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eptionstype error =| PartialString only mat
hed the pattern partially| BadPartialPattern 
ontains items that 
annot be used together with partial mat
hing.| BadPattern of string * intBadPattern (msg, pos) regular expression is malformed. The reason is in msg, theposition of the error in the pattern in pos.| BadUTF8UTF8 string being mat
hed is invalid| BadUTF8OffsetGets raised when a UTF8 string being mat
hed with o�set is invalid.| Mat
hLimitMaximum allowed number of mat
h attempts with ba
ktra
king or re
ursion isrea
hed during mat
hing. ALL FUNCTIONS CALLING THE MATCHING ENGINEMAY RAISE IT!!!| Re
ursionLimit| InternalError of stringInternalError msg C-library exhibits unknown/unde�ned behaviour. The reason isin msg.ex
eption Error of errorEx
eption indi
ating PCRE errors.ex
eption Ba
ktra
kBa
ktra
k used in 
allout fun
tions to for
e ba
ktra
king.Compilation and runtime �ags and their 
onversion fun
tionstype i
flagInternal representation of 
ompilation �agstype irflagInternal representation of runtime �ags 1



type 
flag = [ `ANCHORED| `AUTO_CALLOUT| `CASELESS| `DOLLAR_ENDONLY| `DOTALL| `EXTENDED| `EXTRA| `FIRSTLINE| `MULTILINE| `NO_AUTO_CAPTURE| `NO_UTF8_CHECK| `UNGREEDY| `UTF8 ℄Compilation �agsval 
flags : 
flag list -> i
flag
flags 
flag_list 
onverts a list of 
ompilation �ags to their internal representation.val 
flag_list : i
flag -> 
flag list
flag_list 
flags 
onverts internal representation of 
ompilation �ags to a list.type rflag = [ `ANCHORED | `NOTBOL | `NOTEMPTY | `NOTEOL | `PARTIAL ℄Runtime �agsval rflags : rflag list -> irflagrflags rflag_list 
onverts a list of runtime �ags to their internal representation.val rflag_list : irflag -> rflag listrflag_list rflags 
onverts internal representation of runtime �ags to a list.Information on the PCRE-
on�guration (build-time options)val version : stringVersion informationVersion of the PCRE-C-libraryval 
onfig_utf8 : boolIndi
ates whether UTF8-support is enabledval 
onfig_newline : 
harChara
ter used as newlineval 
onfig_link_size : intNumber of bytes used for internal linkage of regular expressionsval 
onfig_mat
h_limit : int 2



Default limit for 
alls to internal mat
hing fun
tionval 
onfig_sta
kre
urse : boolIndi
ates use of sta
k re
ursion in mat
hing fun
tionInformation on patternstype firstbyte_info = [ `ANCHORED | `Char of 
har | `Start_only ℄Information on mat
hing of "�rst 
hars" in patternstype study_stat = [ `Not_studied | `Optimal | `Studied ℄Information on the study status of patternstype regexpCompiled regular expressionsval options : regexp -> i
flagoptions regexpReturns 
ompilation �ags of regexp.val size : regexp -> intsize regexpReturns memory size of regexp.val studysize : regexp -> intstudysize regexpReturns memory size of study information of regexp.val 
apture
ount : regexp -> int
apture
ount regexpReturns number of 
apturing subpatterns in regexp.val ba
krefmax : regexp -> intba
krefmax regexpReturns number of highest ba
kreferen
e in regexp.val name
ount : regexp -> intname
ount regexpReturns number of named subpatterns in regexp.val names : regexp -> string arraynames regexReturns array of names of named substrings in regexp.3



val nameentrysize : regexp -> intnameentrysize regexpReturns size of longest name of named subpatterns in regexp + 3.val firstbyte : regexp -> firstbyte_infofirstbyte regexpReturns �rstbyte info on regexp.val firsttable : regexp -> string optionfirsttable regexpReturns some 256-bit (32-byte) �xed set table in form of a string for regexp if available,None otherwise.val lastliteral : regexp -> 
har optionlastliteral regexpReturns some last mat
hing 
hara
ter of regexp if available, None otherwise.val study_stat : regexp -> study_statstudy_stat regexpReturns study status of regexp.val get_stringnumber : regexp -> string -> intget_stringnumber rex nameRaises Invalid_arg if there is no su
h named substring.Returns the index of the named substring name in regular expression rex. This index 
anthen be used with get_substring.val get_mat
h_limit : regexp -> int optionget_mat
h_limit rexReturns some mat
h limit of regular expression rex or None.Compilation of patternstype 
htablesAlternative set of 
har tables for pattern mat
hingval maketables : unit -> 
htablesGenerates new set of 
har tables for the 
urrent lo
ale.val regexp :?study:bool ->?limit:int ->?iflags:i
flag ->?flags:
flag list -> ?
htables:
htables -> string -> regexp4



