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Ãëàâà 1

Ââåäåíèå

1.1 ×òî òàêîå Mxx_ru

Mxx_ru � ýòî íàïèñàííûé íà ÿçûêå Ruby1 èíñòðóìåíò äëÿ ïîääåðæêè êðîññïëàòôîð-
ìåííîé êîìïèëÿöèè è ñáîðêè ïðîåêòîâ, â ïåðâóþ î÷åðåäü, C/C++ ïðîåêòîâ. Â ÷åì-òî
Mxx_ru ÿâëÿåòñÿ àíàëîãîì make, íî âìåñòî make-ïðàâèë èñïîëüçóåò ìåõàíèçì øàáëî-
íîâ. Ïðîåêòíûé ôàéë â Mxx_ru ïðåäñòàâëÿåò èç ñåáÿ íåáîëüøóþ ïðîãðàììó íà ÿçûêå
Ruby â êîòîðîé èñïîëüçóåòñÿ óæå ãîòîâûé êëàññ (øàáëîí) èç ñîñòàâà Mxx_ru. Âñå, ÷òî
íóæíî ñäåëàòü ïðîãðàììèñòó � ýòî ñîçäàòü ýêçåìïëÿð íåîáõîäèìîãî êëàññà è âûçâàòü
ó íåãî ñîîòâåòñòâóþùèå ìåòîäû. Âñå îñòàëüíîå äåëàåò Mxx_ru.

1.2 Âîçìîæíîñòè

Mxx_ru ïîçâîëÿåò ðàáîòàòü ñ ïðîåêòàìè íà ðàçíûõ ÿçûêàõ ïðîãðàììèðîâàíèÿ. Ïðè
ýòîì ïðåäîñòàâëÿåìàÿ Mxx_ru ôóíêöèîíàëüíîñòü çàâèñèò îò ÿçûêà ïðîãðàììèðîâà-
íèÿ.

Äëÿ ÿçûêîâ C/C++ Mxx_ruïðåäîñòàâëÿåò ñëåäóþùèå âîçìîæíîñòè:

• èñïîëüçîâàíèå îäíîãî è òîãî æå ïðîåêòíîãî ôàéëà äëÿ ðàçíûõ êîìïèëÿòîðîâ è
íà ðàçíûõ ïëàòôîðìàõ;

• àâòîìàòè÷åñêîå îòñëåæèâàíèå C/C++ çàâèñèìîñòåé ñ ïîìîùüþ âñòðîåííîãî àíà-
ëèçàòîðà èñõîäíûõ òåêñòîâ;

• ãîòîâûå øàáëîíû äëÿ ïîñòðîåíèÿ èñïîëíèìûõ (.exe)-ôàéëîâ, äèíàìè÷åñêèõ (.dll,
.so) è ñòàòè÷åñêèõ (.lib, .a) áèáëèîòåê;

• ãîòîâûé øàáëîí äëÿ êîìïîçèòíûõ (ñîñòîÿùèõ èç íåñêîëüêèõ ñàìîñòîÿòåëüíûõ
ïîäïðîåêòîâ) ïðîåêòîâ;

• ïîääåðæêó êîìïèëÿöèè ðåñóðñíûõ ôàéëîâ íà ïëàòôîðìå Microsoft Windows;

• ïîääåðæêó ïîíÿòèÿ �ãåíåðàòîðà èñõîäíûõ òåêñòîâ� è ðÿä ãîòîâûõ ãåíåðàòîðîâ,
íàïðèìåð, äëÿ Qt.

1http://www.ruby-lang.org
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1.3 Íåìíîãî èñòîðèè

Mxx_ru ÿâëÿåòñÿ ðàçâèòèåì èíñòðóìåíòà Make++, ðàçðàáîòàííîãî Åâãåíèåì Îõîòíè-
êîâûì2. Ïåðâîíà÷àëüíî Make++ áûë ñîçäàí íà îñíîâå wmake èç ñîñòàâà Watcom C++.
Çàòåì Make++ áûë ïîëíîñòüþ ïåðåïèñàí íà C++ è çàäà÷åé Make++ áûëî ôîðìèðî-
âàíèå make-ôàéëîâ äëÿ êîíêðåòíûõ êîìïèëÿòîðîâ íà îñíîâàíèè ïðîñòîãî òåêñòîâîãî
îïèñàíèÿ ïðîåêòà. Ýòîò âàðèàíò îêàçàëñÿ ïëîõî àäàïòèðóåìûì ïîä íîâûå èíñòðóìåíòû
è ïëàòôîðìû. Ïîýòîìó áûë ñîçäàí ñëåäóþùèé âàðèàíò Make++, êîòîðûé áûë îäíî-
âðåìåíî è èíòåðïðåòàòîðîì ñîáñòâåííîãî ÿçûêà, è èíñòðóìåíòîì make. Íî è ýòîò âà-
ðèàíò èìåë ïðîáëåìû ñ íîâûìè èíñòðóìåíòàìè, îñîáåííî êîãäà òðåáîâàëîñü íå òîëüêî
óïðàâëÿòü êîìïèëÿöèåé, íî è ãåíåðèðîâàòü ÷àñòü èñõîäíûõ òåêñòîâ (íàïðèìåð, moc-
ôàéëû ïðè èñïîëüçîâàíèè Qt3). Â ðåçóëüòàòå áûë ñîçäàí ñëåäóþùèé, ÷åòâåðòûé âà-
ðèàíò Make++, êîòîðûé áûë, ãëàâíûì îáðàçîì, èíòåðïðåòàòîðîì ñîáñòâåííîãî ÿçûêà
ïðîãðàììèðîâàíèÿ. À ôóíêöèîíàëüíîñòü make-ìîäóëÿ áûëà äîñòóïíà â ýòîì ÿçûêå â
âèäå API ôóíêöèé.

×åòâåðòûé âàðèàíò Make++ øèðîêî èñïîëüçîâàëñÿ êîìïàíèåé Intervale. Íî ñî âðå-
ìåíåì îí òàê æå äîñòèã ïðåäåëà ñâîèõ âîçìîæíîñòåé. Â ÷àñòíîñòè, ïåðåõîä íà íîâûå
ïëàòôîðìû è êîìïèëÿòîðû ñòàíîâèëñÿ âñå ñëîæíåå è ñëîæíåå, ò.ê. ÿçûê ÷åòâåðòîé
Make++ ïðåäîñòàâëÿë î÷åíü ìàëî àëãîðèòìè÷åñêèõ âîçìîæíîñòåé. Ïîñëå îöåíêè òðó-
äîçàòðàò íà ðàçëè÷íûå âàðèàíòû ïðåîäîëåíèÿ ïðîáëåì ÷åòâåðòîé âåðñèè Make++ êîì-
ïàíèÿ Intervale ïðèíÿëà ðåøåíèå ñîçäàòü î÷åðåäíóþ, ïÿòóþ âåðñèþ Make++.

Îñíîâíàÿ èäåÿ ïÿòîé âåðñèè îñòàëîñü òàêîé æå, êàê è â ÷åòâåðòîé âåðñèè: ïðî-
åêòíûé ôàéë � ýòî íåáîëüøàÿ ïðîãðàììà íà ñêðèïòîâîì, èíòåðïðèòèðóåìîì ÿçûêå.
Ôóíêöèîíàëüíîñòü make-ìîäóëÿ è äðóãèõ âñïîìîãàòåëüíûõ ìîäóëåé (íàïðèìåð, àíà-
ëèçàòîðà Ñ/C++ çàâèñèìîñòåé) äîñòóïíà â âèäå API ôóíêöèé è êëàññîâ. Òîëüêî â
êà÷åñòâå ÿçûêà ïðîãðàììèðîâàíèÿ âûáðàí ñêðèïòîâûé ÿçûê Ruby.

2http://eao197.narod.ru
3http://www.trolltech.com
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Ãëàâà 2

Èíñòàëëÿöèÿ

2.1 Òðåáîâàíèÿ

Äëÿ èñïîëüçîâàíèÿ Mxx_ru íåîáõîäèì Ruby âåðñèè 1.6 èëè âûøå. Çàãðóçèòü Ruby
äëÿ ðàçëè÷íûõ ïëàòôîðì ìîæíî ñ http://www.ruby-lang.org. Ïðîñòîé èíñòàëëÿòîð
One-Click Ruby Installer äëÿ Microsoft Windows äîñòóïåí íà http://rubyforge.org/
projects/rubyinstaller.

2.2 Ïîëó÷åíèå Mxx_ru

Çàãðóçèòü Mxx_ru ìîæíî ëèáî ñ ñàéòà êîìïàíèè Intervale (http://www.intervale.ru),
ëèáî ñ ñàéòà Åâãåíèÿ Îõîòíèêîâà (http://eao197.narod.ru).

2.3 Èíñòàëëÿöèÿ Mxx_ru

Ïîñëå òîãî, êàê àðõèâ ñ Mxx_ru çàãðóæåí, íåîáõîäèìî ïðîèíñòàëëèðîâàòü Mxx_ru
îäíèì èç ñëåäóþùèõ ñïîñîáîâ:

• ðàñïàêîâàòü ñîäåðæèìîå àðõèâà Mxx_ru â êàòàëîã ñ áèáëèîòåêàìè Ruby. Íà ïëàò-
ôîðìå Microsoft Windows ýòî, îáû÷íî, c:/ruby/lib/ruby/site-ruby. Íà ïëàòôîð-
ìå Unix: /usr/local/lib/ruby/site-ruby. Ïîñëå ýòîãî Mxx_ru áóäåò àâòîìàòè-
÷åñêè äîñòóïåí Ruby;

• ðàñïàêîâàòü ñîäåðæèìîå àðõèâà Mxx_ru â êàêîé-íèáóäü óäîáíûé äëÿ ðàçðàáîò-
÷èêà êàòàëîã è óêàçàòü èìÿ ýòîãî êàòàëîãà â ïåðåìåííîé ñðåäû RUBYLIB. Íà-
ïðèìåð, íà ïëàòôîðìå Microsoft Windows:

set RUBYLIB=d:/my/mxx_ru

Èëè íà ïëàòôîðìå Unix:

export RUBYLIB=~/my/mxx_ru

Ïîñëå ýòîãî íåîáõîäèìî íàñòðîèòü Mxx_ru äëÿ òîãî ÿçûêà è òåõ èíñòðóìåíòîâ,
êîòîðûå èñïîëüçóþòñÿ äëÿ ðàçðàáîòêè.
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2.3.1 Íàñòðîéêà Mxx_ru äëÿ ðàáîòû ñ C/C++ ïðîåêòàìè

Äëÿ ðàáîòû ñ C/C++ ïðîåêòàìè íåîáõîäèìî äëÿ Mxx_ru óñòàíîâèòü ïåðåìåííóþ ñðå-
äû MXX_RU_CPP_TOOLSET. Çíà÷åíèå ýòîé ïåðåìåííîé ñðåäû äîëæíî èìåòü âèä:

MXX_RU_CPP_TOOLSET=<file> [tag=value [tag=value [...]]

ãäå <file> � ýòî èìÿ .rb-ôàéëà èç ñîñòàâà Mxx_ru, êîòîðûé îòâå÷àåò çà ñîçäàíèÿ
îáúåêòà C/C++-toolset-à. Íàïðèìåð:

mxx_ru/cpp/toolsets/bcc_win32_5 êîìïèëÿòîð Borland C++ 5.* íà ïëàòôîðìå
Microsoft Windows;

mxx_ru/cpp/toolsets/vc7 êîìïèëÿòîð Visual C++ 7.* íà ïëàòôîðìå Microsoft
Windows;

mxx_ru/cpp/toolsets/gcc_unix êîìïèëÿòîð GNU C++ íà ïëàòôîðìå Unix (âêëþ-
÷àÿ FreeBSD è Linux);

mxx_ru/cpp/toolsets/gcc_sparc_solaris êîìïèëÿòîð GNU C++ íà ïëàòôîðìå
SPARC Solaris;

mxx_ru/cpp/toolsets/gcc_cygwin êîìïèëÿòîð GNU C++ íà ïëàòôîðìå Cygwin â
Microsoft Windows.

mxx_ru/cpp/toolsets/c89_nsk êîìïèëÿòîð c89 íà ïëàòôîðìå HP NonStop â ñðåäå
Open System Services.

Ïàðû çíà÷åíèé tag, value áóäóò óñòàíîâëåíû â êà÷åñòâå òåãîâ âûáðàííîãî C/C++
toolset-à.

Ïðèìåðû:

export MXX_RU_CPP_TOOLSET=mxx_ru/cpp/toolsets/gcc_unix unix=linux arch=x86

set MXX_RU_CPP_TOOLSET=mxx_ru/cpp/toolsets/vc7

set MXX_RU_CPP_TOOLSET=mxx_ru/cpp/toolsets/bcc_win32_5
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Ãëàâà 3

Íåñêîëüêî ïðîñòûõ ïðèìåðîâ

3.1 Ïðîñòîé exe-ôàéë

Ïóñòü íåîáõîäèìî ñêîìïèëèðîâàòü îäèí C++ ôàéë è ïîëó÷èòü exe-ôàéë:

1 #include <iostream>
2 #include <string>
3
4 void
5 say_hello( std::ostream & to )
6 {
7 to << "Hello!" << std::endl;
8 }
9
10 void
11 say_bye( std::ostream & to )
12 {
13 to << "Bye!" << std::endl;
14 }
15
16 int
17 main()
18 {
19 say_hello( std::cout );
20
21 std::cout << "Simple exe main..." << std::endl;
22
23 say_bye( std::cout );
24
25 return 0;
26 }

Äëÿ ýòîãî ïîòðåáóåòñÿ ñëåäóþùèé Mxx_ru-ïðîåêòíûé ôàéë (ñ èìåíåì prj.rb):

1 require 'mxx_ru/cpp'
2
3 Mxx_ru::setup_target(
4 Mxx_ru::Cpp::Exe_target.new( "prj.rb" ) {
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5 target( "simple_exe" )
6
7 cpp_source( "main.cpp" )
8 }
9 )
Äëÿ êîìïèëÿöèè ïðîåêòà íåîáõîäèìî çàïóñòèòü èíòåðïðåòàòîð ruby.rb è óêàçàòü

åìó èìÿ ïðîåêòíîãî ôàéëà:

ruby prj.rb
Â ðåçóëüòàòå, íà ïëàòôîðìå mswin áóäåò ïîñòðîåí ôàéë simple_exe.exe, à íà ïëàò-

ôîðìå unix � simple_exe.

3.2 exe-ôàéë è ïðîñòàÿ ñòàòè÷åñêàÿ áèáëèîòåêà

Ïóñòü òåïåðü íåîáõîäèìî ðàçáèòü ïðèâåäåííûé âûøå ïðèìåð íà ñòàòè÷åñêóþ áèáëèî-
òåêó, ïðåäîñòàâëÿþùóþ ôóíêöèè say_hello(), say_bye(), è îñíîâíîé ìîäóëü, êîòîðûé
áóäåò ïîëüçîâàòüñÿ óñëóãàìè ýòîé áèáëèîòåêè.

Äëÿ ñòàòè÷åñêîé áèáëèîòåêè ñîçäàþòñÿ ôàéëû:

• çàãîëîâî÷íûé say.hpp

1 #if !defined( _SAY_HPP_ )
2 #define _SAY_HPP_
3
4 #include <iostream>
5
6 void
7 say_hello( std::ostream & to );
8 void
9 say_bye( std::ostream & to );
10
11 #endif

• ôàéë ðåàëèçàöèè say.cpp

1 #include <iostream>
2
3 void
4 say_hello( std::ostream & to )
5 {
6 to << "Hello!" << std::endl;
7 }
8
9 void
10 say_bye( std::ostream & to )
11 {
12 to << "Bye!" << std::endl;
13 }
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• ïðîåêòíûé ôàéë say.rb

1 require 'mxx_ru/cpp'
2
3 Mxx_ru::setup_target(
4 Mxx_ru::Cpp::Lib_target.new( "say.rb" ) {
5 target( "say" )
6
7 cpp_source( "say.cpp" )
8 }
9 )

Äëÿ îñíîâíîãî ìîäóëÿ ñîçäàþòñÿ ôàéëû:

• ôàéë ðåàëèçàöèè main.cpp

1 #include <iostream>
2
3 #include <say.hpp>
4
5 int
6 main()
7 {
8 say_hello( std::cout );
9
10 std::cout << "Exe and lib main..." << std::endl;
11
12 say_bye( std::cout );
13
14 return 0;
15 }

• ïðîåêòíûé ôàéë prj.rb

1 require 'mxx_ru/cpp'
2
3 Mxx_ru::setup_target(
4 Mxx_ru::Cpp::Exe_target.new( "prj.rb" ) {
5 target( "exe_and_lib" )
6
7 required_prj( "say.rb" )
8
9 include_path( "." )
10
11 cpp_source( "main.cpp" )
12 }
13 )

Äëÿ êîìïèëÿöèè âñåãî ïðîåêòà, âêëþ÷àÿ ñòàòè÷åñêóþ áèáëèîòåêó è îñíîâíîé ìî-
äóëü íåîáõîäèìî óêàçàòü èíòåðïðåòàòîðó Ruby èìÿ ïðîåêòíîãî ôàéëà prj.rb. Mxx_ru
àâòîìàòè÷åñêè ñêîìïèëèðóåò áèáëèîòåêó say è ñëèíêóåò ñ íåé îñíîâíîé ìîäóëü.
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Íåîáõîäèìî îòìåòèòü, ÷òî â ïðîåêòíîì ôàéëå prj.rb íå äåëàåòñÿ íèêàêèõ óêàçàíèé
îòíîñèòåëüíî èìåíè áèáëèîòåêè say. Áîëåå òîãî, îñíîâíîé ìîäóëü äàæå íå çíàåò, ÿâëÿ-
åòñÿ ëè áèáëèîòåêà ñòàòè÷åñêîé èëè äèíàìè÷åñêîé. Îñíîâíîé ìîäóëü ïðîñòî óêàçûâàåò,
÷òî åìó íåîáõîäèì ïðîåêò, îïèñàííûé â ïðîåêòíîì ôàéëå say.rb. Çà âñå îñòàëüíîå îòâå-
÷àåò Mxx_ru � êîìïèëÿöèÿ ïîä÷èíåííîãî ïðîåêòà, îïðåäåëåíèå èìåíè ïîëó÷èâøåéñÿ
áèáëèîòåêè, ëèíêîâàíèå îñíîâíîãî ìîäóëÿ ñ áèáëèîòåêîé say.

3.3 exe-ôàéë, äèíàìè÷åñêàÿ è ñòàòè÷åñêàÿ áèáëèîòåêè

Ïóñòü òåïåðü òðåáóåòñÿ óñëîæíèòü äâà ïðåäûäóùèõ ïðèìåðà � òðåáóåòñÿ ñîçäàòü
äèíàìè÷åñêè-çàãðóæàåìóþ áèáëèîòåêó, ïðåäîñòàâëÿþùóþ êëàññ inout_t. Çàäà÷åé äàí-
íîãî êëàññà ÿâëÿåòñÿ ïå÷àòü ñòðîêè �Hello!� â êîíñòðóêòîðå è ñòðîêè �Bye!� â äåñòðóê-
òîðå. Îáúåêòû êëàññà inout_t ìîæíî áóäåò îáúÿâëÿòü â ôóíêöèÿõ äëÿ òîãî, ÷òîáû íà
ñòàíäàðòíûé ïîòîê îøèáîê ïå÷àòàëèñü ñîîáùåíèÿ â âõîäå/âûõîäå â/èç ôóíêöèè.

Äëÿ ñâîåé ðàáîòû áèáëèîòåêà inout áóäåò èñïîëüçîâàòü ìîäèôèöèðîâàííûé âàðèàíò
áèáëèîòåêè say � â ôóíêöèè say_hello, say_bye äîáàâëÿåòñÿ åùå îäèí àðãóìåíò. Â
ðåçóëüòàòå áèáëèîòåêà say áóäåò ñîñòîÿòü èç ñëåäóþùèõ ôàéëîâ:

• çàãîëîâî÷íûé say.hpp

1 #if !defined( _SAY_HPP_ )
2 #define _SAY_HPP_
3
4 #include <iostream>
5 #include <string>
6
7 void
8 say_hello( std::ostream & to, const std::string & where );
9 void
10 say_bye( std::ostream & to, const std::string & where );
11
12 #endif

• ôàéë ðåàëèçàöèè say.cpp

1 #include <say.hpp>
2
3 void
4 say_hello( std::ostream & to, const std::string & where )
5 {
6 to << where << ": Hello!" << std::endl;
7 }
8
9 void
10 say_bye( std::ostream & to, const std::string & where )
11 {
12 to << where << ": Bye!" << std::endl;
13 }
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• ïðîåêòíûé ôàéë say.rb

1 require 'mxx_ru/cpp'
2
3 Mxx_ru::setup_target(
4 Mxx_ru::Cpp::Lib_target.new( "say.rb" ) {
5 target( "say" )
6
7 include_path( "." )
8
9 cpp_source( "say.cpp" )
10 }
11 )

Áèáëèîòåêà inout ñîñòîèò èç ñëåäóþùèõ ôàéëîâ:

• çàãîëîâî÷íûé inout.hpp

1 #if !defined( _INOUT_HPP_ )
2 #define _INOUT_HPP_
3
4 #include <string>
5
6 #if defined( INOUT_MSWIN )
7 #if defined( INOUT_PRJ )
8 #define INOUT_TYPE __declspec(dllexport)
9 #else
10 #define INOUT_TYPE __declspec(dllimport)
11 #endif
12 #else
13 #define INOUT_TYPE
14 #endif
15
16 class INOUT_TYPE inout_t
17 {
18 public :
19 inout_t( const std::string & method );
20 ~inout_t();
21
22 private :
23 std::string m_method;
24 };
25
26 #endif

• ôàéë ðåàëèçàöèè inout.cpp

1 #include <say.hpp>
2
3 #include <inout.hpp>
4
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5 inout_t::inout_t(
6 const std::string & method )
7 : m_method( method )
8 {
9 say_hello( std::cout, method );
10 }
11
12 inout_t::~inout_t()
13 {
14 say_bye( std::cout, m_method );
15 }

• ïðîåêòíûé ôàéë inout.rb

1 require 'mxx_ru/cpp'
2
3 Mxx_ru::setup_target(
4 Mxx_ru::Cpp::Dll_target.new( "inout.rb" ) {
5 target( "inout" )
6 implib_path( "." )
7
8 required_prj( "say.rb" )
9
10 include_path( "." )
11
12 define( "INOUT_PRJ" )
13
14 if "mswin" == toolset.tag( "target_os" )
15 define( "INOUT_MSWIN" )
16 end
17
18 cpp_source( "inout.cpp" )
19 }
20 )

Îñíîâíîé ìîäóëü ñîñòîèò èç ôàéëîâ:

• ôàéë ðåàëèçàöèè main.cpp

1 #include <iostream>
2
3 #include <inout.hpp>
4
5 void
6 some_func()
7 {
8 inout_t braces( "some_func" );
9
10 std::cout << "Some functionality..." << std::endl;
11 }
12
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13 int
14 main()
15 {
16 inout_t braces( "main" );
17
18 std::cout << "Exe, dll, lib main..." << std::endl;
19
20 some_func();
21
22 return 0;
23 }

• ïðîåêòíûé ôàéë prj.rb

1 require 'mxx_ru/cpp'
2
3 Mxx_ru::setup_target(
4 Mxx_ru::Cpp::Exe_target.new( "prj.rb" ) {
5 target( "exe_dll_lib" )
6
7 required_prj( "inout.rb" )
8
9 include_path( "." )
10
11 cpp_source( "main.cpp" )
12 }
13 )

Âàæíî îòìåòèòü, ÷òî îñíîâíîé ìîäóëü íàïðÿìóþ çàâèñèò òîëüêî îò ïîäïðîåê-
òà inout. Íåÿâíàÿ çàâèñèìîñòü îñíîâíîãî ìîäóëÿ îò áèáëèîòåêè say îòñëåæèâàåòñÿ
Mxx_ru. Äëÿ òàêèõ ïëàòôîðì, êàê mswin è os2 ýòà íåÿâíàÿ çàâèñèìîñòü íå ñòîëü
âàæíà, êàê íà unix-ïëàòôîðìàõ. Â ÷àñòíîñòè, ïðè ëèíêîâàíèè îñíîâíîãî ìîäóëÿ íà
ïëàòôîðìàõ unix íóæíî áóäåò óêàçûâàòü ëèíêåðó íå òîëüêî áèáëèîòåêó inout, íî è áèá-
ëèîòåêó say. Â ñëó÷àå ñ Mxx_ru îñíîâíîé ìîäóëü îá ýòîì çíàòü íå äîëæåí � Mxx_ru
â ñîñòîÿíèè ñàìîñòîÿòåëüíî èçâëå÷ü èç ïîäïðîåêòîâ âñþ íåîáõîäèìóþ èíôîðìàöèþ è
ðàñïîðÿäèòüñÿ åé â çàâèñèìîñòè îò èñïîëüçóåìîé ïëàòôîðìû.

