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Preface

Wife: New Shimmer is afloor wax!

Husband: No, new Shimmer is a dessert topping!

Wife: It's afloor wax!

Husband: It's a dessert topping!

Wife: It'safloor wax, I'm telling you!

Husband: It's a dessert topping, you cow!

Announcer: Hey, hey, hey, calm down, you two. New Shimmer is both a floor wax and a dessert topping!

-- Saturday Night Live

Description

Xpressive is an advanced, object-oriented regular expression template library for C++. Regular expressions can be written as strings
that are parsed at run-time, or as expression templates that are parsed at compile-time. Regular expressions can refer to each other
and to themselves recursively, allowing you to build arbitrarily complicated grammars out of them.

Motivation

If you need to manipulate text in C++, you have typically had two digjoint options: aregular expression engine or a parser generator.
Regular expression engines (like Boost.Regex) are powerful and flexible; patterns are represented as strings which can be specified
at runtime. However, that means that syntax errors are likewise not detected until runtime. Also, regular expressions are ill-suited
to advanced text processing tasks such as matching balanced, nested tags. Those tasks have traditionally been handled by parser
generators (like the Spirit Parser Framework). These beasts are more powerful but less flexible. They generally don't allow you to
arbitrarily modify your grammar rules on the fly. In addition, they don't have the exhaustive backtracking semantics of regular ex-
pressions, which can make it more challenging to author some types of patterns.

xpressive brings these two approaches seamlessly together and occupies a unique niche in the world of C++ text processing. With
Xpressive, you can choose to use it much as you would use Boost.Regex, representing regular expressions as strings. Or you can use
it as you would use Spirit, writing your regexes as C++ expressions, enjoying all the benefits of an embedded language dedicated
to text manipulation. What's more, you can mix the two to get the benefits of both, writing regular expression grammars in which
some of theregular expressions are statically bound -- hard-coded and syntax-checked by the compiler -- and others are dynamically
bound and specified at runtime. These regular expressions can refer to each other recursively, matching patternsin stringsthat ordinary
regular expressions cannot.

Influences and Related Work

The design of xpressive's interface has been strongly influenced by John Maddock's Boost.Regex library and his proposal to add
regular expressions to the Standard Library. | also drew a great deal of inspiration from Joel de Guzman's Spirit Parser Framework,
which served as the model for static xpressive. Other sources of inspiration are the Perl 6 redesign and GRETA. (You can read a
summary of the changes Perl 6 will bring to regex culture here.)

httpo://www.renderx.com/


http://www.boost.org/doc/libs/release/doc/html/../../libs/regex
http://spirit.sourceforge.net
http://www.boost.org/doc/libs/release/doc/html/../../libs/regex
http://spirit.sourceforge.net
http://www.boost.org/doc/libs/release/doc/html/../../libs/regex
http://www.open-std.org/jtc1/sc22/wg21/docs/papers/2003/n1429.htm
http://spirit.sourceforge.net
http://www.perl.com/pub/a/2002/06/04/apo5.html
http://research.microsoft.com/projects/greta
http://dev.perl.org/perl6/doc/design/syn/S05.html
http://www.renderx.com/
http://www.renderx.com/reference.html
http://www.renderx.com/tools/
http://www.renderx.com/

Boost.Xpressive

User's Guide

This section describes how to use xpressive to accomplish text manipul ation and parsing tasks. If you arelooking for detailed inform-
ation regarding specific componentsin xpressive, check the Reference section.

Introduction

What is xpressive?

xpressiveisaregular expression template library. Regular expressions (regexes) can be written as stringsthat are parsed dynamically
at runtime (dynamic regexes), or as expression templates1 that are parsed at compile-time (static regexes). Dynamic regexes have
the advantage that they can be accepted from the user as input at runtime or read from an initialization file. Static regexes have sev-
eral advantages. Since they are C++ expressionsinstead of strings, they can be syntax-checked at compile-time. Also, they can nat-
urally refer to code and data el sawhere in your program, giving you the ability to call back into your code from within aregex match.
Finally, since they are statically bound, the compiler can generate faster code for static regexes.

xpressive's dual nature is unique and powerful. Static xpressive is a bit like the Spirit Parser Framework. Like Spirit, you can build
grammars with static regexes using expression templates. (Unlike Spirit, xpressive does exhaustive backtracking, trying every pos-
sibility to find amatch for your pattern.) Dynamic xpressiveis a bit like Boost.Regex. In fact, xpressive's interface should be famil-
iar to anyone who has used Boost.Regex. xpressive's innovation comes from allowing you to mix and match static and dynamic
regexes in the same program, and even in the same expression! You can embed a dynamic regex in a static regex, or vice versa, and
the embedded regex will participate fully in the search, back-tracking as needed to make the match succeed.

Hello, world!

Enough theory. Let's have alook at Hello World, xpressive style:

#i ncl ude <i ostreanr
#i ncl ude <boost/ xpressive/ xpressive. hpp>

usi ng nanespace boost: : xpressive;
int main()
{

std::string hello( "hello world!" );

sregex rex = sregex::conpile( "(\\w+) (\\wH)!™ ),
smat ch what ;

if( regex_match( hello, what, rex ) )

{
std::cout << what[0] << "\n'; // whole nmatch
std::cout << what[1] << '\n'; // first capture
std::cout << what[2] << '"\n'; // second capture

}

return O;

This program outputs the following:

hell o worl d!
hell o
wor | d

! See Expression Templates
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Thefirst thing you'll notice about the code isthat all the typesin xpressive livein the boost : : xpr essi ve namespace.

@ Note
Most of the rest of the examples in this document will leave off the usi ng namespace boost: : xpressi ve;
directive. Just pretend it's there.

Next, you'll notice the type of the regular expression object is sr egex. If you are familiar with Boost.Regex, this is different than
what you areusedto. The"s" in"sr egex" standsfor "st ri ng", indicating that thisregex can be used to find patternsinst d: : stri ng
objects. I'll discuss this difference and itsimplicationsin detail later.

Notice how the regex object isinitialized:
sregex rex = sregex::conpile( "(\\w+) (\\wH)!™ ),

To create aregular expression object from a string, you must call afactory method such asbasi c_r egex<>: : conpi | () . Thisis
another areain which xpressive differsfrom other object-oriented regular expression libraries. Other libraries encourage you to think
of aregular expression as a kind of string on steroids. In xpressive, regular expressions are not strings; they are little programsin a
domain-specific language. Strings are only one representation of that language. Another representation is an expression template.
For example, the above line of code is equivalent to the following:

sregex rex = (sl= +w >>"' "' >> (s2= +.w >>'I"'

This describes the same regular expression, except it uses the domain-specific embedded language defined by static xpressive.

Asyou can see, static regexes have asyntax that is noticeably different than standard Perl syntax. That is because we are constrained
by C++'ssyntax. The biggest differenceisthe use of >> to mean "followed by". For instance, in Perl you can just put sub-expressions
next to each other:

abc

But in C++, there must be an operator separating sub-expressions:

a>>b > ¢

In Perl, parentheses () have special meaning. They group, but as a side-effect they also create back-references like $1 and $2. In
C++, thereisno way to overload parentheses to give them side-effects. To get the same effect, we use the special s1, s 2, etc. tokens.
Assign to oneto create a back-reference (known as a sub-match in xpressive).

You'll also notice that the one-or-more repetition operator + has moved from postfix to prefix position. That's because C++ doesn't
have a postfix + operator. So:

"\ "

is the same as:

WE'll cover dl the other differences later.
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Installing xpressive

Getting xpressive

There are two ways to get xpressive. The first and simplest is to download the latest version of Boost. Just go to
http://sf.net/projects/boost and follow the “Download” link.

The second way is by directly accessing the Boost Subversion repository. Just go to http://svn.boost.org/trac/boost/ and follow the
instructions there for anonymous Subversion access. The version in Boost Subversion is unstable.

Building with xpressive

Xpressive is a header-only template library, which means you don't need to alter your build scripts or link to any separatelib file to
useit. All youneedtodois#i ncl ude <boost/ xpressi ve/ xpressi ve. hpp>. If you areonly using static regexes, you canimprove
compile times by only including xpr essi ve_st ati c. hpp. Likewise, you can include xpr essi ve_dynani c. hpp if you only
plan on using dynamic regexes.

If you would also like to use semantic actions or custom assertions with your static regexes, you will need to additionally include
regex_acti ons. hpp.

Requirements

Xpressive requires Boost version 1.34.1 or higher.

Supported Compilers

Currently, Boost.Xpressive is known to work on the following compilers:

* Visual C++ 7.1 and higher

GNU C++ 3.4 and higher

Intel for Linux 8.1 and higher

Intel for Windows 10 and higher

trué4cxx 71 and higher

MinGW 3.4 and higher
 HPC/aC++ A.06.14

Check the latest tests results at Boost's Regression Results Page.

S Note
Please send any questions, comments and bug reports to eric <at> boost-consulting <dot> com.

Quick Start

You don't need to know much to start being productive with xpressive. Let's begin with the nickel tour of the types and algorithms
xpressive provides.
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Table 1. xpressive's Tool-Box

Tool Description

basi c_regex<> Contains a compiled regular expression. basi c_r egex<> is
the most important type in xpressive. Everything you do with
xpressive will begin with creating an object of type ba-
Si C_regex<>,

mat ch_resul t s<>, sub_mat ch<> mat ch_r esul t s<> containstheresults of ar egex_nmat ch()
or regex_search() operation. It acts like a vector of
sub_mat ch<> objects. A sub_nmat ch<> object contains a
marked sub-expression (also known as aback-referencein Perl).
It isbasically just a pair of iterators representing the begin and
end of the marked sub-expression.

regex_nat ch() Checksto seeif astring matches aregex. For r egex_nat ch()
to succeed, the whole string must match the regex, from begin-
ningto end. If you giver egex_mat ch() amat ch_r esul t s<>,
it will writeinto it any marked sub-expressionsit finds.

regex_search() Searches a string to find a sub-string that matches the regex.
regex_sear ch() will try to find a match at every position in
the string, starting at the beginning, and stopping when it finds
a match or when the string is exhausted. As with
regex_match(), if you give regex_search() a
mat ch_r esul t s<>, it will writeintoit any marked sub-expres-
sionsit finds.

regex_repl ace() Given an input string, a regex, and a substitution string,
regex_repl ace() buildsanew string by replacing those parts
of the input string that match the regex with the substitution
string. The substitution string can contain references to marked
sub-expressions.

regex_iterator<> An STL-compatible iterator that makes it easy to find all the
places in a string that match a regex. Dereferencing a
regex_iterator<>returnsanmat ch_r esul t s<>. Increment-
ing ar egex_i t er at or <> finds the next match.

regex_token_iterator<> Like regex_iterator<>, except dereferencing a
regex_t oken_i t er at or <> returnsastring. By default, it will
return the whole sub-string that the regex matched, but it can
be configured to return any or all of the marked sub-expressions
one at atime, or even the parts of the string that didn't match
the regex.

regex_conpi l er <> A factory for basi c_r egex<> objects. It "compiles' a string
into aregular expression. You will not usually have to deal dir-
ectly withr egex_conpi | er <> becausethebasi ¢_r egex<>
classhasafactory method that usesr egex_conpi | er <> intern-
ally. But if you need to do anything fancy like create a ba-
si c_r egex<> object with adifferent st d: : | ocal e, you will
needto use ar egex_conpi | er <> explicitly.

Now that you know a bit about the tools xpressive provides, you can pick the right tool for you by answering the following two
guestions:

render
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1. What iterator type will you use to traverse your data?

2. What do you want to do to your data?

Know Your Iterator Type

Most of the classesin xpressive are templates that are parameterized on the iterator type. xpressive defines some common typedefs
to make the job of choosing the right types easier. You can use the table below to find the right types based on the type of your iter-

ator.

Table 2. xpressive Typedefs vs. Iterator Types

std::string::const_iter-  char const *

gd::wdring::cond_iter- wchar_t const *

ator ator
basi c_regex<> sregex cregex Wsr egex wer egex
mat ch_resul t s<> smat ch cmat ch wsnat ch wecat ch
regex_conpi l er<> sregex_conpil er cregex_conpil er wsr egex_conpi |l er wcr egex_conpi | er
regex_iterator<> sregex_iterator cregex_iterator wsregex_iterator weregex_iterator

regex_token_ iterat- sregex_token_iter- cregex_token_iter- wsregex_token_iter- wcregex_token_iter-

or <> at or at or

at or at or

You should notice the systematic naming convention. Many of these types are used together, so the naming convention helps you
to use them consistently. For instance, if you have asr egex, you should also be using asnat ch.

If you are not using one of those four iterator types, then you can use the templates directly and specify your iterator type.

Know Your Task

Do you want to find a pattern once? Many times? Search and replace? xpressive has tools for all that and more. Below is a quick

reference:
Table 3. Tasksand Tools

Todothis...
1) seeif awhole stri ng matches a regex
1) Seeif astri ng contains a sub-string that matches a regex
i Replace al sub-strings that match a regex

1) Find all the sub-stri ngs that match aregex and step through
them one at atime

i Split astring into tokens that each match a regex

i Split a string using aregex as adelimiter

Usethis...

Ther egex_mat ch() agorithm

Ther egex_search() agorithm

Ther egex_repl ace() agorithm

Theregex_i t erat or <> class

Ther egex_t oken_i t er at or <> class

Theregex_t oken_iterat or <> class

render
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These algorithms and classes are described in excruciating detail in the Reference section.
Tip

Try clicking on atask in the table above to see a complete example program that uses xpressive to solve that partic-
ular task.

Creating a Regex Object

When using xpressive, the first thing you'll do is create a basi c_r egex<> object. This section goes over the nuts and bolts of
building aregular expression in the two dialects xpressive supports: static and dynamic.

Static Regexes

Overview

Thefeature that really sets xpressive apart from other C/C++ regular expression librariesisthe ability to author aregular expression
using C++ expressions. xpressive achievesthisthrough operator overloading, using atechnique called expression templatesto embed
a mini-language dedicated to pattern matching within C++. These "static regexes' have many advantages over their string-based
brethren. In particular, static regexes:

 are syntax-checked at compile-time; they will never fail at run-time due to a syntax error.

 cannaturaly refer to other C++ dataand code, including other regexes, making it smpleto build grammarsout of regular expressions
and bind user-defined actions that execute when parts of your regex match.

» arestatically bound for better inlining and optimization. Static regexes require no state tables, virtual functions, byte-code or calls
through function pointers that cannot be resolved at compile time.

 are not limited to searching for patterns in strings. You can declare a static regex that finds patterns in an array of integers, for
instance.

Since we compose static regexes using C++ expressions, we are constrained by the rules for legal C++ expressions. Unfortunately,
that meansthat "classic" regular expression syntax cannot always be mapped cleanly into C++. Rather, we map the regex constructs,
picking new syntax that islegal C++.

Construction and Assignment

You create a static regex by assigning one to an object of type basi c¢_r egex<>. For instance, the following defines a regex that
can be used to find patternsin objects of type st d: : stri ng:

sregex re = '$" >> +.d >> "' >> d >> _d;
Assignment works similarly.

Character and String Literals

In static regexes, character and string literals match themselves. For instance, in theregex above,' $' and' . ' match the characters
"$' and' . respectively. Don't be confused by thefact that $ and . are meta-charactersin Perl. Inxpressive, literals always represent
themselves.

When using literals in static regexes, you must take care that at least one operand is not aliteral. For instance, the following are not
valid regexes:
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"a' >> 'b'; /1 ERROR!
+ a'; /1 ERROR

sregex rel
sregex re2

Thetwo operandsto the binary >> operator are both literal's, and the operand of the unary + operator isalso aliteral, so these statements
will call the native C++ hinary right-shift and unary plus operators, respectively. That's not what we want. To get operator overloading
tokick in, at least one operand must be a user-defined type. We can use xpressive'sas_xpr () helper functionto "taint" an expression
with regex-ness, forcing operator overloading to find the correct operators. The two regexes above should be written as:

sregex rel
sregex re2

as_ xpr('a') >>'b'"; // XK
+as_xpr('a'); /1 K

Sequencing and Alternation

As you've probably aready noticed, sub-expressions in static regexes must be separated by the sequencing operator, >>. You can
read this operator as "followed by".

/1 Match an 'a' followed by a digit
sregex re = 'a' >> _d;

Alternation works just asit doesin Perl with the | operator. You can read this operator as "or". For example:

/1 match a digit character or a word character one or nore tines
sregex re = +( _d | _w)

Grouping and Captures

In Perl, parentheses () have special meaning. They group, but as a side-effect they also create back-references like $1 and $2. In
C++, parentheses only group -- there is no way to give them side-effects. To get the same effect, we use the specia s1, s2, etc.
tokens. Assigning to one creates a back-reference. You can then use the back-reference later in your expression, like using\ 1 and
\ 2 in Perl. For example, consider the following regex, which finds matching HTML tags:

(N w) >R/ 1>

In static xpressive, thiswould be:

<S> (s1= W) o >> TS S>> - s> gt S>> sl S>> S

Notice how you capture a back-reference by assigning to s1, and then you use s1 later in the pattern to find the matching end tag.

Grouping without capturing a back-reference

In xpressive, if you just want grouping without capturing a back-reference, you can just use () without s1. Thatis
the equivalent of Perl's( ?:) non-capturing grouping construct.

Case-Insensitivity and Internationalization

Perl lets you make part of your regular expression case-insensitive by using the ( ?i : ) pattern modifier. xpressive also has a case-
insensitivity pattern modifier, called i case. You can useit asfollows:

sregex re = "this" >> icase( "that" );

10
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Inthisregular expression, "t hi s™ will be matched exactly, but " t hat " will be matched irrespective of case.

Case-insensitive regular expressions raise the issue of internationalization: how should case-insensitive character comparisons be
evaluated? Also, many character classes are locale-specific. Which characters are matched by di gi t and which are matched by
al pha? The answer depends on the st d: : | ocal e object the regular expression object is using. By default, all regular expression
objects use the global locale. You can override the default by using thei mbue() pattern modifier, as follows:

std::locale ny_locale = /* initialize a std::local e object */;
sregex re = inbue( ny_locale )( +al pha >> +digit );

Thisregular expression will evaluate al pha and di gi t accordingtony_I ocal e. Seethe section on Localization and Regex Traits
for more information about how to customize the behavior of your regexes.

Static xpressive Syntax Cheat Sheet

The table below lists the familiar regex constructs and their equivalentsin static xpressive.
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Table 4. Perl syntax vs. Static xpressive syntax

Perl

ab
alb
(a)

(?:a)

\1

a*

a+

a?
a{n, n}
a*?
a+?

a??

a{n,m?

\'b
\B

\n

\r2An|\r
[Mr\n]

\'w

\w

\d

Static xpressive

sl

*a

+a

la

repeat <n, ne(a)
-*a

- +a

-la

-repeat <n, n>( a)
bos

eo0s

Meaning

any character (assuming Perl's /s modifi-
er).

sequencing of a and b sub-expressions.
alternation of a and b sub-expressions.
group and capture a back-reference.

group and do not capture a back-refer-
ence.

apreviousy captured back-reference.
zero or more times, greedy.

one or more times, greedy.

zero or one time, greedy.

between n and mtimes, greedy.
zero or more times, non-greedy.
one or more times, non-greedy.
zero or one time, non-greedy.
between n and mtimes, non-greedy.
beginning of sequence assertion.
end of sequence assertion.

word boundary assertion.

not word boundary assertion.

literal newline.

any character except a literal newline
(without Perl's /s modifier).

logical newline.
any single character not alogical newline.

aword character, equivalent to set[alnum
| l_l .

not a word character, equivalent to
~setf[alnum |'_1.

adigit character.

render
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Perl

\D

\'s

\'S
[:alnum]
[:al pha: ]
[: bl ank: ]
[zcntrl:]
[:digit:]
[:graph:]
[:1over:]
[sprint:]
[:punct:]
[: space: ]
[: upper:]
[:xdigit:]
[0-9]
[abc]
[abc]

[ 0- 9abc]

[ 0- 9abc]

[~abc]
(?i:stuff)

(?>stuff)

(?=stuff)

(7! stuff)

Static xpressive

al num

al pha

bl ank

cntrl

digit

gr aph

| ower

print

punct

space

upper

xdi git
range('0','9")

as_ xpr('a') | 'b" |'c
(set='a','b','c")

set[ range('0','9") | "a' |
| "¢ ]

Meaning

not adigit character.

a space character.

not a space character.

an apha-numeric character.

an a phabetic character.

a horizontal white-space character.
acontrol character.

adigit character.

agraphable character.
alower-case character.

aprinting character.

a punctuation character.
awhite-space character.

an upper-case character.
ahexadecimal digit character.
charactersinrange' 0' through' 9' .
characters' a' ,' b' ,or' c'.
same as above

"b' characters'a','b',' ¢’ orinrange' O’
through' 9' .

set[ range('0','9'") | (set= sameasabove

a','b','c") ]
~(set="a"','b'",'c")
i case(stuff)

keep(stuff)

bef ore(stuff)

~bef ore(stuff)

not characters' a' ,' b' ,or'c'.
match stuff disregarding case.

independent sub-expression, match stuff
and turn off backtracking.

positive look-ahead assertion, match if
before stuff but don't include stuff in the
match.

negative look-ahead assertion, match if
not before stuff.
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Perl Static xpressive Meaning
(?<=stuff) after(stuff) positive look-behind assertion, match if

after stuff but don't include stuff in the
match. (stuff must be constant-width.)

(?<!'stuff) ~after(stuff) negative look-behind assertion, match if
not after stuff. (stuff must be constant-
width.)

(?P<name>st uf f) mar k_t ag nanme(n); Create anamed capture.

(nane= stuff)

(?P=nane) mar k_tag name(n); Refer back to apreviously created named

capture.
nane

Dynamic Regexes

Overview

Static regexes are dandy, but sometimes you need something a bit more ... dynamic. Imagine you are developing atext editor with
a regex search/replace feature. You need to accept a regular expression from the end user as input at run-time. There should be a
way to parse a string into a regular expression. That's what xpressive's dynamic regexes are for. They are built from the same core
components as their static counterparts, but they are late-bound so you can specify them at run-time.

Construction and Assignment

There are two ways to create a dynamic regex: with the basi c_r egex<>: : conpi | e() function or with ther egex_conpi | er <>
classtemplate. Usebasi c_r egex<>: : conpi | e() if youwant the default locale. User egex_conpi | er <> if you need to specify
adifferent locale. In the section on regex grammars, we'll see another use for r egex_conpi | er <>.

Here isan example of using basi ¢c_r egex<>:: conpi l e():
sregex re = sregex::conpile( "this|that", regex_constants::icase );
Here is the same example using r egex_conpi | er <>:

sregex_conpi l er conpiler;
sregex re = conpiler.conpile( "this|that", regex_constants::icase );

basi c_regex<>:: conpi | e() isimplemented in terms of r egex_conpi | er <>.

Dynamic xpressive Syntax

Since the dynamic syntax is not constrained by the rules for valid C++ expressions, we are free to use familiar syntax for dynamic
regexes. For this reason, the syntax used by xpressive for dynamic regexes follows the lead set by John Maddock's proposal to add
regular expressions to the Standard Library. It is essentially the syntax standardized by ECM A Script, with minor changesin support
of internationalization.

Since the syntax is documented exhaustively elsewhere, | will simply refer you to the existing standards, rather than duplicate the
specification here.
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Internationalization

As with static regexes, dynamic regexes support internationalization by allowing you to specify a different st d: : | ocal e. To do
this, you must use r egex_conpi | er <>. The regex_conpi | er <> class has an i mbue() function. After you have imbued a
regex_conpi | er <> object with a custom st d: : | ocal e, all regex objects compiled by that r egex_conpi | er <> will use that
locale. For example:

std::locale ny_locale = /* initialize your |ocale object here */;
sregex_conpi l er conpiler;

conpil er.inbue( ny_locale );

sregex re = conpiler.conpile( "\\w|\\d+" );

Thisregex will use ny_| ocal e when evaluating the intrinsic character sets"\\w' and"\\ d".

Matching and Searching

Overview

Onceyou have created aregex object, you can usether egex_mat ch() andr egex_sear ch() agorithmsto find patternsin strings.
This page covers the basics of regex matching and searching. In all cases, if you are familiar with how r egex_mat ch() and
regex_sear ch() inthe Boost.Regex library work, xpressive's versions work the same way.

Seeing if a String Matches a Regex

Ther egex_mat ch() algorithm checksto seeif aregex matches agiven input.

O Warning
Ther egex_mat ch() agorithm will only report success if the regex matches the whole input, from beginning to
end. If the regex matches only a part of theinput, r egex_mat ch() will return false. If you want to search through
the string looking for sub-strings that the regex matches, usether egex_sear ch() agorithm.

Theinput can be abidirectional range such asst d: : st ri ng, a C-style null-terminated string or a pair of iterators. In all cases, the
type of the iterator used to traverse the input sequence must match the iterator type used to declare the regex object. (You can use
the table in the Quick Start to find the correct regex type for your iterator.)

cregex cre = +w // this regex can match C-style strings

sregex sre = +_w, // this regex can match std::strings

if( regex_match( "hello", cre ) ) Il K
{1* ..%}

if( regex_match( std::string("hello"), sre) ) // K
{ 1= ..%}

if( regex_match( "hello", sre ) ) /] ERROR! iterator m s-natch!
{1* ..%}

Ther egex_mat ch() agorithm optionally acceptsamat ch_r esul t s<> struct as an out parameter. If given, ther egex_mat ch()
algorithm fillsin the mat ch_r esul t s<> struct with information about which parts of the regex matched which parts of the input.
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cmat ch what ;
cregex cre = +(sl= _w);

/1 store the results of the regex_match in "what"
if( regex_match( "hello", what, cre ) )

{
}

std::cout << what[1] << '\n'; // prints "o"

Ther egex_mat ch() algorithm also optionally acceptsamat ch_f 1 ag_t ype bitmask. With mat ch_f | ag_t ype, you can control
certain aspects of how the matchisevaluated. Seethemat ch_f | ag_t ype referencefor acompletelist of the flagsand their meanings.

std::string str("hello");
sregex sre = bol >> +_w,

/1 match_not _bol means that "bol" should not match at [begin, begin)
if( regex_match( str.begin(), str.end(), sre, regex_constants::match_not_bol ) )

{
}

/'l shoul d never get here!!l!

Click here to see a complete example program that shows how to user egex_mat ch() . And check ther egex_nmat ch() reference
to see acomplete list of the available overloads.

Searching for Matching Sub-Strings

User egex_sear ch() whenyouwant to know if aninput sequence contains a sub-sequencethat aregex matches. r egex_sear ch()
will try to match the regex at the beginning of the input sequence and scan forward in the sequence until it either finds a match or
exhausts the sequence.

In al other regards, r egex_sear ch() behaveslikeregex_mat ch() (see above). In particular, it can operate on a bidirectional
rangesuch asst d: : st ri ng, C-style null-terminated strings or iterator ranges. The same care must be taken to ensure that the iter-
ator type of your regex matches the iterator type of your input sequence. As with r egex_nmat ch( ), you can optionaly provide a
mat ch_r esul t s<> struct to receivetheresults of the search, andamat ch_f | ag_t ype bitmask to control how the match is evaluated.

Click hereto see acomplete example program that showshow touser egex_sear ch() . And check ther egex_sear ch() reference
to see acomplete list of the available overloads.

Accessing Results

Overview

Sometimes, it is not enough to know simply whether ar egex_nat ch() orregex_sear ch() wassuccessful or not. If you passan
object of type mat ch_r esul t s<>toregex_mat ch() orregex_sear ch(), then after the algorithm has completed successfully
themat ch_r esul t s<> will contain extrainformation about which parts of the regex matched which parts of the sequence. In Perl,
these sub-sequences are called back-references, and they are stored in the variables $1, $2, etc. In xpressive, they are objects of type
sub_mat ch<>, and they are stored in the mat ch_r esul t s<> structure, which acts as a vector of sub_mat ch<> objects.

match_results

So, you've passed amat ch_r esul t s<> object to aregex algorithm, and the algorithm has succeeded. Now you want to examine
the results. Most of what you'll be doing with the mat ch_resul t s<> object is indexing into it to access its internally stored
sub_mat ch<> objects, but there are a few other things you can do with amat ch_r esul t s<> object besides.

The table below shows how to access the information stored in anat ch_r esul t s<> object named what .
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Table 5. match_results<> Accessors

Accessor Effects
what . si ze() Returns the number of sub-matches, which is always greater

than zero after a successful match because the full match is
stored in the zero-th sub-match.

what [ n] Returns the n-th sub-match.

what . | engt h(n) Returns the length of the n-th sub-match. Same as
what [ n] . I ength().

what . posi tion(n) Returnsthe offset into the input sequence at which the n-th sub-
match begins.

what . str(n) Returns a st d: : basi c_st ri ng<> constructed from the n-th

sub-match. Sameaswhat [ n] . str ().

what . prefix() Returns a sub_mat ch<> object which represents the sub-se-
guence from the beginning of the input sequence to the start of
the full match.

what . suf fi x() Returns a sub_mat ch<> object which represents the sub-se-
guence from the end of the full match to the end of the input
sequence.

what . regex_i d() Returnsther egex_i d of thebasi c_r egex<> object that was
last used with thismat ch_r esul t s<> object.

There is more you can do with the mat ch_r esul t s<> object, but that will be covered when we talk about Grammars and Nested
Matches.

sub_maitch

When you index into amat ch_r esul t s<> object, you get back asub_mat ch<> object. A sub_mat ch<> is basically a pair of
iterators. It is defined like this:;

tenpl ate< class Bidirectionallterator >
struct sub_match
std::pair< Bidirectional lterator, Bidirectionallterator >

{

bool matched;
/1

Sinceitinheritspublicaly fromst d: : pai r <>, sub_mat ch<> hasfi r st andsecond datamembersof typeBi di recti onal | t er -
at or . These are the beginning and end of the sub-sequencethissub_mat ch<> represents. sub_mat ch<> also hasaBoolean nat ched
data member, which istrueif thissub_nat ch<> participated in the full match.

The following table shows how you might access the information stored in asub_mat ch<> object called sub.
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Table 6. sub_match<> Accessor s

Accessor Effects

sub. | engt h() Returns the length of the sub-match. Same as std: : di s-
tance(sub. first, sub. second).

sub. str() Returnsast d: : basi ¢_st ri ng<> constructed from the sub-
match. Same as std::ba-

si c_string<char_type>(sub.first, sub. second).

sub. conpare(str) Performs a string comparison between the sub-match and st r
wherest r canbeast d: : basi c_st ri ng<>, C-style null-ter-
minated string, or another sub-match. Same as
sub. str().conpare(str).

@ Results Invalidation @

Resultsare stored asiteratorsinto the input sequence. Anything which invalidatestheinput sequence will invalidate the match results.
For instance, if you match ast d: : st ri ng object, the results are only valid until your next call to a non-const member function of
that st d: : st ri ng object. After that, the results held by the mat ch_r esul t s<> object are invalid. Don't use them!

String Substitutions

Regular expressions are not only good for searching text; they're good at manipulating it. And one of the most common text manip-
ulation tasks is search-and-replace. xpressive providesther egex_r epl ace() algorithm for searching and replacing.

regex_replace()

Performing search-and-replace using r egex_r epl ace() issimple. All you need is an input sequence, aregex object, and aformat
string or aformatter object. There are several versions of ther egex_r epl ace() agorithm. Some accept the input sequence as a
bidirectional container such asst d: : st ri ng and returns the result in a new container of the same type. Others accept the input as
anull terminated string and return ast d: : st ri ng. Still others accept the input sequence as a pair of iterators and writes the result
into an output iterator. The substitution may be specified as a string with format sequences or as a formatter object. Below are some
simple examples of using string-based substitutions.

std::string input("This is his face");
sregex re = as_xpr("his"); /1 find all occurrences of "his"
std::string format("her"); /1 ... and replace themwth "her"

/1l use the version of regex_replace() that operates on strings
std::string output = regex_replace( input, re, format );
std::cout << output << '\n';

/'l use the version of regex_replace() that operates on iterators

std::ostream.iterator< char > out_iter( std::cout );
regex_replace( out _iter, input.begin(), input.end(), re, format );

The above program prints out the following:

Ther is her face
Ther is her face

Notice that all the occurrencesof " hi s" have been replaced with " her ".
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Click here to see a complete example program that shows how to user egex_r epl ace() . And check ther egex_repl ace() ref-
erence to see acomplete list of the available overloads.

Replace Options

Ther egex_repl ace() agorithm takesan optional bitmask parameter to control the formatting. The possible values of the bitmask
are:

Table 7. Format Flags

Flag Meaning

format _defaul t Recognize the ECMA-262 format sequences (see below).

format_first _only Only replace the first match, not al of them.

f or mat _no_copy Don't copy the parts of the input sequence that didn't match the
regex to the output sequence.

format _literal Treat the format string as a literal; that is, don't recognize any
escape sequences.

format _per| Recognize the Perl format sequences (see below).

format _sed Recognize the sed format sequences (see below).

format _al | In addition to the Perl format sequences, recognize some Boost-

specific format sequences.

Theseflagslivein the xpr essi ve: : r egex_const ant s namespace. If the substitution parameter is afunction object instead of a
string, theflagsformat _literal ,format_perl,format_sed,andformat _al | areignored.

The ECMA-262 Format Sequences

When you haven't specified a substitution string dialect with one of the format flags above, you get the diaect defined by ECMA-
262, the standard for ECMA Script. The table below shows the escape sequences recognized in ECMA-262 mode.

Table 8. Format Escape Sequences

Escape Sequence Meaning

$1, $2, etc. the corresponding sub-match
$& the full match

$ the match prefix

$ the match suffix

$$ aliteral * $' character

Any other sequence beginning with* $' simply representsitself. For example, if the format string were" $a" then " $a" would be
inserted into the output sequence.
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The Sed Format Sequences

When specifying thef or mat _sed flagtor egex_r epl ace(), the following escape sequences are recogni zed:

Table 9. Sed Format Escape Sequences
Escape Sequence
\1,\2, etc.

&

\a

\e

\ f

\n

\r

\t

\v

\ xFF

\ x{ FFFF}

\cX

The Perl Format Sequences

When specifying thef or mat _per| flagtoregex_repl

Meaning

The corresponding sub-match

the full match

A literal '\ a'

A litera char _type(27)

A literal '\ f*

A literal '\ n'

A litera '\ r’

Aliteral '\ t*

A literal "\ v

A literal char _t ype( OxFF) , where F isany hex digit
A literal char _t ype( OxFFFF) , where F is any hex digit

The control character X

ace() , the following escape sequences are recognized:
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Table 10. Perl Format Escape Sequences
Escape Sequence
$1, $2, etc.
$&

&

Y

$$

\a

\e

\ f

\n

\r

\ t

\v

\ xXFF

\ x{ FFFF}
\cX

\

\L

\u

\uU

\E

\1,\ 2, etc.

\ g<nanme>

Meaning

the corresponding sub-match

the full match

the match prefix

the match suffix

alitera ' $' character

A literal '\ a'

A litera char _t ype(27)

A literal '\ f*

A literal '\ n'

A literal ' \r'

Aliteral '\ t*

A literal '\ v

A literal char _t ype( OxFF) , where F isany hex digit

A literal char _t ype( OxFFFF) , where F is any hex digit
The control character X

Make the next character lowercase

Make the rest of the substitution lowercase until the next\ E
Make the next character uppercase

Make the rest of the substitution uppercase until the next\ E
Terminate\ L or \ U

The corresponding sub-match

The named backref name

The Boost-Specific Format Sequences

When specifying the f or mat _al | flag to r egex_r epl ace(), the escape sequences recognized are the same as those above for
f or mat _per | . In addition, conditional expressions of the following form are recognized:

?Nt rue- expression: f al se-expressi on

render
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whereNisadecimal digit representing asub-match. If the corresponding sub-match participated in the full match, then the substitution
is true-expression. Otherwisg, it is false-expression. In this mode, you can use parens () for grouping. If you want aliteral paren,
you must escapeit as\ ( .

Formatter Objects

Format strings are not always expressive enough for all your text substitution needs. Consider the simple example of wanting to map
input strings to output strings, as you may want to do with environment variables. Rather than a format string, for this you would
use aformatter object. Consider the following code, which finds embedded environment variables of theform™ $( XYz) " and computes
the substitution string by looking up the environment variable in a map.