regexp ?study ?limit ?iflags ?flags ?
htables pattern 
ompiles pattern withflags when given, with iflags otherwise, and with 
har tables 
htables. If study is true,then the resulting regular expression will be studied. If limit is spe
i�ed, this sets a limit tothe amount of re
ursion and ba
ktra
king (only lower than the builtin default!). If this limitis ex
eeded, Mat
hLimit will be raised during mat
hing.Returns the regular expression.For detailed do
umentation on how you 
an spe
ify PERL-style regular expressions (=patterns), please 
onsult the PCRE-do
umentation ("man p
repattern") or PERL-manuals.See also www.perl.
om[http://www.perl.
om℄val quote : string -> stringquote strReturns the quoted string of str.Subpattern extra
tiontype substringsInformation on substrings after pattern mat
hingval get_subje
t : substrings -> stringget_subje
t substringsReturns the subje
t string of substrings.val num_of_subs : substrings -> intnum_of_subs substringsReturns number of strings in substrings (whole mat
h in
lusive).val get_substring : substrings -> int -> stringget_substring substrings nRaises
• Invalid_argument if n is not in the range of the number of substrings.
• Not_found if the 
orresponding subpattern did not 
apture a substring.Returns the nth substring (0 is whole mat
h) of substrings.val get_substring_ofs : substrings -> int -> int * intget_substring_ofs substrings nRaises
• Invalid_argument if n is not in the range of the number of substrings.
• Not_found if the 
orresponding subpattern did not 
apture a substring.Returns the o�set tuple of the nth substring of substrings (0 is whole mat
h).5



val get_substrings : ?full_mat
h:bool -> substrings -> string arrayget_substrings ?full_mat
h substringsReturns the array of substrings in substrings. It in
ludes the full mat
h at index 0 whenfull_mat
h is true, the 
aptured substrings only when it is false. If a subpattern did not
apture a substring, the empty string is returned in the 
orresponding position instead.val get_opt_substrings :?full_mat
h:bool -> substrings -> string option arrayget_opt_substrings ?full_mat
h substringsReturns the array of optional substrings in substrings. It in
ludes Some full_mat
h_strat index 0 when full_mat
h is true, Some 
aptured_substrings only when it is false. Ifa subpattern did not 
apture a substring, None is returned in the 
orresponding positioninstead.val get_named_substring : regexp -> string -> substrings -> stringget_named_substring rex name substringsRaises
• Invalid_argument if there is no su
h named substring.
• Not_found if the 
orresponding subpattern did not 
apture a substring.Returns the named substring name in regular expression rex and substrings.val get_named_substring_ofs : regexp -> string -> substrings -> int * intget_named_substring_ofs rex name substringsRaises
• Invalid_argument if there is no su
h named substring.
• Not_found if the 
orresponding subpattern did not 
apture a substring.Returns the o�set tuple of the named substring name in regular expression rex andsubstrings.Calloutstype 
allout_data = {
allout_number : int ;Callout numbersubstrings : substrings ;Substrings mat
hed so farstart_mat
h : int ;Subje
t start o�set of 
urrent mat
h attempt
urrent_position : int ;Subje
t o�set of 
urrent mat
h pointer6




apture_top : int ;Number of the highest 
aptured substring so far
apture_last : int ;Number of the most re
ently 
aptured substringpattern_position : int ;O�set of next mat
h item in pattern stringnext_item_length : int ;Length of next mat
h item in pattern string}type 
allout = 
allout_data -> unitType of 
allout fun
tionsCallouts are referred to in patterns as "(?Cn)" where "n" is a 
allout_number ranging from0 to 255. Substrings 
aptured so far are a

