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Configuration
Compiler Setup

You shouldn't need to do anything specia to configure Boost.Regex for use with your compiler - the Boost.Config subsystem should
already take care of it, if you do have problems (or you are using a particul arly obscure compiler or platform) then Boost.Config has
a configure script that you can run.

Locale and traits class selection

The following macros (see user.hpp) control how Boost.Regex interacts with the user's locale:

macro description

BOOST_REGEX_USE C LOCALE Forces Boost.Regex to use the global C locale in itstraits class
support: thisis now deprecated in favour of the C++ locale.

BOOST_REGEX_USE CPP_LOCALE Forces Boost.Regex to use std::locale in it's default traits class,
regular expressions can then beimbued with an instance specific
locale. Thisisthedefault behaviour on non-Windows platforms.

BOOST_REGEX _NO W32 Tells Boost.Regex not to use any Win32 API's even when
available (impliesBOOST_REGEX_USE_CPP_LOCALE un-
lessBOOST_REGEX_USE C LOCALE isset).

Linkage Options

macr o description

BOOST_REGEX_DYN_LINK For Microsoft and Borland C++ builds, this tells Boost.Regex
that it should link to the dil build of the Boost.Regex. By default
boost.regex will link to its static library build, even if the dynam-
ic Cruntimelibrary isin use.

BOOST_REGEX_NO LIB For Microsoft and Borland C++ builds, this tells Boost.Regex
that it should not automatically select the library to link to.

BOOST_REGEX NO FASTCALL For Microsoft builds, thistellsBoost.Regex to usethe __cdecl
calling convention rather than __f ast cal | . Useful if you want
to usethe samelibrary from both managed and unmanaged code.
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Algorithm Selection

macro description

BOOST_REGEX_RECURSIVE Tells Boost.Regex to use a stack-recursive matching algorithm.
Thisis generally the fastest option (although thereis very little
init), but can cause stack overflow in extreme cases, on Win32
this can be handled safely, but thisis not the case on other plat-
forms.

BOOST_REGEX NON_RECURSIVE Tells Boost.Regex to use a non-stack recursive matching al-
gorithm, this can be dlightly slower than the alternative, but is
always safe no matter how pathological the regular expression.
Thisis the default on non-Win32 platforms.

Algorithm Tuning

The following option applies only if BOOST_REGEX_RECURSIVE is set.

macr o description

BOOST_REGEX HAS MS STACK_GUARD Tells Boost.Regex that Microsoft style __try - except blocks
are supported, and can be used to safely trap stack overflow.

The following options apply only if BOOST_REGEX_NON_RECURSIVE is set.

macr o description

BOOST_REGEX_BLOCKSIZE In non-recursive mode, Boost.Regex uses largish blocks of
memory to act as a stack for the state machine, the larger the
block size then the fewer allocations that will take place. This
defaults to 4096 bytes, which islarge enough to match the vast
majority of regular expressions without further allocations,
however, you can choose smaller or larger values depending
upon your platforms characteristics.

BOOST_REGEX_MAX_BLOCKS Tells Boost.Regex how many blocks of size
BOOST_REGEX_BLOCKSIZE it is permitted to use. If this
value is exceeded then Boost.Regex will stop trying to find a
match and throw a std::runtime_error. Defaults to 1024, don't
forget to tweak this value if you alter
BOOST_REGEX_BLOCKSIZE by much.

BOOST_REGEX_MAX_CACHE BLOCKS Tells Boost.Regex how many memory blocksto storeinit'sin-
ternal cache - memory blocks are taken from this cache rather
than by calling ::operator new. Generally speaking this can be
an order of magnitude faster than calling ::opertator new each
time a memory block is required, but has the downside that
Boost.Regex can end up caching alarge chunk of memory (by
default upto 16 blockseach of BOOST _REGEX_ BLOCKSIZE
size). If memory istight then try defining thisto O (disables all
caching), or if that is too slow, then a value of 1 or 2, may be
sufficient. On the other hand, on large multi-processor, multi-
threaded systems, you may find that a higher value isin order.

render

httpo://www.renderx.com/


http://www.renderx.com/
http://www.renderx.com/reference.html
http://www.renderx.com/tools/
http://www.renderx.com/

render

Boost.Regex 5.0.0

Building and Installing the Library

When you extract the library from its zip file, you must preserve itsinternal directory structure (for example by using the -d option
when extracting). If you didn't do that when extracting, then you'd better stop reading this, delete the files you just extracted, and try

again!

Thislibrary should not need configuring before use; most popular compilers/standard libraries/platforms are already supported "as
is'. If you do experience configuration problems, or just want to test the configuration with your compiler, then the process is the
same as for all of boost; see the configuration library documentation.

The library will encase all code inside namespace boost.

Unlike some other template libraries, this library consists of a mixture of template code (in the headers) and static code and data (in
cpp files). Consequently it isnecessary to build thelibrary's support codeinto alibrary or archivefile before you can useit, instructions
for specific platforms are as follows:

Building with bjam

Thisisnow the preferred method for building and installing thislibrary, please refer to the getting started guide for moreinformation.
Building With Unicode and ICU Support

Boost.Regex is now capable of performing a configuration check to test whether ICU is already installed in your compiler's search
paths. When you build you should see a message like this:

Perform ng configuration checks

- has_icu builds ©yes
Whick means that ICU has been found, and support for it will be enabled in the library build.
Tip

If you don't want the regex library to use ICU then build with the "--disable-icu" command line option.

If instead you see:

Perform ng configuration checks

- has_icu builds : no

Then ICU was not found and support for it will not be compiled into the library. If you think that it should have been found, then
you will need to take alook at the contents of the file boost-root/bin.v2/config.log for the actual error messages obtained when the
build carried out the configuration check. You will then need to fix these errors by ensuring your compiler gets invoked with the
correct options, for example:

bj am i ncl ude=some-i ncl ude-path --tool set=tool set-nane install

will add "some-include-path” to your compilers header include path, or if ICU has been built with non-standard namesfor it'sbinaries,
then:

bj am - sl CU_LI NK="Ii nker-options-for-icu" --tool set=tool set-nanme install
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Will use "linker-options-for-icu" when linking the library rather than the default ICU binary names.

You might also need to use the options " cxxflags=-option" and "linkflags=-option" to set compiler and linker specific options.

2 I mportant
Configuration results are cached - if you try rebuilding with different compiler options then add an "-a" to the bjam
command line to force all targets to be rebuilt.

If ICU isnot already in your compiler's path, but instead headers, libraries and binaries are located at path-to-icu/include, path-to-
icu/lib and path-to-icu/bin respectively then you need to set the environment variable | CU_PATH to point to the root directory of
your |CU installation: thistypically happensif you're building with MSVC. For exampleif ICU wasinstalledtoc: \ downl oad\i cu
you might use:

bj am - sl CU_PATH=c: \ downl oad\i cu --tool set=tool set-nanme install

2 I mportant
ICU isaC++ library just like Boost is, as such your copy of ICU must have been built with the same C++ compiler
(and compiler version) that you are using to build Boost. Boost.Regex will not work correctly unless you ensure
that thisisthe case: it is up to you to ensure that the version of 1CU you are using is binary compatible with the
toolset you use to build Boost.

And finaly, if you want to build/test with multiple compiler versions, all with different ICU builds, then the only way to achieve
that currently isto modify your user-config.jam so that each tool set has the necessary compiler/linker options set so that ICU isfound
automatically by the configuration step (providing the ICU binaries use the standard names, all you have to add is the appropriate
header-include and linker-search paths).

Building from Source
The Regex library is"just a bunch of source files': nothing specia is required to build them.

You can either build the files under boost-path/libs/regex/src/* .cpp asalibrary, or add them directly to your project. Thisis particularly
useful if you need to use specific compiler options not supported by the default Boost build.

There are two #defines you should be aware of:
* BOOST_HAS ICU should be defined if you want ICU support compiled in.

 BOOST_REGEX_DYN_LINK should be defined if you are building a DLL on Windows.

2 I mportant
The makefiles that were supplied with Boost.Regex are now deprecated and will be removed in the next release.
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Introduction and Overview

Regular expressions are aform of pattern-matching that are often used in text processing; many userswill be familiar with the Unix
utilities grep, sed and awk, and the programming language Perl, each of which make extensive use of regular expressions. Traditionally
C++ users have been limited to the POSIX C API'sfor manipulating regular expressions, and while Boost.Regex does provide these
API's, they do not represent the best way to usethe library. For example Boost.Regex can cope with wide character strings, or search
and replace operations (in a manner analogous to either sed or Perl), something that traditional C libraries can not do.

The class basi c_r egex isthe key class in this library; it represents a "machine readable" regular expression, and is very closely
modeled onst d: : basi ¢c_st ri ng, think of it asastring plusthe actual state-machinerequired by theregular expression algorithms.
Likest d: : basi c_stri ng there are two typedefs that are almost always the means by which this class is referenced:

namespace boost {

tenpl ate <cl ass charT,
class traits = regex_traits<charT> >
cl ass basi c_regex;

t ypedef basi c_regex<char> regex;
t ypedef basic_regex<wchar_t > w egex;

}

To see how thislibrary can be used, imagine that we are writing a credit card processing application. Credit card numbers generally
come as a string of 16-digits, separated into groups of 4-digits, and separated by either a space or a hyphen. Before storing a credit
card number in a database (not necessarily something your customers will appreciate!), we may want to verify that the number isin
the correct format. To match any digit we could use the regular expression [0-9], however ranges of characters like this are actually
locale dependent. Instead we should use the POSIX standard form [[:digit:]], or the Boost.Regex and Perl shorthand for this\d (note
that many older libraries tended to be hard-coded to the C-locale, consequently this was not an issue for them). That leaves us with
the following regular expression to validate credit card number formats:

(\d{4}r[- 1){3}\d{4}

Here the parenthesis act to group (and mark for future reference) sub-expressions, and the { 4} means "repeat exactly 4 times'. This
is an example of the extended regular expression syntax used by Perl, awk and egrep. Boost.Regex also supports the older "basic”
syntax used by sed and grep, but thisis generally less useful, unless you already have some basic regular expressions that you need
to reuse.

Now let's take that expression and place it in some C++ code to validate the format of a credit card number:

bool validate_card_format(const std::string& s)

{
static const boost::regex e("(\\d{4}[- ]){3}\\d{4}");

return regex_match(s, e);

Note how we had to add some extra escapes to the expression: remember that the escape is seen once by the C++ compiler, before
it getsto be seen by the regular expression engine, consequently escapesin regular expressions have to be doubled up when embedding
them in C/C++ code. Also note that all the examples assume that your compiler supports argument-dependent-lookup lookup, if
yours doesn't (for example V C6), then you will have to add some boost : : prefixes to some of the function callsin the examples.

Those of you who are familiar with credit card processing, will have realized that while the format used above is suitable for human
readable card numbers, it does not represent the format required by online credit card systems; these require the number as a string
of 16 (or possibly 15) digits, without any intervening spaces. What we need is a means to convert easily between the two formats,
and thisis where search and replace comesin. Those who are familiar with the utilities sed and Perl will already be ahead here; we
need two strings - one a regular expression - the other a "format string" that provides a description of the text to replace the match
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with. In Boost.Regex this search and replace operation is performed with thealgorithmr egex_r epl ace, for our credit card example
we can write two algorithms like this to provide the format conversions;

/1 match any format with the regul ar expression:

const boost::regex e("\\A(\\d{3,4})[- 12(\\d{4})[- J2(\\d{4})[- T2(\\d{4})\\z");
const std::string machi ne_format ("\\1\\2\\3\\14");

const std::string human_format ("\\1-\\12-\13-\14");

std::string nmachi ne_readabl e_card_nunber (const std::string s)

{
return regex_replace(s, e, machine_format, boost::match_default | boost::format_sed);
}
std::string human_readabl e_card_nunber (const std::string s)
{
return regex_replace(s, e, human_format, boost::match_default | boost::fornmat_sed);
}

Here we've used marked sub-expressions in the regular expression to split out the four parts of the card number as separate fields,
the format string then uses the sed-like syntax to replace the matched text with the reformatted version.

In the examples above, we haven't directly manipulated the results of aregular expression match, however in general the result of a
match contains a number of sub-expression matches in addition to the overall match. When the library needs to report aregular ex-
pression match it does so using an instance of the class mat ch_resul t s, as before there are typedefs of this class for the most
COMmMON Cases:

namespace boost {

t ypedef match_resul ts<const char*> cmat ch;
t ypedef match_resul ts<const wchar_t*> wecmat ch;
typedef match_results<std::string::const_iterator> smatch;
typedef match_results<std::wstring::const_iterator> wsnatch;

}

The agorithmsr egex_sear ch and r egex_nat ch make use of mat ch_r esul t s to report what matched; the difference between
these algorithmsisthat r egex_mat ch will only find matchesthat consumeall of theinput text, whereasr egex_sear ch will search
for amatch anywhere within the text being matched.

Note that these algorithms are not restricted to searching regular C-strings, any bidirectional iterator type can be searched, alowing
for the possibility of seamlessly searching amost any kind of data.

For search and replace operations, in addition to the algorithm r egex_r epl ace that we have aready seen, the mat ch_resul ts
classhasaf or mat member that takes the result of a match and aformat string, and produces a new string by merging the two.

For iterating through all occurrences of an expression within atext, there are two iterator types: r egex_i t er at or will enumerate
over the mat ch_r esul t s objects found, whiler egex_t oken_i t er at or will enumerate a series of strings (similar to perl style
split operations).

For those that dislike templates, thereis a high level wrapper class RegEx that is an encapsulation of the lower level template code
- it provides a smplified interface for those that don't need the full power of the library, and supports only narrow characters, and
the "extended" regular expression syntax. This class is now deprecated as it does not form part of the regular expressions C++
standard library proposal.

The POSIX API functions: r egconp, r egexec, r egf r ee and [regerr], are availablein both narrow character and Unicode versions,
and are provided for those who need compatibility with these API's.

Finally, notethat thelibrary now has run-time localization support, and recognizesthe full POSIX regular expression syntax - including
advanced features like multi-character collating elements and equivalence classes - as well as providing compatibility with other
regular expression librariesincluding GNU and BSD4 regex packages, PCRE and Perl 5.
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Unicode and Boost.Regex

There are two ways to use Boost.Regex with Unicode strings:

Rely on wchar_t

If your platform's wchar _t type can hold Unicode strings, and your platform's C/C++ runtime correctly handles wide character
constants (when passedtost d: : i swspace st d: : i sw ower €etc), thenyou canuseboost : : w egex to process Unicode. However,
there are several disadvantages to this approach:

* It'snot portable: there's no guarantee on the width of wchar _t , or even whether the runtime treats wide characters as Unicode at
al, most Windows compilers do so, but many Unix systems do not.

 There's no support for Unicode-specific character classes: [[: Nd:]],[[: Po:]] etc.

» You can only search strings that are encoded as sequences of wide characters, it is not possible to search UTF-8, or even UTF-16
on many platforms.

Use a Unicode Aware Regular Expression Type.

If you have the ICU library, then Boost.Regex can be configured to make use of it, and provide a distinct regular expression type
(boost::u32regex), that supports both Unicode specific character properties, and the searching of text that is encoded in either UTF-
8, UTF-16, or UTF-32. See: ICU string class support.
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Understanding Marked Sub-Expressions and Captures

Captures are the iterator ranges that are "captured” by marked sub-expressions as a regular expression gets matched. Each marked
sub-expression can result in more than one capture, if it ismatched more than once. This document explains how captures and marked
sub-expressions in Boost.Regex are represented and accessed.

Marked sub-expressions

Every time a Perl regular expression contains a parenthesis group () , it spits out an extra field, known as a marked sub-expression,
for example the expression:

(\wk) \ WH(\ wi)

Has two marked sub-expressions (known as $1 and $2 respectively), in addition the complete match is known as $&, everything
before the first match as $°, and everything after the match as $'. So if the above expression is searched for within " @bc def--",
then we obtain:

Sub-expression Text found
$ "@"

$& "abc def"
$1 "abc"

$2 "def"

In Boost.Regex all these are accessible viathe mat ch_r esul t s class that gets filled in when calling one of the regular expression
matching algorithms ( r egex_sear ch, r egex_nat ch, or r egex_i t er at or ). So given:

boost:: match_resul ts<lteratorType> m

The Perl and Boost.Regex equivalents are as follows:

Perl Boost.Regex
$ m prefix()
$& n{ 0]
$n nin]
$ m suf fix()

In Boost.Regex each sub-expression match is represented by asub_nat ch object, thisis basically just a pair of iterators denoting
the start and end position of the sub-expression match, but there are some additional operators provided so that objects of type
sub_mat ch behave alot like ast d: : basi c_stri ng: for example they are implicitly convertible to abasi c_stri ng, they can
be compared to a string, added to a string, or streamed out to an output stream.

Unmatched Sub-Expressions

When aregular expression match is found there is no need for all of the marked sub-expressions to have participated in the match,
for example the expression:
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(abc) | (def)

can match either $1 or $2, but never both at the same time. In Boost.Regex you can determine which sub-expressions matched by
accessing thesub_mat ch: : mat ched data member.

Repeated Captures

When amarked sub-expression is repeated, then the sub-expression gets " captured” multiple times, however normally only the final
capture is available, for exampleif

(?: (\wH)\ W) +
is matched against
one fine day

Then $1 will contain the string "day", and al the previous captures will have been forgotten.

However, Boost.Regex has an experimental feature that allows all the capture information to be retained - thisis accessed either via
the mat ch_resul ts: : capt ur es member function or the sub_mat ch: : capt ur es member function. These functions return a
container that contains asequence of al the captures obtained during the regular expression matching. Thefollowing example program
shows how thisinformation may be used:
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#i ncl ude <boost/regex. hpp>
#i ncl ude <i ostreanr

void print_captures(const std::string& regx, const std::string& text)

{
boost: :regex e(regx);
boost: : smatch what ;
std::cout << "Expression: \"" << regx << "\"\n";
std::cout << "Text: \""o<< text << "\"\n";
i f(boost::regex_match(text, what, e, boost::nmatch_extra))
{
unsigned i, j;
std::cout << "** Match found **\n Sub- Expressi ons: \n";
for(i =0; i < what.size(); ++i)
std::cout << " $" << i << " = \"" << what[i] << "\"\n";
std::cout << " Captures:\n"
for(i =0; i < what.size(); ++i)
{
std::cout << " $" << << " o= {"
for(j = 0; j < what.captures(i).size(); ++)
{
if(i)
std::cout << "
el se
std::cout << " "
std::cout << "\"" << what.captures(i)[j] << "\""
}
std::cout << " }\n";
}
}
el se
{
std::cout << "** No Match found **\n"
}
}
int min(int , char* [])
{
print_captures("(([[:lower:]]1+)|([[:upper:]]+))+", "aBBcccDDDDDeeeeeeee")
print_captures("(.*)bar|(.*)bah", "abcbar")
print_captures("(.*)bar|(.*)bah", "abcbhah")
print_captures("M(?2: (\\w+) | (2>\\WH) ) *$",
"nowis the time for all good nen to cone to the aid of the party");
return O;
}

Which produces the following outpuit:
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Expression: "(([[:lower:]]1+)|([[:upper:]]+))+"
Text : " aBBcccDDDDDeeeeeeee”
** Match found **

Sub- Expr essi ons:

$0 = "aBBcccDDDDDeeeeeeee”
$1 = "eeeeeeee"
$2 = "eeeeeeee"
$3 = " DDDDD"
Captures:
$0 = { "aBBcccDDDDDeeeeeeee" }
$1 = { "a", "BB", "ccc", "DDDDD', "eeeeeeee" }
$2 ={ "a", "ccc", "eeeeeeee" }
3 ={ "BB", "DDDDD" }

Expressron "(.*)bar| (.*)bah"

Text : "abcbar"

** Match found **
Sub-Expressions:

$0 = "abcbar"
$1 = "abc"
$2 = ""
Capture
= { "abcbar" }
= { "abc" }
={}
Expressron "(.*)bar| (.*)bah"
Text : "abcbah"

** Match found **
Sub- Expr essi ons:

$0 = "abcbah"
$1 =""
$2 = "abc"
Captures
= { "abcbah" }
={}
={ "abc" }
Expressron A2 (N W) [ (P>\ W) ) R B
Text: "now is the tinme for all good nen to cone to the aid of the party”

** Match found **
Sub- Expr essi ons:

$0 = "nowis the tinme for all good nmen to cone to the aid of the party"
$1 = "party"
Captures
={ "nowis the tinme for all good nen to cone to the aid of the party" }
={ "now', "is", "the", "tinme", "for", "all", "good", "nen", "to"
"cone", "to", "the", "aid", "of", "the", "party" }

Unfortunately enabling this feature has an impact on performance (even if you don't useit), and a much bigger impact if you do use
it, therefore to use this feature you need to:

» Define BOOST _REGEX_MATCH_EXTRA for all translation units including the library source (the best way to do thisis to
uncomment this define in boost/regex/user.hpp and then rebuild everything.

» Passthematch_extraflag to the particular algorithmswhere you actually need the capturesinformation (regex_search, regex_match,
or regex_iterator).
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Partial Matches

The mat ch_fl ag_type match_partial can be passed to the following algorithms: r egex_nat ch, r egex_sear ch, and
r egex_gr ep, and used with the iterator r egex_i t er at or . When used it indicates that partial as well as full matches should be
found. A partial match is one that matched one or more characters at the end of the text input, but did not match all of the regular
expression (although it may have done so had more input been available). Partial matches are typically used when either validating
data input (checking each character asit is entered on the keyboard), or when searching texts that are either too long to load into
memory (or even into a memory mapped file), or are of indeterminate length (for example the source may be a socket or similar).
Partial and full matches can be differentiated as shown in the following table (the variable M represents an instance of
mat ch_resul t s asfilledin by r egex_mat ch, r egex_sear ch or r egex_gr ep):

Result M[0O].matched M[O].first M[0].second
No match False Undefined Undefined Undefined
Partial match True False Start of partial match.  End of partial match
(end of text).
Full match True True Start of full match. End of full match.

Be aware that using partial matches can sometimes result in somewhat imperfect behavior:

» There are some expressions, such as ".*abc" that will always produce a partial match. This problem can be reduced by careful
construction of the regular expressions used, or by setting flags like match_not_dot_newline so that expressionslike .* can't match
past line boundaries.

» Boost.Regex currently prefers leftmost matches to full matches, so for example matching "abc|b" against "ab" produces a partial
match against the "ab" rather than afull match against "b". 1t's more efficient to work this way, but may not be the behavior you
want in all situations.

The following example tests to see whether the text could be a valid credit card number, as the user presses a key, the character
entered would be added to the string being built up, and passed toi s_possi bl e_car d_nunber . If this returns true then the text
could be avalid card number, so the user interface's OK button would be enabled. If it returns false, then thisis not yet avalid card
number, but could be with moreinput, so the user interface would disablethe OK button. Finally, if the procedure throws an exception
the input could never become avalid number, and the inputted character must be discarded, and a suitable error indication displayed
to the user.
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#i ncl ude <string>
#i ncl ude <i ostreanr
#i ncl ude <boost/regex. hpp>

boost: :regex e("(\\d{3,4})[- ]2(\\d{4})[- ]2(\\d{4})[- ]2(\\d{4})"):

bool is_possible_card_nunber(const std::string& input)

{
/1
/1 return false for partial match, true for full match, or throw for
/1 inpossible match based on what we have so far...
boost:: match_results<std::string::const_iterator> what
i f(0 == boost::regex_match(input, what, e, boost::match_default | boost::match_partial))
{
/1 the input so far could not possibly be valid so reject it:
throw std::runtine_error(
"I'nvalid data entered - this could not possibly be a valid card nunber");
}
/1 OK so far so good, but have we finished?
i f(what[0]. matched)
{
/'l excellent, we have a result:
return true
}
/'l what we have so far is only a partial match...
return fal se
}

In the following example, text input is taken from a stream containing an unknown amount of text; this example smply counts the
number of html tags encountered in the stream. The text is loaded into a buffer and searched a part at atime, if a partial match was
encountered, then the partial match gets searched a second time as the start of the next batch of text:
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#i ncl ude <i ostreanr

#i ncl ude <fstreamr

#i ncl ude <sstreanmr

#i ncl ude <string>

#i ncl ude <boost/regex. hpp>

/1 match sone kind of html tag:
boost::regex e("<[">]*>");

/1 count how nmany:

unsi gned int tags = O;

voi d search(std::istream% is)

{
/1 buffer we'll be searching in:
char buf [ 4096] ;
/1 saved position of end of partial nmatch:
const char* next_pos = buf + sizeof (buf);
/1 flag to indicate whether there is nore input to cone:
bool have_nobre = true;
whi | e( have_nore)
{
/1 how much do we copy forward fromlast try:
unsi gned | eftover = (buf + sizeof(buf)) - next_pos;
/1 and how much is left to fill:
unsi gned size = next_pos - buf;
/1 copy forward whatever we have |eft:
std:: nermove( buf, next_pos, |eftover);
/'l fill the rest fromthe stream
is.read(buf + leftover, size);
unsi gned read = is.gcount();
/'l check to see if we've run out of text:
have_nore = read == si ze;
/'l reset next_pos:
next _pos = buf + sizeof (buf);
/1 and then iterate:
boost: :cregex_iterator a(
buf ,
buf + read + leftover,
e,
boost:: match_default | boost::match_partial);
boost: :cregex_iterator b;
while(a !'= b)
{
if((*a)[0].matched == fal se)
{
/1 Partial match, save position and break:
next _pos = (*a)[0].first;
br eak;
}
el se
{
/] full match:
++t ags;
}
/1 nove to next natch:
++a;
}
}
}
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Regular Expression Syntax

This section covers the regular expression syntax used by this library, this is a programmers guide, the actual syntax presented to
your program's users will depend upon the flags used during expression compilation.

There are three main syntax options available, depending upon how you construct the regular expression object:
* Perl (thisisthe default behavior).

» POSIX extended (including the egrep and awk variations).

e POSIX Basic (including the grep and emacs variations).

You can also construct aregular expression that treats every character as aliteral, but that's not really a" syntax"!

Per|l Regular Expression Syntax

Synopsis

The Perl regular expression syntax is based on that used by the programming language Perl . Perl regular expressions are the default
behavior in Boost.Regex or you can passthe flag per | to thebasi c_r egex constructor, for example:

/1 el is a case sensitive Perl regular expression:

/'l since Perl is the default option there's no need to explicitly specify the syntax used here:
boost::regex el(my_expression);

/1l e2 a case insensitive Perl regular expression:

boost::regex e2(my_expression, boost::regex::perl|boost::regex::icase);

Perl Regular Expression Syntax

In Perl regular expressions, all characters match themselves except for the following special characters:
{PONVE+? 08

Wildcard

The single character ." when used outside of a character set will match any single character except:

e The NULL character when theflag mat ch_not _dot _nul | is passed to the matching algorithms.

» The newline character when the flag mat ch_not _dot _new i ne is passed to the matching algorithms.
Anchors

A "N character shall match the start of aline.

A '$ character shall match the end of aline.

Marked sub-expressions

A section beginning ( and ending ) acts as amarked sub-expression. Whatever matched the sub-expression is split out in a separate
field by the matching algorithms. Marked sub-expressions can also repeated, or referred to by a back-reference.
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Non-marking grouping

A marked sub-expression is useful to lexically group part of aregular expression, but has the side-effect of spitting out an extrafield
in the result. As an aternative you can lexically group part of aregular expression, without generating a marked sub-expression by
using (?: and) , for example ( ?: ab) + will repeat ab without splitting out any separate sub-expressions.

Repeats

Any atom (a single character, a marked sub-expression, or a character class) can be repeated with the *, +, ?, and {} operators.

The* operator will match the preceding atom zero or more times, for example the expression a* b will match any of the following:

b
ab
aaaaaaaab

The + operator will match the preceding atom one or more times, for example the expression a+b will match any of the following:

ab
aaaaaaaab

But will not match:

The ? operator will match the preceding atom zero or one times, for example the expression ca?b will match any of the following:

cb
cab

But will not match:
caab

An atom can aso be repeated with a bounded repeat:

a{n} Matches'd repeated exactly n times.

a{n, } Matches'a repeated n or more times.

a{n, nm Matches'a repeated between n and m timesinclusive.

For example:
ra{2,3}%
Will match either of:

aa
aaa

But neither of:

aaaa

18

httpo://www.renderx.com/


http://www.renderx.com/
http://www.renderx.com/reference.html
http://www.renderx.com/tools/
http://www.renderx.com/

render

Boost.Regex 5.0.0

It isan error to use arepeat operator, if the preceding construct can not be repeated, for example:
a(*)
Will raise an error, as there is nothing for the * operator to be applied to.

Non greedy repeats

The normal repeat operators are "greedy", that isto say they will consume as much input as possible. There are non-greedy versions
available that will consume as little input as possible while still producing a match.

*? Matches the previous atom zero or more times, while consuming as little input as possible.

+? Matches the previous atom one or more times, while consuming as little input as possible.

?? Matches the previous atom zero or one times, while consuming as little input as possible.

{n, } ? Matches the previous atom n or more times, while consuming as little input as possible.

{n, n} ? Matches the previous atom between n and m times, while consuming as little input as possible.
Possessive repeats

By default when a repested pattern does not match then the engine will backtrack until a match is found. However, this behaviour
can sometime be undesireble so there are al so "possessive” repests: these match as much as possible and do not then allow backtracking
if the rest of the expression fails to match.

* + Matches the previous atom zero or more times, while giving nothing back.

++ Matches the previous atom one or more times, while giving nothing back.

?+ Matches the previous atom zero or one times, while giving nothing back.

{n, } + Matches the previous atom n or more times, while giving nothing back.

{n, nm + Matches the previous atom between n and m times, while giving nothing back.

Back references

An escape character followed by adigit n, where nisin the range 1-9, matches the same string that was matched by sub-expression
n. For example the expression:

Ala*). *\ 1%

Will match the string:
aaabbaaa

But not the string:
aaabba

You can also use the \g escape for the same function, for example:
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Escape Meaning
\gl Match whatever matched sub-expression 1
\g{ 1} Match whatever matched sub-expression 1: thisform allowsfor

safer parsing of the expression in cases like\ g{ 1} 2 or for in-
dexes higher than 9 asin\ g{ 1234}

\g-1 Match whatever matched the last opened sub-expression
\g{-2} Match whatever matched the last but one opened sub-expression
\ g{ one} Match whatever matched the sub-expression named "one"

Finally the \k escape can be used to refer to named subexpressions, for example\ k<t wo> will match whatever matched the subex-
pression named "two".

Alternation
The| operator will match either of its arguments, so for example: abc| def will match either "abc" or "def".
Parenthesis can be used to group alternations, for example: ab( d| ef ) will match either of "abd" or "abef".

Empty alternatives are not allowed (these are ailmost always a mistake), but if you really want an empty alternative use (?:) asa
placeholder, for example:

| abc isnot avalid expression, but

(?:)] abc isandisequivalent, also the expression:
(?: abc) ?? has exactly the same effect.
Character sets

A character set is abracket-expression starting with [ and ending with ], it defines a set of characters, and matches any single char-
acter that isamember of that set.

A bracket expression may contain any combination of the following:
Single characters
For example[ abc] , will match any of the characters'd, 'b', or 'c'.

Character ranges

For example [ a- c] will match any single character in the range 'a to 'c'. By default, for Perl regular expressions, a character x is
within the range y to z, if the code point of the character lies within the codepoints of the endpoints of the range. Alternatively, if
you set the col | at e flag when constructing the regular expression, then ranges are local e sensitive.

Negation

If the bracket-expression begins with the ~ character, then it matches the complement of the characters it contains, for example
[ *a- c] matches any character that isnot in therange a- c.

Character classes

An expression of theform [ [ : name: ] ] matches the named character class "name", for example[ [ : | ower:]] matchesany lower
case character. See character class names.
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Collating Elements

Anexpressionof theform[ [ . col . ] ] matchesthe collating element col. A collating element isany single character, or any sequence
of charactersthat collates as asingle unit. Collating elements may also be used as the end point of arange, for example: [[ . ae. ] -
c] matchesthe character sequence"ae", plusany single character inthe range "ae"-c, assuming that "a€" istreated asasingle collating
element in the current locale.

As an extension, a collating element may also be specified viait's symbolic name, for example:
[[.NUL.]]

matches a\ 0 character.
Equivalence classes

An expression of the form [ [ =col =] ], matches any character or collating element whose primary sort key is the same as that for
collating element col, as with collating elements the name col may be a symbolic name. A primary sort key is one that ignores case,
accentation, or locale-specific tailorings; so for example [ [ =a=] ] matches any of the characters: a, A, A, A, A, A, A A, 4,4, 4, 4,
4 and &. Unfortunately implementation of thisis reliant on the platform's collation and localisation support; this feature can not be
relied upon to work portably across al platforms, or even all locales on one platform.

Escaped Characters

All the escape sequences that match a single character, or a single character class are permitted within a character class definition.
For example[\ [\ ]] would match either of [ or] while[ \ W d] would match any character that iseither a"digit", or isnot a"word"
character.

Combinations

All of the above can be combined in one character set declaration, for example: [[:digit:]a-c[.NUL.]1].
Escapes

Any specia character preceded by an escape shall match itself.

The following escape sequences are al synonyms for single characters:
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Escape
\a
\e

\ f

\r
\'t
\'v
\'b

\cX

\ xdd

\ x{ dddd}

\ 0ddd

\ N{ nane}

"Single character" character classes:

Character
\a
0x1B

\ f

\r
\'t
\v
\ b (but only inside a character class declaration).

An ASCII escape sequence - the character whose code point is
X % 32

A hexadecimal escape sequence - matches the single character
whose code point is Oxdd.

A hexadecimal escape sequence - matches the single character
whose code point is Oxdddd.

An octal escape sequence - matches the single character whose
code point is 0ddd.

Matchesthe single character which hasthe symbolic name name.
For example\ N{ newl i ne} matches the single character \n.

Any escaped character X, if xisthe name of a character class shall match any character that isamember of that class, and any escaped
character X, if x isthe name of a character class, shall match any character not in that class.

The following are supported by default:
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Escape sequence Equivalent to

\d [[:digit:]]

\ [[:1ower:]]

\'s [[:space:]]

\u [[:upper:]]

\'w [[:word:]]

\h Horizontal whitespace
\v Vertical whitespace

\D [Al:digit:]]

\L ["[:1over:]]

\S [~[:space:]]

‘U [~[:upper:]]

\'W [~ :word:]]

\H Not Horizontal whitespace
\V Not Vertical whitespace

Character Properties

The character property namesin the following table are all equivalent to the names used in character classes.

Form Description Equivalent character set form
\ pX Matches any character that hasthe prop- [[: X: 1]
erty X.
\ p{ Nane} Matches any character that hasthe prop- [[: Nanme: ]]
erty Name.
\ PX Matches any character that doesnot have [~[: X:]]
the property X.
\ P{ Nane} Matches any character that doesnot have [ ~[: Nane:]]

the property Name.

For example\ pd matches any "digit" character, asdoes\ p{digit}.
Word Boundaries

The following escape sequences match the boundaries of words:

< Matches the start of aword.

> Matches the end of aword.
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\ b Matches aword boundary (the start or end of aword).
\ B Matches only when not at aword boundary.
Buffer boundaries

The following match only at buffer boundaries: a"buffer" in this context is the whole of the input text that is being matched against
(note that ~ and $ may match embedded newlines within the text).

\" Matches at the start of a buffer only.

\' Matches at the end of a buffer only.

\A Matches at the start of abuffer only (the sameas\ *).
\z Matches at the end of a buffer only (the sameas\ ' ).

\Z Matches a zero-width assertion consisting of an optional sequence of newlines at the end of a buffer: equivalent to the regular
expression ( ?=\ v*\ z) . Note that thisis subtly different from Perl which behaves asif matching ( 2=\ n?\ z) .

Continuation Escape

The sequence \ G matches only at the end of the last match found, or at the start of the text being matched if no previous match was
found. This escape useful if you'reiterating over the matches contained within atext, and you want each subsequence match to start
where the last one ended.

Quoting escape

The escape sequence \ Qbegins a "quoted sequence”: all the subsequent characters are treated as literals, until either the end of the
regular expression or \E is found. For example the expression: \ @ +\ Ea+ would match either of:

\ *+a
\ *+aaa

Unicode escapes

\ C Matches asingle code point: in Boost regex this has exactly the same effect asa™." operator. \ X Matches a combining character
sequence: that is any non-combining character followed by a sequence of zero or more combining characters.

Matching Line Endings

The escape sequence \ R matches any line ending character sequence, specifically it is identica to the expression
( 2>\ xOD\ x0A?| [\ XxOA-\ xOC\ x85\ x{ 2028} \ x{ 2029} 1) .

Keeping back some text

\ K Resets the start location of $0 to the current text position: in other words everything to the left of \K is "kept back" and does not
form part of the regular expression match. $° is updated accordingly.

For examplef oo\ Kbar matched against the text "foobar" would return the match "bar" for $0 and "foo" for $'. This can be used to
simulate variable width |ookbehind assertions.

Any other escape
Any other escape sequence matches the character that is escaped, for example \@ matches alitera '@'.
Perl Extended Patterns

Perl-specific extensions to the regular expression syntax all start with (2.
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Named Subexpressions

You can create a named subexpression using:
( ?<NAME>expr essi on)

Which can be then be referred to by the name NAME. Alternatively you can delimit the name using 'NAME' asin:
(?" NAMVE' expr essi on)

These named subexpressions can be referred to in a backreference using either \ g{ NAME} or \ k<NAME> and can also be referred to
by name in a Perl format string for search and replace operations, or in the mat ch_r esul t s member functions.

Comments

(?# ... ) istreated as acomment, it's contents are ignored.

Modifiers

(?imsx-imex ... ) aterswhich of the perl modifiers arein effect within the pattern, changes take effect from the point that the

block isfirst seen and extend to any enclosing ) . Letters before a'-' turn that perl modifier on, letters afterward, turn it off.
(?i mex-i mex: pat t ern) appliesthe specified modifiers to pattern only.

Non-marking groups

(?: pattern) lexically groups pattern, without generating an additional sub-expression.

Branch reset

(?| pat tern) resetsthe subexpression count at the start of each "[" alternative within pattern.

The sub-expression count following this construct isthat of whichever branch had the largest number of sub-expressions. This construct
is useful when you want to capture one of a number of alternative matches in a single sub-expression index.

In the following example the index of each sub-expression is shown below the expression:

Ore -------ccoonna- branch-reset----------- after

f
a) (P2l x(Cy)zl (p(ar)y| (t) ulv)) (z) /x
2 2 3 2 3 4

Lookahead
(?=pat t er n) consumes zero characters, only if pattern matches.
(?! pat t ern) consumes zero characters, only if pattern does not match.