#i ncl ude <map>

#i ncl ude <string>

#i ncl ude <i ostrean>

#i ncl ude <boost/ xpressive/ xpressive. hpp>
usi ng nanespace boost;

usi ng nanespace Xpressive;

std::map<std::string, std::string> env;

std::string const & ormat_fun(smatch const &what)

{
return env[what[1].str()];
}
int main()
{
env["X"] = "this";
env["Y"'] = "that";
std::string input("\"$(X)\" has the value \"$(Y)\"");
/'l replace strings like "$(XYZ)" with the result of env["XYZ"]
sregex envar = "$(" >> (sl = +w) >> ")’
std::string output = regex_replace(input, envar, format_fun);
std::cout << output << std::endl;
}

In this case, we use afunction, f or mat _f un() to compute the substitution string on the fly. It acceptsamat ch_r esul t s<> object
which contains the results of the current match. f or mat _f un() usesthefirst submatch asakey into the global env map. The above
code displays:

"this" has the value "that"

The formatter need not be an ordinary function. It may be an object of class type. And rather than return a string, it may accept an
output iterator into which it writes the substitution. Consider the following, which is functionally equivalent to the above.
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#i ncl ude
#i ncl ude
#i ncl ude
#i ncl ude
usi ng nanmespace boost;

usi ng nanespace xpressive;

<n’ap>
<string>
<i ostreanr

struct formatter

<boost / xpressi ve/ xpr essi ve. hpp>

std::string> env_nmap;

Qut out) const

env_nap: :const _iterator where = env.find(what[1]);

std::string const &ub = where->second;

= regex_repl ace(i nput,

sub. end(), out);

has the value \"$(Y)\"");

envar, fnt);

endl ;

{
typedef std::map<std::string,
env_nap env;
t enpl at e<t ypenane CQut >
Qut operator()(smatch const &what,
{
i f(where !'= env.end())
{
out = std::copy(sub. begin(),
}
return out;
}
b
int main()
{
formatter fnt;
fm.env["X"'] = "this";
fmt.env["Y'] = "that";
std::string input("\"$(X)\"
sregex envar = "$(" >> (sl = +_w) >> ")’
std::string output
std::cout << output << std::
}

The formatter must be a callable object -- afunction or a function object -- that has one of three possible signatures, detailed in the
table below. For thetable, f nt isafunction pointer or function object, what isamat ch_r esul t s<>object, out isan Outputlterator,
andf | ags isavaueof regex_constants::match _flag type:

Table 11. Formatter Signatures

Formatter Invocation

f nt (what)

fnt (what, out)
fnt(what, out, flags)

Return Type
Rangeof characters(e.g. st d: : stri ng)
or null-terminated string

Outputlterator

Outputlterator

Semantics

The string matched by the regex is re-
placed with the string returned by the
formatter.

The formatter writes the replacement
string into out and returnsout .

The formatter writes the replacement
string into out and returns out. The
f | ags parameter isthevalue of the match
flags passed to the regex_repl ace()
algorithm.

render
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Formatter Expressions

In addition to format strings and formatter objects, r egex_r epl ace() also accepts formatter expressions. A formatter expression
is alambda expression that generates a string. It uses the same syntax as that for Semantic Actions, which are covered later. The
above example, which usesr egex_r epl ace() to substitute strings for environment variables, is repeated here using a formatter
expression.

#i ncl ude <map>

#i ncl ude <string>

#i ncl ude <i ostreanr

#i ncl ude <boost/ xpressive/ xpressive. hpp>

#i ncl ude <boost/ xpressive/regex_actions. hpp>
usi ng namespace boost: : xpressive;

int main()

{
std:: map<std::string, std::string> env;
env["X'] = "this";
env["Y"'] = "that";

std::string input("\"$(X)\" has the value \"$(Y)\"")

sregex envar = "$(" >> (sl = +_w) >> ')’
std::string output = regex_replace(input, envar, ref(env)[sl]);
std::cout << output << std::endl

In the above, the formatter expression isr ef (env) [ s1] . This means to use the value of the first submatch, s1, as a key into the
env map. Thepurpose of xpr essi ve: : ref () hereisto makethereferencetotheenv local variablelazy so that the index operation
is deferred until we know what to replace s1 with.

String Splitting and Tokenization

regex_t oken_i t er at or <> isthe Ginsu knife of the text manipulation world. It slices! It dices! This section describes how to use
the highly-configurabler egex_t oken_i t er at or <> to chop up input sequences.

Overview

You initialize ar egex_t oken_i t er at or <> with an input sequence, a regex, and some optional configuration parameters. The
regex_token_iterator<> will use regex_search() to find the first place in the sequence that the regex matches. When
dereferenced, the r egex_t oken_i t er at or <> returns a token in the form of ast d: : basi ¢c_st ri ng<>. Which string it returns
depends on the configuration parameters. By default it returns a string corresponding to the full match, but it could also return a
string corresponding to a particular marked sub-expression, or even the part of the sequence that didn't match. When you increment
theregex_t oken_i t er at or <>, it will move to the next token. Which token is next depends on the configuration parameters. It
could simply be a different marked sub-expression in the current match, or it could be part or all of the next match. Or it could be
the part that didn't match.

Asyou can see, r egex_t oken_i t er at or <> can do alot. That makesit hard to describe, but some examples should make it clear.

Example 1: Simple Tokenization

Thisexample usesr egex_t oken_i t er at or <> to chop a sequence into a series of tokens consisting of words.
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std::string input("This is his face");
sregex re = +_w, /1 find a word

/1 iterate over all the words in the input
sregex_token_iterator begin( input.begin(), input.end(), re ), end

/1 wite all the words to std::cout
std::ostreamiterator< std::string > out_iter( std::cout, "\n" );
std::copy( begin, end, out_iter );

This program displays the following:

Thi s
is

his
face

Example 2: Simple Tokenization, Reloaded

Thisexample also usesr egex_t oken_i t er at or <> to chop a sequence into a series of tokens consisting of words, but it uses the
regex as adelimiter. When we pass a- 1 asthe last parameter to ther egex_t oken_i t er at or <> constructor, it instructs the token
iterator to consider as tokens those parts of the input that didn't match the regex.

std::string input("This is his face");
sregex re = +_s; /1 find white space

/'l iterate over all non-white space in the input. Note the -1 bel ow
sregex_token_iterator begin( input.begin(), input.end(), re, -1 ), end

/1 wite all the words to std::cout
std::ostreamiterator< std::string > out_iter( std::cout, "\n" );
std::copy( begin, end, out_iter );

This program displays the following:

Thi s
is

his
face

Example 3: Simple Tokenization, Revolutions

Thisexamplealsousesr egex_t oken_i t er at or <> to chop asequence containing abunch of datesinto a series of tokens consisting
of just the years. When we pass a positive integer N asthe last parameter to ther egex_t oken_i t er at or <> constructor, it instructs
the token iterator to consider as tokens only the N-th marked sub-expression of each match.

std::string input("01/02/2003 bl ahbl ah 04/23/ 1999 bl ahbl ah 11/13/1981");
sregex re = sregex::conpile("(\\d{2})/(\\d{2})/(\\d{4})");, // find a date

/1 iterate over all the years in the input. Note the 3 below, corresponding to the 3rd sub-exO
pression
sregex_token_iterator begin( input.begin(), input.end(), re, 3 ), end

/1 wite all the words to std::cout
std::ostreamiterator< std::string > out_iter( std::cout, "\n" );
std::copy( begin, end, out_iter );
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This program displays the following:

2003
1999
1981

Example 4: Not-So-Simple Tokenization

Thisexampleislike the previous one, except that instead of tokenizing just the years, this program turns the days, months and years
into tokens. When we pass an array of integers{1, J, ...} asthelast parameter to ther egex_t oken_i t er at or <> constructor,
it instructs the token iterator to consider astokensthe| -th, J-th, etc. marked sub-expression of each match.

std::string input("01/02/2003 bl ahbl ah 04/23/1999 bl ahbl ah 11/13/1981");
sregex re = sregex::conpile("(\\d{2})/(\\d{2})/(\\d{4})"); /] find a date

/1 iterate over the days, nonths and years in the input
int const sub_matches[] ={ 2, 1, 3 }; // day, nonth, year
sregex_token_iterator begin( input.begin(), input.end(), re, sub_matches ), end;

/1 wite all the words to std::cout
std::ostreamiterator< std::string > out_iter( std::cout, "\n" );
std::copy( begin, end, out_iter );

This program displays the following:

02
01
2003
23
04
1999
13
11
1981

The sub_mat ches array instructs the r egex_t oken_i t er at or <> to first take the value of the 2nd sub-match, then the 1st sub-
match, and finally the 3rd. Incrementing the iterator again instructsit to user egex_sear ch() again to find the next match. At that
point, the process repeats -- the token iterator takes the value of the 2nd sub-match, then the 1st, et cetera.

Named Captures

Overview

For complicated regular expressions, dealing with numbered captures can be a pain. Counting left parentheses to figure out which
capture to reference is no fun. Less fun is the fact that merely editing a regular expression could cause a capture to be assigned a
new number, invaliding code that refers back to it by the old number.

Other regular expression engines solve this problem with afeature called named captures. This feature allows you to assign aname
to a capture, and to refer back to the capture by name rather by number. Xpressive also supports named captures, both in dynamic
and in static regexes.

Dynamic Named Captures

For dynamic regular expressions, xpressive follows the lead of other popular regex engines with the syntax of hamed captures. You
can create anamed capturewith " ( ?P<xxx>. . . )" and refer back to that capture with" ( ?P=xxx) " . Here, for instance, isaregular
expression that creates a named capture and refers back to it:
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/'l Create a naned capture called "char" that matches a single
/'l character and refer back to that capture by nane.
sregex rx = sregex::conpile("(?P<char>.)(?P=char)");

The effect of the above regular expression isto find the first doubled character.

Once you have executed a match or search operation using a regex with named captures, you can access the named capture through
themat ch_r esul t s<> object using the capture's name.

std::string str("tweet");
sregex rx = sregex::conpile("(?P<char>.)(?P=char)");

smat ch what ;
i f(regex_search(str, what, rx))
{
std::cout << "char =" << what["char"] << std::endl;
}
The above code displays:
char = e

You can also refer back to a named capture from within a substitution string. The syntax for that is "\ \ g<xxx>". Below is some
code that demonstrates how to use named captures when doing string substitution.

std::string str("tweet");

sregex rx = sregex::conpile("(?P<char>.)(?P=char)");

str = regex_replace(str, rx, "**\\g<char>**"  regex_constants::fornat_perl);
std::cout << str << std::endl;

Noticethat you haveto specify f or mat _per | when using named captures. Only the perl syntax recognizesthe” \ \ g<xxx>" syntax.
The above code displays:

tw*e**t

Static Named Captures

If you're using static regular expressions, creating and using named capturesis even easier. You can use the mar k_t ag typeto create
avariablethat you can uselikes1, s2 and friends, but with a name that is more meaningful. Below is how the above example would
look using static regexes:

mark_tag char_(1); // char_ is now a synonymfor sl
sregex rx = (char_= _) >> char_;

After amatch operation, you can use the mar k_t ag to index into the mat ch_r esul t s<> to access the named capture:

std::string str("tweet");
mark_tag char_(1);

sregex rx = (char_= _) >> char_;
smat ch what ;
i f(regex_search(str, what, rx))
{
std::cout << what[char_] << std::endl;
}
The above code displays:
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char = e

When doing string substitutions with r egex_r epl ace(), you can use named captures to create format expressions as below:

std::string str("tweet");

mark_tag char_(1);

sregex rx = (char_= _) >> char_;

str = regex_replace(str, rx, "**" + char_ + "**");
std::cout << str << std::endl;

The above code displays:

twere**t

3 Note
You need to include <boost / xpr essi ve/ regex_act i ons. hpp> to use format expressions.

Grammars and Nested Matches

Overview

One of the key benefits of representing regexes as C++ expressions is the ability to easily refer to other C++ code and data from
within the regex. This enables programming idioms that are not possible with other regular expression libraries. Of particular note
isthe ability for oneregex to refer to another regex, allowing you to build grammars out of regular expressions. This section describes
how to embed one regex in another by value and by reference, how regex objects behave when they refer to other regexes, and how
to access the tree of results after a successful parse.

Embedding a Regex by Value

The basi ¢c_r egex<> object has value semantics. When a regex object appears on the right-hand side in the definition of another
regex, it is asif the regex were embedded by value; that is, a copy of the nested regex is stored by the enclosing regex. The inner
regex isinvoked by the outer regex during pattern matching. The inner regex participates fully in the match, back-tracking as needed
to make the match succeed.

Consider atext editor that has a regex-find feature with a whole-word option. You can implement this with xpressive as follows:

find_dial og dlg;
if( dialog_ok == dlg.do_nodal () )

{
std::string pattern = dl g.get_text(); /] the pattern the user entered
bool whol e_word = dl g. whol e_word.is_checked(); // did the user select the whol e-word option?
sregex re = sregex::conpile( pattern ); /1 try to conpile the pattern
i f( whole word )
{
/1 wap the regex in begin-word / end-word assertions
re = bow >> re >> eow,
}
/1l ... usere ...
}

Look closely at thisline:
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/1 wrap the regex in begin-word / end-word assertions
re = bow >> re >> eow,

Thisline creates a new regex that embeds the old regex by value. Then, the new regex is assigned back to the original regex. Since
acopy of the old regex was made on the right-hand side, this works as you might expect: the new regex has the behavior of the old
regex wrapped in begin- and end-word assertions.

g Note
Notethatre = bow >> re >> eowdoesnot define arecursive regular expression, since regex objects embed by
value by default. The next section shows how to define a recursive regular expression by embedding a regex by
reference.

Embedding a Regex by Reference

If you want to be able to build recursive regular expressions and context-free grammars, embedding aregex by value is not enough.
You need to be able to make your regular expressions self-referential. Most regular expression engines don't give you that power,
but xpressive does.

Thetheoretical computer scientists out there will correctly point out that a self-referential regular expression is not
"regular”, sointhe strict sense, xpressiveisn't really aregular expression engine at all. But as Larry Wall once said,
"the term [regular expression] has grown with the capabilities of our pattern matching engines, so I'm not going to
try to fight linguistic necessity here."

Consider thefollowing code, which usestheby _r ef () helper to define arecursive regular expression that matches balanced, nested
parentheses:

sregex parentheses;

par ent heses /'l A bal anced set of parentheses ...
="' (" /1 is an opening parenthesis ...
>> /1 followed by ...
*( /!l zero or nore ...
keep( +~(set="('",")") ) [/l of a bunch of things that are not parentheses ...
| /'l or
by_ref ( parent heses) /1 a bal anced set of parentheses
) /1 (ooh, recursion!)
>> /1 followed by ...
! /1 a closing parenthesis

Matching balanced, nested tags is an important text processing task, and it is one that "classic" regular expressions cannot do. The
by _ref () helper makesit possible. It allows one regex object to be embedded in another by reference. Since the right-hand side
holdspar ent heses by reference, assigning the right-hand side back to par ent heses createsacycle, which will executerecursively.

Building a Grammar

Once we alow self-reference in our regular expressions, the genie is out of the bottle and all manner of fun things are possible. In
particular, we can now build grammars out of regular expressions. Let's have alook at the text-book grammar example: the humble
calculator.
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sregex group, factor, term expression;

group ="' (" >> by_ref(expression) >> ")’

factor = +_d | group;

term = factor >> *(('*" >> factor) | ('/'" >> factor));
expression =term>> *(('+ >>term | ('-' >> term);

Theregex expr essi on defined above does something rather remarkablefor aregular expression: it matches mathematical expressions.
For example, if theinput string were" f oo 9* (10+3) bar ", this pattern would match " 9* ( 10+3) " . It only matches well-formed
mathematical expressions, where the parentheses are balanced and the infix operators have two arguments each. Don't try this with
just any regular expression engine!

Let'stake acloser look at this regular expression grammar. Notice that it is cyclic: expr essi on isimplemented interms of t er m
whichisimplemented intermsof f act or , whichisimplementedintermsof gr oup, whichisimplemented intermsof expr essi on,
closing theloop. In general, the way to define a cyclic grammar isto forward-declare the regex objects and embed by reference those
regular expressions that have not yet been initialized. In the above grammar, there is only one place where we need to reference a
regex object that has not yet been initialized: the definition of gr oup. In that place, we use by _r ef () to embed expr essi on by
reference. In al other places, it is sufficient to embed the other regex objects by value, since they have aready been initialized and
their values will not change.

@ Tip
Embed by valueif possible
In general, prefer embedding regular expressions by value rather than by reference. It involves one lessindirection,
making your patterns match a little faster. Besides, value semantics are simpler and will make your grammars
easier to reason about. Don't worry about the expense of "copying" aregex. Each regex object sharesitsimplement-
ation with al of its copies.

Dynamic Regex Grammars

Using r egex_conpi | er <>, you can also build grammars out of dynamic regular expressions. You do that by creating named
regexes, and referring to other regexes by name. Each r egex_conpi | er <> instance keeps a mapping from names to regexes that
have been created with it.

You can create a named dynamic regex by prefacing your regex with " ( ?$name=) ", where name is the name of the regex. You can
refer to anamed regex from another regex with " ( ?$nane) " . The named regex does not need to exist yet at thetimeit isreferenced
in another regex, but it must exist by the time you use the regex.

Below is acode fragment that uses dynamic regex grammars to implement the calculator example from above.

30

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.Xpressive

usi ng nanespace boost: : xpressive;
usi ng namespace regex_constants;

sregex expr;

{
sregex_conpi |l er conpiler;
syntax_option_type x = ignore_white_space;
conpiler.conpile("(? $group =) \\( (? $expr ) \\) ", X);
conpiler.conpile("(? $factor =) \\d+ | (? $group ) ", X);
conpiler.conpile("(? $term =) (? $factor )"
" (\\* (? $factor ) | / (? $factor ) )* ", X);
expr = conpiler.conpile("(? $expr =) (? $term)"
" ( \\+ (? $term) | - (? $term) Y* U X);
}
std::string str("foo 9*(10+3) bar");
smat ch what ;

i f(regex_search(str, what, expr))

{
/1 This prints "9*(10+3)":
std::cout << what[0] << std::endl;

As with static regex grammars, nested regex invocations create nested match results (see Nested Results below). The result is a
complete parse tree for string that matched. Unlike static regexes, dynamic regexes are always embedded by reference, not by value.

Cyclic Patterns, Copying and Memory Management, Oh My!

The calculator examples above raises a number of very complicated memory-management issues. Each of the four regex objects
refer to each other, some directly and some indirectly, some by value and some by reference. What if we were to return one of them
from afunction and | et the others go out of scope?What becomes of the references? The answer isthat the regex objectsareinternally
reference counted, such that they keep their referenced regex objects alive as long as they need them. So passing a regex object by
valueis never aproblem, even if it refersto other regex objects that have gone out of scope.

Those of you who have dealt with reference counting are probably familiar with itsAchillesHedl: cyclic references. If regex objects
are reference counted, what happens to cycles like the one created in the calculator examples? Are they leaked? The answer is no,
they arenot leaked. Thebasi c_r egex<> object has sometricky reference tracking code that ensuresthat even cyclic regex grammars
are cleaned up when the last external reference goes away. So don't worry about it. Create cyclic grammars, pass your regex objects
around and copy them all you want. It is fast and efficient and guaranteed not to leak or result in dangling references.

Nested Regexes and Sub-Match Scoping

Nested regular expressions raise the issue of sub-match scoping. If both the inner and outer regex write to and read from the same
sub-match vector, chaos would ensue. The inner regex would stomp on the sub-matches written by the outer regex. For example,
what does this do?

sregex inner
sregex outer

sregex::conmpile( "(.)\\1" );
(s1l= _) >> inner >> sl,

Theauthor probably didn't intend for the inner regex to overwrite the sub-match written by the outer regex. The problemis particularly
acute when the inner regex is accepted from the user asinput. The author has no way of knowing whether the inner regex will stomp
the sub-match vector or not. Thisis clearly not acceptable.
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Instead, what actually happensisthat each invocation of a nested regex gets its own scope. Sub-matches belong to that scope. That
is, each nested regex invocation getsits own copy of the sub-match vector to play with, so thereisno way for an inner regex to stomp
on the sub-matches of an outer regex. So, for example, the regex out er defined above would match " ABBA", asit should.

Nested Results

If nested regexes have their own sub-matches, there should be away to access them after a successful match. In fact, there is. After
aregex_match() or regex_search(), the mat ch_resul t s<> struct behaves like the head of a tree of nested results. The
mat ch_r esul t s<>classprovidesanest ed_r esul t s() member function that returnsan ordered sequenceof nat ch_r esul t s<>
structures, representing the results of the nested regexes. The order of the nested results is the same as the order in which the nested
regex objects matched.

Take as an example the regex for balanced, nested parentheses we saw earlier:

sregex parentheses;
parentheses = ' (' >> *( keep( +~(set="(',")") ) | by_ref(parentheses) ) >> ')’

smat ch what ;
std::string str( "blah blah( a(b)c (c(e)f (g)h )i (j)6 )blah" );

i f( regex_search( str, what, parentheses ) )

{
/1 display the whole natch
std::cout << what[0] << "\n';
/1 display the nested results
std:: for_each(
what . nested_results(). begin(),
what . nested_results().end(),
out put _nested_results() );
}

This program displays the following:

( a(?i);i (c(e)f (g)h )i (j)6)
(c(e)f (g)h)
(e)
(9)
(i)

Here you can see how the results are nested and that they are stored in the order in which they are found.

@ Tip

See the definition of output_nested resultsin the Examples section.

Filtering Nested Results

Sometimes a regex will have several nested regex objects, and you want to know which result corresponds to which regex object.
That's where basi c_r egex<>:: regex_i d() and mat ch_resul t s<>::regex_i d() comein handy. When iterating over the
nested results, you can compare the regex id from the results to the id of the regex object you're interested in.

To make this a bit easier, xpressive provides a predicate to make it simple to iterate over just the results that correspond to a certain
nested regex. Itiscalledr egex_i d_fi | t er _predi cat e, anditisintended to be used with Boost.Iterator. You can useit asfollows:
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sregex name = +al pha
sregex integer = +_d;
sregex re = *( *_s >> ( nane | integer ) )

smat ch what
std::string str( "marsha 123 jan 456 cindy 789" )

if( regex_match( str, what, re ) )

{
smat ch: : nested_results_type::const _iterator begin = what.nested_results().begin();
smat ch: : nested_results_type::const _iterator end = what.nested_results().end();
/1 declare filter predicates to select just the nanes or the integers
sregex_id filter_predicate nane_id( nanme.regex_id() )
sregex_id filter_predicate integer_id( integer.regex_id() );
/'l iterate over only the results fromthe nane regex
std:: for_each(
boost:: nake_filter_iterator( nane_id, begin, end ),
boost::nake_filter_iterator( nanme_id, end, end ),
out put _result
)
std::cout << '"\n';
/'l iterate over only the results fromthe integer regex
std:: for_each(
boost::nake _filter_iterator( integer_id, begin, end)
boost::nake_filter_iterator( integer_id, end, end )
out put _result
)
}

where out put _results is a simple function that takes a smat ch and displays the full match. Notice how we use the
regex_id_filter_predicat e together withbasi c_regex<>::regex_i d() andboost:: make filter_iterator() from
the Boost.Iterator to select only those results corresponding to a particular nested regex. This program displays the following:

mar sha
jan

ci ndy
123
456
789

Semantic Actions and User-Defined Assertions

Overview
Imagine you want to parse an input string and build ast d: : map<> from it. For something like that, matching a regular expression

isn't enough. You want to do something when parts of your regular expression match. Xpressive lets you attach semantic actions to
parts of your static regular expressions. This section shows you how.

Semantic Actions

Consider the following code, which uses xpressive's semantic actions to parse a string of word/integer pairs and stuffs them into a
std: : map<>. It isdescribed below.
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#i ncl ude <string>

#i ncl ude <i ostreanr

#i ncl ude <boost/ xpressive/ xpressive. hpp>

#i ncl ude <boost/ xpressive/regex_actions. hpp>
usi ng nanespace boost: : xpressive;

int main()

{
std:: map<std::string, int> result;
std::string str("aaa=>1 bbb=>23 ccc=>456");

/1 Match a word and an integer, separated by =>,

/1 and then stuff the result into a std:: mp<>

sregex pair = ( (sl= +_w >> "=>" >> (s2= +_d) )
[ ref(result)[sl] = as<int>(s2) |;

/1 Match one or nore word/integer pairs, separated
/'l by whitespace.
sregex rx = pair >> *(+_s >> pair);

if(regex_match(str, rx))

{
std::cout << result["aaa"] << '\n';
std::cout << result["bbb"] << "\n';
std::cout << result|["ccc"] << '\n';

}

return O;

This program prints the following:

1
23
456

The regular expression pai r has two parts: the pattern and the action. The pattern says to match a word, capturing it in sub-match
1, and an integer, capturing it in sub-match 2, separated by " =>" . The action is the part in square brackets: [ ref (result)[s1]
= as<i nt>(s2) ].Itsaysto take sub-match oneand useit toindex into ther esul t s map, and assign to it the result of converting
sub-match 2 to an integer.

S Note
To use semantic actionswith your static regexes, you must#i ncl ude <boost/ xpr essi ve/ r egex_acti ons. hpp>

How does thiswork? Just as the rest of the static regular expression, the part between brackets is an expression template. It encodes
the action and executes it later. The expressionr ef (resul t) creates alazy reference to ther esul t object. The larger expression
ref (result)[s1] isalazy map index operation. Later, when this action is getting executed, s1 gets replaced with the first
sub_mat ch<>. Likewise, whenas<i nt >(s2) getsexecuted, s2 isreplaced with the second sub_mat ch<>. Theas<> action converts
its argument to the requested type using Boost.Lexical_cast. The effect of the whole action isto insert a new word/integer pair into
the map.
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S Note
There is an important difference between the function boost::ref() in <boost/ref.hpp> and
boost : : xpressi ve: : ref () in<boost/ xpressi ve/ regex_acti ons. hpp>. Thefirstreturnsaplainr ef er -
ence_wr apper <> which behaves in many respects like an ordinary reference. By contrast, boost : : xpr ess-
i ve::ref () returnsalazy reference that you can use in expressions that are executed lazily. That is why we can
sayref (result)[sl],eventhoughresul t doesn't have anoperat or[] that would accept s1.

In addition to the sub-match placeholderss1, s2, etc., you can also use the placeholder _ within an action to refer back to the string
matched by the sub-expression to which the action is attached. For instance, you can use the following regex to match a bunch of
digits, interpret them as an integer and assign the result to alocal variable:

int i =0;

/1l Here, _ refers back to all the

/1 characters matched by (+_d)

sregex rex = (+_d)[ ref(i) = as<int>(_) ];

Lazy Action Execution

What does it mean, exactly, to attach an action to part of aregular expression and perform a match? When does the action execute?
If the action is part of a repeated sub-expression, does the action execute once or many times? And if the sub-expression initially
matches, but ultimately fails because the rest of the regular expression fails to match, isthe action executed at all?

The answer is that by default, actions are executed lazily. When a sub-expression matches a string, its action is placed on a queue,
along with the current values of any sub-matches to which the action refers. If the match algorithm must backtrack, actions are
popped off the queue as necessary. Only after the entire regex has matched successfully are the actions actually exeucted. They are
executed all at once, in the order in which they were added to the queue, as the last step beforer egex_mat ch() returns.

For example, consider the following regex that increments a counter whenever it finds a digit.

int i =0;

std::string str("1!12!3?");

/1l count the exciting digits, but not the
/'l questionabl e ones.

sregex rex = +( _d [ ++ref(i) ] >>"1" );
regex_search(str, rex);
assert( i == 2);

Theaction++r ef (i ) isqueued threetimes: oncefor each found digit. But it isonly executed twice: once for each digit that precedes
a'!' character. Whenthe' ?' character is encountered, the match algorithm backtracks, removing the final action from the queue.

Immediate Action Execution

When you want semantic actions to execute immediately, you can wrap the sub-expression containing the action in a keep() .
keep() turns off back-tracking for its sub-expression, but it also causes any actions queued by the sub-expression to execute at the
end of thekeep() . It isasif the sub-expression in the keep() were compiled into an independent regex object, and matching the
keep() islikeaseparateinvocation of r egex_sear ch() . It matches characters and executes actions but never backtracks or unwinds.
For example, imagine the above example had been written as follows:

int i =0;
std::string str("11213?");
/1l count all the digits.

sregex rex = +( keep( _d [ ++ref(i) ] ) >>"'1");
regex_search(str, rex);
assert( i == 3 );
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We have wrapped the sub-expression _d [ ++ref (i) ] inkeep().Now, whenever this regex matches a digit, the action will be
gueued and then immediately executed before wetry to match a' |'* character. In this case, the action executes three times.

S Note
Like keep() , actions within bef ore() and after () are aso executed early when their sub-expressions have
matched.

Lazy Functions

So far, we've seen how to write semantic actions consisting of variables and operators. But what if you want to be able to call a
function from a semantic action? Xpressive provides a mechanism to do this.

Thefirst step is to define afunction object type. Here, for instance, is afunction object type that callspush() on itsargument:

struct push_i npl

{
/1l Result type, needed for trl::result_of
typedef void result_type;
t enpl at e<t ypenane Sequence, typenane Val ue>
voi d operator()(Sequence &seq, Value const &val) const
{
seq. push(val);
}
b

The next step isto use xpressive's f unct i on<> template to define a function object named push:

/1 dobal "push" function object.
function<push_inpl >::type const push = {{}};

Theinitialization looks abit odd, but thisisbecause push isbeing statically initialized. That meansit doesn't need to be constructed
at runtime. We can use push in semantic actions as follows:

std::stack<int> ints;

/1 Match digits, cast themto an int

/1 and push it on the stack.

sregex rex = (+_d)[push(ref(ints), as<int>(_))];

You'll notice that doing it this way causes member function invocations to look like ordinary function invocations. You can choose
to write your semantic action in a different way that makesit look a bit more like a member function call:

sregex rex = (+_d)[ref(ints)->*push(as<int>(_))];

Xpressive recognizes the use of the - >* and treats this expression exactly the same as the one above.

When your function object must return atype that depends on its arguments, you can use ar esul t <> member template instead of
theresul t _type typedef. Here, for example, isafirst function object that returnsthe fi rst member of astd: : pair<>or
sub_mat ch<>:
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/1 Function object that returns the
/1 first elenment of a pair.
struct first_inpl

{
tenpl at e<typenane Sig> struct result {};
tenpl at e<typenane This, typenane Pair>
struct result<This(Pair)>
{
typedef typenane renove_reference<Pair>
citype::first_type type;
b
t enpl at e<t ypenane Pair>
typenane Pair::first_type
operator()(Pair const &p) const
{
return p.first;
}
b

/1 OK, use as first(sl) to get the begin iterator
/'l of the sub-nmatch referred to by s1.
function<first_inpl>::type const first = {{}};

Referring to Local Variables
Aswe've seen in the examples above, we can refer to local variableswithin an actionsusing xpr essi ve: : r ef () . Any such variables

are held by reference by the regular expression, and care should be taken to avoid letting those references dangle. For instance, in
the following code, the referencetoi isleft to dangle when bad_voodoo() returns:

sregex bad_voodoo()

{
int i =0;
sregex rex = +( _d [ ++ref(i) ] >>"1" );
/1 ERROR! rex refers by reference to a | ocal
/1 variable, which will dangle after bad_voodoo()
/'l returns.
return rex;
}

When writing semantic actions, it is your responsibility to make sure that all the references do not dangle. One way to do that would
be to make the variables shared pointers that are held by the regex by value.

sregex good_voodoo(boost::shared_ptr<int> pi)

{
/1 Use val () to hold the shared_ptr by val ue:
sregex rex = +( _d [ ++*val(pi) | >>"1" );
/1 OK, rex holds a reference count to the integer.
return rex;

}

In the above code, we use xpr essi ve: : val () to hold the shared pointer by value. That's not normally necessary because local
variables appearing in actions are held by value by default, but in this case, it is necessary. Had we written the action as ++* pi , it
would have executed immediately. That's because ++* pi is hot an expression template, but ++*val (pi) is.

It can be tedious to wrap all your variablesinref () and val () inyour semantic actions. Xpressive provides ther ef er ence<>
and val ue<> templates to make things easier. The following table shows the equivalencies:
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Table 12. reference<> and value<>

This... ... isequivalent to this...
int i =0; int i =0;
reference<int> ri(i);
sregex rex = +( _d [ ++ref(i) ] >>"1"); sregex rex = +( _d [ ++ri ] >>"1" );
boost: :shared_ptr<int> pi(new int(0)); boost: :shared_ptr<int> pi(newint(0));
val ue<boost: :shared_ptr<int> > vpi (pi);
sregex rex = +( _d [ ++*val(pi) | >>"1" ); sregex rex = +( _d [ ++*vpi | >>"1" ),

Asyou can see, when using r ef er ence<>, you need to first declare alocal variable and then declare ar ef er ence<> to it. These
two steps can be combined into one using | ocal <>.

Table 13. local<> vs. reference<>

This... ... isequivalent to this...
local <int> i (0); int i =0;
reference<int> ri(i);
sregex rex = +( _d [ ++i ] >> "' ); sregex rex = +( _d [ ++ri ] >>"'"1" );

We can usel ocal <> to rewrite the above example as follows:

| ocal <int> i (0);

std::string str("1!2!3?");

/1 count the exciting digits, but not the
/'l questionabl e ones.

sregex rex = +( _d [ ++i ] >>"'1" );
regex_search(str, rex);
assert( i.get() == 2 );

Notice that we use | ocal <>: : get () to access the value of the local variable. Also, beware that | ocal <> can be used to create a
dangling reference, just asr ef er ence<> can.

Referring to Non-Local Variables

In the beginning of this section, we used a regex with a semantic action to parse a string of word/integer pairs and stuff theminto a
st d: : map<>. That required that the map and the regex be defined together and used before either could go out of scope. What if
we wanted to define the regex once and use it to fill lots of different maps? We would rather pass the map into ther egex_mat ch()
algorithm rather than embed a reference to it directly in the regex object. What we can do instead is define a placeholder and use
that in the semantic action instead of the map itself. Later, when we call one of the regex algorithms, we can bind the reference to
an actual map object. The following code shows how.
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/'l Define a placeholder for a nap object:
pl acehol der <std: : map<std::string, int> > _nap;

/1 Match a word and an integer, separated by =>,

/1 and then stuff the result into a std:: mp<>

sregex pair = ( (sl= +_w >> "=>" >> (s2= +_d) )
[ _map[sl] = as<int>(s2) ];

/1 Match one or nore word/integer pairs, separated
/'l by whitespace.
sregex rx = pair >> *(+_s >> pair);

/1 The string to parse
std::string str("aaa=>1 bbb=>23 ccc=>456");

/'l Here is the actual nmap to fill in:
std:: map<std::string, int> result;

/1 Bind the _map placehol der to the actual map
smat ch what ;
what.let( _map = result );

/1l Execute the match and fill in result map
if(regex_match(str, what, rx))
{

std::cout << result["aaa"] << '\n';
std::cout << result["bbb"] << "\n';
std::cout << result|["ccc"] << '\n';

This program displays:

1
23
456

We use pl acehol der <> here to define _map, which stands in for ast d: : map<> variable. We can use the placeholder in the se-
mantic action as if it were a map. Then, we define a mat ch_r esul t s<> struct and bind an actual map to the placeholder with
"what.let( _map = result );".Theregex_match() cal behavesasif the placeholder in the semantic action had been replaced
with areferencetoresul t.

S Note
Placeholders in semantic actions are not actually replaced at runtime with references to variables. The regex object
is never mutated in any way during any of the regex algorithms, so they are safe to use in multiple threads.

The syntax for late-bound action argumentsisalittle different if youareusingr egex_i t er at or <> orregex_t oken_i t er at or <>.
The regex iterators accept an extra constructor parameter for specifying the argument bindings. Thereisal et () function that you
can use to hind variables to their placeholders. The following code demonstrates how.
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/'l Define a placeholder for a nap object:
pl acehol der <std: : map<std::string, int> > _nap;

/1 Match a word and an integer, separated by =>,

/1 and then stuff the result into a std:: mp<>

sregex pair = ( (sl= +_w >> "=>" >> (s2= +_d) )
[ _map[sl] = as<int>(s2) ];

/1 The string to parse
std::string str("aaa=>1 bbb=>23 ccc=>456");

/'l Here is the actual nmap to fill in:
std:: map<std::string, int> result;

/1l Create a regex_iterator to find all the natches
sregex_iterator it(str.begin(), str.end(), pair, let(_map=result));
sregex_iterator end;

/'l step through all the matches, and fill in
/'l the result map
while(it != end)

++Hit

std::cout << result["aaa"] << '\n';
std::cout << result|["bbb"] << "\n';
std::cout << result|["ccc"] << '\n';

This program displays:

1
23
456

User-Defined Assertions

You are probably aready familiar with regular expression assertions. In Perl, some examples are the* and $ assertions, which you
can use to match the beginning and end of a string, respectively. Xpressive lets you define your own assertions. A custom assertion
is acontition which must be true a a point in the match in order for the match to succeed. You can check a custom assertion with
xpressive'scheck() function.