essible as usual via substrings. You will have to
onsider 
apture_top and 
apture_last to know about the 
urrent state of valid substrings.By raising ex
eption Ba
ktra
k within a 
allout fun
tion, the user 
an for
e the patternmat
hing engine to ba
ktra
k to other possible solutions. Other ex
eptions will terminatemat
hing immediately and return 
ontrol to OCaml.Mat
hing of patterns and subpattern extra
tionval p
re_exe
 :?iflags:irflag ->?flags:rflag list ->?rex:regexp ->?pat:string -> ?pos:int -> ?
allout:
allout -> string -> int arrayp
re_exe
 ?iflags ?flags ?rex ?pat ?pos ?
allout subjRaises Not_found if pattern does not mat
h.Returns an array of o�sets that des
ribe the position of mat
hed subpatterns in the stringsubj starting at position pos with pattern pat when given, regular expression rex otherwise.The array also 
ontains additional workspa
e needed by the mat
h engine. Uses flags whengiven, the pre
ompiled iflags otherwise. Callouts are handled by 
allout.val exe
 :?iflags:irflag ->?flags:rflag list ->?rex:regexp ->?pat:string -> ?pos:int -> ?
allout:
allout -> string -> substringsexe
 ?iflags ?flags ?rex ?pat ?pos ?
allout subjRaises Not_found if pattern does not mat
h.Returns substring information on string subj starting at position pos with pattern patwhen given, regular expression rex otherwise. Uses flags when given, the pre
ompilediflags otherwise. Callouts are handled by 
allout.7



val exe
_all :?iflags:irflag ->?flags:rflag list ->?rex:regexp ->?pat:string ->?pos:int -> ?
allout:
allout -> string -> substrings arrayexe
_all ?iflags ?flags ?rex ?pat ?pos ?
allout subjRaises Not_found if pattern does not mat
h.Returns an array of substring information of all mat
hing substrings in string subj startingat position pos with pattern pat when given, regular expression rex otherwise. Uses flagswhen given, the pre
ompiled iflags otherwise. Callouts are handled by 
allout.val next_mat
h :?iflags:irflag ->?flags:rflag list ->?rex:regexp ->?pat:string ->?pos:int -> ?
allout:
allout -> substrings -> substringsnext_mat
h ?iflags ?flags ?rex ?pat ?pos ?
allout substrsRaises
• Not_found if pattern does not mat
h.
• Invalid_arg if pos let mat
hing start outside of the subje
t string.Returns substring information on the mat
h that follows on the last mat
h denoted bysubstrs, jumping over pos 
hara
ters (also ba
kwards!), using pattern pat when given,regular expression rex otherwise. Uses flags when given, the pre
ompiled iflagsotherwise. Callouts are handled by 
allout.val extra
t :?iflags:irflag ->?flags:rflag list ->?rex:regexp ->?pat:string ->?pos:int ->?full_mat
h:bool -> ?
allout:
allout -> string -> string arrayextra
t ?iflags ?flags ?rex ?pat ?pos ?full_mat
h ?
allout subjRaises Not_found if pattern does not mat
h.Returns the array of substrings that mat
h subj starting at position pos, using patternpat when given, regular expression rex otherwise. Uses flags when given, the pre
ompilediflags otherwise. It in
ludes the full mat
h at index 0 when full_mat
h is true, the
aptured substrings only when it is false. Callouts are handled by 
allout. If a subpatterndid not 
apture a substring, the empty string is returned in the 
orresponding positioninstead. 8



val extra
t_opt :?iflags:irflag ->?flags:rflag list ->?rex:regexp ->?pat:string ->?pos:int ->?full_mat
h:bool -> ?
allout:
allout -> string -> string option arrayextra
t_opt ?iflags ?flags ?rex ?pat ?pos ?full_mat
h ?
allout subjRaises Not_found if pattern does not mat
h.Returns the array of optional substrings that mat
h subj starting at position pos, usingpattern pat when given, regular expression rex otherwise. Uses flags when given, thepre
ompiled iflags otherwise. It in
ludes Some full_mat
h_str at index 0 whenfull_mat
h is true, Some 
aptured-substrings only when it is false. Callouts arehandled by 
allout. If a subpattern did not 
apture a substring, None is returned in the
orresponding position instead.val extra
t_all :?iflags:irflag ->?flags:rflag list ->?rex:regexp ->?pat:string ->?pos:int ->?full_mat
h:bool -> ?
allout:
allout -> string -> string array arrayextra
t_all ?iflags ?flags ?rex ?pat ?pos ?full_mat
h ?
allout subjRaises Not_found if pattern does not mat
h.Returns an array of arrays of all mat
hing substrings that mat
h subj starting at positionpos, using pattern pat when given, regular expression rex otherwise. Uses flags whengiven, the pre
ompiled iflags otherwise. It in
ludes the full mat
h at index 0 of theextra
ted string arrays when full_mat
h is true, the 
aptured substrings only when it isfalse. Callouts are handled by 
allout.val extra
t_all_opt :?iflags:irflag ->?flags:rflag list ->?rex:regexp ->?pat:string ->?pos:int ->?full_mat
h:bool ->?
allout:
allout -> string -> string option array arrayextra
t_all_opt ?iflags ?flags ?rex ?pat ?pos ?full_mat
h ?
allout subjRaises Not_found if pattern does not mat
h.Returns an array of arrays of all optional mat
hing substrings that mat
h subj starting atposition pos, using pattern pat when given, regular expression rex otherwise. Uses flags9