L ookahead is typically used to create the logical AND of two regular expressions, for example if a password must contain a lower
case |etter, an upper case letter, a punctuation symbol, and be at least 6 characters long, then the expression:

(?=*[[:Tower:]])(?=*[[:upper:]])(?=*[[:punct:]]).{6, }

could be used to validate the password.
Lookbehind

(?<=pat t ern) consumes zero characters, only if pattern could be matched against the characters preceding the current position
(pattern must be of fixed length).
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(?<! pat t er n) consumes zero characters, only if pattern could not be matched against the characters preceding the current position
(pattern must be of fixed length).

Independent sub-expressions

(?>pat t er n) patternismatched independently of the surrounding patterns, the expression will never backtrack into pattern. Inde-
pendent sub-expressions are typically used to improve performance; only the best possible match for pattern will be considered, if
this doesn't allow the expression as awhole to match then no match isfound at all.

Recursive Expressions

(?N) (?-N) (?+N) (?R) (?0) (?&NAME)

(?R) and ( ?0) recurseto the start of the entire pattern.

(?N) executes sub-expression N recursively, for example ( ?2) will recurse to sub-expression 2.

(?-N) and(?+N) arerelativerecursions, sofor example( ?- 1) recursesto thelast sub-expressionto bedeclared, and ( ?+1) recurses
to the next sub-expression to be declared.

( ?&NANME) recurses to named sub-expression NAME.
Conditional Expressions

(?(condi tion)yes-pattern|no-pattern) attemptsto match yes-pattern if the condition is true, otherwise attempts to match
no-pattern.

(?(condi tion)yes-pattern) attemptsto match yes-pattern if the condition is true, otherwise matches the NULL string.

condition may be either; aforward lookahead assert, the index of a marked sub-expression (the condition becomes true if the sub-
expression has been matched), or an index of arecursion (the condition become true if we are executing directly inside the specified
recursion).

Here isa summary of the possible predicates:

* (?(?=assert)yes-pattern|no-pattern) Executesyes-patternif theforwardlook-ahead assert matches, otherwise executes
no-pattern.

e (?(?'assert)yes-pattern|no-pattern) Executesyespatternif the forward |ook-ahead assert does not match, otherwise
executes no-pattern.

* (?(N)yes-pattern| no-pattern) Executesyes-pattern if subexpression N has been matched, otherwise executes no-pattern.

* (?(<nane>)yes- pattern| no-pattern) Executes yes-pattern if named subexpression name has been matched, otherwise
executes no-pattern.

e (?(' nane')yes-pattern|no-pattern) Executes yes-pattern if named subexpression name has been matched, otherwise
executes no-pattern.

* (?(R) yes-pattern| no-pattern) Executesyes-pattern if we are executing inside a recursion, otherwise executes no-pattern.

* (?(RN)yes- pattern| no-pattern) Executesyes-patternif we are executing inside arecursion to sub-expression N, otherwise
executes no-pattern.

e (?(R&nane) yes- patt er n| no- pat t er n) Executesyes-patternif we are executing inside arecursion to named sub-expression
name, otherwise executes no-pattern.

» (?(DEFI NE) never - exect ut ed- pat t er n) Defines ablock of code that is never executed and matches no characters: thisis
usually used to define one or more named sub-expressions which are referred to from elsewhere in the pattern.
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Operator precedence

The order of precedence for of operatorsis asfollows:
1. Collation-related bracket symbols[==] [::] [..]
2. Escaped characters []

3. Character set (bracket expression) [ ]

4. Grouping ()

5. Single-character-ERE duplication* + ? {m n}

6. Concatenation

7. Anchoring ~$

8. Alternation |

What gets matched

If you view theregular expression asadirected (possibly cyclic) graph, then the best match found isthefirst match found by adepth-

first-search performed on that graph, while matching the input text.

Alternatively:

The best match found is the leftmost match, with individual € ements matched as follows;
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Construct What gets matched

At omA At onB Locates the best match for AtomA that has a following match
for AtomB.

Expressionl | Expression2 If Expresionl can be matched then returnsthat match, otherwise

attempts to match Expression2.

S{N Matches Srepeated exactly N times.

S{N, M Matches S repeated between N and M times, and as many times
aspossible.

S{N, M ? Matches S repeated between N and M times, and as few times
aspossible.

S?, S, S+ The same as S{ 0, 1}, S{ 0, Ul NT_MAX}, S{ 1, Ul NT_MAX} re-
spectively.

S??, S*?, S+? Thesameas S{0, 1} ?, S{0, Ul NT_MAX} 2, S{ 1, Ul NT_MAX} ?
respectively.

(?>S) Matches the best match for S, and only that.

(?=S), (?<=S) Matches only the best match for S (thisis only visible if there

are capturing parenthesis within S).
(?!'S), (?<!S) Considers only whether amatch for S exists or not.

(?(condition)yes-pattern | no-pattern) If conditionistrue, then only yes-pattern is considered, otherwise
only no-pattern is considered.

Variations

The optionsnor mal , ECMAScri pt, JavaScri pt andJScri pt areall synonymsfor per| .

Options

There are avariety of flags that may be combined with the per | option when constructing the regular expression, in particular note
that the newl i ne_al t option alters the syntax, while the col | at e, nosubs and i case options modify how the case and locale
sensitivity are to be applied.

Pattern Modifiers

The perl s x modifiers can either be applied using a ( ?smi x- smi x) prefix to the regular expression, or with one of the regex-
compiletime flagsno_nod_m nod_x, nod_s, and no_nod_s.

References

Perl 5.8.
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POSIX Extended Regular Expression Syntax

Synopsis
The POSIX-Extended regular expression syntax is supported by the POSIX C regular expression API's, and variations are used by

the utilities egr ep and awk. You can construct POSI X extended regular expressions in Boost.Regex by passing the flag ext ended
to the regex constructor, for example:

/1 el is a case sensitive POSI X- Ext ended expression:

boost: :regex el(my_expression, boost::regex::extended)

/1 e2 a case insensitive POSI X- Ext ended expression

boost : : regex e2(my_expression, boost::regex::extended| boost::regex::icase)

POSIX Extended Syntax

In POSIX-Extended regular expressions, al characters match themselves except for the following special characters:
H{YONE+? NS

Wildcard:

The single character "." when used outside of a character set will match any single character except:

» The NULL character when the flag mat ch_no_dot _nul | ispassed to the matching algorithms.

» The newline character when the flag mat ch_not _dot _new i ne is passed to the matching algorithms.

Anchors:

A "N character shall match the start of aline when used asthefirst character of an expression, or thefirst character of asub-expression.
A '$' character shall match the end of aline when used asthe last character of an expression, or the last character of a sub-expression.
Marked sub-expressions:

A section beginning ( and ending ) acts as amarked sub-expression. Whatever matched the sub-expression is split out in a separate
field by the matching algorithms. Marked sub-expressions can a so repeated, or referred to by a back-reference.

Repeats:
Any atom (a single character, a marked sub-expression, or a character class) can be repeated with the *, +, ?, and {} operators.

The* operator will match the preceding atom zero or more times, for example the expression a* b will match any of the following:

b
ab
aaaaaaaab

The + operator will match the preceding atom one or more times, for example the expression a+b will match any of the following:

ab
aaaaaaaab

But will not match:
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The ? operator will match the preceding atom zero or one times, for example the expression ca?b will match any of the following:

cb
cab

But will not match:

caab

An atom can aso be repeated with a bounded repeat:

a{n} Matches'd repeated exactly n times.

a{n, } Matches'd repeated n or more times.

a{n, m Matches'a repeated between n and mtimesinclusive.

For example:
ra{2,3}%
Will match either of:

aa
aaa

But neither of:

aaaa

Itisan error to use arepeat operator, if the preceding construct can not be repeated, for example:
a(”)

Will raise an error, as there is nothing for the * operator to be applied to.

Back references:

An escape character followed by adigit n, where nisin the range 1-9, matches the same string that was matched by sub-expression
n. For example the expression:

Ala*). *\ 1$

Will match the string:
aaabbaaa

But not the string:

aaabba
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m Caution
The POSIX standard does not support back-references for "extended" regular expressions, thisis a compatible ex-

tension to that standard.

Alternation
The| operator will match either of its arguments, so for example: abc| def will match either "abc" or "def".

Parenthesis can be used to group alternations, for example: ab( d| ef ) will match either of "abd" or "abef".
Character sets:

A character set is a bracket-expression starting with [ and ending with ], it defines a set of characters, and matches any single char-
acter that isamember of that set.

A bracket expression may contain any combination of the following:
Single characters:

For example[ abc] , will match any of the characters'd, 'b', or 'c'.
Character ranges:

For example [ a- c] will match any single character in the range 'a to 'c'. By default, for POSIX-Extended regular expressions, a
character x is within the range y to z, if it collates within that range; this results in locale specific behavior . This behavior can be
turned off by unsetting the col | at e option flag - in which case whether a character appears within arange is determined by com-
paring the code points of the characters only.

Negation:

If the bracket-expression begins with the ~ character, then it matches the complement of the characters it contains, for example
[ ~a- c] matches any character that isnot intherangea- c.

Character classes:

An expression of theform [ [ : name: ] ] matches the named character class "name", for example[ [ : | ower :]] matchesany lower
case character. See character class names.

Collating Elements:

Anexpression of theform[ [ . col . ] matchesthe collating element col. A collating el ement isany single character, or any sequence
of charactersthat collates asasingle unit. Collating elements may also be used asthe end point of arange, for example: [ [ . ae. ] - c]
matches the character sequence "ag", plus any single character in the range "ae"-c, assuming that "ae" istreated as a single collating
element in the current locale.

Collating elements may be used in place of escapes (which are not normally allowed inside character sets), for example[ [ . ~. ] abc]
would match either one of the characters ‘abc™'.

As an extension, a collating element may also be specified viaits symbolic name, for example:
[[-NUL.]]

matches a NUL character.
Equivalence classes:

An expression of the form [ [ =col =] ] , matches any character or collating element whose primary sort key is the same as that for
collating element col, as with collating elements the name col may be a symbolic name. A primary sort key is one that ignores case,
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accentation, or locale-specific tailorings; so for example [ [ =a=] ] matches any of the characters: a, A, A, A, A, A, A A, 4,4, 4, 4,
4 and &. Unfortunately implementation of thisis reliant on the platform's collation and localisation support; this feature can not be
relied upon to work portably across al platforms, or even al locales on one platform.

Combinations:

All of the above can be combined in one character set declaration, for example: [[:digit:]a-c[.NUL.]1].

Escapes

The POSIX standard defines no escape sequences for POSIX-Extended regular expressions, except that:

» Any special character preceded by an escape shall match itself.

» The effect of any ordinary character being preceded by an escape is undefined.

» An escape inside a character class declaration shall match itself: in other words the escape character is not "specia" inside a
character class declaration; so [\ ~] will match either aliteral '\' or a''.

However, that's rather restrictive, so the following standard-compatible extensions are also supported by Boost.Regex:
Escapes matching a specific character

The following escape sequences are al synonyms for single characters:

Escape Character

\a \a

\e 0x1B

\f \f

\n \n

\r \r

\t \t

\v \v

\b \b (but only inside a character class declaration).

\cX An ASCII escape sequence - the character whose code point is
X % 32

\xdd A hexadecimal escape sequence - matches the single character
whose code point is Oxdd.

\x{ dddd} A hexadecimal escape sequence - matches the single character
whose code point is Oxdddd.

\Oddd An octal escape sequence - matches the single character whose
code point is 0ddd.

\N{ Name} Matches the single character which has the symbolic name
Name. For example\ \ N{ newl i ne} matchesthesingle character
\n.
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"Single character" character classes:

Any escaped character X, if X isthe name of acharacter class shall match any character that isamember of that class, and any escaped
character X, if x isthe name of a character class, shall match any character not in that class.

The following are supported by default:

Escape sequence Equivalent to
\d [[:digit:]]
Vi [[:lover:]]
\'s [[:space:]]
\u [[:upper:]]
\w [[:word:]]

\D [A[:digit:]]
‘L [~[:1over:]]
\'S ["[:space:]]
\u ["[:upper:]]
\W [~[:word:]]

Character Properties

The character property namesin the following table are all equivalent to the names used in character classes.

Form Description Equivalent character set form
\ pX Matches any character that hasthe prop- [[: X: 1]
erty X.
\ p{ Nane} Matches any character that hasthe prop- [[: Nanme: ]]
erty Name.
\ PX Matches any character that doesnot have [~[: X:]]
the property X.
\ P{ Nane} Matches any character that doesnot have [ ~[: Name: ]]

the property Name.

For example\ pd matches any "digit" character, asdoes\ p{digit}.
Word Boundaries

The following escape sequences match the boundaries of words:

33

render

httpo://www.renderx.com/


http://www.renderx.com/
http://www.renderx.com/reference.html
http://www.renderx.com/tools/
http://www.renderx.com/

Boost.Regex 5.0.0

Escape
\ <
\ >
\'b

\B

Buffer boundaries

Meaning

Matches the start of aword.

Matches the end of aword.

Matches aword boundary (the start or end of aword).

Matches only when not at a word boundary.

The following match only at buffer boundaries: a"buffer" in this context is the whole of the input text that is being matched against

(note that ~ and $ may match embedded newlines within the text).

Escape
N

v

VA

\z

\zZ

Continuation Escape

Meaning

Matches at the start of a buffer only.

Matches at the end of a buffer only.

Matches at the start of a buffer only (the sameas\).
Matches at the end of a buffer only (the same as\").

Matches an optional sequence of newlinesat the end of abuffer:
equivalent to the regular expression\ n*\ z

The sequence \ G matches only at the end of the last match found, or at the start of the text being matched if no previous match was
found. This escape useful if you'reiterating over the matches contained within atext, and you want each subsequence match to start

where the |ast one ended.

Quoting escape

The escape sequence \ Qbegins a "quoted sequence”: all the subsequent characters are treated as literals, until either the end of the
regular expression or \ E is found. For example the expression: \ Q * +\ Ea+ would match either of:

\ *+a
\ *+aaa

Unicode escapes

Escape

\C

\ X

Any other escape

Meaning

Matches a single code point: in Boost regex this has exactly the
same effect asa"." operator.

Matches a combining character sequence: that is any non-com-
bining character followed by a sequence of zero or more com-
bining characters.

Any other escape sequence matches the character that is escaped, for example \@ matches alitera '@'.
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Operator precedence

The order of precedence for of operatorsis asfollows:
1. Collation-related bracket symbols[==] [::] [..]
2. Escaped characters\

3. Character set (bracket expression) [ ]

4. Grouping ()

5. Single-character-ERE duplication* + ? {mn}
6. Concatenation

7. Anchoring ~$

8. Alternation |

What Gets Matched

When thereis more that one way to match aregular expression, the "best” possible match is obtained using the | eftmost-longest rule.
Variations
Egrep

When an expression iscompiled with theflag egr ep set, then the expression istreated asanewline separated list of POSIX-Extended
expressions, amatch isfound if any of the expressionsin the list match, for example:

boost: :regex e("abc\ndef", boost::regex::egrep);

will match either of the POSIX-Basic expressions "abc" or "def".

Asits name suggests, this behavior is consistent with the Unix utility egr ep, and with grep when used with the -E option.
awk

In addition to the POSI X -Extended features the escape character is special inside a character class declaration.

In addition, some escape sequences that are not defined as part of POSIX-Extended specification are required to be supported -
however Boost.Regex supports these by default anyway.

Options
There are avariety of flagsthat may be combined with the ext ended and egr ep options when constructing the regular expression,

in particular note that the newl i ne_al t option alters the syntax, whilethecol | at e, nosubs and i case options modify how the
case and locale sensitivity are to be applied.

References
|EEE Std 1003.1-2001, Portable Operating System Interface (POSIX ), Base Definitions and Headers, Section 9, Regular Expressions.
|EEE Std 1003.1-2001, Portable Operating System Interface (POSIX ), Shells and Utilities, Section 4, Utilities, egrep.

| EEE Std 1003.1-2001, Portable Operating System Interface (POSIX ), Shells and Utilities, Section 4, Utilities, awk.

35

httpo://www.renderx.com/


http://www.opengroup.org/onlinepubs/000095399/basedefs/xbd_chap09.html
http://www.opengroup.org/onlinepubs/000095399/utilities/grep.html
http://www.opengroup.org/onlinepubs/000095399/utilities/awk.html
http://www.renderx.com/
http://www.renderx.com/reference.html
http://www.renderx.com/tools/
http://www.renderx.com/

render

Boost.Regex 5.0.0

POSIX Basic Regular Expression Syntax
Synopsis

The POSIX-Basic regular expression syntax is used by the Unix utility sed, and variations are used by gr ep and emacs. You can
construct POSIX basic regular expressions in Boost.Regex by passing the flag basi ¢ to the regex constructor (see synt ax_op-
tion_type), for example:

/1l el is a case sensitive POSI X-Basic expression

boost: : regex el(ny_expression, boost::regex::basic);

/1 e2 a case insensitive POSI X-Basi c expression:

boost : : regex e2(ny_expression, boost::regex:: basic|boost::regex::icase);

POSIX Basic Syntax

In POSIX-Basic regular expressions, all characters are match themselves except for the following specia characters:
VErS

Wildcard:

The single character "." when used outside of a character set will match any single character except:

» The NULL character when the flag mat ch_no_dot _nul | ispassed to the matching algorithms.

» The newline character when the flag mat ch_not _dot _new i ne is passed to the matching algorithms.

Anchors:

A "N character shall match the start of aline when used asthefirst character of an expression, or thefirst character of asub-expression.

A '$ character shall match the end of aline when used asthelast character of an expression, or the last character of a sub-expression.

Marked sub-expressions:

A section beginning\ ( and ending\ ) actsasamarked sub-expression. Whatever matched the sub-expressionis split out in aseparate
field by the matching algorithms. Marked sub-expressions can a so repeated, or referred-to by a back-reference.

Repeats:

Any atom (a single character, a marked sub-expression, or a character class) can be repeated with the * operator.

For example a* will match any number of letter a's repeated zero or more times (an atom repeated zero times matches an empty
string), so the expression a* b will match any of the following:

b
ab
aaaaaaaab

An atom can also be repeated with a bounded repeat:
a\ {n\} Matches'a repeated exactly n times.
a\ {n, \'} Matches'a repeated n or more times.

a\{n, m} Matches'a repeated between n and m timesinclusive.
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For example:
ra{2,3}%
Will match either of:

aa
aaa

But neither of:

aaaa

It isan error to use arepeat operator, if the preceding construct can not be repeated, for example:
a(*)

Will raise an error, as there is nothing for the * operator to be applied to.

Back references:

An escape character followed by adigit n, where nisin the range 1-9, matches the same string that was matched by sub-expression
n. For example the expression:

A\ (a*\). *\ 1$
Will match the string:

aaabbaaa

But not the string:

aaabba

Character sets:

A character set is a bracket-expression starting with [ and ending with ], it defines a set of characters, and matches any single char-
acter that isamember of that set.

A bracket expression may contain any combination of the following:
Single characters:

For example[ abc] , will match any of the characters'd, 'b', or 'c'.
Character ranges:

For example[ a- ¢] will match any single character intherange'a to'c'. By default, for POSIX-Basic regular expressions, acharacter
x iswithin therangey to z, if it collates within that range; this resultsin local e specific behavior. This behavior can be turned off by
unsetting the col | at e option flag when constructing the regular expression - in which case whether a character appears within a
range is determined by comparing the code points of the characters only.

37

render

httpo://www.renderx.com/


http://www.renderx.com/
http://www.renderx.com/reference.html
http://www.renderx.com/tools/
http://www.renderx.com/

render

Boost.Regex 5.0.0

Negation:

If the bracket-expression begins with the ~ character, then it matches the complement of the characters it contains, for example
[ ~a- c] matches any character that is not in the range a-c.

Character classes:

An expression of theform [ [ : name: ] ] matches the named character class "name", for example[ [ : | ower:]] matchesany lower
case character. See character class names.

Collating Elements:

Anexpression of theform[ [ . col . ] matchesthe collating element col. A collating element isany single character, or any sequence
of charactersthat collates asasingle unit. Collating elements may also be used asthe end point of arange, for example: [ [ . ae. ] - c]
matches the character sequence "ae", plus any single character in the rangle "ag"-c, assuming that "ae" istreated as a single collating
element in the current locale.

Callating elements may be used in place of escapes (which are not normally allowed inside character sets), for example[ [ . ~. ] abc]
would match either one of the characters 'abc™'.

As an extension, a collating element may also be specified viaits symbolic name, for example:
[[.NUL.]]

matches a'NUL' character. See collating element names.
Equivalence classes:

An expression of the form [ [ =col =] ] , matches any character or collating element whose primary sort key is the same as that for
collating element col, aswith collating e ements the name col may be acollating symbolic name. A primary sort key isonethat ignores
case, accentation, or locale-specific tailorings; so for example [ [ =a=] ] matches any of the characters: a, A, A, A, A, A, A A, 4, 4,
a, 4, 4 and &. Unfortunately implementation of thisis reliant on the platform's collation and localisation support; this feature can not
be relied upon to work portably across all platforms, or even all locales on one platform.

Combinations:

All of the above can be combined in one character set declaration, for example: [[:digit:]a-c[.NUL.]].

Escapes

With the exception of the escape sequences \{, \}, \(, and \), which are documented above, an escape followed by any character
matches that character. This can be used to make the special characters

AR

"ordinary”. Note that the escape character loses its special meaning inside a character set, so [\ ~] will match either aliteral \' or a
AT

What Gets Matched
When there is more that one way to match aregular expression, the "best" possible match is obtained using the leftmost-longest rule.
Variations

Grep

When an expression is compiled with the flag gr ep set, then the expression is treated as a newline separated list of POSIX-Basic
expressions, amatch is found if any of the expressionsin the list match, for example:
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boost: :regex e("abc\ndef", boost::regex::grep);

will match either of the POSIX-Basic expressions "abc" or "def".

Asits name suggests, this behavior is consistent with the Unix utility grep.

emacs

In addition to the POSI X-Basic features the following characters are also special:

Character
+

2

*?

+?

7

And the following escape sequences are also recognised:

Escape
\

\(Z )

\w
\W

\sx

\Sx
\cand\C

v

\b
\B
\<

\>

Description

repeats the preceding atom one or more times.
repeats the preceding atom zero or one times.
A non-greedy version of *.

A non-greedy version of +.

A non-greedy version of ?.

Description
specifies an aternative.

is a non-marking grouping construct - allows you to lexically
group something without spitting out an extra sub-expression.

matches any word character.

matches any non-word character.

matchesany character in the syntax group x, the following emacs
groupings are supported: 's, ', " ', 'wf L ) G M, VY > and
'<". Refer to the emacs docs for details.

matches any character not in the syntax grouping x.

These are not supported.

matches zero characters only at the start of a buffer (or string
being matched).

matches zero characters only at the end of a buffer (or string
being matched).

matches zero characters at a word boundary.
matches zero characters, not at a word boundary.
matches zero characters only at the start of aword.

matches zero characters only at the end of aword.
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Finally, you should note that emacs style regular expressions are matched according to the Perl "depth first search” rules. Emacs
expressions are matched thisway because they contain Perl-like extensions, that do not interact well with the POSI X -style leftmost-
longest rule.

Options
There are a variety of flags that may be combined with the basi ¢ and gr ep options when constructing the regular expression, in

particular note that the newl i ne_al t, no_char _cl asses, no-i nterval s, bk_pl us_gmand bk_pl us_vbar options all ater
the syntax, whilethecol | at e and i case options modify how the case and locale sensitivity are to be applied.

References

|EEE Std 1003.1-2001, Portable Operating System Interface (POSIX ), Base Definitions and Headers, Section 9, Regular Expressions
(FWD.1).

|EEE Std 1003.1-2001, Portable Operating System Interface (POSIX ), Shells and Utilities, Section 4, Utilities, grep (FWD.1).

Emacs Version 21.3.

Character Class Names

Character Classes that are Always Supported

The following character class names are aways supported by Boost.Regex:
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Name
alnum
apha

blank

cntrl

digit

graph

lower
print
punct
S
Space

unicode

upper

word

xdigit

POSI X-standard name

Yes

Yes

Yes

Yes

No

Yes

Yes

No

Yes

Yes

Yes

No

Yes

No

No

Yes

No

No

Yes

Description
Any alpha-numeric character.
Any alphabetic character.

Any whitespace character that isnot aline
separator.

Any control character.
Any decimal digit

Any decimal digit.

Any graphical character.
Any lower case character.
Any lower case character.
Any printable character.
Any punctuation character.
Any whitespace character.
Any whitespace character.

Any extended character whose code point
is above 255 in value.

Any upper case character.
Any upper case character.

Any word character (alphanumeric char-
acters plus the underscore).

Any word character (alphanumeric char-
acters plus the underscore).

Any hexadecimal digit character.

Character classes that are supported by Unicode Regular Expressions

The following character classes are only supported by Unicode Regular Expressions: that is those that use the u32r egex type. The
names used are the same as those from Chapter 4 of the Unicode standard.
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Short Name

Cc

Cn

Co

Cs

L*

LI

Lm

Lo

Lt

Lu

M*

Mc

Me

Mn

N*

Nd

Long Name

ASCII

Any

Assigned

Other

Control

Format

Not Assigned

Private Use

Surrogate

Letter

Lowercase L etter
Modifier Letter

Other Letter

Titlecase

Uppercase Letter
Mark

Spacing Combining Mark
Enclosing Mark
Non-Spacing Mark
Number

Decimal Digit Number
Letter Number

Other Number
Punctuation

Connector Punctuation
Dash Punctuation
Close Punctuation

Final Punctuation
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Short Name Long Name

Pi Initial Punctuation
Po Other Punctuation
Ps Open Punctuation
S* Symbol

Sc Currency Symbol
Sk Modifier Symbol
Sm Math Symbol

So Other Symbol

z* Separator

Zl Line Separator

Zp Paragraph Separator
Zs Space Separator

Collating Names

Digraphs
The following are treated as valid digraphs when used as a collating name:
"ae", "Ae", "AE", "ch", "Ch", "CH", "lI", "LI", "LL", "ss", "Ss", "SS", "nj", "Nj", "NJ', "dz", "Dz", "DZ", "lj", "Lj", "LJ".
So for example the expression:
[[.ae.]-c] O
will match any character that collates between the digraph "ae" and the character "c".

POSIX Symbolic Names

The following symbolic names are recognised as valid collating element names, in addition to any single character, this allows you
to write for example:

[[.left-square-bracket.][.right-square-bracket.]]

if you wanted to match either "[" or "]".
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Name Character
NUL \x00
SOH \x01
STX \x02
ETX \x03
EOT \x04
ENQ \x05
ACK \x06
aert \x07
backspace \x08
tab \t
newline \n
vertical-tab \v
form-feed \f
carriage-return \r
SO \xE
Sl \xF
DLE \x10
DC1 \x11
DC2 \x12
DC3 \x13
DC4 \x14
NAK \x15
SYN \x16
ETB \x17
CAN \x18
EM \x19
SUB \x1A
ESC \x1B
44
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Name Character
1S4 \x1C
1S3 \x1D
1S2 \x1E
I1S1 \x1F
space \x20
exclamation-mark !
quotation-mark "
number-sign #
dollar-sign $
percent-sign %
ampersand &
apostrophe '
|eft-parenthesis (
right-parenthesis )
asterisk *
plus-sign +
comma ,
hyphen -
period
slash /
zero 0
one 1
two 2
three 3
four 4
five 5
Six 6
seven 7
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Name Character
eight 8
nine 9
colon

semicolon ;
less-than-sign <
equals-sign =
greater-than-sign >
question-mark 2
commercia-at @
| eft-square-bracket [
backslash \
right-square-bracket ]
circumflex ~
underscore -
grave-accent

left-curly-bracket {
vertical-line |
right-curly-bracket }
tilde ~
DEL \X7F

Named Unicode Characters

When using Unicode aware regular expressions (with the u32r egex type), all the normal symbolic hames for Unicode characters
(those given in Unidata.txt) are recognised. So for example:

[[.CYRILLIC CAPI TAL LETTER I.]] O

would match the Unicode character 0x0418.

The Leftmost Longest Rule

Often there is more than one way of matching a regular expression at a particular location, for POSIX basic and extended regular
expressions, the "best" match is determined as follows:
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. Find the leftmost match, if there is only one match possible at this location then return it.
. Find the longest of the possible matches, along with any ties. If there is only one such possible match then return it.
. If there are no marked sub-expressions, then all the remaining alternatives are indistinguishable; return the first of these found.

. Find the match which has matched the first sub-expression in the leftmost position, along with any ties. If thereis only on such

match possible then return it.

. Find the match which has the longest match for the first sub-expression, along with any ties. If thereis only one such match then

return it.

. Repeat steps 4 and 5 for each additional marked sub-expression.

. If thereis still more than one possible match remaining, then they are indistinguishable; return the first one found.
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Search and Replace Format String Syntax

Format strings are used by the algorithm r egex_r epl ace and by nat ch_r esul t s<>: : f or mat , and are used to transform one
string into another.

There are three kind of format string: Sed, Perl and Boost-Extended.

Alternatively, whentheflagf or mat _I i t er al ispassed to one of these functions, then the format string istreated asastring literal,
and is copied unchanged to the output.

Sed Format String Syntax
Sed-style format strings treat all characters as literals except:

character description

& The ampersand character isreplaced in the output stream by the
whole of what matched the regular expression. Use\& to output
aliteral '&' character.

\ Specifies an escape sequence.

An escape character followed by any character X, outputs that character unless x is one of the escape sequences shown below.

Escape Meaning

\a Outputs the bell character: \a.

\e Outputs the ANSI escape character (code point 27).

\f Outputs aform feed character: "\f'

\n Outputs a newline character: "\n'.

\r Outputs a carriage return character: "\r'.

\t Outputs atab character: "\t'.

\v Outputs a vertical tab character: "\v'.

\xDD Outputs the character whose hexadecimal code point is 0xDD

\x{ DDDD} Outputs the character whose hexadecimal code point is OxD-
DDDD

\cX Outputs the ANSI escape sequence "escape-X".

\D If D isadecimal digit in therange 1-9, then outputs the text that

matched sub-expression D.

Perl Format String Syntax

Perl-style format strings treat all characters as literals except '$' and '\' which start placeholder and escape sequences respectively.

Placeholder sequences specify that some part of what matched the regular expression should be sent to output as follows:
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Placeholder
$&
$MATCH
${"MATCH}

&

$PREMATCH
${"PREMATCH}
%

$POSTMATCH
${"POSTMATCH}

$+

$LAST_PAREN_MATCH

$LAST_SUBMATCH_RESULT

$"N
$$
$n
$(n}

$+{NAME}

Meaning

Outputs what matched the whole expression.

As$&

As$&

Outputs the text between the end of the last match found (or the
start of the text if no previous match was found), and the start
of the current match.

As$

As§$

Outputs al the text following the end of the current match.
As$

As$

Outputs what matched the last marked sub-expression in the
regular expression.

As $+

Outputs what matched the last sub-expression to be actually
matched.

AsS$LAST SUBMATCH_RESULT

Outputs aliteral '$

Outputs what matched the n'th sub-expression.
Outputs what matched the n'th sub-expression.

Outputs whatever matched the sub-expression named "NAME".

Any $-placeholder sequence not listed above, resultsin '$ being treated as aliteral.

An escape character followed by any character X, outputs that character unless x is one of the escape sequences shown bel ow.
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Escape Meaning

\a Outputs the bell character: \a.

\e Outputs the ANSI escape character (code point 27).

\f Outputs aform feed character: "\f'

\n Outputs a newline character: '\n'.

\r Outputs a carriage return character: "\r'.

\t Outputs atab character: "\t'.

\v Outputs a vertical tab character: '\v'.

\xDD Outputs the character whose hexadecimal code point is 0xDD

\x{ DDDD} Outputs the character whose hexadecimal code point is OxD-
DDDD

\cX Outputs the ANSI escape sequence "escape-X".

\D If D isadecimal digitintherange 1-9, then outputs the text that
matched sub-expression D.

\l Causes the next character to be outputted, to be output in lower
case.

\u Causes the next character to be outputted, to be output in upper
case.

\L Causes all subsequent characters to be output in lower case,

until a\E isfound.

\U Causes all subsequent characters to be output in upper case,
until a\E isfound.

\E Terminates a\L or \U sequence.

Boost-Extended Format String Syntax

Boost-Extended format strings treat all characters as literals except for '$, '\, '(, )", "7, and ":'.

Grouping

The characters'(* and *)' perform lexical grouping, so use\( and\) if you want ato output literal parenthesis.
Conditionals

The character '? begins a conditional expression, the general formiis:

?Ntrue-expression:fal se-expression

where N is decimal digit.

If sub-expression N was matched, then true-expression is evaluated and sent to output, otherwise fal se-expression is evaluated and
sent to output.
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You will normally need to surround a conditional-expression with parenthesis in order to prevent ambiguities.

For example, the format string "(?1foo:bar)" will replace each match found with "foo" if the sub-expression $1 was matched, and
with "bar" otherwise.

For sub-expressions with an index greater than 9, or for access to named sub-expressions use:
?{ INDEX} true-expression;fal se-expression

or

ANAME]} true-expression:fal se-expression

Placeholder Sequences

Placehol der sequences specify that some part of what matched the regular expression should be sent to output as follows:

Placeholder Meaning

$& Outputs what matched the whole expression.

$MATCH As$&

${"MATCH} As $&

$ Outputs the text between the end of the last match found (or the

start of the text if no previous match was found), and the start
of the current match.

$PREMATCH As$

${"PREMATCH} As$

$ Outputs all the text following the end of the current match.

$POSTMATCH As$

${ POSTMATCH} As$

$+ Outputs what matched the last marked sub-expression in the
regular expression.

$LAST_PAREN_MATCH As$+

$LAST_SUBMATCH_RESULT Outputs what matched the last sub-expression to be actually
matched.

$'N As$LAST SUBMATCH_RESULT

$$ Outputs a literal '$

$n Outputs what matched the n'th sub-expression.

${n} Outputs what matched the n'th sub-expression.

$+{NAME} Outputs whatever matched the sub-expression named "NAME".

Any $-placeholder sequence not listed above, resultsin'$ being treated as aliteral.
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Escape Sequences

An escape character followed by any character X, outputs that character unless x is one of the escape sequences shown below.

Escape
\a

\e

\f

\n

\r

\t

\v
\xDD

\x{ DDDD}

\cX

\D

\I

\u

\L

\U

\E

Meaning

Outputs the bell character: \a'.

Outputs the ANSI escape character (code point 27).

Outputs aform feed character: "\f'

Outputs a newline character: "\n'.

Outputs a carriage return character: "\r'.

Outputs atab character: "\t'.

Outputs a vertical tab character: '\v'.

Outputs the character whose hexadecimal code point is 0xDD

Outputs the character whose hexadecimal code point is OxD-
DDDD

Outputs the ANSI escape sequence "escape-X".

If Disadecimal digit intherange 1-9, then outputs the text that
matched sub-expression D.

Causes the next character to be outputted, to be output in lower
case.

Causes the next character to be outputted, to be output in upper
case.

Causes all subsequent characters to be output in lower case,
until a\E isfound.

Causes all subsequent characters to be output in upper case,
until a\E isfound.

Terminates a\L or \U sequence.
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Reference

basic_regex
Synopsis
#i ncl ude <boost/regex. hpp>

Thetemplateclassbasi c_r egex encapsulatesregular expression parsing and compilation. The classtakestwo template parameters:
» char T: determines the character type, i.e. either char or wchar _t ; see charT concept.

* traits: determinesthe behavior of the character type, for example which character class names are recognized. A default traits
classisprovided: r egex_t rai t s<char T>. See aso traits concept.

