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NAME

maureen — Mirror-library Auto Reflection/Registering Engine
SYNOPSIS

maureen| options |
DESCRIPTION

MAUReERN is a tool generating Mirror reflection librasytegstering code from a set of C++ input files and a
set of input/output pattern pairs.

OPTIONS
-h --help
Prints a help screen.

-t --toolset <toolset-name>
Use the toolset specified byolset-name

=i --input <input-pattern>
Input pattern, which is a part of a input/output pattern. @diis means that gn--input option
must be directly followed by aroutput option.
input-pattern : 'root|path|file|suffix|kind|scope|name’
see INPUT PATTERNS andEXAMPLES belaow.

-0 --output <output-pattern>
Output pattern, which is a part of a input/output pattern phis means that gn-output option
must be directly preceded by amput option.
output-pattern: 'root|pathl|file|suffix’
see OUTPUT PAT TERNS andEXAMPLES below.

—-m --marefile <filepath>
Include statements from the speciffddREfile .

—| --include-path <direpath>
Add include file search path. This option applies to input patterns thattearoot part specified
as%.

-D --define <preprocessor-symbol-definition>
Define a preprocessor symbol to be used when preprocessing the input sources.

—p --macro-prefix <PREFIX>
Prepend PREFIX to all registering macros in output.

—b --boost-macro-prefix
Prepend BOOST _ prefix to all registering macros in output.

INPUT PATTERNS
Input patterns specify which C++ input source or header files and which constructs from these files should
be processed into the resultingjistering code.Every input pattern must kia a natching output pattern
(see belw). Theinput patters can be specified on the command line whekiiy maureen, or in ane of
the MAREfiles specified with them command line options. An input pattern has the following format:

'root|pathfile|suffix|kind|scope|name’
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where thqg (pipe) symbol acts as the separator and the individual componeathiédollowing meaning:
root The root path to the sources to be proces3éa: special alue % means that the input files will be
searched at the paths specified by-thaptions.

There is an important concept related to the root component of the pattésas¢hdirectory. In case the
input pattern was specified on the command line then the base directory is the current working directory
from whichmaureen has been woked. If the pattern was specified ilVBAREfile , then the base directory
is the directory where tHelAREfile is located. An empty value specifies that liase directory is to be
used as rootExamples:/usr/include, /home/login/include, C:\i2#\MyProject\headers, %.

path The path to the sources relatito the root. The Speciaklue% means that gnpath applies including
an empty path.This way aw file in the root directory or its subdirectories can be specifte@amples:
src, test, %.

file The file name pattern without the suffix, The specdli®% acts as a wildcard for a string of arbitrary
length. Examples:foo, foo%, %.

suffix The file suffix (extension) pattern. The specialue % acts as a wildcard for a string of arbitrary
length. Examples:h, hpp, h%, %.

kind The kind of programming construct to be processed. The spedtisd % can be used to process
evaything. Examples:namespace, class, enum, %.

scopeThe pattern for the scopes to be processed. The spakiabt represents annamed scope (i.e. not
the global scope), an empty value represents the global scopeéegalnples: std, boost, foo%, %.

name The pattern specifying the names of the language constructs (specifiedkimdteiemponent) to be
processed. Thspecial alue% can be used to procesgeg/thing. Examples:tm, my_class, my_project,
%.

Examples or full input patterns:

1: '%]|9%6]|%]|%]|%]|%’

Process files of antype in the directories specified by tHeoptions and their subdirectoriesgister
evaything (hamespaces, classes, enums, etc.), in the global scope.

2: "%]|%|%]| %] %|%| %’

Process files of antype in the directories specified by tHeoptions and their subdirectoriesgister
evaything (namespaces, classes, enums, etc.yey aamespace (excluding the global scope).

3: '9%|%|%|hpp|%6|%6| %

Processhpp files in the directories specified by tHeoptions and their subdirectories, registegergthing
(namespaces, classes, enums, etc.),yimamed namespace.

