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Chapter 1: Overview 11 OverviewSILex is a lexi
al analyser generator similar to the Lex and Flex programs, but forS
heme. \SILex" stands for \S
heme Implementation of Lex".SILex has many similarities with the C programs, but has many di�eren
es, too. Thesyntax of the spe
i�
ation �les for SILex is 
lose to that of Lex and Flex. Of 
ourse, thea
tions must be written in S
heme and not in C. The set of regular expressions is mostlythe same. An important di�eren
e is relative to the multiple start states in the C analysers.SILex repla
es them by allowing multiple analysers to take their input from the same sour
e.Di�erent inputs 
an be analysed at the same time, possibly with di�erent instan
es of oneor more lexi
al analysers. The analysers are 
reated dynami
ally.SILex provides many other features. The designer of a lexi
al analyser 
an spe
ifythe a
tions to be taken when the end of �le is rea
hed or when an error o

urs. The analyser
an keep tra
k of the position in the input in terms of the number of the line, 
olumn ando�set. An analyser 
an take its input from an input port, a string or a fun
tion. SILex isportable; it does not depend on a parti
ular 
hara
ter set. It 
an generate analysers thatare portable, too. Finally, the table en
oding the behavior of the analyser 
an be 
ompiledto S
heme 
ode. The fastest lexi
al analysers 
an be produ
ed this way.



2 SILex2 Syntax of the spe
i�
ation �leA spe
i�
ation �le for a lexi
al analyser 
ontains two parts: the ma
ro de�nitionspart and the rules part. The two parts are separated by the mark %%. The �rst part is usedto de�ne ma
ros; that is, to give names to some regular expressions. The se
ond part isused to indi
ate the regular expressions with whi
h the input will have to mat
h and thea
tions asso
iated with ea
h expression.Comments 
an be inserted any pla
e where white spa
e is allowed and is 
onsideredas white spa
e itself. The syntax of the 
omments is the same as in S
heme. That is, itbegins with a semi
olon `;' and extends up to the end of a line. The semi
olon is a validtoken in many languages, so you should take 
are not to 
omment out an entire line whenyou write a regular expression mat
hing a semi
olon.The syntax of ea
h part is presented, ex
ept for the regular expressions, whi
h aredes
ribed apart. A small example follows.2.1 Ma
ro de�nitions partThe �rst part of a spe
i�
ation �le 
ontains zero or more ma
ro de�nitions. Ade�nition 
onsists of a name and a regular expression, separated by white spa
e. It looksbetter when ea
h de�nition is written on a separate line.The syntax for a ma
ro name is that of a S
heme symbol. The 
ase of the letters isnot signi�
ant. For example, ab
d, +, ..., Digit and digit are all valid ma
ro names; thelast two being the same. You 
annot write two ma
ro de�nitions with the same name.The de�ned ma
ro 
an be referen
ed in regular expressions using the syntax {name}(see Se
tion 2.3 [Regular expressions℄, page 3). The s
ope of a ma
ro de�nition in
ludes theremaining de�nitions and the rules part of the �le. It is analogous to the let* is S
heme,where the ma
ro de�nitions 
orrespond to the bindings and the rules part 
orrespond tothe body.End the ma
ro de�nitions part with %%.2.2 Rules partThe rules part 
ontains the rules up to the end of the spe
i�
ation �le. Ea
h rule isa pattern optionally followed by an a
tion. The pattern is a regular expression. The a
tion,if there is one, is formed of one or more S
heme expressions.The a
tions 
an span over several lines. To distinguish between the remaining of the
urrent a
tion and the start of a new rule, SILex 
he
ks the indentation. A new rule muststart at the beginning of the line. That is, the a
tion starts right after the pattern and
ontains all the following lines that start with white spa
e.SILex does not parse the a
tions. It simply 
aptures the text up to the start of thenext rule. So a syntax error in an a
tion is not dete
ted by SILex.Nevertheless, SILex is able to dete
t that an a
tion has been omitted. In that 
ase,a default a
tion is supplied.