For ease of use there are two typedefs that define the two standard basi c_r egex instances, unless you want to use custom traits
classes or non-standard character types (for example see unicode support), you won't need to use anything other than these:

namespace boost {

tenpl ate <class charT, class traits = regex_traits<charT> >
cl ass basi c_regex;

t ypedef basi c_regex<char> regex;
t ypedef basic_regex<wchar_t> w egex;

}

Thedefinition of basi c_r egex follows: itisbased very closely onclassbasi c_st ri ng, and fulfilstherequirementsfor aconstant-
container of char T.
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namespace boost {

tenpl ate <cl ass

charT

cl ass basic_regex {

public:
/'l types:
t ypedef
t ypedef
t ypedef
t ypedef
t ypedef
t ypedef
t ypedef
t ypedef

charT

i mpl enent ati on-specific

const _iterator
char T&

const charT&
std::ptrdiff_t
std::size_t
regex_constants: :

syntax_option_type

typedef typenane traits::local e_type

/| constants:

/1 main option selection

class traits = regex_traits<charT> >

val ue_type
const _iterator
iterator;

ref erence

const _reference
di fference_type
size_type
flag_type

| ocal e_type

static const regex_constants:: syntax_option_type nornal

= regex_constants: : nornal ;
static const regex_constants:: syntax_option_type ECVMAScri pt

= nornal ;
static const regex_constants:: syntax_option_type JavaScri pt

= nornal ;
static const regex_constants:: syntax_option_type JScript

= nornal ;
static const regex_constants:: syntax_option_type basic

= regex_constants: : basic;
static const regex_constants:: syntax_option_type extended

= regex_constants: : ext ended
static const regex_constants:: syntax_option_type awk

= regex_constants: : awk;
static const regex_constants:: syntax_option_type grep

= regex_constants::grep
static const regex_constants:: syntax_option_type egrep

= regex_constants: :egrep
static const regex_constants:: syntax_option_type sed

= basic = regex_constants::sed;
static const regex_constants:: syntax_option_type per

= regex_constants: : perl
static const regex_constants:: syntax_option_type litera

= regex_constants::literal;
/1 nodifiers specific to perl expressions:
static const regex_constants:: syntax_option_type no_nod_m

= regex_constants::no_nod_m
static const regex_constants:: syntax_option_type no_nod_s

= regex_constants::no_nod_s
static const regex_constants:: syntax_option_type nod_s

= regex_constants: : nod_s;
static const regex_constants:: syntax_option_type nod_x

= regex_constants: : nod_x;

/1 nodifiers specific to POSI X basic expressions:

static const regex_constants:: syntax_option_type bk_pl us_gm

= regex_constants: : bk_pl us_gm
static const regex_constants:: syntax_option_type bk_vbar

= regex_constants: : bk_vbar
static const regex_constants:: syntax_option_type no_char_cl asses

= regex_constants:: no_char_cl asses
static const regex_constants:: syntax_option_type no_intervals

= regex_constants::no_intervals
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/1 common nodifiers
static const regex_constants:: syntax_option_type nosubs

= regex_constants: : nosubs;
static const regex_constants:: syntax_option_type optim ze

= regex_constants::optim ze
static const regex_constants:: syntax_option_type collate

= regex_constants::collate
static const regex_constants:: syntax_option_type newine_alt

= regex_constants::newine_alt;
static const regex_constants:: syntax_option_type no_except

= regex_constants::newine_alt;

/1 construct/copy/ destroy:
explicit basic_regex ();
explicit basic_regex(const charT* p, flag type f = regex_constants::nornal)
basi c_regex(const charT* pl, const charT* p2
flag_type f = regex_constants::nornal);
basi c_regex(const charT* p, size_type len, flag type f)
basi c_regex(const basi c_regex&)

tenpl ate <class ST, class SA>
explicit basic_regex(const basic_string<charT, ST, SA>& p,
flag_type f = regex_constants::normal);

tenpl ate <class Inputlterator>
basic_regex(lnputlterator first, |Inputlterator |ast
flag_type f = regex_constants::nornal);

~basi c_regex();
basi c_regex& operator=(const basic_regex&)
basi c_regex& operator= (const charT* ptr)

tenpl ate <class ST, class SA>
basi c_regex& operator= (const basic_string<charT, ST, SA>& p)
/'l iterators:
std::pair<const_iterator, const_iterator> subexpression(size_type n) const
const _iterator begin() const;
const _iterator end() const
/1 capacity:
size_type size() const;
size_type max_size() const
bool enpty() const;
size_type mark_count ()const;
/1
/'l nodifiers:
basi c_regex& assi gn(const basi c_regex& that)
basi c_regex& assi gn(const charT* ptr,
flag_type f = regex_constants::nornal);
basi c_regex& assi gn(const charT* ptr, unsigned int len, flag_type f)

tenplate <class string_traits, class A>
basi c_regex& assi gn(const basic_string<charT, string_traits, A>& s
flag_type f = regex_constants::nornal);

tenpl ate <class Inputlterator>
basi c_regex& assign(lnputlterator first, Inputlterator |ast,
flag_type f = regex_constants::nornal);

/1 const operations:

flag_type flags() const;

int status()const;

basi c_string<charT> str() const;
i nt conpare(basic_regex& const;
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/'l 1ocale:
| ocal e_type inbue(locale_type |oc);
| ocal e_type getloc() const;
/'l swap
voi d swap(basic_regex& throw);
s

tenpl ate <class charT, class traits>
bool operator == (const basic_regex<charT,
const basic_regex<charT,

tenpl ate <class charT, class traits>
bool operator != (const basic_regex<charT,
const basic_regex<charT,

tenpl ate <class charT, class traits>
bool operator < (const basic_regex<charT,

traits>& | hs,
traits>& rhs);

traits>& | hs,
traits>& rhs);

traits>& | hs,

const basic_regex<charT, traits>& rhs);

tenpl ate <class charT, class traits>
bool operator <= (const basic_regex<charT,
const basic_regex<charT,

tenpl ate <class charT, class traits>
bool operator >= (const basic_regex<charT,
const basic_regex<charT,

tenpl ate <class charT, class traits>
bool operator > (const basic_regex<charT,

traits>& | hs,
traits>& rhs);

traits>& | hs,
traits>& rhs);

traits>& | hs,

const basic_regex<charT, traits>& rhs);

tenpl ate <class charT, class io_traits, class re_traits>

basi c_ostreanm<charT, io_traits>&

operator << (basic_ostreanmccharT, io_traits>& os,
const basic_regex<charT, re_traits>& e);

tenpl ate <class charT, class traits>
voi d swap(basi c_regex<charT, traits>& el,
basi c_regex<charT, traits>& e2);

t ypedef basi c_regex<char> regex;
t ypedef basi c_regex<wchar_t > w egex;

} I/ nanmespace boost

Description

Classbasi c_r egex hasthe following public members:
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/1 main option selection

static const regex_constants:: syntax_option_type nornal

= regex_constants: : nornal ;
static const regex_constants:: syntax_option_type ECMAScri pt

= nornal ;
static const regex_constants:: syntax_option_type JavaScri pt

= nornal ;
static const regex_constants:: syntax_option_type JScri pt

= nornal ;
static const regex_constants:: syntax_option_type basic

= regex_constants: : basic;
static const regex_constants:: syntax_option_type extended

= regex_constants: : ext ended
static const regex_constants:: syntax_option_type awk

= regex_constants: : avwk;
static const regex_constants:: syntax_option_type grep

= regex_constants::grep
static const regex_constants:: syntax_option_type egrep

= regex_constants: :egrep
static const regex_constants:: syntax_option_type sed

= regex_constants: : sed;
static const regex_constants:: syntax_option_type perl

= regex_constants: : perl
static const regex_constants:: syntax_option_type litera

= regex_constants::literal;
/'l modifiers specific to perl expressions:
static const regex_constants:: syntax_option_type no_nod_m

= regex_constants::no_nod_m
static const regex_constants:: syntax_option_type no_nod_s

= regex_constants::no_nod_s
static const regex_constants:: syntax_option_type nod_s

= regex_constants: : nod_s;
static const regex_constants:: syntax_option_type nod_x

= regex_constants: : nod_x;
/1 modifiers specific to PCSI X basic expressions:
static const regex_constants:: syntax_option_type bk_plus_gm

= regex_constants: : bk_pl us_gm
static const regex_constants:: syntax_option_type bk_vbar

= regex_constants: : bk_vbar
static const regex_constants:: syntax_option_type no_char_cl asses

= regex_constants:: no_char_cl asses
static const regex_constants:: syntax_option_type no_intervals

= regex_constants::no_intervals
/1 common nodifiers:
static const regex_constants:: syntax_option_type nosubs

= regex_constants: : nosubs;
static const regex_constants:: syntax_option_type optim ze

= regex_constants::optim ze
static const regex_constants:: syntax_option_type collate

= regex_constants::collate
static const regex_constants:: syntax_option_type newine_alt

= regex_constants

c:newine_alt;

The meaning of these options is documented inthesynt ax_opt i on_t ype section.

The static constant members are provided as synonyms for the constants declared in namespace boost : : r egex_const ant s; for
each constant of type synt ax_opt i on_t ype declared in namespace boost : : r egex_const ant s then a constant with the same
name, type and value is declared within the scope of basic_regex.
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basi c_regex();
Effects: Constructs an object of classbasi c_r egex.

Table 1. basic_regex default construction postconditions

Element Value

enpty() true

si ze() 0

str() basi c_string<char T>()

basi c_regex(const charT* p, flag_type f = regex_constants::nornmnal);

Requires: p shall not be anull pointer.
Throws: bad_expr essi on if pisnot avalid regular expression, unlessthe flagno_except issetinf.

Effects: Constructsan object of classbasi c¢_r egex; the object'sinternal finite state machineis constructed from the regular expression
contained in the null-terminated string p, and interpreted according to the option flags specified in f.

Table 2. Postconditions for basic_regex construction

Element Value

enpty() fal se

si ze() char_traits<charT>::1ength(p)

str() basi c_string<char T>(p)

flags() f

mar k_count () The number of marked sub-expressions within the expression.

basi c_regex(const charT* pl, const charT* p2,
flag_type f = regex_constants::normal);

Requires: p1 and p2 are not null pointers, p1 < p2.
Throws: bad_expression if [p1,p2) is not avalid regular expression, unlessthe flag no_except issetinf.

Effects: Congtructsan object of classbasi c_r egex; the object'sinternal finite state machineis constructed from the regular expression
contained in the sequence of characters[pl,p2), and interpreted according the option flags specified in f.
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Table 3. Postconditions for basic_regex construction

Element Value

enpty() fal se

size() std::di stance(pl, p2)

str() basi c_string<char T>(pl, p2)

flags() f

mar k_count () The number of marked sub-expressions within the expression.

basi c_regex(const charT* p, size_type len, flag type f);

Requires: p shall not be anull pointer, | en < max_si ze().
Throws: bad_expr essi on if pisnot avalid regular expression, unlesstheflagno_except issetinf.

Effects: Congtructsan object of classbasi c_r egex; the object'sinternal finite state machineis constructed from the regular expression
contained in the sequence of characters[p, p+len), and interpreted according the option flags specified in f.

Table 4. Postconditions for basic_regex construction

Element Value

enpty() fal se

si ze() len

str() basi c_string<charT>(p, |en)

flags() f

mar k_count () The number of marked sub-expressions within the expression.

basi c_regex(const basic_regex& e);

Effects: Constructs an object of classbasi c¢_r egex asacopy of the object e.

tenpl ate <cl ass ST, class SA>
basi c_regex(const basic_string<charT, ST, SA>& s,
flag_type f = regex_constants::normal);

Throws: bad_expr essi on if sisnot avalid regular expression, unlessthe flag no_except issetinf.

Effects: Constructsan object of classbasi ¢_r egex; the object'sinternal finite state machineis constructed from the regular expression
contained in the string s, and interpreted according to the option flags specified in f.
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Table 5. Postconditions for basic_regex construction

Element Value

enpty() fal se

si ze() s. si ze()

str() S

flags() f

mar k_count () The number of marked sub-expressions within the expression.

tenpl ate <cl ass Forwardlterator>
basi c_regex(Forwardl terator first, Forwardlterator |ast,
flag_type f = regex_constants::normal);

Throws: bad_expr essi on if the sequence [first, last) is not avalid regular expression, unlessthe flag no_except issetinf.

Effects: Constructsan object of classbasi c¢_r egex; the object'sinternal finite state machineis constructed from the regular expression
contained in the sequence of characters[first, last), and interpreted according to the option flags specified in f.

Table 6. Postconditions for basic_regex construction

Element Value

enpty() fal se

si ze() di stance(first,|ast)

str() basi c_string<charT>(first,|ast)

flags() f

mar k_count () The number of marked sub-expressions within the expression.

basi c_regex& operat or=(const basic_regex& e);
Effects: Returns the result of assi gn(e. str(), e.flags()).
basi c_regex& operator=(const charT* ptr);

Requires: p shall not be anull pointer.

Effects: Returnsthe result of assi gn(ptr).

tenpl ate <cl ass ST, class SA>
basi c_regex& operator=(const basic_string<charT, ST, SA>& p);

Effects: Returnsthe result of assi gn(p) .

std:: pair<const_iterator, const_iterator> subexpression(size_type n) const;
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Effects: Returns a pair of iterators denoting the location of marked subexpression n within the original regular expression string.
Thereturned iterators arerelative to begi n() andend().

Requires: The expression must have been compiled with the synt ax_opt i on_t ype save_subexpression_location set. Argument
n must beinwithintherange0 <= n < mark_count ().

const _iterator begin() const;

Effects. Returns a starting iterator to a sequence of characters representing the regular expression.
const _iterator end() const;

Effects: Returns termination iterator to a sequence of characters representing the regular expression.
size_type size() const;

Effects: Returns the length of the sequence of characters representing the regular expression.
size_type max_size() const;

Effects: Returns the maximum length of the sequence of characters representing the regular expression.
bool enpty() const;

Effects: Returnstrue if the object does not contain avalid regular expression, otherwise false.
size_type mark_count () const;

Effects: Returns the number of marked sub-expressions within the regular expression.
basi c_regex& assi gn(const basic_regex& that)

Effects. Returnsassi gn(that.str(), that.flags()).
basi c_regex& assign(const charT* ptr, flag_type f = regex_constants::normal);

Effects: Returnsassi gn(string_type(ptr), f).
basi c_regex& assign(const charT* ptr, unsigned int len, flag_type f)

Effects: Returnsassi gn(string_type(ptr, len), f)

tenpl ate <class string_traits, class A>
basi c_regex& assign(const basic_string<charT, string_traits, A>& s,
flag_type f = regex_constants::normal);

Throws. bad_expr essi on if sisnot avalid regular expression, unlessthe flag no_except issetinf.
Returns: *this.

Effects: Assigns the regular expression contained in the string s, interpreted according the option flags specified in f.
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Table 7. Postconditions for basic_regex::assign

Element Value

enpty() fal se

si ze() s. si ze()

str() S

flags() f

mar k_count () The number of marked sub-expressions within the expression.

tenpl ate <cl ass Inputlterator>
basi c_regex& assign(lnputlterator first, Inputlterator |ast,
flag_type f = regex_constants::normal);

Requires: Thetypel nput | t er at or corresponds to the Input Iterator requirements (24.1.1).

Effects: Returnsassi gn(string_type(first, last), f).
flag_type flags() const;
Effects: Returns a copy of the regular expression syntax flags that were passed to the object's constructor, or thelast call to assi gn.

int status() const;

Effects: Returns zero if the expression containsavalid regular expression, otherwise an error code. This member functionisretained
for use in environments that cannot use exception handling.

basi c_string<charT> str() const;

Effects: Returns a copy of the character sequence passed to the object's constructor, or the last call to assign.
i nt conpare(basic_regex& e)const;

Effects. If fl ags() == e.fl ags() thenreturnsstr (). conpare(e.str()), otherwisereturnsfl ags() - e.flags().
| ocal e_type inbue(locale_type |);

Effects. Returns the result of traits_inst. i nbue(l) wheretraits_inst isa (default initialized) instance of the template
parameter t r ai t s stored within the object. Callstoi mbue invalidate any currently contained regular expression.

Postcondition: enpty() == true.
| ocal e_type getloc() const;

Effects: Returns the result of traits_i nst.getloc() wheretraits_inst isa (default initialized) instance of the template
parameter traits stored within the object.

voi d swap(basic_regex& e) throw();
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Effects. Swaps the contents of the two regular expressions.
Postcondition: *t hi s contains the regular expression that was in e, e contains the regular expression that wasin *t hi s.

Complexity: constant time.

S Note
Comparisons between basi ¢_r egex objects are provided on an experimental basis: please note that these are not
present in the Technical Report on C++ Library Extensions, so use with care if you are writing code that may need
to be ported to other implementations of basi ¢_r egex.

tenpl ate <class charT, class traits>
bool operator == (const basic_regex<charT, traits>& | hs,
const basic_regex<charT, traits>& rhs);

Effects: Returns| hs. conpare(rhs) ==

tenpl ate <class charT, class traits>
bool operator != (const basic_regex<charT, traits>& | hs,
const basic_regex<charT, traits>& rhs);

Effects. Returns| hs. conpare(rhs) != 0.

tenpl ate <class charT, class traits>
bool operator < (const basic_regex<charT, traits>& | hs,
const basic_regex<charT, traits>& rhs);

Effects. Returns| hs. conpare(rhs) < O.

tenpl ate <class charT, class traits>
bool operator <= (const basic_regex<charT, traits>& | hs,
const basic_regex<charT, traits>& rhs);

Effects: Returns| hs. conpare(rhs) <= 0.

tenpl ate <class charT, class traits>
bool operator >= (const basic_regex<charT, traits>& | hs,
const basic_regex<charT, traits>& rhs);

Effects. Returns| hs. conpare(rhs) >= 0.

tenpl ate <class charT, class traits>
bool operator > (const basic_regex<charT, traits>& | hs,
const basic_regex<charT, traits>& rhs);

Effects. Returns| hs. conpare(rhs) > 0.

S Note
The basic_regex stream inserter is provided on an experimental basis, and outputs the textual representation of the
expression to the stream.
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tenpl ate <class charT, class io_traits, class re_traits>
basi c_ostreanmccharT, io_traits>&
operator << (basic_ostreanmccharT, io_traits>& os
const basic_regex<charT, re_traits>& e);

Effects: Returns (os << e.str()).

tenpl ate <class charT, class traits>
voi d swap(basic_regex<charT, traits>& | hs,
basi c_regex<charT, traits>& rhs);

Effects. calls| hs. swap(rhs).

match_results
Synopsis
#i ncl ude <boost/regex. hpp>

Regular expressions are different from many simple pattern-matching algorithmsin that as well asfinding an overall match they can
also produce sub-expression matches: each sub-expression being delimited in the pattern by a pair of parenthesis (...). There hasto
be some method for reporting sub-expression matches back to the user: this is achieved this by defining a class mat ch_resul ts
that acts as an indexed collection of sub-expression matches, each sub-expression match being contained in an object of type
sub_nat ch.

Template class mat ch_r esul t s denotes a collection of character sequences representing the result of aregular expression match.
Objects of typemat ch_r esul t s are passed to the algorithmsr egex_nat ch and r egex_sear ch, and are returned by the iterator
regex_i t er at or . Storagefor the collection isallocated and freed as necessary by the member functionsof classmat ch_resul t s.

Thetemplate classmat ch_r esul t s conforms to the requirements of a Sequence, as specified in (lib.sequence.regmts), except that
only operations defined for const-qualified Sequences are supported.

Classtemplate mat ch_r esul t s is most commonly used as one of the typedefs cmat ch, wermat ch, smat ch, or wsnat ch:
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tenpl ate <class Bidirectionallterator
class Allocator = std::allocator<sub_match<Bidirectionallterator> >
class match_results

typedef match_resul ts<const char*> cmat ch
typedef match_resul ts<const wchar _t*> wcrat ch
typedef match_results<string::const_iterator> smat ch
typedef match_results<wstring::const_iterator> wsmatch

tenpl ate <class Bidirectional lterator

class Allo

class match_results

cator = std::allocator<sub_natch<Bidirectionallterator> >

{

public:
t ypedef sub_mat ch<Bi di rectional I terator> val ue_t ype
t ypedef const val ue_type& const _reference
t ypedef const _reference ref erence
t ypedef i mpl enent ati on defined const _iterator
t ypedef const _iterator iterator
typedef typenane iterator_traits<Bidirectionallterator>::difference_type difference_type
typedef typenane Allocator::size_type size_type
t ypedef Al | ocat or al | ocator _type
typedef typenane iterator_traits<Bidirectionallterator>::value_type char _type
t ypedef basi c_string<char_type> string_type

/1 construct/cop
explicit
mat ch_results(co
match_results& o
~mat ch_results()

/1l size:
size_type size()
size_type max_s
bool enpty() con
/] el ement acces
di fference_type
di fference_type
tenpl ate <cl ass
di fference_type
tenpl ate <cl ass
di fference_type
di fference_type
di fference_type
tenpl ate <cl ass
di fference_type
tenpl ate <cl ass
di fference_type
string_type str(
string_type str(
tenpl ate <cl ass
string_type str(
tenpl ate <cl ass
string_type str(
tenpl ate <cl ass
string_type str(
const _reference
const _reference
tenpl ate <cl ass
const _reference
tenpl ate <cl ass
const _reference
tenpl ate <cl ass

y/ destroy:

mat ch_resul ts(const Allocator& a = Allocator());

nst match_results& m;
perator=(const match_results& m

’

const ;
ze() const;
st;
s:

I ength(int sub = 0) const;

| engt h(const char_type* sub) const
char T>

| engt h( const
charT, class
| engt h( const
position(unsigned int sub = 0) const;
position(const char_type* sub) const;
char T>

position(const charT* sub) const
charT, class Traits, class A>

char T* sub) const
Traits, class A>

position(const std::basic_string<charT, Traits

int sub = 0) const;

const char_type* sub)const

Traits, class A>

const std::basic_string<char_type
char T>

const charT* sub)const

charT, class Traits, class A>
const std::basic_string<charT, Traits
operator[](int n) const;
operator[](const char_type* n) const
Traits, class A>

operator[](const std::basic_string<char_type

char T>
operator[](const charT* n) const
charT, class Traits, class A>

std::basic_string<charT, Traits

Traits,

A>& sub)

A>& sub) const

Traits

A>& sub) const

A>& sub) const

const

A>& n) const;
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const _reference operator[](const std::basic_string<charT, Traits, A>& n) const;
const _reference prefix() const;

const _reference suffix() const;
const _iterator begin() const;
const _iterator end() const;
/1 format:
tenplate <class Qutputlterator, class Fornmatter>
Qutputlterator fornmat(CQutputlterator out,

Formatter fnt,

match_flag_type flags = format _default) const;
tenpl ate <class Formatter>
string_type format(Formatter fnt,

match_flag_type flags = format_default) const;

al l ocator _type get_allocator() const;
voi d swap(match_results& that);

#i f def BOOST_REGEX_MATCH EXTRA
typedef typenanme val ue_type::capture_sequence_type capture_sequence_type;
const capture_sequence_type& captures(std::size_t i)const;

#endi f

I

tenpl ate <class Bidirectionallterator, class Allocator>

bool operator == (const match_results<Bidirectionallterator, Allocator>& mi,
const match_results<Bidirectionallterator, Allocator>& nR);

tenpl ate <class Bidirectionallterator, class Allocator>

bool operator != (const match_results<Bidirectionallterator, Allocator>& mi,
const match_results<Bidirectionallterator, Allocator>& nR);

tenpl ate <class charT, class traits, class Bidirectionallterator, class Allocator>
basi c_ostreanccharT, traits>&
operator << (basic_ostreanccharT, traits>& os,
const match_results<Bidirectionallterator, Alocator>& m;
tenpl ate <class Bidirectionallterator, class Allocator>

voi d swap(match_results<Bidirectionallterator, Allocator>& ni,
match_results<Bidirectionallterator, Allocator>& n2);

Description

Inal mat ch_r esul t s constructors, acopy of theAllocator argument isused for any memory all ocation performed by the constructor
or member functions during the lifetime of the object.

mat ch_results(const Allocator& a = Allocator());

Effects: Constructs an object of classmat ch_r esul t s. The postconditions of this function are indicated in the table:

Element Value

empty() true

size() 0

str() basic_string<charT>()
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mat ch_resul ts(const match_results& m;
Effects: Constructs an object of class match_results, as a copy of m.
mat ch_resul t s& operator=(const match_results& m;

Effects: Assigns m to *this. The postconditions of this function are indicated in the table:

Element Value

empty() m.empty().

size() m.size().

str(n) m.str(n) for al integers n < m.size().
prefix() m.prefix().

suffix() m.suffix().

(*this)[n] m[n] for al integers n < m.size().
length(n) m.length(n) for all integers n < m.size().
position(n) m.position(n) for all integersn < m.size().

size_type size()const;

Effects: Returns the number of sub_nat ch elements stored in *this; that is the number of marked sub-expressions in the regular
expression that was matched plus one.

size_type nax_size()const;
Effects. Returns the maximum number of sub_nat ch elements that can be stored in *this.
bool enpty()const;

Effects: Returns size() == 0.

di fference_type length(int sub = 0)const;

di fference_type | ength(const char_type* sub)const;

tenpl ate <cl ass char T>

di fference_type | ength(const charT* sub)const;

tenpl ate <class charT, class Traits, class A>

di fference_type | ength(const std::basic_string<charT, Traits, A>& const;

Requires: that the match_results object has been initialized as a result of a successful call tor egex_sear ch or r egex_nat ch or
was returned from aregex_i t erat or, and that the underlying iterators have not been subsequently invalidated. Will raise a
std:: 1 ogic_error if thematch_results object was not initialized.

Effects: Returns the length of sub-expression sub, that isto say: (*t hi s) [ sub] .l ength().

The overloads that accept a string refer to a named sub-expression n. In the event that there is no such named sub-expression then
returns zero.
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Thetemplate overloads of thisfunction, allow the string and/or character type to be different from the character type of the underlying
seguence and/or regular expression: in this case the characterswill be widened to the underlying character type of the original regular
expression. A compiler error will occur if the argument passes awider character type than the underlying sequence. These overloads
allow anormal narrow character C string literal to be used as an argument, even when the underlying character type of the expression
being matched may be something more exotic such as a Unicode character type.

di fference_type position(unsigned int sub = 0)const;

di fference_type position(const char_type* sub)const

tenpl ate <cl ass char T>

di fference_type position(const charT* sub)const

tenpl ate <class charT, class Traits, class A>

di fference_type position(const std::basic_string<charT, Traits, A>&) const

Requires: that the match_results object has been initialized as a result of a successful call tor egex_sear ch or r egex_nat ch or
was returned from aregex_i t erat or, and that the underlying iterators have not been subsequently invalidated. Will raise a
std:: 1 ogic_error if thematch_results object was not initialized.

Effects. Returnsthe starting location of sub-expression sub, or -1 if sub was not matched. Note that if this represents apartial match
, then posi ti on() will return the location of the partial match even though (*t hi s) [ 0] . mat ched isfalse.

The overloads that accept a string refer to a named sub-expression n. In the event that there is no such named sub-expression then
returns-1.

The template overloads of thisfunction, allow the string and/or character typeto be different from the character type of the underlying
sequence and/or regular expression: in this case the characterswill be widened to the underlying character type of the original regular
expression. A compiler error will occur if the argument passes awider character type than the underlying sequence. These overloads
allow anormal narrow character C string literal to be used as an argument, even when the underlying character type of the expression
being matched may be something more exotic such as a Unicode character type.

string_type str(int sub = 0)const

string_type str(const char_type* sub)const;

tenpl ate <class Traits, class A>

string_type str(const std::basic_string<char_type, Traits, A>& sub)const;
tenpl ate <cl ass charT>

string_type str(const charT* sub)const;

tenpl ate <class charT, class Traits, class A>

string_type str(const std::basic_string<charT, Traits, A>& sub)const;

Requires: that the match_results object has been initialized as a result of a successful call tor egex_sear ch or r egex_nat ch or
was returned from aregex_i t erat or, and that the underlying iterators have not been subsequently invalidated. Will raise a
std:: 1 ogic_error if thematch_results object was not initialized.

Effects: Returns sub-expression sub asastring: st ri ng_t ype((*this)[sub]).

The overloadsthat accept astring, return the string that matched the named sub-expression n. In the event that thereis no such named
sub-expression then returns an empty string.

Thetemplate overloads of thisfunction, allow the string and/or character type to be different from the character type of the underlying
seguence and/or regular expression: in this case the characterswill be widened to the underlying character type of the original regular
expression. A compiler error will occur if the argument passes awider character type than the underlying sequence. These overloads
allow anormal narrow character C string literal to be used as an argument, even when the underlying character type of the expression
being matched may be something more exotic such as a Unicode character type.
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const _reference operator[](int n) const

const _reference operator|[](const char_type* n) const;

tenpl ate <class Traits, class A>

const _reference operator[](const std::basic_string<char_type, Traits, A>& n) const;
tenpl ate <cl ass charT>

const _reference operator[](const charT* n) const;

tenpl ate <class charT, class Traits, class A>

const _reference operator|[](const std::basic_string<charT, Traits, A>& n) const;

Requires: that the match_results object has been initialized as a result of a successful call tor egex_sear ch or r egex_nat ch or
was returned from aregex_i terat or, and that the underlying iterators have not been subsequently invalidated. Will raise a
std::1ogic_error if thematch_results object was not initialized.

Effects: Returns a reference to the sub_nat ch object representing the character sequence that matched marked sub-expression n.
If n == 0 then returns areference to asub_nat ch object representing the character sequence that matched the whole regular ex-
pression. If nisout of range, or if nisan unmatched sub-expression, then returns asub_mat ch object whose matched member is
fase.

The overloads that accept a string, return areferenceto the sub_mat ch object representing the character sequence that matched the
named sub-expression n. In the event that there is no such named sub-expression then returns asub_nat ch object whose matched
member isfalse.

Thetemplate overloads of thisfunction, allow the string and/or character type to be different from the character type of the underlying
seguence and/or regular expression: in this case the characterswill be widened to the underlying character type of the original regular
expression. A compiler error will occur if the argument passes awider character type than the underlying sequence. These overloads
allow anormal narrow character C string literal to be used as an argument, even when the underlying character type of the expression
being matched may be something more exotic such as a Unicode character type.

const _reference prefix()const

Requires: that the match_results object has been initialized as a result of a successful call tor egex_sear ch or r egex_nat ch or
was returned from aregex_i t erat or, and that the underlying iterators have not been subsequently invalidated. Will raise a
std:: 1 ogic_error if thematch_results object was not initialized.

Effects: Returnsareferenceto the sub_mat ch object representing the character sequence from the start of the string being matched
or searched, to the start of the match found.

const _reference suffix()const

Requires: that the match_results object has been initialized as a result of a successful call tor egex_sear ch or r egex_nat ch or
was returned from aregex_i t erat or, and that the underlying iterators have not been subsequently invalidated. Will raise a
std:: 1 ogic_error if thematch_results object was not initialized.

Effects. Returns areference to the sub_nat ch object representing the character sequence from the end of the match found to the
end of the string being matched or searched.

const _iterator begin()const;
Effects: Returns a starting iterator that enumerates over al the marked sub-expression matches stored in *this.
const _iterator end()const;

Effects: Returns aterminating iterator that enumerates over all the marked sub-expression matches stored in *this.
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tenpl ate <class Qutputlterator, class Formatter>
Qutputlterator format(Qutputlterator out,

Formatter fnt,

match_flag_type flags = format_default);

Requires: Thetype Qut put | t er at or conforms to the Output Iterator requirements (C++ std 24.1.2).

The type For mat t er must be either a pointer to a null-terminated string of type char _t ype[ ], or be acontainer of char _t ype's
(for example st d: : basi c_st ri ng<char _t ype>) or be a unary, binary or ternary functor that computes the replacement string
fromafunction call: either f nt (*t hi s) which must return acontainer of char _t ype'sto be used as the replacement text, or either
frt(*this, out) orfnm(*this, out, flags), bothof which write the replacement text to *out , and then return the new
Outputlterator position. Notethat if the formatter isafunctor, then it is passed by value: usersthat want to pass function objects with
internal state might want to use Boost.Ref to wrap the object so that it's passed by reference.

Requires: that the match_results object has been initialized as a result of a successful call tor egex_sear ch or r egex_nat ch or
was returned from aregex_i t erat or, and that the underlying iterators have not been subsequently invalidated. Will raise a
std:: 1 ogic_error if thematch_results object was not initialized.

Effects: If f nt iseither anull-terminated string, or acontainer of char _t ype's, then copiesthe character sequence[ f nt . begi n(),
fnt.end()) toQutputlterator out. For each format specifier or escape sequence in fmt, replace that sequence with either the
character(s) it represents, or the sequence of characters within *t hi s to which it refers. The bitmasks specified in flags determines
what format specifiers or escape sequences are recognized, by default thisisthe format used by ECMA-262, ECM A Script Language
Specification, Chapter 15 part 5.4.11 String.prototype.replace.

If f mt isafunction object, then depending on the number of arguments the function object accepts, it will either:
e Cdlfnt(*this) and copy the string returned to Cut put | t er at or out.

e Cdlfmt(*this, out).

e Calfnt(*this, out, flags).

In all casesthe new position of the Qut put I t er at or isreturned.

See the format syntax guide for more information.

Returns: out.

tenpl ate <cl ass Formatter>
string_type format(Formatter fnt,
match_flag_type flags = format_defaul t);

Requires The type For mat t er must be either a pointer to a null-terminated string of type char _type[], or be a container of
char _t ype's(for examplest d: : basi ¢c_st ri ng<char _t ype>) or beaunary, binary or ternary functor that computesthe replacement
string from a function call: either f nt (*t hi s) which must return a container of char _t ype's to be used as the replacement text,
oreitherfnt (*this, out) orfmt(*this, out, flags), bothofwhichwrite the replacement text to * out , and then return
the new Outputlterator position.

Requires: that the match_results object has been initialized as a result of a successful call tor egex_sear ch or r egex_nat ch or
was returned from aregex_i t erat or, and that the underlying iterators have not been subsequently invalidated. Will raise a
std:: | ogic_error if the match_results object was not initialized.

Effects: If f mt iseither anull-terminated string, or acontainer of char _t ype's, then copiesthe string fmt: For each format specifier
or escape sequence in fmt, replace that sequence with either the character(s) it represents, or the sequence of characterswithin*t hi s
to which it refers. The bitmasks specified in flags determines what format specifiers or escape sequences are recognized, by default
thisisthe format used by ECMA-262, ECMA Script Language Specification, Chapter 15 part 5.4.11 String.prototype.replace.

If f mt isafunction object, then depending on the number of arguments the function object accepts, it will either:
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e Cdl fnt(*this) and returntheresult.

e Cdlfnt(*this, unspecified-output-iterator),whereunspecified-output-iterator isanunspecified Outputlter-
ator type used to copy the output to the string resullt.

e Calfmt(*this, unspecified-output-iterator, flags),whereunspecified-output-iterator isanunspecified
Outputlterator type used to copy the output to the string result.

See the format syntax guide for more information.

al | ocator_type get_all ocator()const;

Effects: Returns a copy of the Allocator that was passed to the object's constructor.

voi d swap(rmatch_results& that);

Effects: Swaps the contents of the two sequences.

Postcondition: *this contains the sequence of matched sub-expressionsthat were in that, that contains the sequence of matched sub-
expressions that were in *this.

Complexity: constant time.
typedef typenane val ue_type:: capture_sequence_type capture_sequence_type;

Defines an implementati on-specific type that satisfies the requirements of astandard library Sequence (21.1.1 including the optional
Table 68 operations), whose value_type is a sub_mat ch<Bi di recti onal | t er at or >. This type happens to be std: : vec-
t or <sub_mmat ch<Bi di rectional I t erat or> >, but you shouldn't actually rely on that.

const capture_sequence_type& captures(std::size_t i)const;

Requires: that the match_results object has been initialized as a result of a successful call tor egex_sear ch or r egex_nmat ch or
was returned from aregex_i t erat or, and that the underlying iterators have not been subsequently invalidated. Will raise a
std::1ogic_error if thematch_results object was not initialized.

Effects: returns a sequence containing all the captures obtained for sub-expression i.
Returns: (*this)[i].captures();

Preconditions: the library must be built and used with BOOST_REGEX_ MATCH_EXTRA defined, and you must pass the flag
match_extrato the regex matching functions ( r egex_nmat ch, regex_search, regex_iterator orregex_t oken_iterator)
in order for this member function to be defined and return useful information.

Rationale: Enabling this feature has several consequences:

» sub_match occupies more memory resulting in complex expressions running out of memory or stack space more quickly during
matching.

» The matching algorithms are less efficient at handling some features (independent sub-expressions for example), even when
match_extrais not used.

» Thematching algorithms are much less efficient (i.e. slower), when match_extrais used. Mostly thisis down to the extramemory
allocations that have to take place.

templ ate <class Bidirectionallterator, class Allocator>
bool operator == (const match_results<Bidirectionallterator, Allocator>& mi,
const match_results<Bidirectionallterator, Allocator>& n2);
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Effects. Compares the two sequences for equality.

tenpl ate <class Bidirectionallterator, class Allocator>
bool operator != (const match_results<Bidirectionallterator, Allocator>& mi,
const match _results<Bidirectionallterator, Allocator>& n2);

Effects: Compares the two sequences for inequality.

tenpl ate <class charT, class traits, class Bidirectionallterator, class Allocator>
basi c_ostreamccharT, traits>&
operator << (basic_ostreanccharT, traits>& os,
const match_results<Bidirectionallterator, Alocator>& m;

Effects: Writes the contents of mto the stream os asif by callingos << m str(); Returnsos.

tenmpl ate <class Bidirectionallterator, class Allocator>
voi d swap(match_resul ts<Bidirectionallterator, Allocator>& mi,
mat ch_results<Bidirectionallterator, Allocator>& nR);

Effects: Swaps the contents of the two sequences.

sub_maitch

#i ncl ude <boost/regex. hpp>

Regular expressions are different from many simple pattern-matching algorithmsin that as well asfinding an overall match they can
also produce sub-expression matches: each sub-expression being delimited in the pattern by apair of parenthesis (...). There hasto
be some method for reporting sub-expression matches back to the user: this is achieved this by defining aclass mat ch_resul ts
that acts as an indexed collection of sub-expression matches, each sub-expression match being contained in an object of type
sub_mat ch.

Objects of type sub_mat ch may only be obtained by subscripting an object of type mat ch_r esul t s.
Objects of typesub_mat ch may be compared to objects of typest d: : basi ¢_stri ng, or const char T* or const charT.

Objectsof typesub_nat ch may beadded to objectsof typest d: : basi ¢c_stri ng,orconst char T* orconst char T, toproduce
anew st d: : basi c_stri ng object.

When the marked sub-expression denoted by an object of type sub_nat ch participated in aregular expression match then member
matched evaluates to true, and members first and second denote the range of characters [first,second) which formed that match.
Otherwise matched is false, and members first and second contained undefined values.

When the marked sub-expression denoted by an object of typesub_mat ch was repeated, then thesub_nat ch object representsthe
match obtained by the last repeat. The complete set of all the captures obtained for all the repeats, may be accessed viathe captures()
member function (Note: this has serious performance implications, you have to explicitly enable this feature).