4:°|%|%|hpp|%|%|%’
Processipp files in the base directory and its subdirectories, regigéeything, in aly named namespace.
5:7|%lhpp|%]|%’

Processipp files in the base directory but not its subdirectories, regiggeything, in the global scope.
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6: '[|%]|hpp|%|%|%’

Processpp files in the base directory but not its subdirectories, regiseeything, in aty named names-
pace.

7:'||%]|hpp|namespace||%’

Processpp files in the base directoryubnot its subdirectories, register omgmespacs from the global
scope.

8: '||%]|hpp|namespace|%|%’
Proces$pp files in the base directory but not its subdirectories, register only mestsespacs.
9: ’|%]%linc|%||%’

Processnc files in the base directory and its subdirectories, regigteything, from the global scopeub
not from ary other namespace.

10: '|%]|%|hpp|%|test|%’

Processpp files in the base directory and its subdirectories, registeything, from thetest namespace,
but not its nested namespaces.

11: '|%]|%]|hpp|%|foo%|%’

Processhpp files in the base directory and its subdirectories, registything, from thefoo namespace
and its nested namespaces.

12: '|%]|%|hpp|class|%|foo’

Processhpp files in the base directory and its subdirectories, register only classes fanfesm ary
named namespace.

13: '%||time]h|%|std|tm’

Process thdime.h file in the input search directoriesitbnot in their subdirectories, registerytring
namedm from thestd namespace.

14: '%||time]|struct|std|tm’

Process thdime file in the input search directories but not in their subdirectories, registeisabts
namedm from thestd namespace.

OUTPUT PATTERNS
Output patterns specify the names and locations of the output files containing the resulting Mgser’
tering code. Every output pattern is lgikto an input pattern The output patters can be specified on the
command line when \ioking maureen, or in one of theMAREfiles specified with them command line
options.
As with the input pattern the output pattern hagerseé components which can contain literal strings
(names, paths), but there are alsees# variables which can reference tha@ues of the components from
the related input pattern. The variables are geneally expanded bydhal$é-name) expression although
several of the variable-expansion expressions can alge &aextended syntax:
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root References the root from the input pattern
path References the path of the input file
file References the basename of the input file
suffix References the suffix of the input file
kind References the kind of the processed (registered) language construct (namespace, class, enum, etc.)
scopeReferences the scope of the processegistered) language construct. The separatin@ouble-
colon) can be replaced in thepansion by another separator with this expression synseepB(<separat-
ing character>), for example for a typdoo::bar::baz::foobar the expression $fope:/) expands into
'foo/bar/baz’ and $6cope:-) expands intdfoo-bar-baz’.
name References the name of the processed (registered) language construct.
An output pattern has the following format:
'root|path|file|suffix’
where thqg (pipe) symbol acts as the separator and the individual componeathiédollowing meaning:
root The directory path where the output files should be plagsdwith the input pattern there is the con-
cept of thebase directory: In case the output pattern was specified on the command line then the base
directory is the current working directory from whialaureen has been woked. If the pattern was speci-
fied in aMAREfile, then the base directory is the directory whereMi#drEfile is located. The path spec-
ified as root is relate © the base dirctory, unless the value is an absolute pathxamples:

/opt/my_project/meta-data, ./meta-data, ../output/meta-data, $(root).

path The path to the output files relaito the root. If an emptyalue is specified, then the output files are
placed directly into the root directorfExamples:foo, test, $(path).

name The basename of the output fiExamples: $(name), $(scope:-)-$(name), meta-$(name), meta-data.
suffix The suffix of the output fileExamples: hpp, metahpp, meta$(kind).

Examples or full output patterns:

1:’../Joutput/meta-data|$(path)|$(file)|$(suffix)’

Place the output files to théoutput/meta-datadirectory at the same paths that the input files had,velati
to the root specified in the input pattern.

2:"..Joutput/meta-data|$(scope:/)|$(name)|hpp’

Place the output files to théoutput/meta-datadirectory into subdirectories forvery namespace, recur
sively for nested namespaces, the files named by theidiodi registered language constructs, withithp
extension.