There are a couple of ways to define a custom assertion. The simplest is to use a function object. Let's say that you want to ensure
that a sub-expression matches a sub-string that is either 3 or 6 characterslong. The following struct defines such a predicate:

/1 A predicate that is true |FF a sub-match is
/1 either 3 or 6 characters |ong.
struct three_or_six

{
bool operator()(ssub_match const &sub) const
{
return sub.length() == 3 || sub.length() ==
}
b

You can use this predicate within aregular expression as follows:

/1 match words of 3 characters or 6 characters.
sregex rx = (bow >> +_w >> eow)|[ check(three_or_six()) |
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The above regular expression will find whole words that are either 3 or 6 characterslong. Thet hr ee_or _si x predicate accepts a
sub_mat ch<> that refers back to the part of the string matched by the sub-expression to which the custom assertion is attached.

g Note
The custom assertion participates in determining whether the match succeeds or fails. Unlike actions, which execute
lazily, custom assertions execute immediately while the regex engine is searching for a match.

Custom assertions can also be defined inline using the same syntax as for semantic actions. Below is the same custom assertion
writteninline:

/1 match words of 3 characters or 6 characters.
sregex rx = (bow >> +_w >> eow)|[ check(length(_)==3 || length(_)==6) ]

Intheabove, | engt h() isalazy functionthat calsthel engt h() member function of itsargument, and _ isaplaceholder that receives
thesub_mat ch.

Onceyou get the hang of writing custom assertionsinline, they can be very powerful. For example, you can write aregular expression
that only matches valid dates (for some suitably liberal definition of the term “valid”).

int const days_per_nonth[] =
{31, 29, 31, 30, 31, 30, 31, 31, 30, 31, 31, 31};

mark_tag nmonth(1), day(2);
/1 find a valid date of the form nonth/day/year.
sregex date =
(
/1 Month nust be between 1 and 12 incl usive
(month= _d >> ! _d) [ check(as<int>(_) >=1
&& as<int>(_) <= 12) |

>> !
/1 Day nust be between 1 and 31 inclusive
>> (day= _d >>1_d) [ check(as<int>(_) >=1
&& as<int>(_) <= 31) |
>> !

/1 Only consider years between 1970 and 2038
>> (_d >> _d >> _d >> _d) [ check(as<int>(_) >= 1970
&& as<int>(_) <= 2038) |
)
/'l Ensure the nonth actually has that nany days!
[ check( ref(days_per_nonth)[as<int>(nonth)-1] >= as<int>(day) ) |

smat ch what ;
std::string str("99/99/9999 2/30/2006 2/28/2006");

i f(regex_search(str, what, date))

{
}

std::cout << what[0] << std::endl;

The above program prints out the following:
2/ 28/ 2006

Notice how the inline custom assertions are used to range-check the values for the month, day and year. The regular expression
doesn't match " 99/ 99/ 9999" or "2/ 30/ 2006" because they are not valid dates. (There is no 99th month, and February doesn't
have 30 days.)
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Symbol Tables and Attributes

Overview

Symbol tables can be built into xpressive regular expressions with just ast d: : map<>. The map keys are the strings to be matched
and the map values are the data to be returned to your semantic action. Xpressive attributes, named al, a2, through a9, hold the
value corresponding to a matching key so that it can be used in a semantic action. A default value can be specified for an attribute
if asymbol is not found.

Symbol Tables

An xpressive symbol table isjust ast d: : map<>, where the key is a string type and the value can be anything. For example, the
following regular expression matches akey from mapl and assignsthe corresponding valueto the attribute a1. Then, in the semantic
action, it assigns the value stored in attribute a1 to an integer result.

int result;
std:: map<std::string, int> mapl,;
[l ... (fill the map)

sregex rx = ( al = mapl ) [ ref(result) = al |;
Consider the following example code, which trand ates number names into integers. It is described below.

#i ncl ude <string>

#i ncl ude <i ostreanr

#i ncl ude <boost/ xpressive/ xpressive. hpp>

#i ncl ude <boost/ xpressive/regex_actions. hpp>
usi ng nanmespace boost: : xpressive;

int main()

{
std:: map<std::string, int> nunber_nap;
nunber _map[ " one" ]
nunber _map[ "t wo" ]
nunber _map[ "t hree"]
/1 Match a string from nunber_map
/'l and store the integer value in 'result’
/1 if not found, store -1 in 'result'
int result = 0;
cregex rx = ((al = nunber_map ) | *_)

[ ref(result) = (al | -1)];

1;
2;

regex_nmatch("three", rx);
std::cout << result << '\n';
regex_nmatch("two", rx);
std::cout << result << '\n';
regex_match("stuff", rx);
std::cout << result << '\n';
return O;

This program prints the following:

3
2
-1

First the program builds anumber map, with number names as string keys and the corresponding integers asvalues. Thenit constructs
astatic regular expression using an attribute al to represent the result of the symbol tablelookup. In the semantic action, the attribute
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is assigned to an integer variabler esul t . If the symbol was not found, a default value of - 1 isassigned to r esul t . A wildcard,
* _, makes sure the regex matches even if the symbol is not found.

A more completeversion of thisexamplecanbefoundin! i bs/ xpr essi ve/ exanpl e/ nunber s. cppz. It translates number names
up to "nine hundred ninety nine million nine hundred ninety nine thousand nine hundred ninety nine" along with some special
number names like "dozen".

Symbol table matches are case sensitive by default, but they can be made case-insensitive by enclosing the expressionini case() .

Attributes

Up to nine attributes can be used in a regular expression. They are named al, a2, ..., a9 in the boost : : xpr essi ve namespace.
The attribute type is the same as the second component of the map that isassigned to it. A default value for an attribute can be specified
in asemantic action with the syntax (al | def aul t-val ue).

Attributes are properly scoped, so you can do crazy thingslike: ( (al=synl) >> (al=syn®)[ref(x)=al] )[ref(y)=al].
Theinner semantic action seesthe inner a1, and the outer semantic action sees the outer one. They can even have different types.

S Note
Xpressive buildsahiddenternary search triefrom the map so it can search quickly. If BOOST_DISABLE_THREADS
is defined, the hidden ternary search trie "self adjusts’, so after each search it restructures itself to improve the effi-
ciency of future searches based on the frequency of previous searches.

Localization and Regex Traits

Overview

Matching a regular expression against a string often requires local e-dependent information. For example, how are case-insensitive
comparisons performed? The locale-sensitive behavior is captured in a traits class. xpressive provides three traits class templates:
cpp_regex_traits<> c_regex_traits<>andnul |l _regex_traits<> Thefirst wrapsastd: : | ocal e, the second wraps
the global C locale, and the third is a stub traits type for use when searching non-character data. All traits templates conform to the
Regex Traits Concept.

Setting the Default Regex Trait

By default, xpressive usescpp_r egex_t rai t s<> for all patterns. This causes all regex objectsto usetheglobal st d: : | ocal e. If
you compile with BOOST_XPRESSI VE_USE_C TRAI TS defined, then xpressive will usec_r egex_trai t s<> by default.

Using Custom Traits with Dynamic Regexes

To create a dynamic regex that uses a custom traits object, you must use r egex_conpi | er <>. The basic steps are shown in the
following example:

/1 Declare a regex_conpiler that uses the global C locale
regex_conpil er<char const *, c_regex_traits<char> > crxconp;
cregex crx = crxconp.conpile( "\\w" );

/'l Declare a regex_conpiler that uses a customstd::|ocale
std::locale loc = /* ... create a locale here ... */;

regex_conpil er<char const *, cpp_regex_traits<char> > cpprxconp(loc);
cregex cpprx = cpprxconp.conpile( "\\w" );

2 Many thanks to David Jenkins, who contributed this example.
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Ther egex_conpi | er objectsact as regex factories. Once they have been imbued with alocale, every regex object they create will
use that locale.

Using Custom Traits with Static Regexes
If you want a particular static regex to use a different set of traits, you can use the specia i nbue() pattern modifier. For instance:

/1 Define a regex that uses the global C locale
c_regex_traits<char> ctraits;

sregex crx = inbue(ctraits)( +_w);

/1 Define a regex that uses a customnm zed std::locale
std::locale loc = /* ... create a locale here ... */;
cpp_regex_traits<char> cpptraits(loc);

sregex cpprxl = inbue(cpptraits)( +_w);

/1 A shorthand for above
sregex cpprx2 = inbue(loc)( + w);

Thei nbue() pattern modifier must wrap the entire pattern. It isan error to i mbue only part of a static regex. For example:

/1 ERROR! Cannot inbue() only part of a regex
sregex error = _w >> inbue(loc)( _w);

Searching Non-Character Data With nui _regex_traits

With xpressive static regexes, you are not limitted to searching for patterns in character sequences. You can search for patternsin
raw bytes, integers, or anything that conformsto the Char Concept. Thenul | _r egex_t r ai t s<>makesit simple. Itisastubimple-
mentation of the Regex Traits Concept. It recognizes no character classes and does no case-sensitive mappings.

For example, with nul | _r egex_t r ai t s<>, you can write a static regex to find a pattern in a sequence of integers as follows:

/1l some integral data to search
int const datal[] = {0, 1, 2, 3, 4, 5, 6};

/'l create a null _regex_traits<> object for searching integers ...
nul | _regex_traits<int> nul;

/'l inmbue a regex object with the null _regex_traits ...
basi c_regex<int const *> rex = inbue(nul)(1 >> +((set= 2,3) | 4) >> 5);
mat ch_resul ts<int const *> what;

/'l search for the pattern in the array of integers ...
regex_search(data, data + 7, what, rex);

assert (what[ 0] . mat ched) ;
assert(*what[0].first == 1);
assert(*what[ 0] . second == 6);

Tips 'N Tricks
Squeeze the most performance out of xpressive with these tips and tricks.

Compile Patterns Once And Reuse Them

Compiling a regex (dynamic or static) is far more expensive than executing a match or search. If you have the option, prefer to
compile apattern into abasi c¢_r egex<> object once and reuse it rather than recreating it over and over.
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Since basi ¢_r egex<> objects are not mutated by any of the regex algorithms, they are completely thread-safe once their initializ-
ation (and that of any grammars of which they are members) completes. The easiest way to reuse your patternsis to simply make
your basi ¢c_r egex<> objects "static const".

Reuse mtcn_resuits<> Objects

The mat ch_resul t s<> object caches dynamically alocated memory. For this reason, it is far better to reuse the same
mat ch_r esul t s<> object if you have to do many regex searches.

Caveat: mat ch_r esul t s<> objects are not thread-safe, so don't go wild reusing them across threads.

Prefer Algorithms That Take A matcn_resuits<> Object

This is a corollary to the previous tip. If you are doing multiple searches, you should prefer the regex algorithms that accept a
mat ch_r esul t s<> object over the ones that don't, and you should reuse the same mat ch_r esul t s<> object each time. If you
don't provide amat ch_r esul t s<> object, atemporary one will be created for you and discarded when the algorithm returns. Any
memory cached in the object will be deallocated and will have to be reallocated the next time.

Prefer Algorithms That Accept Iterator Ranges Over Null-Termin-
ated Strings

xpressive provides overloads of the r egex_mat ch() and r egex_sear ch() algorithms that operate on C-style null-terminated
strings. You should prefer the overloads that take iterator ranges. When you pass a null-terminated string to a regex algorithm, the

end iterator is calculated immediately by calling st r | en. If you already know the length of the string, you can avoid this overhead
by calling the regex algorithmswith a[ begi n, end) pair.

Use Static Regexes

On average, static regexes execute about 10 to 15% faster than their dynamic counterparts. It'sworth familiarizing yourself with the
static regex dialect.

Understand syntax_option_type::optinmze
Theopt i i ze flag tells the regex compiler to spend some extra time analyzing the pattern. It can cause some patterns to execute

faster, but it increases the time to compile the pattern, and often increases the amount of memory consumed by the pattern. If you
plan to reuse your pattern, opt i mi ze isusually awin. If you will only use the pattern once, don't use opt i ni ze.

Common Pitfalls

Keep the following tips in mind to avoid stepping in potholes with xpressive.

Create Grammars On A Single Thread

With static regexes, you can create grammars by nesting regexes inside one another. When compiling the outer regex, both the outer
and inner regex objects, and all the regex objects to which they refer either directly or indirectly, are modified. For this reason, it's
dangerousfor global regex objectsto participatein grammars. It's best to build regex grammars from a single thread. Once built, the
resulting regex grammar can be executed from multiple threads without problems.

Beware Nested Quantifiers

Thisisapitfall common to many regular expression engines. Some patterns can cause exponentially bad performance. Often these
patterns involve one quantified term nested withing another quantifier, such as" (a*) *", although in many cases, the problem is
harder to spot. Beware of patterns that have nested quantifiers.
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Concepts

CharT requirements

If type BidilterT is used as a template argument to basic_regex<>, then CharT is iterator_traits<Bid-
i IterT>::val ue_type. TypeChar T must haveatrivial default constructor, copy constructor, assignment operator, and destructor.
In addition the following requirements must be met for objects; ¢ of type Char T, c1 and c2 of type Char T const, andi of type
int:

Table 14. Char T Requirements

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 true if c1 hasthesamevaueasc?2.

cl !=c2 bool trueif cl and c2 arenot equal.

cl <c2 bool true if thevalueof c1 islessthanc2.

cl > c2 bool true if thevalueof c1 isgreater thanc2.

cl <= c2 bool true if clislessthan or equa toc2.

cl >= c2 bool true if c1 isgreater than or equal to c2.

intmax_t i = cl i nt Char T must be convertible to an integral
type.

CharT c(i); CharT Char T must be constructable from anin-
tegral type.

Traits 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; v isan object of typeconst X; pisavalueof typeconst CharT*;I1and| 2 arel nput |terators;cisavalueof type
const CharT; s isan object of type X: : string_t ype; cs isan object of typeconst X: :string_type; b isavaue of type
bool ;i isavalueof typei nt ; F1 and F2 are values of type const Char T*; | oc isan object of type X: : | ocal e_t ype; and ch
isan object of const char.
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Table 15. Traits Requirements

Expression

X::char_type

X :string_type

X::local e_type

X::char_class_type

X::hash(c)
v.w den(ch)
v.in_range(rl, r2, c)

v.in_range_nocase(rl, r2, c)

<

.transl ate(c)

<

.transl at e_nocase(c)

<

.transform( F1, F2)

Return type

CharT

std: : basi c_string<Char T> or
std::vect or <Char T>

I mplementation defined

I mplementation defined

unsi gned char

CharT

bool

bool

X::char_type

X::char_type

X::string_type

Assertion / Note
Pre/ Post condition

The character container type used in the
implementation of class template ba-
Si C_regex<>,

A copy constructible type that represents
the locale used by the traits class.

A bitmask type representing a particular
character classification. Multiple values
of thistype can be bitwise-or'ed together
to obtain anew valid value.

Yieldsavalue between 0 and UCHAR MAX
inclusive.

Widens the specified char and returns
theresulting Char T.

For any characters r1 and r 2, returns
trueifrl <= c && ¢ <= r2.Requires
thatrl <= r2.

For charactersr 1 andr 2, returnst r ue if
there is some character d for which
v.transl ate_nocase(d) ==
v.transl ate _nocase(c) andr1 <=
d & d <= r2. Requiresthat r1 <=
r2.

Returns a character such that for any
character d that is to be considered equi-
valent to c then v. transl ate(c) ==
v.transl ate(d).

For al characters C that are to be con-
sidered equivalent to ¢ when comparisons
are to be performed without regard to
case, then v.transl ate_nocase(c)
== v.transl ate_nocase(C).

Returns a sort key for the character se-
guence designated by the iterator range
[F1, F2) such that if the character se-
quence[ GL, &) sortsbeforethecharac-
ter sequence [ HL, H2) thenv.trans-

form(Gl, &) < v.transforn{HL,

H2) .

render
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Expression Return type Assertion / Note
Pre/ Post condition

v.transformprimry(Fl, 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-
quence[ GL, &) sortsbeforethecharac-
ter sequence [ HL, H2) when character
case is not considered then v. trans-
formprimary(Gl, &) < v.trans-
formprimry(Hl, H2).

v. | ookup_cl assnanme(F1, F2) X::char_cl ass_type Converts the character sequence desig-
nated by theiterator range [ F1, F2) into
a bitmask type that can subsequently be
passedtoi sct ype. Vauesreturned from
| ookup_cl assnane can be safely hit-
wise or'ed together. Returnso if the char-
acter sequence is not the name of a char-
acter classrecognized by X. Thevaluere-
turned shall be independent of the case of
the characters in the sequence.

v. | ookup_col | at enanme(F1, F2) X::string_type Returns a sequence of characters that
representsthe collating element consisting
of the character sequence designated by
theiterator range [ F1, F2). Returnsan
empty string if the character sequence is
not avalid collating element.

v.isctype(c, v. |l ookup_cl ass-  bool Returnst r ue if character ¢ isamember

name( F1, F2)) of the character class designated by the
iterator range [ F1, F2), f al se other-
wise.

v.val ue(c, i) i nt Returnsthe value represented by thedigit

c inbasei if thecharacter c isavalid di-
gitinbasei ; otherwise returns- 1.
[Note: the value of i will only be 8, 10,
or 16. -end note]

u. i mbue(l oc) X::local e_type Imbuesu with thelocalel oc, returnsthe
previous locale used by u.

v.getloc() X::local e_type Returns the current locale used by v.

Acknowledgements

This section is adapted from the equivalent page in the Boost.Regex documentation and from the proposal to add regular expressions
to the Standard Library.

Examples

Below you can find six complete sample programs.

48

render

httpo://www.renderx.com/


http://www.boost.org/doc/libs/release/doc/html/../../libs/regex
http://www.open-std.org/jtc1/sc22/wg21/docs/papers/2003/n1429.htm
http://www.renderx.com/
http://www.renderx.com/reference.html
http://www.renderx.com/tools/
http://www.renderx.com/

Boost.Xpressive

See if a whole string matches a regex

Thisisthe example from the Introduction. It is reproduced here for your convenience.

#i ncl ude <i ostreanr
#i ncl ude <boost/ xpressive/ xpressive. hpp>

usi ng nanespace boost: : xpressive;

int main()
{
std::string hello( "hello world!" );
sregex rex = sregex::conpile( "(\\w+) (\\wH)!™ ),
smat ch what ;
if( regex_match( hello, what, rex ) )
{
std::cout << what[0] << "\n'; // whole match
std::cout << what[1] << '\n'; // first capture
std::cout << what[2] << '"\n'; // second capture
}
return O;
}

This program outputs the following:

hell o worl d!

hell o
wor | d
top

See if a string contains a sub-string that matches a regex

Noticein this example how we use custom nar k_t agsto make the pattern more readable. We can use the mar k_t agslater to index
intothemat ch_resul t s<>,
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#i ncl ude <i ostreanr
#i ncl ude <boost/ xpressive/ xpressive. hpp>

usi ng nanmespace boost:: xpressive;
int main()
{

char const *str = "I was born on 5/30/1973 at 7am";

/1 define some custom nark_tags with nanes nore neani ngful than sl, s2, etc.
mark_tag day(1l), nonth(2), year(3), delim4);

/1 this regex finds a date

cregex date = (nmonth= repeat<1, 2>(_d)) /1 find the nonth ...
>> (delim= (set="/","-")) /1 followed by a delimter
>> (day= repeat<l,2>(_d)) >> delim // and a day followed by the same delimter O
>> (year= repeat<l,2>(_d >> d)); /1 and the year.
cmat ch what ;

if( regex_search( str, what, date ) )

{
std::cout << what[ 0] << '\n'; // whole match
std::cout << what[day] << '\n'; /Il the day
std::cout << what[nmonth] << '\n'; // the nonth
std::cout << what[year] << '\n'; // the year
std::cout << what[delim << '\n'; // the delinter

}

return O;

This program outputs the following:

5/ 30/ 1973
30

5

1973

/

top
Replace all sub-strings that match a regex

The following program finds dates in a string and marks them up with pseudo-HTML.
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#i ncl ude <i ostreanr
#i ncl ude <boost/ xpressive/ xpressive. hpp>

usi ng nanmespace boost:: xpressive;
int main()
{
std::string str( "I was born on 5/30/1973 at 7am" );

/'l essentially the sane regex as in the previous exanple, but using a dynam c regex
sregex date = sregex::conpile( "(\\d{Z1,2})([/-T)(\\d{1,2})\\2((?:\\d{2}){1,2})" );

/1l As in Perl, $& is a reference to the sub-string that matched the regex
std::string format( "<date>$&</date>" );

str = regex_replace( str, date, format );
std::cout << str << '\n';

return O;

This program outputs the following:

| was born on <date>5/30/1973</date> at 7am

top
Find all the sub-strings that match a regex and step through them one at a time

The following program finds the wordsin awide-character string. It useswsr egex_i t er at or . Notice that dereferencing awsr eg-
ex_i terator yieldsawsmat ch object.

#i ncl ude <i ostreanr
#i ncl ude <boost/ xpressive/ xpressive. hpp>

usi ng nanespace boost:: xpressive;

int main()
{

std::wstring str( L"This is his face." );

/1 find a whole word
wsregex token = +al num

wsregex_iterator cur( str.begin(), str.end(), token );
wsregex_iterator end;

for( ; cur != end; ++cur )

{

wsmat ch const &what = *cur;
std::wcout << what[0] << L'\n';
}

return O;

This program outputs the following:
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Thi s
is
his
face

top
Split a string into tokens that each match a regex

The following program finds race times in a string and displays first the minutes and then the seconds. It uses
regex_t oken_iterator<>.

#i ncl ude <i ostreanr
#i ncl ude <boost/ xpressive/ xpressive. hpp>

usi ng nanmespace boost: : xpressive;

int main()
{
std::string str( "Eric: 4:40, Karl: 3:35, Francesca: 2:32" );

/1 find a race tine
sregex tinme = sregex::conpile( "(\\d):(\\d\\d)" );

/'l for each match, the token iterator should first take the val ue of
/1 the first marked sub-expression followed by the value of the second
/1 marked sub-expression

int const subs[] ={ 1, 2 };

sregex_token_iterator cur( str.begin(), str.end(), tinme, subs );
sregex_token_iterator end;

for( ; cur !'= end; ++cur )
{
std::cout << *cur << '\n';
}
return O;

This program outputs the following:

4
40
3
35
2
32

top
Split a string using a regex as a delimiter

The following program takes some text that has been marked up with html and strips out the mark-up. It uses aregex that matches
an HTML tag and ar egex_t oken_i t er at or <> that returns the parts of the string that do not match the regex.
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#i ncl ude <i ostreanr
#i ncl ude <boost/ xpressive/ xpressive. hpp>

usi ng nanmespace boost:: xpressive;

int main()
{

std::string str( "Now <bold>is the tine <i>for all good nen</i> to cone to the aid of
their</bol d> country." );

/1 find a HTM. tag
sregex htm ='<" >> optional ('/"') >> +_w>>"'>";

/1 the -1 below directs the token iterator to display the parts of
/1 the string that did NOT nmatch the regul ar expression.
sregex_token_iterator cur( str.begin(), str.end(), htm, -1 );
sregex_token_iterator end;

for( ; cur != end; ++cur )

{
}

std::cout << '\n';

std::cout << '{' << *cur << '}’

return O;

This program outputs the following:
{Now }{is the tinme }{for all good nen}{ to conme to the aid of their}{ country.}

top
Display a tree of nested results

Here is a helper class to demonstrate how you might display atree of nested results:

O
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/1 Displays nested results to std::cout with indenting
struct output_nested_results

{
int tabs_;
output _nested_results( int tabs = 0 )
tabs_( tabs )
{
}
tenpl ate< typenane BidilterT >
voi d operator ()( match_results< BidilterT > const &what ) const
{
/1 first, do sone indenting
typedef typenane std::iterator_traits< BidilterT >::value_type char_type
char_type space_ch = char_type(' ')
std::fill _n( std::ostream.iterator<char_type>( std::cout ), tabs_ * 4, space_ch )
/1 output the match
std::cout << what[0] << '"\n'
/1 output any nested natches
std:: for_each(
what . nested_results(). begin(),
what . nested_results().end(),
out put _nested_results( tabs_ + 1) )
}
s
top
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Reference

Header <boost/xpressive/basic_regex.hpp>

Contains the definition of the basic_regex<> class template and its associated hel per functions.

nanespace boost {
namespace xpressive {
tenpl at e<typenane Bidilter> struct basic_regex;
tenpl at e<typenane Bidilter>
voi d swap(basic_regex< Bidilter > & basic_regex< Bidilter > &);

Struct template basic_regex

boost::xpressive::basic_regex — Class template basic_regex<> isaclass for holding a compiled regular expression.
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Synopsis

/'l In header: <boost/xpressive/basic_regex. hpp>

tenpl at e<typenane Bidilter>
struct basic_regex {

/'l types

typedef Bidilter iterator_type;
typedef iterator_value< Bidilter >::type char _type;
typedef iterator_value< Bidilter >::type val ue_type;

t ypedef unspecified string_type;

typedef regex_constants::syntax_option_type flag_type;

/'l construct/copy/destruct

basi c_regex();

basi c_regex(basi c_regex< Bidilter > const &);

t enpl at e<t ypenane Expr> basi c_regex(Expr const &);

basic_regex< Bidilter > & operator=(basic_regex< Bidilter > const &);
t enpl at e<t ypenane Expr> basic_regex< Bidilter > & operator=(Expr const

/1 public nmenber functions
std::size_t mark_count() const;
regex_id_type regex_id() const;

voi d swap(basic_regex< Bidilter > &) ;

/1 public static functions
t enpl at e<t ypenane | nputlter>
static basic_regex< Bidilter >

&) ;

conpile(lnputliter, Inputlter, flag_type = regex_constants:: ECMAScri pt);

t enpl at e<t ypenane | nput Range>

static basic_regex< Bidilter >

conpi | e(I nput Range const &, flag type = regex_constants:: ECMAScri pt);
static basic_regex< Bidilter >
conpi l e(char_type const *, flag_type = regex_constants:: ECMAScri pt);
static basic_regex< Bidilter >
conpil e(char_type const *, std::size_t, flag_type);

/1 public data nenbers
static regex_constants::syntax_option_type const ECMAScri pt;

static regex_constants::syntax_option_type const icase;
static regex_constants::syntax_option_type const nosubs;
static regex_constants::syntax_option_type const optinize;
static regex_constants::syntax_option_type const collate;
static regex_constants::syntax_option_type const single_line;
static regex_constants::syntax_option_type const not_dot_null;
static regex_constants::syntax_option_type const not_dot_new i ne;
static regex_constants::syntax_option_type const ignore_white_space;
b
Description

basi c_r egex public construct/copy/destruct

L basi c_regex();
Postconditions: regex_id() ==
Postconditions: mark_count() ==

basi c_regex(basic_regex< Bidilter > const & that);
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Parameters: that Thebasi c_regex object to copy.
Postconditions: regex_id() == that.regex_id()
Postconditions: mark_count() == that.mark_count()

t enpl at e<t ypenane Expr> basi c_regex(Expr const & expr);

Construct from a static regular expression.

Parameters: expr  The static regular expression
Requires: Expr isthe type of a static regular expression.
Postconditions: regex_id() '=0
Postconditions: mark_count() >= 0
4. basic_regex< Bidilter > & operator=(basic_regex< Bidilter > const & that);
Parameters: that Thebasi c_regex object to copy.
Postconditions: regex_id() == that.regex_id()
Postconditions: mark_count() == that.mark_count()
Returns: *this
5.

t enpl at e<t ypenane Expr> basic_regex< Bidilter > & operator=(Expr const & expr);

Construct from a static regular expression.

Parameters: expr  The static regular expression.
Requires: Expr isthe type of a static regular expression.
Postconditions: regex_id()!'=0

Postconditions: mark_count() >=0

Returns: *this

Throws: std::bad_alloc on out of memory

basi c_regex public member functions

N std::size_ t mark _count() const;

Returns the count of capturing sub-expressions in this regular expression

2. regex_id_type regex_id() const;

Returns a token which uniquely identifies this regular expression.

3. voi d swap(basic_regex< Bidilter > & that);

Swaps the contents of thisbasi c_r egex object with another.

S Note
Thisisashallow swap that does not do reference tracking. If you embed abasi c_r egex object by referencein
another regular expression and then swap its contents with another basi c¢_r egex object, the change will not be
visible to the enclosing regular expression. It is done this way to ensure that swap() cannot throw.

Parameters: that Theother basi c_r egex object.
Throws: Will not throw.
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basi ¢_r egex public static functions

t enpl at e<t ypenanme Inputlter>
static basic_regex< Bidilter >
conpile(lnputlter begin, Inputlter end,
flag_type flags = regex_constants:: ECMAScri pt);

Factory method for building aregex object from arange of characters. Equivalenttor egex_conpi | er < Bidilter >().compile(begin,

end, flags);
Parameters: begi n  The beginning of arange of characters representing the regular expression to compile.
end The end of arange of characters representing the regular expression to compile.
flags Optiona bitmask that determines how the pat string is interpreted. (See syntax_option_type.)
Requires: [begin,end) isavalid range.
Requires: The range of characters specified by [begin,end) contains avalid string-based representation of aregular ex-
pression.
Returns: A basic_regex object corresponding to the regular expression represented by the character range.
Throws: regex_error when the range of characters hasinvalid regular expression syntax.

t enpl at e<t ypenane | nput Range>
static basic_regex< Bidilter >
conpi | e( I nput Range const & pat,
flag_type flags = regex_constants:: ECMAScri pt);

This is an overloaded member function, provided for convenience. It differs from the above function only in what argument(s)
it accepts.

static basic_regex< Bidilter >
conpi |l e(char_type const * begin,
flag_type flags = regex_constants:: ECMAScri pt);

This is an overloaded member function, provided for convenience. It differs from the above function only in what argument(s)
it accepts.

static basic_regex< Bidilter >
conpil e(char_type const * begin, std::size_t len, flag type flags);

This is an overloaded member function, provided for convenience. It differs from the above function only in what argument(s)
it accepts.

Function template swap
boost::xpressive::swap — Swaps the contents of two basic_regex objects.
Synopsis

/'l In header: <boost/xpressive/basic_regex. hpp>

tenpl at e<typenane Bidilter>
voi d swap(basic_regex< Bidilter > & left, basic_regex< Bidilter > & right);
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Description

S Note
Thisis a shallow swap that does not do reference tracking. If you embed abasi c_r egex object by reference in
another regular expression and then swap its contents with another basi c_r egex object, the change will not be
visible to the enclosing regular expression. It is done this way to ensure that swap() cannot throw.

Parameters: left Thefirst basi c_r egex object.
ri ght Thesecond basi c_r egex object.
Throws: Will not throw.

Header <boost/xpressive/match_results.hpp>

Containsthe definition of the match_resultstype and associated helpers. The match_resultstype holdsthe results of aregex_match()
or regex_search() operation.

namespace boost {
namespace xpressive {
tenpl at e<typenane Bidilter> struct match_results;
tenpl at e<typenane Bidilter> struct regex_id_filter_predicate,;
}
}

Struct template match_results

boost::xpressive::match_results — Class template match_results<> holds the results of a regex_match() or a regex_search() as a
collection of sub_match objects.
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Synopsis

/'l 1n header: <boost/xpressive/ match_results. hpp>

tenpl at e<typenane Bidilter>
struct match_results {

/'l types

typedef iterator_value< Bidilter >::type char _type

t ypedef unspecified string_type
typedef std::size_t size_type
typedef sub_nmatch< Bidilter > val ue_type
typedef iterator_difference< Bidilter >::type difference_type
t ypedef val ue_type const & ref erence

t ypedef val ue_type const & const _reference
t ypedef unspecified iterator

t ypedef unspecified const _iterator
t ypedef unspecified nested_results_type

/'l construct/copy/destruct

mat ch_resul ts();

mat ch_results(match_results< Bidilter > const &)

match_results< Bidilter > & operator=(match_results< Bidilter > const &)
~match_resul ts();

/1 public nmenber functions
size_type size() const;
bool enpty() const;
di fference_type |l ength(size_type = 0) const
di fference_type position(size_type = 0) const
string_type str(size_type = 0) const;
t enpl at e<t ypenane Sub> const_reference operator|[](Sub const &) const;
const _reference prefix() const;
const _reference suffix() const;
const _iterator begin() const;
const _iterator end() const;
oper ator bool _type() const;
bool operator!() const;
regex_id_type regex_id() const;
nested_results_type const & nested_results() const;
t enpl at e<t ypenane Format, typenane Qutputlterator>
Qut putlterator
format (Qutputlterator, Format const &
regex_constants::match_flag_type = regex_constants::format_default,
unspeci fied = 0) const;
t enpl at e<t ypenane Qut putlterator>
Qut putlterator
format (Qutputlterator, char_type const *
regex_constants::match_flag_type = regex_constants::format_default) const;
t enpl at e<t ypenane Format, typenane Qutputlterator>
string_type format(Format const &
regex_constants::match_flag_type = regex_constants::format_default,
unspeci fied = 0) const;
string_type format(char_type const *
regex_constants::match_flag_type = regex_constants::fornmat_default) const;
voi d swap(match_results< Bidilter > &)
tenpl at e<typenane Arg> natch_results< Bidilter > & let(Arg const &)

I

Description

Classtemplate match_results<> denotes a collection of sequences representing the result of aregular expression match. Storage for
the collection is allocated and freed as necessary by the member functions of class match results<>.
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The class template match_results<> conforms to the requirements of a Sequence, as specified in (lib.sequence.regmts), except that
only operations defined for const-qualified Sequences are supported.

mat ch_r esul t s public construct/copy/destruct

L mat ch_resul ts();

Postconditions: regex_id() ==

Postconditions: size() ==

Postconditions: empty() == true

Postconditions: str() == string_type()

match_results(match_results< Bidilter > const & that);

Parameters: that Thematch_results objectto copy

Postconditions: regex_id() == that.regex_id().

Postconditions: size() == that.size().

Postconditions: empty() == that.empty().

Postconditions: str(n) == that.str(n) for all positive integers n < that.size().

Postconditions: prefix() == that.prefix().

Postconditions: suffix() == that.suffix().

Postconditions: (*this)[n] == that[n] for all positive integers n < that.size().

Postconditions: length(n) == that.length(n) for all positive integers n < that.size().

Postconditions: position(n) == that.position(n) for all positive integers n < that.size().
3 match_results< Bidilter > & operator=(match_results< Bidilter > const & that);

Parameters: that Thematch_resul ts object to copy.

Postconditions: regex_id() == that.regex_id().

Postconditions: size() == that.size().

Postconditions: empty() == that.empty().

Postconditions: str(n) == that.str(n) for all positive integers n < that.size().

Postconditions: prefix() == that.prefix().

Postconditions: suffix() == that.suffix().

Postconditions: (*this)[n] == that[n] for &l positive integers n < that.size().

Postconditions: length(n) == that.length(n) for all positive integers n < that.size().

Postconditions: position(n) == that.position(n) for all positive integers n < that.size().
4.

~match_results();

mat ch_r esul t s public member functions
size_type size() const;

Returns one plus the number of marked sub-expressionsin the regular expression that was matched if * this represents the result
of asuccessful match. Otherwise returns 0.

2. bool enpty() const;

Returns size() == 0.

3. di fference_type | ength(size_type sub = 0) const;
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Returns (*this)[sub].length().
di fference_type position(size_type sub = 0) const;

If 1(*this)[sub].matched then returns -1. Otherwise returns std::distance(base, (*this)[sub] .first), where base isthe start iterator of
the sequence that was searched. [Note - unlessthisis part of arepeated search with ar egex_i t er at or then baseisthe same as
prefix().first - end note]

string_type str(size_type sub = 0) const;
Returns (*this)[sub].str().
t enpl at e<t ypenane Sub> const_reference operator|[](Sub const & sub) const;

Returns a reference to the sub_mat ch object representing the sequence that matched marked sub-expression sub. If sub ==
then returns areference to asub_nat ch object representing the sequence that matched the whole regular expression. If sub >=
size() then returnsasub_nmat ch object representing an unmatched sub-expression.

const _reference prefix() const;

Returnsareferencetothesub_mat ch object representing the character sequence from the start of the string being matched/searched,
to the start of the match found.

Requires: (*this)[0].matched is true
const _reference suffix() const;

Returns areference to the sub_mat ch object representing the character sequence from the end of the match found to the end of
the string being matched/searched.

Requires: (*this)[0].matched is true
const _iterator begin() const;

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

Returns aterminating iterator that enumerates over all the marked sub-expression matches stored in *this.
oper ator bool _type() const;

Returns atrue value if (*this)[0].matched, else returns afalse value.
bool operator!() const;

Returnstrue if empty() || !(*this)[0].matched, else returns false.
regex_id type regex_id() const;

Returnstheid of the basi c_r egex object most recently used with thismat ch_r esul t s object.
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nested_results_type const & nested_results() const;
Returns a Sequence of nested mat ch_r esul t s elements.

t enpl at e<t ypenane Format, typenane Qutputlterator>
Cut putlterator
format (Qut putlterator out, Format const & fmt,
regex_constants::match_flag_type flags = regex_constants: :format_defaul t,
unspeci fied = 0) const;

If For mat modelsFor war dRange or isanull-terminated string, thisfunction copiesthe character sequenceinf nt toQut put I t er -
at or out . For each format specifier or escape sequencein f nt , replace that sequence with either the character(s) it represents,
or the sequence within *t hi s to which it refers. The bitmasks specified in flags determines what format specifiers or escape se-
guences are recognized. By default, thisisthe format used by ECMA-262, ECM A Script L anguage Specification, Chapter 15 part
5.4.11 String.prototype.replace.