Chapter 2: Syntax of the spe
i�
ation �le 32.3 Regular expressionsWe �rst des
ribe the atomi
 regular expressions. Then, we show how to build more
omplex regular expressions from simpler ones. Finally, the markers are introdu
ed.The following 
onstru
ts are regular expressions:
 Ordinary 
hara
ter. It is a regular expression that mat
hes the 
hara
ter 
itself. 
 
annot be one of `.', `\', `{', `"', `[', `|', `?', `+', `*', `(', `)', `^', `$', `;'or any white spa
e.. Wild 
ard. It mat
hes any 
hara
ter ex
ept the newline 
hara
ter.\n\integer\
 Ba
kslash. The ba
kslash is used for two things: prote
t a 
hara
ter from spe-
ial meaning; generating non-printable 
hara
ters. The expression \n mat
hesthe newline 
hara
ter. The expression \integer mat
hes the 
hara
ter that hasnumber integer (in the sense of 
har->integer). integer must be a valid 
har-a
ter number on the implementation that you use. It may be more than 3 digitslong and even negative1. The expression \
 mat
hes the 
hara
ter 
 if 
 is not`n', `-' nor a digit.{name} Ma
ro referen
e. This expression mat
hes the same lexemes as those mat
hedby the regular expression named name. You 
an imagine that the referen
e is re-pla
ed by the text of the named expression. However, it works as if parentheseshad been added to prote
t the substituting expression."some text"String. A string mat
hes a lexeme identi
al to its 
ontents. In a string, theonly spe
ial 
hara
ters are `"', whi
h 
loses the string, and `\' whi
h keeps thee�e
t mentioned above.[list of 
hara
ters℄[℄list of 
hara
ters℄[-list of 
hara
ters℄[^list of 
hara
ters℄Chara
ter 
lass. The expression mat
hes one of the enumerated 
hara
ters.For example, the expression `[ab
℄' mat
hes one of `a', `b' and `
'. You 
anlist a range of 
hara
ters by writing the �rst 
hara
ter, the `-' and the last
hara
ter. For example, `[A-Za-z℄' mat
hes one letter (if the letters are orderedand 
ontiguous in the 
hara
ter set used by your implementation). The spe
ial
hara
ters in a 
lass are `℄', whi
h 
loses the 
lass, `-', whi
h denotes a range of
hara
ter, and `\', whi
h keeps its usual meaning. There is an ex
eption withthe �rst 
hara
ter in a 
lass. If the �rst 
hara
ter is `℄' or `-', it loses its spe
ialmeaning. If the �rst 
hara
ter is `^', the expression mat
hes one 
hara
ter if itis not enumerated in list of 
hara
ters.Suppose r and s are regular expressions. Then the following expressions 
an be built:1 The S
heme standards do not impose a parti
ular 
hara
ter set, su
h as as
ii. Theonly requirement is that the fun
tion 
har->integer returns an integer.