3.4 exe-ôàéë, äèíàìè÷åñêàÿ, ñòàòè÷åñêàÿ áèáëèîòåêè è èñ-
õîäíûå ôàéëû â ðàçíûõ êàòàëîãàõ

Â ïðåäûäóùåì ïðèìåðå åñòü äâà ñåðüåçíûõ íåäîñòàòêà:

1. Âñå ôàéëû (çàãîëîâî÷íûå, èñõîäíûå, ïðîåêòíûå, ðåçóëüòàòû êîìïèëÿöèè è ëèí-
êîâêè) íàõîäÿòñÿ â îäíîì êàòàëîãå. Òàê, ïîñëå êîìïèëÿöèè ïðîåêòà g++ íà ïëàò-
ôîðìå Cygwin â êàòàëîãå ðàçìåùàþòñÿ ñëåäóþùèå ôàéëû:

exe_dll_lib.exe*inout.cppinout.hpp
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inout.rblibinout.alibinout.so*libsay.amain.cppo/prj.rbsay.cppsay.hppsay.rb

Î÷åâèäíî, ÷òî åñëè êîëè÷åñòâî ôàéëîâ â ïðîåêòå áóäåò óâåëè÷èâàòüñÿ, òî îðèåí-
òèðîâàòüñÿ â òàêîé êàøå èç ôàéëîâ ðàçíûõ òèïîâ áóäåò âñå ñëîæíåå è ñëîæíåå.

2. Â êàæäîì èç ïðîåêòíûõ ôàéëîâ åñòü èíñòðóêöèÿ: include_path("."). Áûëî áû
óäîáíåå, åñëè áû ñóùåñòâîâàëî îäíî ìåñòî, â êîòîðîì ìîæíî áûëî áû çàäàòü
îáùèå äëÿ âñåé ãðóïïû ïîäïðîåêòîâ ïàðàìåòðû.

Äëÿ ïðåîäîëåíèÿ ïåðâîãî íåäîñòàòêà íóæíî ðàçìåñòèòü âñå ïîäïðîåêòû â ñîáñòâåí-
íûõ ïîäêàòàëîãàõ îäíîãî îáùåãî êàòàëîãà (êîðíåâîãî êàòàëîãà ïðîåêòà). Íàïðèìåð,
ïóñòü áóäåò ñëåäóþùàÿ èåðàðõèÿ êàòàëîãîâ è ôàéëîâ:

/|--inout/| |--inout.cpp| |--inout.hpp| `--prj.rb|--lib/|--main/| |--main.cpp| `--prj.rb|--say/| |--prj.rb| |--say.cpp| `--say.hpp`--build.rb

Êàòàëîã lib ïðåäíàçíà÷åí äëÿ ðàçìåùåíèÿ áèáëèîòåê (ñòàòè÷åñêèõ è áèáëèîòåê èì-
ïîðòà äëÿ dll).

3.4.1 Ïîäïðîåêò say

Ïîäïðîåêò say ñîñòîèò èç ñëåäóþùèõ ôàéëîâ:

• çàãîëîâî÷íûé say.hpp

1 #if !defined( _SAY_HPP_ )
2 #define _SAY_HPP_
3
4 #include <iostream>
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5 #include <string>
6
7 void
8 say_hello( std::ostream & to, const std::string & where );
9 void
10 say_bye( std::ostream & to, const std::string & where );
11
12 #endif

• ôàéë ðåàëèçàöèè say.cpp

1 #include <say/say.hpp>
2
3 void
4 say_hello( std::ostream & to, const std::string & where )
5 {
6 to << where << ": Hello!" << std::endl;
7 }
8
9 void
10 say_bye( std::ostream & to, const std::string & where )
11 {
12 to << where << ": Bye!" << std::endl;
13 }

Îòäåëüíî íóæíî îáðàòèòü âíèìàíèå íà òî, ÷òî çàãîëîâî÷íûé ôàéë say.hpp çàãðó-
æàåòñÿ êàê <say/say.hpp>;

• ïðîåêòíûé ôàéë prj.rb

1 require 'mxx_ru/cpp'
2
3 Mxx_ru::setup_target(
4 Mxx_ru::Cpp::Lib_target.new( "say/prj.rb" ) {
5 target_root( "lib" )
6 target( "say" )
7
8 cpp_source( "say.cpp" )
9 }
10 )

3.4.2 Ïîäïðîåêò inout

Ïîäïðîåêò main ñîñòîèò èç ñëåäóþùèõ ôàéëîâ:

• çàãîëîâî÷íûé inout.hpp

1 #if !defined( _INOUT_HPP_ )
2 #define _INOUT_HPP_
3
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4 #include <string>
5
6 #if defined( INOUT_MSWIN )
7 #if defined( INOUT_PRJ )
8 #define INOUT_TYPE __declspec(dllexport)
9 #else
10 #define INOUT_TYPE __declspec(dllimport)
11 #endif
12 #else
13 #define INOUT_TYPE
14 #endif
15
16 class INOUT_TYPE inout_t
17 {
18 public :
19 inout_t( const std::string & method );
20 ~inout_t();
21
22 private :
23 std::string m_method;
24 };
25
26 #endif

• ôàéë ðåàëèçàöèè inout.cpp

1 #include <say/say.hpp>
2
3 #include <inout/inout.hpp>
4
5 inout_t::inout_t(
6 const std::string & method )
7 : m_method( method )
8 {
9 say_hello( std::cout, method );
10 }
11
12 inout_t::~inout_t()
13 {
14 say_bye( std::cout, m_method );
15 }

Çäåñü òàê æå ñëåäóåò îáðàòèòü âíèìàíèå, ÷òî äëÿ çàãðóçêè çàãîëîâî÷íûõ ôàéëîâ
èç êàêîãî-ëèáî ïîäïðîåêòà, â äèðåêòèâå #include óêàçûâàåòñÿ èìÿ ïîäêàòàëîãà
ýòîãî ïðîåêòà: <say/say.hpp>, <inout/inout.hpp>.

• ïðîåêòíûé ôàéë prj.rb

1 require 'mxx_ru/cpp'
2
3 Mxx_ru::setup_target(
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4 Mxx_ru::Cpp::Dll_target.new( "inout/prj.rb" ) {
5 target( "inout" )
6 implib_path( "lib" )
7
8 required_prj( "say/prj.rb" )
9
10 define( "INOUT_PRJ" )
11
12 if "mswin" == toolset.tag( "target_os" )
13 define( "INOUT_MSWIN" )
14 end
15
16 cpp_source( "inout.cpp" )
17 }
18 )

3.4.3 Ïîäïðîåêò main

Ïîäïðîåêò main ñîñòîèò èç ñëåäóþùèõ ôàéëîâ:

• ôàéë ðåàëèçàöèè main.cpp

1 #include <iostream>
2
3 #include <inout/inout.hpp>
4
5 void
6 some_func()
7 {
8 inout_t braces( "some_func" );
9
10 std::cout << "Some functionality..." << std::endl;
11 }
12
13 int
14 main()
15 {
16 inout_t braces( "main" );
17
18 std::cout << "Exe, dll, lib main..." << std::endl;
19
20 some_func();
21
22 return 0;
23 }

• ïðîåêòíûé ôàéë prj.rb

1 require 'mxx_ru/cpp'
2
3 Mxx_ru::setup_target(
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4 Mxx_ru::Cpp::Exe_target.new( "main/prj.rb" ) {
5 target( "exe_dll_lib" )
6
7 required_prj( "inout/prj.rb" )
8
9 cpp_source( "main.cpp" )
10 }
11 )

3.4.4 Ôàéë build.rb

Ôàéë build.rb � ýòî ñïåöèàëüíûé ïðîåêòíûé ôàéë. Îí äîëæåí ðàñïîëàãàòüñÿ â êîðíå-
âîì êàòàëîãå ïðîåêòà, â òîì êàòàëîãå, èç êîòîðîãî çàïóñêàåòñÿ èíòåðïðåòàòîð Ruby. Â
ôàéëå build.rb äîëæíû áûòü çàäàíû âñå ïàðàìåòðû, ãëîáàëüíûå äëÿ âñåãî ïðîåêòà.

Åñëè ïðîåêò ñîñòîèò èç íåñêîëüêèõ ïîäïðîåêòîâ, êàê â äàííîì ñëó÷àå, òî build.rb
êàê ïðàâèëî, ÿâëÿåòñÿ ïðîåêòîì-êîìïîçèòîì.

Äëÿ äàííîãî ïðèìåðà build.rb èìååò âèä:

1 require 'mxx_ru/cpp'
2
3 Mxx_ru::setup_target(
4 Mxx_ru::Cpp::Composite_target.new( Mxx_ru::BUILD_ROOT ) {
5 required_prj( "main/prj.rb" )
6
7 global_include_path( "." )
8 }
9 )

3.4.5 Êîìïèëÿöèÿ âñåãî ïðîåêòà

Äëÿ êîìïèëÿöèè ïðèìåðà íåîáõîäèìî âîéòè â êîðíåâîé êàòàëîã ïðèìåðà (â êîòîðîì
íàõîäèòñÿ ôàéë build.rb) è çàïóñòèòü èíòåðïðåòàòîð Ruby ñ ôàéëîì build.rb â êà÷åñòâå
ïàðàìåòðà. Â ðåçóëüòàòå êîìïèëÿöèè g++ íà ïëàòôîðìå Cygwin â êîðíåâîì êàòàëîãå
îêàæóòñÿ ôàéëû:

build.rbexe_dll_lib.exe*inout/lib/libinout.so*main/say/

à â êàòàëîãå lib ôàéëû:

libinout.alibsay.a
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3.4.6 Êîìïèëÿöèÿ òîëüêî îäíîãî ïîäïðîåêòà

Äëÿ êîìïèëÿöèè òîëüêî îäíîãî ïîäïðîåêòà íåîáõîäèìî íàõîäÿñü â êîðíåâîì êàòàëîãå
ïðèìåðà (ò.å. òàì, ãäå ðàñïîëîæåí build.rb) çàïóñòèòü èíòåðïðåòàòîð Ruby, óêàçàâ åìó
èìÿ ïðîåêòíîãî ôàéëà è àðãóìåíò --mxx-cpp-1. Íàïðèìåð, äëÿ êîìïèëÿöèè òîëüêî
inout:

ruby inout/prj.rb --mxx-cpp-1

Â ýòîì ñëó÷àå áóäåò îáðàáîòàí òîëüêî ñàì ïîäïðîåêò inout áåç ñâîèõ ïîäïðîåêòîâ.
Ò.å. åñëè ïîäïðîåêò say íå áûë ïåðåä ýòèì ñêîìïèëèðîâàí, òî ëèíêîâêà inout çàâåð-
øèòüñÿ íåóäà÷åé èç-çà òîãî, ÷òî íåò áèáëèîòåêè say.

3.5 Îïåðàöèÿ clean

Ïî-óìîë÷àíèþ, Mxx_ru âûïîëíÿåò ïîñòðîåíèå ïðîåêòà (â ñëó÷àå C/C++ ýòî êîìïèëÿ-
öèÿ è ëèíêîâàíèå). Íî Mxx_ru òàê æå ïîääåðæèâàåò è îáðàòíóþ îïåðàöèþ � clean, ò.å.
óäàëåíèå âñåãî, ÷òî áûëî ïîñòðîåíî. Äëÿ C/C++ îïåðàöèÿ clean ïðèâîäèò ê óíè÷òî-
æåíèþ âñåõ îáúåêòíûõ ôàéëîâ, áèáëèîòåê, èñïîëíèìûõ ôàéëîâ è äðóãèõ ðåçóëüòàòîâ
êîìïèëÿöèè è ëèíêîâàíèÿ.

Äëÿ âûïîëíåíèÿ îïåðàöèè clean íåîáõîäèìî çàïóñòèòü èíòåðïðåòàòîð ruby, ïåðåäàòü
åìó èìÿ ïðîåêòíîãî ôàéëà è óêàçàòü àðãóìåíò --mxx-clean:

ruby build.rb --mxx-clean

Îïåðàöèÿ clean ðàñïðîñòðàíÿåòñÿ êàê íà ñàì ïðîåêò, èìÿ ïðîåêòíîãî ôàéëà êîòîðî-
ãî ïåðåäàíî Ruby-èíòåðïðåòàòîðó, òàê è íà âñå ïîäïðîåêòû. Åñëè äëÿ C/C++ ïðîåêòîâ
íåîáõîäèìî âûïîëíèòü î÷èñòêó òîëüêî îäíîãî ïðîåêòà, áåç åãî ïîäïðîåêòîâ, òî èíòåð-
ïðåòàòîðó Ruby íóæíî ïåðåäàòü èìÿ ïðîåêòíîãî ôàéëà ýòîãî ïðîåêòà è àðãóìåíòû
--mxx-clean, --mxx-cpp-1.

ruby build.rb --mxx-clean --mxx-cpp-1
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Ãëàâà 4

Îñíîâíàÿ èäåÿ

Îñíîâíàÿ èäåÿ Mxx_ru çàêëþ÷àåòñÿ â òîì, ÷òî êàæäûé ïðîåêò îïðåäåëÿåò target

(öåëü), êîòîðàÿ äîëæíà áûòü ïîñòðîåíà. Êàæäàÿ öåëü îïèñûâàåòñÿ ýêçåìïëÿðîì êëàñ-
ñà, ïðîèçâîäíîãî îò Mxx_ru::Abstract_target. Êàæäàÿ öåëü îïèñûâàåòñÿ â îäíîì
ïðîåêòíîì ôàéëå. Êàæäàÿ öåëü äîëæíà èìåòü óíèêàëüíûé ïñåâäîíèì (prj_alias). Â
Mxx_ru ïñåâäîíèìîì öåëè ÿâëÿåòñÿ èìÿ ïðîåêòíîãî ôàéëà, â êîòîðîì îïèñûâàåòñÿ
öåëü.

Çàäà÷åé ïðîåêòíîãî ôàéëà ÿâëÿåòñÿ ñîçäàíèå ýêçåìïëÿðà îáúåêòà-öåëè è ïåðåäà÷à
ýòîãî îáúåêòà â Mxx_ru ñ ïîìîùüþ ôóíêöèè Mxx_ru::setup_target. Ïîýòîìó ïðîåêòû
â Mxx_ru, êàê ïðàâèëî, èìåþò âèä:

1 require 'mxx_ru/<÷òî-òî>'
2
3 Mxx_ru::setup_target(
4 <êàêîé-òî êëàññ>.new( <èìÿ ïðîåêòíîãî ôàéëà> ) {
5 <íàñòðîéêà ïàðàìåòðîâ ïðîåêòà>
6 }
7 )

4.1 Ïîäðîáíåå î Mxx_ru::Abstract_target

Êëàññ Mxx_ru::Abstract_target ÿâëÿåòñÿ áàçîâûì êëàññîì äëÿ âñåõ öåëåé. Îí îïðå-
äåëÿåò äâà ñàìûõ âàæíûõ ìåòîäà: build äëÿ ïîñòðîåíèÿ öåëè è clean äëÿ î÷èñòêè
öåëè. Â ñàìîì êëàññå Mxx_ru::Abstract_target ýòè ìåòîäû ñ÷èòàþòñÿ àáñòðàêòíûìè
(÷èñòûìè âèðòóàëüíûìè, â òåðìèíîëîãèè C++), ò.å. äîëæíû áûòü ïåðåîïðåäåëåíû â
ïðîèçâîäíûõ êëàññàõ. Íî, ïîñêîëüêó â Ruby íåò ïîíÿòèÿ ÷èñòîãî âèðòóàëüíîãî ìåòîäà,
òî ïîïûòêà âûçîâà ìåòîäîâ build, clean èç êëàññà Mxx_ru::Abstract_target ïðèâåäåò
ê ïîðîæäåíèþ èñêëþ÷åíèÿ Mxx_ru::Abstract_method_ex.

Ïîëó÷èòü ïñåâäîíèì öåëè ìîæíî ñ ïîìîùüþ ìåòîäà prj_alias.

4.1.1 Èìåíà ïðîèçâîäèìûõ öåëüþ ôàéëîâ

Êàê ïðàâèëî, öåëü îïðåäåëÿåòñÿ äëÿ òîãî, ÷òîáû ïîëó÷èòü îäèí ðåçóëüòèðóþùèé ôàéë.
Íàïðèìåð, èñïîëíèìûé ôàéë äëÿ C++ ïðîåêòîâ, DVI-ôàéë äëÿ LaTeX ïðîåêòîâ èëè
jar-ôàéë äëÿ Java ïðîåêòîâ. Íî, â îáùåì ñëó÷àå, öåëü ìîæåò ïðèâîäèòü ê ïîñòðîåíèþ
íåñêîëüêèõ ôàéëîâ � ýòî çàâèñèò îò òèïà ïðîåêòà.
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Ñêîëüêî áû ôàéëîâ íå ïðîèçâîäèëà öåëü, âñå èõ ïîëíûå èìåíà äîëæíû
áûòü ïåðåäàíû â áàçîâûé êëàññ Mxx_ru::Abstract_target ïîñðåäñòâîì ìåòîäà
mxx_add_full_target_name. Ïîëó÷èòü èìåíà âñåõ ïðîèçâîäèìûõ öåëüþ ôàéëîâ ìîæíî
ñ ïîìîùüþ ìåòîäà mxx_full_target_names.

Âàæíî, ÷òîáû â èìåíà ïðîèçâîäèìûõ ôàéëîâ íå âêëþ÷àëèñü èìåíà ïðîìåæóòî÷íûõ
ðåçóëüòàòîâ ïîñòðîåíèÿ öåëè. Íàïðèìåð, äëÿ C/C++ ïðîåêòîâ òàêèìè ïðîìåæóòî÷-
íûìè ðåçóëüòàòàìè ÿâëÿþòñÿ îáúåêòíûå ôàéëû. Èõ èìåíà íå äîëæíû áûòü äîñòóïíû
÷åðåç mxx_full_target_names.

4.1.2 Íåîáõîäèìûå ïîäïðîåêòû

×àñòî áûâàåò, ÷òî öåëü íóæäàåòñÿ â ôàéëàõ, ïðîèçâîäèìûõ äðóãîé öåëüþ èç äðóãî-
ãî ïðîåêòíîãî ôàéëà. Íàïðèìåð, äëÿ ëèíêîâàíèÿ exe-ôàéëà ìîãóò ïîòðåáîâàòüñÿ lib-
ôàéëû, ñîçäàâàåìûå äðóãèìè ïîäïðîåêòàìè. Â ýòèõ ñëó÷àÿ ïðîåêò (öåëü) íóæäàåòñÿ â
ïîäïðîåêòàõ (ïîä÷èíåííûõ ïðîåêòàõ, ïîä÷èíåííûõ öåëÿõ).

Ïîäïðîåêòîì äîëæåí áûòü ïðîåêòíûéMxx_ru-ôàéë, ñîçäàííûé ïî îáû÷íûì ïðàâè-
ëàì ôîðìèðîâàíèÿ ïðîåêòíûõ Mxx_ru-ôàéëîâ. Ïîäïðîåêòû óêàçûâàþòñÿ ïðè ïîìîùè
ìåòîäà required_prj:

1 require 'mxx_ru/cpp'
2
3 Mxx_ru::setup_target(
4 Mxx_ru::Cpp::Composite_target.new( Mxx_ru::BUILD_ROOT ) {
5
6 global_include_path( "." )
7
8 required_prj( "oess_1/stdsn/prj.rb" )
9 required_prj( "oess_1/scheme/prj.rb" )
10 required_prj( "oess_1/util_cpp_serializer/prj.rb" )
11 required_prj( "oess_1/file/prj.rb" )
12 required_prj( "oess_1/db/prj.rb" )
13 required_prj( "oess_1/util_ent_enum/prj.rb" )
14 required_prj( "oess_1/util_slice_create/prj.rb" )
15 required_prj( "oess_1/tlv/prj.rb" )
16 }
17 )

Ìåòîä required_prj íå òîëüêî ñîõðàíÿåò â îïèñàíèè ïðîåêòà èìÿ åãî ïîäïðîåêòà �
â íåì ïðîèñõîäèò çàãðóçêà è îáðàáîòêà ôàéëà ïîäïðîåêòà.

Ïîëó÷èòü èìåíà âñåõ ïîäïðîåêòîâ ìîæíî ñ ïîìîùüþ ìåòîäà mxx_required_prjs.
Îáðàáîòêà ïîäïðîåêòîâ ìîæåò çàâèñèòü îò òèïà ïðîåêòà, íî èñõîäÿ èç çäðàâîãî

ñìûñëà, ìîæíî îæèäàòü, ÷òî â ìåòîäå build ñíà÷àëà âûçûâàþòñÿ ìåòîäû build äëÿ
âñåõ ïîäïðîåêòîâ. Íàïðèìåð, â C++ ïðîåêòàõ òàê è ïðîèñõîäèò.

4.1.3 Ãåíåðàòîðû èñõîäíûõ òåêñòîâ

Â íåêîòîðûõ ñëó÷àÿõ òðåáóåòñÿ èç ôàéëîâ îïðåäåëåííîãî òèïà ïðè ïîìîùè ñïåöèàëü-
íûõ èíñòðóìåíòîâ ñãåíåðèðîâàòü èñõîäíûå ôàéëû. Íàïðèìåð, èç .y-ôàéëîâ ñ ïîìîùüþ
yacc ãåíåðèðóåòñÿ èñõîäíûé êîä ñèíòàêñè÷åñêèõ àíàëèçàòîðîâ.
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Ðàçëè÷íûå ãåíåðàòîðû ðàáîòàþò ñ ðàçíûìè ôàéëàìè, ïîëó÷àþò ðàçëè÷íûå íàáîðû
ïàðàìåòðîâ è ïðîèçâîäÿò ðàçíîå êîëè÷åñòâî ðàçëè÷íûõ èñõîäíûõ ôàéëîâ. Íàïðèìåð,
èíñòðóìåíò uic èç Qt ìîæåò ïðîèçâîäèòü êàê çàãîëîâî÷íûå, òàê è ôàéëû ðåàëèçàöèè.

Ïîýòîìó â Mxx_ru èñïîëüçóåòñÿ îáîáùåííîå ïîíÿòèå ãåíåðàòîðà. Åñòü áàçîâûé
êëàññ Mxx_ru::Abstract_generator, êîòîðûé îïðåäåëÿåò äâà ìåòîäà: build è clean.
Âñå ãåíåðàòîðû äîëæíû áûòü ïðîèçâîäíûìè îò ýòîãî êëàññà.