Otherwise, if Format models Cal | abl e<mat ch_resul t s<Bi di lter>, Qut put | terator, regex_con-
stants:: match_flag_type>, thisfunctionreturnsfnt (*thi s, out, flags).

Otherwise, if For mat modelsCal | abl e<mat ch_resul t s<Bi di I ter>, Qutputlterator>,thisfunctionreturnsfnt (*thi s,
out).

Otherwise, if For mat models Cal | abl e<mat ch_resul t s<Bi di | t er> >, this function returns st d: : copy( x. begi n(),
x.end(), out),wherex istheresult of callingfnt (*this).

t enpl at e<t ypenane Qutputlterator>
Qut putlterator
format (Qut putlterator out, char_type const * fnt,
regex_constants::match flag_type flags = regex_constants::format_default) const;

This is an overloaded member function, provided for convenience. It differs from the above function only in what argument(s)
it accepts.

tenpl at e<t ypenane Format, typenane Qutputlterator>
string_type format(Format const & fnt,
regex_constants::match_flag_type flags = regex_constants::format_default,

unspeci fied = 0) const;

If For mat models For war dRange or is anull-terminated string, this function returns a copy of the character sequencef nt . For
each format specifier or escape sequence in f nt , replace that sequence with either the character(s) it represents, or the sequence
within *t hi s to which it refers. The bitmasks specified in f | ags determines what format specifiers or escape sequences are re-
cognized. By default this is the format used by ECMA-262, ECMAScript Language Specification, Chapter 15 part 5.4.11
String.prototype.replace.

Otherwise, if Format models Cal | abl e<match_resul t s<Bidilter>, Qut put | terator, regex_con-
stants::match_f | ag_t ype>,thisfunctionreturnsast ri ng_t ype object x populated by callingf mt (*t hi s, out, flags),
whereout isaback_i nsert_iterator intox.

Otherwise, if Format models Cal | abl e<match_resul t s<Bidilter>, Qutputlterator>, this function returns a
string_type object x populated by callingf nt (*this, out),whereout isaback_insert _iterator intox.

Otherwise, if For mat modelsCal | abl e<mat ch_resul t s<Bi di I t er> >, thisfunction returnsf nt (*t hi s) .

string_type format(char_type const * fnt,
regex_constants::match_flag_type flags = regex_constants::format_defaul t)
const ;
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This is an overloaded member function, provided for convenience. It differs from the above function only in what argument(s)
it accepts.

B void swap(match_results< Bidilter > & that);

Swaps the contents of two nat ch_r esul t s objects. Guaranteed not to throw.

Parameters: that Thematch_resul ts object to swap with.

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

Throws: Will not throw.

t enpl at e<t ypenanme Arg> match_results< Bidilter > & let(Arg const & arg);

TODO document me

Struct template regex_id_filter_predicate

boost::xpressive::regex_id_filter_predicate
Synopsis

/'l 1n header: <boost/xpressive/ match_results. hpp>
t enpl at e<typenane Bidilter>

struct regex_id_filter_predicate :
public std::unary_function< match_results< Bidilter >, bool >

{

/'l construct/copy/destruct
regex_id_filter_predicate(regex_id_type);

/'l public menber functions
bool operator()(match_results< Bidilter > const &) const;

Description

regex_id_filter_predicate public construct/copy/destruct

regex_id_filter_predicate(regex_id_type regex_id);

regex_id_filter_predicate public member functions

bool operator()(match_results< Bidilter > const & res) const;

Header <boost/xpressive/regex_actions.hpp>

Defines the syntax elements of xpressive's action expressions.
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nanespace boost {
namespace xpressive {
t enpl at e<t ypenane Pol ynor phi cFuncti onObj ect > struct function
tenpl at e<typenane T> struct |ocal
tenpl ate<typenane T, int | = 0> struct placehol der
tenpl at e<typenane T> struct reference
tenpl at e<typenane T> struct val ue

function< op::at >::type const at; /1 at is a lazy Pol ynorphi cFuncti onObj ect for indexO
ing into a sequence in an xpressive semantic action.

function< op::push >::type const push; /1 push is a lazy Pol ynorphi cFuncti onCoject for 0O
pushing a value into a container in an xpressive semantic action

function< op::push_back >::type const push_back; /'l push_back is a | azy Pol ynor phi cFuncO
tionCbject for pushing a value into a container in an xpressive senantic action.

function< op::push_front > :type const push_front; /'l push_front is a |lazy Pol ynorphicO
Functi onOoj ect for pushing a value into a container in an xpressive semantic action.

function< op::pop > :type const pop; /1 pop is a lazy Pol ynorphi cFuncti onObj ect for popO
ping the top elenment froma sequence in an xpressive senmantic action

function< op::pop_back >::type const pop_back; /'l pop_back is a | azy Pol ynor phi cFuncti onCbl
ject for popping the back elenment froma sequence in an xpressive semantic action.

function< op::pop_front >::type const pop_front; /1 pop_front is a lazy Pol ynorphi cFuncO
tionCbject for popping the front elenent froma sequence in an xpressive senmantic action

function< op::top >::type const top; /1 top is a lazy Pol ynorphi cFuncti onObject for acO
cessing the top elenent froma stack in an xpressive senantic action

function< op::back >::type const back; /1 back is a l|azy Pol ynorphi cFuncti onCoject for O
fetching the back el enent of a sequence in an xpressive semantic action

function< op::front >::type const front; /1 front is a lazy Pol ynorphi cFuncti onCbject O
for fetching the front el enent of a sequence in an xpressive semantic action

function< op::first > :type const first; /1l first is a lazy Pol ynorphi cFuncti onCbject O
for accessing the first elenent of a std::pair<>in an xpressive semantic action

function< op::second >::type const second; /'l second is a |l azy Pol ynorphi cFuncti onObj ect O
for accessing the second elenent of a std::pair<>in an xpressive semantic action.

function< op::matched >::type const matched; /1 matched is a | azy Pol ynor phi cFuncti onCbhO
ject for accessing the matched nenber of a xpressive::sub_match<> in an xpressive senantic action

function< op::length >::type const |ength; /1 length is a lazy Pol ynorphi cFuncti onObject O
for conputing the length of a xpressive::sub_match<> in an xpressive semantic action

function< op::str > :type const str; /1 str is a lazy Pol ynorphi cFuncti onObj ect for conl
verting a xpressive::sub_match<> to a std::basic_string<> in an xpressive senmantic action

function< op::insert >::type const insert; /1 insert is a lazy Pol ynorphi cFuncti onObject O
for inserting a value or a range of values into a sequence in an xpressive semanti c action

function< op::nake_pair >::type const nmaeke_pair; /1 make_pair is a lazy Pol ynorphi cFuncO
tionCbject for naking a std::pair<>in an xpressive semantic action.

function< op::unwap_reference >::type const unw ap_reference; /1 unwap_reference is a [

| azy Pol ynor phi cFuncti onObj ect for unw apping a boost::reference_w apper<> in an xpressive sell
manti c action.
t enpl at e<t ypenane
t enpl at e<t ypenane

typenane A> unspecified as(A const &)
typenane A> unspecified static_cast_(A const &)
tenpl ate<typenane T, typenanme A> unspecified dynam c_cast_ (A const &)
tenpl at e<typenane T, typenane A> unspecified const_cast_(A const &)
tenpl at e<typenane T> value< T > const val (T const &)
tenpl ate<typenane T> reference< T > const ref (T &
tenpl at e<typenane T> reference< T const > const cref (T const &)
t enpl at e<t ypenane T> unspecified check(T const &)
tenpl at e<typenane. .. ArgBi ndi ngs> unspecified | et(ArgBindings const & ..)
tenpl at e<typenane T, typenane... Args>

unspecified construct (Args const & ..);
nanespace op {

tenpl at e<t ypenane T> struct as

struct at;

struct back;

t enpl at e<t ypenane T> struct const_cast_;

t enpl at e<t ypenane T> struct construct

tenpl at e<typenane T> struct dynam c_cast _;

——
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struct first;

struct front;

struct insert;

struct |ength;

struct nmake_pair

struct matched;

struct pop;

struct pop_back;

struct pop_front;

struct push

struct push_back;

struct push_front;

struct second

tenpl at e<typenane T> struct static_cast_;
struct str;

t enpl at e<t ypenane Except> struct throw ;
struct top

struct unw ap_ref erence;

Struct template as

boost::xpressive::op::as— as <> is a PolymorphicFunctionObject for lexically casting a parameter to a different type.
Synopsis

/1 I'n header: <boost/xpressivel/regex_actions. hpp>

t enpl at e<t ypenane T>

struct as {

/'l types

typedef T result_type

/1 public menmber functions

t enpl at e<t ypenane Val ue> T operator()(Val ue const &) const;

b

Description

Template Parameters
typename T

The type to which to lexically cast the parameter.

as public member functions
tenpl at e<t ypenane Val ue> T operator()(Value const & val) const;

Parameters: val Thevaueto lexically cast.
Returns: boost : : | exi cal _cast <T>(val)
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Struct at

boost::xpressive::op::at — at is a PolymorphicFunctionObject for indexing into a sequence
Synopsis
/1 I'n header: <boost/xpressivel/regex_actions. hpp>

struct at {
/'l menber classes/structs/unions
t enpl at e<t ypenane Si g>
struct result {
b
tenpl at e<typenane This, typenane Cont, typenane |dx>
struct result<This(Cont & Ildx)> {
/'l types
typedef Cont::reference type
b
tenpl at e<typenane This, typenane Cont, typenane |dx>
struct result<This(Cont const & Idx)> {
/'l types
typedef Cont::const_reference type
b
tenpl at e<typenane This, typenane Cont, typenane |dx>
struct result<This(Cont, ldx)> {
/'l types
typedef Cont::const_reference type

b

/1 public nmenber functions
t enpl at e<typenane Cont, typenane |dx>
Cont::reference operator()(Cont & 1dx) const;
t enpl at e<t ypenane Cont, typenane |dx>
Cont::const_reference operator()(Cont const & |dx) const;

Description

at public member functions

t enpl at e<t ypenane Cont, typenane |dx>
Cont: :reference operator()(Cont & c, ldx idx) const;

Parameters: c The RandomA ccessSequence to index into
i dx Theindex

Requires: Cont isamodel of RandomA ccessSeguence

Returns: c[idx]

t enpl at e<t ypenane Cont, typenane |dx>
Cont: :const_reference operator()(Cont const & c, ldx idx) const;

This is an overloaded member function, provided for convenience. It differs from the above function only in what argument(s)
it accepts.

Struct template result

boost::xpressive::op::at::result
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Synopsis
/'l 1n header: <boost/xpressive/regex_actions. hpp>

t enpl at e<t ypenane Si g>
struct result {

I

Struct template result<This(Cont &, Idx)>

boost::xpressive::op::at::result<This(Cont &, 1dx)>
Synopsis
/'l 1n header: <boost/xpressive/regex_actions. hpp>

t enpl at e<typenane This, typenane Cont, typenane |dx>
struct result<This(Cont & Ildx)> {

/'l types

typedef Cont::reference type

i

Struct template result<This(Cont const &, Idx)>

boost::xpressive::op::at::result<This(Cont const &, 1dx)>
Synopsis
/1 I'n header: <boost/xpressive/regex_actions. hpp>

t enpl at e<t ypenane This, typenane Cont, typenane |dx>
struct result<This(Cont const & Idx)> {

/'l types

typedef Cont::const_reference type

i

Struct template result<This(Cont, Idx)>

boost::xpressive::op::at::result<This(Cont, 1dx)>
Synopsis
/'l In header: <boost/xpressive/regex_actions. hpp>

tenpl at e<typenane This, typenane Cont, typenanme |dx>
struct result<This(Cont, Idx)> {

/'l types

typedef Cont::const_reference type

b
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Struct back

boost::xpressive::op::back — back is a PolymorphicFunctionObject for fetching the back element of a container.
Synopsis
/1 I'n header: <boost/xpressivel/regex_actions. hpp>

struct back {
/'l menber classes/structs/unions
t enpl at e<t ypenane Si g>
struct result {
b
tenpl at e<typenane This, typenane Sequence>
struct result <Thi s( Sequence) > {
/'l types
typedef renove_reference< Sequence >::type
sequence_t ype
typedef npl::if_c< is_const< sequence_type >::value, typenane sequence_type::const_referld
ence, typenane sequence_type::reference > :type type

b

/1 public nmenber functions
t enpl at e<t ypenane Sequence>
resul t < back(Sequence &) >::type operator()(Sequence &) const;

Description

back public member functions

t enpl at e<t ypenane Sequence>
resul t < back(Sequence &) >::type operator()(Sequence & seq) const;

Parameters: seq The sequence from which to fetch the back.
Returns: seq. back()

Struct template result
boost::xpressive::op::back::result
Synopsis

/1 I'n header: <boost/xpressivel/regex_actions. hpp>

t enpl at e<t ypenane Si g>
struct result {

b

Struct template result<This(Sequence)>

boost::xpressive::op::back::result<This(Sequence)>
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Synopsis
/'l 1n header: <boost/xpressive/regex_actions. hpp>

tenpl at e<typenane This, typenane Sequence>
struct result<This(Sequence)> {

/'l types
typedef renove_reference< Sequence >::type ad
sequence_t ype;
typedef npl::if_c< is_const< sequence_type >::value, typenane sequence_type::const_referld
ence, typenane sequence_type::reference >: :type type;

I

Struct template const_cast_

boost::xpressive::op::const_cast — const _cast _<> isa PolymorphicFunctionObject for const-casting a parameter to acv quali-
fication.

Synopsis

/'l 1n header: <boost/xpressive/regex_actions. hpp>

t enpl at e<t ypenane T>

struct const_cast_ {

/'l types

typedef T result_type;

/'l public menber functions

t enpl at e<t ypenane Val ue> T operator()(Value const &) const;

i

Description

Template Parameters
typename T

The type to which to const-cast the parameter.

const _cast_ public member functions

t enpl at e<t ypenane Val ue> T operator()(Value const & val) const;

Parameters: val  Thevalueto const-cast.
Requires: Types T and Val ue differ only in cv-qualification.
Returns: const _cast <T>(val)

Struct template construct

boost::xpressive::op::construct — const r uct <> is a PolymorphicFunctionObject for constructing a new object.
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Synopsis

/'l 1n header: <boost/xpressive/regex_actions. hpp>

t enpl at e<t ypenane T>
struct construct {

/'l types

typedef T result_type;

/1 public nmenber functions
T operator()() const;
tenpl at e<typenane AO> T operator()(AO const &) const;
t enpl at e<t ypenane A0, typenanme Al>
T operator() (A0 const & Al const &) const;

tenpl at e<t ypenane A0, typenane Al, typenane A2>
T operator()(AO const & Al const & A2 const &) const;

Description

Template Parameters
typename T

The type of the object to construct.

const ruct public member functions
T operator()() const;

This is an overloaded member function, provided for convenience. It differs from the above function only in what argument(s)
it accepts.

tenpl at e<typenane AO> T operator()(AO const & a0) const;

This is an overloaded member function, provided for convenience. It differs from the above function only in what argument(s)
it accepts.

t enpl at e<t ypenane A0, typenane Al>
T operator() (A0 const & a0, Al const & al) const;

This is an overloaded member function, provided for convenience. It differs from the above function only in what argument(s)
it accepts.

tenpl at e<typenane A0, typenane Al, typenane A2>
T operator() (A0 const & a0, Al const & al, A2 const & a2) const;

Parameters: a0 Thefirst argument to the constructor
al Thesecond argument to the constructor
a2 Thethird argument to the constructor

Returns: T(a0,al,...)
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Struct template dynamic_cast_

boost::xpressive::op::dynamic_cast — dynami c_cast _<> is a PolymorphicFunctionObject for dynamically casting a parameter
to a different type.

Synopsis

/1 I n header: <boost/xpressivel/regex_actions. hpp>

t enpl at e<t ypenane T>
struct dynami c_cast_ {
/'l types
typedef T result_type

/1 public nmenber functions
t enpl at e<typenane Val ue> T operator()(Val ue const &) const;

b

Description

Template Parameters
typename T

The type to which to dynamically cast the parameter.

dynami c_cast _ public member functions

t enpl at e<t ypenane Val ue> T operator()(Value const & val) const;

Parameters: val  Thevalueto dynamicaly cast.
Returns: dynami c_cast <T>(val)

Struct first

boost::xpressive::op::first — f i r st isaPolymorphicFunctionObject for fetching the first element of a pair.
Synopsis
/1 I'n header: <boost/xpressive/regex_actions. hpp>

struct first {
/1 menber cl asses/structs/unions
t enpl at e<t ypenane Si g>
struct result {
b
t enpl at e<t ypenane This, typenane Pair>
struct result<This(Pair)> {
/'l types
typedef renove_reference< Pair >::type::first_type type

H

/1 public menber functions
tenpl at e<typenane Pair> Pair::first_type operator()(Pair const & const
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Description

first public member functions

L tenpl at e<typenane Pair> Pair::first_type operator()(Pair const & p) const
Parameters: p The pair from which to fetch the first element.
Returns: p.first

Struct template result

boost::xpressive::op::first::result
Synopsis
/1 I'n header: <boost/xpressivel/regex_actions. hpp>

t enpl at e<t ypenane Si g>
struct result {

I

Struct template result<This(Pair)>

boost::xpressive::op::first::result<This(Pair)>
Synopsis
/'l In header: <boost/xpressive/regex_actions. hpp>

t enpl at e<t ypenane This, typenane Pair>

struct result<This(Pair)> {

/'l types

typedef renove_reference< Pair >::type: :first_type type;

};

Struct front

boost::xpressive::op::front — f r ont is a PolymorphicFunctionObject for fetching the front element of a container.
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Synopsis
/'l 1n header: <boost/xpressive/regex_actions. hpp>

struct front {
/'l menber classes/structs/unions
t enpl at e<t ypenane Sig>
struct result {
b
tenpl at e<typenane This, typenane Sequence>
struct result<This(Sequence)> {
/'l types
typedef renove_reference< Sequence >::type
sequence_t ype
typedef npl::if_c< is_const< sequence_type >::value, typenanme sequence_type
ence, typenane sequence_type::reference >::type type

e

/1 public nmenber functions
t enpl at e<t ypenanme Sequence>
result< front(Sequence &) >::type operator()(Sequence & const

Description

front public member functions

t enpl at e<t ypenane Sequence>
result< front(Sequence &) >::type operator()(Sequence & seq) const

Parameters: seq The sequence from which to fetch the front.
Returns: seq. front()

Struct template result
boost::xpressive::op::front::result
Synopsis

/1l I'n header: <boost/xpressivel/regex_actions. hpp>

t enpl at e<t ypenane Si g>
struct result {

I

Struct template result<This(Sequence)>

boost::xpressive::op::front::result<This(Segquence)>

c.const_referd

74

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.Xpressive

Synopsis
/'l 1n header: <boost/xpressive/regex_actions. hpp>

tenpl at e<typenane This, typenane Sequence>
struct result<This(Sequence)> {

/'l types
typedef renove_reference< Sequence >::type ad
sequence_t ype;
typedef npl::if_c< is_const< sequence_type >::value, typenane sequence_type::const_referld
ence, typenane sequence_type::reference >: :type type;

I

Struct insert

boost::xpressive::op::insert — i nser t isaPolymorphicFunctionObject for inserting avalue or a sequence of valuesinto a sequence
container, an associative container, or astring.

Synopsis
/'l 1n header: <boost/xpressive/regex_actions. hpp>

struct insert {
/'l menber cl asses/structs/unions
t enpl at e<t ypenane Si g>
struct result {

/'l types

t ypedef unspecified type;

b

/'l public menber functions

t enpl at e<t ypenane Cont, typenane A0>
result< insert(Cont & A0 const &) >::type
operator()(Cont & AO const &) const;

t enpl at e<t ypenane Cont, typenane A0, typenane Al>
result< insert(Cont & A0 const & Al const & >::type
operator()(Cont & AO const & Al const &) const;

t enpl at e<t ypenane Cont, typenane A0, typenane Al, typenane A2>
result< insert(Cont & A0 const & Al const & A2 const &) >::type
operator()(Cont & AO const & Al const & A2 const & const;

t enpl at e<t ypenane Cont, typename A0, typenane Al, typenane A2, typenane A3>
result< insert(Cont & A0 const & Al const & A2 const & A3 const &) >::type
operator()(Cont & AO const & Al const & A2 const & A3 const &) const;

b

Description

i nsert public member functions

t enpl at e<t ypenane Cont, typenane AO0>
result< insert(Cont & A0 const &) >::type
operator()(Cont & cont, AO const & a0) const;

This is an overloaded member function, provided for convenience. It differs from the above function only in what argument(s)
it accepts.
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tenpl at e<typenane Cont, typenane A0, typenane Al>
result< insert(Cont & A0 const & Al const &) >::type
operator()(Cont & cont, AO const & a0, Al const & al) const;

This is an overloaded member function, provided for convenience. It differs from the above function only in what argument(s)

it accepts.

tenpl at e<t ypenane Cont, typenane A0, typenane Al, typenanme A2>
result< insert(Cont & AO const & Al const & A2 const &) >::type
operator()(Cont & cont, AO const & a0, Al const & al, A2 const & a2) const;

This is an overloaded member function, provided for convenience. It differs from the above function only in what argument(s)

it accepts.

tenpl at e<typenane Cont, typenane A0, typenane Al, typenane A2, typenane A3>
result< insert(Cont & AO const & Al const & A2 const & A3 const &) >::type
operator()(Cont & cont, AO const & a0, Al const & al, A2 const & a2,
A3 const & a3) const;

Parameters: a0 A value, iterator, or count
al A value, iterator, string, count, or character
a2 A value, iterator, or count
a3 A count
cont  The container into which to insert the element(s)
Returns: e Fortheforminsert () (cont, a0),returncont.insert(a0).

e Fortheforminsert()(cont, a0, al),returncont.insert(a0, al).

e Fortheforminsert()(cont, a0, al, a2),returncont.insert (a0, al, a2).

e Fortheforminsert()(cont, a0, al, a2, a3),returncont.insert(a0, al,

Struct template result

boost::xpressive::op::insert::result
Synopsis
/1 In header: <boost/xpressivel/regex_actions. hpp>

t enpl at e<t ypenane Si g>
struct result {

/'l types

t ypedef unspecified type;
¥

Struct length

boost::xpressive::op::length — | engt h is a PolymorphicFunctionObject for fetching the length of sub_mat ch.

a3).
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Synopsis
/'l 1n header: <boost/xpressive/regex_actions. hpp>

struct length {
/'l menber classes/structs/unions
t enpl at e<t ypenane Sig>
struct result {
b
t enpl at e<t ypenanme Thi s, typenanme Sub>
struct result<This(Sub)> {
/'l types
typedef renove_reference< Sub >::type::difference_type type

e

/1 public nmenber functions
t enpl at e<t ypenane Sub> Sub: :difference_type operator()(Sub const &) const;

Description

I engt h public member functions
t enpl at e<t ypenane Sub> Sub::difference_type operator()(Sub const & sub) const;

Parameters: sub Thesub_nat ch object.
Returns: sub. | engt h()

Struct template result
boost::xpressive::op::length::result
Synopsis

/'l I'n header: <boost/xpressivel/regex_actions. hpp>

t enpl at e<t ypenane Si g>
struct result {

I

Struct template result<This(Sub)>

boost::xpressive::op::length::result<This(Sub)>
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Synopsis
/'l 1n header: <boost/xpressive/regex_actions. hpp>

t enpl at e<t ypenanme Thi s, typenanme Sub>

struct result<This(Sub)> {

/'l types

typedef renove_reference< Sub >::type::difference_type type

e

Struct make_pair

boost::xpressive::op::make_pair — make_pai r isaPolymorphicFunctionObject for building ast d: : pai r out of two parameters
Synopsis
/'l 1n header: <boost/xpressive/regex_actions. hpp>

struct make_pair {
/'l menber cl asses/structs/unions
t enpl at e<t ypenane Si g>
struct result {
b
t enpl at e<typenane Thi s, typenanme First, typenane Second>
struct result<This(First, Second)> {

/'l types

typedef decay< First >::type first_type; /'l For exposition only.
typedef decay< Second >::type second_type; // For exposition only.
typedef std::pair< first_type, second_type > type

b
/'l public menber functions

t enpl at e<t ypenane First, typenanme Second>
std::pair< First, Second > operator()(First const & Second const &) const;

Description

make_pai r public member functions

tenpl at e<t ypenane First, typename Second>
std::pair< First, Second >
operator()(First const & first, Second const & second) const;

Parameters: first The first element of the pair
second The second element of the pair
Returns: std:: make_pair(first, second)

Struct template result

boost::xpressive::op::make_pair::result
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Synopsis
/'l 1n header: <boost/xpressive/regex_actions. hpp>

t enpl at e<t ypenane Si g>
struct result {

I

Struct template result<This(First, Second)>
boost::xpressive::op::make_pair::result<This(First, Second)>
Synopsis

/'l 1n header: <boost/xpressive/regex_actions. hpp>

t enpl at e<t ypenane Thi s, typenanme First, typenane Second>
struct result<This(First, Second)> {

/'l types
typedef decay< First >::type first_type; /'l For exposition only.
typedef decay< Second >::type second_type; // For exposition only.

typedef std::pair< first_type, second_type > type;
b

Struct matched

boost::xpressive::op::matched — mat ched is a PolymorphicFunctionObject for assessing whether asub_mat ch object matched or
not.

Synopsis
/1 I'n header: <boost/xpressive/regex_actions. hpp>

struct matched {
/'l types
t ypedef bool result_type;

/1 public menber functions
t enpl at e<t ypenane Sub> bool operator()(Sub const &) const;

Description

mat ched public member functions

L t enpl at e<t ypenane Sub> bool operator()(Sub const & sub) const;
Parameters: sub Thesub_mat ch object.
Returns: sub. mat ched
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Struct pop

boost::xpressive::op::pop — pop is a PolymorphicFunctionObject for popping an element from a container.
Synopsis
/1 I'n header: <boost/xpressivel/regex_actions. hpp>

struct pop {
/'l types
typedef void result_type;

/1 public nmenber functions
t enpl at e<t ypenane Sequence> voi d operator()(Sequence &) const;

Description

pop public member functions
t enpl at e<t ypenane Sequence> voi d operator()(Sequence & seq) const;

Equivaent to seq. pop() .

Parameters: seq The sequence from which to pop.
Returns: voi d

Struct pop_back

boost::xpressive::op::pop_back — pop_back isaPolymorphicFunctionObject for popping an element from the back of a container.
Synopsis
/'l 1n header: <boost/xpressive/regex_actions. hpp>

struct pop_back {

/'l types

typedef void result_type;

/1 public nmenber functions

t enpl at e<t ypenane Sequence> void operator()(Sequence &) const;

b

Description

pop_back public member functions
t enpl at e<t ypenane Sequence> voi d operator()(Sequence & seq) const;

Equivaent to seq. pop_back() .

Parameters: seq The sequence from which to pop.
Returns: voi d
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Struct pop_front

boost::xpressive::op::pop_front— pop_f r ont isaPolymorphicFunctionObject for popping an e ement from the front of acontainer.
Synopsis

/1 I'n header: <boost/xpressivel/regex_actions. hpp>

struct pop_front {
/'l types
typedef void result_type;

/1 public nmenber functions
t enpl at e<t ypenane Sequence> voi d operator()(Sequence &) const;

Description

pop_front public member functions
t enpl at e<t ypenane Sequence> voi d operator()(Sequence & seq) const;

Equivalent to seq. pop_front ().

Parameters: seq The sequence from which to pop.
Returns: voi d

Struct push

boost::xpressive::op::push — push is a PolymorphicFunctionObject for pushing an el ement into a container.
Synopsis
/'l 1n header: <boost/xpressive/regex_actions. hpp>

struct push {
/'l types
typedef void result_type;
/1 public nmenber functions

t enpl at e<t ypenane Sequence, typenane Val ue>
voi d operator()(Sequence & Value const &) const;

Description

push public member functions

t enpl at e<t ypenane Sequence, typenane Val ue>
voi d operator () (Sequence & seq, Value const & val) const;

Equivalent to seq. push(val ).

Parameters: seq The sequence into which the value should be pushed.

81

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.Xpressive

val  Thevalue to push into the sequence.
Returns: voi d

Struct push_back

boost::xpressive::op::push_back — push_back isaPolymorphicFunctionObject for pushing an element into the back of acontainer.
Synopsis

/1 I'n header: <boost/xpressivel/regex_actions. hpp>

struct push_back {
/'l types
typedef void result_type

/1 public nmenber functions

t enpl at e<t ypenane Sequence, typenane Val ue>
voi d operator()(Sequence & Value const &) const;

Description
push_back public member functions

L t enpl at e<t ypenane Sequence, typenanme Val ue>

voi d operator()(Sequence & seq, Value const & val) const;

Equivalent to seq. push_back(val ).

Parameters: seq The sequence into which the value should be pushed.
val  Thevalue to push into the sequence.
Returns: voi d

Struct push_front

boost::xpressive::op::push_front— push_f r ont isaPolymorphicFunctionObject for pushing an element into the front of acontainer.
Synopsis

/'l In header: <boost/xpressive/regex_actions. hpp>

struct push_front {
/'l types
typedef void result_type

/1 public nmenber functions
t enpl at e<t ypenane Sequence, typenane Val ue>
voi d operator()(Sequence & Value const &) const;
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Description
push_front public member functions

L t enpl at e<t ypenane Sequence, typenane Val ue>

voi d operator()(Sequence & seq, Value const & val) const;

Equivaent to seq. push_front (val).

Parameters: seq The sequence into which the value should be pushed.
val  Thevalue to push into the sequence.
Returns: voi d

Struct second

boost::xpressive::op::second — second is a PolymorphicFunctionObject for fetching the second element of a pair.
Synopsis
/'l 1n header: <boost/xpressive/regex_actions. hpp>

struct second {
/'l menber cl asses/structs/unions
t enpl at e<t ypenane Sig>
struct result {
}s
tenpl at e<typenane This, typenane Pair>
struct result<This(Pair)> {
/'l types
typedef renove_reference< Pair >::type::second_type type

b

/1 public nmenber functions
tenpl at e<t ypenane Pair> Pair::second_type operator()(Pair const & const;

Description

second public member functions
tenpl at e<t ypenane Pair> Pair::second_type operator()(Pair const & p) const;

Parameters: p The pair from which to fetch the second element.
Returns: p. second

Struct template result

boost::xpressive::op::second::result
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Synopsis
/'l 1n header: <boost/xpressive/regex_actions. hpp>

t enpl at e<t ypenane Si g>
struct result {

I

Struct template result<This(Pair)>

boost::xpressive::op::second::result<This(Pair)>
Synopsis
/'l 1n header: <boost/xpressive/regex_actions. hpp>

t enpl at e<t ypenane Thi s, typenane Pair>

struct result<This(Pair)> {

/'l types

typedef renove_reference< Pair >::type::second_type type

i

Struct template static_cast_

boost::xpressive;:op::static cast — st ati c_cast _<> isaPolymorphicFunctionObject for statically casting a parameter to a dif-
ferent type.

Synopsis

/1 I'n header: <boost/xpressive/regex_actions. hpp>
t enpl at e<t ypenane T>
struct static_cast_ {

/'l types

typedef T result_type

/1 public menber functions
t enpl at e<t ypenane Val ue> T operator()(Val ue const &) const;

i

Description
Template Parameters

L typename T

The type to which to statically cast the parameter.
static_cast_ public member functions

L t enpl at e<typenane Val ue> T operator()(Value const & val) const;
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Parameters: val Thevalueto statically cast.
Returns: static_cast<T>(val)
Struct str

boost::xpressive::op::str — st r isa PolymorphicFunctionObject for turning asub_nat ch into an equivalent st d: : stri ng.
Synopsis
/1 I'n header: <boost/xpressivel/regex_actions. hpp>

struct str {
/'l menber classes/structs/unions
t enpl at e<t ypenane Si g>
struct result {
}
tenpl at e<typenane This, typenane Sub>
struct result<This(Sub)> {
/'l types
typedef renove_reference< Sub >::type::string_type type

b

/1 public nmenber functions
t enpl at e<t ypenane Sub> Sub: :string_type operator()(Sub const &) const

Description

str public member functions

L t enpl at e<t ypenane Sub> Sub::string_type operator()(Sub const & sub) const
Parameters: sub  Thesub_nat ch object.
Returns: sub. str()

Struct template result
boost::xpressive::op::str::result
Synopsis

/1 I'n header: <boost/xpressivel/regex_actions. hpp>

t enpl at e<t ypenane Si g>
struct result {

b

Struct template result<This(Sub)>

boost::xpressive::op::str::result<This(Sub)>
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Synopsis
/'l 1n header: <boost/xpressive/regex_actions. hpp>

t enpl at e<t ypenanme Thi s, typenanme Sub>

struct result<This(Sub)> {

/'l types

typedef renove_reference< Sub >::type::string_type type;

e

Struct template throw _

boost::xpressive::op::throw_ — t hr ow_<> is a PolymorphicFunctionObject for throwing an exception.
Synopsis

/'l 1n header: <boost/xpressive/regex_actions. hpp>

t enpl at e<t ypenane Except >
struct throw_{

/'l types

typedef void result_type;

/'l public menber functions
voi d operator()() const;
t enpl at e<t ypenanme AO0> void operator()(A0 const & const;
tenpl at e<t ypenane A0, typenane Al>
voi d operator() (A0 const & Al const &) const;

t enpl at e<t ypenane A0, typenane Al, typenanme A2>
voi d operator()(A0 const & Al const & A2 const &) const;

Description

Template Parameters
t ypename Except

The type of the object to throw.

t hrow_public member functions
voi d operator()() const;

This is an overloaded member function, provided for convenience. It differs from the above function only in what argument(s)
it accepts.

2. t enpl at e<t ypenane AO> voi d operator() (A0 const & a0) const;

This is an overloaded member function, provided for convenience. It differs from the above function only in what argument(s)
it accepts.
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t enpl at e<t ypenane A0, typenane Al>
voi d operator() (A0 const & a0, Al const & al) const;

This is an overloaded member function, provided for convenience. It differs from the above function only in what argument(s)
it accepts.

tenpl at e<t ypenane A0, typenane Al, typenane A2>
voi d operator() (A0 const & a0, Al const & al, A2 const & a2) const;

@ Note
This function makes use of the BOOST_THROW EXCEPTI ON macro to actually throw the exception. See the doc-
umentation for the Boost.Exception library.

Parameters: a0 Thefirst argument to the constructor
al The second argument to the constructor
a2 Thethird argument to the constructor

Throws: <tt>Except(ad

Struct top

boost::xpressive::op::top — t op is a PolymorphicFunctionObject for fetching the top element of a stack.
Synopsis
/1 I'n header: <boost/xpressivel/regex_actions. hpp>

struct top {
/'l menber classes/structs/unions
t enpl at e<t ypenane Si g>
struct result {
}
tenpl at e<typenane This, typenane Sequence>
struct result <Thi s(Sequence) > {

/'l types
typedef renove_reference< Sequence >::type ad
sequence_t ype;
typedef npl::if_c< is_const< sequence_type >::value, typenane sel
quence_type: :val ue_type const & typenane sequence_type::value_type & > :type type;

b

/1 public nmenber functions
t enpl at e<t ypenane Sequence>
resul t< top(Sequence &) >::type operator()(Sequence &) const;

Description

t op public member functions

t enpl at e<t ypenanme Sequence>
resul t< top(Sequence &) >::type operator()(Sequence & seq) const;

Parameters: seq The sequence from which to fetch the top.