4 SILexr|s Union. This regular expression mat
hes a lexeme if the lexeme is mat
hed by ror by s.rs Con
atenation. This expression mat
hes a lexeme if the lexeme 
an be writtenas the 
on
atenation of a lexeme mat
hed by r and a lexeme mat
hed by s.r? Optional expression. A lexeme mat
hes this expression if it is the empty lexemeor if it mat
hes r.r+ Positive 
losure. This expression mat
hes a lexeme that 
an be written as the
on
atenation of one or more lexemes, where ea
h of those mat
hes r.r* Kleene 
losure. A lexeme is mat
hed by this expression if it 
an be written asthe 
on
atenation of zero or more lexemes, where ea
h of those mat
hes r.r{i}r{i,}r{i,j} Power or repetition of an expression. These expressions allow the \repetition" ofa regular expression a 
ertain number of times. i and j must be positive integersand j must be greater or equal to i. The �rst form repeats the expression rexa
tly i times. The se
ond form repeats r at least i times. The last formrepeats r at least i times and at most j times. You should avoid using largenumbers (more than 10), be
ause the �nite automaton for r is 
opied on
e forea
h repetition. The tables of the analyser may qui
kly be
ome very large.You should note that the syntax of these expressions does not 
on
i
t with thesyntax of the ma
ro referen
e.(r) Parentheses. This expression mat
hes the same lexemes as r. It is used tooverride the pre
eden
e of the operators.The building operators are listed in order of in
reasing pre
eden
e. The ?, +, * andrepetition operators have the same pre
eden
e.The remaining \expressions" would better be 
alled markers. They all mat
h theempty lexeme but require 
ertain 
onditions to be respe
ted in the input. They 
annot beused in all regular expressions. Suppose that r is a regular expression without markers.^rr$ Beginning and end of line. These markers require that the lexeme is found atthe beginning and at the end of the line, respe
tively. The markers lose theirspe
ial meaning if they are not pla
ed at their end of the regular expression orif they are used in the �rst part of the spe
i�
ation �le. In those 
ases, theyare treated as regular 
hara
ters.<<EOF>> End of �le. This marker is mat
hed only when the input is at the end of �le.The marker must be used alone in its pattern, and only in the se
ond part ofthe �le. There 
an be at most one rule with this parti
ular pattern.<<ERROR>> Error. This marker is mat
hed only when there is a parsing error. It 
an beused under the same 
onditions as <<EOF>>.White spa
e ends the regular expressions. In order to in
lude white spa
e in a regularexpression, it must be prote
ted by a ba
kslash or pla
ed in a string.



Chapter 2: Syntax of the spe
i�
ation �le 52.4 An example of a spe
i�
ation �leHere is an example of a SILex spe
i�
ation �le. The �le is synta
ti
ally 
orre
t fromthe SILex point of view. However, many 
ommon mistakes are shown. The �le is not auseful one.; This is a synta
ti
ally 
orre
t but silly file.partial hel
omplete {partial}lo ; Ba
kward ma
ro ref. onlydigit [0-9℄letter [a-zA-Z℄%%-?{digit}+ (
ons 'integer yytext) ; yytext 
ontains; the lexeme-?{digit}+\.{digit}+[eE℄[-+℄?{digit}+(
ons ; A long a
tion'floatyytext); (list 'semi
olon) ; Probably a mistakebegin )list 'begin( ; No error dete
ted hereend ; The a
tion is optional\73 (list 'bell-3) ; It does not mat
h the; 
har. # 7 followed by `3'\0073 (list 'bell-3) ; Neither does it(\7)3 (list 'bell-3) ; This does it"*()+|{}[℄.? are ordinary but \" and \\ are spe
ial"[^\n℄ (list '
har) ; Same thing as `.'({letter}|_)({letter}|_|{digit})* ; A C identi�er[℄[℄ ; One of the square bra
ketsRepe(ti){2}on (list 'repetition)^{letter}+: (
ons 'label yytext) ; A label pla
ed at the; beginning of the line$^ ; No spe
ial meaning<<EOF>> (list 'eof) ; Dete
tion of the end of �le<<ERROR>> (my-error) ; Error handling



6 SILex3 Semanti
s of the spe
i�
ation �leAn important part of the semanti
s of a spe
i�
ation �le is des
ribed with the syntaxof the regular expressions. The remainder is presented here. We begin with the role of thea
tions. Information on the mat
hing method follows.3.1 Evaluation of the a
tionsThe a
tion of a rule is evaluated when the 
orresponding pattern is mat
hed. Theresult of its evaluation is the result that the lexi
al analyser returns to its 
aller.There are a few lo
al variables that are a