Ïîñêîëüêó ðàçëè÷íûå ãåíåðàòîðû òðåáóþò ðàçëè÷íûõ ñïîñîáîâ ðàáîòû ñ íèìè, òî
Mxx_ru íèêàê íå ñïåöèôèöèðóåò äðóãèõ èíòåðôåéñîâ ãåíåðàòîðîâ. Åäèíñòâåííîå òðå-
áîâàíèå: ãåíåðàòîðû äîëæíû áûòü ïåðåäàíû â Mxx_ru::Abstract_target ñ ïîìîùüþ
ìåòîäà generator.

Çà çàïóñê ãåíåðàòîðîâ îòâå÷àåò êîíêðåòíûé êëàññ, ïðîèçâîäíûé îò
Mxx_ru::Abstract_target. Íàïðèìåð, êëàññû öåëåé äëÿ C++ ïðîåêòîâ çàïóñêà-
þò ãåíåðàòîðû ïîñëå òîãî, êàê îáðàáîòàþò âñå ïîäïðîåêòû è ïåðåä òåì, êàê íà÷íåòñÿ
êîìïèëÿöèÿ ñàìîãî ïðîåêòà.

Ò.ê. Mxx_ru íå îïðåäåëÿåò èíòåðôåéñà, ñ ïîìîùüþ êîòîðîãî ëþáîìó ãåíåðàòîðó
ìîæíî äàòü óêàçàíèÿ ïî ãåíåðàöèè, òî îáû÷íî èñïîëüçîâàíèå êîíêðåòíîãî ãåíåðàòîðà
âûãëÿäèò ñëåäóþùèì îáðàçîì:

1 require 'mxx_ru/<÷òî-òî>'
2
3 require '<ôàéë ñ îïèñàíèåì ãåíåðàòîðà>'
4
5 Mxx_ru::setup_target(
6 Mxx_ru::<êàêîé-òî êëàññ öåëè>.new( <ïñåâäîíèì> ) {
7 ...
8 gen = generator( <êëàññ ãåíåðàòîðà>.new( <ïàðàìåòðû> ) )
9 gen.<êàêîé-òî ìåòîä>( <ïàðàìåòðû> )
10 ...
11 }
12 )

Íàïðèìåð:

1 require 'mxx_ru/cpp'
2
3 require 'oess_1/version'
4 require 'oess_1/util_cpp_serializer/gen'
5
6 Mxx_ru::setup_target(
7 Mxx_ru::Cpp::Dll_target.new( "oess_1/db/prj.rb" ) {
8
9 ...
10 ddl_cpp_generator = generator(
11 Oess_1::Util_cpp_serializer::Gen.new( self ) )
12
13 sources_root( "impl" ) {
14
15 sources_root( "db_struct" ) {
16 cpp_source( "unit.cpp" )
17 ddl_cpp_generator.ddl_file( "unit.ddl" )
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18
19 cpp_source( "slice_unit.cpp" )
20 ddl_cpp_generator.ddl_file( "slice_unit.ddl" )
21
22 cpp_source( "slice_stream_item.cpp" )
23 ddl_cpp_generator.ddl_file( "slice_stream_item.ddl" )
24
25 cpp_source( "db_slicemap.cpp" )
26 cpp_source( "std_db_slicemap.cpp" )
27
28 cpp_source( "db_struct.cpp" )
29 cpp_source( "std_db_struct.cpp" )
30 }
31 }
32 ...
33 }
34 )
35

Ëèáî, ó÷èòûâàÿ, ÷òî ìåòîä generator âîçâðàùàåò ïåðåäàííûé åìó îáúåêò-
ãåíåðàòîð, ìîæíî âûçûâàòü ìåòîäû ãåíåðàòîðà íå ñîõðàíÿÿ ññûëêó íà íåãî â îòäåëüíîé
ïåðåìåííîé:

1 require 'mxx_ru/cpp'
2
3 require 'oess_1/util_cpp_serializer/gen'
4
5 Mxx_ru::setup_target(
6 Mxx_ru::Cpp::Exe_target.new( "test/stdsn/shptr/prj.rb" ) {
7
8 target( "test.stdsn.shptr" )
9
10 required_prj( "oess_1/defs/prj.rb" )
11 required_prj( "oess_1/io/prj.rb" )
12
13 generator( Oess_1::Util_cpp_serializer::Gen.new( self ) ).
14 ddl_file( "main.ddl" )
15
16 cpp_source( "main.cpp" )
17 }
18 )

Ïîëó÷èòü ñïèñîê âñåõ óñòàíîâëåííûõ ãåíåðàòîðîâ ìîæíî ñ ïîìîùüþ ìåòîäà
mxx_generators.

Åùå îäèí ñïîñîá ïðèìåíåíèÿ ãåíåðàòîðîâ îïèñàí â 6.6 íà ñòð. 50

4.2 Ïîäðîáíåå î Mxx_ru::setup_target

Mxx_ru ïîääåðæèâàåò êàðòó öåëåé � ïñåâäîíèìàì (ò.å. èìåíàì ïðîåêòíûõ ôàéëîâ)
ñîïîñòàâëåíû îáúåêòû-öåëè. Ôóíêöèÿ Mxx_ru::setup_target ïðåäíàçíà÷åíà äëÿ çàíå-
ñåíèÿ î÷åðåäíîé öåëè â ýòó êàðòó.
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Êðîìå òîãî, ôóíêöèÿ Mxx_ru::setup_target àâòîìàòè÷åñêè çàïóñêàåò ïîñòðîåíèå
èëè î÷èñòêó ïðîåêòà, åñëè ïåðåäàííàÿ â Mxx_ru::setup_target öåëü ÿâëÿåòñÿ ñàìîé
âåðõíåé (ò.å. öåëü ñîçäàåòñÿ â ïðîåêòíîì ôàéëå, èìÿ êîòîðîãî ïåðåäàíî èíòåðïðåòàòîðó
Ruby)1.

Ïðè îáðàáîòêå ñàìîé âåðõíåé öåëè Ôóíêöèÿ Mxx_ru::setup_target ïðîâåðÿåò íà-
ëè÷èå àðãóìåíòà --mxx-clean. Åñëè ýòîò àðãóìåíò óêàçàí, òî ó öåëè âûçûâàåòñÿ ìåòîä
clean. Â ïðîòèâíîì ñëó÷àå ó öåëè âûçûâàåòñÿ ìåòîä build.

1Â äåéñòâèòåëüíîñòè ñàìîé âåðõíåé öåëüþ ÿâëÿåòñÿ öåëü, äëÿ êîòîðîé êîíñòðóêòîð êëàññà
Mxx_ru::Abstract_Target áûë âûçâàí ñàìûì ïåðâûì.
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Ãëàâà 5

Mxx_ru äëÿ C/C++ ïðîåêòîâ

5.1 Ââåäåíèå

Mxx_ru ïðåäîñòàâëÿåò íàáîð ãîòîâûõ ñðåäñòâ äëÿ ïîääåðæêè êîìïèëÿöèè C/C++ ïðî-
åêòîâ. Ýòè ñðåäñòâà îïèñàíû â ôàéëå mxx_ru/cpp, êîòîðûé íåîáõîäèìî çàãðóæàòü äè-
ðåêòèâîé require:

1 require 'mxx_ru/cpp'
2 ...

Äëÿ ïîääåðæêè C/C++ â Mxx_ru âûäåëåíû âàæíûå ïîíÿòèÿ: toolset è
obj_placement.

Mxx_ru ïðåäîñòàâëÿåò ãîòîâûå êëàññû äëÿ òàêèõ òèïîâ öåëåé, êàê exe-ôàéë, dll-
ôàéë (ñ ïîääåðæêîé áèáëèîòåê èìïîðòà), lib-ôàéë, êîìïîçèòíûé ïðîåêò.

5.1.1 Ïîíÿòèå toolset

Toolset � ýòî íàáîð èíñòðóìåíòîâ, ïðèìåíÿåìûõ äëÿ êîìïèëÿöèè ïðîåêòà. Ïðîùå ãî-
âîðÿ, toolset îïðåäåëÿåò òèï, âåðñèþ è äðóãèå îñîáåííîñòè êîíêðåòíîãî êîìïèëÿòîðà
íà êîíêðåòíîé ïëàòôîðìå.

Mxx_ru óæå àäàïòèðîâàí ê ðÿäó êîìïèëÿòîðîâ. Â ÷àñòíîñòè ïîääåðæèâàþòñÿ êîì-
ïèëÿòîðû Borland C++ (âåðñèé 5.* íà ïëàòôîðìå mswin); Visual C++ (âåðñèé 7.* è 6.*
íà ïëàòôîðìå mswin); GNU C++ íà ïëàòôîðìàõ unix, mswin (÷åðåç ïîðòû mingw è
cygwin); ñ89 äëÿ HP NonStop (native-âåðñèÿ è êðîññ-êîìïèëÿòîð èç eToolkit äëÿ mswin).

Äëÿ êîððåêòíîé ðàáîòû Mxx_ru òèï toolset äîëæåí áûòü óêàçàí Mxx_ru âî âðåìÿ
íàñòðîéêè (ñì. 5.2 íà ñòð. 34).

Toolset ïðåäñòàâëÿåòñÿ îáúåêòîì êëàññà, ïðîèçâîäíîãî îò Mxx_ru::Cpp::Toolset.
Îáúåêò-toolset ñîçäàåòñÿ Mxx_ru è èñïîëüçóåòñÿ äëÿ âñåãî ïðîåêòà (ò.å. äëÿ ïðîåê-
òà, èìÿ ôàéëà êîòîðîãî óêàçàíî èíòåðïðåòàòîðó Ruby è äëÿ âñåõ åãî ïîäïðîåêòîâ).
Îáúåêò-toolset íåëüçÿ çàìåíèòü. Ïîëó÷èòü äîñòóï ê îáúåêòó-toolset ìîæíî ÷åðåç ìåòîä
toolset().

Èìåíà toolset

Êàæäûé toolset èìååò ñîáñòâåííîå èìÿ, äîñòóïíîå ÷åðåç ìåòîä name êëàññà
Mxx_ru::Cpp::Toolset. Ýòî èìÿ ìîæåò èñïîëüçîâàòüñÿ äëÿ íàñòðîéêè ïðîåêòà íà êîí-
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êðåòíûé êîìïèëÿòîð. Íàïðèìåð:

1 Mxx_ru::Cpp::Exe_target.new( "prj.rb" ) {
2 ...
3 if "vc" == toolset.name
4 # Àäàïòàöèÿ ê Visual C++.
5 cpp_source( "mswin/vc/exception_handler.cpp" )
6 elif "gcc" == toolset.name
7 # Àäàïòàöèÿ ê GNU C++.
8 cpp_source( "gcc/exception_handler.cpp" )
9 end
10 ...
11 }

Îïðåäåëåííûå íà äàííûé ìîìåíò èìåíà êîìïèëÿòîðîâ ïåðå÷èñëåíû â òàáëèöå 5.1.

bcc Êîìïèëÿòîð Borland C++ (ïëàòôîðìà mswin).
c89_nsk Êîìïèëÿòîð c89 äëÿ HP NonStop (ïëàòôîðìû HP NonStop è mswin).
gcc Êîìïèëÿòîð GNU C/C++ (ïëàòôîðìû unix, mswin).
vc Êîìïèëÿòîð Visual C++ (ïëàòôîðìà mswin).

Òàáëèöà 5.1: Èìåíà ðåàëèçîâàíûõ toolset.

Òåãè toolset

Ò.ê. toolset àäàïòèðîâàí ê êîíêðåòíîìó êîìïèëÿòîðó íà êîíêðåòíîé ïëàòôîðìå, òî
â ïðîåêòå ìîæíî èñïîëüçîâàòü toolset äëÿ íàñòðîéêè ïðîåêòà íà äàííóþ ïëàòôîðìó.
Äëÿ ýòèõ öåëåé â toolset åñòü ïîíÿòèå òåãîâ. Òåã � ýòî óíèêàëüíû òåêñòîâûé êëþ÷,
êîòîðîìó ñîïîñòàâëåíî òåêñòîâîå çíà÷åíèå. Òåãè óñòàíàâëèâàþòñÿ ñàìèìè toolset, à
òàê æå èõ ìîæíî óêàçàòü ïðè íàñòðîéêå Mxx_ru.

Äëÿ ïîëó÷åíèÿ çíà÷åíèÿ òåãà ïðåäíàçíà÷åí ìåòîä tag(a_name, a_default=nil).
Åñëè â toolset óñòàíîâëåí òåã ñ òàêèì èìåíåì, òî âîçâðàùàåòñÿ åãî çíà÷åíèå. Â ïðî-
òèâíîì ñëó÷àå âîçâðàùàåòñÿ çíà÷åíèå àðãóìåíòà a_default. Åñëè òåã íå óñòàíîâëåí è
a_default==nil, òî ïîðîæäàåòñÿ èñêëþ÷åíèå Mxx_ru::Cpp::Toolset::Unknown_tag_ex.

Ðÿä òåãîâ ñ÷èòàþòñÿ îáÿçàòåëüíûìè, îíè äîëæíû áûòü îïðåäåëåíû äëÿ âñåõ toolset
íà âñåõ ïëàòôîðìàõ (ñì. òàáëèöó 5.2).

host_os Îïåðàöèîííàÿ ñèñòåìà, íà êîòîðîé ïðîèçâîäèòñÿ êîìïèëÿöèÿ.
target_os Îïåðàöèîííàÿ ñèñòåìà, äëÿ êîòîðîé ïðîèçâîäèòñÿ êîìïèëÿöèÿ.

Òàáëèöà 5.2: Îáÿçàòåëüíûå òåãè äëÿ âñåõ toolset.

Çíà÷åíèÿ òåãîâ host_os è target_os ìîãóò ðàçëè÷àòüñÿ â ñëó÷àå èñïîëüçîâàíèÿ
êðîññ-êîìïèëÿòîðà, íàïðèìåð, c89 äëÿ HP NonStop.

Îïåðàöèîííûå ñèñòåìû èäåíòèôèöèðóþòñÿ ïåðå÷èñëåííûìè â òàáëèöå 5.3 èìåíàìè.
Íà ïëàòôîðìå unix äîëæåí áûòü îïðåäåëåí îáÿçàòåëüíûé òåã unix_port, êîòîðûé

îïðåäåëÿåò êîíêðåòíûé òèï unix. Ðåêîìåíäóåòñÿ èñïîëüçîâàòü ïåðå÷èñëåííûå â òàáëè-
öå 5.4 çíà÷åíèÿ1.

1Äðóãèå çíà÷åíèÿ áóäóò äîáàâëÿòüñÿ ïî ìåðå àäàïòàöèè Mxx_ru ê äðóãèì ïëàòôîðìàì.
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mswin 32-áèòîâûé âàðèàíò Microsoft Windows.
tandem_oss Ïîäñèñòåìà OSS (Open System Services) äëÿ HP NonStop.

unix Ðàçëè÷íûå âàðèàíòû Unix.

Òàáëèöà 5.3: Èìåíà îïåðàöèîííûõ ñèñòåì.

bsd FreeBSD/NetBSD/OpenBSD.
cygwin Cygwin íà Microsoft Windows.
linux GNU/Linux.
solaris Sun Solaris.

Òàáëèöà 5.4: Èìåíà âàðèàíòîâ Unix.

Ïðè íàñòðîéêå Mxx_ru ìîãóò áûòü óêàçàíû è äðóãèå òåãè, êîòîðûå íåîáõîäèìû
ïðîåêòó.

Ïðèìåð ðàáîòû ñ òåãàìè:

1 Mxx_ru::Cpp::Dll_target.new( "my.rb" ) {
2 # Ïîä Unix ïîìåùàåì ðåçóëüòàò êîìïèëÿöèè â ïîäêàòàëîã lib.
3 if "unix" == toolset.tag( "target_os" )
4 target_root( "lib" )
5 end
6 target( "my" )
7
8 # Åñëè èñïîëüçóåòñÿ àðõèòåêòóðà ïðîöåññîðà, îòëè÷íàÿ îò Intel x86,
9 # òî åå èìÿ äîëæíî áûòü óêàçàíî â ñîáñòâåííîì òåãå "arch".
10 if "x86" == toolset.tag( "arch", "x86" )
11 ...
12 else
13 ...
14 end
15 ...
16 }

5.1.2 Ïîíÿòèå obj_placement

Mxx_ru ïîçâîëÿåò óïðàâëÿòü ðàçìåùåíèåì ðåçóëüòàòîâ êîìïèëÿöèè è ëèíêîâêè
C/C++ ïðîåêòà. Äëÿ ýòèõ öåëåé èñïîëüçóåòñÿ ïîíÿòèå obj_placement � îáúåêòà ïðî-
èçâîäíîãî îò Mxx_ru::Cpp::Obj_placement êëàññà. Ýòîò îáúåêò óêàçûâàåò Mxx_ru êó-
äà ïîìåùàòü îáúåêòíûå ôàéëû, êóäà áèáëèîòåêè, êóäà ñêîìïèëèðîâàííûå ðåñóðñíûå
ôàéëû è ò.ä.

Ïðîåêò ìîæåò ñàì óêàçàòü íåîáõîäèìûé åìó òèï obj_placement. Äëÿ ýòîãî ïðåäíà-
çíà÷åí ìåòîä obj_placement. Íàïðèìåð:

1 Mxx_ru::Cpp::Dll_target.new( "my.rb" ) {
2 ...
3 obj_placement(
4 Mxx_ru::Cpp::Runtime_subdir_obj_placement.new(
5 "output" ) )
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6 ...
7 }

Ïðîåêò ìîæåò íàçíà÷èòü ãëîáàëüíûé obj_placement ïðè ïîìîùè ôóíêöèè
global_obj_placement. Â ýòîì ñëó÷àå äåéñòâèå íîâîãî obj_placement áóäåò ðàñïðî-
ñòðàíÿòüñÿ íà âñå ïîäïðîåêòû.

Ïîïûòêà óñòàíîâèòü îäíîâðåìåííî è ëîêàëüíûé è ãëîáàëüíûé obj_placement ÿâëÿ-
åòñÿ îøèáêîé è ïðèâåäåò ê èñêëþ÷åíèþ. Ðåêîìåíäóåòñÿ óñòàíàâëèâàòü òîëüêî ãëîáàëü-
íûé obj_placement â ñàìîì âåðõíåì, îáû÷íî êîìïîçèòíîì, ïðîåêòå.

Â ñîñòàâ Mxx_ru âõîäÿò äâà øòàòíûõ êëàññà äëÿ obj_placement:

• Mxx_ru::Cpp::Source_subdir_obj_placement, êîòîðûé ïîìåùàåò âñå îáúåêòíûå
ôàéëû (.obj, .o) â óêàçàííûé ïîäêàòàëîã òîãî êàòàëîãà, â êîòîðîì íàõîäèòñÿ èñ-
õîäíûé ôàéë. Ïî-óìîë÷àíèþ, èñïîëüçóåòñÿ ïîäêàòàëîã o. Íàïðèìåð, åñëè åñòü
èñõîäíûé ôàéë src/win/init.cpp, òî îáúåêòíûé ôàéë äëÿ íåãî áóäåò ðàçìåùåí
â src/win/o. Åñëè íóæíîãî ïîäêàòàëîãà íåò, òî îí áóäåò ñîçäàí. Òàêèì æå îáðà-
çîì îáðàáàòûâàþòñÿ ñêîìïèëèðîâàííûå ðåñóðñíûå ôàéëû íà ïëàòôîðìå mswin.
Ðàçìåùåíèå îñòàëüíûõ ðåçóëüòàòîâ êîìïèëÿöèè (exe, lib, dll, áèáëèîòåêè èìïîð-
òà è ò.ä.) îïðåäåëÿþòñÿ íà îñíîâàíèè çàäàííûõ â ïðîåêòå çíà÷åíèé îòíîñèòåëüíî
òåêóùåãî êàòàëîãà.

• Mxx_ru::Cpp::Runtime_subdir_obj_placement, êîòîðûé ïîìåùàåò âñå ðåçóëüòàòû
êîìïèëÿöèè â êàòàëîã, èìÿ êîòîðîãî çàâèñèò îò òèïà runtime. Ïðè ýòîì â êàòàëîãå-
ïðèåìíèêå ôîðìèðóåòñÿ èñõîäíîå äåðåâî êàòàëîãîâ.

Íàïðèìåð, åñëè åñòü äåðåâî êàòàëîãîâ:

|-- engine|-- interface| |-- high| `-- low`-- monitor

è èñïîëüçóåòñÿ Source_subdir_obj_placement, òî ïîñëå êîìïèëÿöèè äåðåâî êàòàëîãîâ
ïðèìåò âèä:

|-- engine| `-- o|-- interface| |-- high| | `-- o| |-- low| | `-- o| `-- o`-- monitor`-- o

Åñëè æå èñïîëüçóåòñÿ Runtime_subdir_obj_placement ñ ïîäêàòàëîãîì output â êà÷å-
ñòâå êîðíåâîãî è ñ ðåæèìîì êîìïèëÿöèè debug, òî ïîëó÷èòñÿ ñëåäóþùå äåðåâî êàòà-
ëîãîâ:
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|-- engine|-- interface| |-- high| `-- low|-- monitor`-- output`-- debug|-- engine|-- interface| |-- high| `-- low`-- monitor

Ïðè ýòîì âñå ðåçóëüòàòû êîìïèëÿöèè, âêëþ÷àÿ exe, dll, lib è ò.ä., áóäóò ïîìåùåíû â
output/debug.

Åñëè obj_placement íå çàäàí ÿâíî, òî èñïîëüçóåòñÿ Source_subdir_obj_placement.

5.1.3 Öåëè äëÿ C/C++ ïðîåêòîâ

Äëÿ C/C++ ïðîåêòîâ â Mxx_ru ñóùåñòâóþò ñëåäóþùèå êëàññû öåëåé:

• Mxx_ru::Cpp::Exe_target äëÿ ïîñòðîåíèÿ exe-ôàéëîâ;

• Mxx_ru::Cpp::Lib_target äëÿ ïîñòðîåíèÿ lib-ôàéëîâ (ñòàòè÷åñêèõ áèáëèîòåê);

• Mxx_ru::Cpp::Dll_target äëÿ ïîñòðîåíèÿ dll-ôàéëîâ (äèíàìè÷åñêè-çàãðóæàåìûõ
áèáëèîòåê è áèáëèîòåê èìïîðòà äëÿ íèõ);

• Mxx_ru::Cpp::Composite_target äëÿ êîìïîçèòíûõ ïðîåêòîâ.

Äëÿ C/C++ ïðîåêòà â ïðîåêòíîì ôàéëå íåîáõîäèìî ñîçäàòü è ïåðåäàòü â ôóíêöèþ
Mxx_ru::setup_target îáúåêò îäíîãî èç ýòèõ êëàññîâ.