87

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.Xpressive

Returns: seq. top()

Struct template result
boost::xpressive::op::top::result
Synopsis

/1 I'n header: <boost/xpressivel/regex_actions. hpp>

t enpl at e<t ypenane Si g>
struct result {

I

Struct template result<This(Sequence)>
boost::xpressive::op::top::result<This(Sequence)>
Synopsis

/1 I'n header: <boost/xpressive/regex_actions. hpp>

tenpl at e<t ypenane This, typenane Sequence>
struct result<This(Sequence)> {

/'l types
typedef renove_reference< Sequence >::type ad
sequence_t ype;
typedef npl::if_c< is_const< sequence_type >::value, typenane sel
quence_type: :val ue_type const & typenane sequence_type::value_type & > :type type;

b

Struct unwrap_reference

boost::xpressive::op::unwrap_reference— unwr ap_r ef er ence isaPolymorphicFunctionObject for unwrapping aboost : : r ef -
erence_w apper <>.
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Synopsis
/'l 1n header: <boost/xpressive/regex_actions. hpp>

struct unwr ap_reference {
/'l menber classes/structs/unions
t enpl at e<t ypenane Sig>
struct result {
b
t enpl at e<t ypenanme Thi s, typenane Ref>
struct result<This(Ref &> {
/'l types
t ypedef boost::unwap_reference< Ref > :type & type;

H
t enpl at e<t ypenanme Thi s, typenane Ref>

struct result<This(Ref)> {

/'l types

t ypedef boost::unwap_reference< Ref > :type & type;

e

/1 public nmenber functions
tenpl ate<typenane T> T & operator()(boost::reference_wapper< T >) const;

Description

unwr ap_r ef er ence public member functions
tenpl ate<typenane T> T & operator()(boost::reference_wapper< T > r) const;

Parameters: r Theboost:: reference_w apper <T> to unwrap.
Returns: static_cast<T &(r)

Struct template result
boost::xpressive::op::unwrap_reference::result
Synopsis

/1l I'n header: <boost/xpressivel/regex_actions. hpp>

t enpl at e<t ypenane Si g>
struct result {

I

Struct template result<This(Ref &)>

boost::xpressive::op::unwrap_reference::result<This(Ref &)>
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Synopsis
/'l 1n header: <boost/xpressive/regex_actions. hpp>

t enpl at e<t ypenanme Thi s, typenane Ref>
struct result<This(Ref &> {
/'l types
t ypedef boost::unwap_reference< Ref >::type & type;

e

Struct template result<This(Ref)>

boost::xpressive::op::unwrap_reference::result<This(Ref)>
Synopsis
/'l 1n header: <boost/xpressive/regex_actions. hpp>

t enpl at e<t ypenane Thi s, typenane Ref>
struct resul t<This(Ref)> {
/'l types
t ypedef boost::unwap_reference< Ref > :type & type;

i

Struct template function

boost::xpressive::function — A unary metafunction that turns an ordinary function object type into the type of a deferred function
object for use in xpressive semantic actions.

Synopsis

/1 I'n header: <boost/xpressive/regex_actions. hpp>

t enpl at e<t ypenane Pol ynor phi cFuncti onObj ect >

struct function {

/'l types

typedef proto::term nal < Pol ynor phi cFuncti onCbj ect >::type type;
b

Description

Usexpr essi ve: : f unct i on<>toturnan ordinary polymorphic function object typeinto atypethat can be used to declare an object
for use in xpressive semantic actions.

For example, the global object xpr essi ve: : push_back can be used to create deferred actions that have the effect of pushing a
value into acontainer. It is defined with xpr essi ve: : f unct i on<> asfollows:

xpressive: : function<xpressive::op::push_back>::type const push_back = {};

where op: : push_back is an ordinary function object that pushes its second argument into its first. Thus defined, xpr ess-
i ve: : push_back can be used in semantic actions as follows:
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nanespace xp = boost:: xpressive;
using xp::_;
std::list<int> result;
std::string str("1 23 456 7890");
xp::sregex rx = (+_d)[ xp::push_back(xp::ref(result), xp::as<int>(_) |
>> *(' " >> (+_d)[ xp::push_back(xp::ref(result), xp::as<int>(_) ) 1);

Struct template local

boost::xpressive::local — | ocal <> is a lazy wrapper for a reference to a value that is stored within the local itself. It is for use
within xpressive semantic actions.

Synopsis

/1 I'n header: <boost/xpressivel/regex_actions. hpp>

t enpl at e<t ypenane T>

struct local : public proto::termnal::type< reference_wapper< T > > {
/'l construct/copy/ destruct
| ocal ();

explicit local (T const &);

/1 public menber functions
T & get();
T const & get() const;

Description

Below isan example of how to usel ocal <> in semantic actions.

usi ng namespace boost: : xpressive;
local<int> i (0);

std::string str("1!12!3?");

/1l count the exciting digits, but not the
/'l questionabl e ones.

sregex rex = +( _d [ ++i ] >>"1" ),
regex_search(str, rex);
assert( i.get() == 2);

E Note
Asthename"local” suggests, | ocal <> objectsand the regexesthat refer to them should never leavethelocal scope.
Thevalue stored withinthelocal object will be destroyed at theend of thel ocal <>' s lifetime, and any regex objects
gtill holding the | ocal <> will be left with a dangling reference.

Template Parameters
typename T

Thetype of the local variable.
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| ocal public construct/copy/destruct
local ();
Store a default-constructed value of type T.
explicit local (T const & t)

Store a default-constructed value of type T.
Parameters: t  Theinitia value.
| ocal public member functions

1 T & get();

Fetch the wrapped value.
T const & get() const;

This is an overloaded member function, provided for convenience. It differs from the above function only in what argument(s)
it accepts.

Struct template placeholder

boost::xpressive::placeholder — For defining a placeholder to stand in for a variable a semantic action.
Synopsis

/'l In header: <boost/xpressive/regex_actions. hpp>

tenpl ate<typenane T, int I = 0>

struct placehol der {

/'l construct/copy/destruct

unspeci fied operator=(T & const;
unspeci fied operator=(T const &) const;

i

Description

Usepl acehol der <> to define a placeholder for use in semantic actions to stand in for real objects. The use of placeholders allows
regular expressions with actions to be defined once and reused in many contexts to read and write from objects which were not
available when the regex was defined.

You can use pl acehol der <> by creating an object of type pl acehol der <T> and using that object in a semantic action exactly as
you intend an object of type T to be used.

pl acehol der<int> _i;
pl acehol der <doubl e> _d;

sregex rex = ( sone >> regex >> here )
[ ++_0, _d*= _d];
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Then, when doing apattern match with either r egex_sear ch(),regex_mat ch() orregex_repl ace(),passamat ch_resul t s<>
object that contains bindings for the placeholders used in the regex object's semantic actions. You can create the bindings by calling
mat ch_resul ts:: | et asfollows:

int i = 0;
double d = 3. 14;

smat ch what ;
what.let(_i =1i)
det(_d =d);

if(regex_match("sone string", rex, what))
/1 i and d nutated here

If a semantic action executes that contains an unbound placeholder, a exception of typer egex_er r or isthrown.

See the discussion for xpressi ve: : | et () and the "Referring to Non-Local Variables' section in the Users' Guide for more in-
formation.

Example:

/1 Define a placehol der for a nmap object:
pl acehol der <std:: map<std: :string, int> > _nap;

/1 Match a word and an integer, separated by =>,

/1 and then stuff the result into a std:: map<>

sregex pair = ( (sl= +_w >> "=>" >> (s2= +_d) )
[ _map[sl] = as<int>(s2) ];

/1 Match one or nore word/integer pairs, separated
/1 by whitespace.
sregex rx = pair >> *(+_s >> pair);

/1 The string to parse
std::string str("aaa=>1 bbb=>23 ccc=>456");

/!l Here is the actual map to fill in:
std:: map<std::string, int> result;

/1 Bind the _map placehol der to the actual nap
smat ch what ;
what.let( _map = result );

/1 Execute the match and fill in result map
if(regex_match(str, what, rx))
{

std::cout << result["aaa"] << '\n';
std::cout << result["bbb"] << "\n';
std::cout << result|["ccc"] << '"\n';

Template Parameters
typename T

The type of the object for which this placeholder standsin.
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An optional identifier that can be used to distinguish this placeholder from others that may be used in the same semantic action
that happen to have the same type.

pl acehol der public construct/copy/destruct
unspecified operator=(T & t) const;

Parameters: t  The object to associate with this placeholder
Returns: An object of unspecified type that records the association of t with *t hi s.

unspecified operator=(T const & t) const;

This is an overloaded member function, provided for convenience. It differs from the above function only in what argument(s)
it accepts.

Struct template reference

boost::xpressive::reference — r ef er ence<> isalazy wrapper for areference that can be used in xpressive semantic actions.
Synopsis

/'l 1n header: <boost/xpressive/regex_actions. hpp>

t enpl at e<t ypenane T>
struct reference : public proto::extends< proto::termnal < reference_wapper< T > >::type, refl
erence< T > >

{
/'l construct/copy/destruct
explicit reference(T &) ;

/1 public nmenber functions

T & get() const;
}

Description

Here is an example of how to user ef er ence<> to create alazy reference to an existing object so it can be read and written in an
Xpressive semantic action.

usi ng nanmespace boost: : xpressive;
std:: map<std::string, int> result;
reference<std:: map<std::string, int> > result_ref(result);

/1 Match a word and an integer, separated by =>,

/1 and then stuff the result into a std:: mp<>

sregex pair = ( (sl= +_w) >> "=>" >> (s2= +_d) )
[ result_ref[sl] = as<int>(s2) |;

Template Parameters
typename T

The type of the referent.
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ref erence public construct/copy/destruct
explicit reference(T & t);

Store areferencetot .
Parameters: t  Referenceto object
ref er ence public member functions

N T & get() const;

Fetch the stored value.

Struct template value

boost::xpressive::value — val ue<> isalazy wrapper for avalue that can be used in xpressive semantic actions.
Synopsis

/'l 1n header: <boost/xpressive/regex_actions. hpp>

t enpl at e<t ypenane T>
struct val ue :

public proto::extends< proto::termnal< T > :type, value< T > >
{

/'l construct/copy/destruct

val ue();

explicit value(T const &);

/'l public menber functions
T & get();
T const & get() const;

Description

Below is an example that shows where val ue<> isuseful.

sregex good_voodoo( boost::shared_ptr<int> pi)

{
usi ng namespace boost: : xpressive;
/1l Use val () to hold the shared ptr by val ue:
sregex rex = +( _d [ ++*val(pi) | >>"1" );
/1 OK rex holds a reference count to the integer.
return rex;

}

In the above code, xpr essi ve: : val () isafunction that returnsaval ue<> object. Had val () not been used here, the operation
++*pi would have been evaluated eagerly once, instead of lazily when the regex match happens.

Template Parameters
typename T

The type of the value to store.
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val ue public construct/copy/destruct
val ue();
Store a default-constructed T.
explicit value(T const & t);

Store acopy of t .
Parameters: t  Theinitia value.
val ue public member functions

1 T & get();

This is an overloaded member function, provided for convenience. It differs from the above function only in what argument(s)
it accepts.

N T const & get() const;

Fetch the stored value.

Global at

boost::xpressive::at — at isalazy PolymorphicFunctionObject for indexing into a sequence in an xpressive semantic action.
Synopsis

/1 1 n header: <boost/xpressive/regex_actions. hpp>

function< op::at >::type const at;

Global push

boost::xpressive::push — push is alazy PolymorphicFunctionObject for pushing a value into a container in an xpressive semantic
action.

Synopsis

/1 I'n header: <boost/xpressive/regex_actions. hpp>

function< op::push > :type const push;

Global push_back

boost::xpressive::push_back — push_back isalazy PolymorphicFunctionObject for pushing avalueinto acontainer in an xpressive
semantic action.
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Synopsis

/'l 1n header: <boost/xpressive/regex_actions. hpp>

function< op::push_back >::type const push_back

Global push_front

boost::xpressive::push_front — push_front is alazy PolymorphicFunctionObject for pushing a value into a container in an
Xpressive semantic action.

Synopsis

/'l 1n header: <boost/xpressive/regex_actions. hpp>

function< op::push_front >::type const push_front

Global pop

boost::xpressive::pop — pop is alazy PolymorphicFunctionObject for popping the top element from a sequence in an xpressive
semantic action.

Synopsis

/1 I'n header: <boost/xpressive/regex_actions. hpp>

function< op::pop >::type const pop;

Global pop_back

boost::xpressive::pop_back — pop_back is alazy PolymorphicFunctionObject for popping the back element from a sequence in
an xpressive semantic action.

Synopsis

/'l In header: <boost/xpressive/regex_actions. hpp>

function< op::pop_back >::type const pop_back

Global pop_front

boost::xpressive::pop_front — pop_f r ont isalazy PolymorphicFunctionObject for popping the front element from a sequence in
an xpressive semantic action.

Synopsis

/1l I'n header: <boost/xpressivel/regex_actions. hpp>

function< op::pop_front >::type const pop_front
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Global top

boost::xpressive::top—t op isalazy PolymorphicFunctionObject for accessing the top element from a stack in an xpressive semantic
action.

Synopsis

/'l 1n header: <boost/xpressive/regex_actions. hpp>

function< op::top >::type const top;

Global back

boost::xpressive::back — back is alazy PolymorphicFunctionObject for fetching the back element of a sequence in an xpressive
semantic action.

Synopsis

/1 I'n header: <boost/xpressive/regex_actions. hpp>

function< op::back >::type const back;

Global front

boost::xpressive::front — f r ont isalazy PolymorphicFunctionObject for fetching the front element of a sequence in an xpressive
semantic action.

Synopsis

/1l I'n header: <boost/xpressivel/regex_actions. hpp>

function< op::front >::type const front;

Global first

boost::xpressive::first — first isalazy PolymorphicFunctionObject for accessing the first element of a st d: : pai r<> in an
Xpressive semantic action.

Synopsis

/'l In header: <boost/xpressive/regex_actions. hpp>

function< op::first > :type const first;

Global second

boost::xpressive::second — second is alazy PolymorphicFunctionObject for accessing the second element of ast d: : pai r<>in
an xpressive semantic action.
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Synopsis

/'l 1n header: <boost/xpressive/regex_actions. hpp>

function< op::second >::type const second

Global matched

boost::xpressive;:matched — nat ched is a lazy PolymorphicFunctionObject for accessing the mat ched member of a xpr ess-
i ve:: sub_mat ch<> in an xpressive semantic action.

Synopsis

/'l 1n header: <boost/xpressive/regex_actions. hpp>

function< op::matched >::type const matched

Global length

boost::xpressive::length— | engt h isalazy PolymorphicFunctionObject for computing thelength of axpr essi ve: : sub_mat ch<>
in an xpressive semantic action.

Synopsis

/1 I'n header: <boost/xpressive/regex_actions. hpp>

function< op::length >::type const |ength

Global str

boost::xpressive::str — st r is a lazy PolymorphicFunctionObject for converting a xpr essi ve: : sub_mat ch<> to astd: : ba-
si c_stri ng<> inan xpressive semantic action.

Synopsis

/'l In header: <boost/xpressive/regex_actions. hpp>

function< op::str >::type const str;

Global insert

boost::xpressive::iinsert — i nsert isalazy PolymorphicFunctionObject for inserting a value or arange of values into a sequence
in an xpressive semantic action.

Synopsis

/1l I'n header: <boost/xpressivel/regex_actions. hpp>

function< op::insert > :type const insert;
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Global make_pair

boost::xpressive::make pair — make_pai r is alazy PolymorphicFunctionObject for making ast d: : pai r <> in an xpressive se-
mantic action.

Synopsis

/'l 1n header: <boost/xpressive/regex_actions. hpp>

function< op::make_pair >::type const nmke_pair;

Global unwrap_reference

boost::xpressive;:unwrap _reference — unw ap_reference is a lazy PolymorphicFunctionObject for unwrapping a
boost : : ref er ence_wr apper <> in an xpressive semantic action.

Synopsis

/1 I'n header: <boost/xpressive/regex_actions. hpp>

function< op::unwap_reference >::type const unw ap_reference;

Function template as

boost::xpressivei:as— as() isalazy funtion for lexically casting a parameter to a different type.
Synopsis
/1l I'n header: <boost/xpressivel/regex_actions. hpp>

t enpl at e<typenanme T, typename A> unspecified as(A const & a);

Description

Parameters: a Thelazy valueto lexicaly cast.

Template Parameters: T Thetypeto which to lexically cast the parameter.

Returns: A lazy object that, when evaluated, lexically casts its argument to the desired type.

Function template static_cast_

boost::xpressive;:static cast — st ati c_cast _ isalazy funtion for statically casting a parameter to a different type.
Synopsis
/1 I'n header: <boost/xpressivel/regex_actions. hpp>

tenpl at e<typenane T, typenanme A> unspecified static_cast_(A const & a);
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Description

Parameters: a Thelazy valueto statically cast.

Template Parameters: T Thetypeto which to statically cast the parameter.

Returns: A lazy object that, when evaluated, statically casts its argument to the desired type.

Function template dynamic_cast_

boost::xpressive::dynamic_cast — dynani c_cast _ isalazy funtion for dynamically casting a parameter to a different type.
Synopsis
/'l In header: <boost/xpressive/regex_actions. hpp>

tenpl at e<typenane T, typename A> unspecified dynam c_cast_(A const & a);

Description

Parameters: a Thelazy valueto dynamically cast.

Template Parameters: T Thetypeto which to dynamically cast the parameter.

Returns: A lazy object that, when evaluated, dynamically casts its argument to the desired type.

Function template const_cast_

boost::xpressive::const_cast — dynani c_cast _ isalazy funtion for const-casting a parameter to a different type.
Synopsis
/1 I'n header: <boost/xpressive/regex_actions. hpp>

tenpl at e<typenane T, typenanme A> unspecified const_cast_(A const & a);

Description

Parameters: a Thelazy value to const-cast.

Template Parameters: T Thetypeto which to const-cast the parameter.

Returns: A lazy object that, when evaluated, const-casts its argument to the desired type.

Function template val

boost::xpressive::val — Helper for constructing val ue<> objects.
Synopsis
/'l 1n header: <boost/xpressive/regex_actions. hpp>

tenpl at e<typenane T> value< T > const val (T const & t);
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Description

Returns: val ue<T>(t)

Function template ref

boost::xpressive::ref — Helper for constructing r ef er ence<> objects.
Synopsis
/'l In header: <boost/xpressive/regex_actions. hpp>

tenpl at e<typename T> reference< T > const ref (T & t);
Description

Returns: reference<T>(t)

Function template cref

boost::xpressive::cref — Helper for constructing r ef er ence<> objects that store areference to const.
Synopsis
/1 I'n header: <boost/xpressive/regex_actions. hpp>

tenpl at e<typenane T> reference< T const > const cref(T const & t);

Description

Returns: ref erence<T const >(t)
Function template check
boost::xpressive::check — For adding user-defined assertions to your regular expressions.
Synopsis
/1 I'n header: <boost/xpressivel/regex_actions. hpp>

t enpl at e<t ypenane T> unspecified check(T const & t);

Description

A user-defined assertion is a kind of semantic action that evaluates a Boolean lambda and, if it evaluates to false, causes the match
to fail at that location in the string. Thiswill cause backtracking, so the match may ultimately succeed.

Tousecheck() to specify a user-defined assertion in aregex, use the following syntax:

sregex s = (_d >> _d)[check( XXX )]; // XXX is a custom assertion
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The assertion is evaluated with asub_mat ch<> object that delineates what part of the string matched the sub-expression to which
the assertion was attached.

check() can be used with an ordinary predicate that takesasub_nat ch<> object as follows:

/1 A predicate that is true IFF a sub-match is
/1l either 3 or 6 characters |ong.
struct three_or_six

{
bool operator()(ssub_match const &sub) const
{
return sub.length() == 3 || sub.length() == 6;
}
¥

// match words of 3 characters or 6 characters.
sregex rx = (bow >> + w >> eow)|[ check(three_or_six()) ]

Alternately, check() can be used to defineinline custom assertions with the same syntax asis used to define semantic actions. The
following code is equivalent to above:

// match words of 3 characters or 6 characters.
sregex rx = (bow >> +_w >> eow)|[ check(length(_)==3 || length(_)==6) ]

Within acustom assertion, _ isaplaceholder for thesub_nat ch<> That delineatesthe part of the string matched by the sub-expression
to which the custom assertion was attached.

Parameters: t  The UnaryPredicate object or Boolean semantic action.

Function template let

boost::xpressive::let — For binding local variables to placeholders in semantic actions when constructing ar egex_i t er at or or a
regex_token_iterator.

Synopsis
/'l 1n header: <boost/xpressive/regex_actions. hpp>

t enpl at e<typenane. .. ArgBi ndi ngs> unspecified | et (ArgBindings const & .. args);

Description

xpressive::|let() servesthe same purpose asmat ch_resul ts:: | et (); that is, it binds a placeholder to alocal value. The
purposeisto allow aregex with semantic actionsto be defined that refersto objectsthat do not yet exist. Rather than referring directly
to an object, a semantic action can refer to a placeholder, and the value of the placeholder can be specified later with alet expression.
Thelet expression created with | et () is passed to the constructor of either regex_i t erat or orregex_t oken_iterator.

See the section "Referring to Non-Local Variables" in the Users Guide for more discussion.

Example:
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/'l Define a placeholder for a nap object:
pl acehol der <std: : map<std::string, int> > _nap;

/1 Match a word and an integer, separated by =>,

/1 and then stuff the result into a std:: mp<>

sregex pair = ( (sl= +_w >> "=>" >> (s2= +_d) )
[ _map[sl] = as<int>(s2) ];

/1 The string to parse
std::string str("aaa=>1 bbb=>23 ccc=>456");

/'l Here is the actual nmap to fill in:
std:: map<std::string, int> result;

/1l Create a regex_iterator to find all the natches
sregex_iterator it(str.begin(), str.end(), pair, let(_map=result));
sregex_iterator end;

/'l step through all the matches, and fill in
/'l the result map
while(it != end)

++Hit

std::cout << result["aaa"] << '\n';
std::cout << result|["bbb"] << "\n';
std::cout << result|["ccc"] << '\n';

The above code displays:
1
23
456
Parameters: args A set of argument bindings, where each argument binding is an assignment expression, the left hand side
of which must be an instance of pl acehol der <X> for some X, and the right hand side is an lvalue of
type X.

Function template construct

boost::xpressive::construct — A lazy funtion for constructing objects objects of the specified type.
Synopsis

/'l 1n header: <boost/xpressive/regex_actions. hpp>

tenpl at e<typenane T, typenane... Args>
unspeci fied construct (Args const & .. args);
Description
Parameters: args Theargumentsto the constructor.
Template Parameters: T Thetype of object to construct.
Returns: A lazy object that, when evaluated, returns T( xs. . . ) , wherexs. . . istheresult of evaluating the

lazy argumentsar gs. . . .
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Header <boost/xpressive/regex_algorithms.hpp>

Contains the regex_match(), regex_search() and regex_replace() algorithms.

namespace boost {
namespace xpressive {

tenpl at e<typenane Bidilter>
bool regex_match(Bidilter, Bidilter, match_results< Bidilter > &
basi c_regex< Bidilter > const &,

regex_constants::match_flag_type = regex_constants::

tenpl at e<typenane Bidilter>

bool regex_match(Bidilter, Bidilter, basic_regex< Bidilter > const &,
regex_constants::match_flag_type = regex_constants::

t enpl at e<t ypenane Char >
bool regex_match(Char *, match_results< Char * > &,
basi c_regex< Char * > const &,

regex_constants::match_flag_type = regex_constants::

t enpl at e<t ypenane Bi di Range, typenane Bidilter>
bool regex_match(Bidi Range & match_results< Bidilter > &,
basi c_regex< Bidilter > const &,

regex_constants::match_flag_type = regex_constants::

unspecified = 0);
t enpl at e<t ypenane Bi di Range, typenane Bidilter>
bool regex_match(Bidi Range const & match_results< Bidilter > &,
basi c_regex< Bidilter > const &,

regex_constants::match_flag_type = regex_constants::

unspecified = 0);
t enpl at e<t ypenane Char >
bool regex_match(Char *, basic_regex< Char * > const &,

regex_constants::match_flag_type = regex_constants::

t enpl at e<t ypenanme Bi di Range, typenane Bidilter>
bool regex_match(Bi di Range &, basic_regex< Bidilter > const &,

regex_constants:: match_flag_type = regex_constants::

unspeci fied = 0);
t enpl at e<t ypenane Bi di Range, typenane Bidilter>
bool regex_match(Bi di Range const & basic_regex< Bidilter > const &,

regex_constants:: match_flag_type = regex_constants::

unspecified = 0);
tenpl at e<typenane Bidilter>
bool regex_search(Bidilter, Bidilter, match_results< Bidilter > &,
basi c_regex< Bidilter > const &,

regex_constants::match_flag_type = regex_constants:

tenpl at e<typenane Bidilter>
bool regex_search(Bidilter, Bidilter, basic_regex< Bidilter > const

t enpl at e<t ypenane Char >
bool regex_search(Char *, match_results< Char * > &,
basi c_regex< Char * > const &,

regex_constants:: mtch_flag_type = regex_constants::

t enpl at e<t ypenanme Bi di Range, typenane Bidilter>
bool regex_search(Bidi Range & match_results< Bidilter > &,
basi c_regex< Bidilter > const &,

regex_constants:: mtch_flag_type = regex_constants::

unspecified = 0);
t enpl at e<t ypenane Bi di Range, typenanme Bidilter>
bool regex_search(Bi di Range const & match_results< Bidilter > &
basi c_regex< Bidilter > const &,

regex_constants:: mtch_flag_type = regex_constants::

unspecified = 0);
t enpl at e<t ypenane Char >
bool regex_search(Char *, basic_regex< Char * > const &,

regex_constants:: mtch_flag_type = regex_constants::

mat ch_defaul t);

mat ch_defaul t);

mat ch_defaul t);

mat ch_defaul t,

mat ch_defaul t,

mat ch_defaul t);

mat ch_defaul t,

mat ch_defaul t,

match_defaul t);

&,
regex_constants::match_flag_type = regex_constants:

match_defaul t);

mat ch_defaul t) ;

mat ch_def aul t,

mat ch_def aul t,

mat ch_defaul t) ;
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t enpl at e<t ypenane Bi di Range, typenane Bidilter>
bool regex_search(Bi di Range & basic_regex< Bidilter > const &,
regex_constants:: mtch_flag_type = regex_constants:: match_defaul t,
unspecified = 0);
t enpl at e<t ypenane Bi di Range, typenane Bidilter>
bool regex_search(Bi di Range const & basic_regex< Bidilter > const &
regex_constants:: mtch_flag_type = regex_constants:: match_defaul t,
unspecified = 0);
tenpl ate<typenane Qutlter, typenane Bidilter, typenane Fornatter>
Qutlter regex_replace(Qutlter, Bidilter, Bidilter,
basi c_regex< Bidilter > const &,
Formatter const &,
regex_constants::match_flag_type = regex_constants:: match_defaul t,
unspecified = 0);
tenpl ate<typenane Qutlter, typenane Bidilter>
Qutlter regex_replace(Qutlter, Bidilter, Bidilter,
basi c_regex< Bidilter > const &,
typenane iterator_value< Bidilter >::type const *,
regex_constants:: match_flag_type = regex_constants:: match_default);
t enpl at e<t ypenane Bi di Contai ner, typenane Bidilter, typenane Fornatter>
Bi di Cont ai ner
regex_repl ace(Bi di Contai ner & basic_regex< Bidilter > const &,
Formatter const &,
regex_constants::mtch_flag_type = regex_constants:: match_defaul t,
unspecified = 0);
t enpl at e<t ypenane Bi di Contai ner, typenane Bidilter, typenane Fornatter>
Bi di Cont ai ner
regex_repl ace(Bi di Contai ner const & basic_regex< Bidilter > const &,
Formatter const &,
regex_constants:: mtch_flag_type = regex_constants:: match_defaul t,
unspecified = 0);
t enpl at e<t ypenane Char, typenane Fornatter>
std:: basic_string< typenane renobve_const< Char >::type >
regex_replace(Char *, basic_regex< Char * > const & Formatter const &,
regex_constants:: mtch_flag_type = regex_constants:: match_defaul t,
unspecified = 0);
t enpl at e<t ypenane Bi di Contai ner, typenane Bidilter>
Bi di Cont ai ner
regex_repl ace(Bi di Contai ner & basic_regex< Bidilter > const &,
typenane iterator_value< Bidilter >::type const *,
regex_constants::mtch_flag_type = regex_constants:: match_defaul t,
unspecified = 0);
t enpl at e<t ypenane Bi di Contai ner, typenane Bidilter>
Bi di Cont ai ner
regex_repl ace(Bi di Contai ner const & basic_regex< Bidilter > const &,
typenane iterator_value< Bidilter >::type const *,
regex_constants:: mtch_flag_type = regex_constants:: match_defaul t,
unspecified = 0);
t enpl at e<t ypenane Char >
std:: basic_string< typenane renobve_const< Char >::type >
regex_replace(Char *, basic_regex< Char * > const &,
typenane add_const< Char >::type *,
regex_constants:: mtch_flag_type = regex_constants:: match_default);

Function regex_match

boost::xpressive::regex_match — See if aregex matches a sequence from beginning to end.
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Synopsis

/'l 1n header: <boost/xpressive/regex_al gorithns. hpp>

tenpl at e<typenane Bidilter>
bool regex_match(Bidilter begin, Bidilter end,
match_results< Bidilter > & what,
basi c_regex< Bidilter > const & re,
regex_constants::nmatch_flag_type fl ags
tenpl at e<typenane Bidilter>
bool regex_match(Bidilter begin, Bidilter end,
basi c_regex< Bidilter > const & re,
regex_constants::nmatch_flag_type fl ags
t enpl at e<t ypenane Char >
bool regex_match(Char * begin, match_results< Char * > & what,
basi c_regex< Char * > const & re,
regex_constants::match_flag_type flags = regex_constants: :
t enpl at e<t ypenane Bi di Range, typenane Bidilter>
bool regex_match(Bidi Range & rng, match_results< Bidilter > & what,
basi c_regex< Bidilter > const & re,
regex_constants::match_flag_type flags = regex_constants: :
unspecified = 0);
t enpl at e<t ypenane Bi di Range, typenane Bidilter>
bool regex_match(Bidi Range const & rng, match_results< Bidilter > & what,
basi c_regex< Bidilter > const & re,
regex_constants::match_flag_type flags = regex_constants: :
unspecified = 0);
t enpl at e<t ypenane Char >
bool regex_match(Char * begin, basic_regex< Char * > const & re,
regex_constants::match_flag_type flags = regex_constants: :
t enpl at e<t ypenane Bi di Range, typenane Bidilter>
bool regex_match(Bidi Range & rng, basic_regex< Bidilter > const & re,
regex_constants::natch_flag_type fl ags regex_constants::
unspecified = 0);
t enpl at e<t ypenane Bi di Range, typenane Bidilter>
bool regex_match(Bi di Range const & rng, basic_regex< Bidilter > const & re,
regex_constants::match_flag_type flags = regex_constants: :
unspecified = 0);

regex_constants::

regex_constants::

mat ch_defaul t);

mat ch_defaul t);

mat ch_defaul t);

mat ch_defaul t,

mat ch_defaul t,

mat ch_defaul t);

mat ch_defaul t,

mat ch_defaul t,

Description

Determines whether there is an exact match between the regular expressionr e, and al of the sequence [ begi n, end) .

Parameters: begi n  The beginning of the sequence.
end The end of the sequence.
flags Optiona match flags, used to control how the expression is matched against the sequence. (See
mat ch_f 1 ag_type.)
re The regular expression object to use
what Thenmat ch_r esul t s struct into which the sub_matches will be written
Requires: TypeBi di | t er meetsthe requirements of a Bidirectiona Iterator (24.1.4).
Requires: [ begi n, end) denotesavalid iterator range.
Returns: true if amatchisfound, f al se otherwise
Throws: regex_error on stack exhaustion

Function regex_search

boost::xpressive::regex_search — Determines whether there is some sub-sequence within [ begi n, end) that matches the regular

expressionr e.
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Synopsis

/1 In header:

<boost/ xpressi vel/ regex_al gorithms. hpp>

tenpl at e<typenane Bidilter>
bool regex_search(Bidilter begin, Bidilter end,

match_results< Bidilter > & what,
basic_regex< Bidilter > const & re,
regex_constants::mtch_flag_type fl ags

regex_constants::match_default);

tenpl at e<typenane Bidilter>
bool regex_search(Bidilter begin, Bidilter end,

basic_regex< Bidilter > const & re,
regex_constants::match_flag_type flags

regex_constants::match_default);

t enpl at e<t ypenane Char >
bool regex_search(Char * begin, nmatch_results< Char * > & what,

basi c_regex< Char * > const & re,
regex_constants::match_flag_type flags = regex_constants:: match_default);

t enpl at e<t ypenane Bi di Range, typenane Bidilter>
bool regex_search(Bi di Range & rng, match_results< Bidilter > & what,

basic_regex< Bidilter > const & re,
regex_constants::match_flag_type flags = regex_constants:: match_default,
unspecified = 0);

t enpl at e<t ypenane Bi di Range, typenane Bidilter>
bool regex_search(Bi di Range const & rng, match_results< Bidilter > & what,

basic_regex< Bidilter > const & re,
regex_constants::match_flag_type flags = regex_constants:: match_default,
unspecified = 0);

t enpl at e<t ypenane Char >
bool regex_search(Char * begin, basic_regex< Char * > const & re,

regex_constants::match_flag_type flags = regex_constants:: match_default);

t enpl at e<t ypenane Bi di Range, typenane Bidilter>
bool regex_search(Bi di Range & rng, basic_regex< Bidilter > const & re,

regex_constants::match_flag_type flags = regex_constants:: match_default,
unspecified = 0);

t enpl at e<t ypenane Bi di Range, typenane Bidilter>
bool regex_search(Bi di Range const & rng, basic_regex< Bidilter > const & re,

Description

regex_constants::match_flag_type flags = regex_constants:: match_default,
unspecified = 0);

Determines whether there is some sub-sequence within [ begi n, end) that matches the regular expressionr e.

Parameters:

Requires:
Requires:
Returns:
Throws:

begin
end
flags

re
what

The beginning of the sequence

The end of the sequence

Optional match flags, used to control how the expression is matched against the sequence. (See
mat ch_f 1 ag_type.)

The regular expression object to use

Thenmat ch_r esul t s struct into which the sub_matches will be written

TypeBi di | t er meetsthe requirements of a Bidirectiona Iterator (24.1.4).
[ begi n, end) denotesavalid iterator range.

true if amatchisfound, f al se otherwise

regex_error on stack exhaustion

Function regex_replace

boost::xpressive::regex_replace — Build an output sequence given an input sequence, aregex, and a format string or a formatter
object, function, or expression.

108

httpo://www.renderx.com/


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

Boost.Xpressive

Synopsis
/'l 1n header: <boost/xpressive/regex_al gorithns. hpp>

tenpl at e<typenane Qutlter, typenane Bidilter, typenane Fornatter>
Qutlter regex_replace(Qutlter out, Bidilter begin, Bidilter end,
basic_regex< Bidilter > const & re,
Formatter const & format,
regex_constants::match_flag_type flags = regex_constants:: match_defaul t,
unspecified = 0);
tenpl at e<typenane Qutlter, typenane Bidilter>
Qutlter regex_replace(Qutlter out, Bidilter begin, Bidilter end,
basic_regex< Bidilter > const & re,
typenane iterator_value< Bidilter > :type const * format,
regex_constants::match_flag_type flags = regex_constants::match_defaul t);
t enpl at e<t ypenane Bi di Contai ner, typenane Bidilter, typenane Fornatter>
Bi di Cont ai ner
regex_repl ace(Bi di Container & str, basic_regex< Bidilter > const & re,
Formatter const & format,
regex_constants::match_flag_type flags = regex_constants:: match_default,
unspecified = 0);
t enpl at e<t ypenane Bi di Contai ner, typenane Bidilter, typenane Fornatter>
Bi di Cont ai ner
regex_repl ace(Bi di Container const & str, basic_regex< Bidilter > const & re,
Formatter const & format,
regex_constants::match_flag_type flags = regex_constants:: match_default,
unspecified = 0);
t enpl at e<t ypenane Char, typenane Fornatter>
std:: basic_string< typenane renove_const< Char >::type >
regex_replace(Char * str, basic_regex< Char * > const & re,
Formatter const & format,
regex_constants::match_flag_type flags = regex_constants:: match_default,
unspecified = 0);
t enpl at e<t ypenane Bi di Cont ai ner, typenane Bidilter>
Bi di Cont ai ner
regex_repl ace(Bi di Container & str, basic_regex< Bidilter > const & re,
typenane iterator_value< Bidilter > :type const * format,
regex_constants::match_flag_type flags = regex_constants:: match_default,
unspecified = 0);
t enpl at e<t ypenane Bi di Cont ai ner, typenane Bidilter>
Bi di Cont ai ner
regex_repl ace(Bi di Contai ner const & str, basic_regex< Bidilter > const & re,
typenane iterator_value< Bidilter > :type const * format,
regex_constants::match_flag_type flags = regex_constants:: match_default,
unspecified = 0);
t enpl at e<t ypenane Char >
std:: basic_string< typenane renove_const< Char >::type >
regex_replace(Char * str, basic_regex< Char * > const & re,
typenane add_const< Char >::type * fornmat,
regex_constants::match_flag_type flags = regex_constants:: match_default);

Description

Congtructsar egex_i t er at or object:regex_iterator< Bidilter > i(begin, end, re, flags),andusesi toenumerate
through al of the matches m of type nmat ch_resul t s< Bidi I ter > that occur within the sequence[ begi n, end). If no such
matchesarefoundand! (fl ags & format_no_copy) thencalsstd: : copy(begi n, end, out).Otherwise, for each match
found,if! (fl1 ags & format_no_copy) calsstd:: copy(mprefix().first, mprefix().second, out),andthencalls
m format (out, format, flags).Finalyif!(flags & format_no_copy) callsstd:: copy(last_msuffix().first,
I ast_m suffix().second, out) wherel ast_misacopy of thelast match found.
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Ifflags & format _first_only isnon-zero then only the first match found is replaced.