essible by the a
tion when it is evaluated.Those are yy
ontinue, yyget
, yyunget
, yytext, yyline, yy
olumn and yyoffset. Ea
hone is des
ribed here:yy
ontinueThis variable 
ontains the lexi
al analysis fun
tion itself. Use (yy
ontinue)to ask for the next token. Typi
ally, the a
tion asso
iated with a pattern thatmat
hes white spa
e is a 
all to yy
ontinue; it has the e�e
t of skipping thewhite spa
e.yyget
yyunget
 These variables 
ontain fun
tions to get and unget 
hara
ters from the input ofthe analyser. They take no argument. yyget
 returns a 
hara
ter or the symbol`eof' if the end of �le is rea
hed. They should be used to read 
hara
ters insteadof a

essing dire
tly the input port be
ause the analyser may have read more
hara
ters in order to have a look-ahead. It is in
orre
t to try to unget more
hara
ters than has been gotten sin
e the parsing of the last token. If su
h anattempt is made, yyunget
 silently refuses.yytext This variable is bound to a string 
ontaining the lexeme. This string is guar-anteed not to be mutated. The string is 
reated only if the a
tion `seems' toneed it. The a
tion is 
onsidered to need the lexeme when `yytext' appearssomewhere in the text of the a
tion.yylineyy
olumnyyoffset These variables indi
ate the position in the input at the beginning of the lexeme.yyline is the number of the line; the �rst line is the line 1. yy
olumn is thenumber of the 
olumn; the �rst 
olumn is the 
olumn 1. It is important tomention that 
hara
ters su
h as the tabulation generate a variable length outputwhen they are printed. So it would be more a

urate to say that yy
olumn isthe number of the �rst 
hara
ter of the lexeme, starting at the beginning ofthe line. yyoffset indi
ates the distan
e from the beginning of the input; the�rst lexeme has o�set 0. The three variables may not all be existant dependingon the kind of 
ounting you want the analyser to do for you (see Se
tion 4.3.1[Counters℄, page 11).There is a default a
tion that is provided for a rule when its a
tion is omitted. Ifthe pattern is `<<EOF>>', the default a
tion returns the obje
t `(0)'. If the pattern is



Chapter 3: Semanti
s of the spe
i�
ation �le 7`<<ERROR>>', the default a
tion displays an error message and returns the symbol `error'1.The default a
tion for the other patterns is to 
all the analyser again. It is 
learer (andnormally more useful) to spe
ify expli
itly the a
tion asso
iated with ea
h rule.3.2 Mat
hing the rulesEa
h time the analyser is asked to return a token, it tries to mat
h a pre�x of theinput with a pattern. There may be more than one possible mat
h; when it is the 
ase, wesay there is a 
on
i
t. For example, suppose we have those regular expressions:begin[a-z℄*and the input is `beginning1 . . . '. We have a mat
h with the �rst expression and we havemany di�erent mat
hes with the se
ond. To resolve su
h a 
on
i
t, the longest mat
h is
hosen. So the 
hosen mat
h is the one between the lexeme `beginning' and the se
ondexpression.Suppose we have the same regular expressions but the input is `begin+ . . . '. Wehave two longest mat
h. This 
on
i
t is resolved by 
hoosing the �rst pattern that allowsa longest mat
h. So the 
hosen mat
h is between the lexeme `begin' and the �rst pattern.The analyser generated by SILex allows the empty lexeme to be mat
hed if thereis no longer mat
h. However, you should take 
are not to 
all the analyser again without
onsuming at least one 
hara
ter of the input. It would 
ause an in�nite loop.The pattern `<<EOF>>' is mat
hed when the analyser is 
alled and the input is atend of �le. In this situation, the marker is mat
hed even if there is a pattern that mat
hesthe empty lexeme. The analyser 
an be 
alled again and again and the `<<EOF>>' patternwill be mat
hed ea
h time, 
ausing its 
orresponding a
tion to be evaluated ea
h time, too.The pattern `<<ERROR>>' is mat
hed when the input is not at end of �le and no othermat
h is possible. Depending on the a
tion asso
iated with this pattern, your program may
hoose to stop or 
hoose to try to re
over from the error. To re
over from the error, yourprogram has to read some 
hara
ters from the input before it 
an 
all the analyser again.All lexi
al analysers generated by SILex are intera
tive. That is, they read as few
hara
ters as possible to get the longest mat
h. This is a useful property when the inputis 
oming from a terminal. A lexi
al analyser is normally based on a �nite automaton; itis the 
ase for the analysers generated by SILex. A non-intera
tive analyser always needsan extra 
hara
ter to provoke an invalid transition in the automaton. The longest mat
h isdete
ted this way. With an intera
tive analyser, an extra 
hara
ter is not required when itis impossible to obtain a longer mat
h.A lexi
al analyser generated by SILex does not impose any a priori limit on the sizeof the lexemes. The internal bu�er is extended ea
h time it is ne
essary.
1 Note that there is no portable way for the analyser to end the exe
ution of theprogram when an error o