Âñå êëàññû èìåþò êîíñòðóêòîðû, êîòîðûå ìîãóò ïîëó÷àòü áëîê êîäà (ñïåöèôè÷å-
ñêàÿ îñîáåííîñòü ÿçûêà Ruby). Ïîýòîìó äëÿ îïèñàíèÿ ïðîåêòà íå îáÿçàòåëüíî ñîçäàâàòü
ñâîé êëàññ, ïðîèçâîäíûé îò îäíîãî èç óêàçàííûõ âûøå êëàññîâ. Äîñòàòî÷íî ñîçäàòü
îáúåêò îäíîãî èç ñóùåñòâóþùèõ êëàññîâ è ïåðåäàòü â åãî êîíñòðóêòîð áëîê, â êîòîðîì
ïðîèçâîäèòñÿ íàñòðîéêà ïðîåêòà:

1 Mxx_ru::Cpp::Exe_target.new( ... ) { ... }

Ïðèìå÷àíèå. Äëÿ òîãî, ÷òîáû Ruby ñ÷èòàë áëîê â ôèãóðíûõ ñêîáêàõ ïàðàìåòðîì
êîíñòðóêòîðà íåîáõîäèìî, ÷òîáû îòêðûâàþùàÿ ôèãóðíàÿ ñêîáêà ýòîãî áëîêà ðàñïî-
ëàãàëàñü íà òîé æå ñòðîêå, ÷òî è çàêðûâàþùàÿ êðóãëàÿ ñêîáêà âûçîâà êîíñòðóêòîðà.
Íàïðèìåð:

1 # Ïðàâèëüíî.
2 Mxx_ru::Cpp::Exe_target.new( "my.rb" ) { target( "my" ) c_source( "my.c" ) }
3
4 # Ïðàâèëüíî.
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5 Mxx_ru::Cpp::Exe_target.new( "my.rb" ) { target( "my" )
6 c_source( "my.c" ) }
7
8 # Ïðàâèëüíî.
9 Mxx_ru::Cpp::Exe_target.new( "my.rb" ) {
10 target( "my" )
11 c_source( "my.c" )
12 }
13
14 # Íå ïðàâèëüíî!
15 Mxx_ru::Cpp::Exe_target.new( "my.rb" )
16 {
17 target( "my" )
18 c_source( "my.c" )
19 }
20
21 # Ïðàâèëüíî. Îáðàòíûé ñëýø â êîíöå ñòðîêè îçíà÷àåò,
22 # ÷òî íà ñëåäóþùåé ñòðîêå íàõîäèòñÿ ïðîäîëæåíèå äàííîé ñòðîêè.
23 Mxx_ru::Cpp::Exe_target.new( "my.rb" ) \
24 {
25 target( "my" )
26 c_source( "my.c" )
27 }

5.1.4 Ïîðÿäîê âûïîëíåíèÿ build/clean

Ïðè ïîñòðîåíèè C/C++ öåëåé âûïîëíÿþòñÿ ñëåäóþùèå äåéñòâèÿ:

1. Âûïîëíÿåòñÿ ïîñòðîåíèå âñåõ ïîäïðîåêòîâ.

2. Âûïîëíÿåòñÿ âûçîâ ìåòîäà build ó âñåõ ãåíåðàòîðîâ èñõîäíîãî êîäà.

3. Çàïóñêàåòñÿ àíàëèçàòîð C/C++ çàâèñèìîñòåé.

4. Âûïîëíÿåòñÿ êîìïèëÿöèÿ âñåõ C ôàéëîâ.

5. Âûïîëíÿåòñÿ êîìïèëÿöèÿ âñåõ Ñ++ ôàéëîâ.

6. Åñëè íà ïëàòôîðìå mswin îïðåäåëåíû ðåñóðñû, òî âûïîëíÿåòñÿ êîìïèëÿöèÿ ðå-
ñóðñîâ.

7. Åñëè òèïîì öåëè ÿâëÿåòñÿ lib, òî ñòðîèòñÿ ñòàòè÷åñêàÿ áèáëèîòåêà. Â ñëó÷àå exe
è dll îñóùåñòâëÿåòñÿ ëèíêîâêà exe- èëè dll-ôàéëà ñîîòâåòñòâåííî. Åñëè äëÿ dll
îïðåäåëåíî ðàñïîëîæåíèå áèáëèîòåêè èìïîðòà, òî ñòðîèòñÿ áèáëèîòåêà èìïîðòà.

Ïðè î÷èñòêå C/C++ öåëåé âûïîëíÿþòñÿ ñëåäóþùèå äåéñòâèÿ:

1. Âûïîëíÿåòñÿ î÷èñòêà âñåõ ïîäïðîåêòîâ.

2. Âûïîëíÿåòñÿ âûçîâ ìåòîäà clean ó âñåõ ãåíåðàòîðîâ èñõîäíîãî êîäà.

3. Óäàëÿþòñÿ îáúåêòíûå ôàéëû äëÿ âñåõ C ôàéëîâ.

4. Óäàëÿþòñÿ îáúåêòíûå ôàéëû äëÿ âñåõ C++ ôàéëîâ.
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5. Åñëè íà ïëàòôîðìå mswin îïðåäåëåíû ðåñóðñû, òî óäàëÿþòñÿ ñêîìïèëèðîâàííûå
ðåñóðñíûå ôàéëû.

6. Åñëè òèïîì öåëè ÿâëÿåòñÿ lib, òî óäàëÿåòñÿ ñòàòè÷åñêàÿ áèáëèîòåêà. Â ñëó÷àå exe
è dll óäàëÿþòñÿ exe- è dll-ôàéëû. Åñëè äëÿ dll îïðåäåëåíî ðàñïîëîæåíèå áèáëèî-
òåêè èìïîðòà, òî áèáëèîòåêà èìïîðòà òàê æå óäàëÿåòñÿ.

Ïðèìå÷àíèå. Êëàññ Composite_target âûïîëíÿåò ïîñòðîåíèå è î÷èñòêó òîëüêî
ïîäïðîåêòîâ.

5.1.5 Ðåæèìû runtime

Mxx_ru ïîçâîëÿåò ñòðîèòü C/C++ ïðîåêòû â òðåõ ðåæèìàõ runtime:

• debug. Â ýòîì ðåæèìå èñïîëüçóþòñÿ îòëàäî÷íûå áèáëèîòåêè runtime. Êîìïèëÿòî-
ðó è ëèíêåðó óêàçûâàþòñÿ îïöèè äëÿ ãåíåðàöèè è âêëþ÷åíèÿ â ðåçóëüòèðóþùóþ
öåëü îòëàäî÷íîé èíôîðìàöèè;

• default. Â ýòîì ðåæèìå èñïîëüçóþòñÿ release-áèáëèîòåêè runtime, íî íè êîìïèëÿ-
òîðó, íè ëèíêåðó íå çàäàþòñÿ êàêèå-ëèáî îïöèè êîìïèëÿòîðà. Ò.å. ïîëó÷èâøóþñÿ
öåëü íåëüçÿ îòëàæèâàòü, íî íà êîìïèëÿöèþ óõîäèò ìåíüøå âðåìåíè, ÷åì íà êîì-
ïèëÿöèþ ñ âêëþ÷åííîé îïòèìèçàöèåé. Ìàêðîñ NDEBUG íå îïðåäåëÿåòñÿ (ò.å. áó-
äóò ðàáîòàòü assert-û). Ýòîò ðåæèì èñïîëüçóåòñÿ ïî-óìîë÷àíèþ, åñëè íå óêàçàíû
ðåæèìû debug, release;

• release. Â ýòîì ðåæèìå èñïîëüçóþòñÿ release-áèáëèîòåêè runtime. Êîìïèëÿòîðó è
ëèíêåðó óêàçûâàþòñÿ îïöèè äëÿ âêëþ÷åíèÿ îïòèìèçàöèè. Îïðåäåëÿåòñÿ ìàêðîñ
NDEBUG.

Óêàçàòü ðåæèì runtime ìîæíî äâóìÿ ñïîñîáàìè:

1. Â ïðîåêòíîì ôàéëå ïðè ïîìîùè ôóíêöèè runtime_mode. Íàïðèìåð:

1 Mxx_ru::Cpp::Exe_target( "prj.rb" ) {
2 runtime_mode( Mxx_ru::Cpp::RUNTIME_RELEASE )
3 ...
4 }

2. Â êîìàíäíîé ñòðîêå ïîñðåäñòâîì àðãóìåíòîâ --mxx-cpp-release èëè
--mxx-cpp-debug. Íàïðèìåð:

ruby build.rb --mxx-cpp-release

5.1.6 Ëîêàëüíûå, ãëîáàëüíûå è ðàñïðîñòðàíÿåìûå ïàðàìåòðû ïðîåê-
òà

Îïèñàíèå C/C++ ïðîåêòà â Mxx_ru ñîñòîèò â ïåðå÷èñëåíèè òàêèõ ïàðàìåòðîâ, êàê
èìÿ ðåçóëüòèðóþùåãî ôàéëà, èìåíà èñõîäíûõ ôàéëîâ è íåîáõîäèìûõ áèáëèîòåê, íåîá-
õîäèìûõ de�ne-ñèìâîëîâ, íåîáõîäèìûõ îïöèé êîìïèëÿòîðà, ëèíêåðà è ò.ä. ×àñòü ýòèõ
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ïàðàìåòðîâ ìîãóò îòíîñèòüñÿ òîëüêî ê ñàìîìó ïðîåêòó. Íàïðèìåð, èìåíà èñõîäíûõ
ôàéëîâ. Íî ÷àñòü ïàðàìåòðîâ, ò.ê. de�ne-ñèìâîëû è îïöèè êîìïèëÿòîðà, ðàçäåëÿþòñÿ
íà òðè òèïà:

Ëîêàëüíûå ïàðàìåòðû ðàñïðîñòðàíÿþòñÿ òîëüêî íà ñàì ïðîåêò. Íå îêàçûâàþò íèêà-
êîãî âîçäåéñòâèÿ íè íà ïîäïðîåêòû, íè íà ïðîåêòû, êîòîðûå èñïîëüçóþò äàííûé
ïðîåêò â êà÷åñòâå ïîäïðîåêòà.

Ïðèìåð óñòàíîâëåíèÿ ëîêàëüíîãî de�ne-ñèìâîëà:

1 Mxx_ru::Cpp::Dll_target.new( "my_dll/prj.rb" ) {
2 target( "my_dll" )
3 implib_path( "lib" )
4
5 cpp_source( "my_dll/impl.cpp" )
6
7 defines( "MY_DLL_PRJ" )
8 }

Óñòàíîâëåííûé òàêèì îáðàçîì ñèìâîë MY_DLL_PRJ áóäåò äîñòóïåí òîëüêî ïðè
êîìïèëÿöèè my_dll/impl.cpp.

Ãëîáàëüíûå ïàðàìåòðû ðàñïðîñòðàíÿþòñÿ íà âñå ïðîåêòû.

Ãëîáàëüíûå ïàðàìåòðû çàäàþòñÿ ñ ïîìîùüþ ôóíêöèé ñ èìåíàìè âèäà
global_<èìÿ>, ãäå <èìÿ> � ýòî èìÿ ôóíêöèè äëÿ óñòàíîâêè ëîêàëüíîãî ïà-
ðàìåòðà òîãî æå íàçíà÷åíèÿ. Íàïðèìåð: global_de�ne, global_include_path,
global_compiler_option è ò.ä.

Ïðèìåð óñòàíîâêè ãëîáàëüíîãî ïóòè ïîèñêà çàãîëîâî÷íûõ ôàéëîâ äëÿ êîìïîçèò-
íîãî ïðîåêòà:

1 Mxx_ru::Cpp::Composite_target.new( Mxx_ru::BUILD_ROOT ) {
2
3 global_include_path( "." )
4
5 required_prj( "engine/prj.rb" )
6 required_prj( "interface/prj.rb" )
7 }

Â ýòîì ñëó÷àå ïðè êîìïèëÿöèè âñåõ ôàéëîâ èç ïðîåêòîâ engine/prj.rb è
interface/prj.rb â êà÷åñòâå ïóòè ïîèñêà çàãîëîâî÷íûõ ôàéëîâ áóäåò èñïîëü-
çîâàí òåêóùèé êàòàëîã.

Ïðèìåð óñòàíîâêè ãëîáàëüíîé îïöèè êîìïèëÿòîðà.

1 Mxx_ru::Cpp::Dll_target.new( "packer/prj.rb" ) {
2 ...
3 # Äîëæåí èñïîëüçîâàòüñÿ ðåæèì âûðàâíèâàíèÿ â 4 áàéòà.
4 if "vc" == toolset.name
5 global_compiler_option( "-Zp4" )
6 end
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7 ...
8 }

Â ýòîì ñëó÷àå ïðè êîìïèëÿöèè âñåõ ôàéëîâ âñåõ ïðîåêòîâ, êîòîðûå îêàçàëèñü
â îäíîì îáùåì ïðîåêòå ñ packer/prj.rb êîìïèëÿòîðó Visual C++ áóäåò ïåðåäà-
âàòüñÿ îïöèÿ -Zp4.

Ðàñïðîñòðàíÿåìûå (upspread) ïàðàìåòðû ðàñïðîñòðàíÿþòñÿ òîëüêî íà ñàì ïðîåêò
è íà òå ïðîåêòû, êîòîðûå èñïîëüçóþò äàííûé ïðîåêò â êà÷åñòâå ïîäïðîåêòà (âíå
çàâèñèìîñòè îò ñòåïåíè âëîæåííîñòè).

Upspread-ïàðàìåòðû óñòàíàâëèâàþòñÿ òåìè æå ôóíêöèÿìè, ÷òî è ëîêàëü-
íûå ïàðàìåòðû, íî ñ óêàçàíèåì â êà÷åñòâå âòîðîãî àðãóìåíòà êîíñòàíòû
Mxx_ru::Cpp::Target::OPT_UPSPREAD.

Ïðèìåð óñòàíîâêè upspread de�ne-ñèìâîëà è upspread ïóòè ïîèñêà çàãîëîâî÷íûõ
ôàéëîâ:

1 Mxx_ru::Cpp::Lib_target.new( "pcre/prj.rb" ) {
2 target_root( "lib" )
3 target( "pcre.4.5.0" )
4
5 c_source( "get.c" )
6 c_source( "maketables.c" )
7 c_source( "pcre.c" )
8 c_source( "study.c" )
9
10 define( "PCRE_STATIC", Mxx_ru::Cpp::Target::OPT_UPSPREAD )
11 define( "SUPPORT_UTF8", Mxx_ru::Cpp::Target::OPT_UPSPREAD )
12
13 include_path( "pcre", Mxx_ru::Cpp::Target::OPT_UPSPREAD )
14 }

Â ýòîì ñëó÷àå ïðè êîìïèëÿöèè âñåõ ïðîåêòîâ, êîòîðûå ïðÿìî èëè êîñâåííî èñ-
ïîëüçóþò ïðîåêò pcre/prj.rb â êà÷åñòâå ïîäïðîåêòà (ò.å. óêàçûâàþò åãî èìÿ,
ëèáî èìÿ èñïîëüçóþùåãî åãî ïðîåêòà â required_prj) â êà÷åñòâå de�ne-ñèìâîëîâ
áóäóò îïðåäåëåíû PCRE_STATIC è SUPPORT_UTF8, à â êà÷åñòâå ïóòè äëÿ ïîèñêà çà-
ãîëîâî÷íûõ ôàéëîâ áóäåò èñïîëüçîâàòüñÿ ïîäêàòàëîã pcre.

5.1.7 Àðãóìåíò mxx-cpp-1

Åñëè â êîìàíäíîé ñòðîêå èíòåðïðåòàòîðó Ruby óêàçàí àðãóìåíò --mxx-cpp-1, òî îïå-
ðàöèè build è clean íå ðàñïðîñòðàíÿþòñÿ íà ïîäïðîåêòû.

Àðãóìåíò --mxx-cpp-1 óäîáíî ïðèìåíÿòü, êîãäà âûïîëíÿþòñÿ ðàáîòû íàä îäíèì
ïîäïðîåêòîì â ñîñòàâå áîëüøîãî êîìïîçèòíîãî ïðîåêòà. Çàïóñê ïîñòðîåíèÿ âñåãî êîì-
ïîçèòà ìîæåò çàíèìàòü ìíîãî âðåìåíè, ÷òî ðàñòî÷èòåëüíî, åñëè âíîñèìûå â ïîäïðîåêò
èçìåíåíèÿ íå òðåáóþò ïåðåêîìïèëÿöèè è ïåðåëèíêîâêè îñòàëüíûõ ïîäïðîåêòîâ. Â ýòîì
ñëó÷àå èíòåðïðåòàòîðó Ruby â êîìàíäíîé ñòðîêå óêàçûâàåòñÿ íå build.rb, à èìÿ ïðî-
åêòíîãî ôàéëà è àðãóìåíò --mxx-cpp-1:

ruby some/project/prj.rb --mxx-cpp-1
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Àðãóìåíò --mxx-cpp-1 ìîæåò èñïîëüçîâàòüñÿ íå òîëüêî äëÿ îïåðàöèè build, íî è
äëÿ îïåðàöèè clean � â ýòîì ñëó÷àå áóäóò óäàëåíû òîëüêî ôàéëû, îòíîñÿùèåñÿ íåïî-
ñðåäñòâåííî ê óêàçàííîãî ïðîåêòó.

ruby some/project/prj.rb --mxx-cpp-1 --mxx-clean

5.1.8 Àðãóìåíò mxx-cpp-no-depends-analyzer

Àðãóìåíò --mxx-cpp-no-depends-analyzer2 óêàçûâàåò Mxx_ru íå ïðîâîäèòü ïîèñê
C/C++ çàâèñèìîñòåé ïóòåì àíàëèçà èñõîäíûõ è çàãîëîâî÷íûõ ôàéëîâ. Ïî óìîë÷à-
íèþ òàêîé àíàëèç ïðîèçâîäèòñÿ, ÷òî ìîæåò çíà÷èòåëüíî çàìåäëÿòü ïðîöåññ êîìïèëÿ-
öèè. Èíîãäà (íàïðèìåð, ïðè ïîëíîé ïåðåêîìïèëÿöèè ïðîåêòà) ïîèñêîì çàâèñèìîñòåé
ìîæíî ïðåíåáðå÷ü. Â òàêèõ ñëó÷àÿõ èíòåðïðåòàòîðó Ruby ìîæíî óêàçàòü àãðóìåíò
--mxx-cpp-no-depends-analyzer:

ruby some/project/prj.rb --mxx-cpp-no-depends-analyzer

5.2 Íàñòðîéêà Mxx_ru äëÿ ðàáîòû ñ C/C++ ïðîåêòàìè

Äëÿ èñïîëüçîâàíèÿ âîçìîæíîñòåé Mxx_ru äëÿ ðàáîòû ñ C/C++ ïðîåêòàìè íåîáõîäèìî
îïðåäåëèòü ïåðåìåííóþ ñðåäû MXX_RU_CPP_TOOLSET. Çíà÷åíèå ýòîé ïåðåìåííîé ñðåäû
äîëæíî èìåòü âèä:

MXX_RU_CPP_TOOLSET=<file> [tag=value [tag=value [...]]
ãäå <file> � ýòî èìÿ .rb-ôàéëà èç ñîñòàâà Mxx_ru, êîòîðûé îòâå÷àåò çà ñîçäàíèÿ
îáúåêòà-toolset. Ïîääåðæèâàåìûå toolset ïåðå÷èñëåíû â òàáëèöå 5.5. Ïàðû çíà÷åíèé
tag, value áóäóò óñòàíîâëåíû â êà÷åñòâå òåãîâ âûáðàííîãî toolset.

mxx_ru/cpp/toolsets/bcc_win32_5 Borland C++ 5.* äëÿ Microsoft Windows
mxx_ru/cpp/toolsets/c89_etk_nsk c89 äëÿ HP NonStop èç eToolkit

äëÿ Microsoft Windows
mxx_ru/cpp/toolsets/c89_nsk ñ89 äëÿ HP NonStop
mxx_ru/cpp/toolsets/gcc_cygwin GNU C/C++ äëÿ Cygwin
mxx_ru/cpp/toolsets/gcc_mingw Minimalist GNU C/C++ äëÿ Windows
mxx_ru/cpp/toolsets/gcc_unix GNU C/C++ äëÿ Unix
mxx_ru/cpp/toolsets/vc7 Visual C++ 7.* äëÿ Microsoft Windows

Òàáëèöà 5.5: Ñïèñîê ïîääåðæèâàåìûõ Mxx_ru toolset.

Ïðèìåðû:

export MXX_RU_CPP_TOOLSET=mxx_ru/cpp/toolset/gcc_unix unix=linux arch=x86

set MXX_RU_CPP_TOOLSET=mxx_ru/cpp/toolset/vc7
2Äîáàâëåí â âåðñèè 1.0.9.
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5.3 Ïîëó÷åíèå äîñòóïà ê toolset

Ïîëó÷èòü îáúåêò-toolset èç ïðîåêòà ìîæíî îáðàòèâøèñü ê ìåòîäó toolset êëàññà
Mxx_ru::Cpp::Target. Íàïðèìåð:

1 Mxx_ru::Cpp::Exe_target.new( "my/prj.rb" ) {
2 ...
3 if "vc" == toolset.name
4 ...
5 end
6 ...
7 }

Ïðèìå÷àíèå. Ò.ê. toolset ÿâëÿåòñÿ íå ñòàòè÷åñêèì ìåòîäîì, åãî ìîæíî âûçû-
âàòü òîëüêî äëÿ ñîçäàííîãî îáúåêòà-öåëè. Íàïðèìåð, êàê ïîêàçàíî âûøå, â áëîêå êîäà,
ïåðåäàííîãî â êîíñòðóêòîð â êà÷åñòâå àðãóìåíòà.

5.4 Óñòàíîâêà ðåæèìà runtime â ïðîåêòíîì ôàéëå

Óñòàíîâèòü ðåæèì runtime â ïðîåêòíîì ôàéëå ìîæíî ïðè ïîìî-
ùè ìåòîäà runtime_mode. Çíà÷åíèÿ ðåæèìà runtime çàäàþòñÿ êîí-
ñòàíòàìè: Mxx_ru::Cpp::RUNTIME_DEBUG, Mxx_ru::Cpp::RUNTIME_DEFAULT,
Mxx_ru::Cpp::RUNTIME_RELEASE. Ïî-óìîë÷àíèþ èñïîëüçóåòñÿ ðåæèì default.

Ðåæèì runtime ÿâëÿåòñÿ ãëîáàëüíûì ïàðàìåòðîì. Îí ðàñïðîñòðàíÿåòñÿ íà âñå ïðî-
åêòû ñðàçó. Ïîïûòêà äâóõ ïðîåêòîâ óñòàíîâèòü ðàçíûå çíà÷åíèÿ runtime ïðèâåäåò ê
ïîðîæäåíèþ èñêëþ÷åíèÿ.

Ïîëó÷èòü òåêóùåå çíà÷åíèå ðåæèìà runtime ìîæíî ñ ïîìîùüþ ìåòîäà
mxx_runtime_mode.

Ñì. òàê æå 5.1.5 íà ñòð. 31.

5.5 Óñòàíîâêà òèïà runtime library

Íà ïëàòôîðìàõ, êîòîðûå ïîääåðæèâàþò äèíàìè÷åñêè-çàãðóæàåìûå áèáëèîòåêè, íåêî-
òîðûå toolset ïîçâîëÿþò âûáðàòü îäèí èç äâóõ òèïîâ runtime library (rtl): static (êîä rtl
âëèíêîâûâàåòñÿ â ñàìî ïðèëîæåíèå) è shared (êîä rtl íàõîäèòñÿ â îòäåëüíîé dll, ê êîòî-
ðîé ëèíêóåòñÿ ïðèëîæåíèå). Åñëè ïðèëîæåíèå èñïîëüçóåò ñîáñòâåííûå dll è ïåðåäàåò
C++ îáúåêòû ñîçäàííûå â îäíîé dll äëÿ óíè÷òîæåíèÿ â äðóãóþ dll, òî òàêîå ïðèëî-
æåíèå äîëæíî èñïîëüçîâàòü shared âàðèàíò rtl (â ýòîì ñëó÷àå âñå dll èìåþò îáùèé
heap).

