrospect
this gain is probably offset by the time wasted in
occasionally submitting bad C code to compilers. Half a
dozen ‘@’-keywords for typographical control are
necessary because cweb performs no syntax analysis, but
it is likely that they would be required occasionally even
if cweb did perform sufficient analysis: they provide the
programmer with useful control over indexing and fonts.
Maybe if these features were used explicitly less often
(because a sophisticated cweb system inferred and
defaulted them) for the sake of ‘ease of use’ programmers
would have a prolonged learning period before they
became familiar with all of cweb’s functions.

One further reason for not bothering with syntax
analysis was because it was hoped that there would then
be no need to waste time processing included files, that
is, files whose text is to be inserted at compile time into
the program at various points. Since included files are
used almost exclusively for defining identifiers, they are
also a very natural place to define identifier fonts
centrally. Thus cweb does have to process included files,
and the original reasoning was wrong. Because the text
of included files is included at compile time (by the
standard C preprocessor) and not by cweb, the font
specifications have to be expressed in unadorned C....
This notational extention can only be made in comment.
Since we don’t need font specifications to be explicit in
the formatted literate program (which they would be if
they remained as directives in C comment) there have to
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be two mechanisms for specifying fonts. Again, the
combination of tools has led to arbitrary complexity in
cweb. Actually, the programmer rarely needs this feature
of cweb explicitly since cweb automatically adds font
information to all the code it generates (using the special
comment notation, in fact), which it can later pick up
again if a generated file is included elsewhere.

Cweb makes an attempt to reduce the size of generated
C code files by eliminating redundant blank space. C, like
many other languages, requires blanks to disambiguate
certain constructs. It obviously requires blanks between
adjacent reserved words and identifiers but there are less
obvious cases. I was aware that * X+ ++y’ (and even
‘X~= ~ ~~Y’) would become either ambiguous or
likely to be parsed incorrectly if cweb removed blanks
too eagerly but I have recently noticed the problems of
‘x/ *y’ (intended to mean division by ‘*y’, not
comment-out ‘Y’) and ‘X& &Y (intended to mean bit-
and with an address, not logical-and).

10. CONCLUSION

Literate programming is promising and successful, but
has a long way to go before it emerges as a mature
discipline. In the meantime, literate programming is likely
to be used more and more frequently in published
programs, and appropriate formatting standards will
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