urs.



8 SILex4 Generating and using a lexi
al analyserThe most 
ommon use of SILex is to generate a single 
omplete lexi
al analyser. Insome situations however, it is preferable to only generate the tables des
ribing the analysersand leaving to the program to build 
omplete analysers at run time. It is the 
ase whenthe program has to parse many �les simultaneously with the same analyser; and when a �leis to be parsed using many di�erent analysers. After the des
ription of the two modes, wedes
ribe the SILex options and the di�erent input methods.4.1 One 
omplete analyserThe fun
tion lex generates a 
omplete lexi
al analyser. We �rst des
ribe its param-eters. Then the interfa
e with the generated analyser is presented.4.1.1 The lex 
ommandHere is the template of a 
all to lex:(lex input-�le output-�le [options . . .℄)input-�le is a string 
ontaining the name of the spe
i�
ation �le. output-�le is a string
ontaining the name of the �le in whi
h the lexi
al analyser is written. For a des
ription ofthe options, see Se
tion 4.3 [Options℄, page 11.This is an example of a 
all to lex:(lex "pas
al.l" "pas
al.l.s
m")4.1.2 The fun
tions in the lexi
al analyserThe �le generated by lex 
ontains a few global de�nitions. A program using theanalyser needs only the following fun
tions: lexer, lexer-get-line, lexer-get-
olumn,lexer-get-offset, lexer-get
, lexer-unget
 and lexer-init.lexer The lexi
al analysis fun
tion.lexer-get-linelexer-get-
olumnlexer-get-offsetFun
tions to obtain the 
urrent position in the input.lexer-get
lexer-unget
Reading and returning 
hara
ters. These fun
tions have the advantage of beinga

essible from outside the a
tions.lexer-initInitializing the analyser with the input sour
e.To avoid name 
on
i
ts, these variables and others that we did not mention all beginwith `lexer. . . '.



Chapter 4: Generating and using a lexi
al analyser 94.1.3 Using the lexi
al analyserThe �rst fun
tion that must be 
alled is the initialization fun
tion. It is ne
essary togive to the analyser its sour
e of 
hara
ters. Here is the template of a 
all to this fun
tion:(lexer-init input-type input)The values input-type and input are des
ribed in Se
tion 4.4 [Input℄, page 13.On
e the initialization is done, the program 
an get tokens from the analyser by
alling the lexi
al analysing fun
tion:(lexer)The token is the result of the evaluation of the a
tion 
orresponding to the mat
hed pattern.The 
urrent position 
an be obtained with:(lexer-get-line)(lexer-get-
olumn)(lexer-get-offset)As is des
ribed in Se
tion 4.3 [Options℄, page 11, some or all of these fun
tions may not beavailable. Chara
ters 
an be gotten and ungotten from the input this way:(lexer-get
)(lexer-unget
)It is important to note that the analyser remembers the 
hara
ters previously gotten. Yourprogram does not have to keep those itself.Even after the end of �le has been rea
hed or an error has o