Óñòàíîâèòü òèï rtl ìîæíî ïðè ïîìîùè ìåòîäà rtl_mode. Òèï rtl çàäàåòñÿ ñ ïî-
ìîùüþ êîíñòàíò: Mxx_ru::Cpp::RTL_DEFAULT (ïðîåêòó âñå ðàâíî, êàêîé òèï rtl áóäåò
èñïîëüçîâàòüñÿ), Mxx_ru::Cpp::RTL_STATIC (òðåáóåòñÿ èñïîëüçîâàòü ñòàòè÷åñêèé âà-
ðèàíò rtl), Mxx_ru::Cpp::RTL_SHARED (òðåáóåòñÿ èñïîëüçîâàòü ðàçäåëÿåìûé âàðèàíò
rtl). Ïî-óìîë÷àíèþ çíà÷åíèå rtl_mode óñòàíîâëåíî â Mxx_ru::Cpp::RTL_DEFAULT (ò.í.
default ðåæèì).

Òèï rtl ÿâëÿåòñÿ ãëîáàëüíûì ïàðàìåòðîì. Îí ðàñïðîñòðàíÿåòñÿ íà âñå ïðîåêòû
ñðàçó. Ïîïûòêà äâóõ ïðîåêòîâ óñòàíîâèòü ðàçíûå çíà÷åíèÿ òèïà rtl ïðèâåäåò ê ïîðîæ-
äåíèþ èñêëþ÷åíèÿ.

Áåç îãðàíè÷åíèé äîñòóïà c© 2004-2005 Intervale 37 èç 62



Mxx_ru Âåðñèÿ: 1.0.9Êðàòêîå ðóêîâîäñòâî Äàòà: 2005.04.02Ãëàâà 5. Mxx_ru äëÿ C/C++ ïðîåêòîâ

Åñëè òèï rtl íå áûë óñòàíîâëåí (ò.å. îñòàëñÿ default-ðåæèì), òî òèï èñïîëüçóåìîé rtl
îïðåäåëÿåòñÿ toolset. Êàê ïðàâèëî, èñïîëüçóåòñÿ rtl, êîòîðûé êîìïèëÿòîð ïîäñòàâëÿåò
ïî-óìîë÷àíèþ, åñëè åìó íå äàíî íèêàêèõ ÿâíûõ óêàçàíèé íà ýòîò ñ÷åò.

Ïðèìåð:

1 Mxx_ru::Cpp::Dll_target.new( "my/prj.rb" ) {
2 target_root( "lib" )
3 target( "my" )
4
5 rtl_mode( Mxx_ru::Cpp::RTL_SHARED )
6 ...
7 }
Ïîëó÷èòü òåêóùåå çíà÷åíèå òèïà rtl ìîæíî ñ ïîìîùüþ ìåòîäà mxx_rtl_mode.

5.6 Óñòàíîâêà ðåæèìà ìíîãîïîòî÷íîñòè

Íà íåêîòîðûõ ïëàòôîðìàõ, íàïðèìåð, mswin, òðåáóåòñÿ ÿâíî óêàçûâàòü, íóæäàåòñÿ ëè
ïðèëîæåíèå â ïîääåðæêå ìíîãîïîòî÷íîñòè èëè íåò. Äëÿ óñòàíîâëåíèÿ ðåæèìà ìíî-
ãîïîòî÷íîñòè â Mxx_ru èñïîëüçóåòñÿ ìåòîä threading_mode. Ðåæèì ìíîãîïîòî÷íî-
ñòè îïðåäåëÿåòñÿ ñ ïîìîùüþ êîíñòàíò Mxx_ru::Cpp::THREADING_DEFAULT (ïðîåêò íå
ïðåäúÿâëÿåò íèêàêèõ òðåáîâàíèé ê ðåæèìó ìíîãîïîòî÷íîñòè, ÿâëÿåòñÿ îäíîïîòî÷íûì,
íî ìîæåò ðàáîòàòü è â ìíîãîïîòî÷íîì ïðèëîæåíèè), Mxx_ru::Cpp::THREADING_MULTI
(ïðîåêò òðåáóåò ïîääåðæêè ìíîãîïîòî÷íîñòè), Mxx_ru::Cpp::THREADING_SINGLE (ïðî-
åêò ðàñ÷èòàí òîëüêî íà îäíîïîòî÷íîñòü, íå ìîæåò èñïîëüçîâàòüñÿ ñîâìåñòíî ñ
ìíîãîïîòî÷íûìè ïðîåêòàìè). Ïî-óìîë÷àíèþ ðåæèì ìíîãîïîòî÷íîñòè âûñòàâëåí â
Mxx_ru::Cpp::THREADING_DEFAULT.

Åñëè ðåæèì ìíîãîïîòî÷íîñòè îòëè÷àåòñÿ îò Mxx_ru::Cpp::THREADING_MULTI è êîì-
ïèëÿòîð íóæäàåòñÿ â ÿâíîì óêàçàíèè ðåæèìà ìíîãîïîòî÷íîñòè, òî èñïîëüçóåòñÿ îäíî-
ïîòî÷íûé ðåæèì.

Ðåæèì ìíîãîïîòî÷íîñòè ÿâëÿåòñÿ ãëîáàëüíûì ïàðàìåòðîì. Îí ðàñïðîñòðàíÿåòñÿ
íà âñå ïðîåêòû ñðàçó. Ïîïûòêà äâóõ ïðîåêòîâ óñòàíîâèòü ðàçíûå çíà÷åíèÿ ðåæèìà
ìíîãîïîòî÷íîñòè ïðèâåäåò ê ïîðîæäåíèþ èñêëþ÷åíèÿ.

1 Mxx_ru::Cpp::Dll_target.new( "threads_1/dll.rb" ) {
2 target( "threads_1.4.0" )
3
4 rtl_mode( Mxx_ru::Cpp::RTL_SHARED )
5 threading_mode( Mxx_ru::Cpp::THREADING_MULTI )
6 ...
7 }
Ïîëó÷èòü òåêóùåå çíà÷åíèå ðåæèìà ìíîãîïîòî÷íîñòè ìîæíî ñ ïîìîùüþ ìåòîäà

mxx_threading_mode.
Ïðèìå÷àíèå. Äëÿ íåêîòîðûõ êîìïèëÿòîðîâ, íàïðèìåð, Visual C++, èìåíà èñïîëü-

çóåìûõ rtl-áèáëèîòåê âûáèðàþòñÿ èñõîäÿ èç òèïà rtl è ðåæèìà ìíîãîïîòî÷íîñòè. È íå
äëÿ âñåõ ñî÷åòàíèé âîçìîæíûõ òèïîâ rtl è ðåæèìà ìíîãîïîòî÷íîñòè êîìïèëÿòîð ìî-
æåò èìåòü áèáëèîòåêè. Òàê, Visual C++ íå èìååò áèáëèîòåê äëÿ îäíîïîòî÷íîé shared
rtl.
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5.7 Óñòàíîâêà ðåæèìà RTTI

Â íåêîòîðûõ êîìïèëÿòîðàõ ðåæèì RTTI (Run-Time Type Identi�cation) ïî-óìîë÷àíèþ
îòêëþ÷åí (íàïðèìåð, Visual C++) èëè ìîæåò áûòü îòêëþ÷åí (íàïðèìåð, GNU
C++). Åñëè ïðîåêò íóæäàåòñÿ â RTTI, íàïðèìåð, äëÿ áåçîïàñíîãî èñïîëüçîâàíèÿ
dynamic_cast , òî ïðîåêò äîëæåí ÿâíî âêëþ÷èòü ðåæèì RTTI. Íàïðîòèâ, åñëè ïðî-
åêò íå íóæäàåòñÿ â RTTI è äëÿ ïðîåêòà êðèòè÷íî âðåìÿ èñïîëíåíèÿ è/èëè îáúåì
ðåçóëüòèðóþùåãî êîäà, òî ðåæèì RTTI ìîæåò áûòü îòêëþ÷åí.

Äëÿ âêëþ÷åíèÿ/âûêëþ÷åíèÿ ðåæèìà RTTI ïðåäíàçíà÷åí ìåòîä rtti_mode, êîòî-
ðûé ïðèíèìàåò â êà÷åñòâå çíà÷åíèé êîíñòàíòû Mxx_ru::Cpp::RTTI_DEFAULT (ïðîåêòó
âñå ðàâíî, èñïîëüçóåòñÿ ëè RTTI èëè íåò), Mxx_ru::Cpp::RTTI_ENABLED (ïðîåêòó íåîá-
õîäèì ðåæèì RTTI) è Mxx_ru::Cpp::RTTI_DISABLED (ïðîåêòó íåîáõîäèìî îòñóòñòâèå
RTTI).

Ðåæèì RTTI ÿâëÿåòñÿ ãëîáàëüíûì ïàðàìåòðîì. Îí ðàñïðîñòðàíÿåòñÿ íà âñå ïðîåê-
òû ñðàçó. Ïîïûòêà äâóõ ïðîåêòîâ óñòàíîâèòü ðàçíûå çíà÷åíèÿ ðåæèìà RTTI ïðèâåäåò
ê ïîðîæäåíèþ èñêëþ÷åíèÿ.

1 Mxx_ru::Cpp::Dll_target.new( "threads_1/dll.rb" ) {
2 target( "threads_1.4.0" )
3
4 rtl_mode( Mxx_ru::Cpp::RTL_SHARED )
5 threading_mode( Mxx_ru::Cpp::THREADING_MULTI )
6 rtti_mode( Mxx_ru::Cpp::RTTI_ENABLED )
7 ...
8 }

Ïîëó÷èòü òåêóùåå çíà÷åíèå ðåæèìà RTTI ìîæíî ñ ïîìîùüþ ìåòîäà mxx_rtti_mode.

5.8 Óêàçàíèå èìåíè ðåçóëüòèðóþùåãî ôàéëà öåëè

Ïðèìå÷àíèå. Äëÿ ïðîåêòîâ, êîòîðûå îïèñûâàþòñÿ ñ ïîìîùüþ
Mxx_ru::Cpp::Composite_target íåò ðåçóëüòèðóþùåãî ôàéëà, ïîýòîìó îáðàùåíèÿ ê
ìåòîäàì target_root, target, implib_path èãíîðèðóþòñÿ.

5.8.1 Ìåòîä target_root

Ìåòîä target_root ïîçâîëÿåò çàäàòü èìÿ êàòàëîãà, â êîòîðûé äîëæåí áûòü ïîìåùåí
ðåçóëüòèðóùèé ôàéë (exe, dll èëè lib). Ðàçìåùåíèå ðåçóëüòàòà êîíòðîëèðóåòñÿ ñ ïîìî-
ùüþ obj_placement (ñì. 5.1.2 íà ñòð. 27). Åñëè íå çàäàí target_root, òî ðåçóëüòàò áóäåò
ïîìåùåí â êàòàëîã, êîòîðûé âûáåðåò obj_placement. Åñëè æå óñòàíîâëåí target_root,
òî ðåçóëüòàò áóäåò ïîìåùåí â ïîäêàòàëîã ñ èìåíåì, óêàçàííûì â target_root, â êàòà-
ëîãå, êîòîðûé âûáåðåò obj_placement.

Íàïðèìåð, ïóñòü obj_placement ðàñïîëàãàåò exe-ôàéëû â òåêóùèé êàòàëîã. Òîãäà,
åñëè óñòàíîâèòü â target_root çíà÷åíèå out32, òî obj_placement ïîìåñòèò ðåçóëüòèðó-
þùèé ôàéë â ïîäêàòàëîã out32 òåêóùåãî êàòàëîãà.

Âàæíî.Æåëàòåëüíî, ÷òîáû ìåòîä target_root áûë âûçâàí ïåðåä ìåòîäîì target.
Òîãäà, ïðè îáðàùåíèè ê target èìÿ ðåçóëüòèðóþùåãî ôàéëà áóäåò àâòîìàòè÷åñêè ñî-
çäàíî ñ èñïîëüçîâàíèåì çíà÷åíèÿ target_root. Åñëè æå ìåòîä target_root âûçûâàåòñÿ
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ïîñëå target, òî ìîäèôèöèðóåòñÿ óæå íàçíà÷åííîå èìÿ ðåçóëüòèðóþùåãî ôàéëà. Â
îáùåì ñëó÷àå, åñëè target_root è target âûçûâàþòñÿ ïî îäíîìó ðàçó, òî ðåçóëüòàò
ïîëó÷àåòñÿ îäèí è òîò æå. Íî, åñëè target_root âûçâàòü äâà ðàçà (äî è ïîñëå îáðàùå-
íèÿ ê target, òî ðåçóëüòàò ìîæåò îòëè÷àòüñÿ îò îæèäàåìîãî.

5.8.2 Ìåòîä target

Ìåòîä target ïîçâîëÿåò çàäàòü áàçîâîå èìÿ äëÿ ðåçóëüòèðóþùåãî ôàéëà. Ðåàëüíîå
èìÿ ðåçóëüòàòà áóäåò ñîçäàíî ñ ó÷åòîì îñîáåííîñòåé öåëåâîé ïëàòôîðìû. Íàïðèìåð,
äëÿ dll ñ áàçîâûì èìåíåì threads_1.4.0 íà ïëàòôîðìå mswin áóäåò ñîçäàíî ðåàëüíî èìÿ
threads_1.4.0.dll, à íà ïëàòôîðìå unix � libthreads_1.4.0.so.

Óêàçûâàåìîå ìåòîäó target èìÿ íå äîëæíî ñîäåðæàòü èìåí êàòàëîãîâ. Åñëè òðå-
áóåòñÿ äàòü óêàçàíèÿ îòíîñèòåëüíî ðàçìåùåíèÿ ðåçóëüòèðóþùåãî ôàéëà, òî ñëåäóåò
èñïîëüçîâàòü ìåòîä target_root ïåðåä îáðàùåíèåì ê target.

5.8.3 Ìåòîä implib_path

Ìåòîä implib_path, âî-ïåðâûõ, ïðåäïèñûâàåò Mxx_ru ïîñòðîèòü áèáëèîòåêó èìïîð-
òà äëÿ dll (íà òåõ ïëàòôîðìàõ, íà êîòîðûõ òàêîå ïîíÿòèå àêòóàëüíî) è, âî-âòîðûõ,
îïðåäåëÿåò ðàñïîëîæåíèå áèáëèîòåêè èìïîðòà.

Â íàñòîÿùèé ìîìåíò implib_path èñïîëüçóåòñÿ òîëüêî äëÿ dll. Åñëè implib_path
íå âûçûâàåòñÿ, òî áèáëèîòåêà èìïîðòà íå ñòðîèòñÿ.

5.8.4 Ïðèìåðû

Ïðîñòîå óêàçàíèå èìåíè äëÿ exe-ôàéëà.

1 Mxx_ru::Cpp::Exe_target.new( "hello_world.rb" ) {
2 target( "hello_world" )
3 ...
4 }

Ðàçìåùåíèå exe-ôàéëà â ïîäêàòàëîãå utest.

1 Mxx_ru::Cpp::Exe_target.new( "packer/utest/prj.rb" ) {
2 target_root( "utest" )
3 target( "test_packer" )
4 ...

Íà ïëàòôîðìå mswin ðåçóëüòèðóþùàÿ dll ïîìåùàåòñÿ â òåêóùèé êàòàëîã, à áèáëèî-
òåêà èìïîðòà â êàòàëîã lib. Íà ïëàòôîðìå unix ðåçóëüòèðóþùàÿ áèáëèîòåêà ïîìåùà-
åòñÿ â êàòàëîã lib.

1 Mxx_ru::Cpp::Dll_target.new( "oess_1/defs/prj.rb" ) {
2 if "mswin" == toolset.tag( "target_os" )
3 implib_path( "lib" )
4 elsif "unix" == toolset.tag( "target_os" )
5 target_root( "lib" )
6 end
7
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8 target( "oess_defs.1.3.0" )
9 ...
10 }

5.9 Óñòàíîâêà òèïà ïðèëîæåíèÿ (êîíñîëü/GUI)

Ìåòîä screen_mode ïðåäíàçíà÷åí äëÿ óêàçàíèÿ òèïà ïðèëîæåíèÿ: êîíñîëüíîå èëè îêîí-
íîå. Ïî-óìîë÷àíèþ, Mxx_ru ðàñ÷èòûâàåò íà ñîçäàíèå êîíñîëüíîãî ïðèëîæåíèÿ � êîì-
ïèëÿòîðó è ëèíêåðó âûñòàâëÿþòñÿ ñïåöèàëüíûå îïöèè. Âûçâàâ ìåòîä screen_mode
ìîæíî ïåðåâåñòè ïðîåêò â ðåæèì ñîçäàíèÿ îêîííîãî (GUI) ïðèëîæåíèÿ.

Â ìåòîä screen_mode íåîáõîäèìî ïåðåäàâàòü êîíñòàíòó
Mxx_ru::Cpp::SCREEN_WINDOW äëÿ îêîííîãî ïðèëîæåíèÿ èëè êîíñòàíòó
Mxx_ru::Cpp::SCREEN_CONSOLE äëÿ êîíñîëüíîãî ïðèëîæåíèÿ.

1 Mxx_ru::Cpp::Exe_target.new( "interface/prj.rb" ) {
2 ...
3 screen_mode( Mxx_ru::Cpp::SCREEN_WINDOW )
4 ...
5 }

Ïàðàìåòð screen_mode ÿâëÿåòñÿ ëîêàëüíûì äëÿ ïðîåêòà, îí íå ðàñïðîñòðàíÿåòñÿ
íè íà ïîä÷èíåííûå ïðîåêòû, íè íà ïðîåêòû, êîòîðûå èñïîëüçóþò äàííûé ïðîåêò.

Ïîëó÷èòü òåêóùèé òèï ïðèëîæåíèÿ ìîæíî ïîñðåäñòâîì ìåòîäà mxx_screen_mode.

5.10 Óêàçàíèå èñõîäíûõ ôàéëîâ

5.10.1 Ìåòîä sources_root

Ïî-óìîë÷àíèþ, Mxx_ru ñ÷èòàåò, ÷òî èìåíà èñõîäíûõ ôàéëîâ çàäàþòñÿ îòíîñèòåëüíî
òîãî êàòàëîãà, â êîòîðîì íàõîäèòñÿ ôàéë-ïðîåêò. Ò.å., åñëè â êà÷åñòâå ïñåäâäîíèìà
ïðîåêòà óêàçàíî èìÿ interface/prj.rb, òî êîíñòðóêöèÿ:

1 c_source( "main.c" )
2 cpp_source( "io.cpp" )

ïðèâåäåò ê òîìó, ÷òî Mxx_ru áóäåò èñêàòü ôàéëû interface/main.c è
interface/io.cpp. Òàêîé ïîäõîä ïîçâîëÿåò ëåãêî ïåðå÷èñëÿòü â ïðîåêòíîì ôàé-
ëå ñîäåðæèìîå íåáîëüøîãî ïðîåêòà. Íî ìîæåò áûòü äâà ñëó÷àÿ, êîãäà òðåáóåòñÿ
óêàçàòü Mxx_ru èíîå ìåñòî äëÿ ïîèñêà èñõîäíûõ ôàéëîâ:

1. Êîãäà èñõîäíûå òåêñòû ðàñïîëîæåíû â äðóãîé âåòâè ôàéëîâîé ñòðóêòóðû ïðîåê-
òà, íåæåëè ïðîåêòíûé ôàéë. Íàïðèìåð, âñå ïðîåêòíûå ôàéëû ñëîæíîãî ïðîåêòà
íàõîäÿòñÿ â êàòàëîãå mxxru_prjs, à èñõîäíûå ôàéëû â ïîäêàòàëîãå src3. Òîãäà
ñëåäóåò èñïîëüçîâàòü ìåòîä sources_root ñ îäíèì ïàðàìåòðîì:

3Òàêîé âàðèàíò ìîæåò îêàçàòüñÿ óäîáíûì, åñëè ïðîåêò ïîçâîëÿåò êîìïèëÿöèþ ðàçëè÷íûìè èíñòðó-
ìåíòàìè.
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1 Mxx_ru::Cpp::Exe_target.new( "mxxru_prjs/interface.rb" ) {
2 ...
3 sources_root( "src/interface" )
4
5 c_source( "main.c" )
6 cpp_source( "io.cpp" )
7 ...
8 }

2. Êîãäà ôàéëîâàÿ ñòðóêòóðà ïðîåêòà èìååò áîëüøóþ ãëóáèíó. Â ýòîì ñëó÷àå
íåóäîáíî äëÿ êàæäîãî èñõîäíîãî ôàéëà óêàçûâàòü ïîëíûé ïóòü ê íåìó. Â òàêèõ
ñëó÷àÿõ ìîæíî âîñïîëüçîâàòüñÿ âûçîâîì ìåòîäà sources_root ñ äâóìÿ ïàðàìåò-
ðàìè: èìåíåì êàòàëîãà è áëîêîì êîäà. Â ýòîì ñëó÷àå ìåòîä sources_root ðàáî-
òàåò î÷åíü ïðîñòî: îí êîíêàòåíèðóåò òåêóùåå çíà÷åíèå ïàðàìåòðà sources_root
ñ ïåðâûì àðãóìåíòîì è ïîëó÷èâøèéñÿ ðåçóëüòàò óñòàíàâëèâàåòñÿ â êà÷åñòâå íî-
âîãî çíà÷åíèÿ ïàðàìåòðà sources_root. Çàòåì ìåòîä sources_root çàïóñêàåò ïå-
ðåäàííûé åìó áëîê êîäà, à ïî çàâåðøåíèþ áëîêà êîäà âîññòàíàâëèâàåò çíà÷åíèå
sources_root â èñõîäíîå. Ïðè÷åì òàêîå ïîâåäåíèå ïîçâîëÿåò èñïîëüçîâàòü âûçîâû
sources_root âíóòðè áëîêà-ïàðàìåòðà:

1 Mxx_ru::Cpp::Dll_target.new( "oess_1/db/prj.rb" ) {
2 ...
3 sources_root( "impl" ) {
4 # Äëÿ ôàéëîâ èç êàòàëîãà oess_1/db/impl.
5 ...
6 sources_root( "storage" ) {
7 # Äëÿ ôàéëîâ èç êàòàëîãà oess_1/db/impl/storage.
8 ...
9 sources_root( "impl" ) {
10 # Äëÿ ôàéëîâ èç êàòàëîãà oess_1/db/impl/storage/impl.
11 ...
12 }
13 }
14 }
15 sources_root( "site" ) {
16 # Äëÿ ôàéëîâ èç êàòàëîãà oess_1/db/site.
17 ...
18 sources_root( "impl" ) {
19 # Äëÿ ôàéëîâ èç êàòàëîãà oess_1/db/site/impl.
20 ...
21 }
22 }
23 ...
24 }

Îáà ïîäõîäà ìîæíî êîìáèíèðîâàòü. Íàïðèìåð, ñíà÷àëà âûçâàòü sources_root ñ
îäíèì ïàðàìåòðîì, à çàòåì èñïîëüçîâàòü sources_root ñ äâóìÿ ïàðàìåòðàìè:

1 Mxx_ru::Cpp::Exe_target.new( "mxxru_prjs/interface.rb" ) {
2 sources_root( "src/interface" )
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3
4 # Ýòè ôàéëû èç êàòàëîãà src/interface.
5 c_source( "main.c" )
6 cpp_source( "io.cpp" )
7
8 sources_root( "debug" ) {
9 # Ýòè ôàéëû èç êàòàëîãà src/interface/debug.
10 cpp_sources( "io_dumper.cpp" )
11 ...
12 }
13 ...
14 }

5.10.2 Ìåòîäû c_source, cpp_source

Ìåòîäû c_source è cpp_source ïðåäíàçíà÷åíû äëÿ óêàçàíèÿ èìåí C è C++ ôàéëîâ,
âõîäÿùèõ â ïðîåêò. Âàæíî, ÷òîáû ôàéëû, êîòîðûå ñîäåðæàò òîëüêî C-êîä (êàê ïðà-
âèëî, èìåþùèå ðàñøèðåíèå .c) ïåðå÷èñëÿëèñü ñ ïîìîùüþ ìåòîäà c_source, à ôàéëû
ñ C++-êîäîì (êîòîðûå íà ðàçíûõ ïëàòôîðìàõ ìîãóò èìåòü ðàñøèðåíèÿ .C, .cc, .cp,
.cpp, .cxx, .c++ è ò.ä.) ïåðå÷èñëÿëèñü ñ ïîìîùüþ ìåòîäà cpp_source. Äåëî â òîì,
÷òî íà íåêîòîðûõ ïëàòôîðìàõ îò òèïà ôàéëà çàâèñèò èìÿ èñïîëüçóåìîãî êîìïèëÿòðà
(íàïðèìåð, gcc è g++ äëÿ GNU C++). Íà íåêîòîðûõ ïëàòôîðìàõ åñòü âîçìîæíîñòü âû-
ñòàâëÿòü ñïåöèàëüíûå êëþ÷è êîìïèëÿòîðó äëÿ òîãî, ÷òîáû êîìïèëÿòîð âîñïðèíèìàë
ôàéë êàê C- èëè C++-êîä âíå çàâèñèìîñòè îò ðàñøèðåíèÿ ôàéëà. Mxx_ru ó÷èòûâàåò
âñå ýòè îñîáåííîñòè è àêòèâíî èõ èñïîëüçóåò.

