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1 Introduction

Aflex is a lexical analyzer generating tool written in Ada designed for lexical process-
ing of character input streams. It is a successor to the Alex[NF88] tool from UCI.
Aflex is upwardly compatible with alex 1.0, but is significantly faster at generat-
ing scanners, and produces smaller scanners for equivalent specifications. Internally
aflex is patterned after the flex tool from the GNU project. Aflex accepts high
level rules written in regular expressions for character string matching, and gener-
ates Ada source code comprising a lexical analyzer along with two auxiliary Ada
packages. The main file includes a routine that partitions the input text stream
into strings matching the expressions. Associated with each rule is an action block
composed of program fragments. Whenever a rule is recognized in the input stream,
the corresponding program fragment is executed. This feature, combined with the
powerful string pattern matching capability, allows the user to implement a lexical
analyzer for any type of application efficiently and quickly. For instance, aflex can
be used alone for simple lexical analysis and statistics, or with ayacc [TT86] to gen-
erate a parser front-end. Ayaccis an Ada parser generator that accepts context-free
gramimars.

Aflex is a successor to the Arcadia tool Alex|NF88] which was inspired by the popular
Unix operating system tool, lex [Les75],. Consequently, most of lez’s features and
conventions are retained in aflex; however, a few important differences are discussed
in section 10. There are also a few minor differences between aflex and alex which
will be discussed in section 11.

This paper is intended to serve as both the reference manual and the user man-
ual for aflex. Some knowledge of lex, while not required, would be very useful in
understanding the use ofaflex. A good introduction to lex, as well as lexical and
syntactic analysis, can be found in [ASU86], frequently referred to as “the Dragon
Book.” Topics to be covered in this paper include the usage of aflex, the operators’
description, the source file format, the generated output, the necessary interfaces
with ayacc, and ambiguity among rules. The appendices provide a simple exam-
ple, aflex dependencies, the differences between aflex,alex, and lex, known bugs and
limitations, and references.



2 Command Line Options

Command line options are given in a different format than in the old UCI alex.
Aflex options are as follows

-t Write the scanner output to the standard output rather than to a file. The
default name of the scanner file for base.l is base.a Note that this option is not
as useful with aflex because in addition to the scanner file there are files for
the externally visible dfa functions (base_dfa.a) and the external IO functions
(base_io.a)

-b Generate backtracking information to aflex.backtrack. This is a list of scanner
states which require backtracking and the input characters on which they do
so. By adding rules one can remove backtracking states. If all backtracking
states are eliminated and -f is used, the generated scanner will run faster (see
the -p flag). Only users who wish to squeeze every last cycle out of their
scanners need worry about this option.

-d makes the generated scanner run in debug mode. Whenever a pattern is recog-
nized the scanner will write to stderr a line of the form:

--accepting rule #n

Rules are numbered sequentially with the first one being 1. Rule #0 is ex-
ecuted when the scanner backtracks; Rule #(n+1) (where n is the number
of rules) indicates the default action; Rule #(n+2) indicates that the input
buffer is empty and needs to be refilled and then the scan restarted. Rules
beyond (n+2) are end-of-file actions.

-f has the same effect as lex’s -f flag (do not compress the scanner tables); the
mnemonic changes from fast compilation to (take your pick) full table or fast
scanner. The actual compilation takes longer, since aflex is /O bound writing
out the big table. The compilation of the Ada file containing the scanner is
also likely to take a long time because of the large arrays generated.

-1 instructs aflex to generate a case-insensitive scanner. The case of letters given
in the aflex input patterns will be ignored, and the rules will be matched
regardless of case. The matched text given in yytext will have the preserved
case (i.e., it will not be folded).



-p generates a performance report to stderr. The report consists of comments
regarding features of the aflex input file which will cause a loss of performance
in the resulting scanner. Note that the use of the ~ operator and the -I flag
entail minor performance penalties.

-s causes the default rule (that unmatched scanner input is echoed to stdout) to
be suppressed. If the scanner encounters input that does not match any of
its rules, it aborts with an error. This option is useful for finding holes in a
scanner’s rule set.

-v has the same meaning as for lex (print to stderr a summary of statistics of
the generated scanner). Many more statistics are printed, though, and the
summary spans several lines. Most of the statistics are meaningless to the
casual aflex user, but the first line identifies the version of aflex, which is useful
for figuring out where you stand with respect to patches and new releases.

-E instructs aflex to generate additional information about each token, including
line and column numbers. This is needed for the advanced automatic error
option correction in ayacc.

-I instructs aflex to generate an interactive scanner. Normally, scanners generated
by aflex always look ahead one character before deciding that a rule has been
matched. At the cost of some scanning overhead, aflex will generate a scanner
which only looks ahead when needed. Such scanners are called interactive
because if you want to write a scanner for an interactive system such as a
command shell, you will probably want the user’s input to be terminated with
a newline, and without -I the user will have to type a character in addition
to the newline in order to have the newline recognized. This leads to dreadful
interactive performance.

If all this seems to confusing, here’s the general rule: if a human will be typing
in input to your scanner, use -I, otherwise don’t; if you don’t care about how
fast your scanners run and don’t want to make any assumptions about the
input to your scanner, always use -I.

Note, -I cannot be used in conjunction with full i.e., the -f flag.
-L instructs aflex to not generate #line directives (see below).

-T makes aflex run in trace mode. It will generate a lot of messages to stdout
concerning the form of the input and the resultant non-deterministic and de-
terministic finite automatons. This option is mostly for use in maintaining
aflex.



-Sskeleton_file overrides the default internal skeleton from which aflex constructs
its scanners. You’ll probably never need this option unless you are doing aflex
maintenance or development.

3 Aflex Output

Aflex generates a file containing a lexical analyzer function along with two auxiliary
packages, all of which are written in Ada. The context in which the lexical analyzer
function is defined is flexible and may be specified by the user. For instance, the file
may only contain the lexical analyzer function as a single compilation unit which may
be called by ayacc, or it may be placed within a package body or embedded within a
driver routine. This scanner function, when invoked, partitions the character stream
into tokens as specified by the regular expressions defined in the rules section of the
source file. The name of the lexical analyzer function is yylex. Note that it returns
values of type token. Type token must be defined as an enumeration type which
contains, at a minimum, (End_of-Input, Error). It is up to the user to make sure
that this type is visible (see Section 7). The general format of the output file which
contains this function is found in Figure 3.

The auxiliary packages include a DFA and an 10O package. The DFA package con-
tains externally visible functions and variables from the scanner. Many of the vari-
ables in this package should not be modified by normal user programs, but they are
provided here to allow the user to modify the internal behavior of aflex to match
specific needs. Only the functions YYText and YYLength will be needed by most
programs.

The IO package contains routines which allow yylex to scan the input source file.
These include the unput, input, output, and yywrap functions from lez,

plus Open_Input, Create_Output, Close_Input and Close_Output provided for com-
patibility with alex. It is also possible to write your own IO and DFA packages.

Redefining input is possible by changing the YY_INPUT procedure. As an example
you might wish to take input from an array instead of from a file. By changing the
calls to the TEXT_IO routines to access elements of the array you can change the
input strategy. If you change the 1O or DFA packages you should make a copy of the
generated files under a different name and change that, because aflex will overwrite
them whenever you rerun aflex.