If an object of typesub_mat ch represents sub-expression 0 - that is to say the whole match - then member matched is alwaystrue,
unless a partial match was obtained as aresult of theflag mat ch_parti al being passed to aregular expression agorithm, in which
case member matched is false, and members first and second represent the character range that formed the partial match.
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namespace boost {

tenpl ate <class Bidirectionallterator>
cl ass sub_match;

t ypedef sub_mat ch<const char*> csub_nmat ch;
t ypedef sub_nmatch<const wchar_t*> wcsub_mat ch;
typedef sub_natch<std::string::const_iterator> ssub_nat ch;

typedef sub_match<std::wstring::const_iterator> wssub_match;

tenpl ate <class Bidirectionallterator>

class sub_match : public std::pair<Bidirectionallterator, Bidirectionallterator>

{
public:

typedef typenane iterator_traits<Bidirectionallterator>::value_type
typedef typenane iterator_traits<Bidirectionallterator>::difference_type

t ypedef Bi directional Iterator
bool natched;

di fference_type I ength()const;
oper ator basic_string<val ue_type>()const;
basi c_string<val ue_type> str()const;

int conpare(const sub_match& s)const;
i nt conpare(const basic_string<val ue_type>& s)const;
i nt conpare(const val ue_type* s)const;

#i f def BOOST_REGEX_MATCH EXTRA
typedef inplenentation-private capture_sequence_type;
const capture_sequence_type& captures()const;

#endi f

b

/1

/1 conparisons to another sub_match:

/1

tenpl ate <class Bidirectionallterator>

bool operator == (const sub_match<Bidirectionallterator>& |hs,

const sub_match<Bidirectionallterator>& rhs);
tenpl ate <class Bidirectionallterator>
bool operator != (const sub_match<Bidirectionallterator>& |hs,
const sub_match<Bidirectionallterator>& rhs);
tenpl ate <class Bidirectionallterator>
bool operator < (const sub_match<Bidirectionallterator>& | hs,
const sub_match<Bi directional lterator>& rhs);
tenpl ate <class Bidirectionallterator>
bool operator <= (const sub_match<Bidirectionallterator>& |hs,
const sub_match<Bi directionallterator>& rhs);
tenpl ate <class Bidirectionallterator>
bool operator >= (const sub_match<Bidirectionallterator>& |hs,
const sub_match<Bidirectionallterator>& rhs);
tenpl ate <class Bidirectionallterator>
bool operator > (const sub_match<Bidirectionallterator>& | hs,
const sub_match<Bi directional lterator>& rhs);

val ue_type;
di fference_type;
iterator;

I

/1 conparisons to a basic_string:

I

tenplate <class Bidirectionallterator, class traits, class Allocator>

bool operator == (const std::basic_string<iterator_traits<Bidirectionallterator>::value_type,
traits,

Al | ocat or >& | hs,
const sub_match<Bidirectionallterator>& rhs);
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tenplate <class Bidirectionallterator, class traits, class Allocator>
bool operator != (const std::basic_string<iterator_traits<Bidirectionallterator>::value_type,
traits,
Al | ocat or >& | hs,
const sub_match<Bidirectionallterator>& rhs);
tenplate <class Bidirectionallterator, class traits, class Allocator>
bool operator < (const std::basic_string<iterator_traits<Bidirectionallterator>::value_type,
traits,
Al | ocat or >& | hs,
const sub_match<Bi directionallterator>& rhs);
tenplate <class Bidirectionallterator, class traits, class Allocator>
bool operator > (const std::basic_string<iterator_traits<Bidirectionallterator>::value_type,
traits,
Al | ocat or >& | hs,
const sub_match<Bi directionallterator>& rhs);
tenplate <class Bidirectionallterator, class traits, class Allocator>
bool operator >= (const std::basic_string<iterator_traits<Bidirectionallterator>::value_type,
traits,
Al | ocat or >& | hs,
const sub_match<Bi directionallterator>& rhs);
tenplate <class Bidirectionallterator, class traits, class Allocator>
bool operator <= (const std::basic_string<iterator_traits<Bidirectionallterator>::value_type,
traits,
Al | ocat or >& | hs,
const sub_match<Bidirectionallterator>& rhs);

tenplate <class Bidirectionallterator, class traits, class Allocator>

bool operator == (const sub_match<Bidirectionallterator>& |hs,
const std::basic_string<iterator_traits<Bidirectionallterator>::value_type,
traits,

Al l ocator>& rhs);
tenplate <class Bidirectionallterator, class traits, class Allocator>

bool operator != (const sub_match<Bidirectionallterator>& |hs,
const std::basic_string<iterator_traits<Bidirectionallterator>::value_type,
traits,

Al l ocator>& rhs);
tenplate <class Bidirectionallterator, class traits, class Allocator>
bool operator < (const sub_match<Bidirectionallterator>& | hs,
const std::basic_string<iterator_traits<Bidirectionallterator>::value_type,
traits,
Al'l ocator>& rhs);
tenplate <class Bidirectionallterator, class traits, class Allocator>
bool operator > (const sub_match<Bidirectionallterator>& | hs,
const std::basic_string<iterator_traits<Bidirectionallterator>::value_type,
traits,
Al'l ocator>& rhs);
tenplate <class Bidirectionallterator, class traits, class Allocator>
bool operator >= (const sub_match<Bidirectionallterator>& |hs,
const std::basic_string<iterator_traits<Bidirectionallterator>::value_type,
traits,
Al l ocator>& rhs);
tenplate <class Bidirectionallterator, class traits, class Allocator>
bool operator <= (const sub_match<Bidirectionallterator>& |hs,
const std::basic_string<iterator_traits<Bidirectionallterator>::value_type,
traits,
Al l ocator>& rhs);

I

/1 conparisons to a pointer to a character array:

I

tenpl ate <cl ass Bidirectionallterator>

bool operator == (typenane iterator_traits<Bidirectionallterator>::value_type const* |hs,

const sub_match<Bidirectionallterator>& rhs);
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tenpl ate <class Bidirectionallterator>
bool operator != (typenane iterator_traits<Bidirectionallterator>::value_type const* |hs,
const sub_match<Bidirectionallterator>& rhs);
tenpl ate <class Bidirectionallterator>
bool operator < (typenane iterator_traits<Bidirectionallterator>::value_type const* |hs,
const sub_match<Bi directionallterator>& rhs);
tenpl ate <class Bidirectionallterator>
bool operator > (typenane iterator_traits<Bidirectionallterator>::value_type const* |hs,
const sub_match<Bi directional lterator>& rhs);
tenpl ate <class Bidirectionallterator>
bool operator >= (typenane iterator_traits<Bidirectionallterator>::value_type const* |hs,
const sub_match<Bidirectionallterator>& rhs);
tenpl ate <class Bidirectionallterator>
bool operator <= (typenane iterator_traits<Bidirectionallterator>::value_type const* |hs,
const sub_match<Bi directionallterator>& rhs);

tenpl ate <class Bidirectionallterator>
bool operator == (const sub_nmatch<Bidirectionallterator>& |hs,
typenane iterator_traits<Bidirectionallterator>::value_type const* rhs);
tenpl ate <class Bidirectionallterator>
bool operator != (const sub_match<Bidirectionallterator>& |hs,
typenane iterator_traits<Bidirectionallterator>::value_type const* rhs);
tenpl ate <class Bidirectionallterator>
bool operator < (const sub_match<Bidirectionallterator>& | hs,
typenane iterator_traits<Bidirectionallterator>::value_type const* rhs);
tenpl ate <class Bidirectionallterator>
bool operator > (const sub_match<Bidirectionallterator>& | hs,
typenane iterator_traits<Bidirectionallterator>::value_type const* rhs);
tenpl ate <class Bidirectionallterator>
bool operator >= (const sub_match<Bidirectionallterator>& |hs,
typenane iterator_traits<Bidirectionallterator>::value_type const* rhs);
tenpl ate <class Bidirectionallterator>
bool operator <= (const sub_match<Bidirectionallterator>& |hs,
typenane iterator_traits<Bidirectionallterator>::value_type const* rhs);

I

/1 conparisons to a single character:

I

tenpl ate <class Bidirectionallterator>

bool operator == (typenane iterator_traits<Bidirectionallterator>::value_type consté& |hs,

const sub_match<Bidirectionallterator>& rhs);
tenpl ate <class Bidirectionallterator>
bool operator != (typenane iterator_traits<Bidirectionallterator>::value_type consté& |hs,
const sub_match<Bi directionallterator>& rhs);
tenpl ate <class Bidirectionallterator>
bool operator < (typenane iterator_traits<Bidirectionallterator>::value_type const& |hs,
const sub_match<Bi directional lterator>& rhs);
tenpl ate <class Bidirectionallterator>
bool operator > (typenane iterator_traits<Bidirectionallterator>::value_type const& |hs,
const sub_match<Bi directional lterator>& rhs);
tenpl ate <class Bidirectionallterator>
bool operator >= (typenane iterator_traits<Bidirectionallterator>::value_type consté& |hs,
const sub_match<Bi directionallterator>& rhs);
tenpl ate <class Bidirectionallterator>
bool operator <= (typenane iterator_traits<Bidirectionallterator>::value_type consté& |hs,
const sub_match<Bidirectionallterator>& rhs);

tenpl ate <class Bidirectionallterator>
bool operator == (const sub_match<Bidirectionallterator>& |hs,
typenane iterator_traits<Bidirectionallterator>::value_type const& rhs);
tenpl ate <cl ass Bidirectionallterator>
bool operator != (const sub_match<Bidirectionallterator>& |hs,
typenane iterator_traits<Bidirectionallterator>::value_type const& rhs);
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tenpl ate <class Bidirectionallterator>
bool operator < (const sub_match<Bidirectionallterator>& | hs,
typenane iterator_traits<Bidirectionallterator>::value_type const& rhs);
tenpl ate <class Bidirectionallterator>
bool operator > (const sub_match<Bidirectionallterator>& | hs,
typenane iterator_traits<Bidirectionallterator>::value_type const& rhs);
tenpl ate <class Bidirectionallterator>
bool operator >= (const sub_match<Bidirectionallterator>& |hs,
typenane iterator_traits<Bidirectionallterator>::value_type const& rhs);
tenpl ate <class Bidirectionallterator>
bool operator <= (const sub_match<Bidirectionallterator>& |hs,
typenane iterator_traits<Bidirectionallterator>::value_type const& rhs);
I
/1 addition operators:
I
tenplate <class Bidirectionallterator, class traits, class Allocator>
std::basic_string<typenane iterator_traits<Bidirectionallterator>::value_type, traits, Al ocator>
operator + (const std::basic_string<typenane iterator_traits<Bidirectionallterator>::val ue_type,
traits,
Al | ocat or >& s,
const sub_match<Bidirectionallterator>& m;
tenplate <class Bidirectionallterator, class traits, class Allocator>
std::basic_string<typenanme iterator_traits<Bidirectionallterator>::value_type, traits, Al ocator>
operator + (const sub_match<Bidirectionallterator>& m
const std::basic_string<typenane iterator_traits<Bidirectionallterator>::value_type,
traits,
Al l ocator>& s);
tenpl ate <class Bidirectionallterator>
std:: basic_string<typenane iterator_traits<Bidirectionallterator>::value_type>
operator + (typenane iterator_traits<Bidirectionallterator>::value_type const* s,
const sub_match<Bidirectionallterator>& m;
tenpl ate <class Bidirectionallterator>
std:: basic_string<typenane iterator_traits<Bidirectionallterator>::value_type>
operator + (const sub_match<Bidirectionallterator>& m
typenane iterator_traits<Bidirectionallterator>: :value_type const * s);
tenpl ate <class Bidirectionallterator>
std:: basic_string<typenane iterator_traits<Bidirectionallterator>::value_type>
operator + (typenane iterator_traits<Bidirectionallterator>::value_type const& s,
const sub_match<Bidirectionallterator>& m;
tenpl ate <class Bidirectionallterator>
std:: basic_string<typenane iterator_traits<Bidirectionallterator>::value_type>
operator + (const sub_match<Bidirectionallterator>& m
typenane iterator_traits<Bidirectionallterator>: :value_type const& s);
tenpl ate <class Bidirectionallterator>
std:: basic_string<typenane iterator_traits<Bidirectionallterator>::value_type>
operator + (const sub_match<Bidirectionallterator>& ni,
const sub_match<Bi directional lterator>& nR);

I
/1l streaminserter:
I
tenpl ate <class charT, class traits, class Bidirectionallterator>
basi c_ostreanccharT, traits>&
operator << (basic_ostreanccharT, traits>& os,
const sub_match<Bidirectionallterator>& m;

} I/ nanespace boost
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Description

Members
typedef typenane std::iterator_traits<iterator>::value_type val ue_type;
The type pointed to by the iterators.
typedef typenane std::iterator_traits<iterator>::difference_type difference_type;
A type that represents the difference between two iterators.
typedef Bidirectionallterator iterator;
The iterator type.
iterator first
An iterator denoting the position of the start of the match.
iterator second
An iterator denoting the position of the end of the match.
bool nat ched
A Boolean value denoting whether this sub-expression participated in the match.
static difference_type length();

Effects: returns the length of this matched sub-expression, or O if this sub-expression was not matched: mat ched ? dis-
tance(first, second) : 0).

oper ator basic_string<val ue_type>()const;

Effects. converts *this into a string: returns (matched ? basic_string<val ue type>(first, second) : ba-
sic_string<val ue_type>()).

basi c_string<val ue_type> str()const;

Effects: returns a string representation of *t hi s: (mat ched ? basic_string<val ue_type>(first, second) : ba-
sic_string<val ue_type>()).

i nt conpare(const sub_match& s)const;
Effects: performsalexica comparisonto s: returnsstr (). conpare(s.str()).
int conpare(const basic_string<val ue_type>& s)const;

Effects: compares*t hi s tothe string s: returnsst r () . conpar e(s) .
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i nt conpare(const val ue_type* s)const;

Effects. compares*t hi s to the null-terminated string s: returnsst r () . conpar e(s) .

t ypedef inplementation-private capture_sequence_type;

Defines an implementati on-specific type that satisfies the requirements of astandard library Sequence (21.1.1 including the optional
Table 68 operations), whose value_type is a sub_mat ch<Bi di rect i onal | t er at or >. This type happens to be st d: : vec-
t or <sub_mat ch<Bi di recti onal I t erat or > >, but you shouldn't actually rely on that.

const capture_sequence_t ype& captures()const;

Effects: returns a sequence containing all the captures obtained for this sub-expression.

Preconditions: the library must be built and used with BOOST_REGEX_MATCH_EXTRA defined, and you must pass the flag
mat ch_ext r a totheregex matching functions(r egex_mat ch,regex_search,regex_i t erat or orregex_t oken_i t er at or)
in order for this member #function to be defined and return useful information.

Rationale: Enabling this feature has several consequences:

» sub_match occupies more memory resulting in complex expressions running out of memory or stack space more quickly during
matching.

» The matching agorithms are less efficient at handling some features (independent sub-expressions for example), even when
match_extrais not used.

» The matching al gorithms are much less efficient (i.e. slower), when match_extrais used. Mostly thisis down to the extramemory
alocations that have to take place.

sub_match non-member operators

tenpl ate <cl ass Bidirectionallterator>
bool operator == (const sub_natch<Bidirectionallterator>& | hs,
const sub_match<Bi directionallterator>& rhs);

Effects. returns| hs. conpare(rhs) ==

tenpl ate <cl ass Bidirectionallterator>
bool operator != (const sub_natch<Bidirectionallterator>& | hs,
const sub_mat ch<Bi directional | terator>& rhs);

Effects. returns| hs. conpare(rhs) !'= 0.

tenpl ate <class Bidirectionallterator>
bool operator < (const sub_match<Bidirectionallterator>& | hs,
const sub_match<Bidirectionallterator>& rhs);

Effects: returns| hs. conpare(rhs) < 0.

tenpl ate <cl ass Bidirectionallterator>
bool operator <= (const sub_match<Bidirectionallterator>& |hs,
const sub_match<Bidirectionallterator>& rhs);

Effects: returns| hs. conpare(rhs) <= 0.
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tenpl ate <class Bidirectionallterator>
bool operator >= (const sub_match<Bidirectionallterator>& |hs,
const sub_match<Bidirectionallterator>& rhs);

Effects: returns| hs. conpare(rhs) >= 0.

tenpl ate <cl ass Bidirectionallterator>
bool operator > (const sub_match<Bidirectionallterator>& | hs,
const sub_match<Bidirectionallterator>& rhs);

Effects. returns| hs. conpare(rhs) > 0.

tenpl ate <class Bidirectionallterator, class traits, class Allocator>
bool operator == (const std::basic_string<iterator_traits<Bidirectionallterator>::value_type,
traits,
Al | ocat or >& | hs,
const sub_match<Bidirectionallterator>& rhs);

Effects: returnsl hs == rhs.str().

tenplate <class Bidirectionallterator, class traits, class Allocator>
bool operator != (const std::basic_string<iterator_traits<Bidirectionallterator>::value_type,
traits,
Al | ocator>& | hs,
const sub_match<Bidirectionallterator>& rhs);

Effects. returnsl hs !'= rhs.str().

tenpl ate <class Bidirectionallterator, class traits, class Allocator>
bool operator < (const std::basic_string<iterator_traits<Bidirectionallterator>::value_type,
traits,
Al l ocator >& | hs,
const sub_match<Bi directional lterator>& rhs);

Effects: returnsl hs < rhs.str().

tenplate <class Bidirectionallterator, class traits, class Allocator>
bool operator > (const std::basic_string<iterator_traits<Bidirectionallterator>::value_type,
traits,
Al l ocator>& | hs,
const sub_match<Bidirectional lterator>& rhs);

Effects. returnsl hs > rhs.str().

tenpl ate <class Bidirectionallterator, class traits, class Allocator>
bool operator >= (const std::basic_string<iterator_traits<Bidirectionallterator>::value_type,
traits,
Al l ocator>& | hs,
const sub_match<Bidirectionallterator>& rhs);

Effects: returnsl hs >= rhs.str ().
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tenplate <class Bidirectionallterator, class traits, class Allocator>
bool operator <= (const std::basic_string<iterator_traits<Bidirectionallterator>::value_type,
traits,
Al | ocat or >& | hs,
const sub_match<Bidirectionallterator>& rhs);

Effects: returnsl hs <= rhs.str().

tenpl ate <class Bidirectionallterator, class traits, class Allocator>

bool operator == (const sub_match<Bidirectionallterator>& |hs,
const std::basic_string<iterator_traits<Bidirectionallterator>::value_type,
traits,

Al | ocat or>& rhs);

Effects. returns! hs. str() == rhs.

tenpl ate <class Bidirectionallterator, class traits, class Allocator>

bool operator != (const sub_natch<Bidirectionallterator>& |hs,
const std::basic_string<iterator_traits<Bidirectionallterator>::value_type,
traits,

Al |l ocator >& rhs);

Effects: returnsl hs. str() != rhs.

tenplate <class Bidirectionallterator, class traits, class Allocator>
bool operator < (const sub_match<Bidirectionallterator>& | hs,
const std::basic_string<iterator_traits<Bidirectionallterator>::value_type,
traits,
Al l ocator>& rhs);

Effects. returnsl hs. str() < rhs.

tenmpl ate <class Bidirectionallterator, class traits, class Allocator>
bool operator > (const sub_match<Bidirectionallterator>& | hs,
const std::basic_string<iterator_traits<Bidirectionallterator>::value_type,
traits,
Al | ocator>& rhs);

Effects: returnsl hs. str() > rhs.

tenplate <class Bidirectionallterator, class traits, class Allocator>
bool operator >= (const sub_match<Bidirectionallterator>& |hs,
const std::basic_string<iterator_traits<Bidirectionallterator>::value_type,
traits,
Al l ocator>& rhs);

Effects: returns! hs. str() >= rhs.

tenmpl ate <class Bidirectionallterator, class traits, class Allocator>
bool operator <= (const sub_natch<Bidirectionallterator>& |hs,
const std::basic_string<iterator_traits<Bidirectionallterator>::value_type,
traits,
Al | ocat or>& rhs);

Effects: returns| hs. str() <= rhs.
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tenpl ate <class Bidirectionallterator>
bool operator == (typenane iterator_traits<Bidirectionallterator>::value_type const* |hs,
const sub_match<Bidirectionallterator>& rhs);

Effects: returnsl hs == rhs.str().

tenpl ate <cl ass Bidirectionallterator>
bool operator != (typenane iterator_traits<Bidirectionallterator>::value_type const* |hs,
const sub_match<Bidirectionallterator>& rhs);

Effects. returnsl hs !'= rhs.str().

tenpl ate <cl ass Bidirectionallterator>
bool operator < (typenane iterator_traits<Bidirectionallterator>::value_type const* |hs,
const sub_match<Bidirectional lterator>& rhs);

Effects: returnsl hs < rhs.str().

tenpl ate <cl ass Bidirectionallterator>
bool operator > (typenane iterator_traits<Bidirectionallterator>::value_type const* |hs,
const sub_match<Bidirectional lterator>& rhs);

Effects. returnsl hs > rhs.str().

tenpl ate <cl ass Bidirectionallterator>
bool operator >= (typenane iterator_traits<Bidirectionallterator>::value_type const* |hs,
const sub_mat ch<Bi directional | terator>& rhs);

Effects: returnsl hs >= rhs.str ().

tenpl ate <class Bidirectionallterator>
bool operator <= (typenane iterator_traits<Bidirectionallterator>::value_type const* |hs,
const sub_match<Bidirectionallterator>& rhs);

Effects: returnsl hs <= rhs.str().

tenpl ate <cl ass Bidirectionallterator>
bool operator == (const sub_match<Bidirectionallterator>& |hs,
typenanme iterator_traits<Bidirectionallterator>::value_type const* rhs);

Effects: returns| hs. str() == rhs.

tenpl ate <cl ass Bidirectionallterator>
bool operator != (const sub_natch<Bidirectionallterator>& |hs,
typenanme iterator_traits<Bidirectionallterator>::value_type const* rhs);

Effects: returnsl hs.str() != rhs.

tenpl ate <cl ass Bidirectionallterator>
bool operator < (const sub_match<Bidirectionallterator>& | hs,
typenane iterator_traits<Bidirectionallterator>::value_type const* rhs);

Effects. returnsl hs. str() < rhs.
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tenpl ate <class Bidirectionallterator>
bool operator > (const sub_match<Bidirectionallterator>& | hs,
typenane iterator_traits<Bidirectionallterator>::value_type const* rhs);

Effects: returnsl hs. str() > rhs.

tenpl ate <cl ass Bidirectionallterator>
bool operator >= (const sub_match<Bidirectionallterator>& |hs,
typename iterator_traits<Bidirectionallterator>::value_type const* rhs);

Effects: returns! hs. str() >= rhs.

tenpl ate <cl ass Bidirectionallterator>
bool operator <= (const sub_natch<Bidirectionallterator>& |hs,
typenanme iterator_traits<Bidirectionallterator>::value_type const* rhs);

Effects: returns! hs. str() <= rhs.

tenpl ate <cl ass Bidirectionallterator>
bool operator == (typenane iterator_traits<Bidirectionallterator>::value_type const& |hs,
const sub_match<Bidirectionallterator>& rhs);

Effects. returnsl hs == rhs.str().

tenpl ate <cl ass Bidirectionallterator>
bool operator != (typenane iterator_traits<Bidirectionallterator>::value_type consté& |hs,
const sub_mat ch<Bi directional | terator>& rhs);

Effects: returnsi hs !'= rhs.str().

tenpl ate <class Bidirectionallterator>
bool operator < (typenane iterator_traits<Bidirectionallterator>::value_type const& |hs,
const sub_match<Bidirectionallterator>& rhs);

Effects: returnsl hs < rhs.str().

tenpl ate <cl ass Bidirectionallterator>
bool operator > (typenane iterator_traits<Bidirectionallterator>::value_type const& |hs,
const sub_match<Bidirectionallterator>& rhs);

Effects: returnsl hs > rhs.str().

tenpl ate <cl ass Bidirectionallterator>
bool operator >= (typenane iterator_traits<Bidirectionallterator>::value_type consté& |hs,
const sub_match<Bidirectional lterator>& rhs);

Effects: returnsl hs >= rhs.str().

tenpl ate <cl ass Bidirectionallterator>
bool operator <= (typenane iterator_traits<Bidirectionallterator>::value_type consté& |hs,
const sub_match<Bidirectionallterator>& rhs);

Effects. returnsl hs <= rhs.str().
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tenpl ate <class Bidirectionallterator>
bool operator == (const sub_match<Bidirectionallterator>& |hs,
typenane iterator_traits<Bidirectionallterator>::value_type const& rhs);

Effects: returns! hs. str() == rhs.

tenpl ate <cl ass Bidirectionallterator>
bool operator != (const sub_match<Bidirectionallterator>& |hs,
typename iterator_traits<Bidirectionallterator>::value_type const& rhs);

Effects. returnsl hs. str() != rhs.

tenpl ate <cl ass Bidirectionallterator>
bool operator < (const sub_match<Bidirectionallterator>& | hs,
typenane iterator_traits<Bidirectionallterator>::value_type const& rhs);

Effects: returnsl hs. str() < rhs.

tenpl ate <cl ass Bidirectionallterator>
bool operator > (const sub_match<Bidirectionallterator>& | hs,
typenane iterator_traits<Bidirectionallterator>::value_type const& rhs);

Effects. returnsl hs. str() > rhs.

tenpl ate <cl ass Bidirectionallterator>
bool operator >= (const sub_natch<Bidirectionallterator>& |hs,
typenanme iterator_traits<Bidirectionallterator>::value_type const& rhs);

Effects: returns! hs. str() >= rhs.

tenpl ate <class Bidirectionallterator>
bool operator <= (const sub_match<Bidirectionallterator>& |hs,
typenane iterator_traits<Bidirectionallterator>::value_type const& rhs);

Effects: returns| hs. str() <= rhs.

The addition operatorsfor sub_mat ch alow youto add asub_mat ch to any typetowhichyou canadd ast d: : st ri ng and obtain
anew string as the result.

tenplate <class Bidirectionallterator, class traits, class Allocator>
std::basic_string<typenane iterator_traits<Bidirectionallterator>::value_type, traits, Allocator>
operator + (const std::basic_string<typenane iterator_traits<Bidirectionallterator>::val ue_type,
traits,
Al | ocat or >& s,
const sub_match<Bidirectionallterator>& m;

Effects. returnss + mstr().

tenmpl ate <class Bidirectionallterator, class traits, class Allocator>
std::basic_string<typenanme iterator_traits<Bidirectionallterator>::value_type, traits, Allocator>
operator + (const sub_match<Bidirectionallterator>& m
const std::basic_string<typenane iterator_traits<Bidirectionallterator>::value_type,
traits,
Al |l ocator>& s);

Effects. returnsm str () + s.
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tenpl ate <class Bidirectionallterator>
std:: basic_string<typenane iterator_traits<Bidirectionallterator>::value_type>
operator + (typenane iterator_traits<Bidirectionallterator>::value_type const* s,
const sub_match<Bidirectionallterator>& m;

Effects: returnss + mstr().

tenpl ate <cl ass Bidirectionallterator>
std:: basic_string<typenanme iterator_traits<Bidirectionallterator>::value_type>
operator + (const sub_match<Bidirectionallterator>& m
typenanme iterator_traits<Bidirectionallterator>::value_type const * s)

Effects. returnsm str () + s.

tenpl ate <cl ass Bidirectionallterator>
std:: basic_string<typenane iterator_traits<Bidirectionallterator>::value_type>
operator + (typenane iterator_traits<Bidirectionallterator>::value_type const& s,
const sub_match<Bidirectionallterator>& m;

Effects: returnss + mstr().

tenpl ate <cl ass Bidirectionallterator>
std::basic_string<typenane iterator_traits<Bidirectionallterator>::value_type>
operator + (const sub_match<Bidirectionallterator>& m
typenane iterator_traits<Bidirectionallterator>::value_type const& s);

Effects. returnsm str () + s.

tenpl ate <cl ass Bidirectionallterator>
std::basic_string<typenane iterator_traits<Bidirectionallterator>::value_type>
operator + (const sub_match<Bidirectionallterator>& ni,
const sub_match<Bi directional lterator>& nR);

Effects: returnsmi. str() + nR.str().

Stream inserter

tenpl ate <class charT, class traits, class Bidirectionallterator>
basi c_ostream<charT, traits>&
operator << (basic_ostream<charT, traits>& o0s
const sub_match<Bidirectionallterator>& m;

Effects. returns(os << mstr()).
regex_match
#i ncl ude <boost/regex. hpp>

The algorithm r egex_nat ch determines whether a given regular expression matches all of a given character sequence denoted by
apair of bidirectional-iterators, the algorithm is defined as follows, the main use of this function is data input validation.
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2 Im portant
Note that the result istrue only if the expression matches the whole of theinput sequence. If you want to search for
an expression somewhere within the sequence then user egex_sear ch. If you want to match a prefix of the char-
acter string then user egex_sear ch with the flag match_continuous set.

tenpl ate <class Bidirectionallterator, class Allocator, class charT, class traits>
bool regex_match(Bidirectionallterator first, Bidirectionallterator |ast,

mat ch_results<Bidirectionallterator, Allocator>& m

const basic_regex <charT, traits>& e,

match_flag_type flags = match_default);

tenpl ate <class Bidirectionallterator, class charT, class traits>

bool regex_match(Bidirectionallterator first, Bidirectionallterator I|ast,
const basic_regex <charT, traits>& e,
match_flag_type flags = match_default);

tenpl ate <class charT, class Allocator, class traits>

bool regex_match(const charT* str, match_results<const charT*, Allocator>& m
const basic_regex <charT, traits>& e,
match_flag_type flags = match_default);

tenpl ate <class ST, class SA class Allocator, class charT, class traits>
bool regex_match(const basic_string<charT, ST, SA>& s,
mat ch_resul t s<t ypenane basi c_string<charT, ST, SA>::const_iterator, Alocator>& m
const basic_regex <charT, traits>& e,
match_flag_type flags = match_default);

tenpl ate <class charT, class traits>

bool regex_match(const charT* str,
const basic_regex <charT, traits>& e,
match_flag_type flags = match_default);

tenpl ate <class ST, class SA class charT, class traits>

bool regex_match(const basic_string<charT, ST, SA>& s,
const basic_regex <charT, traits>& e,
match_flag_type flags = match_default);

Description

tenpl ate <class Bidirectionallterator, class Allocator, class charT, class traits>
bool regex_match(Bidirectionallterator first, Bidirectionallterator |ast,

mat ch_results<Bidirectionallterator, Allocator>& m

const basic_regex <charT, traits>& e,

match_flag_type flags = match_default);

Requires: Type Bidirectionallterator meets the requirements of a Bidirectional Iterator (24.1.4).

Effects: Determines whether there is an exact match between the regular expression e, and all of the character sequence [first, last),
parameter flags (see mat ch_f | ag_t ype) isused to control how the expression is matched against the character sequence. Returns
trueif such a match exists, false otherwise.

Throws: st d: : runti me_er ror if thecomplexity of matching the expression against an N character string beginsto exceed O(NZ),
or if the program runs out of stack space while matching the expression (if Boost.Regex is configured in recursive mode), or if the
matcher exhausts its permitted memory allocation (if Boost.Regex is configured in non-recursive mode).

Postconditions: If the function returns false, then the effect on parameter mis undefined, otherwise the effects on parameter mare
givenin thetable:
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Element Value

m si ze() 1 + e.mark_count ()
m enpt y() fal se

m prefix().first first

m prefix().!|ast first

m prefix(). matched fal se

m suffix().first | ast

m suffix().!last | ast

m suffix(). matched fal se

n 0].first first

ni 0] . second | ast

n{ 0] . mat ched trueif afull match wasfound, and falseif it was a partial match

(found as aresult of the match_partia flag being set).

nn].first For al integersn < m si ze(), the start of the sequence that
matched sub-expression n. Alternatively, if sub-expression n
did not participate in the match, then | ast .

n{ n] . second For al integersn < m si ze(), the end of the sequence that
matched sub-expression n. Alternatively, if sub-expression n
did not participate in the match, then | ast .

n{ n] . mat ched For all integersn < m si ze(), trueif sub-expression n parti-
cipated in the match, false otherwise.

tenpl ate <class Bidirectionallterator, class charT, class traits>

bool regex_match(Bidirectionallterator first, Bidirectionallterator |ast,
const basic_regex <charT, traits>& e,
mat ch_fl ag_type flags = match_default);

Effects. Behaves "asif" by constructing an instance of mat ch_r esul t s<Bi di recti onal I t er at or> what , and then returning
theresult of regex_match(first, last, what, e, flags).

tenpl ate <class charT, class Allocator, class traits>

bool regex_match(const charT* str, match_results<const charT*, Allocator>& m
const basic_regex <charT, traits>& e,
match_flag_type flags = match_default);

Effects. Returnsthe result of r egex_mat ch(str, str + char_traits<charT>::length(str), m e, flags).
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tenpl ate <class ST, class SA class Allocator,
class charT, class traits>
bool regex_match(const basic_string<charT, ST, SA>& s,
mat ch_resul t s<typenane basi c_string<charT, ST, SA>::const_iterator, Allocator>& m
const basic_regex <charT, traits>& e,
match_flag_type flags = match_default);

Effects: Returnsthe result of r egex_mat ch(s. begin(), s.end(), m e, flags).

tenpl ate <class charT, class traits>

bool regex_match(const charT* str,
const basic_regex <charT, traits>& e,
match_flag_type flags = match_default);

Effects: Returnstheresult of regex_mat ch(str, str + char_traits<charT>::length(str), e, flags).

tenpl ate <class ST, class SA, class charT, class traits>
bool regex_match(const basic_string<charT, ST, SA>& s,
const basic_regex <charT, traits>& e,
mat ch_fl ag_type flags = match_default);

Effects. Returnsthe result of r egex_mat ch(s. begin(), s.end(), e, flags).
Examples

The following example processes an ftp response:

#include <stdlib. h>

#i ncl ude <boost/regex. hpp>
#i ncl ude <string>

#i ncl ude <i ostreanr

usi ng namespace boost ;

regex expression("([0-9]1+)(\\-] [$)(.*)");

/'l process_ftp:

/1 on success returns the ftp response code, and fills

/1 meg with the ftp response nessage.
int process_ftp(const char* response, std::string* msg)

{
cmat ch what ;
i f(regex_match(response, what, expression))
{
/1 what[ 0] contains the whole string
/1 what[1l] contains the response code
/1 what[2] contains the separator character
/1 what[3] contains the text nessage.
i f(nsQ)
nmsg- >assi gn(what [ 3] . first, what[3].second);
return std::atoi (what[1].first);
}
/] failure did not match
i f(nmsg)
nsg- >erase();
return -1;
}
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regex_search

#i ncl ude <boost/regex. hpp>

The algorithm r egex_sear ch will search arange denoted by a pair of bidirectional-iterators for a given regular expression. The
algorithm uses various heuristics to reduce the search time by only checking for a match if a match could conceivably start at that
position. The algorithm is defined as follows:

tenpl ate <cl ass Bidirectionallterator,
class Allocator, class charT, class traits>
bool regex_search(Bidirectionallterator first, Bidirectionallterator |ast,
mat ch_results<Bidirectionallterator, Allocator>& m
const basic_regex<charT, traits>& e,
match_fl ag_type flags = match_default);

tenpl ate <class ST, class SA
class Allocator, class charT, class traits>
bool regex_search(const basic_string<charT, ST, SA>& s,
mat ch_resul t s<
typenane basic_string<charT, ST, SA>::const_iterator,
Al'l ocator>& m
const basic_regex<charT, traits>& e,
match_fl ag_type flags = match_default);

tenpl at e<cl ass charT, class Allocator, class traits>

bool regex_search(const charT* str,
mat ch_resul t s<const charT*, Allocator>& m
const basic_regex<charT, traits>& e,
match_fl ag_type flags = match_default);

tenpl ate <class Bidirectionallterator, class charT, class traits>

bool regex_search(Bidirectionallterator first, Bidirectionallterator |ast,
const basic_regex<charT, traits>& e,
match_fl ag_type flags = match_default);

tenpl ate <class charT, class traits>

bool regex_search(const charT* str,
const basic_regex<charT, traits>& e,
match_fl ag_type flags = match_default);

tenpl at e<cl ass ST, class SA, class charT, class traits>

bool regex_search(const basic_string<charT, ST, SA>& s,
const basic_regex<charT, traits>& e,
match_fl ag_type flags = match_default);

Description

tenpl ate <class Bidirectionallterator, class Allocator, class charT, class traits>
bool regex_search(Bidirectionallterator first, Bidirectionallterator |ast,

mat ch_results<Bidirectional lterator, Allocator>& m

const basic_regex<charT, traits>& e,

mat ch_fl ag_type flags = match_defaul t);

Requires: Type Bidirectionallterator meets the requirements of a Bidirectiona Iterator (24.1.4).

Effects: Determines whether there is some sub-sequence within [first,last) that matches the regular expression e, parameter flagsis
used to control how the expression is matched against the character sequence. Returnstrueif such a sequence exists, fal se otherwise.
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Throws: st d: : runti me_error if thecomplexity of matching the expression against an N character string beginsto exceed O(NZ),
or if the program runs out of stack space while matching the expression (if Boost.Regex is configured in recursive mode), or if the
matcher exhausts its permitted memory allocation (if Boost.Regex is configured in non-recursive mode).

Postconditions: If the function returns false, then the effect on parameter mis undefined, otherwise the effects on parameter m are

given in the table:

Element

m si ze()

m enpty()

m prefix().first

m prefix().last

m prefix(). matched
m suf fix().first

m suf fix().last

m suf fi x(). matched

n0].first

n{ 0] . second

ni 0] . mat ched

nin].first

n{ n] . second

n{ n] . mat ched

tenmpl ate <cl ass charT,
bool regex_search(const charT* str,
basi c_regex<charT,
mat ch_fl ag_type fl ags

Effects. Returnsthe result of r egex_search(str,

class All ocator,

Value

1 + e.mark_count ()
fal se

first

n 0] .first

moprefix().first '= mprefix().second

n{ 0] . second

| ast

msuffix().first '= msuffix().second

The start of the sequence of characters that matched the regular
expression

The end of the sequence of characters that matched the regular
expression

trueif afull match wasfound, and falseif it wasa partial match
(found as aresult of the match_partial flag being set).

For al integersn < m si ze(), the start of the sequence that
matched sub-expression n. Alternatively, if sub-expression n
did not participate in the match, then last.

For al integersn < m si ze(), the end of the sequence that
matched sub-expression n. Alternatively, if sub-expression n
did not participate in the match, then | ast .

For all integersn < m si ze(), trueif sub-expression n parti-
cipated in the match, false otherwise.

class traits>

mat ch_resul t s<const charT*, Allocator>& m
traits>& e,

mat ch_defaul t) ;

str + char_traits<charT>::length(str), m e, flags).
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tenpl ate <class ST, class SA class Allocator, class charT,
class traits>
bool regex_search(const basic_string<charT, ST, SA>& s,
mat ch_resul t s<typenane basi c_string<charT, ST, SA>: :const_iterator, AllocatO
or>& m
const basic_regex<charT, traits>& e,
match_flag_type flags = match_default);

Effects: Returnsthe result of r egex_search(s. begin(), s.end(), m e, flags).

tenpl ate <class iterator, class charT, class traits>

bool regex_search(iterator first, iterator |ast,
const basic_regex<charT, traits>& e,
mat ch_fl ag_type flags = match_default);

Effects: Behaves "asif" by constructing an instance of mat ch_r esul t s<Bi di recti onal | t er at or > what , and then returning
theresult of regex_search(first, last, what, e, flags).

tenpl ate <class charT, class traits>

bool regex_search(const charT* str
const basic_regex<charT, traits>& e,
match_fl ag_type flags = match_defaul t);

Effects. Returnsthe result of r egex_search(str, str + char_traits<charT>::length(str), e, flags).

tenpl ate <class ST, class SA, class charT, class traits>

bool regex_search(const basic_string<charT, ST, SA>& s,
const basic_regex<charT, traits>& e,
match_flag_type flags = match_defaul t);

Effects: Returnsthe result of r egex_search(s. begin(), s.end(), e, flags).

Examples

The following example, takes the contents of afile in the form of astring, and searches for all the C++ class declarationsin thefile.
The code will work regardless of the way that st d: : st ri ng isimplemented, for example it could easily be modified to work with
the SGI rope class, which uses a non-contiguous storage strategy.
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#i ncl ude <string>
#i ncl ude <map>
#i ncl ude <boost/regex. hpp>

/'l purpose

/'l takes the contents of a file in the formof a string

/1 and searches for all the C++ class definitions, storing

/1l their locations in a map of strings/int's

typedef std::map<std::string, int, std::less<std::string> > nmap_type;

boost: :regex expression(
"Ntenplate[[:space:]]*<[";:{]+>[[:space:]]*)?"
"(class|struct)[[:space:]]*"
NN WANS([[:blank: TT*\\([~)]*\\))?"
"[[:space:1]*)*(\\<\\w\\>)[[:space:]]*"
(<[ T +>[[rspacer [1*) 20NN [ WO T*\W) ")

voi d | ndexC asses(map_type& m const std::string& file)

{
std::string::const_iterator start, end;
start = file.begin()
end = file.end();
boost:: match_resul ts<std::string::const_iterator> what;
boost:: match_flag_type flags = boost::match_defaul t;
whi |l e(regex_search(start, end, what, expression, flags))
{
/1 what[ 0] contains the whole string
/1 what[5] contains the class nane.
/1 what[6] contains the tenplate specialisation if any.
/1 add class nane and position to nap
nistd::string(what[5].first, what[5].second)
+ std::string(what[6].first, what[6].second)]
= what[5].first - file.begin();
/'l update search position:
start = what[0].second;
/1 update flags:
flags | = boost:: match_prev_avail;
flags | = boost:: mat ch_not _bob;
}
}

regex_replace
#i ncl ude <boost/regex. hpp>

The algorithm r egex_r epl ace searches through a string finding all the matches to the regular expression: for each match it then
calsmat ch_resul t s<>: : f or mat toformat the string and sends the result to the output iterator. Sections of text that do not match
are copied to the output unchanged only if the flags parameter does not have the flag f or mat _no_copy set. If the flag
format _first_only issetthen only thefirst occurrence is replaced rather than all occurrences.
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tenpl ate <class Qutputlterator, class Bidirectionallterator, class traits, class Fornmatter>
Qutputlterator regex_replace(Qutputlterator out,

Bidirectional Iterator first,

Bi directional lterator |ast,

const basic_regex<charT, traits>& e,

Formatter fnt,

match_flag_type flags = match_default);

tenplate <class traits, class Formatter>

basi c_string<charT> regex_repl ace(const basic_string<charT>& s,
const basic_regex<charT, traits>& e,
Formatter fnt,
match_flag_type flags = match_default);

Description

tenpl ate <class Qutputlterator, class Bidirectionallterator, class traits, class Formatter>
Qutputlterator regex_replace(Cutputlterator out,

Bidirectional Iterator first,

Bidirectional lterator |ast,

const basic_regex<charT, traits>& e,

Formatter fnt,

match_flag_type flags = match_default);

Enumerates all the occurrences of expression ein the sequence [first, last), replacing each occurrence with the string that results by
merging the match found with the format string fmt, and copies the resulting string to out. In the case that fnt is a unary, binary or
ternary function object, then the character sequence generated by that object is copied unchanged to the output when performing a
substitution.