ured, the lexer fun
tion
an be 
alled again. Its behavior depends on the remaining 
hara
ters in the input.The analyser 
an be reinitialized in any time with a new input.4.2 Many analysersThere are appli
ations where it is ne
essary to have more than one lexi
al analyserparsing more than one �le at a time. For example:� The parsing of a C �le (with 
pp) may 
ause the parsing of other �les re
ursivelybe
ause of the #in
lude 
ommands.� An intera
tive 
ompiler has to be able to 
ompile a �le without 
losing the 
ommuni-
ation with the standard input.� SILex itself parses the ma
ro names, the regular expressions, the interior of a string,. . . , with di�erent sets of patterns.We �rst begin with an overview on how SILex allows the programmer to 
reatemultiple lexi
al analysers. We 
ontinue with a des
ription of the fun
tion lex-tables. Weend the explanations with the fun
tions used to 
reat analysers dynami
ally.4.2.1 Creating analysers dynami
allyIt is quite easy to 
reate new analysers at run-time. Suppose there is an input thatyou want to analyse. There are just two steps to make.� Create an input system from the input. An input system provides the bu�ering, theline 
ounting and similar low level servi
es.



10 SILex� Create one or more analysers from the input system and the analyser tables. The tablesare generated by the fun
tion lex-tables from a spe
i�
ation �le. A table 
ontainsall the ne
essary information to build up an analyser. Normally, you have to use morethan one analyser per input when you expe
t the syntax to vary greatly in the input.The following example shows a typi
al organization for a multi-analyser lexi
al anal-ysis. Note that one table may have been used to produ
e many instan
es of analysers.Those analysers would simply be 
onne
ted to di�erent input systems1.Input1 Input2 Input3| | || | |IS1 IS2 IS3| | |+-------+-------+ | +--+---+| | | | | |An1.1 An1.2 An1.3 An2.1 An3.1 An3.2There is no a priori limit on the number of input systems and analysers that you
an 
reate dynami
ally.4.2.2 The lex-tables 
ommandThe fun
tion lex-tables produ
es a table des
ribing an analyser from a spe
i�
ation�le. A 
all to lex-tables looks like:(lex-tables input-�le table-name output-�le [options . . .℄)input-�le must be a string 
ontaining the name of the spe
i�
ation �le. output-�le is astring 
ontaining the name in whi
h the result is printed. A de�nition is written in theoutput �le. table-name must be a string and it is the name appearing in the de�nition.The options are de�ned in Se
tion 4.3 [Options℄, page 11.This is an example of a 
all to lex-tables:(lex-tables "
.l" "
-table" "
.l.s
m")4.2.3 Building and using lexi
al analysers dynami
allyIn order to be able to 
reate dynami
ally the analysers the program needs, the �les
ontaining the tables and the �le `multilex.s
m' must be loaded as part of the program.The name 
onvention is the following: all de�nitions in `multilex.s
m' introdu
e namesbeginning with `lexer. . . ' and the de�nitions in the other �les introdu
e names that arespe
i�ed by the programmer. This way, it is easy to avoid name 
on
i
ts.Input systems are 
reated with the fun
tion lexer-make-IS. A 
all to this fun
tionlooks like:(lexer-make-IS input-type input [
ounters℄)1 It would make no sense to 
reate two instan
es 
oming from the same table andbeing 
onne
ted to the same input system. They would both have exa
tly the samebehavior.