Ìåòîäû c_source, cpp_source ïîëó÷àþò äâà àðãóìåíòà: ïåðâûé, îáÿçàòåëüíûé, óêà-
çûâàåò èìÿ èñõîäíîãî ôàéëà. Âòîðîé, íå îáÿçàòåëüíûé, ìîæåò ñîäåðæàòü îïöèè êîì-
ïèëÿòîðà, êîòîðûå áóäóò äîáàâëåíû ê âûáðàííûì Mxx_ru îïöèÿì ïðè êîìïèëÿöèè
òîëüêî ýòîãî ôàéëà.

Êàê ïðàâèëî, èñïîëüçóåòñÿ âàðèàíò ñ îäíèì ïàðàìåòðîì:

1 Mxx_ru::setup_target(
2 Mxx_ru::Cpp::Dll_target.new( "oess_1/io/prj.rb" ) {
3
4 required_prj( "oess_1/defs/prj.rb" )
5
6 Oess_1::setup_platform( self )
7
8 target( "oess_io" + Oess_1::VERSION )
9
10 define( "OESS_1__IO__PRJ" )
11
12 cpp_source( "stream.cpp" )
13 cpp_source( "binstream.cpp" )
14 cpp_source( "binbuffer.cpp" )
15 cpp_source( "subbinstream.cpp" )
16 cpp_source( "mem_buf.cpp" )
17 cpp_source( "fixed_mem_buf.cpp" )
18 cpp_source( "bstring_buf.cpp" )
19 }
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20 )

Âàðèàíò ñ äâóìÿ ïàðàìåòðàìè ìîæåò èñïîëüçîâàòüñÿ, åñëè äëÿ êàêîãî-òî ôàéëà
òðåáóåòñÿ óñòàíîâèòü ñïåöèôè÷åñêèå îïöèè êîìïèëÿòîðà. Íàïðèìåð, îòäåëüíûé ñèìâîë
ïðåïðîöåññîðà:

1 ...
2 cpp_source( "interface.cpp", [ "-DLOG_LEVEL=3" ] )
3 cpp_source( "engine.cpp" )
4 ...

â ýòîì ñëó÷àå ñèìâîë ïðåïðîöåññîðà LOG_LEVEL áóäåò îïðåäåëåí òîëüêî ïðè êîìïèëÿöèè
interface.cpp, íî íå áóäåò îïðåäåëåí äëÿ engine.cpp.

Ïðèìåíÿòü ìåòîäû c_source, cpp_source ñëåäóåò ñ îñòîðîæíîñòüþ, ó÷èòûâàÿ ñëå-
äóþùèå ôàêòîðû:

• åñëè ïðîåêò ìîæåò áûòü ñêîìïèëèðîâàí íåñêîëüêèìè êîìïèëÿòîðàìè íà ðàçíûõ
ïëàòôîðìàõ, òî íåîáõîäèìî ó÷èòûâàòü, ÷òî îäíè è òå æå ïàðàìåòðû äîëæíû
áóäóò çàäàâàòüñÿ ðàçíûìè îïöèÿìè äëÿ ðàçíûõ êîìïèëÿòîðîâ. Ò.å. â ïðîåêòå
ïðèäåòñÿ ôîðìèðîâàòü íàáîð îïöèé äëÿ êàæäîãî èç êîìïèëÿòîðîâ;

• Mxx_ru íå îòñëåæèâàåò ïåðåäàííûõ â c/cpp_source ïàðàìåòðîâ è íå ïðîâåðÿåò,
íàñêîëüêî îíè ñîîòâåòñòâóþò òåì ïàðàìåòðàì, êîòîðûå âûáèðàåò ñàì Mxx_ru.
Íàïðèìåð, åñëè Mxx_ru ñ÷èòàåò, ÷òî äëÿ ìíîãîïîòî÷íîãî ïðèëîæåíèÿ ñ ðàç-
äåëÿåìîé runtime-áèáëèîòåêîé äëÿ Visual C++ íóæíî âûñòàâèòü îïöèþ -MD, à
äëÿ êîíêðåòíîãî ôàéëà áóäåò âûñòàâëåíà îïöèÿ -MT (ìíîãîïîòî÷íàÿ ñòàòè÷åñêàÿ
runtime-áèáëèîòåêà), òî Mxx_ru íå ñìîæåò äèàãíîñòèðîâàòü ýòîò êîíôëèêò;

• â ïðåäûäóùèõ âåðñèÿõ Make++ íå áûëî âîçìîæíîñòè çàäàâàòü ñïåöèôè÷åñêèõ
äëÿ îòäåëüíîãî èñõîäíîãî ôàéëà îïöèé êîìïèëÿòðà. Ïîýòîìó òàêàÿ ïîääåðæêà â
ïåðâîé âåðñèè Mxx_ru ÿâëÿåòñÿ ýêñïåðèìåíòîì. Ìîæåò áûòü, åãî ðåçóëüòàò ïðè-
âåäåò ê òîìó, ÷òî ñïåöèôè÷åñêèå äëÿ îòäåëüíîãî ôàéëà îïöèè áóäóò çàäàâàòüñÿ
ïî-äðóãîìó. Íàïðèìåð, ñ óêàçàíèåì òèïà îïöèè (îïðåäåëåíèå ñèìâîëà ïðåïðîöåñ-
ñîðà, óñòàíîâêà óðîâíÿ îïòèìèçàöèè, óñòàíîâêà âåëè÷èíû âûðàâíèâàíèÿ äàííûõ
è ò.ä.). Ïîýòîìó ñëåäóåò ó÷èòûâàòü, ÷òî ïðè ïåðåõîäå íà íîâûå âåðñèè Mxx_ru
ìîæåò ïîòðåáîâàòüñÿ ïåðåïèñàòü ïðîåêòíûå ôàéëû, â êîòîðûõ èñïîëüçóþòñÿ âû-
çîâû ìåòîäîâ c_source, cpp_source ñ äâóìÿ àðãóìåíòàìè.

5.10.3 Ìåòîä mswin_rc_�le

Ìåòîä mswin_rc_file ïîçâîëÿåò óñòàíîâèòü èìÿ ðåñóðñíîãî ôàéëà íà ïëàòôîðìå
mswin. Åñëè èìÿ ðåñóðñíîãî ôàéëà óñòàíîâëåíî, òî ïðè êîìïèëÿöèè ïðîåêòà Mxx_ru
çàïóñêàåò êîìïèëÿòîð ðåñóðñîâ äëÿ ïîëó÷åíèÿ .res ôàéëà, à ïðè ëèíêîâêå ðåçóëüòè-
ðóþùåãî exe- èëè dll-ôàéëà èñïîëüçóåò ñîîòâåòñòâóþùåå ñðåäñòâà toolset-à äëÿ âêëþ-
÷åíèÿ ñêîìïèëèðîâàííûõ ðåñóðñîâ â ðåçóëüòèðóþùèé ôàéë.

Ìåòîä mswin_rc_file ïîëó÷àåò äâà ïàðàìåòðà: ïåðâûé, îáÿçàòåëüíûé, óêàçûâàåò
èìÿ .rc-ôàéëà. Âòîðîé, íåîáÿçàòåëüíûé, ìîæåò ñîäåðæàòü èìåíà ôàéëîâ, îò êîòîðûõ
çàâèñèò ðåñóðñíûé ôàéë. Íàïðèìåð, èìåíà ôàéëîâ .ico, .bmp è ò.ä.
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Ïðè èñïîëüçîâàíèè ìåòîäà mswin_rc_file íåîáõîäèìî ïîìíèòü, ÷òî çíà÷åíèå ïåðâî-
ãî ïàðàìåòðà (èìåíè .rc-ôàéëà) âû÷èñëÿåòñÿ ñ ó÷åòîì òåêóùåãî çíà÷åíèÿ sources_root.
Íî èìåíà çàâèñèìîñòåé, êîòîðûå ïåðåäàþòñÿ âî âòîðîì ïàðàìåòðå, äîëæíû áûòü óêà-
çàíû ïîëíîñòüþ.

Ïðèìåð:

1 Mxx_ru::Cpp::Exe_target.new( "interface/prj.rb" ) {
2 ...
3 screen_mode( Mxx_ru::Cpp::SCREEN_WINDOW )
4 ...
5 mswin_rc_file( "resources.rc",
6 [ "interface/res/mainframe.ico",
7 "interface/res/document.ico",
8 "interface/res/toolbar.bmp",
9 "interface/res/reources.rc2" ] )
10 ...
11 }

Ïðèìå÷àíèå. Çíà÷åíèå, óñòàíîâëåííîå ìåòîäîì mswin_rc_file ó÷èòûâàåòñÿ òîëü-
êî, åñëè öåëåâîé ïëàòôîðìîé ÿâëÿåòñÿ mswin.

5.11 Óêàçàíèå äîïîëíèòåëüíûõ îáúåêòíûõ ôàéëîâ

Ìåòîä obj_file ïîçâîëÿåò óêàçàòü ïðîåêòó äîïîëíèòåëüíûå îáúåêòíûå ôàéëû äëÿ ëèí-
êîâêè ðåçóëüòèðóþùåãî ôàéëà. Ïî-óìîë÷àíèþ, Mxx_ru ôîðìèðóåò èìåíà îáúåêòíûõ
ôàéëîâ, ïîëó÷àåìûõ â ðåçóëüòàòå êîìïèëÿöèè èñõîäíûõ ôàéëîâ, è èñïîëüçóåò èõ èìåíà
ïðè ëèíêîâàíèè. Åñëè ïðîåêòó òðåáóåòñÿ âêëþ÷èòü â ïðîåêò óæå ãîòîâûé îáúåêòíûé
ôàéë (íàïðèìåð, ïîëó÷àåìûé ïóòåì êîìïèëÿöèè èñõîäíîãî ôàéëà íà äðóãîì ÿçûêå
ïðîãðàììèðîâàíèÿ), òî èìÿ ýòîãî îáúåêòíîãî ôàéëà íóæíî âêëþ÷èòü ñ ïîìîùüþ ìå-
òîäà obj_file. Íàïðèìåð:

1 Mxx_ru::Cpp::Exe_target.new( "interface/prj.rb" ) {
2 ...
3 required_prj( "interface/asm/fast_transform/prj.rb" )
4 ...
5 obj_file( "interface/asm/fast_transform/linear.obj" )
6 ...
7 }

Ñàì Mxx_ru èñïîëüçóåò ìåòîä obj_file â ðåàëèçàöèè toolset äëÿ ñîõðàíåíèÿ â ïðî-
åêòå èìåí îáúåêòíûõ ôàéëîâ, ïîëó÷àåìûõ â ðåçóëüòàòå êîìïèëÿöèè èñõîäíûõ ôàéëîâ.

5.12 Óêàçàíèå äîïîëíèòåëüíûõ áèáëèîòåê

Ìåòîä lib ïîçâîëÿåò óêàçàòü ïðîåêòó äîïîëíèòåëüíûå áèáëèîòåêè äëÿ ëèíêîâàíèÿ
ðåçóëüòèðóþùåãî ôàéëà. Ïî-óìîë÷àíèþ, Mxx_ru èçâëåêàåò èìåíà íåîáõîäèìûõ äëÿ
ëèíêîâàíèÿ áèáëèîòåê èç ïîäïðîåêòîâ. Íî ÷àñòî áûâàåò íåîáõîäèìî óêàçàòü ïðîåêòó
èìÿ êîíêðåòíîé, êàê ïðàâèëî, ïëàòôîðìî-çàâèñèìîé áèáëèîòåêè. Â ýòîì ñëó÷àå ñëåäó-
åò èñïîëüçîâàòü ìåòîä lib:
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1 Mxx_ru::Cpp::Dll_target.new( "engine/prj.rb" ) {
2 ...
3 if "mswin" == toolset.tag( "target_os" )
4 lib( "winsock.lib" )
5 elsif "unix" == toolset.tag( "target_os" )
6 lib( "socket" )
7 if "bsd" != toolset.tag( "unix_port" )
8 lib( "pthread" )
9 end
10 end
11 ...
12 }

Ìåòîä lib ïîëó÷àåò äâà àðãóìåíòà. Ïåðâûé çàäàåò èìÿ áèáëèîòåêè â òîì âèäå, â
êàêîì ýòî èìÿ ñëåäóåò óêàçàòü ëèíêåðó â êîìàíäíîé ñòðîêå. Ò.å., íà ïëàòôîðìå mswin
ýòî äîëæíî áûòü èìÿ ñ ðàñøèðåíèåì. À íà ïëàòôîðìàõ unix � èìÿ áåç ðàñøèðåíèÿ è
ïðåôèêñà lib.

Âòîðîé àðãóìåíò ìåòîäà lib çàäàåò ïóòü, â êîòîðîì ëèíêåðó ñëåäóåò èñêàòü áèá-
ëèîòåêó. Ïî-óìîë÷àíèþ, ýòîò àðãóìåíò ðàâåí nil, ò.å. ëèíêåðó íå äàåòñÿ íèêàêèõ
óêàçàíèé. Â ýòîì ñëó÷àå ëèíêåð áóäåò èñêàòü áèáëèîòåêó â ñòàíäàðòíûõ äëÿ êîí-
êðåòíîé ïëàòôîðìû ïóòÿõ. Åñëè æå âòîðîé ïàðàìåòð îòëè÷åí îí nil, òî óêàçàí-
íîå çíà÷åíèå áóäåò ïåðåäàíî ëèíêåðó â êà÷åñòâå ïóòè äëÿ ïîèñêà áèáëèîòåê. Íàïðè-
ìåð, åñëè íà ïëàòôîðìå unix òðåáóåòñÿ óêàçàòü ëèíêåðó èñïîëüçîâàòü áèáëèîòåêó
/usr/local/share/mysec/lib/libtdes.3.4.a, òî ñëåäóåò âûçâàòü ìåòîä lib ñëåäóþ-
ùèì îáðàçîì:

1 lib( "tdes.3.4", "/usr/local/share/mysec/lib" )

5.13 Óêàçàíèå ðåæèìà îïòèìèçàöèè

Ìåòîä optimization ïîçâîëÿåò óñòàíîâèòü íåîáõîäèìûé ðåæèì îïòèìèçàöèè. Mxx_ru
ó÷èòûâàåò ðåæèì îïòèìèçàöèè ïðè ôîðìèðîâàíèè îïöèé êîìïèëÿòîðà â ðåæèìå release
(ñì. 5.1.5 íà ñòð. 31). Ïî-óìîë÷àíèþ, èñïîëüçóåòñÿ îïòèìèçàöèè ïî ñêîðîñòè âûïîëíå-
íèÿ ñãåíåðèðîâàííîãî êîäà.

Ðåæèì îïòèìèçàöèè çàäàåòñÿ êîíñòàíòàìè: Mxx_ru::Cpp::OPTIM_SIZE (îïòèìèçà-
öèÿ ïî ðàçìåðó ãåíåðèðóåìîãî êîäà) è Mxx_ru::Cpp::OPTIM_SPEED (îïòèìèçàöèè ïî
ñêîðîñòè ãåíåðèðóåìîãî êîäà).

Ðåæèì îïòèìèçàöèè ÿâëÿåòñÿ ëîêàëüíûì äëÿ ïðîåêòà ïàðàìåòðîì. Óñòàíîâëåííîå
â ïðîåêòå çíà÷åíèå ðåæèìà îïòèìèçàöèè íå îêàçûâàåò íèêàêîãî âîçäåéñòâèÿ íè íà
ïîä÷èíåííûå ïðîåêòû, íè íà ïðîåêòû, êîòîðûå èñïîëüçóþò â êà÷åñòâå ïîä÷èíåííîãî
äàííûé ïðîåêò.
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5.14 Ôóíêöèè äëÿ ðàáîòû ñ ëîêàëüíûìè, ðàñïðîñòðàíÿå-
ìûìè è ãëîáàëüíûìè ïàðàìåòðàìè

Êàê ïîêàçàíî â 5.1.6 íà ñòð. 31, äëÿ óñòàíîâêè ëîêàëüíûõ, ðàñïðîñòðàíÿåìûõ è ãëî-
áàëüíûõ ïàðàìåòðîâ ïðîåêòà èñïîëüçóþòñÿ ôóíêöèè âèäà:

<ïàðàìåòð>( a_value, a_type )global_<ïàðàìåòð>( a_value )

ãäå <ïàðàìåòð> � ýòî íàçâàíèå ïàðàìåòðà. Ôóíêöèÿ ïåðâîãî âèäà èñïîëü-
çóåòñÿ äëÿ óñòàíîâêè ëîêàëüíîãî èëè ðàñïðîñòðàíÿåìîãî ïàðàìåòðà. Çíà÷å-
íèå ïàðàìåòðà áóäåò ëîêàëüíûì, åñëè ïàðàìåòð a_type áóäåò èìåòü çíà÷åíèå
Mxx_ru::Cpp::Target::OPT_LOCAL, ëèáî áóäåò îïóùåí. Åñëè ïàðàìåòð a_type áóäåò
èìåòü çíà÷åíèå Mxx_ru::Cpp::Target::OPT_UPSPREAD, òî çíà÷åíèå ïàðàìåòðà áóäåò àâ-
òîìàòè÷åñêè ðàñïðîñòðàíÿòüñÿ è íà âñå èñïîëüçóþùèå äàííûé ïðîåêò ïðîåêòû. Ôóíê-
öèÿ ñ ïðåôèêñîì global_ èñïîëüçóåòñÿ äëÿ óñòàíîâêè ãëîáàëüíîãî çíà÷åíèÿ ïàðàìåòðà.

Â äàííîì ðàçäåëå îïèñûâàþòñÿ ôóíêöèè, êîòîðûå ïîçâîëÿþò çàäàâàòü ëîêàëüíûå,
ðàñïðîñòðàíÿåìûå è ãëîáàëüíûå çíà÷åíèÿ ïàðàìåòðîâ ïðîåêòà.

5.14.1 include_path, global_include_path

Ôóíêöèè include_path, global_include_path ïîçâîëÿþò óñòàíîâèòü ïóòè, â êîòîðûõ
êîìïèëÿòîð áóäåò èñêàòü çàãîëîâî÷íûå ôàéëû.

5.14.2 de�ne, global_de�ne

Ôóíêöèè define, global_define ïîçâîëÿþò óñòàíîâèòü ñèìâîëû ïðåïðîöåññîðà, êîòî-
ðûå áóäóò îïðåäåëåíû ïðè êîìïèëÿöèè èñõîäíûõ C- è C++-ôàéëîâ.

5.14.3 compiler_option, global_compiler_option

Ôóíêöèè compiler_option, global_compiler_option ïîçâîëÿþò çàäàòü äîïîëíèòåëü-
íûå îïöèè êîìïèëÿòîðà, êîòîðûå áóäóò èñïîëüçîâàòüñÿ êàê äëÿ êîìïèëÿöèè C, òàê è
äëÿ êîìïèëÿöèè C++-ôàéëîâ.

5.14.4 c_compiler_option, global_c_compiler_option

Ôóíêöèè c_compiler_option, global_c_compiler_option ïîçâîëÿþò çàäàòü äîïîëíè-
òåëüíûå îïöèè êîìïèëÿòîðà, êîòîðûå áóäóò èñïîëüçîâàòüñÿ äëÿ êîìïèëÿöèè òîëüêî
C-ôàéëîâ.

5.14.5 cpp_compiler_option, global_cpp_compiler_option

Ôóíêöèè cpp_compiler_option, global_cpp_compiler_option ïîçâîëÿþò çàäàòü äî-
ïîëíèòåëüíûå îïöèè êîìïèëÿòîðà, êîòîðûå áóäóò èñïîëüçîâàòüñÿ äëÿ êîìïèëÿöèè
òîëüêî C++-ôàéëîâ.
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5.14.6 linker_option, global_linker_option

Ôóíêöèè linker_option, global_linker_option ïîçâîëÿþò çàäàòü äîïîëíèòåëüíûå
îïöèè ëèíêåðà, êîòîðûå áóäóò èñïîëüçîâàòüñÿ äëÿ ëèíêîâêè exe- è dll-ôàéëîâ.

5.14.7 librarian_option, global_librarian_option

Ôóíêöèè librarian_option, global_librarian_option ïîçâîëÿþò çàäàòü äîïîëíè-
òåëüíûå îïöèè áèáëèîòåêàðÿ, êîòîðûå áóäóò èñïîëüçîâàòüñÿ äëÿ ñîçäàíèÿ ñòàòè÷åñêèõ
áèáëèîòåê.