If theflag f or mat _no_copy is set in flags then unmatched sections of text are not copied to output.
If theflag f or mat _fi rst_only issetinflagsthen only the first occurrence of eis replaced.

The manner in which the format string fmt is interpreted, along with the rules used for finding matches, are determined by the flags
setin flags: seemat ch_fl ag_t ype.

Requires The type For mat t er must be either a pointer to a null-terminated string of type char _type[], or be a container of
char _t ype's(for examplest d: : basi c_st ri ng<char _t ype>) or beaunary, binary or ternary functor that computesthe replacement
string from afunction cal: either f nt (what ) which must return a container of char _t ype'sto be used as the replacement text, or
either f nt (what, out) orfnt(what, out, flags),bothof whichwritethe replacement text to * out , and then return the new
Outputlterator position. In each casewhat isthemat ch_r esul t s object that represents the match found. Note that if the formatter
is a functor, then it is passed by value: users that want to pass function objects with internal state might want to use Boost.Ref to
wrap the object so that it's passed by reference.

Effects: Constructsanr egex_i t er at or object:

regex_iterator<Bidirectionallterator, charT, traits, Allocator>
i(first, last, e, flags),

and usesi to enumerate through al of the matches mof type mat ch_resul t s <Bi di rect i onal I t er at or > that occur within the
sequence [first, last).

If no such matches are found and
I'(flags & format_no_copy)

then calls
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std::copy(first, last, out).
Otherwise, for each match found, if
I'(flags & format_no_copy)
cals
std::copy(mprefix().first, mprefix().last, out),
and then calls
m format (out, fnt, flags).
Finally if
I'(flags & format_no_copy)
cals
std::copy(last_msuffix().first, last_msuffix().last, out)

where last_misacopy of the last match found.
Ifflags & format _first_only isnon-zerothen only the first match found is replaced.

Throws: st d: : runt i me_er r or if thecomplexity of matching the expression against an N character string beginsto exceed O(N2),
or if the program runs out of stack space while matching the expression (if Boost.Regex is configured in recursive mode), or if the
matcher exhausts its permitted memory allocation (if Boost.Regex is configured in non-recursive mode).

Returns: out.

tenpl ate <class traits, class Formatter>

basi c_string<charT> regex_repl ace(const basic_string<charT>& s,
const basic_regex<charT, traits>& e,
Formatter fnt,
mat ch_fl ag_type flags = match_default);

Requires The type For mat t er must be either a pointer to a null-terminated string of type char _t ype[], or be a container of
char _t ype's(for examplest d: : basi c_st ri ng<char _t ype>) or beaunary, binary or ternary functor that computesthe replacement
string from afunction cal: either f nt (what ) which must return a container of char _t ype'sto be used as the replacement text, or
either f nt (what, out) orfnt(what, out, flags), bothof whichwritethereplacement text to * out , and then return the new
Outputlterator position. In each casewhat isthemat ch_r esul t s object that represents the match found.

Effects: Constructsan object basi ¢_st ri ng<char T> resul t,calsregex_repl ace(back_i nserter(result), s.begin(),
s.end(), e, fnt, flags),andthenreturnsresult.

Examples

The following exampl e takes C/C++ source code as input, and outputs syntax highlighted HTML code.
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#i ncl ude <fstreanmr

#i ncl ude <sstreanmr

#i ncl ude <string>

#i nclude <iterator>

#i ncl ude <boost/regex. hpp>
#i ncl ude <fstreamr

#i ncl ude <i ostreanr

/'l purpose
/1 takes the contents of a file and transformto
/'l syntax highlighted code in htm fornat

boost::regex el, e2;

extern
extern
extern
extern
extern
extern

const char* expression_text;
const char* format_string
const char* pre_expression
const char* pre_fornat;
const char* header_text;
const char* footer_text;

void load _file(std::string& s, std::istreamx is)

{

}

i nt

{

s.erase();
s.reserve(is.rdbuf()->in_avail())
char c;
while(is.get(c))
{
if(s.capacity() == s.size())
s.reserve(s.capacity() * 3)
s.append(1, c);
}

mai n(int argc, const char** argv)

try{
el. assi gn(expression_text);

e2. assi gn(pre_expression);
for(int i = 1; i < argc; ++i)

{

}
}

std::cout << "Processing file " << argv[i] << std::endl
std::ifstreamfs(argv[il]);

std::string in;

load _file(in, fs);

std::string out_nanme(std::string(argv[i]) + std::string(".htnl));
std::of stream os(out _nane.c_str())

0s << header_text;

/1 strip '<" and '>' first by outputting to a

/1 tenporary string stream
std::ostringstreamt(std::ios::out | std::ios::binary)
std::ostream.iterator<char, char> oi(t)

boost: :regex_replace(oi, in.begin(), in.end()

e2, pre_format, boost::match_default | boost::format_all)

/1 then output to final output stream

/1 addi ng syntax highlighting:

std::string s(t.str());

std::ostream.iterator<char, char> out(o0s)

boost: :regex_replace(out, s.begin(), s.end()

el, format_string, boost::match_default | boost::format_all)
os << footer_text;

catch(...)

render
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{ return -1; }

return O;
}
extern const char* pre_expression = "(<)|[(>)|(&|\\r";
extern const char* pre_format = "(?1&t;)(?2&gt;)(?38np;)";

const char* expression_text =
/'l preprocessor directives: index 1
(M blank: 1T #(2: [MNANNNAN] NN\ [\ n[ s punct:][:word:]]*[\\n[:punct:][:word:]])*)|"
/1 comment: index 2
LTI > INNF 2NN ) |
/] literals: index 3
N[ AT 2(2 (2 0x[[ixdigit: T H) (2 (2 [[:digit:]]*\\.)?[[:digit:]]+"
"(?2:[eEl [+ 1?[[:digit:]]+)?))u?(?:(?:int(?:8]16]32]64))|L)?)\\>|"
/1 string literals: index 4
NG RN RN AR N A G E R AR A AR AR AR N
/'l keywords: index 5

"\\<(__asn{__cdecl | __decl spec| __export|__farl6|__fastcall|__fortran|__inport"
"| _pascal|__rtti|__stdcall|_asn| _cdecl|__except|_export]|_farl6| _fastcall"
"| __finally| _fortran|_inport]|_pascal|_stdcall|__thread|__try|asniauto|bool"

"| break| case| cat ch| cdecl | char| cl ass| const | const _cast| conti nue| def aul t | del et e"

"| do| doubl e| dynami c_cast | el se| enun explicit|extern|false|float|for|friend|goto"
"l'iflinline|lint|long|nutabl e] namespace| new oper at or| pascal | pri vat e| prot ect ed"

"| public|register|reinterpret_cast|return|short|signed|sizeof|static|static_cast"
"|struct|swi tch|ltenplate|this|throw true|try|typedef|typeid|typenane|uni on|unsi gned"
"|using|virtual | void|vol atile|whar_t|while)\\>"

const char* format_string = "(?1<font col or=\"#008040\">$&</font>)"
"(?2<l ><font col or=\"#000080\">$&</font></1>)"
"(?3<font col or=\"#0000A0\">$&</font>)"
"(?4<font col or =\"#0000FF\ ">$&</font >)"
" (?5<B>%$&</ B>) "

const char* header_text =
" <HTML>\ n<HEAD>\ n"
"<TI TLE>Aut o- generated htnl formatted source</TI TLE>\ n"
"<META HTTP- EQUI V=\"Cont ent - Type\" CONTENT=\"text/htm ; charset=w ndows-1252\" >\ n"
" </ HEAD>\ n"
"<BODY LI NK=\"#0000ff\" VLINK=\"#800080\" BGCOLOR=\"#ffffff\">\n"
"<P> </ P>\ n<PRE>"

const char* footer_text = "</PRE>\n</BODY>\n\n";

regex_iterator

The iterator typer egex_i t er at or will enumerate al of the regular expression matches found in some sequence: dereferencing a
regex_iterator yieldsareferencetoanat ch_resul t s object.
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tenpl ate <class Bidirectionallterator,
class charT = iterator_traits<Bidirectionallterator>::value_type,
class traits = regex_traits<charT> >
class regex_iterator
{
public:
t ypedef basi c_regex<charT, traits> regex_type;
t ypedef mat ch_resul t s<Bi directional Iterator> val ue_t ype;
typedef typenane iterator_traits<Bidirectionallterator>::difference_type difference_type;
t ypedef const val ue_t ype* poi nter;
t ypedef const val ue_type& ref erence;
t ypedef std::forward_iterator_tag iterator_category;

regex_iterator();

regex_iterator(Bidirectionallterator a, Bidirectionallterator b,
const regex_type& re,
match_flag_type m= match_default);

regex_iterator(const regex_iterator&);

regex_iterator& operator=(const regex_iterator&);

bool operator==(const regex_iterator&) const;

bool operator!=(const regex_iterator&) const;

const val ue_type& operator*()const;

const val ue_type* operator->()const;

regex_iterator& operator++();

regex_iterator operator++(int);

I

typedef regex_iterator<const char*> cregex_iterator;
typedef regex_iterator<std::string::const_iterator> sregex_iterator;

#i fndef BOOST_NO WREGEX

typedef regex_iterator<const wchar_t*> wWcregex_iterator;
typedef regex_iterator<std::wstring::const_iterator> wsregex_iterator;
#endi f

tenpl ate <class charT, class traits> regex_iterator<const charT*, charT, traits>
make_regex_iterator(const charT* p, const basic_regex<charT, traits>& e,
regex_constants::match_flag_type m = regex_constants:: match_default);

tenpl ate <class charT, class traits, class ST, class SA>
regex_iterator<typenane std::basic_string<charT, ST, SA>::const_iterator, charT, traits>
nmake_regex_iterator(const std::basic_string<charT, ST, SA>& p,
const basic_regex<charT, traits>& e,
regex_constants::match_flag_type m = regex_constants::natch_default);

Description

A regex_iterator isconstructed from apair of iterators, and enumerates all occurrences of aregular expression within that iter-
ator range.

regex_iterator();
Effects: constructs an end of sequencer egex_i t er at or .

regex_iterator(Bidirectionallterator a, Bidirectionallterator b,
const regex_type& re,
match_flag_type m= match_default);
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Effects: constructs ar egex_i t er at or that will enumerate all occurrences of the expression re, within the sequence [a,b), and
found using mat ch_f | ag_t ype m. The object re must exist for the lifetime of ther egex_i t er at or.

Throws: st d: : runti me_error if thecomplexity of matching the expression against an N character string beginsto exceed O(Nz),
or if the program runs out of stack space while matching the expression (if Boost.Regex is configured in recursive mode), or if the
matcher exhausts its permitted memory allocation (if Boost.Regex is configured in non-recursive mode).

regex_iterator(const regex_iteratoré& that);

Effects. constructs acopy of t hat .

Postconditions; *t hi s == that.

regex_iterator& operator=(const regex_iteratorg&);

Effects: sets*t hi s equal tothoseint hat .

Postconditions: *this == that.

bool operator==(const regex_iterator& that)const;
Effects: returnstrueif *thisis equal to that.

bool operator!=(const regex_iterator&) const;
Effects: returns! (*this == that).

const val ue_type& operator*()const;

Effects: dereferencing ar egex_i t er at or object it yields aconst referenceto anmat ch_resul t s object, whose members are set
asfollows:
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Element
(*it).size()

(*it).enpty()

(*it).prefix().

(*it).prefix().

(*it).prefix().

(*it).suffix().
(*it).suffix().

(*it).suffix().

(*it)[O].first

(*it)[0].second

first

| ast

mat ched

first

| ast

mat ched

(*it)[0]. mat ched

(*it)[n].first

(*it)[n].second

(*it)[n].matched

(*it).position(n)

const val ue_type* operator->()const;

Effects. returns&(*t hi s) .

regex_iterator& operator++();

Value
1 + re.mark_count ()
fal se

The end of the last match found, or the start of the underlying
sequence if thisisthe first match enumerated

The same as the start of the match found: (*it)[0].first

True if the prefix did not match an empty string: (*it). pre-
fix().first !'= (*it).prefix().second

The same as the end of the match found: (*it)[ 0] . second
The end of the underlying sequence.

True if the suffix did not match an empty string: (*it) . suf -
fix().first !'= (*it).suffix().second

The start of the sequence of characters that matched the regular
expression

The end of the sequence of characters that matched the regular
expression

trueif afull match wasfound, and falseif it was a partial match
(found as aresult of the match_partial flag being set).

For all integersn < (*it). size(), the start of the sequence
that matched sub-expression n. Alternatively, if sub-expression
n did not participate in the match, then last.

For al integersn < (*it).size(), theend of the sequence
that matched sub-expression n. Alternatively, if sub-expression
n did not participate in the match, then last.

For dl integersn < (*it). size(), trueif sub-expression n
participated in the match, false otherwise.

For all integersn < (*it).size(), then the distance from
the start of the underlying sequenceto the start of sub-expression
match n.

Effects: moves the iterator to the next match in the underlying sequence, or the end of sequenceiterator if noneif found. When the
last match found matched a zero length string, then ther egex_i t er at or will find the next match asfollows: if there exists anon-
zero length match that starts at the same location as the last one, then returns it, otherwise starts looking for the next (possibly zero

length) match from one position to the right of the last match.
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Throws: st d: : runti me_error if thecomplexity of matching the expression against an N character string beginsto exceed O(NZ),
or if the program runs out of stack space while matching the expression (if Boost.Regex is configured in recursive mode), or if the
matcher exhausts its permitted memory allocation (if Boost.Regex is configured in non-recursive mode).

Returns: *this.
regex_iterator operator++(int)

Effects. constructs a copy result of *t hi s, then calls++(*t hi s) .

Returns: result.

tenpl ate <class charT, class traits>
regex_iterator<const charT*, charT, traits>
make_regex_iterator(const charT* p, const basic_regex<charT, traits>& e,
regex_constants::match_flag_type m= regex_constants:: match_default);

tenpl ate <class charT, class traits, class ST, class SA>
regex_iterator<typenane std::basic_string<charT, ST, SA> :const_iterator, charT, traits>
make_regex_iterator(const std::basic_string<charT, ST, SA>& p,

const basic_regex<charT, traits>& e,
regex_constants::match_flag_type m= regex_constants:: match_default);

Effects: returns an iterator that enumerates all occurrences of expression eintext pusing mat ch_f | ag_t ype m.
Examples

The following exampl e takes a C++ source file and builds up an index of class names, and the location of that classin thefile.
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#i ncl ude <string>

#i ncl ude <map>

#i ncl ude <fstreans

#i ncl ude <i ostreanr

#i ncl ude <boost/regex. hpp>

usi ng nanmespace std

/'l purpose

/'l takes the contents of a file in the formof a string

/1 and searches for all the C++ class definitions, storing
/1l their locations in a map of strings/int's

typedef std::map<std::string, std::string::difference_type, std::less<std::string> > map_type;

const char* re =
/| possibly | eading whitespace
"A[]:space:]]*"
/'l possible tenplate declaration:
"(tenmplate[[:space:]]1*<[";:{]+>[[:space:]]*)?"
/] class or struct:
"(class|struct)[[:space:]]*"

/1 1eading decl spec nacros etc:
" ( "
A<V v S
" ( "
"T[:blank: J1*\\([A)]*\\)"
ll) ?H
\ :[[:space:]]*"

/1 the class nane
"(N\N<\\NWA\\>) [ [:space:]]*"

/1 tenplate specialisation paraneters
(<[”; :{1+>)?[[:space:]]*"

/1 terminate in { or

OV M WNLO TN

boost: : regex expression(re)
map_type cl ass_i ndex;

bool regex_cal | back(const boost::match_results<std::string::const_iterator>& what)
{

/1 what[ 0] contains the whole string

/1 what[5] contains the class nane.

/1 what[6] contains the tenplate specialisation if any.

/1 add class nane and position to map:

class_index[what[5].str() + what[6].str()] = what.position(5)

return true;

}
void load _file(std::string& s, std::istreamx is)
{
s.erase();
s.reserve(is.rdbuf()->in_avail())
char c;
while(is.get(c))
{
if(s.capacity() == s.size())
s.reserve(s.capacity() * 3)
s. append(1, c¢);
}
}
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int main(int argc, const char** argv)
{

std::string text;

for(int i =1; i < argc; ++i)

{
cout << "Processing file " << argv[i] << endl
std::ifstreamfs(argv[il])
|l oad _file(text, fs);
/1 construct our iterators
boost::sregex_iterator ml(text.begin(), text.end(), expression)
boost::sregex_iterator ng;
std::for_each(ml, nR, &regex_call back)
/1 copy results:
cout << class_index.size() << " matches found" << endl
map_type::iterator ¢, d
¢ = class_index. begin();
d = class_index. end();
while(c !'=d)
{

cout << "class \"" << (*c).first << "\" found at index: " << (*c).second << endl
++C;

}

cl ass_i ndex. erase(cl ass_i ndex. begi n(), class_index.end())

}

return O,

regex_token_iterator

Thetemplateclassr egex_t oken_i t er at or isan iterator adapter; that isto say it represents anew view of an existing iterator se-
guence, by enumerating all the occurrences of aregular expression within that sequence, and presenting one or more character sequence
for each match found. Each position enumerated by the iterator isasub_mat ch object that represents what matched a particular
sub-expression within the regular expression. When classr egex_t oken_i t er at or is used to enumerate a single sub-expression
with index -1, then the iterator performs field splitting: that is to say it enumerates one character sequence for each section of the
character container sequence that does not match the regular expression specified.
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tenpl ate <class Bidirectionallterator,
class charT = iterator_traits<Bidirectionallterator>::value_type,
class traits = regex_traits<charT> >

cl ass regex_token_iterator

{
public:
t ypedef basi c_regex<charT, traits> regex_type;
t ypedef sub_mat ch<Bi di rectional Iterator> val ue_t ype;
typedef typenane iterator_traits<Bidirectionallterator>::difference_type difference_type;
t ypedef const val ue_t ype* poi nter;
t ypedef const val ue_type& ref erence;
t ypedef std::forward_iterator_tag iterator_category;
regex_token_iterator();
regex_token_iterator(Bidirectionallterator a,
Bi directional lterator b,
const regex_type& re,
int submatch = 0,
match_flag_type m= match_default);
regex_token_iterator(Bidirectionallterator a,
Bi directional lterator b,
const regex_type& re,
const std::vector<int>& submat ches,
match_flag_type m= match_default);
tenplate <std::size_t N>
regex_token_iterator(Bidirectionallterator a,
Bi directional lterator b,
const regex_type& re,
const int (&submatches)|[ N,
match_flag_type m= match_default);
regex_token_iterator(const regex_token_iterator&);
regex_token_iterator& operator=(const regex_token_iteratorg&);
bool operator==(const regex_token_iterator&) const;
bool operator!=(const regex_token_iterator&) const;
const val ue_type& operator*()const;
const val ue_type* operator->()const;
regex_token_iterator& operator++();
regex_token_iterator operator++(int);
b
t ypedef regex_token_iterator<const char*> cregex_token_iterator;

typedef regex_token_iterator<std::string::const_iterator> sregex_token_iterator;
#i f ndef BOOST_NO WREGEX

t ypedef regex_token_iterator<const wchar_t*> wcr egex_token_iterator;
typedef regex_token_iterator<<std::wstring::const_iterator> wsregex_token_iterator;
#endi f

tenpl ate <class charT, class traits>
regex_token_iterator<const charT*, charT, traits>
make_regex_token_iterator(
const charT* p,
const basic_regex<charT, traits>& e,
int submatch = 0,
regex_constants::match_flag_type m = regex_constants:: match_default);

tenpl ate <class charT, class traits, class ST, class SA>
regex_token_iterator<typenane std::basic_string<charT, ST, SA>:.:const_iterator, charT, traits>
make_regex_token_iterator(
const std::basic_string<charT, ST, SA>& p,
const basic_regex<charT, traits>& e,
int submatch = 0,
regex_constants::match_flag_type m = regex_constants:: match_default);
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tenpl ate <class charT, class traits, std::size_t N>
regex_token_iterator<const charT*, charT, traits>
nake_regex_t oken_iterator(
const charT* p,
const basic_regex<charT, traits>& e,
const int (&ubmatch)[N],
regex_constants::match_flag_type m = regex_constants:: match_default);

tenpl ate <class charT, class traits, class ST, class SA std::size_t N>
regex_token_iterator<typenane std::basic_string<charT, ST, SA>::const_iterator, charT, traits>
make_regex_token_iterator
const std::basic_string<charT, ST, SA>& p,
const basic_regex<charT, traits>& e,
const int (&ubmatch)[N],
regex_constants::match_flag_type m = regex_constants:: match_default);

tenpl ate <class charT, class traits>
regex_token_iterator<const charT*, charT, traits>
make_regex_token_iterator
const charT* p,
const basic_regex<charT, traits>& e,
const std::vector<int>& submatch,
regex_constants::match_flag_type m = regex_constants:: match_default);

tenpl ate <class charT, class traits, class ST, class SA>
regex_token_iterator<
typenane std::basic_string<charT, ST, SA>.:const_iterator, charT, traits>
make_regex_token_iterator (
const std::basic_string<charT, ST, SA>& p,
const basic_regex<charT, traits>& e,
const std::vector<int>& submatch,
regex_constants::match_flag_type m = regex_constants:: match_default);

Description
regex_token_iterator();
Effects: constructs an end of sequence iterator.

regex_token_iterator(Bidirectionallterator a,
Bi directional lterator b,
const regex_type& re,
int submatch = 0,
mat ch_fl ag_type m = match_default);

Preconditions: ! re. enpt y() . Object re shall exist for the lifetime of the iterator constructed from it.

Effects: constructsar egex_t oken_i t er at or that will enumerate one string for each regular expression match of the expression
re found within the sequence [a,b), using match flags m (see mat ch_f | ag_t ype). The string enumerated is the sub-expression
submatch for each match found; if submatch is -1, then enumerates all the text sequences that did not match the expression re (that
isto performsfield splitting).

Throws: st d: : runti me_error if thecomplexity of matching the expression against an N character string beginsto exceed O(NZ),
or if the program runs out of stack space while matching the expression (if Boost.Regex is configured in recursive mode), or if the
matcher exhausts its permitted memory allocation (if Boost.Regex is configured in non-recursive mode).
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regex_token_iterator(Bidirectionallterator a,
Bi directional lterator b,
const regex_type& re,
const std::vector<int>& subnmat ches,
match_flag_type m= match_default);

Preconditions: submat ches. si ze() && !re. enpty().Object reshal exist for the lifetime of the iterator constructed fromit.

Effects: constructsar egex_t oken_i t er at or that will enumeratesubmat ches. si ze() stringsfor each regular expression match
of the expression re found within the sequence [a,b), using match flagsm (seenmat ch_f | ag_t ype). For each match found one string
will be enumerated for each sub-expression index contained within submatches vector; if submat ches[ 0] is-1, thenthefirst string
enumerated for each match will be al of the text from end of the last match to the start of the current match, in addition there will
be one extra string enumerated when no more matches can be found: from the end of the last match found, to the end of the underlying
sequence.

Throws: st d: : runti me_er r or if thecomplexity of matching the expression against an N character string beginsto exceed O(NZ),
or if the program runs out of stack space while matching the expression (if Boost.Regex is configured in recursive mode), or if the
matcher exhausts its permitted memory allocation (if Boost.Regex is configured in non-recursive mode).

tenpl ate <std::size_t N>
regex_token_iterator(Bidirectionallterator a,
Bi directional lterator b,
const regex_type& re,
const int (&subnatches)|[ R,
match_flag_type m= nmatch_default);

Preconditions: ! re. enpt y() . Object re shall exist for the lifetime of the iterator constructed from it.

Effects: constructsar egex_t oken_i t er at or that will enumerate R strings for each regular expression match of the expression
refound within the sequence[a,b), using match flagsm (seemat ch_f | ag_t ype). For each match found one string will be enumerated
for each sub-expression index contained within the submatches array; if subnmat ches[ 0] is-1, then the first string enumerated for
each match will be all of the text from end of the last match to the start of the current match, in addition there will be one extra string
enumerated when no more matches can be found: from the end of the last match found, to the end of the underlying sequence.

Throws: st d: : runti me_error if thecomplexity of matching the expression against an N character string beginsto exceed O(NZ),
or if the program runs out of stack space while matching the expression (if Boost.Regex is configured in recursive mode), or if the
matcher exhausts its permitted memory allocation (if Boost.Regex is configured in non-recursive mode).

regex_token_iterator(const regex_token_iterator& that);

Effects: constructs acopy of t hat .

Postconditions: *t his == t hat.

regex_token_iterator& operator=(const regex_token_iterator& that);

Effects: sets*t hi s tobeequal tot hat .

Postconditions: *t hi s == t hat.
bool operator==(const regex_token_iterator&) const;
Effects: returnstrueif *t hi s isthe same position ast hat .

bool operator!=(const regex_token_iterator&) const;
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Effects. returns! (*this == that).
const val ue_type& operator*()const;

Effects: returns the current character sequence being enumerated.
const val ue_type* operator->()const;

Effects: returns&(*t hi s) .
regex_token_iterator& operator++();

Effects: Moves on to the next character sequence to be enumerated.

Throws: st d: : runti me_error if thecomplexity of matching the expression against an N character string beginsto exceed O(NZ),
or if the program runs out of stack space while matching the expression (if Boost.Regex is configured in recursive mode), or if the
matcher exhausts its permitted memory allocation (if Boost.Regex is configured in non-recursive mode).

Returns. *t hi s.
regex_token_iterator& operator++(int);

Effects: constructs a copy result of *t hi s, then cals++(*t hi s) .

Returns; result.
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tenpl ate <class charT, class traits>
regex_token_iterator<const charT*, charT, traits>
make_regex_token_iterator
const charT* p
const basic_regex<charT, traits>& e
int submatch = 0
regex_constants::match_flag_type m = regex_constants:: match_default);

tenpl ate <class charT, class traits, class ST, class SA>
regex_token_iterator<typenane std::basic_string<charT, ST, SA>::const_iterator, charT, traits>
make_regex_token_iterator
const std::basic_string<charT, ST, SA>& p
const basic_regex<charT, traits>& e
int submatch = 0
regex_constants::match_flag_type m = regex_constants:: match_default);

tenpl ate <class charT, class traits, std::size_t N>
regex_token_iterator<const charT*, charT, traits>
nmake_regex_token_iterator(

const charT* p

const basic_regex<charT, traits>& e

const int (&ubmatch)[N],

regex_constants::match_flag_type m = regex_constants:: match_default);

tenpl ate <class charT, class traits, class ST, class SA std::size_t N>
regex_token_iterator<
typenane std::basic_string<charT, ST, SA>.:const_iterator, charT, traits>
make_regex_token_iterator

const std::basic_string<charT, ST, SA>& p

const basic_regex<charT, traits>& e

const int (&ubmatch)[N],

regex_constants::match_flag_type m = regex_constants:: match_default);

tenpl ate <class charT, class traits>
regex_token_iterator<const charT*, charT, traits>
make_regex_token_iterator
const charT* p
const basic_regex<charT, traits>& e
const std::vector<int>& submatch
regex_constants::match_flag_type m = regex_constants:: match_default);

tenpl ate <class charT, class traits, class ST, class SA>
regex_token_iterator<
typenane std::basic_string<charT, ST, SA>.:const_iterator, charT, traits>
make_regex_token_iterator
const std::basic_string<charT, ST, SA>& p
const basic_regex<charT, traits>& e
const std::vector<int>& submatch
regex_constants::match_flag_type m = regex_constants:: match_default);

Effects. returnsar egex_t oken_i t er at or that enumerates one sub_mat ch for each value in submatch for each occurrence of
regular expression ein string p, matched using mat ch_f | ag_t ype m.

Examples

The following example takes a string and splitsit into a series of tokens:
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#i ncl ude <i ostreanr
#i ncl ude <boost/regex. hpp>

usi ng nanespace std;

int main(int argc)

{ .
string s;
do{
if(argc == 1)
{
cout << "Enter text to split (or \"quit\" to exit):
getline(cin, s);
if(s == "quit") break;
}
el se
s = "This is a string of tokens";
boost::regex re("\\s+");
boost: :sregex_token_iterator i(s.begin(), s.end(), re, -1);
boost: :sregex_token_iterator j;
unsi gned count = O;
while(i '=j)
{
cout << *ji++ << endl;
count ++;
}
cout << "There were " << count << " tokens found." << endl;
twhile(arge == 1);
return O;
}

The following exampl e takes a html file and outputs a list of al the linked files:
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#i ncl ude <fstreanmr

#i ncl ude <i ostreanr

#i nclude <iterator>

#i ncl ude <boost/regex. hpp>

boost::regex e("<\\s*A\\s+[A>] *href\\s*=\\s*\"([AM\"]*)\"",
boost: :regex::normal | boost::regbase::icase)

void load _file(std::string& s, std::istreamx is)

{
s.erase();
/1
/1 attenpt to grow string buffer to match file size
/1 this doesn't always work..
s.reserve(is.rdbuf()->in_avail())

char c;
while(is.get(c))
{

/1 use logarithmc growh strategy, in case

/1 in_avail (above) returned zero

if(s.capacity() == s.size())
s.reserve(s.capacity() * 3)

s.append(1, c);

}
}
int main(int argc, char** argv)
{
std::string s;
int i;
for(i =1, i < argc; ++i)
{
std::cout << "Findings URL's in " << argv[i] << ":" << std::endl
s.erase();
std::ifstreamis(argv[il]);
load_file(s, is);
boost: :sregex_token_iterator i(s.begin(), s.end(), e, 1)
boost: :sregex_token_iterator j;
while(i '=j)
{
std::cout << *ji++ << std::endl
}
}
/1

/] alternative method
/1 test the array-literal constructor, and split out the whole
/1 match as well as $1...

/1

for(i = 1; i < argc; ++i)

{
std::cout << "Findings URL's in " << argv[i] << ":" << std::endl
s.erase();

std::ifstreamis(argv[il]);

load_file(s, is);

const int subs[] = {1, 0,};

boost: :sregex_token_iterator i(s.begin(), s.end(), e, subs)
boost: :sregex_token_iterator j;

while(i '=j)

{
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std::cout << *i++ << std::endl;

}

return O;

bad_expression
Synopsis
#i ncl ude <boost/ pattern_except. hpp>

Theclassr egex_er ror definesthetype of objects thrown as exceptionsto report errors during the conversion from astring repres-
enting aregular expression to afinite state machine.

namespace boost {

class regex_error : public std::runtine_error

{
public:
explicit regex_error(const std::string& s, regex_constants::error_type err, std::ptrdiff_t pos);
explicit regex_error(boost::regex_constants::error_type err);
boost: :regex_constants::error_type code()const;
std::ptrdiff_t position()const;
s

typedef regex_error bad_pattern; // for backwards conpatibility
typedef regex_error bad_expression; // for backwards conpatibility

} I/ nanmespace boost
Description

regex_error(const std::string& s, regex_constants::error_type err, std::ptrdiff_t pos);
regex_error (boost::regex_constants::error_type err);

Effects: Constructs an object of class regex_error.
boost::regex_constants::error_type code()const;

Effects: returnsthe error code that represents parsing error that occurred.
std::ptrdiff_t position()const;

Effects: returns the location in the expression where parsing stopped.

Footnotes: the choice of std: : runtime_error asthe base class for r egex_er r or is moot; depending upon how the library is
used exceptions may be either logic errors (programmer supplied expressions) or run time errors (user supplied expressions). The
library previously used bad_pat t er n and bad_expr essi on for errors, these have been replaced by the single classr egex_er r or
to keep the library in synchronization with the Technical Report on C++ Library Extensions.
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syntax_option_type

syntax_option_type Synopsis

Typesynt ax_opt i on_t ype isan implementation specific bitmask type that controls how aregular expression string isto beinter-
preted. For convenience note that all the constants listed here, are also duplicated within the scope of classtemplate basi c_r egex.

namespace std{ namespace regex_constant s{
t ypedef inplenmentation-specific-bitmsk-type syntax_option_type;

/'l these flags are standardi zed:
static const syntax_option_type nornmal ;

static const syntax_option_type ECMAScri pt = nornal ;
static const syntax_option_type JavaScript = nornal;
static const syntax_option_type JScript = normal;
static const syntax_option_type perl = nornal;
static const syntax_option_type basi c;

static const syntax_option_type sed = basi c;

static const syntax_option_type extended,;

static const syntax_option_type awk;

static const syntax_option_type grep;

static const syntax_option_type egrep;

static const syntax_option_type icase;

static const syntax_option_type nosubs;

static const syntax_option_type optim ze;

static const syntax_option_type collate;

I

/1 The remaining options are specific to Boost.Regex:
I

/1 Options comopn to both Perl and POSI X regul ar expressions:
static const syntax_option_type newine_alt;

static const syntax_option_type no_except;

static const syntax_option_type save_subexpression_|ocation;

/1 Perl specific options:

static const syntax_option_type no_nod_m

static const syntax_option_type no_nod_s;

static const syntax_option_type nod_s;

static const syntax_option_type nod_x;

static const syntax_option_type no_enpty_expressions;

/1 POSI X extended specific options:
static const syntax_option_type no_escape_in_lists;
static const syntax_option_type no_bk_refs;

/1 POSI X basic specific options:

static const syntax_option_type no_escape_in_lists;
static const syntax_option_type no_char_cl asses;
static const syntax_option_type no_intervals;
static const syntax_option_type bk_plus_gm

static const syntax_option_type bk_vbar;

} /1 nanespace regex_constants
} /'l nanespace std
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Overview of syntax_option_type

Thetypesynt ax_opt i on_t ype isan implementation specific bitmask type (see C++ standard 17.3.2.1.2). Setting its elements has
the effects listed in the table below, a valid value of type synt ax_opti on_t ype will always have exactly one of the elements
nor mal , basi c, ext ended, awk, gr ep, egrep, sed, literal orperl set.

Note that for convenience all the constants listed here are duplicated within the scope of class template basi ¢_r egex, S0 you can
use any of:

boost: : regex_constants: : constant _nane
or

boost : : regex: : const ant _nane
or

boost : : wregex: : const ant _nane

in an interchangeable manner.

Options for Perl Regular Expressions

One of the following must always be set for perl regular expressions:

Element Standar dized Effect when set

ECMA Script Yes Specifiesthat the grammar recognized by
the regular expression engine uses its
normal semantics: that isthe same as that
given in the ECMA-262, ECMA Script
Language Specification, Chapter 15 part
10, RegExp (Regular Expression) Objects
(FWD.1).

This is functionally identical to the Perl
regular expression syntax.

Boost.Regex aso recognizes all of the
perl-compatible( ?. . . ) extensionsinthis

mode.
perl No As above.
normal No Asabove.
JavaScript No Asabove.
JScript No Asabove.

The following options may also be set when using perl-style regular expressions:
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Element Standardized Effect when set

icase Yes Specifiesthat matching of regular expres-
sions against a character container se-
guence shall be performed without regard
to case.

nosubs Yes Specifies that when aregular expression
is matched against a character container
sequence, then no sub-expression matches
are to be stored in the supplied
mat ch_resul t s structure.

optimize Yes Specifies that the regular expression en-
gine should pay more attention to the
speed with which regular expressions are
matched, and lessto the speed with which
regular expression objects are constructed.
Otherwise it has no detectable effect on
the program output. Thiscurrently hasno
effect for Boost.Regex.

collate Yes Specifiesthat character ranges of theform
[ a- b] should be locale sensitive.

newline alt No Specifies that the \n character has the
same effect as the alternation operator |.
Allows newline separated lists to be used
asalist of aternatives.

no_except No Prevents basi c_r egex from throwing
an exception when an invalid expression
is encountered.

no_mod_m No Normally Boost.Regex behaves as if the

Perl m-modifier is on: so the assertions
and $ match after and before embedded
newlines respectively, setting thisflagsis
equivalent to prefixing the expression
with (?-m).

no_mod_s No Normally whether Boost.Regex will
match "." against a newline character is
determined by the match flag
mat ch_dot _not _new i ne. Specifying
thisflag is equivalent to prefixing the ex-
pressionwith ( ?- s) and therefore causes

." not to match a newline character re-

gardless of whether
mat ch_not _dot _new i ne is set in the
match flags.
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Element Standar dized
mod_s No
mod_X No
no_empty_expressions No
save_subexpression_|ocation No

Options for POSIX Extended Regular Expressions

Effect when set

Normally whether Boost.Regex will
match "." against a newline character is
determined by the match flag
mat ch_dot _not _new i ne. Specifying
thisflag is equivalent to prefixing the ex-
pression with (?s) and therefore causes
"." to match anewline character regardless
of whether mat ch_not _dot _newl i ne
is set in the match flags.

Turns on the perl x-modifier: causes unes-
caped whitespace in the expression to be
ignored.

When set then empty expressiong/alternat-
ives are prohibited.

When set then the locations of individual
sub-expressions within the original regu-
lar expression string can be accessed via
thesubexpr essi on() member function
of basi c_r egex.

Exactly one of the following must always be set for POSIX extended regular expressions:
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Element Standar dized
extended Yes
egrep Yes
awk Yes

The following options may also be set when using POSIX extended regular expressions:

Effect when set

Specifiesthat the grammar recognized by
the regular expression engine is the same
as that used by POSIX extended regular
expressions in IEEE Std 1003.1-2001,
Portable Operating System Interface
(POSIX ), Base Definitions and Headers,
Section 9, Regular Expressions (FWD.1).

Refer to the POSIX extended regular ex-
pression guide for more information.

In addition some perl-style escape se-
guences are supported (The POSIX
standard specifies that only "specia”
characters may be escaped, all other es-
cape sequences result in undefined beha-
vior).

Specifiesthat the grammar recognized by
the regular expression engine is the same
as that used by POSIX utility grep when
given the -E option in |IEEE Std 1003.1-
2001, Portable Operating System I nterface
(POSIX ), Shellsand Utilities, Section 4,
Utilities, grep (FWD.1).