Parameters: begi n The beginning of the input sequence.
end The end of the input sequence.
flags Optional match flags, used to control how the expression is matched against the sequence. (See
mat ch_fl ag_type.)
format  Theformat string used to format the replacement sequence, or a formatter function, function object,
or expression.

out An output iterator into which the output sequence is written.
re The regular expression object to use.
Requires: TypeBi di | t er meetsthe requirements of aBidirectiona Iterator (24.1.4).
Requires: TypeQut | t er meets the requirements of an Output Iterator (24.1.2).
Requires: Type For mat t er models For war dRange, Cal | abl e<mat ch_resul ts<Bidilter> >,

Cal | abl e<mat ch_resul t s<Bidi |l ter>, Qutlter>, or Callable<match_results<Bidilter>,
Qutlter, regex_constants::match_flag_type>;oreseitisanull-terminated format string, or an expres-
sion template representing a formatter lambda expression.

Requires: [ begi n, end) denotesavalid iterator range.
Returns: The value of the output iterator after the output sequence has been written to it.
Throws: regex_error on stack exhaustion or invalid format string.

Header <boost/xpressive/regex_compiler.hpp>

Contains the definition of regex_compiler, afactory for building regex objects from strings.

nanespace boost {
namespace Xxpressive {
tenpl ate<typenane Bidilter, typenane RegexTraits, typename ConpilerTraits>
struct regex_conpiler;

Struct template regex_compiler

boost::xpressive::regex_compiler — Class template regex_compiler isafactory for building basic_regex objects from a string.
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Synopsis

/'l 1n header: <boost/xpressive/regex_conpiler. hpp>

tenpl ate<typenane Bidilter, typenane RegexTraits, typename ConpilerTraits>
struct regex_conpiler {

/'l types

typedef Bidilter iterator_type;
typedef iterator_value< Bidilter >::type char _type;
typedef regex_constants::syntax_option_type flag_type;
typedef RegexTraits traits_type;
typedef traits_type::string_type string_type;
typedef traits_type::locale_type | ocal e_type;
typedef traits_type::char_class_type char _cl ass_type;

/'l construct/copy/ destruct
explicit regex_conpiler(RegexTraits const & = RegexTraits());

/1 public nmenber functions
| ocal e_type inbue(local e_type);
| ocal e_type getloc() const;
t enpl at e<t ypenane | nputlter>
basic_regex< Bidilter >
conpile(lnputlter, Inputlter, flag_type = regex_constants:: ECMAScri pt)
t enpl at e<t ypenane | nput Range>
di sable_if< is_pointer< |nputRange >, basic_regex< Bidilter > > :type
conpi | e(I nput Range const &, flag type = regex_constants:: ECMAScri pt);
basic_regex< Bidilter >
conpi l e(char_type const *, flag_type = regex_constants:: ECMAScri pt)
basic_regex< Bidilter > conpile(char_type const *, std::size_t, flag_type)
basic_regex< Bidilter > & operator[](string_type const &)
basic_regex< Bidilter > const & operator[](string_type const & const;

/'l private nenber functions
bool is_upper_(char_type) const;

Description

Class template regex_compiler is used to construct abasic_regex object from a string. The string should contain avalid regular ex-
pression. You can imbue aregex_compiler object with alocale, after which all basic_regex objects created with that regex_compiler
object will usethat locale. After creating aregex_compiler object, and optionally imbueing it with alocale, you can call the compile()
method to construct a basic_regex object, passing it the string representing the regular expression. You can call compile() multiple
times on the same regex_compiler object. Two basic_regex objects compiled from the same string will have different regex_id's.

regex_conpi | er public construct/copy/destruct

L explicit regex_conpiler(RegexTraits const & traits = RegexTraits());

regex_conpi | er public member functions
| ocal e_type inbue(locale_type |loc);

Specify the locale to be used by ar egex_conpi | er.

Parameters: I oc Thelocalethat thisregex_conpi | er should use.
Returns: The previouslocale.

111

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.Xpressive

2.

8.

| ocal e_type getloc() const;

Get the locale used by ar egex_conpi | er.

Returns: The locale used by this regex_compiler.

t enpl at e<t ypenane I nputlter>
basic_regex< Bidilter >
conpile(lnputlter begin, Inputlter end,
flag_type flags = regex_constants:: ECMAScri pt) ;

Buildsabasi c_r egex object from arange of characters.

Parameters: begi n  Thebeginning of arange of characters representing the regular expression to compile.
end The end of arange of characters representing the regular expression to compile.
flags Optiona bitmask that determines how the pat string is interpreted. (See syntax_option_type.)
Requires: Inputlter isamodel of the Inputlterator concept.
Requires: [begin,end) isavalid range.
Requires: The range of characters specified by [begin,end) contains a valid string-based representation of aregular ex-
pression.
Returns: A basic_regex object corresponding to the regular expression represented by the character range.
Throws: regex_error when the range of characters hasinvalid regular expression syntax.

t enpl at e<t ypenane | nput Range>
di sable_if< is_pointer< InputRange >, basic_regex< Bidilter > > :type
conpi | e( | nput Range const & pat,
flag_type flags = regex_constants:: ECMAScri pt);

This is an overloaded member function, provided for convenience. It differs from the above function only in what argument(s)
it accepts.

basic_regex< Bidilter >
conpi |l e(char_type const * begin,
flag_type flags = regex_constants:: ECMAScri pt);

This is an overloaded member function, provided for convenience. It differs from the above function only in what argument(s)
it accepts.

basi c_regex< Bidilter >
conpi l e(char_type const * begin, std::size_t size, flag_type flags);

This is an overloaded member function, provided for convenience. It differs from the above function only in what argument(s)
it accepts.

basi c_regex< Bidilter > & operator[](string_type const & nane);

Return areference to the named regular expression. If no such named regular expression exists, create a new regular expression
and return areferencetoiit.

Parameters: name A std::string containing the name of the regular expression.
Requires: The string is not empty.
Throws: bad alloc on alocation failure.

basi c_regex< Bidilter > const & operator[](string_type const & name) const;
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This is an overloaded member function, provided for convenience. It differs from the above function only in what argument(s)

it accepts.

regex_conpi | er private member functions

1

bool is_upper_(char_type ch) const;

Header <boost/xpressive/regex_constants.hpp>

Contains definitions for the syntax_option_type, match flag type and error_type enumerations.

namespace boost {

namespace xpressive {
nanespace regex_constants {
enum synt ax_option_type
enum mat ch_fl ag_type;
enum error_type

}
}
}

Type syntax_o ption_type

boost::xpressive::regex_constants.:syntax_option_type

Synopsis

/1 I'n header: <boost/xpressive/regex_constants. hpp>

enum synt ax_option_type { ECMAScri pt

Description

==0, icase = =1<< 1
nosubs = =1 << 2, optimze = =1 << 3
collate = =1 << 4, single_line = =1 << 10,
not dot null = =1 << 11

not _dot newine = = 1 << 12,

i gnore_white_space = = 1 << 13 };

Flags used to customize the regex syntax

ECVASCcri pt

i case
nosubs
optimze
collate
single_line

not _dot _nul

Specifies that the grammar recognized by the regular expression engine usesits normal semantics: that
isthe same asthat given in the ECMA-262, ECM A Script Language Specification, Chapter 15 part 10,
RegEXxp (Regular Expression) Objects (FWD.1).

Specifiesthat matching of regular expressions against acharacter container sequence shall be performed
without regard to case.

Specifies that when a regular expression is matched against a character container sequence, then no
sub-expression matches are to be stored in the supplied match_results structure.

Specifies that the regular expression engine should pay more attention to the speed with which regular
expressions are matched, and less to the speed with which regular expression objects are constructed.
Otherwise it has no detectabl e effect on the program output.

Specifies that character ranges of the form "[a-b]" should be locale sensitive.

Specifies that the » and $ metacharacters DO NOT match at internal line breaks. Note that thisisthe
opposite of the perl default. It isthe inverse of perl's/m (multi-line) modifier.

Specifies that the . metacharacter does not match the null character \0.
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Specifies that the . metacharacter does not match the newline character \n.
Specifies that non-escaped white-space is not significant.

not _dot _new i ne
i gnore_whi te_space

Type match_flag type
boost::xpressive::regex_constants.:match_flag_type

Synopsis

/'l 1n header: <boost/xpressive/regex_constants. hpp>

enum natch_flag _type { match_default = = 0, match_not_bol = = 1 << 1,
mat ch_not _eol = = 1 << 2, match_not_bow = = 1 << 3,
mat ch_not_eow = = 1 << 4, match_any = = 1 << 7,
match_not_null = =1 << 8§,
mat ch_conti nuous = = 1 << 10,
match_partial = = 1 << 11,
match_prev_avail = =1 << 12, format_default = = 0,
format_sed = = 1 << 13, format_perl = = 1 << 14,
format_no_copy = = 1 << 15,
format _first_only = = 1 << 16,
format _literal = =1 << 17, format_all = = 1 << 18 };

Description

Flags used to customize the behavior of the regex algorithms

render

mat ch_def aul t

mat ch_not _bol

mat ch_not _eol

mat ch_not _bow
mat ch_not _eow
mat ch_any

mat ch_not _nul |
mat ch_cont i nuous
mat ch_parti al

mat ch_prev_avai l

format _defaul t

format _sed

f ormat _perl

Specifies that matching of regular expressions proceeds without any modification of the normal rules
used in ECMA-262, ECM A Script L anguage Specification, Chapter 15 part 10, RegExp (Regular Expres-
sion) Objects (FWD.1)

Specifies that the expression """ should not be matched against the sub-sequence [first first).

Specifies that the expression "\$" should not be matched against the sub-seguence [last,last).

Specifies that the expression "\\b" should not be matched against the sub-sequence [first,first).
Specifies that the expression "\\b" should not be matched against the sub-sequence [last,last).

Specifies that if more than one match is possible then any match is an acceptable result.

Specifies that the expression can not be matched against an empty sequence.

Specifies that the expression must match a sub-sequence that begins at first.

Specifies that if no match can be found, then it is acceptable to return a match [from, last) where from
I=lagt, if there exists some sequence of characters [from,to) of which [from,last) is a prefix, and which
would result in afull match.

Specifies that

<ndash></ndash>

first isavalid iterator position, when this flag is set then the flags match_not_bol and match_not_bow
areignored by the regular expression algorithms (RE.7) and iterators (RE.8).

Specifies that when aregular expression match is to be replaced by a new string, that the new string is
constructed using the rules used by the ECMAScript replace function in ECMA-262, ECMA Script
Language Specification, Chapter 15 part 5.4.11 String.prototype.replace. (FWD.1). 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.

Specifies that when aregular expression match is to be replaced by a new string, that the new string is
constructed using the rules used by the Unix sed utility in IEEE Std 1003.1-2001, Portable Operating
Systemlnterface (POSI X), Shells and Utilities.

Specifies that when aregular expression match is to be replaced by a new string, that the new string is
constructed using an implementation defined superset of the rules used by the ECMAScript replace
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functionin ECMA-262, ECM A Script L anguage Specification, Chapter 15 part 5.4.11 String.prototype.re-
place (FWD.1).

format _no_copy 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.

format _first_only When specified during a search and replace operation, then only the first occurrence of the regular ex-
pression is replaced.

format _literal Treat the format string as aliteral.
format _al | Specifiesthat all syntax extensions are enabled, including conditional (?ddexpressionl:expression2) re-
placements.

Type error_type

boost::xpressive::regex_constants::error_type
Synopsis

/'l I'n header: <boost/xpressive/regex_constants. hpp>

enumerror_type { error_collate, error_ctype, error_escape, error_subreg,
error_brack, error_paren, error_brace, error_badbrace,
error_range, error_space, error_badrepeat, error_conplexity,
error_stack, error_badref, error_badmark,
error_badl ookbehi nd, error_badrul e, error_badarg,
error_badattr, error_internal };

Description

Error codes used by the regex_error type

error_collate The expression contained an invalid collating element name.

error_ctype The expression contained an invalid character class name.

error_escape The expression contained an invalid escaped character, or atrailing escape.

error_subreg The expression contained an invalid back-reference.

error_brack The expression contained mismatched [ and ].

error_paren The expression contained mismatched ( and ).

error_brace The expression contained mismatched { and }.

error_badbrace The expression contained an invalid rangein a{} expression.

error_range The expression contained an invalid character range, for example [b-a].

error_space There was insufficient memory to convert the expression into afinite state machine.

error _badr epeat One of *?+{ was not preceded by avalid regular expression.

error_conpl exity The complexity of an attempted match against aregular expression exceeded a pre-set level.

error_stack Therewasinsufficient memory to determine whether the regul ar expression could match the specified
character sequence.

error_badr ef An nested regex is uninitialized.

error_badmar k Aninvalid use of anamed capture.

error _badl ookbehi nd An attempt to create a variable-width |ook-behind assertion was detected.

error_badrul e Aninvalid use of arule was detected.

error_badarg An argument to an action was unbound.

error_badattr Tried to read from an uninitialized attribute.

error_internal Aninternal error has occurred.

Header <boost/xpressive/regex_error.npp>

Contains the definition of the regex_error exception class.
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BOOST_XPR_ENSURE_( pred, code, mnsQ)

nanmespace boost {
namespace xpressive {
struct regex_error;
}

}

Struct regex_error

boost::xpressive::regex_error — The class regex_error defines the type of objects thrown as exceptions to report errors during the
conversion from a string representing a regular expression to a finite state machine.

Synopsis
/'l I'n header: <boost/xpressivel/regex_error. hpp>

struct regex_error : public std::runtime_error, public exception {
/1 construct/copy/ destruct
explicit regex_error(regex_constants::error_type, char const * = "");
~regex_error();

/1 public nmenber functions
regex_constants::error_type code() const;

Description

regex_error public construct/copy/destruct
explicit regex_error(regex_constants::error_type code, char const * str = "");

Constructs an object of classr egex_error.

Parameters: code Theerror_typethisregex_error represents.
str The message string of thisr egex_error.
Postconditions: code() == code

~regex_error();

Destructor for classr egex_err or
Throws: Will not throw.

regex_error public member functions
regex_constants::error_type code() const;

Accessor for the error_type value
Returns: the error_type code passed to the constructor
Throws: Will not throw.
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Macro BOOST_XPR_ENSURE

BOOST_XPR_ENSURE_
Synopsis

/'l I'n header: <boost/xpressivel/regex_error. hpp>

BOOST_XPR_ENSURE_( pred, code, nsgQ)

Header <boost/xpressive/regex_iterator.npp>

Contains the definition of the regex_iterator type, an STL-compatible iterator for stepping through all the matches in a sequence.

namespace boost {
namespace xpressive {
tenpl at e<typenane Bidilter> struct regex_iterator;

}
}

Struct template regex_iterator

boost::xpressive::regex_iterator
Synopsis

/1 I'n header: <boost/xpressivel/regex_iterator. hpp>

tenpl at e<typenane Bidilter>
struct regex_iterator {

/'l types

typedef basic_regex< Bidilter > regex_type;
typedef match_results< Bidilter > val ue_type;
typedef iterator_difference< Bidilter > :type difference_type;

t ypedef val ue_type const * poi nter;

typedef val ue_type const & ref erence;

typedef std::forward_iterator_tag iterator_category;

/'l construct/copy/ destruct
regex_iterator();
regex_iterator(Bidilter, Bidilter, basic_regex< Bidilter > const &,
regex_constants::match_flag_type = regex_constants:: mtch_defaul t);
t enpl at e<t ypenane Let Expr>
regex_iterator(Bidilter, Bidilter, basic_regex< Bidilter > const &,
unspeci fi ed,
regex_constants::match_flag_type = regex_constants:: mtch_defaul t);
regex_iterator(regex_iterator< Bidilter > const &);
regex_iterator< Bidilter > & operator=(regex_iterator< Bidilter > const &);

/1 public nmenber functions

val ue_type const & operator*() const;

val ue_type const * operator->() const;
regex_iterator< Bidilter > & operator++();
regex_iterator< Bidilter > operator++(int);
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Description

regex_i terator public construct/copy/destruct

regex_iterator();

regex_iterator(Bidilter begin, Bidilter end,

basi c_regex< Bidilter > const & rex,
regex_constants::match_flag_type flags = regex_constants:: match_default);

t enpl at e<t ypenane Let Expr >
regex_iterator(Bidilter begin, Bidilter end,

basi c_regex< Bidilter > const & rex, unspecified args,
regex_constants::match flag_type flags = regex_constants:: match_default);

regex_iterator(regex_iterator< Bidilter > const & that);

regex_iterator< Bidilter > &
operator=(regex_iterator< Bidilter > const & that);

regex_iterator public member functions

val ue_type const & operator*() const;

val ue_type const * operator->() const;

regex_iterator< Bidilter > & operator++();

If what.prefix().first |= what[0].second and if the element match_prev_avail is not set in flags then setsit. Then behaves asif by
calling regex_search(what[0].second, end, what, * pre, flags), with the following variation: in the event that the previous match
found was of zero length (what[0].length() == 0) then attempts to find a non-zero length match starting at what[0].second, only
if that fails and provided what[0].second = suffix().second does it look for a (possibly zero length) match starting from
what[0].second + 1. If no further match is found then sets *this equal to the end of sequence iterator.

Postconditions:
Postconditions:
Postconditions:
Postconditions:
Postconditions:
Postconditions:
Postconditions:
Postconditions:
Postconditions:
Postconditions:
Postconditions:

Postconditions:

(*this)->size() == pre->mark_count() + 1

(*this)->empty() == false

(*this)->prefix().first == An iterator denoting the end point of the previous match found
(*this)->prefix().last == (**this)[0].first

(*this)->prefix().matched == (*this)->prefix().first != (*this)->prefix().second

(*this)->suffix().first == (**this)[0].second

(*this)->suffix().last == end

(*this)->suffix().matched == (*this)->suffix().first != (*this)->suffix().second

(**thig)[Q].first == The starting iterator for this match.

(**this)[0].second == The ending iterator for this match.

(**this)[0].matched == true if a full match was found, and false if it was a partial match (found as a
result of the match_partial flag being set).

(**this)[n].first == For all integersn < (*this)->siz&(), the start of the sequence that matched sub-expression
n. Alternatively, if sub-expression n did not participate in the match, then end.
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Postconditions: (**this)[n].second == For all integers n < (*this)->size(), the end of the sequence that matched sub-ex-
pression n. Alternatively, if sub-expression n did not participate in the match, then end.

Postconditions: (**this)[n].matched == For al integers n < (*this)->size(), true if sub-expression n participated in the
match, false otherwise.

Postconditions: (*this)->position() == The distance from the start of the original sequence being iterated, to the start of
this match.

regex_iterator< Bidilter > operator++(int);

Header <boost/xpressive/regex_primitives.hpp>

Contains the syntax elements for writing static regular expressions.

namespace boost {
namespace xpressive {
struct mark_tag;

unsi gned int const inf; /1 For infinite repetition of a sub-expression.
unspecified nil; /'l Successfully matches not hing.

unspeci fied al num /'l Matches an al pha-nuneric character.
unspeci fied al pha; /1 Matches an al phabetic character.
unspeci fied bl ank; /'l Matches a bl ank (horizonal white-space) character.
unspecified cntrl; /1 Matches a control character.
unspecified digit; /1l Matches a digit character.

unspeci fied graph; /1l Matches a graph character.

unspecified | ower; /1 Matches a | ower-case character.
unspecified print; /1 Matches a printable character.

unspeci fied punct; /1 Matches a punctuation character.
unspeci fi ed space; /1l Matches a space character.

unspeci fied upper; /1l Matches an upper-case character.
unspecified xdigit; /1 Matches a hexadecimal digit character.
unspeci fied bos; /'l Begi nning of sequence assertion.

unspeci fied eos; /1 End of sequence assertion.

unspeci fied bol; /'l Beginning of |ine assertion.

unspeci fied eol; /1 End of line assertion.

unspeci fied bow, /1 Beginning of word assertion.

unspeci fied eow, /1 End of word assertion.

unspeci fied _b; /1 Word boundary assertion.

unspecified _w, /1 Matches a word character.

unspeci fied _d; /1 Matches a digit character.

unspeci fied _s; /1 Matches a space character.
proto::termnal < char >::type const _n; /1 Matches a literal newline character, '\n'.
unspecified _In; /'l Matches a | ogical new ine sequence.
unspecified _; /'l Matches any one character.

unspeci fied self; /'l Reference to the current regex object.
unspeci fied set; /1l Used to create character sets.

mark_tag const sO; /'l Sub-match placehol der, like $& in Perl.
mar k_tag const sl1; /1 Sub-match placeholder, like $1 in perl.

mark_tag const s2;
mark_tag const s3;
mark_tag const s4;
mark_tag const s5;
mark_tag const s6;
mark_tag const s7;
mark_tag const s8;
mark_tag const s9;
unspeci fied al;
unspeci fied a2;
unspeci fied a3;
unspeci fied a4;
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unspeci fied ab5;
unspecified a6
unspecified a7
unspecified as8;
unspecified a9;
t enpl at e<t ypenane Expr> unspecified icase(Expr const &)
tenpl at e<typenane Literal > unspecified as_xpr(Literal const &)
tenpl at e<typenane Bidilter>
proto::termnal < reference_w apper< basic_regex< Bidilter > const > >::type const
by ref(basic_regex< Bidilter > const &);
t enpl at e<t ypenane Char> unspecified range(Char, Char);
t enpl at e<t ypenane Expr>
proto::result_of::nmake_expr< proto::tag::logical_not, proto::default_domain, ExO
pr const & >::type const
optional (Expr const &)
tenpl at e<unsigned int Mn, unsigned int Mux, typenane Expr>
unspeci fied repeat (Expr const &)
t enpl at e<unsi gned i nt Count, typenane Expr2>
unspeci fied repeat (Expr2 const &);
t enpl at e<t ypenane Expr> unspecified keep(Expr const &)
t enpl at e<t ypenane Expr> unspecified before(Expr const &)
t enpl at e<t ypenane Expr> unspecified after(Expr const &)
t enpl at e<t ypenane Local e> unspecified i mbue(Local e const &)
t enpl at e<t ypenane Ski p> unspecified skip(Skip const &)

Struct mark_tag

boost::xpressive::mark_tag — Sub-match placehol der type, used to create named captures in static regexes.
Synopsis
/'l I'n header: <boost/xpressive/regex_primtives. hpp>

struct mark_tag {
/'l construct/copy/ destruct
mark_tag(int);

/'l private static functions
static unspecified nmake_tag(int);

b

Description

mar k_t ag is the type of the global sub-match placeholders s0, s1, etc.. You can use the mar k_t ag type to create your own sub-
match placeholders with more meaningful names. Thisis roughly equivalent to the "named capture" feature of dynamic regular ex-
pressions.

To create a named sub-match placeholder, initialize it with a unique integer. The integer must only be unique within the regex in
which the placeholder is used. Then you can use it within static regexes to created sub-matches by assigning a sub-expression to it,
or to refer back to already created sub-matches.

mar k_tag nunber(1); // "nunber" is now equivalent to "s1"
/1 Match a nunmber, followed by a space and the sanme nunber again
sregex rx = (number = +_d) >>"' ' >> nunber
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After asuccessful r egex_mat ch() orregex_sear ch() , thesub-match placeholder canbeusedtoindex intothemat ch_resul t s<>
object to retrieve the corresponding sub-match.

mar k_t ag public construct/copy/destruct
mark_tag(int mark_nbr);

Initialize amar k_t ag placeholder.

Parameters: mar k_nbr  An integer that uniquely identifies this mar k_t ag within the static regexes in which this
mar k_t ag will be used.
Requires: mark_nbr > 0

mar k_t ag private static functions

static unspecified nake_tag(int mark_nbr);

Global inf
boost::xpressive::inf — For infinite repetition of a sub-expression.
Synopsis

/'l I'n header: <boost/xpressivel/regex_primtives. hpp>

unsi gned int const inf;

Description

Magic value used with the repeat<>() function template to specify an unbounded repest. Use as: repeat<17, inf>('a). The equivalent
inperl is/a{17.}/.

Global nil
boost::xpressive::nil — Successfully matches nothing.
Synopsis

/'l I'n header: <boost/xpressive/regex_primntives. hpp>

unspecified nil;

Description

Successfully matches a zero-width sequence. nil always succeeds and never consumes any characters.

Global alnum

boost::xpressive::alnum — Matches an a pha-numeric character.
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Synopsis

/'l I'n header: <boost/xpressivel/regex_primtives. hpp>

unspeci fi ed al num

Description

The regex traits are used to determine which characters are alpha-numeric. To match any character that is not apha-numeric, use
~alnum.

S Note
alnum is equivalent to /[[:alnum:]]/ in perl. ~alnum is equivalent to /[[:*alnum:]]/ in perl.

Global alpha

boost::xpressive::al pha— Matches an al phabetic character.
Synopsis

/'l 1n header: <boost/xpressive/regex_primntives. hpp>

unspeci fi ed al pha

Description

The regex traits are used to determine which characters are al phabetic. To match any character that is not al phabetic, use ~alpha.

! I Note
alphaisequivaent to /[[:alpha]]/ in perl. ~aphais equivalent to /[[:*alpha]]/ in perl.

Global blank

boost::xpressive::blank — Matches a blank (horizona white-space) character.
Synopsis

/'l 1In header: <boost/xpressive/regex_primntives. hpp>

unspeci fi ed bl ank

Description

The regex traits are used to determine which characters are blank characters. To match any character that is not blank, use ~blank.
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S Note
blank is equivalent to /[[:blank:]]/ in perl. ~blank is equivalent to /[[:"blank:]]/ in perl.

Global cntrl

boost::xpressive::cntrl — Matches a control character.
Synopsis

/'l I'n header: <boost/xpressivel/regex_primtives. hpp>

unspecified cntrl;

Description

The regex traits are used to determine which characters are control characters. To match any character that is not a control character,
use ~cntrl.

S Note
cntrl is equivalent to /[[:cntrl:]]/ in perl. ~cntrl is equivalent to /[[:~cntrl:]]/ in perl.

Global digit

boost::xpressive::digit — Matches a digit character.
Synopsis

/'l 1n header: <boost/xpressive/regex_primtives. hpp>

unspecified digit;

Description

The regex traits are used to determine which characters are digits. To match any character that is not a digit, use ~digit.

! I Note
digit isequivalent to /[[:digit:]]/ in perl. ~digit is equivalent to /[[:~digit:]]/ in perl.

Global graph

boost::xpressive::graph — Matches a graph character.
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Synopsis

/'l I'n header: <boost/xpressivel/regex_primtives. hpp>

unspeci fied graph

Description

The regex traits are used to determine which characters are graphable. To match any character that is not graphable, use ~graph.

E I Note
graph is equivalent to /[[:graph:]]/ in perl. ~graph is equivalent to /[[:*graph:]]/ in perl.

Global lower

boost::xpressive::lower — Matches a lower-case character.
Synopsis

/'l 1n header: <boost/xpressive/regex_primntives. hpp>

unspeci fied | ower;

Description

The regex traits are used to determine which characters are lower-case. To match any character that is not a lower-case character,
use ~lower.

! I Note
lower is equivalent to /[[:lower:]]/ in perl. ~lower is equivalent to /[[:Mower:]]/ in perl.

Global print

boost::xpressive::print — Matches a printable character.
Synopsis

/'l 1In header: <boost/xpressive/regex_primntives. hpp>

unspecified print;

Description

The regex traits are used to determine which characters are printable. To match any character that is not printable, use ~print.
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S Note
print is equivalent to /[[:print:]]/ in perl. ~print is equivalent to /[[:~print:]]/ in perl.

Global punct

boost::xpressive::punct — Matches a punctuation character.
Synopsis

/'l I'n header: <boost/xpressivel/regex_primtives. hpp>

unspeci fi ed punct;

Description

The regex traits are used to determine which characters are punctuation. To match any character that is not punctuation, use ~punct.

E I Note
punct is equivalent to /[[:punct:]]/ in perl. ~punct is equivalent to /[[:*punct:]]/ in perl.

Global space

boost::xpressive::space — Matches a space character.
Synopsis
/'l 1n header: <boost/xpressive/regex_primtives. hpp>

unspeci fi ed space;

Description

The regex traits are used to determine which characters are space characters. To match any character that is not white-space, use
~space.

! I Note
spaceis equivalent to /[[:space:]]/ in perl. ~spaceis equivalent to /[[:space]]/ in perl.

Global upper

boost::xpressive::upper — Matches an upper-case character.
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Synopsis

/'l I'n header: <boost/xpressivel/regex_primtives. hpp>

unspeci fi ed upper

Description

The regex traits are used to determine which characters are upper-case. To match any character that is not upper-case, use ~upper.

E I Note
upper is equivalent to /[[:upper:]]/ in perl. ~upper is equivalent to /[[:*upper:]]/ in perl.

Global xdigit

boost::xpressive::xdigit — Matches a hexadecimal digit character.
Synopsis

/'l 1n header: <boost/xpressive/regex_primntives. hpp>

unspecified xdigit;

Description

The regex traits are used to determine which characters are hex digits. To match any character that is not a hex digit, use ~xdigit.

E Note
xdigit is equivalent to /[[:xdigit:]]/ in perl. ~xdigit is equivalent to /[[:"xdigit:]]/ in perl.

Global bos

boost::xpressive::bos — Beginning of sequence assertion.
Synopsis

/'l 1In header: <boost/xpressive/regex_primntives. hpp>

unspeci fi ed bos;
Description

For the character sequence [begin, end), 'bos matches the zero-width sub-sequence [begin, begin).

Global eos

boost::xpressive::eos — End of sequence assertion.
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Synopsis

/'l I'n header: <boost/xpressivel/regex_primtives. hpp>

unspeci fi ed eos;

Description

For the character sequence [begin, end), 'eos matches the zero-width sub-sequence [end, end).

E I Note
Unlike the perl end of sequence assertion $, 'eos will not match at the position [end-1, end-1) if *(end-1) is"\n'. To
get that behavior, use (!_n >> eos).

Global bol
boost::xpressive::bol — Beginning of line assertion.
Synopsis
/'l I'n header: <boost/xpressivel/regex_primtives. hpp>

unspeci fi ed bol;

Description

'bol' matches the zero-width sub-sequence immediately following alogical newline sequence. The regex traits is used to determine
what constitutes alogical newline sequence.

Global eol
boost::xpressive::eol — End of line assertion.
Synopsis

/'l In header: <boost/xpressive/regex_primntives. hpp>

unspeci fied eol;

Description

‘eol' matches the zero-width sub-sequence immediately preceeding alogical newline sequence. The regex traitsis used to determine
what congtitutes alogical newline sequence.

Global bow

boost::xpressive::bow — Beginning of word assertion.
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Synopsis

/'l I'n header: <boost/xpressivel/regex_primtives. hpp>

unspeci fi ed bow,

Description

'bow" matches the zero-width sub-sequence immediately following anon-word character and preceeding aword character. The regex
traits are used to determine what constitutes aword character.

Global eow

boost::xpressive::eow — End of word assertion.
Synopsis
/1 I'n header: <boost/xpressive/regex_primtives. hpp>

unspeci fi ed eow,

Description

‘eow’ matches the zero-width sub-sequence immediately following aword character and preceeding anon-word character. The regex
traits are used to determine what constitutes aword character.

Global b
boost::xpressive::_b — Word boundary assertion.
Synopsis

/'l 1'n header: <boost/xpressive/regex_primtives. hpp>

unspecified _b;

Description

' b' matches the zero-width sub-sequence at the beginning or the end of aword. It is equivalent to (bow | eow). The regex traits are
used to determine what constitutes aword character. To match a non-word boundary, use ~_b.

S Note
_bislike\bin perl. ~_bislike\B in perl.

Global w

boost::xpressive::_w — Matches aword character.
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Synopsis

/'l I'n header: <boost/xpressivel/regex_primtives. hpp>

unspecified _w

Description

" w' matches asingle word character. The regex traits are used to determine which characters are word characters. Use ~_w to match
a character that is not aword character.

S Note
_wislike\w in perl. ~ wislike\W in perl.

Global d

boost::xpressive::_d — Matches adigit character.
Synopsis
/'l 1n header: <boost/xpressive/regex_primntives. hpp>

unspecified _d;

Description

' d'matchesasingle digit character. The regex traits are used to determine which characters are digits. Use ~_d to match a character
that is not adigit character.

S Note
_dislike\din perl. ~_dislike\D in perl.

Global _s
boost::xpressive::_s— Matches a space character.
Synopsis
/'l 1In header: <boost/xpressive/regex_primntives. hpp>

unspecified _s;

Description

' s matches a single space character. The regex traits are used to determine which characters are space characters. Use ~_sto match
acharacter that is not a space character.
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S Note
_sislike\sin perl. ~_sislike\Sin perl.

Global _n

boost::xpressive::_n— Matches aliteral newline character, \n'.

Synopsis

/'l I'n header: <boost/xpressivel/regex_primtives. hpp>

proto::termnal < char >::type const _n;

Description

_Nn' matches a single newline character, \n'. Use ~_n to match a character that is not a newline.

E I Note
~ nislike"."in perl without the /s modifier.

Global _In

boost::xpressive::_In — Matches alogica newline sequence.

Synopsis
/'l 1n header: <boost/xpressive/regex_primtives. hpp>

unspecified _In;

Description

' In" matches alogical newline sequence. This can be any character in the line separator class, as determined by the regex traits, or
the"\r\n' sequence. For the purpose of back-tracking, \r\n' istreated as a unit. To match any one character that isnot alogical newline,
use~_In.

Global _

boost::xpressive;;_ — Matches any one character.
Synopsis

/'l I'n header: <boost/xpressive/regex_primntives. hpp>

unspeci fied _;
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Description

Match any character, similar to "." in perl syntax with the /s modifier.' ' matches any one character, including the newline.

S Note
To match any character except the newline, use~_n

Global self

boost::xpressive::self — Reference to the current regex object.
Synopsis

/'l 1'n header: <boost/xpressive/regex_primtives. hpp>

unspeci fi ed sel f;

Description

Useful when constructing recursive regular expression objects. The 'self' identifier is a short-hand for the current regex object. For
instance, sregex rx ='(* >> (self | nil) >>")"; will create aregex object that matches balanced parens such as " ((()))".

Global set

boost::xpressive::set — Used to create character sets.
Synopsis

/'l I'n header: <boost/xpressivel/regex_primtives. hpp>

unspeci fi ed set;

Description

There are two ways to create character sets with the 'set’ identifier. The easiest is to create a commarseparated list of the characters
inthe set, asin (set="d,'b','c). This set will match 'd, 'k, or 'c'. The other way is to define the set as an argument to the set subscript

operator. For instance, sef[ 'a | range('b','c’) | digit ] will match an'a, 'b', 'c' or adigit character.
To complement a set, apply the '~' operator. For instance, ~(set="a,'b’,'c’) will match any character that isnot an 'a, 'b’, or 'c'.

Sets can be composed of other, possibly complemented, sets. For instance, set[ ~digit | ~(set="a,'b','c") ].
Global sO

boost::xpressive::s0 — Sub-match placeholder, like $& in Perl.

Synopsis

/'l 1In header: <boost/xpressive/regex_primtives. hpp>

mark_tag const sO
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Global s1
boost::xpressive::s1 — Sub-match placeholder, like $1 in perl.
Synopsis

/'l 1n header: <boost/xpressive/regex_primntives. hpp>

mark_tag const si;

Description

To create a sub-match, assign a sub-expression to the sub-match placehol der. For instance, (s1= ) will match any one character and
remember which character was matched in the 1st sub-match. Later in the pattern, you can refer back to the sub-match. For instance,
(s1=_) >> sl will match any character, and then match the same character again.

After asuccessful regex_match() or regex_search(), the sub-match placeholders can be used to index into the match_results<> object
to retrieve the Nth sub-match.