3: 'meta-data||$(scope:-)-$(name)|hpp’

Place the output files directly into theeta-datadirectory the files named by the full-nested-names of the
individual registered language constructs (the double-colons replacgdilith thehpp extension.
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4:’|1$(scope:_)|$(name)|meta-$(kind)’

Place the output to the base directéonfo subdirectories forvery namespace (the double-colons in the
nested namespace named replaced by an underscore), the files named by the basic namesidtigthe indi
registered constructs, with extensions likketa-struct for struct's,meta-classfor classes, etc.

MAREFILES
Besides specifying the input-to-output processing options on the command hnearthige also be speci-
fied inside special files, callddAREfiles (from Mirror Auto Reflection Engine files). Whenvisking
maureen, one or multiple MAREfiles can be specifiexpécitly with the -m option, or if there is a file with
the nameMAREfile in the current working directory from whiahaureen was invoked, then it is used
implicitly (unless there are gmmarefiles specified explicitly; in such case MMAREfile is not used).

The marefiles can contain three types of lines; comments, commands and input/output pattern pairs.

Comment lines must begin with tiesign and are ignored by the procesStmmments cannot be used on
the same line with commands or input/output pattern pairs.

Examples:

# This is a comment

# ERROR - irvalid comment

@ 'define|TEST' # ERROR - walid comment

Command lines must begin with ti@ (at) symbol and he the following format (note that the command
with the potential parameters is enclosed in apostrophes):

@ '<command>[|parameter 1[|parameter2]|...]II'
Examples:
@ 'define|_DEBUG’
@ 'define|__ BEGIN_STD_NAMES¥E|namespace std {’
@ 'define|__END_STD_NAMESYE|}

The input/output pattern pair simply contains an input and an output pattern, separated by a space on a sin-
gle line (again, note that both patterns are enclosed in apostrophes):

'<input-pattern>’’ <output-pattern>’

The format of the patterns is the same as specified NPT PAT TERNS andOUTPUT PAT TERNS
sections abee.

Examples:

'|%]|%|hpp|namespace||%’ '../out/meta-datal||$(name)|$(suffix)’
'|%]|%|hpp|%|%|%’ '../out/meta-data||$(scope:_)|$(suffix)’

EXAMPLES
This section shows geral simple &amples including the sources, MAREfiles analireen command-line
invocations.

Let's suppose there is the following directory tree:

+-+-[root _dir/]
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-[include/]

+— 4+

---[fubar. hpp]
+---[ person. hpp]
‘---[tetrahedron. hpp]

-[ maur een/ ]

+— 4+

—--[MAREfile. 1]
+--[ MAREf i | €. 2]
‘- -[ MAREfil e. 3]

—_—_—————— 4 —

‘-~ MAREFfi | €]

where the header files contain the following definitions:

MAUReEnN

/1l --- fubar.hpp ---
nanespace foo {
nanespace bar {
nanespace baz {
struct qux { };

} // nanmespace baz

} // nanespace bar

} // nanespace foo

/1l --- person.hpp ---

nanespace test {

struct person_pod

{
std::string given_naneg;
std::string niddle_naneg;
std::string fam |y_nane;
std::tmbirth_date;
doubl e wei ght;
doubl e hei ght;

s

} // nanespace test

/'l --- tetrahedron. hpp ---
nanespace test {

struct vector

{

doubl e x,vy, z;

vector (doubl e x, double _y, double

2011-05-11

_2);
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vector (double _w;
vector(void);

doubl e I engt h(voi d) const;

friend vector operator + (const vector& a, const vector& b);
friend vector operator - (const vector& a, const vector& b);
/1 cross produnt

friend vector operator % (const vector& a, const vector& b);
/1 dot product

friend doubl e operator * (const vector& a, const vector& b);

s

struct triangle

{

vector a, b, c;

triangl e(const vector& _a, const vector& _b, const vector& c);
triangle(void);

doubl e area(void) const;

s

struct tetrahedron
{
triangl e base;
vect or apex;

tetrahedron(const triangle& base, const vector& _apex);

t et rahedr on(
const vectoré& a,
const vectoré& b,
const vectoré& c,
const vectoré& d