That is to say, the same as POSIX exten-
ded syntax, but with the newline character
acting as an alternation character in addi-
tionto"|".

Specifiesthat the grammar recognized by
the regular expression engine is the same
asthat used by POSIX utility awk in IEEE
Std 1003.1-2001, Portable Operating
System Interface (POSIX ), Shells and
Utilities, Section 4, awk (FWD.1).

That isto say: the same as POSIX exten-
ded syntax, but with escape sequencesin
character classes permitted.

In addition some perl-style escape se-
guences are supported (actually the awk
syntax only requires\a\b \t \v \f \n and \r
to be recognised, all other Perl-style es-
cape sequencesinvoke undefined behavior
according to the POSIX standard, but are
in fact recognised by Boost.Regex).
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Element Standardized Effect when set

icase Yes Specifiesthat matching of regular expres-
sions against a character container se-
guence shall be performed without regard
to case.

nosubs Yes Specifies that when aregular expression
is matched against a character container
sequence, then no sub-expression matches
are to be stored in the supplied
mat ch_resul t s structure.

optimize Yes Specifies that the regular expression en-
gine should pay more attention to the
speed with which regular expressions are
matched, and lessto the speed with which
regular expression objects are constructed.
Otherwise it has no detectable effect on
the program output. Thiscurrently hasno
effect for Boost.Regex.

collate Yes Specifiesthat character ranges of theform
[ a- b] should belocale sensitive. Thisbit
is on by default for POSIX-Extended
regular expressions, but can be unset to
forcerangesto be compared by code point
only.

newline alt No Specifies that the \n character has the
same effect as the alternation operator |.
Allows newline separated lists to be used
asalist of aternatives.

no_escape in_lists No When set this makes the escape character
ordinary inside lists, so that [\ b] would
match either '\ or 'b". Thisbit ison by de-
fault for POSI X -Extended regular expres-
sions, but can be unset to force escapesto
be recognised inside lists.

no_bk_refs No When set then backreferences are dis-
abled. Thishit ison by default for POSI X -
Extended regular expressions, but can be
unset to support for backreferences on.

no_except No Prevents basi c_regex from throwing
an exception when an invalid expression
is encountered.

save_subexpression_|ocation No When set then the locations of individual

sub-expressions within the original regu-
lar expression string can be accessed via
thesubexpr essi on() member function
of basi c_regex.
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Options for POSIX Basic Regular Expressions

Exactly one of the following must always be set for POSIX basic regular expressions:

Element Standar dized
basic Yes
sed No
grep Yes
emacs No

The following options may also be set when using POSIX basic regular expressions:

Effect When Set

Specifiesthat the grammar recognized by
the regular expression engine is the same
as that used by POSIX basic regular ex-
pressionsin IEEE Std 1003.1-2001, Port-
able Operating System Interface (POSIX
), Base Definitions and Headers, Section
9, Regular Expressions (FWD.1).

AsAbove.

Specifiesthat the grammar recognized by
the regular expression engine is the same
as that used by POSIX utility grep in
|EEE Std 1003.1-2001, Portable Operat-
ing System Interface (POSIX ), Shellsand
Utilities, Section 4, Utilit\ies, grep
(FWD.1).

That is to say, the same as POSIX basic
syntax, but with the newline character
acting as an alternation character; the ex-
pression istreated as a newline separated
list of alternatives.

Specifies that the grammar recognised is
the superset of the POSIX-Basic syntax
used by the emacs program.
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Element Standardized Effect when set

icase Yes Specifiesthat matching of regular expres-
sions against a character container se-
guence shall be performed without regard
to case.

nosubs Yes Specifies that when aregular expression
is matched against a character container
sequence, then no sub-expression matches
are to be stored in the supplied
mat ch_resul t s structure.

optimize Yes Specifies that the regular expression en-
gine should pay more attention to the
speed with which regular expressions are
matched, and lessto the speed with which
regular expression objects are constructed.
Otherwise it has no detectable effect on
the program output. Thiscurrently hasno
effect for Boost.Regex.

collate Yes Specifiesthat character ranges of theform
[ a- b] should belocale sensitive. Thisbit
ison by default for POSIX-Basic regular
expressions, but can be unset to force
rangesto be compared by code point only.

newline alt No Specifies that the \n character has the
same effect as the alternation operator |.
Allows newline separated lists to be used
asalist of aternatives. Thishit isalready
set, if you use the gr ep option.

no_char_classes No When set then character classes such as
[[:al num]] arenot alowed.

no_escape in_lists No When set this makes the escape character
ordinary inside lists, so that [\ b] would
match either '\ or 'b". Thisbit ison by de-
fault for POSIX-basic regular expressions,
but can be unset to force escapes to be
recognised inside lists.

no_intervals No When set then bounded repeats such as
& 2,3} are not permitted.

bk_plus_gm No When set then \ ? acts as a zero-or-one
repeat operator, and \ + acts as a one-or-
more repeat operator.

bk_vbar No When set then\ | acts as the alternation
operator.
no_except No Prevents basi c_regex from throwing
an exception when an invalid expression
is encountered.
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Element Standardized Effect when set

save_subexpression_|ocation No When set then the locations of individual
sub-expressions within the original regu-
lar expression string can be accessed via
thesubexpr essi on() member function
of basi c_r egex.

Options for Literal Strings

The following must always be set to interpret the expression as a string literal:

Element Standar dized Effect when set
literal Yes Treat the string as a literal (no special
characters).

The following options may also be combined with the literal flag:

Element Standar dized Effect when set

icase Yes Specifiesthat matching of regular expres-
sions against a character container se-
guence shall be performed without regard
to case.

optimize Yes Specifies that the regular expression en-
gine should pay more attention to the
speed with which regular expressions are
matched, and lessto the speed with which
regular expression objects are constructed.
Otherwise it has no detectable effect on
the program output. This currently hasno
effect for Boost.Regex.

match_flag type

Thetypenat ch_f | ag_t ype isanimplementation specific bitmask type (see C++ std 17.3.2.1.2) that controls how aregular expression
is matched against a character sequence. The behavior of the format flagsis described in more detail in the format syntax guide.
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nanmespace boost{ namespace regex_constant s{

t ypedef inpl enmenati on-specific-bitmask-type nmatch_fl ag_type;

static const match_flag_type match_default = O;
static const match_flag_type natch_not _bob;
static const match_flag_type natch_not _eob;
static const match_flag_type nmatch_not _bol ;
static const match_flag_type nmatch_not _eol ;
static const match_flag_type natch_not _bow,
static const match_flag_type natch_not _eow,
static const match_flag_type match_any;

static const match_flag_type match_not _null;
static const match_flag_type nmatch_conti nuous;
static const match_flag_type match_partial ;
static const match_flag_type match_single_line;
static const match_flag_type match_prev_avail;
static const match_flag_type match_not _dot_new i ne;
static const match_flag_type match_not _dot_null;
static const match_flag_type match_posi x;

static const match_flag_type match_perl;

static const match_flag_type match_nosubs;
static const match_flag_type match_extra;

static const match_flag_type format_default = O;
static const match_flag_type format_sed;

static const match_flag_type format_perl;

static const match_flag_type format _literal;

static const match_flag_type fornmat_no_copy;
static const match_flag_type format _first_only;
static const match_flag_type format_all;

} I/ nanmespace regex_constants
} I/ nanmespace boost

Description

Thetypemat ch_f | ag_t ype isanimplementation specific bitmask type (see C++ std 17.3.2.1.2). When matching aregular expression
against a sequence of characters [first, last) then setting its elements has the effects listed in the table below:
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Element Effect if set

match_default Specifiesthat matching of regular expressions proceeds without
any modification of the normal rules used in ECMA-262,
ECMAScript Language Specification, Chapter 15 part 10,
RegExp (Regular Expression) Objects (FWD.1)

match_not_bob Specifies that the expressions "\A" and "\ should not match
against the sub-sequence [first,first).

match_not_eob Specifiesthat theexpressions"\"', "\z" and "\Z" should not match
against the sub-sequence [last,last).

match_not_bol Specifies that the expression """ should not be matched against
the sub-sequence [first,first).

match_not_eol Specifies that the expression "$" should not be matched against
the sub-sequence [last,last).

match_not_bow Specifies that the expressions "\<" and "\b" should not be
matched against the sub-sequence [first first).

match_not_eow Specifies that the expressions "\>" and "\b" should not be
matched against the sub-sequence [last,last).

match_any Specifiesthat if more than one match is possible then any match
isan acceptableresult: thiswill still find the leftmost match, but
may not find the "best" match at that position. Use this flag if
you care about the speed of matching, but don't care what was
matched (only whether thereis one or not).

match_not_null Specifies that the expression can not be matched against an
empty sequence.

match_continuous Specifies that the expression must match a sub-sequence that
begins at first.

match_partial Specifies that if no match can be found, then it is acceptable to

return a match [from, last) such that from!=lagt, if there could
exist some longer sequence of characters [from,to) of which
[from,last) is a prefix, and which would result in a full match.
Thisflag is used when matching incomplete or very long texts,
see the partial matches documentation for more information.

match_extra Instructs the matching engine to retain al available capturein-
formation; if a capturing group is repeated then information
about every repeat is available viamatch_results::captures() or
sub_match_captures().

match_single line Equivalent to theinverse of Perl'sm/ modifier; prevents” from
matching after an embedded newline character (so that it only
matches at the start of the text being matched), and $ from
matching before an embedded newline (so that it only matches
at the end of the text being matched).
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Element

match_prev_avall

match_not_dot_newline

match_not_dot_nuill

match_posix

match_perl

match_nosubs

format_default

format_sed

format_perl

format_literal

Effect if set

Specifies that --first is a valid iterator position, when this flag
is set then the flags match_not_bol and match_not_bow areig-
nored by the regular expression algorithms (RE.7) and iterators
(RE.8).

Specifies that the expression "." does not match a newline
character. Thisistheinverse of Perl's &/ modifier.

Specifiesthat the expression "." does not match acharacter null
\O'

Specifies that the expression should be matched according to
the POSIX leftmost-longest rule, regardiess of what kind of
expression was compiled. Be warned that these rules do not
work well with many Perl-specific features such as non-greedy
repeats.

Specifies that the expression should be matched according to
the Perl matching rules, irrespective of what kind of expression
was compiled.

Makes the expression behave asif it had no marked subexpres-
sions, no matter how many capturing groups are actually present.
Thenat ch_r esul t s classwill only contain information about
the overall match, and not any sub-expressions.

Specifiesthat when aregular expression matchisto be replaced
by anew string, that the new string is constructed using therules
used by the ECMAScript replace function in ECMA-262,
ECMAScript Language Specification, Chapter 15 part 5.4.11
String.prototype.replace. (FWD.1).

Thisisfunctionally identical to the Perl format string rules.

In addition during search and replace operations then all non-
overlapping occurrences of the regular expression are located
and replaced, and sections of the input that did not match the
expression, are copied unchanged to the output string.

Specifiesthat when aregular expression match isto be replaced
by anew string, that the new string is constructed using therules
used by the Unix sed utility in IEEE Std 1003.1-2001, Portable
Operating Systeminterface (POSIX ), Shells and Utilities. See
also the Sed Format string reference.

Specifiesthat when aregular expression matchisto be replaced
by anew string, that the new string is constructed using the same
rules as Perl 5.

Specifiesthat when aregular expression match isto be replaced
by a new string, that the new string is a literal copy of the re-
placement text.
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Element

format_all

format_no_copy

format_first_only

error_type

Synopsis

Effect if set

Specifies that all syntax extensions are enabled, including con-
ditional (?ddexpressionl:expression2) replacements. see the
format string guide for more details.

When specified during a search and replace operation, then
sections of the character container sequence being searched that
do match the regular expression, are not copied to the output
string.

When specified during asearch and replace operation, then only
the first occurrence of the regular expression is replaced.

Type error type represents the different types of errors that can be raised by the library when parsing aregular expression.

nanmespace boost{ namespace regex_const ant s{

t ypedef

static const
static const
static const
static const
static const
static const
static const
static const
static const
static const
static const
static const
static const
static const

error_type
error_type
error_type
error_type
error_type
error_type
error_type
error_type
error_type
error_type
error_type
error_type
error_type
error_type

error_col |l ate;

error_ctype;

error_escape;
error_backref

error_brack;
error_paren;
error_brace

error_badbrace

error_range;
error_space;

error_badrepeat
error_conpl exity;

error_stack;

i npl enent ati on-specific-type error_type

error_bad_pattern

} I/ nanmespace regex_constants

} I/ nanespac

Description

e boost

Thetypeerror _t ype isan implementation-specific enumeration type that may take one of the following values:
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Constant Meaning

error_collate Aninvalid collating element was specified in a[[.name.]] block.

error_ctype An invalid character class name was specified in a [[:name]]
block.

error_escape Aninvalid or trailing escape was encountered.

error_backref A back-reference to a non-existant marked sub-expression was
encountered.

error_brack Aninvalid character set [...] was encountered.

error_paren Mismatched ‘(" and ")'.

error_brace Mismatched '{" and '}'.

error_badbrace Invalid contents of a{...} block.

error_range A character range was invalid, for example [d-a].

error_space Out of memory.

error_badrepeat An attempt to repeat something that can not be repeated - for
example a* +

error_complexity The expression became too complex to handle.

error_stack Out of program stack space.

error_bad_pattern Other unspecified errors.

regex_traits

namespace boost {
tenpl ate <class charT, class inplementationT = sensibl e_default_choice>
struct regex_traits : public inplementationT

{
}

regex_traits() : inplementationT() {}
tenpl ate <cl ass charT>
struct c_regex_traits;

tenpl ate <cl ass charT>
cl ass cpp_regex_traits;

tenpl ate <cl ass charT>
class w32_regex_traits

} I/ nanmespace boost

Description

Theclassregex_traits isjust athin wrapper around an actual implementation class, which may be one of:
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e c_regex_traits:thisclassisdeprecated, it wrapsthe C locale, and is used as the default implementation when the platformis
not Win32, and the C++ localeis not available.

» cpp_regex_traits:thedefault traitsclassfor non-Win32 platforms, allowsthe regex classto beimbued with astd::localeinstance.

* w32_regex_traits: the default traits class implementation on Win32 platforms, alows the regex class to be imbued with an
LCID.

The default behavior can be altered by defining one of the following configuration macros in boost/regex/user.hpp
* BOOST_REGEX_USE C LOCALE: makesc_regex_traits the default.
* BOOST_REGEX_USE_CPP_LOCALE: makescpp_r egex_traits the default.

All these traits classes fulfil the traits class requirements.

Interfacing With Non-Standard String Types

The Boost.Regex algorithms and iterators are all iterator-based, with convenience overloads of the algorithms provided that convert
standard library string types to iterator pairs internally. If you want to search a non-standard string type then the trick is to convert
that string into aniterator pair: sofar | haven't come acrossany string typesthat can't be handled thisway, even if they're not officially
iterator based. Certainly any string type that provides accessto it'sinternal buffer, along with it's length, can be converted into a pair
of pointers (which can be used asiterators).

Some non-standard string types are sufficiently common that wappers have been provided for them already: currently thisincludes
the ICU and MFC string class types.

Working With Unicode and ICU String Types

Introduction to using Regex with ICU

The header:

<boost/regex/icu. hpp>

contains the data types and algorithms necessary for working with regular expressions in a Unicode aware environment.

In order to use this header you will need the ICU library, and you will need to have built the Boost.Regex library with ICU support
enabled.

The header will enable you to:
 Create regular expressions that treat Unicode strings as sequences of UTF-32 code points.
 Create regular expressions that support various Unicode data properties, including character classification.

» Transparently search Unicode strings that are encoded as either UTF-8, UTF-16 or UTF-32.

Unicode regular expression types

Header <boost / regex/ i cu. hpp> provides aregular expression traits class that handles UTF-32 characters:
class icu_regex_traits;
and aregular expression type based upon that:

t ypedef basi c_regex<UChar32,icu_regex_traits> u32regex;
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Thetypeu32r egex isregular expression type to use for al Unicode regular expressions; internally it uses UTF-32 code points, but
can be created from, and used to search, either UTF-8, or UTF-16 encoded strings as well as UTF-32 ones.

The constructors, and assign member functions of u32r egex, require UTF-32 encoded strings, but there are a series of overloaded
algorithmscalled nake_u32r egex which allow regular expressionsto be created from UTF-8, UTF-16, or UTF-32 encoded strings.

tenpl ate <class Inputlterator>
u32regex make_u32regex(lnputlterator i,
Inputlterator j,
boost: :regex_constants::syntax_option_type opt);

Effects. Creates a regular expression object from the iterator sequence [i,j). The character encoding of the sequence is determined
based upon sizeof(*i): 1 implies UTF-8, 2 implies UTF-16, and 4 implies UTF-32.

u32regex make_u32regex(const char* p,
boost : : regex_constants: : syntax_option_type opt
= boost::regex_constants: :perl);

Effects: Creates aregular expression object from the Null-terminated UTF-8 character sequence p.

u32regex make_u32regex(const unsigned char* p,
boost: : regex_constants::syntax_option_type opt
= boost::regex_constants: :perl);

Effects: Creates aregular expression object from the Null-terminated UTF-8 character sequence p.

u32regex make_u32regex(const wchar_t* p,
boost : : regex_constants: : syntax_option_type opt
= boost::regex_constants: :perl);

Effects: Creates aregular expression object from the Null-terminated character sequence p. The character encoding of the sequence
is determined based upon sizeof(wchar_t): 1 implies UTF-8, 2 implies UTF-16, and 4 implies UTF-32.

u32regex make_u32regex(const UChar* p,
boost: : regex_constants::syntax_option_type opt
= boost::regex_constants::perl);

Effects: Creates aregular expression object from the Null-terminated UTF-16 character sequence p.

tenpl ate<class C, class T, class A>
u32regex make_u32regex(const std::basic_string<C T, A>& s,
boost : : regex_constants::syntax_option_type opt
= boost::regex_constants::perl);

Effects: Createsaregular expression object from the string s. The character encoding of the string is determined based upon sizeof(C):
1impliesUTF-8, 2 implies UTF-16, and 4 implies UTF-32.

u32regex make_u32regex(const UnicodeString& s,
boost: : regex_constants::syntax_option_type opt
= boost::regex_constants::perl);

Effects: Creates aregular expression object from the UTF-16 encoding string s.
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Unicode Regular Expression Algorithms

Theregular expression algorithmsr egex_nmat ch,r egex_sear ch andr egex_r epl ace all expect that the character sequence upon
which they operate, isencoded in the same character encoding asthe regular expression object with which they are used. For Unicode
regular expressions that behavior is undesirable: while we may want to process the datain UTF-32 "chunks", the actual datais much
more likely to encoded as either UTF-8 or UTF-16. Therefore the header <boost/regex/icu.hpp> provides a series of thin wrappers
around these algorithms, called u32r egex_mat ch, u32r egex_sear ch, and u32r egex_r epl ace. These wrappers use iterator-
adapters internally to make external UTF-8 or UTF-16 data look as though it's really a UTF-32 sequence, that can then be passed
on to the "real" agorithm.

u32regex_match

For eachr egex_nmat ch agorithm defined by <boost / r egex. hpp>, then<boost / r egex/ i cu. hpp> definesan overloaded algorithm
that takes the same arguments, but which is called u32r egex_mat ch, and which will accept UTF-8, UTF-16 or UTF-32 encoded
data, aswell as an ICU UnicodeString as input.

Example: match a password, encoded in a UTF-16 UnicodeString:

/1

/1 Find out if *password* neets our password requirenents,

/1 as defined by the regular expression *requirenents*.

/1

bool is_valid_password(const UnicodeString& password, const UnicodeString& requirenents)

{
}

return boost::u32regex_mat ch(password, boost:: nake_u32regex(requirenents));

Example: match a UTF-8 encoded filename:

I
/1l Extract filename part of a path froma UTF-8 encoded std::string and return the result
/1 as another std::string:

I
std::string get_filename(const std::string& path)
{
boost: :u32regex r = boost::make_u32regex("(?:\VA . *\\\V\) ([N ]+H) "),
boost : : smat ch what ;
i f(boost::u32regex_match(path, what, r))
{
I/ extract $1 as a std::string:
return what.str(1);
}
el se
{
throw std::runtime_error("Invalid pathnane");
}
}

u32regex_search

For each r egex_sear ch agorithm defined by <boost / r egex. hpp>, then <boost / r egex/ i cu. hpp> defines an overloaded al-
gorithm that takes the same arguments, but which is called u32r egex_sear ch, and which will accept UTF-8, UTF-16 or UTF-32
encoded data, aswell as an ICU UnicodeString as input.

Example: search for a character sequence in a specific language block:
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Uni codeString extract_greek(const UnicodeString& text)
{
/'l searches through sone UTF-16 encoded text for a bl ock encoded in G eek,
/1 this expression is inperfect, but the best we can do for now - searching
/1 for specific scripts is actually pretty hard to do right.
/1
/'l Here we search for a character sequence that begins with a Geek letter,
/1 and continues with characters that are either not-letters ( ["[:L*:]] )
/1 or are characters in the Greek character block ( [\\x{370}-\\x{3FF}] ).
/1
boost::u32regex r = boost:: make_u32regex(
L"[\\x{370}-\\X{3FF}] (?2: [~ :L*: 11| [\\x{370}-\\x{3FF}])*");
boost: : ul6émat ch what ;
i f(boost::u32regex_search(text, what, r))
{
/'l extract $0 as a UnicodeString:
return UnicodeString(what[0].first, what.length(0));

}
el se
{
throw std::runtine_error("No G eek found!");
}

u32regex_replace

For each r egex_r epl ace agorithm defined by <boost / r egex. hpp>, then <boost/ r egex/ i cu. hpp> defines an overloaded
algorithm that takes the same arguments, but which is called u32r egex_r epl ace, and which will accept UTF-8, UTF-16 or UTF-
32 encoded data, aswell asan ICU UnicodeString asinput. Theinput sequence and the format string specifier passed to the algorithm,
can be encoded independently (for example one can be UTF-8, the other in UTF-16), but the result string / output iterator argument
must use the same character encoding as the text being searched.

Example: Credit card number reformatting:

/1 Take a credit card nunber as a string of digits,

/1 and reformat it as a human readable string with "-"
/| separating each group of four digit;,

/1 note that we're mxing a UTF-32 regex, with a UTF-16

/1 string and a UTF-8 format specifier, and it still all
/1 just works:
/1

const boost::u32regex e = boost:: nmake_u32regex(
\VAONNAL3,4})[- 120\\d{4})[- T12(\\d{4})[- T1?2(\\d{4})\\z");
const char* human_format = "$1-$2-$3-$4";

Uni codeStri ng human_r eadabl e_card_nunber (const Uni codeString& s)

{
}

return boost::u32regex_replace(s, e, human_format);

Unicode Aware Regex lIterators

u32regex_iterator

Typeu32regex_iterator isinal respectsthe sameasr egex_i t er at or except that since the regular expression typeis aways
u32r egex it only takes onetemplate parameter (theiterator type). It also callsu32r egex_sear ch internaly, allowing it to interface
correctly with UTF-8, UTF-16, and UTF-32 data:
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tenpl ate <class Bidirectionallterator>
cl ass u32regex_iterator

{
/1 for nenbers see regex_iterator
b
t ypedef u32regex_iterator<const char*> utf8regex_iterator;
t ypedef u32regex_iterator<const UChar*> utf 16regex_iterator;

t ypedef u32regex_iterator<const UChar32*> utf32regex_iterator;

In order to simplify the construction of au32r egex_i t er at or from a string, there are a series of non-member helper functions
called make u32regex_iterator:

u32regex_iterator<const char*>
make_u32regex_iterator(const char* s,
const u32regexé& e,
regex_constants::match_flag_type m

regex_constants::match_default);

u32regex_iterator<const wchar_t*>
make_u32regex_iterator(const wchar_t* s,
const u32regexé& e,
regex_constants::match_flag_type m = regex_constants::match_default);

u32regex_iterator<const UChar*>
make_u32regex_iterator(const UChar* s,
const u32regexé& e,
regex_constants::match_flag_type m = regex_constants::match_default);

tenmpl ate <class charT, class Traits, class Alloc>
u32regex_iterator<typenane std::basic_string<charT, Traits, Alloc>::const_iterator>
make_u32regex_iterator(const std::basic_string<charT, Traits, Aloc>& s,
const u32regexé& e,
regex_constants::match_flag_type m = regex_constants::match_default);

u32regex_iterator<const UChar*>
make_u32regex_iterator(const UnicodeString& s,
const u32regexé& e,
regex_constants: :match_flag_type m = regex_constants::match_default);

Each of these overloads returns an iterator that enumerates all occurrences of expression e, in text s, using match_flags m.

Example: search for international currency symbols, along with their associated numeric value:
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voi d enunerate_currenci es(const std::string& text)
{
/'l enunmerate and print all the currency synbols, along
/1 with any associ ated nuneric val ues:
const char* re =
“([[:Sc:] IOl Cer:2*:]]
“([[:Nd: T+ [[:Por]][[:Nd: T+
"(2(1)"
"1(?(2)"
: "T[:Cf:][:Ce:][:2Z*:]]1*"

f[[:SC:]]”

* n

)?
)?) 7"

ll)ll1
boost::u32regex r = boost:: nmake_u32regex(re);
boost::u32regex_iterator<std::string::const_iterator>

i (boost:: make_u32regex_iterator(text, r)), j;

while(i '=j)
{

std::cout << (*i)[0] << std::endl;

++i ;

Calling

enurer ate_currenci es(" $100.23 or £198.12 ");

Yields the output:

$100. 23
£198. 12

Provided of course that the input is encoded as UTF-8.

u32regex_token_iterator

Typeu32r egex_t oken_i t erator isinall respectsthesameasr egex_t oken_i t er at or except that sincethe regular expression
typeisawaysu32r egex it only takes one template parameter (theiterator type). It also callsu32r egex_sear ch internaly, allowing
it to interface correctly with UTF-8, UTF-16, and UTF-32 data:

tenpl ate <cl ass Bidirectionallterator>
cl ass u32regex_token_iterator

{
/1 for nmenmbers see regex_token_iterator
b
t ypedef u32regex_t oken_iterator<const char*> ut f 8regex_t oken_iterator;
t ypedef u32regex_t oken_iterator<const UChar*> ut f 16regex_t oken_iterator;

t ypedef u32regex_token_iterator<const UChar32*> utf32regex_token_iterator;

In order to simplify the construction of a u32r egex_t oken_i t er at or from a string, there are a series of non-member helper
functions called make_u32regex_t oken_i terator:
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u32r egex_t oken_iterator<const char*>
make_u32regex_t oken_iterator
const char* s,
const u32regexé& e,
int sub,
regex_constants::match_flag_type m = regex_constants:: match_default);

u32regex_t oken_iterator<const wchar_t*>
make_u32regex_t oken_iterator
const wchar_t* s,
const u32regexé& e,
int sub,
regex_constants::match_flag_type m = regex_constants:: match_default);

u32r egex_t oken_i t erat or<const UChar *>
make_u32regex_t oken_iterator
const UChar* s,
const u32regexé& e,
int sub,
regex_constants::match_flag_type m = regex_constants:: match_default);

tenpl ate <class charT, class Traits, class Alloc>
u32regex_token_iterator<typenane std::basic_string<charT, Traits, Alloc>::const_iterator>
make_u32regex_t oken_iterator
const std::basic_string<charT, Traits, Aloc>& s,
const u32regexé& e,
int sub,
regex_constants::match_flag_type m = regex_constants:: match_default);

u32r egex_t oken_i terat or<const UChar*>
make_u32regex_t oken_iterator
const Uni codeString& s,
const u32regexé& e,
int sub,
regex_constants::match_flag_type m = regex_constants:: match_default);

Each of these overloads returns an iterator that enumerates all occurrences of marked sub-expression sub in regular expression e,
found in text s, using match_flags m.
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tenplate <std::size_t N>
u32r egex_t oken_iterator<const char*>
make_u32regex_t oken_iterator
const char* p,
const u32regexé& e,
const int (&ubmatch)[N],
regex_constants::match_flag_type m = regex_constants:: match_default);

tenplate <std::size_t N>
u32regex_t oken_iterator<const wchar _t*>
make_u32regex_t oken_iterator(
const wchar_t* p,
const u32regexé& e,
const int (&ubmatch)[N],
regex_constants::match_flag_type m = regex_constants:: match_default);

tenpl ate <std::size_t N>
u32r egex_t oken_i terat or<const UChar*>
make_u32regex_t oken_iterator
const UChar* p,
const u32regexé& e,
const int (&ubmatch)[N],
regex_constants::match_flag_type m = regex_constants:: match_default);

tenpl ate <class charT, class Traits, class Alloc, std::size_t N>
u32regex_token_iterator<typenane std::basic_string<charT, Traits, Alloc>::const_iterator>
make_u32regex_t oken_iterator
const std::basic_string<charT, Traits, Aloc>& p,
const u32regexé& e,
const int (&ubmatch)[N],
regex_constants::match_flag_type m = regex_constants:: match_default);

tenplate <std::size_t N>
u32r egex_t oken_i terat or<const UChar*>
make_u32regex_t oken_iterator
const Uni codeString& s,
const u32regexé& e,
const int (&ubmatch)[N],
regex_constants::match_flag_type m = regex_constants:: match_default);

Each of these overloads returns an iterator that enumerates one sub-expression for each submatch in regular expression e, found in
text s, using match_flags m.
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u32r egex_t oken_iterator<const char*>
make_u32regex_t oken_iterator
const char* p,
const u32regexé& e,
const std::vector<int>& submatch,
regex_constants::match_flag_type m = regex_constants:: match_default);

u32regex_t oken_iterator<const wchar_t*>
make_u32regex_t oken_iterator
const wchar_t* p,
const u32regexé& e,
const std::vector<int>& submatch,
regex_constants::match_flag_type m = regex_constants:: match_default);

u32r egex_t oken_i t erat or<const UChar *>
make_u32regex_t oken_iterator
const UChar* p,
const u32regexé& e,
const std::vector<int>& submatch,
regex_constants::match_flag_type m = regex_constants:: match_default);

tenpl ate <class charT, class Traits, class Alloc>
u32regex_token_iterator<typenane std::basic_string<charT, Traits, Alloc>::const_iterator>
make_u32regex_t oken_iterator
const std::basic_string<charT, Traits, Aloc>& p,
const u32regexé& e,
const std::vector<int>& submatch,
regex_constants::match_flag_type m = regex_constants:: match_default);

u32r egex_t oken_i terat or<const UChar*>
make_u32regex_t oken_iterator
const Uni codeString& s,
const u32regexé& e,
const std::vector<int>& submatch,
regex_constants::match_flag_type m = regex_constants:: match_default);

Each of these overloads returns an iterator that enumerates one sub-expression for each submatch in regular expression e, found in
text s, using match_flags m.

Example: search for international currency symbols, along with their associated numeric value:
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voi d enunerate_currenci es2(const std::string& text)

{
/'l enunmerate and print all the currency synbols, along
/1 with any associ ated nuneric val ues:
const char* re =
"(ll:sc: 110 Ce:1[:Z%:11*%) 2"
“(LLeNd:]T+(?:[[:Por]][[:Nd:]]+)7?)?"
"(2(1)"
| (?(2)"
"T[:Cf:][:Ce:][:2Z*:]]1*"
|l)|l
"T[:Sc:1]1"
D
boost::u32regex r = boost:: nmake_u32regex(re);
boost: : u32regex_token_iterator<std::string::const_iterator>
i (boost:: make_u32regex_token_iterator(text, r, 1)), j;
while(i '=7j)
{
std::cout << *i << std::endl;
++i ;
}
}

Using Boost Regex With MFC Strings

Introduction to Boost.Regex and MFC Strings

The header <boost / r egex/ nf c. hpp> provides Boost.Regex support for MFC string types: note that this support requires Visual
Studio .NET (Visual C++ 7) or later, where all of the MFC and ATL string types are based around the CSimpleStringT classtemplate.

In the following documentation, whenever you see CSimpleStringT<charT>, then you can substitute any of thefollowing MFC/ATL
types (all of which inherit from CSimpleStringT):

CString

CStringA

CStri ngW

CAtl String

CAtl StringA

CAtl StringW
CStringT<charT,traits>
CFi xedStri ngT<char T, N>
CSi mpl eStri ngT<char T>

Regex Types Used With MFC Strings

The following typedefs are provided for the convenience of those working with TCHAR's:

t ypedef basi c_regex<TCHAR> tregex;
t ypedef match_resul t s<TCHAR const *> t mat ch;
t ypedef regex_iterator<TCHAR const *> tregex_iterator;

t ypedef regex_token_iterator<TCHAR const*> tregex_token_iterator;

If you are working with explicitly narrow or wide characters rather than TCHAR, then use the regular Boost.Regex types r egex
and wr egex instead.

Regular Expression Creation From an MFC String

The following helper function is available to assist in the creation of aregular expression from an MFC/ATL string type:
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tenpl ate <cl ass charT>
basi c_r egex<char T>
make_regex(const ATL:: CSi npl eStri ngT<charT>& s,
.. boost: :regex_constants::syntax_option_type f = boost::regex_constants::nornal);

Effects. returnsbasi ¢_regex<char T>(s. Get String(), s.GetString() + s.GetLength(), f);

Overloaded Algorithms For MFC String Types

For each regular expression algorithm that's overloaded for ast d: : basi c_st ri ng argument, there is also one overloaded for the
MFC/ATL string types. These algorithm signatures all look a lot more complex than they actually are, but for completeness here

they are anyway:
regex_match
There are two overloads, the first reports what matched in amatch_results structure, the second does not.

All the usual caveatsfor r egex_mat ch apply, in particular the algorithm will only report a successful match if all of the input text
matches the expression, if thisisn't what you want then user egex_sear ch instead.

tenpl ate <class charT, class T, class A>
bool regex_match(
const ATL:: CSi npl eStringT<char T>& s,
mat ch_resul t s<const B*, A>& what,
const basic_regex<charT, T>& e,
boost: :regex_constants::match_flag_type f = boost::regex_constants:: match_default);

Effects: returns: : boost : : regex_match(s. Get String(), s.GetString() + s.GetLength(), what, e, f);

Example:

I
/1 Extract filenane part of a path froma CString and return the result
/'l as another CString:

/1
CString get_fil ename(const CString& path)
{
boost: :tregex r(__T("(2:\VA[ . *\\N\N) ([T +)")) s
boost: :tmatch what ;
i f(boost::regex_match(path, what, r))
{
/'l extract $1 as a CString:
return CString(what[1].first, what.length(1));
}
el se
{
throw std: :runtime_error("Invalid pathnane");
}
}

regex_match (second overload)

tenpl ate <class charT, class T>
bool regex_mat ch(
const ATL:: CSi npl eStringT<char T>& s,
const basic_regex<B, T>& e,
boost: :regex_constants:: match_flag_type f = boost::regex_constants:: match_default)

Effects: returns: : boost : : regex_match(s. GetString(), s.GetString() + s.GetLength(), e, f);
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Example:

I
/1 Find out if *password* nmeets our password requirenents,
/1 as defined by the regul ar expression *requirenments*.

/1
bool is_valid_password(const CString& password, const CString& requirenments)
{
return boost::regex_match(password, boost::make_regex(requirements));
}

regex_search

There are two additional overloadsfor r egex_sear ch, thefirst reports what matched the second does not:

tenpl ate <class charT, class A class T>
bool regex_search(const ATL::CSi npl eStringT<charT>& s,

mat ch_resul t s<const charT*, A>& what,

const basic_regex<charT, T>& e,

boost::regex_constants::match_flag_type f = boost::regex_constants:: match_del
fault)

Effects: returns ::boost::regex_search(s.GetString(), s.GetString() + s.GetLength(), what, e, f);

Example: Postcode extraction from an address string.

CString extract_postcode(const CString& address)

{
/'l searches throw address for a UK postcode and returns the result,
/'l the expression used is by Phil A on ww.regxlib.com
boost::tregex r(__T(""(([A-Z]{1,2}[0-91{1,2})|([A-Z]{1,2}[0-91[A-Z]))\\s?([0-9]1[A-Z]{2})%"));
boost : :t mat ch what ;
i f(boost::regex_search(address, what, r))
{
/1 extract $0 as a CString:
return CString(what[O].first, what.length());
}
el se
{
throw std::runtime_error("No postcode found");
}
}

regex_search (second overload)

tenpl ate <class charT, class T>
i nline bool regex_search(const ATL::CSinpleStringT<charT>& s,
const basic_regex<charT, T>& e,
boost::regex_constants::match _flag type f = boost::regex_constants::match_default)

Effects: returns: : boost : : regex_search(s. GetString(), s.GetString() + s.GetlLength(), e, f);
regex_replace

There are two additional overloadsfor r egex_r epl ace, thefirst sends output to an output iterator, while the second creates a new
string

135

render

> httpo://www.renderx.com/


http://www.renderx.com/
http://www.renderx.com/reference.html
http://www.renderx.com/tools/
http://www.renderx.com/

Boost.Regex 5.0.0

tenpl ate <class Qutputlterator, class Bidirectionallterator, class traits, class
char T>
Qutputlterator regex_replace(Qutputlterator out,
Bidirectional Iterator first,
Bi directional Iterator |ast,
const basic_regex<charT, traits>& e,
const ATL:: CSi npl eStringT<charT>& fnt,
match_flag_type flags = match_default)

Effects: returns: : boost : : regex_repl ace(out, first, last, e, fmt.GetString(), flags);

tenpl ate <class traits, charT>

ATL: : CSi npl eStri ngT<char T> regex_repl ace(const ATL::CSinpl eStri ngT<charT>& s,
const basic_regex<charT, traits>& e,
const ATL:: CSi npl eStringT<charT>& fnt,
match_flag_type flags = match_default)

Effects: returns a new string created using r egex_r epl ace, and the same memory manager as string s.