Global s2
boost::xpressive::s2
Synopsis

/'l I'n header: <boost/xpressive/regex_primtives. hpp>

mark_tag const s2;

Global s3

boost::xpressive::s3
Synopsis

/'l I'n header: <boost/xpressive/regex_primtives. hpp>

mar k_tag const s3;

Global s4

boost::xpressive::s4
Synopsis

/'l 1n header: <boost/xpressive/regex_primntives. hpp>

mark_tag const s4;
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Global s5

boost::xpressive::s5
Synopsis

/'l I n header: <boost/xpressivel/regex_primtives. hpp>

mark_tag const sb5;

Global s6

boost::xpressive::s6
Synopsis

/'l I'n header: <boost/xpressive/regex_primtives. hpp>

mar k_tag const s6;

Global s7

boost::xpressive::s7
Synopsis

/'l I'n header: <boost/xpressive/regex_primtives. hpp>

mark_tag const s7;

Global s8

boost::xpressive::s8
Synopsis

/'l I'n header: <boost/xpressivel/regex_primtives. hpp>

mark_tag const s8;

Global s9

boost::xpressive::s9
Synopsis

/'l I'n header: <boost/xpressive/regex_primtives. hpp>

mark_tag const s9;
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Global al

boost::xpressive::al
Synopsis

/'l I n header: <boost/xpressivel/regex_primtives. hpp>

unspecified al

Global a2

boost::xpressive::a2
Synopsis

/'l I'n header: <boost/xpressive/regex_primtives. hpp>

unspeci fied a2;

Global a3

boost::xpressive::a3
Synopsis

/'l I'n header: <boost/xpressive/regex_primtives. hpp>

unspeci fied a3;

Global a4

boost::xpressive::ad
Synopsis

/'l I'n header: <boost/xpressivel/regex_primtives. hpp>

unspeci fied a4;

Global a5

boost::xpressive::ab
Synopsis

/'l I'n header: <boost/xpressive/regex_primtives. hpp>

unspeci fied ab;
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Global a6

boost::xpressive::a6
Synopsis

/'l I n header: <boost/xpressivel/regex_primtives. hpp>

unspecified a6;

Global a7

boost::xpressive::a7
Synopsis

/'l I'n header: <boost/xpressive/regex_primtives. hpp>

unspecified a7,

Global a8

boost::xpressive::a8
Synopsis

/'l I'n header: <boost/xpressive/regex_primtives. hpp>

unspeci fied a8;

Global a9

boost::xpressive::a9
Synopsis

/'l I'n header: <boost/xpressivel/regex_primtives. hpp>

unspecified a9;

Function template icase

boost::xpressive::icase — Makes a sub-expression case-insensitive.
Synopsis
/'l I'n header: <boost/xpressive/regex_primtives. hpp>

t enpl at e<t ypenane Expr> unspecified icase(Expr const & expr);
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Description

Useicase() to make a sub-expression case-insensitive. For instance, "foo" >> icase(set['b] >>"ar") will match "foo" exactly followed
by "bar" irrespective of case.

Function template as_xpr
boost::xpressive::as xpr — Makes aliteral into aregular expression.
Synopsis

/'l I'n header: <boost/xpressivel/regex_primtives. hpp>

tenpl at e<typenane Literal > unspecified as_xpr(Literal const & literal);

Description

Use as xpr() to turn aliteral into aregular expression. For instance, "foo" >> "bar" will not compile because both operands to the
right-shift operator are const char*, and no such operator exists. Use as_xpr("foo") >> "bar" instead.

You can use as_xpr() with character literals in addition to string literals. For instance, as xpr(‘a) will match an 'a. You can also
complement a character literal, as with ~as_xpr('a). This will match any one character that isnot an 'a.

Function template by _ref
boost::xpressive::by ref — Embed aregex object by reference.
Synopsis

/'l 1n header: <boost/xpressive/regex_primntives. hpp>

tenpl at e<typenane Bidilter>
proto::termnal < reference_w apper< basic_regex< Bidilter > const > >::type const
by ref(basic_regex< Bidilter > const & rex);

Description

Parameters: rex Thebasic_regex object to embed by reference.

Function template range

boost::xpressive::range — Match arange of characters.
Synopsis
/'l I'n header: <boost/xpressive/regex_primtives. hpp>

t enpl at e<t ypenane Char> unspecified range(Char ch_nin, Char ch_nmax);
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Description
Match any character in the range [ch_min, ch_max].

Parameters: ch_max  The upper end of the range to match.
ch_min Thelower end of the range to match.

Function template optional

boost::xpressive::optional — Make a sub-expression optional. Equivalent to 'as xpr(expr).
Synopsis
/1 I'n header: <boost/xpressive/regex_primtives. hpp>

t enpl at e<t ypenane Expr>

proto::result_of::mke_expr< proto::tag::|ogical_not, proto::default_domain, ExO
pr const & >::type const

opti onal (Expr const & expr);

Description

Parameters: expr  The sub-expression to make optional.

Function repeat

boost::xpressive::repeat — Repeat a sub-expression multiple times.
Synopsis
/'l 1n header: <boost/xpressive/regex_primntives. hpp>

tenpl at e<unsigned int Mn, unsigned int Mux, typenane Expr>
unspeci fi ed repeat (Expr const & expr);

t enpl at e<unsi gned i nt Count, typenane Expr2>
unspeci fi ed repeat (Expr2 const & expr2);

Description

There are two forms of the repeat<>() function template. To match a sub-expression N times, use repeat<N>(expr). To match a sub-
expression from M to N times, use repeat<M,N>(expr).

The repeat<>() function creates a greedy quantifier. To make the quantifier non-greedy, apply the unary minus operator, asin -re-
peat<M,N>(expr).

Parameters: expr  The sub-expression to repeat.

Function template keep

boost::xpressive::keep — Create an independent sub-expression.
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Synopsis
/'l I'n header: <boost/xpressivel/regex_primtives. hpp>
t enpl at e<t ypenane Expr> unspecified keep(Expr const & expr);

Description

Turn off back-tracking for a sub-expression. Any branches or repeats within the sub-expression will match only one way, and no
other alternatives are tried.

E I Note
keep(expr) is equivalent to the perl (?>...) extension.
Parameters: expr  The sub-expression to modify.

Function template before

boost::xpressive::before — Look-ahead assertion.
Synopsis
/'l I'n header: <boost/xpressive/regex_primtives. hpp>

t enpl at e<t ypenane Expr> unspecified before( Expr const & expr);

Description

before(expr) succeedsif the expr sub-expression would match at the current position in the sequence, but expr is not included in the
match. For instance, before("foo") succeedsif we are before a"foo". Look-ahead assertions can be negated with the bit-compliment
operator.

S Note
before(expr) is equivalent to the perl (?=...) extension. ~before(expr) is a negative look-ahead assertion, equivalent
to the perl (?1...) extension.

Parameters: expr  The sub-expression to put in the look-ahead assertion.

Function template after

boost::xpressive::after — L ook-behind assertion.
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Synopsis
/'l I'n header: <boost/xpressivel/regex_primtives. hpp>

t enpl at e<t ypenane Expr> unspecified after(Expr const & expr);

Description

after(expr) succeeds if the expr sub-expression would match at the current position minus N in the sequence, where N is the width
of expr. expr is not included in the match. For instance, after("foo") succeedsif we are after a"foo". Look-behind assertions can be
negated with the bit-complement operator.

S Note
after(expr) is equivalent to the perl (?<=...) extension. ~after(expr) is a negative look-behind assertion, equivalent
to the perl (?<!...) extension.

Parameters: expr  Thesub-expression to put in the look-ahead assertion.
Requires: expr cannot match a variable number of characters.

Function template imbue

boost::xpressive::imbue — Specify aregex traits or astd::locale.
Synopsis
/'l 1n header: <boost/xpressive/regex_primntives. hpp>

t enpl at e<t ypenane Local e> unspecified i mbue(Local e const & loc);

Description

imbue() instructs the regex engine to use the specified traits or locale when matching the regex. The entire expression must use the
same traits/locale. For instance, the following specifies alocale for use with aregex: std::locale loc; sregex rx = imbue(loc)(+digit);

Parameters: | oc  Thestd::locale or regex traits object.

Function template skip

boost::xpressive::skip — Specify which characters to skip when matching aregex.
Synopsis
/'l I'n header: <boost/xpressivel/regex_primtives. hpp>

t enpl at e<t ypenane Ski p> unspecified skip(Skip const & skip);

139

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.Xpressive

Description

ski p() instructsthe regex engineto skip certain characters when matching aregex. It is most useful for writing regexes that ignore
whitespace. For instance, the following specifies a regex that skips whitespace and punctuation:

/'l A sentence is one or nore words separated by whitespace
/'l and punctuation

sregex word = +al pha

sregex sentence = skip(set[_s | punct])( +word )

Theway it worksin theabove exampleistoinsertkeep(*set[ _s | punct]) beforeeach primitivewithin theregex. A "primitive"
includes terminals like strings, character sets and nested regexes. A final *set [ _s | punct] isadded to the end of the regex. The
regex sent ence specified above is equivalent to the following:

sregex sentence = +( keep(*set[_s | punct]) >> word )
>> *set[_s | punct];

@ Note
Skipping does not affect how nested regexes are handled because they are treated atomically. String literalsare al'so
treated atomically; that is, no skipping isdonewithin astring literal. Soski p(_s) ("t hi s that") isnotthesame
asskip(_s)("this" >> as_xpr("that")). Thefirst will only match when there is only one space between
"this* and "that". The second will skip any and all whitespace between "this" and "that".

Parameters: skip A regex that specifies which charactersto skip.

Header <boost/xpressive/regex_token_iterator.npp>

Contains the definition of regex_token _iterator, and STL-compatible iterator for tokenizing a string using aregular expression.

namespace boost {
namespace xpressive {
tenpl at e<typenanme Bidilter> struct regex_token_iterator

}
}

Struct template regex_token_iterator

boost::xpressive::regex_token_iterator
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Synopsis

/1

I n header: <boost/xpressive/regex_token_iterator.hpp>

tenpl at e<typenane Bidilter>

st

I

ruct regex_token_iterator {

/'l types

typedef basic_regex< Bidilter > regex_type;
typedef iterator_value< Bidilter >::type char_type;

typedef sub_nmatch< Bidilter > val ue_type;
typedef std::ptrdiff _t di fference_type;

t ypedef val ue_type const * poi nter;

t ypedef val ue_type const & ref erence;

typedef std::forward_iterator_tag i terator_category;

/'l construct/copy/ destruct
regex_token_iterator();
regex_token_iterator(Bidilter,
t enpl at e<t ypenane Let Expr >
regex_token_iterator(Bidilter, Bidilter,
unspeci fi ed);
t enpl at e<t ypenane Subs>
regex_token_iterator(Bidilter, Bidilter,
Subs const &,
regex_constants:: match_flag_type
t enpl at e<t ypenane Subs, typenane Let Expr>
regex_token_iterator(Bidilter, Bidilter, basic_regex<
Subs const &, unspecified,
regex_constants::match_flag_type

Bidilter, basic_regex< Bi

basi c_regex<

basi c_regex<

dilter > const &);

Bidilter > const &,

Bidilter > const &,

regex_constants::match_default);
Bidilter > const &,

= regex_constants:: match_defaul t);

regex_token_iterator(regex_token_iterator< Bidilter > const &);

regex_token_iterator< Bidilter > &
operator=(regex_token_iterator< Bidilter > const &);

/1 public nmenber functions

val ue_type const & operator*() const;

val ue_type const * operator->() const;
regex_token_iterator< Bidilter > & operator++();
regex_token_iterator< Bidilter > operator++(int);

Description

regex_t oken_i t erat or public construct/copy/destruct

Postconditions:

regex_token_iterator();

*t hi s isthe end of sequence iterator.

regex_token_iterator(Bidilter begin, Bidilter end,

basic_regex< Bidilter > const & rex);

Parameters: begi n  The beginning of the character range to search.
end The end of the character range to search.
rex The regex pattern to search for.

Requires: [begin,end) isavalid range.
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t enpl at e<t ypenane Let Expr>
regex_token_iterator(Bidilter begin, Bidilter end,
basi c_regex< Bidilter > const & rex, unspecified args);

Parameters: args A let() expression with argument bindings for semantic actions.
begi n  The beginning of the character range to search.
end The end of the character range to search.
rex The regex pattern to search for.

Requires: [begin,end) isavalid range.

t enpl at e<t ypenane Subs>
regex_token_iterator(Bidilter begin, Bidilter end,
basi c_regex< Bidilter > const & rex,
Subs const & subs,
regex_constants:: match_flag_type flags = regex_constants:: match_defaul t);

Parameters: begi n  The beginning of the character range to search.
end The end of the character range to search.
flags Optiona match flags, used to control how the expression is matched against the sequence. (See
match_flag type.)

rex The regex pattern to search for.
subs A range of integers designating sub-matches to be treated as tokens.
Requires: [begin,end) isavalid range.
Requires: subs iseither aninteger greater or equa to -1, or elsean array or non-empty st d: : vect or <> of such integers.

t enpl at e<t ypenane Subs, typenane Let Expr>
regex_token_ iterator(Bidilter begin, Bidilter end,
basi c_regex< Bidilter > const & rex,
Subs const & subs, unspecified args,
regex_constants:: mtch _flag type flags = regex_constants:: match_defaul t);

Parameters: args A let() expression with argument bindings for semantic actions.
begi n  The beginning of the character range to search.
end The end of the character range to search.

flags Optiona match flags, used to control how the expression is matched against the sequence. (See
match_flag_type.)

rex The regex pattern to search for.
subs A range of integers designating sub-matches to be treated as tokens.
Requires: [begin,end) isavalid range.
Requires: subs iseither aninteger greater or equal to -1, or elsean array or non-empty st d: : vect or <> of such integers.

regex_token_iterator(regex_token_iterator< Bidilter > const & that);

Postconditions: *this == that

regex token_ iterator< Bidilter > &
operator=(regex_token_iterator< Bidilter > const & that);

Postconditions: *this == that

regex_t oken_i terator public member functions

val ue_type const & operator*() const;
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val ue_type const * operator->() const;

regex_token_iterator< Bidilter > & operator++();

If N == -1 then sets *this equal to the end of sequence iterator. Otherwise if N+1 < subs.size(), then increments N and sets result
equal to ((subg[N] == -1) ? value_type(what.prefix().str()) : value_type(what[subs[N]].str())). Otherwise if what.prefix().first 1=
what[0].second and if the element match_prev_avail is not set in flags then sets it. Then locates the next match as if by calling
regex_search(what[0].second, end, what, *pre, flags), with the following variation: in the event that the previous match found
was of zero length (what[0].length() == 0) then attempts to find a non-zero length match starting at what[0].second, only if that
fails and provided what[0].second != suffix().second does it ook for a (possibly zero length) match starting from what[0].second
+ 1. If such amatch isfound then sets N equal to zero, and sets result equal to ((subs[N] ==-1) ? value_type(what.prefix().str())
s value_type(what[subs[N]].str())). Otherwiseif no further matches were found, then let last_end be the endpoint of the last match
that was found. Then if last_end != end and subs[0] == -1 sets N equal to -1 and sets result equal to value type(last_end, end).
Otherwise sets *this equal to the end of sequence iterator.

regex_token_iterator< Bidilter > operator++(int);

Header <boost/xpressive/regex_traits.hpp>

Includes the C regex traits or the CPP regex traits header file depending on the BOOST_XPRESSIVE_USE_C_TRAITS macro.

nanespace boost {

namespace Xxpressive {
tenpl at e<typenane Traits> struct has_fol d_case;
t enpl at e<typenane Char, typenane |Inpl> struct regex_traits;
struct regex_traits_version_1_tag;
struct regex_traits_version_2_tag;

Struct template has_fold case

boost::xpressive::has fold _case — Trait used to denote that atraits class has the fold_case member function.

Synopsis

/

t

/ I'n header: <boost/xpressivel/regex_traits. hpp>

enpl at e<t ypenanme Traits>

struct has_fold_case : public is_convertible< Traits::version_tag *, regex_traits_ver[O
sion_1 case fold_tag * >

{

b

Struct template regex_traits

boost::xpressive::regex_traits
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Synopsis

/'l In header: <boost/xpressive/regex_traits. hpp>

t enpl at e<t ypenanme Char, typenane |npl>
struct regex_traits : public Inpl {

/'l types

typedef Inpl::locale_type |ocale_type;

/'l construct/copy/ destruct
regex_traits();
explicit regex_traits(local e_type const &);

Description
Thin wrapper around the default regex_traits implementation, either cpp_regex_traitsor c_regex_traits

regex_traits public construct/copy/destruct

regex_traits();

explicit regex_traits(locale_type const & loc);

Struct regex_traits_version_1 tag

boost::xpressive::regex_traits version_1 _tag
Synopsis
/'l I'n header: <boost/xpressive/regex_traits. hpp>

struct regex_traits_version_1 tag {

I

Description

Tag used to denote that atraits class conforms to the version 1 traits interface.

Struct regex_traits_version_2_tag

boost::xpressive::regex_traits version_2_tag
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Synopsis
/'l In header: <boost/xpressive/regex_traits. hpp>

struct regex_traits_version_2_tag :

public boost::xpressive::regex_traits_version_1_tag
{
i

Description

Tag used to denote that atraits class conforms to the version 2 traits interface.

Header <boost/xpressive/sub_match.hpp>

Contains the definition of the class template sub_match<> and associated helper functions

nanmespace boost {
namespace xpressive {
tenpl at e<typenane Bidilter> struct sub_match;
tenpl at e<typenanme Bidilter> Bidilter range_begin(sub_natch< Bidilter > &);
t enpl at e<t ypenanme Bidilter>
Bi di lter range_begi n(sub_natch< Bidilter > const &);
t enpl at e<typenanme Bidilter> Bidilter range_end(sub_match< Bidilter > &);
t enpl at e<t ypenanme Bidilter>
Bi di lter range_end(sub_match< Bidilter > const &);
tenpl at e<typenane Bidilter, typenane Char, typenanme Traits>
std:: basic_ostreanm< Char, Traits > &
operator<<(std::basic_ostream< Char, Traits > &,
sub_match< Bidilter > const &);
t enpl at e<t ypenanme Bidilter>
bool operator==(sub_match< Bidilter > const & | hs,
sub_match< Bidilter > const & rhs);
t enpl at e<t ypenanme Bidilter>
bool operator!=(sub_match< Bidilter > const & | hs,
sub_match< Bidilter > const & rhs);
t enpl at e<t ypenanme Bidilter>
bool operator<(sub_match< Bidilter > const & |hs,
sub_match< Bidilter > const & rhs);
t enpl at e<t ypenanme Bidilter>
bool operator<=(sub_match< Bidilter > const & | hs,
sub_match< Bidilter > const & rhs);
t enpl at e<t ypenanme Bidilter>
bool operator>=(sub_match< Bidilter > const & | hs,
sub_match< Bidilter > const & rhs);
t enpl at e<t ypenanme Bidilter>
bool operator>(sub_match< Bidilter > const & |hs,
sub_match< Bidilter > const & rhs);
t enpl at e<t ypenanme Bidilter>
bool operator==(typenane iterator_value< Bidilter >::type const * |hs,
sub_match< Bidilter > const & rhs);
t enpl at e<t ypenanme Bidilter>
bool operator!=(typenane iterator_value< Bidilter >::type const * |hs,
sub_match< Bidilter > const & rhs);
t enpl at e<t ypenanme Bidilter>
bool operator<(typenane iterator_value< Bidilter >::type const * |hs,
sub_match< Bidilter > const & rhs);
t enpl at e<t ypenanme Bidilter>
bool operator>(typenane iterator_value< Bidilter >::type const * |hs,
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sub_match< Bidilter > const & rhs);
tenpl at e<typenane Bidilter>
bool operator>=(typenane iterator_value< Bidilter >::type const * |hs,
sub_match< Bidilter > const & rhs);
tenpl at e<typenane Bidilter>
bool operator<=(typenane iterator_value< Bidilter >::type const * |hs,
sub_match< Bidilter > const & rhs);
tenpl at e<typenane Bidilter>
bool operator==(sub_match< Bidilter > const & | hs,
typenane iterator_value< Bidilter > :type const * rhs);
tenpl at e<typenane Bidilter>
bool operator!=(sub_match< Bidilter > const & | hs,
typenane iterator_value< Bidilter > :type const * rhs);
tenpl at e<typenane Bidilter>
bool operator<(sub_match< Bidilter > const & |hs,
typenane iterator_value< Bidilter > :type const * rhs);
tenpl at e<typenane Bidilter>
bool operator>(sub_match< Bidilter > const & |hs,
typenane iterator_value< Bidilter > :type const * rhs);
tenpl at e<typenane Bidilter>
bool operator>=(sub_match< Bidilter > const & | hs,
typenane iterator_value< Bidilter > :type const * rhs);
tenpl at e<typenane Bidilter>
bool operator<=(sub_match< Bidilter > const & |hs,
typenane iterator_value< Bidilter > :type const * rhs);
tenpl at e<typenane Bidilter>
bool operator==(typenane iterator_value< Bidilter >::type const & |hs,
sub_match< Bidilter > const & rhs);
tenpl at e<typenane Bidilter>
bool operator!=(typenane iterator_value< Bidilter >::type const & |hs,
sub_match< Bidilter > const & rhs);
tenpl at e<typenane Bidilter>
bool operator<(typenane iterator_value< Bidilter >::type const & |hs,
sub_match< Bidilter > const & rhs);
tenpl at e<typenane Bidilter>
bool operator>(typenane iterator_value< Bidilter >::type const & |hs,
sub_match< Bidilter > const & rhs);
tenpl at e<typenane Bidilter>
bool operator>=(typenane iterator_value< Bidilter >::type const & |hs,
sub_match< Bidilter > const & rhs);
tenpl at e<typenane Bidilter>
bool operator<=(typenane iterator_value< Bidilter >::type const & |hs,
sub_match< Bidilter > const & rhs);
tenpl at e<typenane Bidilter>
bool operator==(sub_match< Bidilter > const & | hs,
typenane iterator_value< Bidilter > :type const & rhs);
tenpl at e<typenane Bidilter>
bool operator!=(sub_match< Bidilter > const & | hs,
typenane iterator_value< Bidilter > :type const & rhs);
tenpl at e<typenane Bidilter>
bool operator<(sub_match< Bidilter > const & |hs,
typenane iterator_value< Bidilter > :type const & rhs);
tenpl at e<typenane Bidilter>
bool operator>(sub_match< Bidilter > const & |hs,
typenane iterator_value< Bidilter > :type const & rhs);
tenpl at e<typenane Bidilter>
bool operator>=(sub_match< Bidilter > const & |hs,
typenane iterator_value< Bidilter > :type const & rhs);
tenpl at e<typenane Bidilter>
bool operator<=(sub_match< Bidilter > const & |hs,
typenane iterator_value< Bidilter > :type const & rhs);
tenpl at e<typenane Bidilter>
sub_match< Bidilter >::string_type
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operator+(sub_match< Bidilter > const & |hs,
sub_match< Bidilter > const & rhs);
tenpl at e<typenane Bidilter>
sub_match< Bidilter >::string_type
operator+(sub_match< Bidilter > const & |hs,
typenane iterator_value< Bidilter > :type const & rhs);
tenpl at e<typenane Bidilter>
sub_match< Bidilter >::string_type
operator+(typenane iterator_value< Bidilter >::type const & |hs,
sub_match< Bidilter > const & rhs);
tenpl at e<typenane Bidilter>
sub_match< Bidilter >::string_type
operator+(sub_match< Bidilter > const & |hs,
typenane iterator_value< Bidilter > :type const * rhs);
tenpl at e<typenane Bidilter>
sub_match< Bidilter >::string_type
operator+(typenane iterator_value< Bidilter >::type const * |hs,
sub_match< Bidilter > const & rhs);
tenpl at e<typenane Bidilter>
sub_match< Bidilter >::string_type
operator+(sub_match< Bidilter > const & |hs,
typenane sub_match< Bidilter >::string_type const & rhs);
tenpl at e<typenane Bidilter>
sub_match< Bidilter >::string_type
operator +(typenane sub_nmatch< Bidilter >::string_type const & |hs,
sub_match< Bidilter > const & rhs);

Struct template sub_match

boost::xpressive::sub_match — Classtemplate sub_nat ch denotes the sequence of characters matched by a particular marked sub-
expression.
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Synopsis

/'l 1In header: <boost/xpressive/sub_match. hpp>

tenpl at e<typenane Bidilter>
struct sub_match :
/'l types

typedef iterator_value< Bidilter >::type

public std::pair< Bidilter,

val ue_type;

Bidilter > {

typedef iterator_difference< Bidilter > :type difference_type;
string_type;

t ypedef unspecified
typedef Bidilter

/'l construct/copy/ destruct
sub_mat ch() ;

iterator;

sub_match(Bidilter, Bidilter, bool = false);

/1 public nmenber functions

string_type str() const;

operator string_type() const;

di fference_type length() const;

oper ator bool _type() const;

bool operator!() const;

int conpare(string_type const &) const;
i nt conpare(sub_match const &) const;

i nt conpare(val ue_type const *) const;

/1 public data nenbers
bool nmt ched;

Description

/1 true if this sub-match participated in the full match.

When the marked sub-expression denoted by an object of type sub_mat ch<> participated in a regular expression match then
member mat ched evaluatesto t r ue, and membersfirst and second denote the range of characters [ first, second) which
formed that match. Otherwise mat ched isf al se, and membersfi r st and second contained undefined values.

If an object of type sub_nmat ch<> represents sub-expression O - that is to say the whole match - then member mat ched is aways
t r ue, unless a partial match was obtained as aresult of the flag mat ch_parti al being passed to a regular expression algorithm,
in which case member mat ched isf al se, and membersfi r st and second represent the character range that formed the partial

match.

sub_mat ch public construct/copy/destruct

sub_mat ch();

2.

sub_match(Bidilter first, Bidilter second, bool

sub_mat ch public member functions

string_type str() const;

operator string_type() const;

mat ched_ = fal se);
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3. di fference_type length() const;
4. )
oper ator bool _type() const;
5. .
bool operator!() const;
6.

int conpare(string_type const & str) const;

Performs a lexicographic string comparison.

Parameters: str  thestring against which to compare
Returns: theresultsof (*this).str().conpare(str)

i nt conpare(sub_match const & sub) const;

This is an overloaded member function, provided for convenience. It differs from the above function only in what argument(s)
it accepts.

i nt conpare(value_type const * ptr) const;

This is an overloaded member function, provided for convenience. It differs from the above function only in what argument(s)
it accepts.

Function range_begin

boost::xpressive::range_begin — r ange_begi n() to make sub_mat ch<> avalid range
Synopsis

/'l 1In header: <boost/xpressive/sub_match. hpp>

tenpl ate<typenane Bidilter> Bidilter range_begi n(sub_match< Bidilter > & sub);
tenpl at e<typenane Bidilter>
Bi di I ter range_begi n(sub_match< Bidilter > const & sub);

Description

Parameters: sub thesub_mat ch<> object denoting the range
Requires: sub. first isnot singular

Returns: sub. first

Function range_end

boost::xpressive;:range_end — r ange_end() to makesub_mat ch<> avalid range
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Synopsis
/'l 1In header: <boost/xpressive/sub_match. hpp>

tenpl ate<typenane Bidilter> Bidilter range_end(sub_match< Bidilter > & sub);
tenpl at e<typenane Bidilter>
Bi di lter range_end(sub_match< Bidilter > const & sub);

Description

Parameters: sub thesub_mat ch<> object denoting the range
Requires: sub. second isnot singular

Returns: sub. second

Function template operator<<

boost::xpressive::operator<< — insertion operator for sending sub-matches to ostreams
Synopsis
/1 I'n header: <boost/xpressivel/sub_match. hpp>

tenpl at e<typenane Bidilter, typenane Char, typename Traits>
std:: basic_ostream< Char, Traits > &
operator<<(std::basic_ostrean< Char, Traits > & sout,
sub_match< Bidilter > const & sub);

Description
Parameters: sout  output stream.

sub sub_mat ch object to be written to the stream.
Returns: sout << sub.str()

Header <boost/xpressivel/traits/c_regex_traits.hpp>

Contains the definition of the c_regex_traits<> template, which isawrapper for the C local e functions that can be used to customize
the behavior of static and dynamic regexes.

Struct has_fold_case<c_regex_traits< char >>

boost::xpressive::has fold _case<c regex_traits< char >>
Synopsis
/'l 1In header: <boost/xpressive/traits/c_regex_traits. hpp>

struct has_fol d_case<c_regex_traits< char >> : public true_ {

I
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Header <boost/xpressive/traits/cpp_regex_traits.hpp>

Contains the definition of the cpp_regex_traits<> template, which is awrapper for std::locale that can be used to customize the be-
havior of static and dynamic regexes.

Struct has_fold_case<cpp_regex_traits< char >>
boost::xpressive::has fold _case<cpp_regex_traits< char >>
Synopsis

/1 I'n header: <boost/xpressivel/traits/cpp_regex_traits. hpp>

struct has_fol d_case<cpp_regex_traits< char >> : public true_ {

I

Header <boost/xpressive/traits/null_regex_traits.hpp>

Contains the definition of the null_regex_traits<> template, which is a stub regex traits implementation that can be used by static
and dynamic regexes for searching non-character data.

Header <boost/xpressive/xpressive.hpp>

Includes al of xpressive including support for both static and dynamic regular expressions.

Header <boost/xpressive/xpressive_dynamic.hpp>

Includes everything you need to write and use dynamic regular expressions.

Header <boost/xpressive/xpressive_fwd.hpp>

Forward declarations for all of xpressive's public data types.

BOOST_PROTO_FUSI ON_V2
BOOST_XPRESS| VE_HAS MS_STACK_GUARD
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nanespace boost {
namespace Xxpressive {
tenpl at e<typenane Char> struct c_regex_traits;
tenpl at e<t ypenane RegexTraits> struct conpiler_traits;
t enpl at e<typenane Char> struct cpp_regex_traits;
tenpl at e<typenane El em> struct null _regex_traits;

t ypedef void const * regex_id_type;
typedef basic_regex< std::string::const_iterator > sregex;
t ypedef basi c_regex< char const * > cregex;
typedef basic_regex< std::wstring::const_iterator > wsregex;
t ypedef basic_regex< wchar_t const * > wcregex;
typedef sub_nmatch< std::string::const_iterator > ssub_nmatch;
t ypedef sub_natch< char const * > csub_match;
typedef sub_match< std::wstring::const_iterator > wssub_match;
t ypedef sub_nmatch< wchar_t const * > wcsub_mat ch;
typedef regex_conpiler< std::string::const_iterator > sregex_conpiler;
t ypedef regex_conpiler< char const * > cregex_conpiler;
typedef regex_conpiler< std::wstring::const_iterator > wsregex_conpiler;
typedef regex_conpiler< wchar_t const * > wcregex_conpiler;
typedef regex_iterator< std::string::const_iterator > sregex_iterator;
typedef regex_iterator< char const * > cregex_iterator;
typedef regex_iterator< std::wstring::const_iterator > wsregex_iterator;
typedef regex_iterator< wchar_t const * > wcregex_iterator;
typedef regex _token_iterator< std::string::const_iterator > sregex_token_iterator;
typedef regex_token_iterator< char const * > cregex_token_iterator;
typedef regex_token_iterator< std::wstring::const_iterator > wsregex_token_iterator;
typedef regex_token_iterator< wchar_t const * > wcregex_token_iterator;
typedef match_results< std::string::const_iterator > smatch;
typedef match_results< char const * > cmatch;
typedef match_results< std::wstring::const_iterator > wsmatch;
typedef match_results< wchar_t const * > wcmatch;
typedef regex_id filter_predicate< std::string::const_iterator > sregex_id _filter_predicate;
typedef regex_id filter_predicate< char const * > cregex_id filter_predicate;
typedef regex_id filter_predicate< std::wstring::const_iterator > wsregex_id_filter_predicate;
typedef regex_id filter_predicate< wchar_t const * > wcregex_id filter_predicate;
nanespace op {
}
}
}

Struct template c_regex_traits

boost::xpressive::c_regex_traits — Encapsaulates the standard C locale functions for use by the basi c_r egex<> class template.
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Synopsis

/'l 1n header: <boost/xpressive/xpressive_fwd. hpp>

t enpl at e<t ypenane Char >
struct c_regex_traits {
/'l construct/copy/ destruct
c_regex_traits(local e_type const & = |locale_type());

/1 public nmenber functions

bool operator==(c_regex_traits< char_type > const &) const;
bool operator!=(c_regex_traits< char_type > const &) const;
string_type fold_case(char_type) const;

| ocal e_type inbue(local e_type);

tenpl at e<> char wi den(char);

tenpl at e<> wchar _t wi den(char);

t enpl at e<> unsi gned char hash(char);

t enpl at e<> unsi gned char hash(wchar _t);

tenpl ate<> int value(char, int);

tenpl ate<> int value(wchar_t, int);

/1 public static functions
static char_type w den(char);

static unsigned char hash(char_type);

static char_type transl ate(char_type);

static char_type transl ate_nocase(char_type);

static char_type tol ower(char_type);

static char_type toupper(char_type);

static bool in_range(char_type, char_type, char_type);
c

static bool in_range_nocase(char_type, char_type, char_type);
tenpl at e<typenane Fwdlter> static string_type transform Fwdlter, Fwdlter);
t enpl at e<t ypenane Fwdlter>

static string _type transformprimary(Fwlter, Fwdlter);
t enpl at e<t ypenane Fwdlter>

static string_type | ookup_coll atename(Fwdlter, Fwdlter);
t enpl at e<t ypenane Fwdlter>

static char_class_type | ookup_cl assnane(Fwdlter, Fwdlter, bool);
static bool isctype(char_type, char_class_type);
static int value(char_type, int);
static local e_type getloc();

Description

c_regex_traits public construct/copy/destruct
c_regex_traits(locale_type const & loc = locale_type());

Initidlizeac_regex_traits object to usethe global C locale.

c_regex_traits public member functions
bool operator==(c_regex_traits< char_type > const & const;

Checkstwo c_regex_traits objectsfor equality
Returns: true.

2. .
bool operator!=(c_regex_traits< char_type > const & const;
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Checkstwo c_regex_traits objectsfor inequality

Returns: false.
string_type fold_case(char_type ch) const;

Returnsast ri ng_t ype containing all the characters that compare equal disregrarding case to the one passed in. This function
canonly becalled if has_f ol d_case<c_regex_traits<Char> >::val ueistrue.

Parameters: ch  The source character.
Returns: string_type containing al chars which are equal to ch when disregarding case
4. . _
| ocal e_type inbue(locale_type |oc);
No-op
5.

tenpl at e<> char wi den(char ch);

6. tenpl at e<> wchar _t wi den(char ch);

7. . )
t enpl at e<> unsi gned char hash(char ch);

8.

t enpl at e<> unsi gned char hash(wchar_t ch);

tenpl ate<> int value(char ch, int radix);

tenpl ate<> int value(whar_t ch, int radix);

c_regex_traits public static functions
static char_type w den(char ch);

Convert achar to a Char

Parameters: ch The source character.
Returns: chif Char is char, std::btowc(ch) if Char iswchar_t.

static unsigned char hash(char_type ch);

Returns a hash value for a Char in the range [0, UCHAR_MAX]

Parameters: ch The source character.
Returns: avalue between 0 and UCHAR_MAX, inclusive.

3. static char_type translate(char_type ch);
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No-op
Parameters: ch The source character.
Returns: ch

static char_type transl ate_nocase(char_type ch);

Converts a character to lower-case using the current global C locale.

Parameters: ch  The source character.
Returns: std::tolower(ch) if Char is char, std::towlower(ch) if Char iswchar _t.

static char_type tol ower(char_type ch);

Converts a character to lower-case using the current global C locale.

Parameters: ch  The source character.
Returns: std::tolower(ch) if Char is char, std::towlower(ch) if Char iswchar_t.

static char_type toupper(char_type ch);

Converts a character to upper-case using the current global C locale.

Parameters: ch The source character.
Returns: std::toupper(ch) if Char is char, std::towupper(ch) if Char iswchar_t.

static bool in_range(char_type first, char_type last, char_type ch);

Checksto see if acharacter is within a character range.

Parameters: ch The source character.
first  Thebottom of the range, inclusive.
| ast The top of the range, inclusive.
Returns: first <= ch && ch <=last.

static bool in_range_nocase(char_type first, char_type last, char_type ch);

Checksto see if a character is within a character range, irregardless of case.

E Note
The default implementation doesn't do proper Unicode case folding, but this is the best we can do with the
standard C locale functions.

Parameters: ch The source character.
first  Thebottom of therange, inclusive.
| ast The top of the range, inclusive.
Returns: in_range(first, last, ch) || in_range(first, last, tolower(ch)) || in_range(first, last, toupper(ch))

t enpl at e<t ypenane Fwdlter>
static string _type transform Fwdlter begin, Fwdlter end);

Returns a sort key for the character sequence designated by the iterator range [F1, F2) such that if the character sequence [G1,
G2) sorts before the character sequence [H1, H2) then v.transform(G1, G2) < v.transform(H1, H2).
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S Note
Not currently used
10

t enpl at e<t ypenane Fwdlter>
static string _type transformprimary(Fwdlter begin, Fwdliter end);

Returns a sort key for the character sequence designated by the iterator range [F1, F2) such that if the character sequence [G1,
G2) sorts before the character sequence [H1, H2) when character case is not considered then v.transform_primary(G1, G2) <
v.transform_primary(H1, H2).

@ Note
Not currently used

t enpl at e<t ypenane Fwdlter>
static string_type | ookup_coll atenane(Fwdlter begin, Fwdlter end);

Returns a sequence of characters that represents the collating element consisting of the character sequence designated by the
iterator range [F1, F2). Returns an empty string if the character sequenceis not avalid collating element.

S Note
Not currently used

t enpl at e<t ypenane Fwdlter>
static char_class_type
| ookup_cl assnane( Fwdl ter begin, Fwdlter end, bool icase);

For the character class name represented by the specified character sequence, return the corresponding bitmask representation.

Parameters: begi n A forward iterator to the start of the character sequence representing the name of the character class.
end The end of the character sequence.
i case  Specifieswhether the returned bitmask should represent the case-insensitive version of the character
class.
Returns: A bitmask representing the character class.

static bool isctype(char_type ch, char_class_type mask);

Tests a character against a character class bitmask.