5.14.8 Êîìïèëÿòîð ðåñóðñîâ íà ïëàòôîðìå mswin

mswin_rc_include_path, global_mswin_rc_include_path

Ôóíêöèè mswin_rc_include_path, global_mswin_rc_include_path ïîçâîëÿþò çàäàòü
ïóòè ïîèñêà çàãîëîâî÷íûõ ôàéëîâ äëÿ êîìïèëÿòîðà ðåñóðñîâ.

mswin_rc_de�ne, global_mswin_rc_de�ne

Ôóíêöèè mswin_rc_define, global_mswin_rc_define ïîçâîëÿþò çàäàòü ñèìâîëû ïðå-
ïðîöåññîðà, êîòîðûå áóäóò îïðåäåëåíû ïðè êîìïèëÿöèè ðåñóðñîâ.

mswin_rc_option, global_mswin_rc_option

Ôóíêöèè mswin_rc_option, global_mswin_rc_option ïîçâîëÿþò çàäàòü äîïîëíèòåëü-
íûå îïöèè êîìïèëÿòîðó ðåñóðñîâ.

mswin_rlink_option, global_mswin_rlink_option

Ôóíêöèè mswin_rlink_option, global_mswin_rlink_option ïîçâîëÿþò çàäàòü äîïîë-
íèòåëüíûå îïöèè ëèíêåðó ðåñóðñîâ.
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Ãëàâà 6

Äîïîëíèòåëüíûå âîçìîæíîñòè è
îñîáåííîñòè

6.1 Àðãóìåíò mxx-show-cmd

Ïî-óìîë÷àíèþ, Mxx_ru â ïðîöåññå ñâîåé ðàáîòû íå îòîáðàæàåò èíôîðìàöèè î ñâî-
èõ äåéñòâèÿõ � ðàáîòàåò ïî ïðèíöèïó ÷åðíîãî ÿùèêà. Â áîëüøèõ ïðîåêòàõ èëè ïðè
îòëàäêå ïðîåêòíûõ ôàéëàõ ìîæåò áûòü èíòåðåñíî èëè ïîëåçíî çíàòü, êàêèå èìåííî
êîìàíäû çàïóñêàþòñÿ. Åñëè ïåðåäàòü èíòåðïðåòàòîðó Ruby àðãóìåíò --mxx-show-cmd,
òî íà ñòàíäàðòíûé ïîòîê âûâîäà áóäóò îòîáðàæàòüñÿ íàçâàíèÿ çàïóñêàåìûõ êîìàíä
è èõ ïàðàìåòðû. Íàïðèìåð, ïðè êîìïèëÿöèè ïðèìåðà èç 3.4 íà ñòð. 13 êîìïèëÿòîðîì
GNU C++ ïîä Cygwin, àðãóìåíò --mxx-show-cmd ïðèâåäåò ê ñëåäóþùåé ïå÷àòè:

ruby build.rb --mxx-show-cmd<<< g++ -c -o say/o/say.o -I. say/say.cpp >>><<< ar -r lib/libsay.a say/o/say.o >>><<< g++ -c -o inout/o/inout.o -DINOUT_PRJ -I. inout/inout.cpp >>><<< g++ -shared --shared-libgcc -o ./libinout.so -Llib inout/o/inout.o \-lstdc++ -lsay -Wl,--out-implib=lib/libinout.a,--export-all-symbols >>><<< g++ -c -o main/o/main.o -I. main/main.cpp >>><<< g++ --shared-libgcc -o ./exe_dll_lib.exe -Llib main/o/main.o -lstdc++ \-linout >>>

6.2 Àðãóìåíò mxx-keep-tmps

Äëÿ ôîðìèðîâàíèÿ êîìàíäíûõ ñòðîê íåêîòîðûõ èíñòðóìåíòîâ íà íåêîòîðûõ ïëàòôîð-
ìàõ òðåáóåòñÿ ñîçäàíèå ò.í. response-ôàéëîâ. Ýòî âðåìåííûå òåêñòîâûå ôàéëû, êîòîðûå
ñîäåðæàò çíà÷åíèÿ ïàðàìåòðîâ äëÿ çàïóñêàåìîãî èíñòðóìåíòà. Â ýòèõ ñëó÷àÿõ Mxx_ru
ñîçäàåò âðåìåííûå ôàéëû ñ óíèêàëüíûìè èìåíàìè, îñóùåñòâëÿåò çàïóñê íåîáõîäèìûõ
èíñòðóìåíòîâ è çàòåì, ïîñëå îêîí÷àíèÿ îáðàáîòêè ïðîåêòíîãî ôàéëà, óíè÷òîæàåò ñî-
çäàííûå âðåìåííûå ôàéëû. Íàïðèìåð, êîìïèëÿöèÿ ïðèìåðà èç 3.4 íà ñòð. 13 êîìïè-
ëÿòðîì Visual C++ ïðèâîäèò ê çàïóñêó ñëåäóþùèõ êîìàíä:

ruby build.rb --mxx-show-cmd<<< cl @tmpmxx_ru.3804.1 >>>

Áåç îãðàíè÷åíèé äîñòóïà c© 2004-2005 Intervale 49 èç 62



Mxx_ru Âåðñèÿ: 1.0.9Êðàòêîå ðóêîâîäñòâî Äàòà: 2005.04.02Ãëàâà 6. Äîïîëíèòåëüíûå âîçìîæíîñòè è îñîáåííîñòè

say.cpp<<< lib @tmpmxx_ru.3804.2 >>><<< cl @tmpmxx_ru.3804.3 >>>inout.cpp<<< link @tmpmxx_ru.3804.4 >>>Creating library lib/inout.lib and object lib/inout.exp<<< cl @tmpmxx_ru.3804.5 >>>main.cpp<<< link @tmpmxx_ru.3804.6 >>>

Çäåñü ôàéëû ñ èìåíàìè tmpmxx_ru.[0-9]+.[0-9]+ � ýòî âðåìåííûå ôàéëû, ñîçäàííûå
Mxx_ru.

Èíîãäà, ïðè îòëàäêå ïðîåêòîâ èëè íîâûõ toolset áûâàåò ïîëåçíî ñîõðàíèòü âðå-
ìåííûå ôàéëû äëÿ ïîñëåäóþùåãî àíàëèçà. Äîñòèãàåòñÿ ýòî óêàçàíèåì èíòåðïðåòàòîðó
Ruby àðãóìåíòà --mxx-keep-tmps:

ruby build.rb --mxx-keep-tmps

6.3 Àðãóìåíò mxx-show-tmps

Àðãóìåíò --mxx-show-tmps ÿâëÿåòñÿ àíàëîãîì àðãóìåíòà --mxx-show-cmd, íî äëÿ âðå-
ìåííûõ response-ôàéëîâ. Åñëè ýòîò àðãóìåíò ïåðåäàí èíòðåïðèòàòîðó Ruby, òî Mxx_ru
ïîñëå ôîðìèðîâàíèÿ î÷åðåäíîãî âðåìåííîãî ôàéëà îòîáðàæàåò íà ñòàíäàðòíûé ïîòîê
âûâîäà ñîäåðæèìîå ýòîãî ôàéëà. Òàê, êîìïèëÿöèÿ ïðèìåðà èç 3.4 íà ñòð. 13 êîìïèëÿ-
òîðîì Visual C++ ñ àðãóìåíòàìè --mxx-show-cmd, --mxx-show-tmps ïðèâåäåò ê ñëåäó-
þùåìó ðåçóëüòàòó:

<<<[tmpmxx_ru.896.1] -c -TP -Fosay/o/say.obj -nologo -ML -I. -GX \say/say.cpp>>><<< cl @tmpmxx_ru.896.1 >>>say.cpp<<<[tmpmxx_ru.896.2] /NOLOGO /OUT:lib/say.lib say/o/say.obj>>><<< lib @tmpmxx_ru.896.2 >>><<<[tmpmxx_ru.896.3] -c -TP -Foinout/o/inout.obj -nologo -ML -LD \-DINOUT_PRJ -DINOUT_MSWIN -I. -GX inout/inout.cpp>>><<< cl @tmpmxx_ru.896.3 >>>inout.cpp<<<[tmpmxx_ru.896.4] /DLL /NOLOGO /SUBSYSTEM:CONSOLE /OUT:./inout.dll \/IMPLIB:lib/inout.lib /LIBPATH:lib inout/o/inout.obj say.lib >>><<< link @tmpmxx_ru.896.4 >>>Creating library lib/inout.lib and object lib/inout.exp<<<[tmpmxx_ru.896.5] -c -TP -Fomain/o/main.obj -nologo -ML -I. -GX \main/main.cpp>>><<< cl @tmpmxx_ru.896.5 >>>main.cpp<<<[tmpmxx_ru.896.6] /NOLOGO /SUBSYSTEM:CONSOLE /OUT:./exe_dll_lib.exe \/LIBPATH:lib main/o/main.obj inout.lib >>><<< link @tmpmxx_ru.896.6 >>>
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6.4 Àðãóìåíò mxx-dry-run

Åñëè èíòåðïðåòàòîðó Ruby ïåðåäàí àðãóìåíò --mxx-dry-run, òî Mxx_ru âûïîëíÿåò
èìèòàöèþ ïîñòðîåíèÿ ïðîåêòà. Ò.å. îáðàáàòûâàþòñÿ âñå ïðîåêòû, ôîðìèðóþòñÿ êî-
ìàíäíûå ñòðîêè äëÿ çàïóñêà âñåõ èíñòðóìåíòîâ, âêëþ÷àÿ ñîçäàíèå response-ôàéëîâ,
íî ñàìè èíñòðóìåíòû íå çàïóñêàþòñÿ.

Ýòîò àðãóìåíò óäîáíî èñïîëüçîâàòü äëÿ îòëàäêè ïðîåêòíûõ ôàéëîâ è íîâûõ toolset
â ñî÷åòàíèè ñ àðãóìåíòàìè --mxx-show-cmd, --mxx-show-tmps, --mxx-keep-tmps.

6.5 Èñêëþ÷åíèÿ

ßçûê Ruby ÿâëÿåòñÿ îáúåêòíî-îðèåíòèðîâàííûì ÿçûêîì, â êîòîðîì øèðîêî èñïîëüçó-
åòñÿ ìåõàíèçì èñêëþ÷åíèé. Íàïðèìåð, êîãäà èíòåðïðåòàòîð Ruby âñòðå÷àåò â ñêðèïòå
ñèíòàêñè÷åñêóþ îøèáêó, òî ãåíåðèðóåòñÿ èñêëþ÷åíèå. Ñàì Mxx_ru òàê æå èñïîëüçóåò
èñêëþ÷åíèÿ äëÿ èíôîðìèðîâàíèÿ îá îáíàðóæåííûõ èì îøèáêàõ.

Îñîáåííîñòüþ èñïîëüçîâàíèÿ Mxx_ru ÿâëÿåòñÿ òî, ÷òî â âûáðàííîé àðõèòåêòóðå
ïðîåêòíûõ ôàéëîâ íå âñå èêëþ÷åíèÿ ìîæíî ïåðåõâàòèòü ñðåäñòâàìè Mxx_ru. Â ðå-
çóëüòàòå, íàïðèìåð, èç-çà ñèíòàêñè÷åñêîé îøèáêå â ïðîåêòíîì ôàéëå, èíòåðïðåòàòîð
ìîæåò âûäàòü ïîäðîáíûé stack-trace:

mxx_ru/abstract_target.rb:187:in `require': ./say/prj.rb:9: \syntax error (SyntaxError)from mxx_ru/abstract_target.rb:187:in `required_prj'from ./inout/prj.rb:8from ./inout/prj.rb:4:in `instance_eval'from mxx_ru/cpp/target.rb:1256:in `instance_eval'from mxx_ru/cpp/target.rb:1256:in `initialize'from ./inout/prj.rb:4:in `new'from ./inout/prj.rb:4from mxx_ru/abstract_target.rb:187:in `require'... 11 levels...from mxx_ru/cpp/composite.rb:21:in `instance_eval'from mxx_ru/cpp/composite.rb:21:in `initialize'from build.rb:4:in `new'from build.rb:4

Òàêàÿ ïîäðîáíîñòü ìîæåò ïåðâîå âðåìÿ øîêèðîâàòü. Íî ñî âðåìåíåì ýòî ïåðåñòàåò
áûòü ïðîáëåìîé, âî-ïåðâûõ, ïîòîìó, ÷òî ñ îïûòîì óìåíüøàåòñÿ êîëè÷åñòâî ñèíòàêñè-
÷åñêèõ îøèáîê è, âî-âòîðûõ, ýòî ïîçâîëÿåò ëåãêî äèàãíîñòèðîâàòü ïðîáëåìû â ñàìîì
Mxx_ru.

Åñëè æå Mxx_ru â ñîñòîÿíèè ïåðåõâàòèòü èñêëþ÷åíèå, òî Mxx_ru äåëàåò ýòî è
îòîáðàæàåò íà ñòàíäàðòíûé ïîòîê îøèáîê òîëüêî îïèñàíèå ïåðåõâà÷åííîãî èñêëþ÷å-
íèÿ. Íàïðèìåð:

<<< cl @tmpmxx_ru.2324.1 >>>say.cppsay\say.cpp(14) : fatal error C1075: end of file found before the left \brace '{' at 'say\say.cpp(11)' was matched<<<[Mxx_ru::Build_ex] Build error: 'cl @tmpmxx_ru.2324.1' returns '512'>>>
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6.6 Ïîäêëþ÷åíèå â ïðîåêò make-ïðàâèë

Îñíîâíàÿ èäåÿ Mxx_ru ñîñòîèò â òîì, ÷òîáû óïðîñòèòü íàèáîëåå òèïîâûå äåéñòâèÿ
ïðè êîìïèëÿöèè ïðîåêòîâ. Ïîýòîìó Mxx_ru ïðåäîñòàâëÿåò íàáîð ãîòîâûõ øàáëîíîâ,
â êîòîðûå íåîáõîäèìî ëèøü ïîäñòàâèòü ñîáñòâåííûå äàííûå. Îäíàêî, áûâàþò ñëó÷àè
êîãäà âîçìîæíîñòåé øàáëîíîâ íå õâàòàåò. Íàïðèìåð, â òåêóùåé âåðñèè Mxx_ru íåò
ïîääåðæêè ñðåäñòâ ëîêàëèçàöèè Qt-ïðèëîæåíèé. Åñëè â Qt-ïðîåêòå ïîòðåáóåòñÿ, ñêà-
æåì, ñãåíåðèðîâàòü .qm-ôàéë èç ãîòîâîãî .ts-ôàéëà, òî îêàæåòñÿ, ÷òî â ñóùåñòâóþùèõ
øàáëîíàõ Mxx_ru íåò èíñòðóìåíòà äëÿ âûïîëíåíèÿ èìåííî ýòîãî äåéñòâèÿ.

Õîðîøèì âûõîäîì èç ýòîé ñèòóàöèè ñòàëî áû ñîçäàíèå äëÿ Mxx_ru íåîáõîäèìîé
âîçìîæíîñòè ñ òåì, ÷òîáû åå ìîæíî áûëî èñïîëüçîâàòü çàòåì è â äðóãèõ Qt-ïðîåêòàõ.
Íî î÷åâèäíî, ÷òî íå êàæäûé èñïîëüçóþùèé Mxx_ru ðàçîðàáîò÷èê çàõî÷åò äîðàáàòû-
âàòü Mxx_ru. Â òàêèõ ñëó÷àÿõ îñòàåòñÿ òîëüêî âîñïîëüçîâàòüñÿ êëàññîì ãåíåðàòîðà
Mxx_ru::Makestyle_generator, êîòîðûé ïîçâîëÿåò ïîäêëþ÷èòü â ïðîåêò ïðîèçâîëüíîå
make-ïðàâèëî:

1 ...
2 require 'mxx_ru/makestyle_generator'
3 ...
4 generator(
5 Mxx_ru::Makestyle_generator.new(
6 "etc/wms_ctl_1.ru.qm", "etc/wms_ctl_1.ru.ts",
7 "lrelease etc/wms_ctl_1.ru.ts -qm etc/wms_ctl_1.ru.qm" ) )

Â äàííîì ïðèìåðå ñîçäàåòñÿ make-ïðàâèëî ïî ãåíåðàöèè ôàéëà
etc/wms_ctl_1.ru.qm (öåëü make-ïðàâèëà) èç ôàéëà etc/wms_ctl_1.ru.ts (çàâè-
ñèìîñòü äëÿ öåëè make-ïðàâèëà) ïðè ïîìîùè êîìàíäû lrelease èç ñîñòàâà Qt.
Êîãäà çàïóñêàåòñÿ ïîñòðîåíèå ïðîåêòà, ñîäåðæàùåãî äàííîå ïðàâèëî, ãåíåðàòîð
Mxx_ru::Makestyle_generator ïðîâåðÿåò ñóùåñòâîâàíèå ôàéëà .qm. Åñëè åãî íåò, èëè
îí èçìåíÿëñÿ ðàíüøå, ÷åì ôàéë .ts, òî çàïóñêàåòñÿ lrelease. Ò.å. âûïîëíÿåòñÿ ëîãèêà
îáû÷íîãî make-ïðàâèëà â îáû÷íîì make. Ïðè âûïîëíåíèè îïåðàöèè clean (î÷èñòêè
ïðîåêòà) ôàéë etc/wms_ctl_1.ru.qm óíè÷òîæàåòñÿ.

Îäíàêî, â îòëè÷èè îò îáû÷íûõ make-ôàéëîâ, çàäàííûå ñ ïîìîùüþ ãåíåðàòîðà
Mxx_ru::Makestyle_generator ïðàâèëà âûïîëíÿþòñÿ äî îñíîâíûõ äåéñòâèé ïðîåêòíî-
ãî ôàéëà. È, êðîìå òîãî, âûïîëíÿþòñÿ ñòðîãî â òîì ïîðÿäêå, â êîòîðîì áûëè ñîçäàíû
ãåíåðàòîðû. Ïîýòîìó ñëåäóþùèé ïðèìåð:

1 generator(
2 Mxx_ru::Makestyle_generator.new( "c", "b", "make_c" ) )
3 generator(
4 Mxx_ru::Makestyle_generator.new( "b", "a", "make_b" ) )

íå áóäåò ðàáîòàòü ïðè îòñóòñòâèè ôàéëà b, ò.ê. ïåðâûé ãåíåðàòîð ïðîñòî íå áóäåò çíàòü,
÷òî ôàéë b ñòðîèòñÿ ïî ïðàâèëàì âòîðîãî ãåíåðàòîðà. È ýòî èìåííî òî ïîâåäåíèå,
êîòîðîå çàäóìûâàëîñü ïðè ðåàëèçàöèè Mxx_ru::Makestyle_generator � Mxx_ru íå
ÿâëÿåòñÿ òðàäèöèîííûì make, è âñå ñëîæíûå îïåðàöèè äîëæíû âûïîëíÿòüñÿ ïîñðåä-
ñòâîì ñïåöèàëüíî ñîçäàííûõ äëÿ ýòèõ îïåðàöèé èíñòðóìåíòîâ Mxx_ru. À ãåíåðàòîð

Áåç îãðàíè÷åíèé äîñòóïà c© 2004-2005 Intervale 52 èç 62



Mxx_ru Âåðñèÿ: 1.0.9Êðàòêîå ðóêîâîäñòâî Äàòà: 2005.04.02Ãëàâà 6. Äîïîëíèòåëüíûå âîçìîæíîñòè è îñîáåííîñòè

Mxx_ru::Makestyle_generator âûñòóïàåò ëèøü â êà÷åñòâå ñïàñàòåëüíîãî êðóãà êîãäà
òàêèõ èíñòðóìåíòîâ åùå íåò.

Êîíñòðóêòîð êëàññà Mxx_ru::Makestyle_generator ïîëó÷àåò ÷åòûðå àðãóìåíòà (ïî-
ñëåäíèé àðãóìåíò îïöèîíàëüíûé):

a_target_�les èìåíà ôàéëîâ-öåëåé make-ïðàâèëà.

a_dependencies èìåíà ôàéëîâ çàâèñèìîñòåé äëÿ ôàéëîâ-öåëåé.

a_build_cmds ñïèñîê êîìàíä äëÿ ïîñòðîåíèÿ ôàéëîâ-öåëåé.

a_clean_cmds ñïèñîê êîìàíä äëÿ óäàëåíèÿ ôàéëîâ-öåëåé ïðè âûïîëíåíèè îïåðàöèè
clean. Åñëè ýòîò àðãóìåíò íå óêàçàí, òî ôàéëû-öåëè óäàëÿþòñÿ àâòîìàòè÷åñêè.

Åñëè àðãóìåíòó êîíñòðóêòîðà Mxx_ru::Makestyle_generator òðåáóåòñÿ ïåðåäàòü
âñåãî îäíî çíà÷åíèå, òî åãî ìîæíî ïåðåäàòü â âèäå ñòðîêè (êàê áûëî ïîêàçàíî âûøå).
Åñëè æå àðãóìåíòó òðåáóåòñÿ ïåðåäàòü íåñêîëüêî çíà÷åíèé, òî èõ íóæíî óêàçûâàòü
êàê âåêòîð:

1 generator(
2 Mxx_ru::Makestyle_generator.new(
3 # Èìåíà ôàéëîâ öåëåé.
4 [ "a", "b", "c" ],
5 # Åäèíñòâåííàÿ çàâèñèìîñòü äëÿ âñåõ öåëåé.
6 "d",
7 # Êîìàíäû äëÿ ïîñòðîåíèÿ öåëåé.
8 [
9 "make_a",
10 "make_b_c"
11 ],
12 # Êîìàíäû äëÿ óäàëåíèÿ öåëåé.
13 [
14 "destroy_a",
15 "destroy_b",
16 "destroy_c"
17 ]
18 ) )

Ïðè âûïîëíåíèè ïîñòðîåíèÿ ôàéëîâ-öåëåé ãåíåðàòîð
Mxx_ru::Makestyle_generator ïîî÷åðåäíî çàïóñêàåò êîìàíäû èç àðãóìåíòà
a_build_cmds. Åñëè î÷åðåäíàÿ êîìàíäà âîçâðàùàåò íåíóëåâîé êîä âîçâðàòà, òî
ïîñòðîåíèå öåëåé ïðåðûâàåòñÿ èñêëþ÷åíèåì. Ïðè âûïîëíåíèè îïåðàöèè clean êîäû
âîçâðàòîâ êîìàíä èç a_clean_cmds èãíîðèðóþòñÿ.
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Ãëàâà 7

Ïîääåðæêà unit-òåñòèíãà

7.1 Unit-òåñòèíã äëÿ èñïîëíÿåìûõ äâîè÷íûõ ïðèëîæåíèé

7.1.1 Îïðåäåëåíèå unit-test ïðèëîæåíèÿ

Unit-test èñïîëíÿåìûì äâîè÷íûì ïðèëîæåíèåì íàçûâàåòñÿ ïðèëîæåíèå, â êîòîðîì íà-
õîäèòñÿ êîä unit-òåñòîâ è êîòîðîå íåîáõîäèìî çàïóñòèòü äëÿ ïðîõîæäåíèÿ unit-òåñòîâ.
Óñïåøíîñòü ïðîõîæäåíèÿ unit-òåñòîâ îïðåäåëÿåòñÿ ïî êîäó çàâåðøåíèÿ ïðèëîæåíèÿ.
Åñëè ïðèëîæåíèå âîçâðàùàåò 0, òî unit-òåñòû ñ÷èòàþòñÿ óñïåøíî ïðîéäåíûìè.

7.1.2 Èäåÿ

Äëÿ ïîääåðæêè unit-test íåîáõîäèìî ñîçäàòü äâà ïðîåêòíûõ ôàéëà: îäèí èç íèõ îòâå-
÷àåò çà ïîñòðîåíèå unit-test ïðèëîæåíèÿ, âòîðîé îòâå÷àåò çà åãî çàïóñê è àíàëèç êîäà
âîçâðàòà.

Ïðåäïîëàãàåòñÿ, ÷òî äëÿ ïðîåêòà ñóùåñòâóåò êîìïîçèòíûé ïðîåêòíûé ôàéë, â êî-
òîðîì óêàçûâàþòñÿ âñå ïðîåêòû. Ñðåäè ýòèõ ïðîåêòîâ òàê æå óêàçûâàþòñÿ ïðîåêòû
unit-test-îâ. Â ðåçóëüòàòå ïîëó÷àåòñÿ, ÷òî â ïðîöåññå ïîñòðîåíèÿ êîìïîçèòà àâòîìàòè-
÷åñêè çàïóñêàåòñÿ ïîñòðîåíèå unit-test ïðèëîæåíèÿ, ïîñëå ÷åãî unit-test çàïóñêàåòñÿ.
Åñëè unit-test îòðàáàòûâàåò íîðìàëüíî, òî ïðîöåññ ïîñòðîåíèÿ êîìïîçèòà ïðîäîëæàåò-
ñÿ. Â ïðîòèâíîì ñëó÷àå ïîñòðîåíèå êîìïîçèòà çàâåðøàåòñÿ1.

7.1.3 Êëàññ äëÿ öåëè unit-test

Â ñîñòàâ Mxx_ru âõîäèò êëàññ Mxx_ru::Binary_unittest_target, ýêçåìïëÿð êîòîðîãî
íóæíî ñîçäàòü äëÿ òîãî, ÷òîáû âêëþ÷èòü unit-test â ïðîöåññ ïîñòðîåíèÿ ïðîåêòà. Äëÿ
èñïîëüçîâàíèÿ ýòîãî êëàññà íåîáõîäèìî âêëþ÷èòü ôàéë mxx_ru/binary_unittest:

1 require 'mxx_ru/binary_unittest'
2
3 Mxx_ru::setup_target(
4 Mxx_ru::Binary_unittest_target.new(
5 "some/project/prj.ut.rb",
6 "some/project/prj.rb" )
7 )
1Èìåííî ýòèì â Mxx_ru unit-test îòëè÷àåòñÿ îò regression-test: äëÿ óñïåøíîãî ïîñòðîåíèÿ ïðîåêòà

íåîáõîäèìî ÷òîáû óñïåøíî îòðàáàòûâàëè âñå unit-test-û.
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Äàííûé êëàññ ïîëó÷àåò âñå ïàðàìåòðû â ñâîåì êîíñòðóêòîðå: ñîáñòâåííûé ïñåâäî-
íèì è èìÿ ïðîåêòà, êîòîðûé îòâå÷àåò çà ïîñòðîåíèå unit-test ïðèëîæåíèÿ.