when given, the pre
ompiled iflags otherwise. It in
ludes Some full_mat
h_str at index 0of the extra
ted string arrays when full_mat
h is true, Some 
aptured_substrings onlywhen it is false. Callouts are handled by 
allout. If a subpattern did not 
apture asubstring, None is returned in the 
orresponding position instead.val pmat
h :?iflags:irflag ->?flags:rflag list ->?rex:regexp ->?pat:string -> ?pos:int -> ?
allout:
allout -> string -> boolpmat
h ?iflags ?flags ?rex ?pat ?pos ?
allout subjReturns true if subj is mat
hed by pattern pat when given, regular expression rexotherwise, starting at position pos. Uses flags when given, the pre
ompiled iflagsotherwise. Callouts are handled by 
allout.String substitutiontype substitutionInformation on substitution patternsval subst : string -> substitutionsubst str 
onverts the string str representing a substitution pattern to the internalrepresentationThe 
ontents of the substitution string str 
an be normal text mixed with any of thefollowing (mostly as in PERL):
• $[0-9℄+ - a "$" immediately followed by an arbitrary number. "$0" stands for the nameof the exe
utable, any other number for the n-th ba
kreferen
e.
• $& - the whole mat
hed pattern
• $` - the text before the mat
h
• $' - the text after the mat
h
• $+ - the last group that mat
hed
• $$ - a single "$"
• $! - delimiter whi
h does not appear in the substitution. Can be used to part "$0-9+"from an immediately following other number.val repla
e :?iflags:irflag ->?flags:rflag list ->?rex:regexp ->?pat:string ->?pos:int ->?itempl:substitution ->?templ:string -> ?
allout:
allout -> string -> string10



repla
e ?iflags ?flags ?rex ?pat ?pos ?itempl ?templ ?
allout subj repla
es allsubstrings of subj mat
hing pattern pat when given, regular expression rex otherwise,starting at position pos with the substitution string templ when given, itempl otherwise.Uses flags when given, the pre
ompiled iflags otherwise. Callouts are handled by
allout.Raises Failure if there are ba
kreferen
es to nonexistent subpatterns.val qrepla
e :?iflags:irflag ->?flags:rflag list ->?rex:regexp ->?pat:string ->?pos:int -> ?templ:string -> ?
allout:
allout -> string -> stringqrepla
e ?iflags ?flags ?rex ?pat ?pos ?templ ?
allout subj repla
es all substringsof subj mat
hing pattern pat when given, regular expression rex otherwise, starting atposition pos with the string templ. Uses flags when given, the pre
ompiled iflagsotherwise. Callouts are handled by 
allout.val substitute_substrings :?iflags:irflag ->?flags:rflag list ->?rex:regexp ->?pat:string ->?pos:int ->?
allout:
allout ->subst:(substrings -> string) -> string -> stringsubstitute_substrings ?iflags ?flags ?rex ?pat ?pos ?
allout �subst subjrepla
es all substrings of subj mat
hing pattern pat when given, regular expression rexotherwise, starting at position pos with the result of fun
tion subst applied to thesubstrings of the mat
h. Uses flags when given, the pre
ompiled iflags otherwise.Callouts are handled by 
allout.val substitute :?iflags:irflag ->?flags:rflag list ->?rex:regexp ->?pat:string ->?pos:int ->?
allout:
allout -> subst:(string -> string) -> string -> stringsubstitute ?iflags ?flags ?rex ?pat ?pos ?
allout �subst subj repla
es allsubstrings of subj mat
hing pattern pat when given, regular expression rex otherwise,starting at position pos with the result of fun
tion subst applied to the mat
h. Uses flagswhen given, the pre
ompiled iflags otherwise. Callouts are handled by 
allout.val repla
e_first : 11