)

const vectoré& a(void);
const vectoré& b(void);
const vectoré& c(void);
const vectoré& d(void);

voi d reset _apex(const vector& _apex);
s
} // nanespace test
The MAREfiles hae the following contents:
# Marefile
# Process everything in the gl obal scope
"1 %9 % hpp| %9 | % ' out/ net adat a] | $( nanme) | $(suf fix)’

# Process everything in the nested nanespaces
"] % % hpp| % %4 % ’ out/ et adat a| $(scope: /)| $(nane) | $(suffix)’
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# maureen/ MAREfile. 1

# Process everything in the gl obal scope

"1 %9 % hpp| %9 | % ' ../out/netadatal| $(nanme)| $(suffix)’

# Process everything in the nested nanespaces

"1 % % hpp| %4 %9 % ../ out/metadatal $(scope: /)| $(name) | $(suffix)’

# maureen/ MAREfi | e. 2

# process nanespaces in the global scope

"| %9 % hpp| nanespace| | % ' ../out/netadatal| $(nane)| $(suffix)’
# process everything in the namespaces

"1 %9 % hpp| 9% % ' ../out/ netadatal| $(scope: )| B(suffix)’

Invoking maureen from theroot_dir without ary arguments, which causes it to use MAREfile in the
root dir, produces the following directory tree:

+-+-[root _dir/]
|
+-+-[out/]

‘- +-[ met adat a/ ]

‘---[bar. hpp]

|
|
|
|
| |

| |

| |

| |

| |

| |

| |

| |

| |

| |

| |

| ++-[test/]

| ||

| | +---[person_pod. hpp]
| | +---[tetrahedron. hpp]
| | +--[triangle.hpp]

| | ‘---[vector. hpp]

| |

| +---[fo0. hpp]

| ‘---[test. hpp]

|

..

The directoryout/metadatais the output root. The fildeo.hpp andtest.hpp contain code registering the
namespacéo andtest respectielly, with Mirror. The directorytest/ contains registering code for types
defined in thetest namespace. The files inside are named by the individual classes declared therein and
contain registering code for the respestiasses.

The directoryfoo and its nested subdirectoribar andbaz contain headers for registering the constructs
defined in the namespackm, foo::bar andfoo::bar::baz, respectielly. The file qux.hpp for example
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contains registering code fetruct foo::bar::baz::qux, declared in theoot_dir/include/fubar.hpp input
header file.

The same output as al®) could be achieed by the following irvocations ofmaureen:

user@ost:.../root_dir$ nmaureen \

--input | %% hpp|%|% \

--out put ’'out/netadatal]|$(nanme)| $(suffix)’ \

--input | %% hpp| % % % \

--out put ’'out/netadatal $(scope:/)|$(nane)]| S(suffix)’
user@ost:.../root_dir$ nmaureen --marefile maureen/ MAREfile. 1

Invoking maureen with the-m maureen/MAREfile.2 option produces the following output tree:

+-+-[root _dir/]
|
+-+-[out/]

‘- +-[ met adat a/ ]

|
+---[fo00. hpp]

|

|

|

|

| +---[foo_bar. hpp]
| +---[foo_bar_baz. hpp]
| ‘---[test. hpp]

|

N .

Again, the directoryut/metadatais the output root. The file®o.hpp, foo_bar.hpp, foo_bar_baz.hpp
and test.hpp contain code mgistering @erything declared in thdoo, foo::bar, foo::bar:;:baz and test
namespaces, respeetly.

AUTHOR
Matus Chochlik, Matus.Chochlik@fri.uniza.sk

COPYRIGHT
Copyright (c) 2008, 2009, 2010, 2011 Matus Chochlik

Permission is granted to ogmistribute and/or modify this document under the terms of the Boost Soft-
ware License, Version 1.0. (See a ga@t hitp://www.boost.org/LICENSE_1_0.txt)

AUTHOR
Matus Chochlik, Matus.Chochlik@fri.uniza.sk

COPYRIGHT
Copyright (c) 2008, 2009, 2010, 2011 Matus Chochlik

Permission is granted to ogmistribute and/or modify this document under the terms of the Boost Soft-
ware License, Version 1.0. (See a ga@t http://www.boost.org/LICENSE_1_0.txt)

MAuReEn 2011-05-11 9