Chapter 4: Generating and using a lexi
al analyser 11The values input-type and input are des
ribed in Se
tion 4.4 [Input℄, page 13. The value of
ounters determines whi
h 
ounters the input system should maintain. This is dis
ussed inSe
tion 4.4 [Input℄, page 13. Input systems are asso
iative lists that 
annot be used dire
tly.Useful fun
tions 
an be extra
ted from an input system. The following 
alls returnfun
tions that allows the program to intera
t with the input system:(lexer-get-fun
-line input-system)(lexer-get-fun
-
olumn input-system)(lexer-get-fun
-offset input-system)(lexer-get-fun
-get
 input-system)(lexer-get-fun
-unget
 input-system)Lexi
al analysers are 
reated with the fun
tion lexer-make-lexer. The template ofa 
all to this fun
tion is:(lexer-make-lexer table input-system)table is a table generated by SILex. input-system is the input system from whi
h theanalyser will take its input. The result of the 
all is the analysis fun
tion. The analysisfun
tion takes no argument and returns tokens.This example summarizes all the step in the 
reation of an analyser:(let* ((my-port (open-input-file "my-file"))(my-IS (lexer-make-IS 'port my-port))(my-get-line (lexer-get-fun
-line IS))(my-get-
olumn (lexer-get-fun
-
olumn IS))(my-get-offset (lexer-get-fun
-offset IS))(my-get
 (lexer-get-fun
-get
 IS))(my-unget
 (lexer-get-fun
-unget
 IS))(my-analyser (lexer-make-lexer my-table IS)))(let loop ((tok (my-analyser)))(
ond ((eq? tok 'eof). . .4.3 Options at generation timeWe des
ribe the options that 
an be passed to lex and lex-tables. They indi
atewhi
h 
ounters (line, 
olumn and o�set) the a
tions need; whi
h table en
oding should beused; and whether the tables should be pretty-printed.4.3.1 Line, 
olumn and o�set 
ountersThere are three di�erent 
ounting modes: no 
ounter, line 
ounter and all 
ounters.The more 
ounters the input system maintains, the more it is slowed down. The default isthe line 
ounting.This option is spe
i�ed when the program 
alls the fun
tions lex, lex-tables andlexer-make-IS. The three modes are represented by the symbols `none', `line' and `all'.When one of the �rst two fun
tions is 
alled the mode must be pre
eded by the symbol`
ounters'. These examples illustrate the use of the option:(lex "html.l" "html.l.s
m" '
ounters 'none)



12 SILex(lex-tables "
obol.l" "
obol-table" "
obol.l.s
m" '
ounters 'line)(lexer-make-IS 'port my-port 'all)You should be 
areful when you build analysers dynami
ally. The mode spe
i�ed atthe input system 
reation must be 
onsistent with the mode spe
i�ed at the tables 
reation.4.3.2 En
oding of the table of an analyserSILex provides three di�erent en
odings of the tables: the default en
oding, theportable en
oding and the \
ompilation" to S
heme 
ode.With the default en
oding, the �nite automaton of the analyser is represented withdata stru
tures that 
ontain the numbers of the 
hara
ters (in the sense of 
har->integer).Sin
e the numbers asso
iated with the 
hara
ters may depend on the S
heme implemen-tation, an analyser generated with an implementation 
an be safely used only with thesame implementation. An analyser en
oded in the default style is not portable. But thisrepresentation is the most 
ompa
t.With the portable en
oding, the data stru
tures des
ribing the automaton 
ontain
hara
ters dire
tly. If the automaton, as generated, 
ontains a transition from state s tostate t on 
hara
ter 
, then somewhere in the table there is the S
heme 
hara
ter `#\
'.When the �le 
ontaining the analyser is loaded in any implementation, the 
hara
ter isread as is, and not as the number `(
har->integer #\
)' as evaluated by the originalimplementation. As long as the implementation using the analyser re
ognizes the 
hara
tersmentionned in it, there is no problem.So this en
oding is portable. However, it is less 
ompa
t. This is be
ause somethinglike `(65 90)' is more 
ompa
t than something like `(#\A #\B . . . #\Y #\Z)' to represent`[A-Z℄'. The 
onstru
tion of an analyser from a portable table takes more time than the
onstru
tion from a default table. But, on
e built, the performan
e of the analyser is thesame in both 
ases.It is important to note that in some 
hara
ter sets, the letters or the digits are not
ontiguous. So, in those 
ases, the regular expression `[A-Z℄' does not ne
essarily a