Example:

I

/| Take a credit card nunmber as a string of digits,

/1 and reformat it as a human readable string with "-"
/| separating each group of four digits:

/1
const boost::tregex e(__T("\VA(\\d{3,4})[- 12(\\d{4})[- 12(\\d{4})[- J2(\\d{4})\\z"));
const CString human_format = _ T("$1-$2-$3-%$4");
CString human_r eadabl e_card_nunber (const CString& s)
{
return boost::regex_replace(s, e, human_format);
}

Iterating Over the Matches Within An MFC String

The following helper functions are provided to ease the conversion from an MFC/ATL string to a regex_iterator or
regex_token_iterator:

regex_iterator creation helper

tenpl ate <cl ass charT>
regex_iterator<charT const*>
make_regex_iterator(
const ATL:: CSi npl eStringT<char T>& s,
const basi c_regex<charT>& e,
. boost::regex_constants:: match_flag_type f = boost::regex_constants:: match_defaul t);

Effects. returnsregex_iterator(s. GetString(), s.GetString() + s.GetLength(), e, f);

Example:
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void enunerate_links(const CString& htm)
{
/1 enunerate and print all the links in sonme HTM text,
/1 the expression used is by Andew Lee on www. regxlib.com
boost::tregex r(
_ T("href=[\"\ "1 ((http: VNN PNV NN NN ) 20w

OV W) (VN v (VL VL) 2)

O/ PN WS\ wE (&N W\ wF) <)) AN T
boost::tregex_iterator i(boost::make_regex_iterator(htm, r)), j;
while(i '=j)

{
std::cout << (*i)[1l] << std::endl
++i ;

regex_token_iterator creation helpers

tenpl ate <cl ass char T>
regex_token_iterator<charT const*>
make_regex_t oken_iterator (
const ATL:: CSinpl eStringT<charT>& s
const basic_regex<charT>& e
int sub =0
. boost: :regex_constants::match_flag_type f = boost::regex_constants::match_default)

Effects. returnsregex_t oken_iterator(s. GetString(), s.GetString() + s.GetLength(), e, sub, f);

tenpl ate <cl ass charT>
regex_token_iterator<charT const*>
make_regex_token_iterator(
const ATL:: CSi npl eStringT<charT>& s
const basic_regex<charT>& e
const std::vector<int>& subs
.. boost::regex_constants::match_flag_type f = boost::regex_constants::nmatch_default)

Effects: returnsr egex_t oken_iterator(s. Get String(), s.GetString() + s.GetLength(), e, subs, f)

tenpl ate <class charT, std::size_t N>
regex_token_iterator<charT const*>
make_r egex_t oken_i terator(
const ATL:: CSinpl eStringT<charT>& s
const basic_regex<charT>& e
const int (& subs)[N],
. boost::regex_constants:: match_flag_type f = boost::regex_constants:: match_default)

Effects. returnsr egex_t oken_iterator(s. GetString(), s.GetString() + s.GetLength(), e, subs, f);

Example:
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voi d enunerate_links2(const CString& htm)

{
/1 enunerate and print all the links in sonme HTM text,
/1 the expression used is by Andew Lee on www. regxlib.com
boost::tregex r(
_ T("href=[\"\" 1 ((http: VNN VNN NN ) 20 v

OV A F (VAN A (VN N wer) 2) %

O PN AN W SN W (AN WS\ W ) ) ) [N T )
boost::tregex_token_iterator i(boost::nmake_regex_token_iterator(htm, r, 1)), j;
while(i '=7j)

{
std::cout << *i << std::endl;
++1
}
}

POSIX Compatible C API's

S Note
thisis an abridged reference to the POSIX API functions, these are provided for compatibility with other libraries,
rather than asan API to be used in new code (unless you need access from alanguage other than C++). Thisversion
of these functions should a so happily coexist with other versions, as the names used are macros that expand to the
actua function names.

#i ncl ude <boost/cregex. hpp>
or:
#i ncl ude <boost/regex. h>

The following functions are available for users who need a POSIX compatible C library, they are available in both Unicode and
narrow character versions, the standard POSIX APl names are macros that expand to one version or the other depending upon
whether UNICODE is defined or not.

2 I mportant
Note that all the symbols defined here are enclosed inside namespace boost when used in C++ programs, unless
you use#i ncl ude <boost/regex. h> instead - in which case the symbols are still defined in namespace boost,
but are made available in the global nhamespace as well.

The functions are defined as:
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extern "C' {

struct regex_tA
struct regex_tW

i nt regconmpA(regex_tA*, const char*, int)

unsigned int regerrorA(int, const regex_tA*, char*, unsigned int)

i nt regexecA(const regex_tA*, const char*, unsigned int, regmatch_t*, int)
voi d regfreeA(regex_t A*)

int regcompWregex_tW, const wchar_t*, int)

unsigned int regerrorWint, const regex_tW, wchar_t*, unsigned int)

int regexecWconst regex_tW, const wchar_t*, unsigned int, regmatch_t*, int)
voi d regfreeWregex_tW);

#i f def UNI CODE

#defi ne regconmp regconpW
#define regerror regerrorW
#defi ne regexec regexecW
#define regfree regfreew
#define regex_t regex_tW
#el se

#define regconp regconpA
#define regerror regerrorA
#defi ne regexec regexecA
#define regfree regfreeA
#define regex_t regex_tA
#endi f

}

All the functions operate on structure regex_t, which exposes two public members:

Member Meaning

unsi gned int re_nsub Thisisfilled in by r egconp and indicates the number of sub-
expressions contained in the regular expression.

const TCHAR* re_endp Points to the end of the expression to compile when the flag
REG_PEND is set.

S Note
regex_t isactually a#defi ne - itiseitherregex_t Aorr egex_t Wdepending upon whether UNI CODE is defined
or not, TCHAR is either char or wchar _t again depending upon the macro UNI CODE.

regcomp

r egconp takesapointer to ar egex_t , apointer to the expression to compile and a flags parameter which can be a combination of:
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Flag

REG_EXTENDED

REG_BASIC

REG_NOSPEC

REG_ICASE

REG_NOSUB

REG_NEWLINE

REG_PEND

REG_NOCOLLATE

REG_ESCAPE_IN_LISTS

REG_NEWLINE_ALT

REG_PERL

REG_AWK

REG_GREP

REG_EGREP

regerror

Meaning

Compiles modern regular expressions. Equivalent to reg-
base: : char_cl asses | regbase::intervals | reg-
base: : bk _refs.

Compilesbasic (obsol ete) regular expression syntax. Equivalent
toregbase: : char _cl asses | regbase::intervals |
regbase::linmted_ops | regbase::bk_braces |
regbase: : bk_parens | regbase::bk_refs.

All characters are ordinary, the expression is aliteral string.
Compiles for matching that ignores character case.

Has no effect in thislibrary.

When thisflag is set adot does not match the newline character.
When this flag is set the re_endp parameter of the regex t
structure must point to the end of the regular expression to

compile.

When thisflag is set then locale dependent collation for character
ranges is turned off.

When this flag is set, then escape sequences are permitted in
bracket expressions (character sets).

When thisflag is set then the newline character is equivalent to
the alternation operator |.

Compiles Perl like regular expressions.

A shortcut for awk-likebehavior: REG_ EXTENDED | REG _ES-
CAPE_I N_LI STS

A shortcut for grep like behavior: REG BASIC |
REG NEWLI NE_ALT

A shortcut for egrep like behavior: REG EXTENDED |
REG NEW.| NE_ALT

regerror takes the following parameters, it maps an error code to a human readable string:

Parameter

int code

const regex_t* e
char* buf

unsigned int buf_size

Meaning

The error code.

The regular expression (can be null).

The buffer to fill in with the error message.

The length of buf.
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If the error codeis OR'ed with REG_ITOA then the message that resultsis the printable name of the code rather than a message, for
example "REG_BADPAT". If the code is REG_ATIO then e must not be null and e->re_pend must point to the printable name of
an error code, the return value is then the value of the error code. For any other value of code, the return value is the number of
charactersin the error message, if the return value is greater than or equal to buf_size then regerror will have to be called again with
alarger buffer.

regexec

regexec finds the first occurrence of expression e within string buf. If len is non-zero then *m is filled in with what matched the
regular expression, m[0] contains what matched the whole string, m[ 1] thefirst sub-expression etc, see regmatch_t in the header file
declaration for more details. The eflags parameter can be a combination of:

Flag Meaning

REG_NOTBOL Parameter buf does not represent the start of aline.
REG_NOTEOL Parameter buf does not terminate at the end of aline.
REG_STARTEND The string searched starts at buf + pmatch[0].rm_so and ends

at buf + pmatch[0].rm_eo.

regfree

r egf r ee frees all the memory that was allocated by regcomp.

Concepts

charT Requirements

Type char T used a template argument to class template basi c¢_r egex, must have a trivial default constructor, copy constructor,
assignment operator, and destructor. In addition the following requirements must be met for objects; ¢ of type char T, ¢l and c2 of
typechar T const, andi of typei nt:
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Expression Return type Assertion / Note/ Pre- / Post-condition
charT ¢ charT Default constructor (must be trivial).
charT c(cl) charT Copy constructor (must betrivial).
cl=c2 charT Assignment operator (must be trivial).
cl==c2 bool trueif c1 has the same value as c2.
cl!=c2 bool trueif ¢l and c2 are not equal.
cl<c2 bool true if the value of c1 islessthan c2.
cl>c2 bool trueif the value of c1 is greater than c2.
cl<=c2 bool trueif clislessthan or equal to c2.
cl>=c2 bool trueif clisgreater than or equal to c2.
intmax_ti=cl int charT must be convertible to an integral
type.

Note: typecharT isnot required to support
this operation, if the traits class used sup-
ports the full Boost-specific interface,
rather than the minimal standardised-inter-
face (seetraits class requirements below).

charT c(i); charT charT must be constructable from an in-
tegral type.
Traits Class Requirements

There are two sets of requirements for thet r ai t s template argument to basi c_r egex: aminimal interface (which is part of the
regex standardization proposal), and an optional Boost-specific enhanced interface.

Minimal requirements.

In the following table X denotes a traits class defining types and functions for the character container type char T; u is an object of
type X; visan object of typeconst X; pisavalueof typeconst char T*; 11 and 12 are Input Iterators; cisavalue of type const
char T; sisan object of type X: : stri ng_t ype; csisan object of typeconst X::string_type; bisavalueof typebool ;| is
avalueof typei nt ; F1 and F2 are values of typeconst char T*; and loc is an object of type X: : | ocal e_t ype.
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Expression Return type Assertion / Note Pre/ Post condition

X::char_type charT The character container type used in the
implementation of class template ba-
SiC_regex.

X::size type An unsigned integer type, capable of

holding the length of a null-terminated
string of charT's.

X:istring_type std::basic_string<charT> or std::vec-
tor<charT>

X::locale type Implementation defined A copy constructible type that represents
the locale used by the traits class.

X::char_class type Implementation defined A bitmask type representing a particular
character classification. Multiple values
of this type can be bitwise-or'ed together
to obtain anew valid value.

X::length(p) X:size type Yields the smallest i such that p[i] == 0.
Complexity islinear ini.

v.trangate(c) X::char_type Returns a character such that for any
character d that isto be considered equi-
valent to ¢ then v.tranglate(c) == v.trans-

late(d).

v.trandate _nocase(c) X::char_type For all characters C that are to be con-
sidered equivalent to ¢ when comparisons
are to be performed without regard to
case, then v.trandate nocase(c) ==
v.translate_nocase(C).

v.transform(F1, F2) X::string_type Returns a sort key for the character se-
guence designated by the iterator range
[F1, F2) such that if the character se-
guence[G1, G2) sortsbeforethe character
sequence [H1, H2) then v.transform(G1,
G2) < v.transform(H1, H2).

v.transform_primary(F1, F2) X::string_type Returns a sort key for the character se-
guence designated by the iterator range
[F1, F2) such that if the character se-
guence[G1, G2) sortsbeforethe character
sequence [H1, H2) when character case
is not considered then v.trans
form_primary(G1, G2) < wvtrans
form_primary(H1, H2).
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Expression Return type Assertion / Note Pre/ Post condition
v.lookup_classname(F1, F2) X::char_class type Converts the character sequence desig-

nated by the iterator range [F1,F2) into a
bitmask type that can subsequently be
passed to isctype. Values returned from
lookup_classname can be safely bitwise
or'ed together. Returns O if the character
sequence is not the name of a character
classrecognized by X. Thevaluereturned
shall be independent of the case of the
characters in the sequence.

v.lookup_collatename(F1, F2) X::string_type Returns a sequence of characters that
representsthe collating element consisting
of the character sequence designated by
the iterator range [F1, F2). Returns an
empty string if the character sequence is
not avalid collating element.

v.isctype(c, v.lookup_classname (F1, F2))  bool Returnstrueif character cisamember of
the character class designated by theiter-
ator range [F1, F2), false otherwise.

v.value(c, 1) int Returnsthe value represented by the digit
cinbasel if the character cisavalid digit
in base I; otherwise returns -1. [Note: the
value of | will only be 8, 10, or 16. -end
note]

u.imbue(loc) X::locale type Imbues u with the locale loc, returns the
previous locale used by u if any.

v.getloc() X::locae type Returns the current locale used by v if
any.

Additional Optional Requirements

Thefollowing additional requirements are strictly optional, however in order for basi c¢_r egex to take advantage of these additional
interfaces, all of the following requirements must be met; basi c_r egex will detect the presence or absence of the member
boost _ext ensi ons_t ag and configure itself appropriately.
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Expression

X::boost_extensions tag

v.syntax_type(c)

v.escape_syntax_type(c)

v.tranglate(c, b)

v.toi(11, 12, i)

v.error_string(l)

v.tolower(c)

v.toupper(c)

Iterator Requirements

The regular expression algorithms (and iterators) take all require a Bidirectional -Iterator.

Result

An unspecified type.

regex_constants::syntax_type

regex_constants::escape_syntax_type

X::char_type

An integer type capable of holding either
acharT or anint.

std::string

X::.char_type

X::char_type

Assertion / Note Pre/ Post condition

When present, all of the extensionslisted
in this table must be present.

Returns a symbolic value of type
regex_constants::syntax_type that signi-
fiesthe meaning of character c withinthe
regular expression grammar.

Returns a symbolic value of type
regex_constants::escape_syntax_type, that
signifiesthe meaning of character cwithin
the regular expression grammar, when ¢
has been preceded by an escape character.
Precondition: if b isthe character preced-
ing ¢ in the expression being parsed then:
V. syntax_type(b) == syntax_es-
cape

Returns a character d such that: for any
character d that isto be considered equi-
valent to c¢ then v.trans-
| ate(c,false)==v.trans-
| at e(d, fal se).Likewiseforal charac-
tersC that areto be considered equivalent
to ¢ when comparisons are to be per-
formed without regard to case, then
v.transl ate(c,true)==v.trans-
late(C, true).

Behavesasfollows. if p == qorif*pis
not adigit character then returns -1. Oth-
erwise performs formatted numeric input
on the sequence[p,q) and returnsthe res-
ult as an int. Postcondition: either p==q
or *pisanon-digit character.

Returns ahuman readable error string for
the error condition i, wherei is one of the
values enumerated by type regex_con-
stants::error_type. If thevaluel isnot re-
cognized then returns the string "Un-
known error" or alocalized equivalent.

Converts ¢ to lower case, used for Perl-
style\l and \L formatting operations.

Converts ¢ to upper case, used for Perl-
style \u and \U formatting operations.
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Deprecated Interfaces

regex_format (Deprecated)

The algorithmr egex_f or mat is deprecated; new code should use mat ch_r esul t s<>: : f or mat instead. Existing code will con-
tinue to compile, the following documentation is taken from the previous version of Boost.Regex and will not be further updated:

Algorithm regex_format
#i ncl ude <boost/regex. hpp>

Theagorithmr egex_f or mat takesthe results of a match and creates a new string based upon aformat string, r egex_f or mat can
be used for search and replace operations:

tenmpl ate <class Qutputlterator, class iterator, class Allocator, class Formatter>
Qutputlterator regex_format(Qutputlterator out,

const match_results<iterator, Allocator>& m

Formatter fnt,

match_flag_type flags = 0);

The library aso defines the following convenience variation of r egex_f or mat , which returns the result directly as a string, rather
than outputting to an iterator.

S Note
This version may not be available, or may be available in a more limited form, depending upon your compilers
capabilities

tenpl ate <class iterator, class Allocator, class Formatter>

std:: basic_string<charT> regex_fornmat
(const match _results<iterator, Allocator>& m
Formatter fnt,
match_flag_type flags = 0);

Parameters to the main version of the function are passed as follows:

Parameter Description

Qutputlterator out An output iterator type, the output string is sent to this iterator.
Typically thiswould be a std::ostream _iterator.

const match results<iterator, Allocator>& m An instance of match_resul ts obtained from one of the
matching algorithms above, and denoting what matched.

Formatter fnt Either a format string that determines how the match is trans-
formed into the new string, or afunctor that computes the new
string fromm- see mat ch_resul t s<>: : f or mat .

unsi gned fl ags Optional flags which describe how the format stringisto bein-
terpreted.

Format flags are described under mat ch_f | ag_t ype.

The format string syntax (and available options) is described more fully under format strings.
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regex_grep (Deprecated)

The agorithm r egex_gr ep is deprecated in favor of r egex_i t er at or which provides a more convenient and standard library
friendly interface.

The following documentation is taken unchanged from the previous boost release, and will not be updated in future.
#i ncl ude <boost/regex. hpp>

regex_gr ep alows you to search through a bidirectional-iterator range and locate all the (non-overlapping) matches with a given
regular expression. The function is declared as:

tenpl ate <class Predicate, class iterator, class charT, class traits>
unsi gned i nt regex_grep(Predicate foo,

iterator first,

iterator |ast,

const basic_regex<charT, traits>& e,

boost:: match_flag_type flags = match_defaul t)

The library also defines the following convenience versions, which take either a const charT*, or a const std:: ba-
si c_string<>&in place of apair of iterators.

tenpl ate <class Predicate, class charT, class traits>
unsi gned int regex_grep(Predicate foo,
const charT* str,
const basic_regex<charT, traits>& e,
boost:: match_flag_type flags = match_defaul t);

tenpl ate <cl ass Predicate, class ST, class SA, class charT, class traits>
unsi gned int regex_grep(Predicate foo,
const std::basic_string<charT, ST, SA>& s,

const basic_regex<charT, traits>& e,
boost:: match_flag_type flags = match_defaul t);

The parameters for the primary version of r egex_gr ep have the following meanings:

foo: A predicate function object or function pointer, see below for more information.

first: The start of the range to search.

last: The end of the range to search.

e: The regular expression to search for.

flags: The flags that determine how matching is carried out, one of the match_flags enumerators.

The algorithm finds all of the non-overlapping matches of the expression e, for each match it fillsamat ch_r esul t s<i t er at or >

structure, which contains information on what matched, and calls the predicate foo, passing the mat ch_resul t s<i terator>asa
single argument. If the predicate returnstrue, then the grep operation continues, otherwise it terminates without searching for further
matches. The function returns the number of matches found.

The general form of the predicateis:

struct grep_predicate

{
}

bool operator()(const match_results<iterator_type>& m;
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For example the regular expression "a*b" would find one match in the string "aaaaab" and two in the string "aaabb".

Remember this algorithm can be used for alot more than implementing a version of grep, the predicate can be and do anything that
you want, grep utilities would output the results to the screen, another program could index afile based on aregular expression and
store a set of bookmarksin alist, or atext file conversion utility would output to file. The results of oner egex_gr ep can even be
chained into another r egex_gr ep to create recursive parsers.

The algorithm may throw st d: : runti me_er r or if the complexity of matching the expression against an N character string begins
to exceed O(Nz), or if the program runs out of stack space while matching the expression (if Boost.Regex is configured in recursive
mode), or if the matcher exhaustsit's permitted memory alocation (if Boost.Regex is configured in non-recursive mode).

Example: convert the example fromr egex_sear ch to user egex_gr ep instead:

#i ncl ude <string>
#i ncl ude <map>
#i ncl ude <boost/regex. hpp>

/'l 1 ndexd asses:

/1l takes the contents of a file in the formof a string

/'l and searches for all the C++ class definitions, storing

/1 their locations in a map of strings/int's

typedef std::map<std::string, int, std::less<std::string> > map_type;

const char* re =
/1 possibly | eadi ng whitespace:
"A[[:space:]]*"
/| possible tenplate declaration:
"(tenplate[[:space:]]*<[";:{]+>[[:space:]]*)?"
/1 class or struct:
"(class|struct)[[:space:]]*"

/1 1 eading decl spec macros etc:

(
BARSRRTAR S
"[[:blank: 11*\\ ([)]*\\)"
"y o
")*::[[:space:]]*"

/1 the class nane

"N\ <A\\NW\\>)[[:space:]]*"

/1 tenpl ate specialisation paraneters
(<" :{1+>)?[[:space:]]*"

/1 terminate in { or

SOV LA W{O TN

boost: : regex expression(re);
cl ass I ndexC assesPred

{
map_type& m
std::string::const_iterator base;
publi c:

I ndexCl assesPred(map_type& a, std::string::const_iterator b) : ma), base(b) {}
bool operator()(const smatch& what)
{
/1 what[ 0] contains the whole string
/1 what[5] contains the class nane.
/1 what[6] contains the tenplate specialisation if any.
/1 add class nanme and position to map:
mstd::string(what[5].first, what[5].second) + std::string(what[6].first, what[6].second)]| =
what [ 5] . first - base;
return true;

148

render

s httpo://www.renderx.com/


http://www.renderx.com/
http://www.renderx.com/reference.html
http://www.renderx.com/tools/
http://www.renderx.com/

Boost.Regex 5.0.0

}s
voi d | ndexC asses(map_type& m const std::string& file)
{
std::string::const_iterator start, end;
start = file.begin();
end = file.end();
regex_grep(l ndexC assesPred(m start), start, end, expression);
}

Example: User egex_gr ep to call aglobal callback function:

#i ncl ude <string>
#i ncl ude <map>
#i ncl ude <boost/regex. hpp>

/'l purpose:

/'l takes the contents of a file in the formof a string

/'l and searches for all the C++ class definitions, storing

/1 their locations in a map of strings/int's

typedef std::map<std::string, int, std::less<std::string> > map_type;

const char* re =
/1 possibly | eadi ng whitespace:
"A[[:space:]]*"
/'l possible tenplate declaration:
"(tenplate[[:space:]]*<[";:{]+>[[:space:]]*)?"
/] class or struct:
"(class|struct)[[:space:]]*"

/1 1 eading decl spec macros etc:

(
BARSRNAR S
"[[:blank: J1*\\ ([*)]*\\)"
"y o
")*::[[:space:]]*"

/1 the class nane
"(\\N<A\NW\\>)[[:space:]]*"

/1 tenpl ate specialisation paraneters
(<" :{1+>)?[[:space:]]*"

/1 terminate in { or

OV LA WLO TN

boost: :regex expression(re);
map_type cl ass_i ndex;
std::string::const_iterator base;

bool grep_call back(const boost::smatch& what)
{
/1 what[ 0] contains the whole string
/1 what[5] contains the class nane.
/1 what[6] contains the tenplate specialisation if any.
/1 add class nane and position to map:
class_inQd
dex[std::string(what[5].first, what[5].second) + std::string(what[6].first, what[6].second)] =
what [ 5] . first - base;
return true;
}
voi d | ndexCl asses(const std::string& file)

{
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std::string::const_iterator start, end,

start = file.begin();

end = file.end();

base = start;

regex_grep(grep_call back, start, end, expression, match_default);

Example: user egex_gr ep to call aclass member function, use the standard library adaptersst d: : mem f un and st d
to convert the member function into a predicate:

#i ncl ude <string>

#i ncl ude <map>

#i ncl ude <boost/regex. hpp>

#i ncl ude <functional >

/'l purpose:

/'l takes the contents of a file in the formof a string

/'l and searches for all the C++ class definitions, storing
/1 their locations in a map of strings/int's

typedef std::map<std::string, int, std::less<std::string> > map_type;
cl ass cl ass_i ndex
{
boost: : regex expression;
map_t ype i ndex;
std::string::const_iterator base;
bool grep_call back(boost::smatch what);
public:
voi d | ndexCl asses(const std::string& file);
cl ass_i ndex()
i ndex(),
expression("~(tenplate[[:space:]]*<[";:{]+>[[:space:]]*)?"
"(class|struct)[[:space:]]*(\\<\\wH\\>([[:blank: J]7*\\([*)]*\\))?"
"[[:space:]]1*)*(\\<A\w\\>)[[:space: ] *(<[";:{]+>[[:space:]]*)?"
OISO TN

:: bi ndlst

){}
s
bool class_index: :grep_call back(boost::smatch what)
{
/1 what[ 0] contains the whole string
/1 what[5] contains the class nane.
/1 what[6] contains the tenplate specialisation if any.
/1 add class nane and position to map:
i ndex[std::string(what[5].first, what[5].second) + std::string(what[6].first, what[6].second)] =
what [ 5] . first - base;
return true;
}
voi d cl ass_index: : I ndexCl asses(const std::string& file)
{
std::string::const_iterator start, end,
start = file.begin();
end = file.end();
base = start;
regex_grep(std::bindlst(std:: memfun(&class_index: :grep_callback), this),
start,
end,
expressi on);
}

Finally, C++ Builder users can use C++ Builder's closure type as a callback argument:
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#i ncl ude <string>

#i ncl ude <map>

#i ncl ude <boost/regex. hpp>

#i ncl ude <functional >

/'l purpose

/'l takes the contents of a file in the formof a string

/1 and searches for all the C++ class definitions, storing
/1l their locations in a map of strings/int's

typedef std::map<std::string, int, std::less<std::string> > nmap_type;
cl ass cl ass_i ndex
{
boost: : regex expression
map_type i ndex;
std::string::const_iterator base
typedef boost::smatch arg_type
bool grep_call back(const arg_type& what)
public:
typedef bool (__closure* grep_callback _type)(const arg_type&)
voi d | ndexCl asses(const std::string& file)
cl ass_i ndex()
i ndex(),
expression("~(tenplate[[:space:|]*<[";:{]+>[[:space:]]*)?"
"(class|struct)[[:space:]]*(\\<\\wH\\>([[:blank:7]*\\([~)]*\\))?"
"[[:space: 11*)*(\\<\\w\\>)[[:space: ] *(<[";:{]+>[[:space:]]*)?"
SO WO TN
){}
s

bool class_index::grep_call back(const arg_type& what)
{
/1 what[ 0] contains the whole string
/1 what[5] contains the class nane.
/1 what[6] contains the tenplate specialisation if any.
/1 add class nanme and position to nap
i ndex[std::string(what[5].first, what[5].second) + std::string(what[6].first, what[6].second)] =
what [ 5] . first - base;
return true

}
voi d cl ass_i ndex: : |1 ndexC asses(const std::string& file)
{
std::string::const_iterator start, end;
start = file.begin()
end = file.end();
base = start
cl ass_i ndex: : grep_cal | back_type cl = &(this->grep_callback)
regex_grep(cl
start,
end
expressi on);
}

regex_split (deprecated)

Theagorithmr egex_spl i t hasbeen deprecated in favor of theiterator r egex_t oken_i t er at or which has amore flexible and
powerful interface, aswell as following the more usual standard library "pull” rather than "push” semantics.

Codewhich usesr egex_spl i t will continueto compile, thefollowing documentation istaken from aprevious Boost.Regex version:

#i ncl ude <boost/regex. hpp>
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Algorithmr egex_spl it performsasimilar operation to the perl split operation, and comes in three overloaded forms;

tenpl ate <class Qutputlterator, class charT, class Traitsl, class Allocl, class Traits2>
std::size_t regex_split(Qutputlterator out,

std::basic_string<charT, Traitsl, Allocl>& s

const basic_regex<charT, Traits2>& e

boost:: match_fl ag_type fl ags

std::size_t max_split)

tenpl ate <class Qutputlterator, class charT, class Traitsl, class Allocl, class Traits2>
std::size_t regex_split(Qutputlterator out,

std:: basic_string<charT, Traitsl, Allocl>& s

const basic_regex<charT, Traits2>& e

boost:: match_flag_type flags = match_defaul t)

tenpl ate <class Qutputlterator, class charT, class Traitsl, class Allocl>
std::size_t regex_split(Qutputlterator out,
std:: basic_string<charT, Traitsl, Allocl>& s)

Effects: Each version of the algorithm takes an output-iterator for output, and a string for input. If the expression contains no marked
sub-expressions, then the algorithm writes one string onto the output-iterator for each section of input that does not match the expression.
If the expression does contain marked sub-expressions, then each time a match is found, one string for each marked sub-expression
will be written to the output-iterator. No more than max_split strings will be written to the output-iterator. Before returning, all the
input processed will be deleted from the string s (if max_split is not reached then all of s will be deleted). Returns the number of
strings written to the output-iterator. If the parameter max_split is not specified then it defaults to Ul NT_MAX. If no expression is
specified, then it defaults to "\s+", and splitting occurs on whitespace.

Throws: st d: : runti me_error if thecomplexity of matching the expression against an N character string beginsto exceed O(NZ),
or if the program runs out of stack space while matching the expression (if Boost.Regex is configured in recursive mode), or if the
matcher exhausts its permitted memory allocation (if Boost.Regex is configured in non-recursive mode).

Example: the following function will split the input string into a series of tokens, and remove each token from the string s:

unsi gned tokenise(std::list<std::string>& |, std::string& s)

{
}

return boost::regex_split(std::back_inserter(l), s);

Example: the following short program will extract all of the URL's from a html file, and print them out to couit:
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#i ncl ude <list>

#i ncl ude <fstreamr

#i ncl ude <i ostreanr

#i ncl ude <boost/regex. hpp>

boost::regex e("<\\s*A\\s+[">] *href\\s*=\\s*\"([AM"]*)\"",
boost: :regbase::normal | boost::regbase::icase);

void load file(std::string& s, std::istream& is)
{
s.erase();
/1
/] attenpt to grow string buffer to match file size,
/1 this doesn't always work...
s.reserve(is.rdbuf()-&gtin_avail ());
char c;
while(is.get(c))
{
/1 use logarithnmc growh stategy, in case
/1 in_avail (above) returned zero:
if(s.capacity() == s.size())
s.reserve(s.capacity() * 3);
s.append(1, c);

int main(int argc, char** argv)

{
std::string s;
std::list<std::string> |;
for(int i = 1; i < argc; ++i)
{
std::cout << "Findings URL's in " << argv[i] << ":" << std::endl;
s. erase();
std::ifstreamis(argv[il]);
load_file(s, is);
boost::regex_split(std::back_inserter(l), s, e);
whil e(l.size())
{
s = *(l.begin());
| . pop_front();
std::cout << s << std::endl;
}
}
return O;
}

High Level Class RegEx (Deprecated)

The high level wrapper class RegEXx is now deprecated and does not form part of the regular expression standardization proposal .
Thistypestill exists, and existing code will continueto compile, however the following documentation isunlikely to be further updated.

#i ncl ude <boost/cregex. hpp>

The class RegEXx provides ahigh level simplified interface to the regular expression library, this class only handles narrow character
strings, and regular expressions always follow the "normal” syntax - that is the same as the perl / ECMA Script syntax.
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typedef bool (*GepCallback)(const RegEx& expression);
typedef bool (*GepFileCallback)(const char* file, const RegEx& expression);
t ypedef bool (*FindFilesCallback)(const char* file);

cl ass RegEx

{
public:
RegEx() ;
RegEx(const RegEx& o) ;
~RegEx() ;
RegEx(const char* c, bool icase = false);
explicit RegEx(const std::string& s, bool icase = false);
RegEx& operat or =(const RegEx& o) ;
RegEx& operat or=(const char* p);
RegEx& operator=(const std::string& s);
unsi gned int SetExpression(const char* p, bool icase = false);
unsi gned int SetExpression(const std::string& s, bool icase = false);
std::string Expression()const;
I
/'l now mat chi ng operators:
I
bool Match(const char* p, boost::match_flag type flags = match_default);
bool Match(const std::string& s, boost::match_flag type flags = match_default);
bool Search(const char* p, boost::match_flag_ type flags = match_default);
bool Search(const std::string& s, boost::match_flag_type flags = match_default);
unsigned int Gep(GepCallback cb, const char* p,
boost::match_flag_type flags = match_default);
unsigned int Gep(GepCallback ch, const std::string& s,
boost::match_flag_type flags = match_default);
unsigned int Grep(std::vector<std::string>& v, const char* p,
boost::match_flag_type flags = match_default);
unsigned int Gep(std::vector<std::string>& v, const std::string& s,
boost::match_flag_type flags = match_default);
unsigned int Gep(std::vector<unsigned int>& v, const char* p,
boost::match_flag_type flags = match_default);
unsigned int Gep(std::vector<unsigned int>& v, const std::string& s,
boost::match_flag_type flags = match_default);
unsigned int GepFiles(GepFileCallback cb, const char* files, bool recurse = fal se,
boost:: match_flag_type flags = match_defaul t);
unsigned int GepFiles(GepFileCallback cb, const std::string& files,
bool recurse = false,
boost:: match_flag_type flags = match_defaul t);
unsi gned int FindFiles(FindFilesCallback cb, const char* files,
bool recurse = false,
boost:: match_flag_type flags = match_defaul t);
unsi gned int FindFiles(FindFilesCallback cb, const std::string& files,
bool recurse = false,
boost:: match_flag_type flags = match_defaul t);
std::string Merge(const std::string& in, const std::string& fnt,
bool copy = true, boost::match_flag_type flags = match_default);
std::string Merge(const char* in, const char* fnt, bool copy = true,
boost::match_flag_type flags = match_default);
unsigned Split(std::vector<std::string>& v, std::string& s,
boost:: match_flag_type flags = match_defaul t,
unsi gned max_count = ~0);
I
/1 now operators for returning what nmatched in nore detail:
I
unsigned int Position(int i = 0)const;
unsigned int Length(int i = 0)const;
bool Matched(int i = 0)const;

unsi gned int Line()const;
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unsi gned int Marks() const;
std::string What(int i)const;
std::string operator[](int i)const

static const unsigned int npos;

Member functions for class RegEx are defined as follows:
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M ember

RegEx();

RegEx(const RegEx& 0);
RegEx(const char* c, bool icase = false);

RegEx(const std::string& s, bool icase = fal se);

RegEx& oper at or =(const RegEx& 0);

RegEx& operat or=(const char* p);
RegEx& operator=(const std::string& s);

unsi gned int SetExpression(constchar?*
i case = fal se);

p, bool

unsi gned int SetExpression(const
s, bool icase = false);

std::string&

std::string Expression()const;
bool Match(const char* p, boost::match_flag_type

flags = match_default);

bool Mat ch( const std::string& S,
boost::match_flag_type flags = match_default);

bool Search(const char* p,
boost::match_flag_type flags = match_default);
bool Sear ch( const std::string& s,
boost::match_flag_type flags = match_default);

unsigned int Gep(GepCallback ch, const char*
p, boost::match flag type flags = nmatch_de-
fault);

Description

Default constructor, constructs an instance of RegEx without
any valid expression.

Copy constructor, all the properties of parameter o are copied.

Constructs an instance of RegEX, setting the expression to ¢, if
icase istrue then matching isinsensitive to case, otherwiseitis
sensitive to case. Throws bad_expr essi on on failure.

Constructs an instance of RegEX, setting the expression to s, if
icase istrue then matching isinsensitive to case, otherwiseitis
sensitive to case. Throwsbad_expr essi on on failure.

Default assignment operator.

Assignment operator, equivalent to calling Set Expr essi on( p,
fal se) . Throwsbad_expr essi on on falure.

Assignment operator, equivaent to calling Set Expr essi on( s,
fal se). Throwsbad_expr essi on onfailure.

Sets the current expression to p, if icase is true then matching
is insensitive to case, otherwise it is sensitive to case. Throws
bad_expr essi on on failure.

Sets the current expression to s, if icase is true then matching
is insensitive to case, otherwise it is sensitive to case. Throws
bad_expr essi on on failure.

Returns a copy of the current regular expression.

Attemptsto match the current expression against thetext p using
the match flags flags - seemat ch_f | ag_t ype. Returnstrue if
the expression matches the whole of the input string.

Attemptsto match the current expression against the text susing
the mat ch_f 1 ag_type flags. Returns true if the expression
matches the whole of the input string.

Attempts to find a match for the current expression somewhere
in the text p using the nat ch_f | ag_t ype flags. Returns true
if the match succeeds.

Attemptsto find a match for the current expression somewhere
in the text susing the mat ch_f | ag_t ype flags. Returns true
if the match succeeds.

Finds all matches of the current expression in the text p using
the mat ch_f 1 ag_t ype flags. For each match found calls the
call-back function cb as: cb(*t hi s); If at any stage the call-
back function returns false then the grep operation terminates,
otherwise continues until no further matches arefound. Returns
the number of matches found.
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M ember

unsigned int
std::string& s,
mat ch_defaul t);

G ep(GepCal | back cb, const
boost:: match_flag type flags =

unsi gned int Gep(std::vector<std::string>& v,
const char* p, boost::match_flag type flags =
mat ch_def aul t);

unsigned int Gep(std::vector<std::string>& v,
const std::string& s, boost::match_flag_type
flags = match_default);

unsigned int Grep(std::vector<unsigned int>& v,
const char* p, boost::match_flag type flags =
mat ch_defaul t);

unsi gned i nt Grep(std::vector<unsigned int>& v,
const std::string& s, boost::match_flag_type
flags = match_default);

unsigned int GepFiles(GepFileCallback cb,
const char* files, bool recurse = false,
boost::match_flag_type flags = match_default);

unsigned int GepFiles(GepFileCallback cb,
const std::string& files, bool recurse = fal se,
boost::match_flag_type flags = match_default);

Description

Finds all matches of the current expression in the text s using
the mat ch_f1 ag_t ype flags. For each match found calls the
call-back function cb as: cb(*t hi s); If at any stage the call-
back function returns false then the grep operation terminates,
otherwise continues until no further matches arefound. Returns
the number of matches found.

Finds all matches of the current expression in the text p using
themat ch_f | ag_t ype flags. For each match pushes a copy of
what matched onto v. Returns the number of matches found.

Finds al matches of the current expression in the text s using
themat ch_f | ag_t ype flags. For each match pushes acopy of
what matched onto v. Returns the number of matches found.

Finds all matches of the current expression in the text p using
themat ch_f | ag_t ype flags. For each match pushesthe starting
index of what matched onto v. Returns the number of matches
found.

Finds all matches of the current expression in the text s using
themat ch_f | ag_t ype flags. For each match pushesthe starting
index of what matched onto v. Returns the number of matches
found.

Findsall matches of the current expression in thefilesfilesusing
themat ch_f | ag_t ype flags. For each match callsthe call-back
function cb. If the call-back returns fal se then the algorithm re-
turns without considering further matches in the current file, or
any further files.

The parameter files can include wild card characters ™' and '?,
if the parameter recurseistrue then searches sub-directoriesfor
matching file names.

Returns the total number of matches found.

May throw an exception derived from st d: : runti me_error
if fileio fails.

Findsall matches of the current expression in thefilesfilesusing
themat ch_f | ag_t ype flags. For each match callsthe call-back
function ch.

If the call-back returns fal se then the algorithm returns without
considering further matches in the current file, or any further
files.

The parameter files can include wild card characters ™' and '?,
if the parameter recurseistrue then searches sub-directoriesfor
matching file names.

Returns the total number of matches found.

May throw an exception derived from st d: : runti me_err or
if fileio fails.
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M ember Description

unsigned int FindFiles(FindFilesCallback cb, Searchesfilestofindall thosewhich contain atleast one match

const char* files, bool recurse = false, ofthecurrent expression using the match_fl ag_type flags.

boost:: match _flag type flags = match_default);  For each matching file calls the call-back function cb. If the
call-back returnsfal se then the algorithm returns without consid-
ering any further files.

The parameter files can include wild card characters ™*' and '?,
if the parameter recurse istrue then searches sub-directoriesfor
matching file names.

Returns the total number of files found.