?iflags:irflag ->?flags:rflag list ->?rex:regexp ->?pat:string ->?pos:int ->?itempl:substitution ->?templ:string -> ?
allout:
allout -> string -> stringrepla
e_first ?iflags ?flags ?rex ?pat ?pos ?itempl ?templ ?
allout subjrepla
es the �rst substring of subj mat
hing pattern pat when given, regular expression rexotherwise, starting at position pos with the substitution string templ when given, itemplotherwise. Uses flags when given, the pre
ompiled iflags otherwise. Callouts are handledby 
allout.Raises Failure if there are ba
kreferen
es to nonexistent subpatterns.val qrepla
e_first :?iflags:irflag ->?flags:rflag list ->?rex:regexp ->?pat:string ->?pos:int -> ?templ:string -> ?
allout:
allout -> string -> stringqrepla
e_first ?iflags ?flags ?rex ?pat ?pos ?templ ?
allout subj repla
es the�rst substring of subj mat
hing pattern pat when given, regular expression rex otherwise,starting at position pos with the string templ. Uses flags when given, the pre
ompilediflags otherwise. Callouts are handled by 
allout.val substitute_substrings_first :?iflags:irflag ->?flags:rflag list ->?rex:regexp ->?pat:string ->?pos:int ->?
allout:
allout ->subst:(substrings -> string) -> string -> stringsubstitute_substrings_first ?iflags ?flags ?rex ?pat ?pos ?
allout �subst subjrepla
es the �rst substring of subj mat
hing pattern pat when given, regular expression rexotherwise, starting at position pos with the result of fun
tion subst applied to thesubstrings of the mat
h. Uses flags when given, the pre
ompiled iflags otherwise.Callouts are handled by 
allout.val substitute_first :?iflags:irflag ->?flags:rflag list ->?rex:regexp ->?pat:string ->?pos:int ->?
allout:
allout -> subst:(string -> string) -> string -> string12



substitute_first ?iflags ?flags ?rex ?pat ?pos ?
allout �subst subj repla
es the�rst substring of subj mat
hing pattern pat when given, regular expression rex otherwise,starting at position pos with the result of fun
tion subst applied to the mat
h. Uses flagswhen given, the pre
ompiled iflags otherwise. Callouts are handled by 
allout.Splittingval split :?iflags:irflag ->?flags:rflag list ->?rex:regexp ->?pat:string ->?pos:int -> ?max:int -> ?
allout:
allout -> string -> string listsplit ?iflags ?flags ?rex ?pat ?pos ?max ?
allout subj splits subj into a list of atmost max strings, using as delimiter pattern pat when given, regular expression rexotherwise, starting at position pos. Uses flags when given, the pre
ompiled iflagsotherwise. If max is zero, trailing empty �elds are stripped. If it is negative, it is treated asarbitrarily large. If neither pat nor rex are spe
i�ed, leading whitespa
e will be stripped!Should behave exa
tly as in PERL. Callouts are handled by 
allout.val asplit :?iflags:irflag ->?flags:rflag list ->?rex:regexp ->?pat:string ->?pos:int -> ?max:int -> ?
allout:
allout -> string -> string arrayasplit ?iflags ?flags ?rex ?pat ?pos ?max ?
allout subj same as P
re.split[1℄ butReturns an array instead of a list.type split_result =| Text of stringText part of splitted string| Delim of stringDelimiter part of splitted string| Group of int * stringSubgroup of mat
hed delimiter (subgroup_nr, subgroup_str)| NoGroupUnmat
hed subgroupResult of a P
re.full_split[1℄val full_split :?iflags:irflag ->?flags:rflag list ->?rex:regexp -> 13



?pat:string ->?pos:int ->?max:int -> ?
allout:
allout -> string -> split_result listfull_split ?iflags ?flags ?rex ?pat ?pos ?max ?
allout subj splits subj into a listof at most max elements of type "split_result", using as delimiter pattern pat when given,regular expression rex otherwise, starting at position pos. Uses flags when given, thepre
ompiled iflags otherwise. If max is zero, trailing empty �elds are stripped. If it isnegative, it is treated as arbitrarily large. Should behave exa
tly as in PERL. Callouts arehandled by 
allout.Additional 
onvenien
e fun
tionsval forea
h_line : ?i
:Pervasives.in_
hannel -> (string -> unit) -> unitforea
h_line ?i
 f applies f to ea
h line in in
hannel i
 until the end-of-�le is rea
hed.val forea
h_file :string list -> (string -> Pervasives.in_
hannel -> unit) -> unitforea
h_file filenames f opens ea
h �le in the list filenames for input and applies f toea
h �lename and the 
orresponding 
hannel. Channels are 
losed after ea
h operation (evenwhen ex
eptions o

ur - they get reraised afterwards!).UNSAFE STUFF - USE WITH CAUTION!val unsafe_p
re_exe
 :irflag ->regexp ->int -> string -> int -> int array -> 
allout option -> unitunsafe_p
re_exe
 flags rex pos subje
t subgroup_offsets offset_ve
tor. Youshould read the C-sour
e to know what happens. If you do not understand it - don't usethis fun
tion!val make_ove
tor : regexp -> int * int arraymake_ove
tor regexp 
al
ulates the tuple (subgroups2, ove
tor) whi
h is the number ofsubgroup o�sets and the o�set array.
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