Parameters: ch The character to test.
mask  The character class bitmask against which to test.
Requires: mask is a bitmask returned by lookup_classname, or is several such masks bit-or'ed together.
Returns: trueif the character isa member of any of the specified character classes, false otherwise.
14

static int value(char_type ch, int radix);

Convert adigit character into the integer it represents.
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Parameters: ch The digit character.
radi x  Theradix to usefor the conversion.
Requires: radix is one of 8, 10, or 16.
Returns: -1if chisnot adigit character, the integer value of the character otherwise. If char_typeis char, std::strtol is

used for the conversion. If char_typeiswechar t, std::wcstol is used.

= static |l ocal e_type getloc()

No-op

Struct template compiler_traits

boost::xpressive::compiler_traits
Synopsis

/1 I'n header: <boost/xpressive/ xpressive_fwd. hpp>
t enpl at e<t ypename RegexTraits>

struct conpiler_traits {

}

Struct template cpp_regex_traits

boost::xpressive::cpp_regex_traits— Encapsaulatesast d: : | ocal e for use by thebasi c_r egex<> classtemplate.
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Synopsis

/'l 1n header: <boost/xpressive/xpressive_fwd. hpp>

t enpl at e<t ypenane Char >
struct cpp_regex_traits {
/'l construct/copy/ destruct
cpp_regex_traits(local e_type const & = |l ocale_type());

/1 public nmenber functions
bool operator==(cpp_regex_traits< char_type > const &) const;
bool operator!=(cpp_regex_traits< char_type > const &) const;
char _type w den(char) const;
char _type transl ate_nocase(char_type) const;
char_type tol ower(char_type) const;
char _type toupper(char_type) const;
string_type fold_case(char_type) const;
bool in_range_nocase(char_type, char_type, char_type) const;
t enpl at e<t ypenane Fwdlter>
string_type transformprinmary(Fwdliter, Fwdlter) const;
t enpl at e<t ypenane Fwdlter>
string_type | ookup_collatenanme(Fwdlter, Fwdlter) const;
t enpl at e<t ypenane Fwdlter>
char_cl ass_type | ookup_cl assnane(Fwdlter, Fwdlter, bool) const;
bool isctype(char_type, char_class_type) const;
int value(char_type, int) const;
| ocal e_type inbue(local e_type);
| ocal e_type getloc() const;
t enpl at e<> unsi gned char hash(unsi gned char);
t enpl at e<> unsi gned char hash(char);
t enpl at e<> unsi gned char hash(signed char);
t enpl at e<> unsi gned char hash(wchar _t);

/1 public static functions
static unsigned char hash(char_type);

static char_type transl ate(char_type);
static bool in_range(char_type, char_type, char_type);

Description

cpp_regex_traits public construct/copy/destruct
cpp_regex_traits(locale_type const & loc = |l ocale_type());

Initidlizeacpp_regex_trai t s object to use the specified std::locale, or the global std::locale if noneis specified.

cpp_regex_traits public member functions
bool operator==(cpp_regex_traits< char_type > const & that) const;

Checkstwo cpp_regex_traits objectsfor equality
Returns: this->getloc() == that.getloc().

2 bool operator!=(cpp_regex_traits< char_type > const & that) const;

Checkstwo cpp_regex_traits objectsfor inequality
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Returns: this->getloc() != that.getloc().
char _type wi den(char ch) const;

Convert achar to aChar

Parameters: ch  The source character.
Returns: std::use_facet<std::ctype<char_type> >(this->getloc()).widen(ch).

char _type transl ate_nocase(char_type ch) const;

Converts a character to lower-case using the internally-stored std::locale.

Parameters: ch The source character.
Returns: std::tolower(ch, this->getloc()).

char _type tol ower(char_type ch) const;

Converts a character to lower-case using the internally-stored std::locale.

Parameters: ch The source character.
Returns: std::tolower(ch, this->getloc()).

char _type toupper(char_type ch) const;

Converts a character to upper-case using the internally-stored std::locale.

Parameters: ch The source character.
Returns: std::toupper(ch, this->getloc()).

string_type fol d_case(char_type ch) const;

Returnsast ri ng_t ype containing all the characters that compare equal disregrarding case to the one passed in. This function
canonly becalled if has_f ol d_case<cpp_regex_traits<Char> >::val ueistrue.

Parameters: ch  The source character.
Returns: string_t ype containing al chars which are equal to ch when disregarding case

bool in_range_nocase(char_type first, char_type last, char_type ch) const;

Checksto see if acharacter is within a character range, irregardless of case.

S Note
The default implementation doesn't do proper Unicode case folding, but this is the best we can do with the
standard ctype facet.

Parameters: ch The source character.
first  Thebottom of the range, inclusive.
| ast The top of the range, inclusive.

Returns: in_range(first, last, ch) || in_range(first, last, tolower(ch, this->getloc())) || in_range(first, last, toupper(ch, this-
>getloc()))
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t enpl at e<t ypenane Fwdlter>
string_type transformprimary(Fwndlter, Fwdlter) const;

Returns a sort key for the character sequence designated by the iterator range [F1, F2) such that if the character sequence [G1,
G2) sorts before the character sequence [H1, H2) when character case is not considered then v.transform_primary(G1, G2) <
v.transform_primary(H1, H2).

@ Note
Not currently used

t enpl at e<t ypename Fwdlter>
string_type | ookup_coll atename(Fwdlter, Fwdlter) const;

Returns a sequence of characters that represents the collating element consisting of the character sequence designated by the
iterator range [F1, F2). Returns an empty string if the character sequenceis not avalid collating element.

S Note
Not currently used
n

t enpl at e<t ypenane Fwdlter>
char_cl ass_type
| ookup_cl assnane( Fwdl ter begin, Fwdlter end, bool icase) const;

For the character class name represented by the specified character sequence, return the corresponding bitmask representation.

Parameters: begi n A forward iterator to the start of the character sequence representing the name of the character class.
end The end of the character sequence.
i case  Specifieswhether the returned bitmask should represent the case-insensitive version of the character
class.
Returns: A bitmask representing the character class.
2

bool isctype(char_type ch, char_class_type nask) const;

Tests a character against a character class bitmask.

Parameters: ch The character to test.

mask  The character class bitmask against which to test.
Requires: mask is a bitmask returned by lookup_classname, or is several such masks bit-or'ed together.
Returns: trueif the character isa member of any of the specified character classes, false otherwise.

int value(char_type ch, int radix) const;

Convert adigit character into the integer it represents.

Parameters: ch The digit character.
radi x  Theradix to usefor the conversion.
Requires: radix is one of 8, 10, or 16.

160

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.Xpressive

Returns: -1if chisnot adigit character, the integer value of the character otherwise. The conversion is performed by
imbueing a std::stringstream with this->getloc(); setting the radix to one of oct, hex or dec; inserting ch into
the stream; and extracting an int.

= | ocal e_type inbue(locale_type |oc);
Imbues *this with loc
Parameters: loc A std:locale.
Returns: the previous std::locale used by *this.

| ocal e_type getloc() const;
Returns the current std::locale used by *this.

t enpl at e<> unsi gned char hash(unsi gned char ch);

o t enpl at e<> unsi gned char hash(char ch);

tenpl at e<> unsi gned char hash(si gned char ch);

B t enpl at e<> unsi gned char hash(wchar_t ch);

cpp_regex_traits public static functions
static unsigned char hash(char_type ch);

Returns a hash value for a Char in the range [0, UCHAR_MAX]

Parameters: ch The source character.

Returns: avalue between 0 and UCHAR_MAX, inclusive.
2. . )

static char_type transl ate(char_type ch);

No-op

Parameters: ch  The source character.

Returns: ch
3.

static bool in_range(char_type first, char_type last, char_type ch);

Checksto see if a character is within a character range.

Parameters: ch The source character.
first  Thebottom of therange, inclusive.
| ast The top of the range, inclusive.
Returns: first <= ch && ch<=last.
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Struct template null_regex_traits

boost::xpressive::null_regex_traits — stub regex_traits for non-char data
Synopsis

/1 I n header: <boost/xpressivel/ xpressive_fwd. hpp>

t enpl at e<t ypenane El em>
struct null _regex_traits {
/1 construct/copy/ destruct
nul |l _regex_traits(locale_type = locale_type());

/1 public nmenber functions

bool operator==(null _regex_traits< char_type > const & const;
bool operator!=(null_regex_traits< char_type > const & const;
char _type widen(char) const;

/1 public static functions
static unsigned char hash(char_type);
static char_type transl ate(char_type);
static char_type transl ate_nocase(char_type);
static bool in_range(char_type, char_type, char_type);
static bool in_range_nocase(char_type, char_type, char_type);
tenpl at e<typenane Fwdlter> static string_type transform Fwdlter, Fwdlter);
t enpl at e<t ypenane Fwdlter>
static string _type transformprimary(Fwlter, Fwdlter);
t enpl at e<t ypenane Fwdlter>
static string_type | ookup_coll atename(Fwdlter, Fwdlter);
t enpl at e<t ypenane Fwdlter>
static char_class_type | ookup_cl assnane(Fwdlter, Fwdlter, bool);
static bool isctype(char_type, char_class_type);
static int value(char_type, int);
static |l ocal e_type inbue(locale_type);
static local e_type getloc();

Description

nul | _regex_traits public construct/copy/destruct
nul | _regex_traits(locale_type = locale_type());

Initializeanul | _regex_trai t s object.

nul | _regex_traits public member functions
bool operator==(null _regex_traits< char_type > const & that) const;

Checkstwonul | _regex_trai t s objectsfor equality
Returns: true.

2. bool operator!=(null_regex_traits< char_type > const & that) const;

Checkstwonul | _regex_trai t s objects for inequality

Returns: false.
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char _type wi den(char ch) const;

Convert achar to aElem

Parameters: ch The source character.
Returns: Elem(ch).

nul | _regex_traits public static functions
static unsigned char hash(char_type ch);

Returns a hash value for a Elem in the range [0, UCHAR_MAX]

Parameters: ch  The source character.
Returns: avaue between 0 and UCHAR_MAX, inclusive.
2. . .
static char_type translate(char_type ch);
No-op
Parameters: ch The source character.
Returns: ch
3. . _
static char_type transl ate_nocase(char_type ch);
No-op
Parameters: ch The source character.
Returns: ch
4,

static bool in_range(char_type first, char_type last, char_type ch);

Checksto seeif acharacter is within a character range.

Parameters: ch The source character.
first  Thebottom of therange, inclusive.
| ast The top of the range, inclusive.
Returns: first <= ch && ch <=last.

static bool in_range_nocase(char_type first, char_type last, char_type ch);

Checksto see if acharacter is within a character range.

S Note
Sincethenul | _regex_traits doesnot do case-folding, this function is equivalent to in_range().

Parameters: ch The source character.
first  Thebottom of therange, inclusive.
| ast The top of the range, inclusive.
Returns: first <= ch && ch<=last.
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t enpl at e<t ypenane Fwdlter>
static string_type transform Fwdlter begin, Fwdlter end);

Returns a sort key for the character sequence designated by the iterator range [F1, F2) such that if the character sequence [G1,
G2) sorts before the character sequence [H1, H2) then v.transform(G1, G2) < v.transform(H1, H2).

@ Note
Not currently used

t enpl at e<t ypename Fwdlter>
static string_type transformprimry(Fwdlter begin, Fwdlter end);

Returns a sort key for the character sequence designated by the iterator range [F1, F2) such that if the character sequence [G1,
G2) sorts before the character sequence [H1, H2) when character case is hot considered then v.transform_primary(G1, G2) <
v.transform_primary(H1, H2).

S Note
Not currently used

t enpl at e<t ypenane Fwdlter>
static string_type | ookup_coll atename(Fwdlter begin, Fwdlter end);

Returns a sequence of characters that represents the collating element consisting of the character sequence designated by the
iterator range [F1, F2). Returns an empty string if the character sequenceis not avalid collating element.

E I Note
Not currently used

t enpl at e<t ypenane Fwdlter>
static char_class_type
| ookup_cl assnane( Fwdl ter begin, Fwdlter end, bool icase);

9.

Thenul | _regex_traits does not have character classifications, so lookup_classname() is unused.
Parameters: begin  not used
end not used

icase hotused
Returns: static_cast<char_class type>(0)

static bool isctype(char_type ch, char_cl ass_type mask);

Thenul | _regex_trai t s doesnot have character classifications, so isctype() is unused.

Parameters: ch not used
mask not used
Returns: false
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static int value(char_type ch, int radix);

Thenul | _regex_traits recognizes no elements as digits, so value() is unused.

Parameters: ch not used
radi x  not used
Returns: -1

static local e_type inbue(locale_type |oc);

Not used
Parameters: | oc not used
Returns: loc

static |l ocal e_type getloc();

Returnslocae_type().

Returns: locale _type()
Macro BOOST_PROTO_FUSION_V2
BOOST_PROTO_FUSION_V2
Synopsis

/1 I'n header: <boost/xpressivel/ xpressive_fwd. hpp>

BOOST_PROTO_FUSI ON_V/2

Macro BOOST XPRESSIVE_HAS_MS_STACK_GUARD

BOOST _XPRESSIVE_HAS MS STACK_GUARD
Synopsis

/1 I'n header: <boost/xpressive/ xpressive_fwd. hpp>

BOOST_XPRESS| VE_HAS_MS_STACK_GUARD

Header <boost/xpressive/xpressive_static.hpp>

Includes everything you need to write static regular expressions and use them.

Header <boost/xpressive/xpressive_typeof.hpp>

Type registrations so that xpressive can be used with the Boost. Typeof library.
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Appendices
Appendix 1: History
Version 2.1.0 6/12/2008

New Features:

» ski p() primitive for static regexes, which allows you to specify parts of the input string to ignore during regex matching.
» Range-based r egex_r epl ace() algorithm interface.

» regex_repl ace() acceptsformatter objects and formatter lambda expressions in addition to format strings.

Bugs Fixed:

» Semantic actionsin look-aheads, |ook-behinds and independent sub-expressions execute eagerly instead of causing a crash.

Version 2.0.1 10/23/2007

Bugs Fixed:

* sub_mat ch<> constructor copies singular iterator causing debug assert.

Version 2.0.0, 10/12/2007

New Features:

* Semantic actions

» Custom assertions

» Named captures

* Dynamic regex grammars

* Recursive dynamic regexes with ( ?R) construct

 Support for searching non-character data

* Better errorsfor invalid static regexes

» Range-based regex algorithm interface

e match_flag_ type::format_perl,match _flag_type::format_sed,andmatch_flag _type::format_all
e operator+(std::string, sub_match<>) andvariants
» Version 2 regex traitsget t ol ower () andt oupper ()

Bugs Fixed:

» Complementing single-character setslike~(set =" a' ) works.

Version 1.0.2, April 27, 2007

Bugs Fixed:
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» Back-references greater than nine work as advertized.

Thisisthe version that shipped as part of Boost 1.34.

Version 1.0.1, October 2, 2006

Bugs Fixed:

e match_resul ts::position() worksfor nested results.

Version 1.0.0, March 16, 2006

Version 1.0!

Version 0.9.6, August 19, 2005

The version reviewed for acceptance into Boost. The review began September 8, 2005. Xpressive was accepted into Boost on
September 28, 2005.

Version 0.9.3, June 30, 2005

New Features:
e TR1-styleregex_traitsinterface
 Speed enhancements

* syntax_option_type::ignore_white_space

Version 0.9.0, September 2, 2004

New Features:

* |t sort of works.

Version 0.0.1, November 16, 2003

Announcement of xpressive: http:/lists.boost.org/Archives/boost/2003/11/56312.php

Appendix 2: Not Yet Implemented

The following features are planned for xpressive 2.X:

* syntax_option_type::collate

» Collation sequencessuch as| . a. ]

» Equivalence classeslike [ =a=]

 Control of nested results generation with synt ax_opt i on_t ype: : nosubs, and anosubs() modifier for static xpressive.
Here are some wish-list features. You or your company should consider hiring me to implement them!

* Optimized DFA back-end for simple, fast regexing.

« Different regex compiler front ends for basic, extended, awk, grep and egrep regex syntax.
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Fine-grained control over the dynamic regex syntax
Optional integration with ICU for full Unicode support.

Improved localization support, possibly as a custom facet for st d: : | ocal e.

Appendix 3: Differences from Boost.Regex

Since many of xpressive's users are likely to be familiar with the Boost.Regex library, | would be remissif | failed to point out some
important differences between xpressive and Boost.Regex. In particular:

Xpr essi ve: : basi c_r egex<> isatemplate on the iterator type, not the character type.

Xpressi ve: : basi c_r egex<> cannot be constructed directly from a string; rather, you must use basi c¢_r egex: : conpi | e()
or r egex_conpi | er <> to build aregex object from a string.

Xpressi ve: : basi c_r egex<> does nhot have an i mbue() member function; rather, the i mbue() member function is in the
Xpressive: : regex_conpi | er <> factory.

boost : : basi c_regex<> hasasubset of st d: : basi ¢_st ri ng<>'s members. xpr essi ve: : basi c_r egex<> does not. The
members lacking are: assign(), operator[](), max_si ze(), begin(), end(), size(), conpare(), and oper at -
or=(std:: basic_string<>).

Other member functions that exist in boost: : basi c_regex<> but do not exist in xpressi ve: : basi c_regex<> are:
set _expression(),get_allocator(),inbue(),getloc(),getflags(),andstr().

Xpressi ve: : basi c_r egex<> does not have a RegexTraits template parameter. Customization of regex syntax and localization
behavior will be controlled by r egex_conpi | er <> and a custom regex facet for st d: : | ocal e.

Xpressi ve: : basi c_regex<>and xpr essi ve: : mat ch_r esul t s<> do not have an Allocator template parameter. Thisis by
design.

mat ch_not _dot _nul | and mat ch_not _dot _new i ne have moved from the mat ch_f | ag_t ype enum to the synt ax_op-
ti on_t ype enum, and they have changed namesto not _dot _nul | and not _dot _new i ne.

Thefollowingsynt ax_opt i on_t ype enumeration valuesare not supported: escape_i n_l i sts,char _cl asses,interval s,
limted_ops,newine_alt,bk_plus_gmbk_braces,bk_parens,bk_refs,bk_vbar,use_except,failbit,literal,
perl ex, basi c, ext ended, emacs, awk, gr ep ,egr ep, sed, JavaScri pt,JScri pt.

The following mat ch_f | ag_t ype enumeration values are not supported: nat ch_not _bob, mat ch_not _eob, mat ch_perl ,
mat ch_posi x, and mat ch_extr a.

Also, in the current implementation, the regex algorithms in xpressive will not detect pathological behavior and abort by throwing
an exception. It is up to you to write efficient patterns that do not behave pathologically.

Appendix 4: Performance Comparison

The performance of xpressive is competitive with Boost.Regex. | have run performance benchmarks comparing static xpressive,
dynamic xpressive and Boost.Regex on two platforms: gcc (Cygwin) and Visual C++. The tests include short matches and long
searches. For both platforms, xpressive comes off well on short matches and roughly on par with Boost.Regex on long searches.

<disclaimer> As with all benchmarks, the true test is how xpressive performs with your patterns, your input, and your platform, so
if performance mattersin your application, it's best to run your own tests. </disclaimer>

xpressive vs. Boost.Regex with GCC (Cygwin)

Below are the results of a performance comparison between:

static xpressive
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 dynamic xpressive

* Boost.Regex

Test Specifications

Hardware: hyper-threaded 3GHz Xeon with 1Gb RAM

Operating System: Windows XP Pro + Cygwin

Compiler: GNU C++ version 3.4.4 (Cygwin special)

C++ Standard Library: GNU libstdc++ version 3.4.4

Boost.Regex Version: 1.33+, BOOST_REGEX_USE_CPP_LOCALE, BOOST REGEX_RECURSIVE
Xpressive Version: 0.9.6a

Comparison 1: Short Matches

The following tests evaluate the time taken to match the expression to the input string. For each result, the top number has been
normalized relative to the fastest time, so 1.0 isasgood asit gets. The bottom number (in parentheses) is the actual timein seconds.
The best time has been marked in green.
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static xpressive
1

(8.79e-079)

1.06

(1.07e-069)

1

(1.4e-065)

1

(1.28e-069)

1

(1.22e-069)

1.04

(8.64e-075)

111

(9.09e-079)

112

(9.38e-079)

dynamic xpressive
1.08

(9.54e-079)

1

(1.01e-069)

113

(1.58e-069)

1.16

(1.49e-069)

12

(1.46e-069)

1

(8.34e-075)

1

(8.19e-079)

1

(8.34e-075)

Boost

251
(2.2e-069)
4.01
(4.06e-069)

2.89

(4.05e-069)

3.07

(3.94e-063)

3.22

(3.93e-069)

2.5

(2.09e-069)

247

(2.03e-069)

25

(2.08e-069)

Text

100- thisisaline of ftp
response which con-
tains a message string

1234-5678-1234-456

john_maddock @com-
puserve.com

fool2@foo.edu

bob.smith@foo.tv

EH10 2QQ

Gl 1AA

SW1177

Expression

ML0-9]+) (V-
1$)(.*)$

([[:digit:]]{4}[-
I)Y{3y[[:di-
git:]1{3,4}

N([a-zA-20-9_\-
Vol+)@(V[[O-
9]1{1,3}\.[0-
9]1{1,3}\.[0-
{1, 3\ .) [ (([a-
zA-2Z0- 9\ -
1+\.)+))([a-zA-
Z]{2,4}y|[60-
9{L,3H)(\1N$

A([a-zA-Z0-9_\ -
Vol+H)a@a (V[[O-
9]{1,3}\.[0-
91{1,3}\.[0-
9]{1,3}\.) | (([a-
ZA-20-9\ -
[+\V.)H)) ([a-zA-
z]{2,4}|[60-
9l{L 3 (\]1?$

N([a-zA-2Z0-9_\ -
Vol+)@(V[[O-
91 {1,3}\.[0-
91 {1,3}\.[0-
9l{1,3}\.) [ (([a-
zA-2Z20- 9\ -
1+\V.)+)) ([ a- zA-
Z1{2,4}y|[60-
9{L,3H)(\1N$

Ala-zA-Z] {1, 2}[O-
9] [ 0- 9A- Za-z] { 0, 1}
{0, 1}[0- 9] [ A- Za-
z1{2}$

Ala-zA-Z] {1, 2}[ O-
9] [ 0- 9A- Za- 2] { 0, 1}
{0,1}[0-9] [ A- Za-
z]{2}%

Ala-zA-Z]{1, 2}[O-
9] [ 0- 9A- Za- 2] { 0, 1}
{0, 1}[0- 9] [ A- Za-
z1{2}$
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static xpressive dynamic xpressive Boost Text Expression

1 1.06 2.49 4/1/2001 AL di -
git:]1141, 2}/[[:di-

(7.9e-07s) (8.34e-079) (1.96e-069) git:11{1, 2}/[[:di-
git:]11{4}$%

1 1.04 2.4 12/12/2001 AT di -
git:]11{1, 2}/[[:di-

(8.19e-07s) (8.49e-075) (1.97e-069) git:11{1,2}/[[:di-
git:11{4}$

1.09 1 2.4 123 Al-+12?[[:di-
git:11*\.?[[:di-

(8.95e-079) (8.19e-079) (1.96e-069) git:11*$

111 1 2.57 +3.14159 Al-+12[[:di-
git:]]1*\.?[[:di-

(8.79e-079) (7.9e-07s) (2.03e-069) git:11*$

1.09 1 247 -3.14159 Al-+12[[:di-
git:]1]*\.?[[:di-

(8.94e-079) (8.19e-07s) (2.03e-069) git:11*$

Comparison 2: Long Searches

The next test measures the time to find all matches in a long English text. The text is the complete works of Mark Twain, from
Project Gutenberg. The text is 19Mb long. As above, the top number is the normalized time and the bottom number is the actual
time. The best timeisin green.

static xpressive dynamic xpressive Boost Expression

1 1 1.78 Twai n

(0.0263s) (0.0263s) (0.0469s)

1 1 1.79 Huck[[:al pha:]]+

(0.02349) (0.0234s) (0.0429)

184 221 1 [[:al pha:]]+ing

(1.269) (1.519) (0.6879)

1.09 2 1 A[N 1*?2Twai n

(0.1929) (0.3519) (0.1769)

141 121 1 Tom| Sawyer | Huckl e-
berry| Fi nn

(0.08s) (0.0684s) (0.05669)

1.56 112 1 (Tom Sawyer | Huckl e-
by Fm).{QTriva|riva. {03 (Totew

(0.195s) (0.1419) (0.125s) yer | Huckl eber ry| Fi nn)
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xpressive vs. Boost.Regex with Visual C++
Below are the results of a performance comparison between:

* static xpressive

 dynamic xpressive

* Boost.Regex

Test Specifications

Hardware: hyper-threaded 3GHz Xeon with 1Gb RAM

Operating System: Windows XP Pro

Compiler: Visual C++ .NET 2003 (7.1)

C++ Standard Library: Dinkumware, version 313

Boost.Regex Version: 1.33+, BOOST_REGEX_USE_CPP_LOCALE, BOOST REGEX_RECURSIVE
Xpressive Version: 0.9.6a

Comparison 1: Short Matches

The following tests evaluate the time taken to match the expression to the input string. For each result, the top number has been
normalized relative to the fastest time, so 1.0 isasgood asit gets. The bottom number (in parentheses) is the actual timein seconds.
The best time has been marked in green.
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static xpressive

1

(3.2e-0079)

1

(6.4e-007s)

1

(9.82e-0075)

1

(8.94e-0075)

1

(9.09e-007s)

1

(3.066-007)

1

(3.13e-0075)

1

(3.2e-0079)

dynamic xpressive

137

(4.4e-0079)

112

(7.15e-007s)

13

(1.28e-0063)

13

(1.16e-0069)

1.28

(1.16e-006s)

1.07

(3.286-0075)

1.09

(3.42e-0075)

1.09

(3.5e-007s)

Boost

2.38
(7.6e-0079)
1.72
(1.1e-0069)

161

(1.58e-0065s)

17

(1.52e-0069)

167

(1.52e-006s)

195

(5.96e-007s)

1.86

(5.81e-0079)

1.86

(5.96e-007s)

Text

100- thisisaline of ftp
response which con-
tains a message string

1234-5678-1234-456

john_maddock @com-
puserve.com

fool2@foo.edu

bob.smith@foo.tv

EH10 2QQ

Gl 1AA

SW1177

Expression

ML0-9]+) (V-
1$)(.*)$

([[:digit:]]{4}[-
I)Y{3y[[:di-
git:]1{3,4}

N([a-zA-20-9_\-
Vol+)@(V[[O-
9]1{1,3}\.[0-
9]1{1,3}\.[0-
{1, 3\ .) [ (([a-
zA-2Z0- 9\ -
1+\.)+))([a-zA-
Z]{2,4}y|[60-
9{L,3H)(\1N$

A([a-zA-Z0-9_\ -
Vol+H)a@a (V[[O-
9]{1,3}\.[0-
91{1,3}\.[0-
9]{1,3}\.) | (([a-
ZA-20-9\ -
[+\V.)H)) ([a-zA-
z]{2,4}|[60-
9l{L 3 (\]1?$

N([a-zA-2Z0-9_\ -
Vol+)@(V[[O-
91 {1,3}\.[0-
91 {1,3}\.[0-
9l{1,3}\.) [ (([a-
zA-2Z20- 9\ -
1+\V.)+)) ([ a- zA-
Z1{2,4}y|[60-
9{L,3H)(\1N$

Ala-zA-Z] {1, 2}[O-
9] [ 0- 9A- Za-z] { 0, 1}
{0, 1}[0- 9] [ A- Za-
z1{2}$

Ala-zA-Z] {1, 2}[ O-
9] [ 0- 9A- Za- 2] { 0, 1}
{0,1}[0-9] [ A- Za-
z]{2}%

Ala-zA-Z]{1, 2}[O-
9] [ 0- 9A- Za- 2] { 0, 1}
{0, 1}[0- 9] [ A- Za-
z1{2}$
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static xpressive
1

(2.68e-0079)

1

(2.76e-007s)

1

(2.98e-0075)

1

(3.2e-0079)

1

(3.28e-0079)

dynamic xpressive
1.22

(3.28e-0079)

1.16

(3.2e-007s)

1.03

(3.06e-0075)

112

(3.58e-0075)

111

(3.65e-007s)

Boost
2

(5.36e-007s)

1.94

(5.36e-007s)

1.85

(5.51e-0079)

181

(5.81e-0079)

177

(5.81e-007s)

Comparison 2: Long Searches

Text

4/1/2001

12/12/2001

123

+3.14159

-3.14159

Expression

AL s d i -
git:11{1, 2}/ [:di-
git:11{1, 2}/[[:di-
git:]11{4}$

AL s d i -
git:11{1, 2}/ [:di-
git:11{1, 2}/[[:di-
git:]]1{4}$

A-+]1 [ di -
git:11*\.2[[:di-
git:11*$

A-+]1 [ di -
git:]11*\.2[[:di-
git:]1]1*%$

AL-+12[[:di-
git:]1*\.?2[[:di-
git:]11*%

The next test measures the time to find all matches in a long English text. The text is the complete works of Mark Twain, from
Project Gutenberg. The text is 19Mb long. As above, the top number is the normalized time and the bottom number is the actual
time. The best timeisin green.

static xpressive dynamic xpressive Boost Expression

1 1 2.98 Twai n

(0.019s) (0.019s) (0.05669)

1 1 3.17 Huck[[:al pha:]]+

(0.0176s) (0.01769) (0.05569)

3.62 3.97 1 [[:al pha:]]+ing

(1.789) (1.959) (0.4929)

2.32 3.06 1 ALA 1*?2Twai n

(0.344s) (0.4539) (0.148s)

1 1.05 115 Tom| Sawyer | Huckl e-
berry| Fi nn

(0.05769) (0.06069) (0.0664s)

124 144 1 (Tom Sawyer | Huckl e-
by Fm).{QTriva|riva. {03 (Totew

(0.164s) (0.1919) (0.1339) yer | Huckl eber ry| Fi nn)
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Appendix 5: Implementation Notes

Cycle collection with tracking_ptr<>

In xpressive, regex objects can refer to each other and themselves by value or by reference. In addition, they ref-count their referenced
regexes to keep them alive. This creates the possibility for cyclic reference counts, and raises the possibility of memory leaks.
xpressive avoids leaks by using atype called t r acki ng_pt r <>. Thisdoc describes at ahigh level how t r acki ng_pt r <> works.

Constraints

Our solution must meet the following design constraints:

» No dangling references: All objects referred to directly or indirectly must be kept alive as long as the references are needed.
» Noleaks: al objects must be freed eventually.

» No user intervention: The solution must not require users to explicitly invoke some cycle collection routine.

» Clean-up is no-throw: The collection phase will likely be called from a destructor, so it must never throw an exception under any
circumstance.

Handle-Body Idiom

Touset racki ng_pt r <>, you must separate your type into a handle and a body. In the case of xpressive, the handle type is called
basi c¢_r egex<> andthebody iscalled r egex_i npl <>. The handle will storeat r acki ng_pt r <> to the body.

The body type must inherit from enabl e_r ef er ence_t r acki ng<>. This gives the body the bookkeeping data structures that
t racki ng_pt r <> will use. In particular, it gives the body:

1. std::set<shared_ptr<body> > refs_: collection of bodies to which this body refers, and

2. std:: set <weak_ptr<body> > deps_ : collection of bodieswhich refer to this body.

References and Dependencies

We refer to (1) above as the "references’ and (2) as the "dependencies’. It is crucia to the understanding of t r acki ng_pt r <> to
recognize that the set of referencesincludes both those objectsthat are referred to directly aswell asthosethat are referred to indirectly
(that is, through another reference). The sameistruefor the set of dependencies. In other words, each body holds aref-count directly
to every other body that it needs.

Why is this important? Because it means that when a body no longer has a handle referring to it, all its references can be released
immediately without fear of creating dangling references.

References and dependencies cross-pollinate. Here's how it works:
1. When one object acquires another as areference, the second object acquires the first as a dependency.

2. In addition, the first object acquires al of the second object's references, and the second object acquires all of the first object's
dependencies.

3. When an object picks up a new reference, the reference is also added to all dependent objects.
4. When an aobject picks up a new dependency, the dependency is also added to al referenced objects.
5. An object is never allowed to have itself as a dependency. Objects may have themselves as references, and often do.

Consider the following code:
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sregex expr;

{
sregex group = '(' >> by ref(expr) >>"')"; Il (1)
sregex fact = +_d | group; Il (2)
sregex term = fact >> *(('*" >> fact) | ('/' >> fact)); Il (3)
expr =term>> *(('+ >>term | ('-' >>term); Il (4)
} 11 (5)

Here is how the references and dependencies propagate, line by line:

Expression Effects

1)sregex group = '(' >> by _ref(expr) >> ')'; group: cnt=1 refs={expr} deps={}

expr: cnt=2 refs={} deps={group}

2) sregex fact +_d | group; group: cnt=2 refs={expr} deps={fact}
expr: cnt=3 refs={} deps={group,fact}

fact: cnt=1 refs={expr, group} deps={}

3)sregex term= fact >> *(('*' >> fact) | ('/' group: cnt=3 refs={expr} deps={fact,ternt
>> fact)); expr: cnt=4 refs={} deps={group,fact,tern}
fact: cnt=2 refs={expr, group} deps={termn
term cnt=1 refs={expr,group, fact} deps={}

4) expr = term >> *(('+ >> term) | ('-' >> group: cnt =5 ref s={ expr, group, fact, ternt
term); deps={expr, fact,tern}
expr: cnt =5 ref s={ expr, group, fact, ternt
deps={group, fact,ternt
fact: cnt =5 ref s={ expr, group, fact, ternt
deps={expr, group, ternt
term cnt =5 ref s={ expr, group, fact, ternt

deps={expr, group, fact}

51} expr: cnt =2 ref s={ expr, group, fact,ternt
deps={group, fact,ternt

This shows how references and dependencies propagate when creating cycles of objects. After line (4), which closesthe cycle, every
object has aref-count on every other object, even to itself. So how does this not leak? Read on.

Cycle Breaking

Now that the bodies have their sets of references and dependencies, the hard part is done. All that remains is to decide when and
where to break the cycle. That is the job of tracki ng_ptr <>, which is part of the handle. The tracki ng_ptr <> holds 2
shar ed_ptrs. Thefirst, obviously, isthe shar ed_pt r <body> -- the reference to the body to which this handle refers. The other
shar ed_ptr isused to break the cycle. It ensures that when all the handles to a body go out of scope, the body's set of references
iscleared.

This suggests that more than one handle can refer to abody. In fact, t r acki ng_pt r <> gives you copy-on-write semantics -- when
you copy a handle, the body is shared. That makes copies very efficient. Eventually, all the handles to a particular body go out of
scope. When that happens, the ref count to the body might still be greater than 0 because some other body (or this body itself!) might
be holding areference to it. However, we are certain that the cycle-breaker's ref-count goes to 0 because the cycle-breaker only lives
in handles. No more handles, no more cycle-breakers.

What does the cycle-breaker do? Recall that the body has a set of references of typest d: : set <shar ed_pt r <body> >. Let'scall
this type "references type". The cycle-breaker isashar ed_ptr<ref erences_t ype>. It uses a custom deleter, which is defined
asfollows:

177

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.Xpressive

t enpl at e<t ypenane DerivedT>
struct reference_del eter

{
voi d operator ()(std::set<shared_ptr<DerivedT> > *refs) const
{
refs->clear();
}
b

The job of to the cycle breaker is to ensure that when the last handle to a body goes away, the body's set of references is cleared.
That'sit.

We can clearly see how this guarantees that all bodies are cleaned up eventually. Once every handle has gone out of scope, al the
bodies sets of references will be cleared, leaving none with a non-zero ref-count. No leaks, guaranteed.

It'sabit harder to see how this guarantees no dangling references. Imagine that there are 3 bodies: A, B and C. A refersto B which
refersto C. Now all the handlesto B go out of scope, so B's set of referencesis cleared. Doesn't this mean that C gets deleted, even
though it isbeing used (indirectly) by A?It doesn't. This situation can never occur because we propagated the references and depend-
encies above such that A will be holding areference directly to C in addition to B. When B's set of references is cleared, no bodies
get deleted, because they are all still in use by A.

Future Work

All thesest d: : set sand shar ed_pt r sand weak_pt r sl Very inefficient. | used them because they were handy. | could probably
do better.

Also, some objects stick around longer than they need to. Consider:

sregex b;
{
sregex a = _
b = by ref(a);
b:_.
}
// ais still alive here!

Dueto the way references and dependencies are propagated, the st d: : set of references can only grow. It never shrinks, even when
some references are no longer needed. For xpressive this isn't an issue. The graphs of referential objects generally stay small and
isolated. If someone were to try to uset r acki ng_pt r <> as a genera ref-count-cycle-collection mechanism, this problem would
have to be addressed.
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