eptonly the upper
ase letters.The last en
oding is the 
ompilation to S
heme 
ode. This produ
es a fast lexi
alanalyser. Instead of 
ontaining data stru
tures representing the behavior of the automaton,the table 
ontains S
heme 
ode that \hard-
odes" the automaton. This en
oding oftengenerates big tables. Su
h an analyser is not portable.The en
oding of the tables 
an be spe
i�ed as an option when lex and lex-tablesare 
alled. The symbols `portable' and `
ode' are used to spe
ify that the table mustbe portable and that the table must be 
ompiled, respe
tively. For example, these 
allsillustrate the use of the options:(lex "
.l" "
.l.s
m") ; Default en
oding(lex "
.l" "
.l.s
m" 'portable) ; Portable en
oding(lex "
.l" "
.l.s
m" '
ode) ; Compilation of the automaton



Chapter 4: Generating and using a lexi
al analyser 134.3.3 Pretty printing the tablesThe pretty-print option (spe
i�ed with the symbol `pp') tells SILex to pretty-printthe 
ontents of the table. Normally, the table is displayed as a 
ompa
t mass of 
hara
ters�tting in about 75 
olumns. The option is useful only for a developer of SILex. The S
heme
ode generated with the `
ode' option is always pretty-printed.4.4 Input methodsAn analyser 
an take its input from three di�erent obje
ts: an input port, a stringor a fun
tion. The type of input and the input itself must be passed when an analyser isinitialized and when an input system is 
reated. The input type is spe
i�ed using one ofthe three symbols: `port', `string' or `pro
edure'. For example:(lexer-init 'port (
urrent-input-port))(lexer-make-IS 'string "Input string.")When an input port is used by an analyser, the program should avoid reading 
har-a
ters dire
tly from the port. This is be
ause the analyser may have needed a look-ahead todo the analysis of the pre
eding token. The program would not �nd what it expe
ts on theport. The analyser provides safe fun
tions to get 
hara
ters from the input. The analysernever 
loses itself the port it has re
eived, this task is left to the program.When the analyser is initialized with a string, it takes a 
opy of it. This way, eventualmutations of the string do not a�e
t the analysis.The use of a fun
tion as 
hara
ter sour
e allows the analyser to parse any 
hara
terstream, no matter how it is obtained. For example, the 
hara
ters may 
ome from thede
ompression or de
ryption of a huge �le, the task being done lazily in order to save spa
e.The fun
tion must take no argument and return a 
hara
ter ea
h time it is 
alled. Whenthe end of �le (or its logi
al equivalent) is rea
hed, the fun
tion must return an obje
t thatis not a 
hara
ter (for example, the symbol `eof'). After the fun
tion has returned an endof �le indi
ator, it is not 
alled again.



14 SILexAppendix A Interfa
ing with an lalr(1) parserA ni
e lalr(1) parser generator for S
heme has been written by Dominique Bou
her.The generator is a

essible at the S
heme Repository at ftp://ftp.
s.indiana.edu in the�le `/pub/s
heme-repository/
ode/lang/lalr-s
m.tar.gz'.The parsers that are generated need two fun
tions to operate: a lexi
al analysisfun
tion and an error fun
tion. The analysis fun
tion must take no argument and returna token ea
h time it is 
alled. This is exa
tly the behavior of the lexi
al analysis fun
tions
reated by SILex.The lalr(1) parsers expe
t that the tokens are pairs with a number in the 
ar, thetoken number, and any value in the 
dr, the token attribute. It is easy to respe
t this
onvention with a SILex lexi
al analyser sin
e the a
tions 
an be any S
heme expressions.Furthermore, the �le 
reated by the lalr(1) parser generator 
ontains de�nitions that givenames to the number of the tokens. A lexi
al analyser 
an use those names in its a
tionsin order to simplify the 
oordination between the two analysers.A
knowledgementsI would like to thank my 
omrades of the laboratory for their support in this proje
t.Espe
ially Martin Larose and Mar
 Feeley for their numerous suggestions.I hope SILex will be useful for many S
heme programmers.If you �nd a bug, please let me know at mailto:dube�iro.umontreal.
a.
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