May throw an exception derived fromst d: : runti me_err or
if fileio fails.

unsigned int FindFiles(FindFilesCallback cb, Searchesfilestofindallthosewhich contain atleast one match
const std::string& files, bool recurse = false, of the current expression using the mat ch_f | ag_t ype flags.
boost:: match_flag_type flags = match_default);  For each matching file calls the call-back function ch.

If the call-back returns fal se then the algorithm returns without
considering any further files.

The parameter files can include wild card characters *' and '?,
if the parameter recurse istrue then searches sub-directoriesfor
matching file names.

Returns the total number of files found.

May throw an exception derived fromst d: : runti me_err or
if fileio fails.

std::string Merge(const std::string& in, const Performsa search and replace operation: searches through the

std::string& fnt, bool copy = true, stringinfor al occurrences of the current expression, for each

boost:: match_flag_type flags = match_default);  occurrence replacesthe match with the format string fmt. Uses
flagsto determine what gets matched, and how the format string
should be treated. If copy istrue then all unmatched sections of
input are copied unchanged to output, if the flag
format_first_only is set then only the first occurance of the pat-
tern found is replaced. Returns the new string. See also format
string syntax, and mat ch_f 1 ag_t ype.

std::string Merge(const char* in, const char* Performsa search and replace operation: searches through the

fnt, bool copy = true, boost::match_flag_type stringinfor all occurrences of the current expression, for each

flags = match_defaul t); occurrence replaces the match with the format string fmt. Uses
flagsto determine what gets matched, and how the format string
should be treated. If copy istrue then all unmatched sections of
input are copied unchanged to output, if the flag
format_first_only is set then only thefirst occurance of the pat-
tern found is replaced. Returns the new string. See also format
string syntax, and nat ch_f | ag_t ype.
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M ember

unsigned Split(std::vector<std::string>& v,
std::string& s, boost::match flag type flags =
mat ch_defaul t, unsi gned max_count = ~0);

unsi gned int Position(int

unsi gned int Length(int i =

= 0) const;

0) const;

bool Matched(int i = 0)const;

unsi gned int Line()const;

unsi gned int Marks() const;

std::string What (int i)const;

std::string operator[](int

Internal Details

Unicode lterators

Synopsis

i ) const

Description

Splits the input string and pushes each one onto the vector. If
the expression contains no marked sub-expressions, then one
string is outputted for each section of the input that does not
match the expression. If the expression does contain marked
sub-expressions, then outputs one string for each marked sub-
expression each time a match occurs. Outputs no more than
max_count strings. Before returning, deletes from the input
string sall of the input that has been processed (all of the string
if max_count was not reached). Returns the number of strings
pushed onto the vector.

Returns the position of what matched sub-expressioni. If i =
0 then returns the position of the whole match. Returns
RegEx: : npos if the supplied index isinvalid, or if the specified
sub-expression did not participate in the match.

Returns the length of what matched sub-expressioni. Ifi = 0
then returns the length of the whole match. Returns
RegEx: : npos if thesupplied index isinvalid, or if the specified
sub-expression did not participate in the match.

Returnstrue if sub-expression i was matched, fal se otherwise.

Returnstheline on which the match occurred, indexes start from
1 not zero, if no match occurred then returns RegEx: : npos.

Returnsthe number of marked sub-expressions containedin the
expression. Notethat thisincludesthewhole match (sub-expres-
sion zero), so the value returned is aways >= 1.

Returnsacopy of what matched sub-expressioni. Ifi = 0then
returns a copy of the whole match. Returns a null string if the
index isinvalid or if the specified sub-expression did not parti-
cipate in a match.

Returnswhat (i ) ; Canbeusedto smplify accessto sub-expres-
sion matches, and make usage more perl-like.

#i ncl ude <boost/regex/ pendi ng/ uni code_iterator. hpp>
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tenpl ate <cl ass Baselterator, class Ul6Type = ::boost::uintl6_t>
class u32_to_ul6_iterator;

tenpl ate <cl ass Baselterator, class U32Type = ::boost::uint32_t>
class ul6_to_u32_ iterator;

tenpl ate <cl ass Baselterator, class U8Type = ::boost::uint8_t>
class u32_to_u8_ iterator;

tenpl ate <cl ass Baselterator, class U32Type = ::boost::uint32_t>
class u8_to_u32_ iterator;

tenpl ate <cl ass Baselterator>
class utfl6_output_iterator;

tenpl ate <cl ass Baselterator>
class utf8 output_iterator;

Description

Thisheader contains a sel ection of iterator adaptorsthat make asequence of charactersin one encoding "look like" aread-only sequence
of charactersin another encoding.

tenpl ate <cl ass Baselterator, class Ul6Type = ::boost::uintl6_t>
class u32_to_ul6_iterator
{

u32_to_ ul6_iterator();
u32_to_ul6_iterator(Baselterator start_position);

/1 Other standard Bidirectionallterator nenbers here...

A Bidirectional iterator adapter that makes an underlying sequence of UTF32 characterslook like a (read-only) sequence of UTF16
characters. The UTF16 characters are encoded in the platforms native byte order.

tenpl ate <cl ass Baselterator, class U32Type = ::boost::uint32_t>
class ul6 to u32 iterator
{

ulé to u32 iterator();

ulé_to_u32_iterator(Baselterator start_position);

ulé_to_u32_iterator(Baselterator start_position, Baselterator start_range, BaselteratO
or end_range);

/1 Other standard Bidirectionallterator nenbers here. ..

A Bidirectional iterator adapter that makes an underlying sequence of UTF16 characters (in the platforms native byte order) look
like a (read-only) sequence of UTF32 characters.

The three-arg constructor of this class takes the start and end of the underlying sequence as well as the position to start iteration
from. This constructor validates that the underlying sequence has validly encoded endpoints: this prevents accidentally increment-
ing/decrementing past the end of the underlying sequence as aresult of invalid UTF16 code sequences at the endpoints of the under-
lying range.
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tenpl ate <cl ass Baselterator, class U8Type = ::boost::uint8_t>
class u32_to_u8_ iterator
{

u32_to_u8_iterator();
u32_to_u8_iterator(Baselterator start_position);

/1 Other standard Bidirectionallterator nenbers here...

b
A Bidirectional iterator adapter that makes an underlying sequence of UTF32 characters ook like a (read-only) sequence of UTF8
characters.

tenpl ate <cl ass Baselterator, class U32Type = ::boost::uint32_t>

class u8 to u32 iterator

{

u8 to u32 iterator();

u8_to_u32_iterator(Baselterator start_position);

u8_to_u32_iterator(Baselterator start_position, Baselterator start_range, Baselterat[
or end_range);

/1 Other standard Bidirectionallterator nenbers here. ..

A Bidirectional iterator adapter that makes an underlying sequence of UTF8 characters look like a (read-only) sequence of UTF32
characters.

The three-arg constructor of this class takes the start and end of the underlying sequence as well as the position to start iteration
from. This constructor validates that the underlying sequence has validly encoded endpoints: this prevents accidentally increment-
ing/decrementing past the end of the underlying sequence as aresult of invalid UTF8 code sequences at the endpoints of the under-
lying range.

tenpl ate <cl ass Baselterator>
class utfl1l6_output_iterator

{
utf16_out put _iterator(const Baselteratoré& b);
utf16_output_iterator(const utfl6_output_iterator& that);
utf16_out put _iterator& operator=(const utfl6_output_iterator& that);
/1 Other standard Cutputlterator nenmbers here...

b

Simple Outputlterator adapter - accepts UTF32 values as input, and forwards them to Baselterator b as UTF16. Both UTF32 and
UTF16 values are in native byte order.

tenpl ate <cl ass Baselterator>
class utf8 output_iterator

{
utf8 out put _iterator(const Baselteratoré& b);
utf8_ output _iterator(const utf8 output_iterator& that);
utf8_out put _iterator& operator=(const utf8 output_iterator& that);
/1 Other standard Qutputlterator nenbers here...
b

Simple Outputlterator adapter - accepts UTF32 values as input, and forwards them to Baselterator b as UTF8. The UTF32 input
values must be in native byte order.
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Background Information

Headers

There are two main headers used by this library: <boost / r egex. hpp> provides full access to the main template library, while
<boost / cr egex. hpp> provides access to the (deprecated) high level class RegEx, and the POSIX API functions.

Thereisaso aheader containing only forward declarations<boost / r egex_f wd. hpp> for use when an interface is dependent upon
basi c¢_r egex, but otherwise does not need the full definitions.

Localization

Boost.Regex provides extensive support for run-time localization, the localization model used can be split into two parts: front-end
and back-end.

Front-end localization deal swith everything which the user sees - error messages, and the regular expression syntax itself. For example
a French application could change [[:word:]] to [[:mot:]] and \w to \m. Modifying the front end locale requires active support from
the devel oper, by providing the library with a message catal ogue to load, containing the localized strings. Front-end localeis affected
by the LC_MESSAGES category only.

Back-end localization deal s with everything that occurs after the expression has been parsed - in other words everything that the user
does not see or interact with directly. It deals with case conversion, collation, and character class membership. The back-end locale
does not require any intervention from the developer - the library will acquire all the information it requires for the current locale
from the underlying operating system/ runtimelibrary. Thismeansthat if the program user does not interact with regular expressions
directly - for exampleif the expressions are embedded in your C++ code - then no explicit localization isrequired, asthe library will
take care of everything for you. For example embedding the expression [[:word:]]+ in your code will always match a whole word,
if the program is run on a machine with, for example, a Greek locale, then it will still match awhole word, but in Greek characters
rather than Latin ones. The back-end locale is affected by the LC_TYPE and LC_COLLATE categories.

There are three separate localization mechanisms supported by Boost.Regex:
Win32 localization model.

This is the default model when the library is compiled under Win32, and is encapsulated by the traits classw32_regex_traits.
When this model is in effect each basi c_r egex object getsit's own LCID, by default this is the users default setting as returned
by GetUserDefaultL CID, but you can call imbue on the basi c_r egex object to set it'slocale to some other LCID if you wish. All
the settings used by Boost.Regex are acquired directly from the operating system bypassing the C run time library. Front-end local-
ization requires aresource dll, containing a string table with the user-defined strings. The traits class exports the function:

static std::string set_nessage_cat al ogue(const std::string& s);

which needs to be called with a string identifying the name of the resource dll, before your code compiles any regular expressions
(but not necessarily before you construct any basi c_r egex instances):

boost::w32_regex_traits<char>::set_nessage_catal ogue("nydl|.dlIl");

The library provides full Unicode support under NT, under Windows 9x the library degrades gracefully - characters 0 to 255 are
supported, the remainder are treated as "unknown" graphic characters.

C localization model.

Thismodel has been deprecated in favor of the C++ local e for all non-Windows compilersthat support it. Thislocaleis encapsul ated
by the traits class c_regex_traits, Win32 users can force this model to take effect by defining the pre-processor symbol
BOOST_REGEX_USE C LOCALE. Whenthismodel isin effect thereisasingle global locale, asset by set | ocal e. All settings
are acquired from your run time library, consegquently Unicode support is dependent upon your run time library implementation.
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Front end localization is not supported.

Note that calling setlocale invalidates all compiled regular expressions, calling set | ocal e(LC_ALL, " C') will makethislibrary
behave equivalent to most traditional regular expression librariesincluding version 1 of thislibrary.

C++ localization model.

Thismodel isthe default for non-Windows compilers.

When thismodel isin effect each instance of basi ¢_r egex hasitsowninstanceof std: : | ocal e, classbasi c_r egex alsohasa
member function i mbue which allows the locale for the expression to be set on a per-instance basis. Front end localization requires
aPOSIX message catalogue, which will be loaded viathe st d: : nessages facet of the expression's locale, the traits class exports
the symbol:

static std::string set_nessage_catal ogue(const std::string& s);

which needsto be caled with astring identifying the name of the message catal ogue, before your code compilesany regular expressions
(but not necessarily before you construct any basic_regex instances):

boost:: cpp_regex_traits<char>::set_nessage_cat al ogue("nmycat al ogue") ;

Note that calling basi c_r egex<>: : i mbue will invalidate any expression currently compiled in that instance of basi c_r egex.

Finally note that if you build the library with a non-default localization model, then the appropriate pre-processor symbol
(BOOST_REGEX_USE_C_LOCALE orBOOST_REGEX_USE_CPP_L OCALE) must be defined both when you build the support
library, and when you include <boost / r egex. hpp> or <boost / cr egex. hpp> inyour code. The best way to ensure thisisto add
the #define to <boost / r egex/ user . hpp>.

Providing a message catalogue

In order to localize the front end of the library, you need to provide the library with the appropriate message strings contained either
in aresource dil's string table (Win32 model), or a POSIX message catalogue (C++ models). In the latter case the messages must
appear in message set zero of the catalogue. The messages and their id's are as follows:
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M essage

101

102

103

104

105

106

107

108

109
110
111
112

113

114

115

116

117

118

119

The character used to start asub-expres-
sion.

The character used to end asub-expres-
sion declaration.

The character used to denote an end of
line assertion.

The character used to denote the start
of line assertion.

The character used to denote the
"match any character expression”.

The match zero or more times repeti-
tion operator.

The match one or more repetition oper-
ator.

The match zero or one repetition oper-
ator.

The character set opening character.
The character set closing character.
The alternation operator.

The escape character.

The hash character (not currently
used).

The range operator.

The repetition operator opening charac-
ter.

The repetition operator closing charac-
ter.

The digit characters.

The character which when preceded
by an escape character represents the
word boundary assertion.

The character which when preceded
by an escape character represents the
non-word boundary assertion.

Meaning

nan

ngn

"0123456789"

||bn

g

De-
fault
value
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M essage

120

121

122

123

124

125

126

127

128

129

130

131

132

133

The character which when preceded
by an escape character represents the
word-start boundary assertion.

The character which when preceded
by an escape character represents the
word-end boundary assertion.

The character which when preceded
by an escape character represents any
word character.

The character which when preceded
by an escape character represents a
non-word character.

The character which when preceded
by an escape character represents a
start of buffer assertion.

The character which when preceded
by an escape character represents an
end of buffer assertion.

The newline character.
The comma separator.

The character which when preceded
by an escape character represents the
bell character.

The character which when preceded
by an escape character represents the
form feed character.

The character which when preceded
by an escape character represents the
newline character.

The character which when preceded
by an escape character represents the
carriage return character.

The character which when preceded
by an escape character represents the
tab character.

The character which when preceded
by an escape character represents the
vertical tab character.

Meaning

u‘Au

e

"\n

||f||

De-
fault
value
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M essage

134

135

136

137

138

139

140

141

142

143

144

145

146

147

The character which when preceded
by an escape character represents the
start of a hexadecimal character con-
stant.

The character which when preceded
by an escape character represents the
start of an ASCI| escape character.

The colon character.
The equals character.

The character which when preceded
by an escape character represents the
ASCII escape character.

The character which when preceded
by an escape character represents any
lower case character.

The character which when preceded
by an escape character represents any
non-lower case character.

The character which when preceded
by an escape character represents any
upper case character.

The character which when preceded
by an escape character represents any
non-upper case character.

The character which when preceded
by an escape character represents any
space character.

The character which when preceded
by an escape character represents any
non-space character.

The character which when preceded
by an escape character represents any
digit character.

The character which when preceded
by an escape character represents any
non-digit character.

The character which when preceded
by an escape character represents the
end quote operator.

Meaning

K

"y

||§|

"p"

=

De-
fault
value
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M essage

148

149

150

151

152

153

The character which when preceded
by an escape character represents the
start quote operator.

The character which when preceded
by an escape character represents a
Unicode combining character se-
quence.

The character which when preceded
by an escape character represents any
single character.

The character which when preceded
by an escape character represents end
of buffer operator.

The character which when preceded
by an escape character represents the
continuation assertion.

The character which when preceeded
by (? indicates a zero width negated
forward lookahead assert.

Custom error messages are loaded as follows:

Meaning

NG

"C"

nm

"G

De-
fault
value
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Message ID Error message |D
201 REG_NOMATCH
202 REG_BADPAT
203 REG_ECOLLATE
204 REG_ECTYPE
205 REG_EESCAPE
206 REG_ESUBREG
207 REG_EBRACK
209 REG_EBRACE
210 REG_BADBR
211 REG_ERANGE
212 REG_ESPACE
213 REG_BADRPT
214 REG_EEND

215 REG_ESIZE

216 REG_ERPAREN
217 REG_EMPTY
218 REG_E UNKNOWN

Custom character class names are loaded as followed:

Default string

"No match"

"Invalid regular expression”
"Invalid collation character"
"Invalid character classname"
"Trailing backslash"

"Invalid back reference"

"Unmatched [ or " [208 REG_EPAR-

EN
"Unmatched \{"
"Invalid content of \{\}"
"Invalid range end"
"Memory exhausted"

"Invalid preceding regular
expression”

"Premature end of regular ex-
pression”

"Regular expression too big"
"Unmatched ) or \)"
"Empty expression”

"Unknown error"

"Un -
matched
(or\("
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Message ID

300

301

302

303

304

305

306

307

308

309

310

311

312

313

Finally, custom collating element names are loaded starting from message id 400, and terminating when thefirst load thereafter fails.
Each message looks something like: "tagname string" where tagname is the name used inside [[.tagname.]] and string is the actual
text of the collating element. Note that the value of collating element [[.zero.]] is used for the conversion of strings to numbers - if
you replace this with another value then that will be used for string parsing - for example use the Unicode character 0x0660 for

Description

Thecharacter class name for a phanumer-
ic characters.

The character class name for alphabetic
characters.

The character class name for control
characters.

The character classnamefor digit charac-
ters.

The character class name for graphics
characters.

The character class name for lower case
characters.

The character class name for printable
characters.

The character class name for punctuation
characters.

The character class name for space char-
acters.

The character class name for upper case
characters.

The character classnamefor hexadecimal
characters.

The character class name for blank char-
acters.

The character classnamefor word charac-
ters.

The character class name for Unicode
characters.

Equivalent default class name

nal numu

"apha’

"cntrl"

"digit"

"graph"

"lower"

"print"

"punct”

space

n uppern

"xdigit"

"plank”

"word"

"unicode"

[[.zero.]] if you want to use Unicode Arabic-Indic digitsin your regular expressionsin place of Latin digits.

Note that the POSIX defined names for character classes and collating elements are always available - even if custom names are

defined, in contrast, custom error messages, and custom syntax messages replace the default ones.
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Thread Safety

The Boost.Regex library is thread safe when Boost is: you can verify that Boost is in thread safe mode by checking to see if
BOOST_HAS_THREADS is defined: this macro is set automatically by the config system when threading support is turned on in your
compiler.

Class basi c¢_r egex and its typedefs regex and wregex are thread safe, in that compiled regular expressions can safely be shared
between threads. The matching algorithmsr egex_mat ch, r egex_sear ch, andr egex_r epl ace areall re-entrant and thread safe.
Classnat ch_r esul t s isnow thread safe, in that the results of amatch can be safely copied from one thread to another (for example
one thread may find matches and push nat ch_r esul t s instances onto a queue, while another thread pops them off the other end),
otherwise use a separate instance of mat ch_r esul t s per thread.

The POSIX API functions are all re-entrant and thread safe, regular expressions compiled with regcomp can a so be shared between
threads.

The class RegEx is only thread safe if each thread gets its own RegEXx instance (apartment threading) - this is a consequence of
RegEx handling both compiling and matching regular expressions.

Finally note that changing the global locale invalidates all compiled regular expressions, therefore calling set _| ocal e from one
thread while another uses regular expressions will produce unpredictable results.

There is aso arequirement that there is only one thread executing prior to the start of main().

Test and Example Programs

Test Programs
regress:

A regression test application that gives the matching/searching algorithms a full workout. The presence of this program is your
guarantee that the library will behave as claimed - at least as far as those items tested are concerned - if anyone spots anything that
isn't being tested I'd be glad to hear about it.

Files:

* main.cpp
 basic_tests.cpp
* test alt.cpp

* test anchors.cpp
* test asserts.cpp
* test backrefs.cpp
* test deprecated.cpp
* test_emacs.cpp
* test_escapes.cpp
* test_grep.cpp

* test icu.cpp

* test |ocale.cpp

 test mfc.cpp
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 test non_greedy repeats.cpp

* test_operators.cpp

* test overloads.cpp

* test perl_ex.cpp

* test replace.cpp

* test_sets.cpp

» test smple repeats.cpp

* test tricky cases.cpp

* test_unicode.cpp

bad_expression_test:

Verifiesthat "bad" regular expressions don't cause the matcher to go into infinite loops, but to throw an exception instead.
Files: bad_expression_test.cpp.

recursion_test:

Verifies that the matcher can't overrun the stack (no matter what the expression).
Files: recursion_test.cpp.

concepts:

Verifiesthat the library meets all documented concepts (a compile only test).
Files: concept_check.cpp.

captures test:

Test code for captures.

Files: captures_test.cpp.

Example programs

grep

A simple grep implementation, run with the -h command line option to find out its usage.
Files: grep.cpp

timer.exe

A simple interactive expression matching application, the results of all matches are timed, allowing the programmer to optimize
their regular expressions where performanceis critical.

Files: regex_timer.cpp.
Code snippets
The snippets examples contain the code examples used in the documentation:

captures_example.cpp: Demonstrates the use of captures.
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credit_card_example.cpp: Credit card number formatting code.

partial_regex_grep.cpp: Search example using partial matches.

partial_regex_match.cpp: regex_match example using partial matches.

regex_iterator_example.cpp: Iterating through a series of matches.

regex_match_example.cpp: ftp based regex_match example.

regex_merge_example.cpp: regex_merge example: converts a C++ file to syntax highlighted HTML.

regex_replace example.cpp: regex_replace example: converts a C++ file to syntax highlighted HTML

regex_search_example.cpp: regex_search example: searches a cpp file for class definitions.

regex_token_iterator_eg_1.cpp: split astring into a series of tokens.

regex_token iterator_eg 2.cpp: enumerate the linked URL'sin aHTML file.

The following are deprecated:

regex_grep_example_1.cpp: regex_grep example 1: searches acpp file for class definitions.

regex_grep_example_2.cpp: regex_grep example 2: searches a cpp file for class definitions, using a global callback function.
regex_grep_example_3.cpp: regex_grep example 2: searchesacpp filefor class definitions, using abound member function callback.
regex_grep_example_4.cpp: regex_grep example 2: searchesacpp filefor class definitions, using aC++ Builder closure asacallback.
regex_split_example_1.cpp: regex_split example: split a string into tokens.

regex_split_example_2.cpp : regex_split example: spit out linked URL's.

References and Further Information

Short tutorials on regular expressions can be found here and here.

The main book on regular expressions is Mastering Regular Expressions, published by O'Reilly.

Boost.Regex forms the basis for the regular expression chapter of the Technical Report on C++ Library Extensions.
The Open Unix Specification contains a wealth of useful material, including the POSIX regular expression syntax.
The Pattern Matching Pointers siteisa"must visit" resource for anyone interested in pattern matching.

Glimpse and Agrep, use asimplified regular expression syntax to achieve faster search times.

Udi Manber and Ricardo Baeza-Yates both have a selection of useful pattern matching papers available from their respective web
sSites.

FAQ

Q. | can't get regex++ to work with escape characters, what's going on?

A. If you embed regular expressions in C++ code, then remember that escape characters are processed twice: once by the C++
compiler, and once by the Boost.Regex expression compiler, so to passthe regular expression \d+ to Boost.Regex, you need to embed
"\d+" in your code. Likewise to match aliteral backslash you will need to embed "\\" in your code.

Q. No matter what | do regex_match always returns false, what's going on?
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A. The algorithm regex_match only succeeds if the expression matches all of the text, if you want to find a sub-string within the
text that matches the expression then use regex_search instead.

Q. Why does using parenthesisin a POSI X regular expression change the result of a match?

A. For POSIX (extended and basic) regular expressions, but not for perl regexes, parentheses don't only mark; they determine what
the best match isaswell. When the expression is compiled asaPOSI X basic or extended regex then Boost.Regex follows the POSI X
standard leftmost longest rule for determining what matched. So if thereis more than one possible match after considering the whole
expression, it looks next at the first sub-expression and then the second sub-expression and so on. So...

"(0*)([0-9]*)" against "00123" would produce $1 ="00" $2 = "123"
where as
"0*([0-9])*" against "00123" would produce $1 = "00123"

If you think about it, had $1 only matched the "123", thiswould be "less good" than the match "00123" which is both further to the
left and longer. If you want $1 to match only the "123" part, then you need to use something like:

"0 ([1-9][0-9]*)"
as the expression.
Q. Why don't character ranges work properly (POSIX mode only)?

A. The POSIX standard specifies that character range expressions are locale sensitive - so for example the expression [A-Z] will
match any collating element that collates between ‘A’ and 'Z'. That means that for most locales other than "C" or "POSIX", [A-Z]
would match the single character 't' for example, which is not what most people expect - or at least not what most people have come
to expect from regular expression engines. For thisreason, the default behaviour of Boost.Regex (perl mode) isto turn locale sensitive
collation off by not setting ther egex_const ant s: : col | at e compile time flag. However if you set a non-default compile time
flag - for exampler egex_const ant s: : ext ended oOr r egex_const ant s: : basi ¢, thenlocal e dependent collationwill be enabled,
this also applies to the POSIX API functions which use either r egex_const ant s: : ext ended or r egex_const ant s: : basi ¢
internally. [Note - whenr egex_const ant s: : nocol | at e in effect, the library behaves"asif" the LC_COLLATE locale category
were adways "C", regardless of what its actually set to - end note].

Q. Why are there no throw specifications on any of the functions? What exceptions can the library throw?

A. Not all compilers support (or honor) throw specifications, others support them but with reduced efficiency. Throw specifications
may be added at a later date as compilers begin to handle this better. The library should throw only three types of exception:
[boost::regex_error] can be thrown by basi ¢_r egex when compiling aregular expression, st d: : runt i ne_error can bethrown
when a cal to basi c_regex: : i mbue tries to open a message catalogue that doesn't exist, or when acall to r egex_search or
r egex_nat ch resultsin an "everlasting” search, or when acall to RegEx: : G epFi | es or RegEx: : Fi ndFi | es triesto open afile
that cannot be opened, finally st d: : bad_al | oc can be thrown by just about any of the functionsin thislibrary.

Q. Why can't | use the "convenience" versions of regex_match / regex_search / regex_grep / regex_format / regex_merge?

A. These versions may or may not be available depending upon the capabilities of your compiler, the rules determining the format
of these functions are quite complex - and only the versions visible to a standard compliant compiler are given in the help. To find
out what your compiler supports, run <boost/regex.hpp> through your C++ pre-processor, and search the output file for the function
that you are interested in. Note however, that very few current compilers still have problems with these overloaded functions.

Performance

The performance of Boost.Regex in both recursive and hon-recursive modes should be broadly comparabl e to other regular expression
libraries: recursive mode is slightly faster (especially where memory allocation requires thread synchronisation), but not by much.
The following pages compare Boost.Regex with various other regular expression libraries for the following compilers:

 Visual Studio.Net 2003 (recursive Boost.Regex implementation).

» Gcc 3.2 (cygwin) (non-recursive Boost.Regex implementation).
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Standards Conformance

C++
Boost.Regex isintended to conform to the Technical Report on C++ Library Extensions.

ECMAScript / JavaScript
All of the ECMA Script regular expression syntax features are supported, except that:

The escape sequence \u matches any upper case character (the same as [[:upper:]]) rather than a Unicode escape sequence; use
\x{ DDDD} for Unicode escape sequences.

Perl

Almost all Perl features are supported, except for:

(% code}) Not implementable in a compiled strongly typed language.

(??{ code}) Not implementable in a compiled strongly typed language.

(*VERB) The backtracking control verbs are not recognised or implemented at thistime.

In addition the following features behave dightly differently from Perl:

" $\Z These recognise any line termination sequence, and not just \n: see the Unicode requirements below.
POSIX

All the POSIX basic and extended regular expression features are supported, except that:

No character collating names are recognized except those specified in the POSI X standard for the C locale, unlessthey are explicitly
registered with the traits class.

Character equivalence classes ( [[=a=]] etc) are probably buggy except on Win32. Implementing this feature requires knowledge of
the format of the string sort keys produced by the system; if you need this, and the default implementation doesn't work on your
platform, then you will need to supply a custom traits class.

Unicode

The following comments refer to Unicode Technical Standard #18: Unicode Regular Expressions version 11.
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Item

11

12

13

14

15

16

17

21

2.2

2.3Default Word Boundaries

24

2.5

2.6

31

Feature

Hex Notation

Character Properties

Subtraction and Intersection

Simple Word Boundaries

Caseless Matching

Line Boundaries

Code Points

Canonica Equivalence

Default Grapheme Clusters
Not supported.
Default Loose Matches

Named Properties

Wildcard properties

Tailored Punctuation.

Support

Yes: use\x{ DDDD} to refer to code point
uDDDD.

All the names listed under the Genera
Category Property are supported. Script
names and Other Names are not currently
supported.

Indirectly support by forward-lookahead:
(?=[[- XTI [[:Y:1]

Givestheintersection of character proper-
tiesX and.

(0= x D) [0y

Gives everything in Y that is not in X
(subtraction).

Conforming: non-spacing marks are in-
cluded in the set of word characters.

Supported, note that at this level, case
transformations are 1:1, many to many
case folding operations are not supported
(for example "RR" to "SS").

Supported, except that "." matches only
one character of "\r\n". Other than that
word boundaries match correctly; includ-
ing not matching in the middle of a"\r\n"
sequence.

Supported: provided you use the u32* al-
gorithms, thenUTF-8, UTF-16 and UTF-
32 are al treated as sequences of 32-hit
code points.

Not supported: it is up to the user of the
library to convert all text into the same
canonical form as the regular expression.

Not supported.

Not Supported.

Supported: the expression"[[:name:]]" or
\N{name} matches the named character
"name’.

Not Supported.

Not Supported.

175

httpo://www.renderx.com/


http://www.renderx.com/
http://www.renderx.com/reference.html
http://www.renderx.com/tools/
http://www.renderx.com/

Boost.Regex 5.0.0

Item Feature Support

32 Tailored Grapheme Clusters Not Supported.

33 Tailored Word Boundaries. Not Supported.

34 Tailored Loose Matches Partial support: [[=c=]] matches characters
with the same primary equivalence class
% n CII .

35 Tailored Ranges Supported: [a-b] matches any character

that collates in the range ato b, when the
expression is constructed with the collate

flag set.

3.6 Context Matches Not Supported.

37 Incremental Matches Supported: passtheflagmat ch_parti al
to the regex agorithms.

3.8 Unicode Set Sharing Not Supported.

39 Possible Match Sets Not supported, however this information

isused internally to optimisethe matching
of regular expressions, and return quickly
if no match is possible.

3.10 Folded Matching Partial Support: It is possible to achieve
asimilar effect by using acustom regular
expression traits class.

311 Custom Submatch Evaluation Not Supported.

Redistributables

If you are using Microsoft or Borland C++ and link to a dll version of the run time library, then you can chooseto also link to adll
version of Boost.Regex by defining the symbol BOOST REGEX_DYN_LINK when you compile your code. While these dll's are
redistributable, there are no "standard" versions, so when installing on the users PC, you should place these in a directory private to
your application, and not in the PC's directory path. Note that if you link to a static version of your run time library, then you will
also link to a static version of Boost.Regex and no dll's will need to be distributed. The possible Boost.Regex dll and library names
are computed according to the formula given in the getting started guide.

Note: you can disable automatic library selection by defining the symbol BOOST_REGEX_NO_L IB when compiling, thisis useful
if you want to build Boost.Regex yourself in your IDE, or if you need to debug Boost.Regex.
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The following people have al contributed useful comments or fixes: Dave Abrahams, Mike Allison, Edan Ayal, Jayashree Balasub-
ramanian, Jan Bdlsche, Beman Dawes, Paul Baxter, David Bergman, David Dennerline, Edward Diener, Peter Dimov, Robert Dunn,
Fabio Forno, Tobias Gabrielsson, Rob Gillen, Marc Gregoire, Chris Hecker, Nick Hodapp, Jesse Jones, Martin Jost, Boris Krasnovskiy,
Jan Hermelink, Max Leung, Wei-hao Lin, Jens Maurer, Richard Peters, Heiko Schmidt, Jason Shirk, Gerald Slacik, Scobie Smith,
Mike Smyth, Alexander Sokolovsky, Hervé Poirier, Michael Raykh, Marc Recht, Scott VanCamp, Bruno Voigt, Alexey Voinov,
Jerry Waldorf, Rob Ward, L ealon Watts, John Wismar, Thomas Witt and Yuval Yosef.

If I've missed your name off (I'm sure there are afew, just not who they are...) then please do get in touch.

| am also grateful to the manuals supplied with the Henry Spencer, PCRE, Perl and GNU regular expression libraries - wherever
possible | have tried to maintain compatibility with these libraries and with the POSIX standard - the code however is entirely my
own, including any bugs! | can absolutely guarantee that | will not fix any bugs | don't know about, so if you have any comments
or spot any bugs, please get in touch.

History

New issues should be submitted at svn.boost.org - don't forget to include your email address in the ticket!
Currently open issues can be viewed here.

All issuesincluding closed ones can be viewed here.
Boost.Regex-5.0.0 (Boost-1.56.0)

» Moved to library-specific version number post the moveto Git. And since we have one (minor) breaking change this gets bumped
up fromv4 to v5.

» Breaking change: corrected behavior of basic_regex<>::mark_count() to match existing documentation, ba-
si c_regex<>: : subexpr essi on(n) changed to match, see #9227

* Fixed issue #3903.
* Fixed documentation typos from #9283.
* Fixed bug in collation code that failed if the locale generated collation strings with embedded nul's, see #9451.

» Apply patch for unusual thread usage (no statically initiallized mutexes), see #9461.

Added better checks for invalid UTF-8 sequences, see #9473.

Boost-1.54

Fixed issue #8569.

Boost-1.53

Fixed Issues. #7744, #7644.

Boost-1.51

Fixed issues: #589, #7084, #7032, #6346.

Boost-1.50

Fixed issuewith ( ?!) not being avalid expression, and updated docs on what constitutes avalid conditional expression.
Boost-1.48

Fixed issues: #698, #5835, #5958, #5736.
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Boost 1.47

Fixed issues. #5223, #5353, #5363, #5462, #5472, #5504.

Boost 1.44

Fixed issues: #4309, #4215, #4212, #4191, #4132, #4123, #4114, #4036, #4020, #3941, #3902, #3890
Boost 1.42

» Added support for Functors rather than strings as format expressions.

 Improved error reporting when throwing exceptions to include better more relevant information.

» Improved performance and reduced stack usage of recursive expressions.

Fixed tickets #2802, #3425, #3507, #3546, #3631, #3632, #3715, #3718, #3763, #3764

Boost 1.40
* Added support for many Perl 5.10 syntax elementsincluding named sub-expressions, branch resets and recursive regular expressions.

Boost 1.38

» Breaking change: empty expressions, and empty alternatives are now allowed when using the Perl regular expression syntax.
This change has been added for Perl compatibility, when the new synt ax_opti on_t ype no_empty_expressions is set then the
old behaviour is preserved and empty expressions are prohibited. Thisisissue #1081.

 Added support for Perl style ${ n} expressionsin format strings (issue #2556).
» Added support for accessing the location of sub-expressions within the regular expression string (issue #2269).

* Fixed compiler compatibility issues #2244, #2514, and #2458.

Boost 1.34

* Fix for non-greedy repeats and partial matches not working correctly in some cases.

* Fix for non-greedy repeats on VC++ not working in some cases (bug report 1515830).

» Changed match_results::position() to return avalid result when *this represents a partial match.

* Fixed the grep and egrep options so that the newline character gets treated the same as |.

Boost 1.33.1

* Fixed broken makefiles.

* Fixed configuration setup to allow building with VC7.1 - STLport-4.6.2 when using /Zc:wchar_t.

* Moved declarations class-inline in static_mutex.hpp so that SGI Irix compiler can cope.

» Added needed standard library #includes to fileiter.hpp, regex_workaround.hpp and cpp_regex_traits.hpp.
* Fixed a bug where non-greedy repeats could in certain strange circumstances repeat more times than their maximum value.
* Fixed the value returned by basic_regex<>::empty() from a default constructed object.

» Changed the definition of regex_error to make it backwards compatible with Boost-1.32.0.

» Disabled external templates for Intel C++ 8.0 and earlier - otherwise unresolved references can occur.
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 Rewritten externtemplate code for gcc so that only specific member functions are exported: otherwise strange unresolved references
can occur when linking and mixing debug and non-debug code.

« Initialise al the data members of the unicode _iterators: this keeps gcc from issuing needless warnings.
* Ported the ICU integration code to VC6 and VC7.
 Ensured codeis STL port debug mode clean.

» Fixed lookbehind assertions so that fixed length repeats are permitted, and so that regex iteration allows lookbehind to look back
before the current search range (into the last match).

* Fixed strange bug with non-greedy repeats inside forward |ookahead assertions.

 Enabled negated character classes inside character sets.

* Fixed regression so that [a-z-] isavalid expression again.

* Fixed bug that allowed some invalid expressions to be accepted.

Boost 1.33.0

» Completely rewritten expression parsing code, and traits class support; now conforms to the standardization proposal.

» Breaking Change: The syntax options that can be passed to basic_regex constructors have been rationalized. The default option
(perl) now has avalue of zero, and it is how clearly documented which options apply to which regular expression syntax styles
(perl, POSI X -extended, POSI X-basic etc). Some of the more esoteric options have now been removed, so there is the possibility
that existing code may fail to compile: however equivalent functionality should still be available.

» Breaking Change: POSIX-extended and POSIX-basic regular expressions now enforce the letter of the POSIX standard much
more closely than before.

» Added support for (Zimsx-imsx) constructs.

» Added support for lookbehind expressions (?<=positive-lookbehind) and (?<!negative-lookbehind).
» Added support for conditional expressions (?(assertion)true-expresion|fal se-expression).

» Added MFC/ATL string wrappers.

» Added Unicode support; based on ICU.

» Changed newline support to recognise \f as a line separator (all character types), and \x85 as a line separator for wide characters
/ Unicode only.

» Added anew format flag format_literal that treats the replace string as aliteral, rather than a Perl or Sed style format string.

» Errorsare now reported by throwing exceptions of type regex_error. The types used previously - bad_expression and bad_pattern
- are now just typedefs for regex_error. Type regex_error has a couple of new members: code() to report an error code rather than
astring, and position() to report where in the expression the error occurred.

Boost 1.32.1
* Fixed bug in partial matches of bounded repeats of ".".
Boost 1.31.0

e Completely rewritten pattern matching code - it is now up to 10 times faster than before.

* Reorganized documentation.
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» Deprecated all interfaces that are not part of the regular expression standardization proposal.
» Added regex_iterator and regex_token_iterator .
» Added support for Perl style independent sub-expressions.

» Added non-member operators to the sub_match class, so that you can compare sub_match's with strings, or add them to a string
to produce a new string.

» Added experimental support for extended capture information.

*» Changed the match flags so that they are adistinct type (not an integer), if you try to pass the match flags as an integer rather than
match_flag_type to the regex algorithms then you will now get a compiler error.
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