7.1.4 Ïðèìåð

Ïðîåêòíûé ôàéë unit-test ïðèëîæåíèÿ:

1 require 'mxx_ru/cpp'
2
3 Mxx_ru::setup_target(
4 Mxx_ru::Cpp::Exe_target.new( "test/active_group/prj.rb" ) {
5
6 required_prj( "threads_1/dll.rb" )
7 required_prj( "so_4/prj.rb" )
8
9 target_root( "unittest" )
10 target( "test.active_group" )
11
12 cpp_source( "main.cpp" )
13 }
14 )
15

Ïðîåêòíûé ôàéë äëÿ unit-test:

1 require 'mxx_ru/binary_unittest'
2
3 Mxx_ru::setup_target(
4 Mxx_ru::Binary_unittest_target.new(
5 "test/active_group/prj.ut.rb",
6 "test/active_group/prj.rb" )
7 )

Îáùèé êîìïîçèòíûé ïðîåêòíûé ôàéë:

1 require 'mxx_ru/cpp'
2
3 Mxx_ru::setup_target(
4 Mxx_ru::Cpp::Composite_target.new( Mxx_ru::BUILD_ROOT ) {
5 global_include_path( "." )
6
7 required_prj( "so_4/prj.rb" )
8 ...
9 required_prj( "test/active_group/prj.ut.rb" )
10 ...
11 }
12 )

Çàïóñêàåòñÿ êîìïîçèòíûé ïðîåêò êàê îáû÷íî:
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ruby build.rb

Íî â ïðîöåññå ïîñòðîåíèÿ ïðîåêòà áóäåò âûäàíî ñîîáùåíèå:

running unit test: unittest/test.active_group.exe...

Åñëè æå unit-òåñòû íå áóäóò ïðîéäåíû óñïåøíî, òî ðåçóëüòàò ïîñòðîåíèÿ ïðîåêòà
ìîæåò âûãëÿäåòü, íàïðèìåð, òàê:

main.cpprunning unit test: unittest/test.active_group.exe...thread group #0: a_receiever_1 a_receiever_1::a_1 a_receiever_2::a_1thread group #1: a_receiever_2[2004.09.24 16:58:29.669152] so_4/ret_code.cpp:40:\test/active_group/main.cpp:347: 10000 [Invalid threads groups]

unit test 'unittest/test.active_group.exe' FAILED! 256<<<[Mxx_ru::Build_ex] Build error: 'unittest/test.active_group.exe'\returns '256'>>>

7.2 Unit-òåñòèíã â âèäå ñðàâíåíèÿ òåêñòîâûõ ôàéëîâ

Â íåêîòîðûõ ñëó÷àÿ ñëîæíî ñîçäàòü äâîè÷íîå unit-test ïðèëîæåíèå êîòîðîå ïîë-
íîñòüþ êîíòðîëèðóåò ïðîõîæäåíèå òåñòîâ è âîçâðàùàåò íóëåâîé êîä âîçâðà-
òà â ñëó÷àå óñïåõà (èìåííî íà òàêèå unit-test ïðèëîæåíèÿ ðàñ÷èòàí êëàññ
Mxx_ru::Binary_unittest_target, îïèñàííûé â 7.1 íà ñòð. 52). Íàïðèìåð, òàêèì ñïî-
ñîáîì ñëîæíî òåñòèðîâàòü áèáëèîòåêè ðàçáîðà êàêèõ-ëèáî âõîäíûõ ôàéëîâ. Â òàêèõ
ñëó÷àÿõ óäîáíî ñîçäàòü îäíî òåñòîâîå ïðèëîæåíèå, êîòîðîå â êîìàíäíîé ñòðîêå ïîëó-
÷àåò èìÿ âõîäíîãî ôàéëà â êà÷åñòâå àðãóìåíòà è ïîìåùàåò ðåçóëüòàò ñâîåé ðàáîòû â
âûõîäíîé ôàéë. Òîãäà äëÿ êàæäîãî èç âõîäíûõ ôàéëîâ ìîæíî ïîäãîòîâèòü ýòàëîííûé

ôàéë ðåçóëüòàòà. È òåñòèðîâàíèå áèáëèîòåêè áóäåò çàêëþ÷àòüñÿ â ïîñëåäîâàòåëüíîì
çàïóñêå òåñòîâîãî ïðèëîæåíèÿ ñ êàæäûì èç ïîäãîòîâëåííûõ òåñòîâûõ âõîäíûõ äàííûõ
ñ ïîñëåäóþùèì ñðàâíåíèåì ïðîèçâåäåííûõ âûõîäíûõ ôàéëîâ ñ ýòàëîííûìè ôàéëàìè.

Òàêîé ñöåíàðèé òåñòèðîâàíèÿ ìîæíî ïðèìåíÿòü íå òîëüêî â ñëó÷àÿõ áèáëèîòåê
ðàçáîðà ÷åãî-ëèáî. Íî è â ñëó÷àÿõ, êîãäà ðåçóëüòàò ðàáîòû òåñòèðóåìîãî êîäà çàâè-
ñèò îò âõîäÿùèõ äàííûõ. È ïðè ýòîì æåëàòåëüíî, ÷òîáû áûëà ïðîñòàÿ ïðîöåäóðà
äîáàâëåíèÿ è/èëè çàìåíû âõîäíûõ äàííûõ, áåç èçìåíåíèÿ èñõîäíîãî êîäà unit-test
ïðèëîæåíèÿ. Íàïðèìåð, äëÿ áèáëèîòåê, âûïîëíÿþùèõ êàêèå-ëèáî ðàñ÷åòû, øèôðî-
âàíèå/äåøèôðîâàíèå, âû÷èñëåíèå/ïðîâåðêó êðèïòîãðàôè÷åñêîé ïîäïèñè è ò.ä. Òàêîå
òåñòèðîâàíèå ìîæíî ïðèìåíÿòü äàæå â ñëó÷àå, êîãäà êîððåêòíîñòü ðàáîòû êîäà ïðî-
âåðÿåòñÿ ïî îòëàäî÷íûì ïå÷àòÿì, êîòîðûå òåñòèðóåìûé êîä îñóùåñòâëÿåò â log-ôàéë
(íàïðèìåð, òàê ìîæíî ïðîâåðÿòü, ïðàâèëüíûå ëè âåòâè âû÷èñëåíèé âûáèðàþòñÿ â òîì
èëè èíîì ñëó÷àå).
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Äëÿ ïîääåðæêè òàêîãî òèïà òåñòèðîâàíèÿ Mxx_ru ïðåäîñòàâëÿåò êëàññ
Mxx_ru::Textfile_unittest_target. Èäåÿ åãî èñïîëüçîâàíèÿ àíàëîãè÷íà èäåè èñïîëü-
çîâàíèÿ êëàññà Mxx_ru::Binary_unittest_target2: íåîáõîäèìî ñîçäàòü äâà ïðîåêòíûõ
ôàéëà, ïåðâûé èç êîòîðûõ áóäåò óïðàâëÿòü ïîñòðîåíèåì unit-test ïðèëîæåíèÿ, à âòî-
ðîé � çàïóñêîì òåñòîâîãî ïðèëîæåíèÿ ñ ðàçëè÷íûìè ïàðàìåòðàìè è ñðàâíåíèåì ðå-
çóëüòàòîâ ðàáîòû äëÿ êàæäîãî òåñòîâîãî ñëó÷àÿ.

7.2.1 Êëàññ Mxx_ru::Text�le_unittest_target

Êëàññ Mxx_ru::Textfile_unitest_target ïðåäíàçíà÷åí äëÿ îïèñàíèÿ öåëåé, êîòîðûå
çàïóñêàþò îäíî unit-test ïðèëîæåíèå ñ ðàçíûìè ïàðàìåòðàìè è ñðàâíèâàþò ðåçóëüòàòû
ðàáîòû ïîñëå êàæäîãî çàïóñêà ñ ýòàëîííûìè ðåçóëüòàòàìè. Äëÿ èñïîëüçîâàíèÿ ýòîãî
êëàññà íåîáõîäèìî ïîäêëþ÷èòü â ïðîåêò ôàéë mxx_ru/textfile_unittest:

1 require 'mxx_ru/textfile_unittest'
2
3 Mxx_ru::setup_target(
4 Mxx_ru::Textfile_unittest_target.new(
5 "some/project/prj.ut.rb",
6 "some/project/prj.rb" ) {
7
8 # Îïèñàíèå ïîñëåäîâàòåëüíîñòè çàïóñêà òåñòîâ.
9 ...
10 }
11 )

Êàæäûé çàïóñê òåñòîâîãî ïðèëîæåíèÿ îïèñûâàåòñÿ ñ ïîìîùü ìåòîäà launch. Ïåð-
âûì ïàðàìåòðîì ýòîãî ìåòîäà ÿâëÿåòñÿ ñòðîêà ñ ïàðàìåòðàìè äëÿ òåñòîâîãî ïðèëîæå-
íèÿ. Âòîðûì àðãóìåíòîì ÿâëÿåòñÿ âåêòîð îïèñàíèé ïîäëåæàùèõ ñðàâíåíèþ ôàéëîâ.
Ò.å. äîïóñêàþòñÿ ñëó÷àè, êîãäà ïðèëîæåíèå ïðîèçâîäèò áîëåå îäíîãî âûõîäíîãî ôàéëà.

Â ñâîåì ìåòîäå build êëàññ Mxx_ru::Textfile_unittest_target ñíà÷àëà âûïîëíÿ-
åò ïîñòðîåíèå òåñòîâîãî ïðèëîæåíèÿ. Åñëè òåñòîâîå ïðèëîæåíèå ïîñòðîåíî óñïåøíî,
òî ïîñëåäîâàòåëüíî âûïîëíÿþòñÿ âñå îïèñàííûå çàïóñêè òåñòîâîãî ïðèëîæåíèÿ. Åñëè
î÷åðåäíîé çàïóñê ïðîøåë óñïåøíî, ò.å. ïðèëîæåíèå âîçâðàòèëî íóëåâîé êîä, òî ïðîèçâî-
äèòñÿ ïîñëåäîâàòåëüíîå ñðàâíåíèå âñåõ îïèñàííûõ ïàð ôàéëîâ. Åñëè âñå ïàðû ôàéëîâ
ñîâïàäàþò, òî âûïîëíÿåòñÿ ñëåäóþùèé çàïóñê ïðèëîæåíèÿ è ò.ä.

7.2.2 Ïðèìåð

Ïðîåêòíûé ôàéë äëÿ unit-test:

1 require 'mxx_ru/textfile_unittest'
2
3 Mxx_ru::setup_target(
4 Mxx_ru::Textfile_unittest_target.new(
5 "prj.ut.rb",
6 "prj.rb" ) {
7

2Ñì. 7.1.2 íà ñòð. 52
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8 launch( "out_0.txt 0",
9 [ pair( "out_0.txt", "etalons/out_0.txt" ) ] )
10
11 launch( "out_1.txt 1",
12 [ pair( "out_1.txt", "etalons/out_1.txt" ) ] )
13
14 launch( "out_128.txt 128",
15 [ pair( "out_0.txt", "etalons/out_0.txt" ),
16 pair( "out_1.txt", "etalons/out_1.txt" ),
17 pair( "out_128.txt", "etalons/out_128.txt" ) ] )
18 }
19 )

Ðåçóëüòàò çàïóñêà unit-test:

$ ruby prj.ut.rbrunning unit test: ./test.exe...launching './test.exe out_0.txt 0'...comparing 'out_0.txt' and 'etalons/out_0.txt'launching './test.exe out_1.txt 1'...comparing 'out_1.txt' and 'etalons/out_1.txt'launching './test.exe out_128.txt 128'...comparing 'out_0.txt' and 'etalons/out_0.txt'comparing 'out_1.txt' and 'etalons/out_1.txt'comparing 'out_128.txt' and 'etalons/out_128.txt'

Åñëè ïðè ñðàâíåíèè ôàéëîâ îáíàðóæèâàþòñÿ íåñîâïàäåíèÿ, òî ðåçóëüòàò çàïóñêà
unit-test ìîæåò âûãëÿäåòü, íàïðèìåð, òàê:

$ ruby prj.ut.rbrunning unit test: ./test.exe...launching './test.exe out_0.txt 0'...comparing 'out_0.txt' and 'etalons/out_0.txt'launching './test.exe out_1.txt 1'...comparing 'out_1.txt' and 'etalons/out_1.txt'launching './test.exe out_128.txt 128'...comparing 'out_0.txt' and 'etalons/out_0.txt'comparing 'out_1.txt' and 'etalons/out_1.txt'comparing 'out_128.txt' and 'etalons/out_128.txt'<<<[Mxx_ru::Build_ex] Build error: './test.exe out_128.txt 128' \returns 'Error during comparing files 'out_128.txt', 'etalons/out_128.txt':\Build error: './test.exe out_128.txt 128' returns 'Mismatch found in \line 120. Line in 'out_128.txt' is 'Hello, World!'. Line in 'etalons/out_128.txt' is 'Hello, world'''>>>

7.2.3 Îñîáåííîñòè

Êëàññ Mxx_ru::Textfile_unittest_target âûïîëíÿåò ïðîñòîå ïîñòðî÷íîå ñðàâíåíèå
ôàéëîâ ñ ó÷åòîì ðåãèñòðà ñèìâîëîâ. Ñðàâíåíèå ïðåðûâàåòñÿ ïðè îáíàðóæåíèè ïåðâîãî
íåñîâïàäåíèÿ.
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Â ìåòîäå clean êëàññ Mxx_ru::Textfile_unittest_target óäàëÿò ôàéëû, êîòîðûå
óêàçàíû êàê âûõîäíûå ôàéëû (ò.å. ôàéëû, èìåíà êîòîðûõ çàäàþòñÿ ïåðâûì ïàðàìåò-
ðîì ïðè îáðàùåíèè ê ìåòîäó pair, óäàëÿþòñÿ ïðè óêàçàíèè èíòåðïðåòàòîðó Ruby àãðó-
ìåíòà --mxx-clean).

Áåç îãðàíè÷åíèé äîñòóïà c© 2004-2005 Intervale 59 èç 62



Mxx_ru Âåðñèÿ: 1.0.9Êðàòêîå ðóêîâîäñòâî Äàòà: 2005.04.02Ãëàâà 8. Ãåíåðàòîð äëÿ Qt

Ãëàâà 8

Ãåíåðàòîð äëÿ Qt

8.1 Ââåäåíèå

Â äàííîé ãëàâå ðàçñêàçûâàåòñÿ î ãåíåðàòîðå C++ ôàéëîâ, íåîáõîäèìûõ ïðè èñïîëüçî-
âàíèè áèáëèîòåêè Qt http://www.trolltech.com. Îïèñûâàåìûé ãåíåðàòîð áûë ïðîòå-
ñòèðîâàí íà Qt âåðñèè 3.3.3.

Ïðè èñïîëüçîâàíèè Qt â òðåõ ñëó÷àÿõ âîçíèêàåò íåîáõîäèìîñòü ãåíåðèðîâàíèÿ C++
ôàéëîâ ñ ïîìîùüþ âõîäÿùèõ â ñîñòàâ Qt èíñòðóìåíòîâ:

1. Êîãäà â çàãîëîâî÷íîì ôàéëå îïèñûâàåòñÿ êëàññ, ïðîèçâîäíûé îò QObject è â
ýòîì êëàññå îïðåäåëåíû ñëîòû è/èëè ñèãíàëû. Â ýòîì ñëó÷àå èç çàãîëîâî÷íîãî
ôàéëà íåîáõîäèìî ñîçäàòü èñõîäíûé ôàéë, â êîòîðîì áóäåò íàõîäèòñÿ ðåàëèçàöèÿ
ñëîòîâ è ñèãíàëîâ. Äëÿ ãåíåðàöèè èñïîëüçóåòñÿ óòèëèòà moc. Îáû÷íî èç ôàéëà
a.h ãåíåðèðóåòñÿ ôàéë moc_a.cpp (ò.å. ðàñøèðåíèå çàìåíÿåòñÿ íà .cpp, à ê èìåíè
äîáàâëÿåòñÿ ïðåôèêñ moc_).

2. Êîãäà ïðîèçâîäíûé îò QObject êëàññ îïèñûâàåòñÿ â èñõîäíîì ôàéëå. Â ýòîì ñëó-
÷àå äîëæåí áûòü ñîçäàí äîïîëíèòåëüíûé èñõîäíûé ôàéë, êîòîðûé ïîäêëþ÷àåòñÿ
â îñíîâíîé èñõîäíûé ôàéë ïîñðåäñòâîì äèðåêòèâû #include:

1 ...
2 class MyWidget : public QWidget { ... }
3
4 #include "mywidget.moc"
5 ...

Äëÿ ãåíåðàöèè èñïîëüçóåòñÿ óòèëèòà moc. Îáû÷íî èç ôàéëà a.cpp ãåíåðèðóåòñÿ
ôàéë a.moc (ò.å. ðàñøèðåíèå çàìåíÿåòñÿ íà .moc).

3. Èç ôàéëà .ui, ïîëó÷åííîãî ñ ïîìîùüþ Qt Designer, íåîáõîäèìî ïîëó÷èòü çàãî-
ëîâî÷íûé è èñõîäíûé ôàéëû. Äëÿ ãåíåðàöèè èñïîëüçóåòñÿ óòèëèòà uic. Èç ïîëó-
÷åííîãî çàãîëîâî÷íîãî ôàéëà ñ ïîìîùüþ óòèëèòû moc íóæíî òàê æå ïîëó÷èòü
åùå îäèí èñõîäíûé ôàéë ñ ðåàëèçàöèåé ñëîòîâ è ñèãíàëîâ. Îáû÷íî èç ôàéëà a.ui
ñòðîÿòñÿ ôàéëû a.hpp, a.cpp, moc_a.cpp.

Ãåíåðàòîð äëÿ Qt, êîòîðûé âõîäèò â ñîñòàâ Mxx_ru, ïîçâîëÿåò îáðàáàòûâàòü ïåðå-
÷èñëåííûå âûøå ñëó÷àè.
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8.2 Èñïîëüçîâàíèå ãåíåðàòîðà äëÿ Qt

8.2.1 Ïîäêëþ÷åíèå íåîáõîäèìûõ îïèñàíèé ê ïðîåêòíîìó ôàéëó

Îïèñàíèå ãåíåðàòîðà äëÿ Qt ñîäåðæèòñÿ â ôàéëå mxx_ru/cpp/qt.rb, êîòîðûé ïîäêëþ-
÷àåòñÿ â ïðîåêòíûé ôàéë ïîñðåäñòâîì require:

1 require 'mxx_ru/cpp/qt'
2
3 Mxx_ru::setup_target( ... )

8.2.2 Ñîçäàíèå ãåíåðàòîðà äëÿ Qt

Ãåíåðàòîð äëÿ Qt ðåàëèçîâàí â âèäå êëàññà Mxx_ru::Cpp::Qt_gen. ×òîáû ñîçäàòü ãå-
íåðàòîð äëÿ Qt íåîáõîäèìî ñîçäàòü â ïðîåêòå îáúåêò ýòîãî êëàññà:

1 require 'mxx_ru/cpp/qt'
2
3 Mxx_ru::setup_target(
4 Mxx_ru::Cpp::Exe_target.new( "some/project/prj.rb" ) {
5 ...
6 qt = generator( Mxx_ru::Cpp::Qt_gen.new( self ) )
7 ...
8 }
9 )
Êîíñòðóêòîð êëàññà Qt_gen ïîëó÷àåò äâà àðãóìåíòà: ññûëêó íà îáúåêò-öåëü, â êîòî-

ðîé áóäåò èñïîëüçîâàí ãåíåðàòîð, è íàáîð ñèìâîëîâ ïðåïðîöåññîðà, êîòîðûå áóäóò óñòà-
íîâëåíû ïðè êîìïèëÿöèè ïðîåêòà. Ïî-óìîë÷àíèþ âòîðîé àðãóìåíò ðàâåí ['QT_DLL',
'QT_THREAD_SUPPORT']. Åñëè èñïîëüçóåòñÿ âàðèàíò Qt â âèäå dll, ñ ïîääåðæêîé ìíîãî-
ïîòî÷íîñòè, òî âòîðîé àðãóìåíò â êîíñòðóêòîð Qt_gen ìîæíî íå óêàçûâàòü. Â îñòàëü-
íûõ ñëó÷àÿõ ñëåäóåò ïåðåäàòü âî âòîðîì àðãóìåíòå íåîáõîäèìûå äëÿ èñïîëüçóåìîé
âåðñèè Qt ñèìâîëû ïðåïðîöåññîðà. Íàïðèìåð, åñëè íåîáõîäèì âàðèàíò Qt â âèäå ñòà-
òè÷åñêîé áèáëèîòåêè, íî ñ ïîääåðæêîé ìíîãîïîòî÷íîñòè, òî ñëåäóåò óêàçàòü:

1 require 'mxx_ru/cpp/qt'
2
3 Mxx_ru::setup_target(
4 Mxx_ru::Cpp::Exe_target.new( "some/project/prj.rb" ) {
5 ...
6 qt = generator( Mxx_ru::Cpp::Qt_gen.new( self,
7 [ 'QT_THREAD_SUPPORT' ] ) )
8 ...
9 }
10 )

8.2.3 Óêàçàíèå çàãîëîâî÷íûõ ôàéëîâ äëÿ ãåíåðàöèè èñõîäíûõ ôàé-
ëîâ

Çàãîëîâî÷íûå ôàéëû, èç êîòîðûõ íóæíî ñãåíåðèðîâàòü èñõîäíûå ôàéëû ïîñðåäñòâîì
óòèëèòû moc óêàçûâàþòñÿ ãåíåðàòîðó ñ ïîìîùüþ ôóíêöèè h2moc:
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1 require 'mxx_ru/cpp/qt'
2
3 Mxx_ru::setup_target(
4 Mxx_ru::Cpp::Exe_target.new( "some/project/prj.rb" ) {
5 ...
6 qt = generator( Mxx_ru::Cpp::Qt_gen.new( self ) )
7 ...
8 qt.h2moc( "mywidget.hpp" )
9 }
10 )

Óêàçàííîå èìÿ èùåòñÿ îòíîñèòåëüíî òåêóùåãî çíà÷åíèÿ sources_root (ñì. 5.10.1
íà ñòð. 39). Â ïðèâåäåííîì ïðèìåð ôàéë mywidget.hpp äîëæåí áûòü ðàñïîëîæåí â
êàòàëîãå some/project. Â ýòîò æå êàòàëîã áóäåò ïîìåùåí ðåçóëüòàò ðàáîòû óòèëèòû
moc1.

Èç ïåðå÷èñëåííûõ ñ ïîìîùüþ ìåòîäà h2moc ôàéëîâ ñòðîÿòñÿ ôàéëû, â èìÿ êîòî-
ðîãî äîáàâëÿåòñÿ ïðåôèêñ moc_, à ðàñøèðåíèå çàìåíÿåòñÿ íà .cpp (åñëè íå èçìåíåíî ñ
ïîìîùüþ àòðèáóòà cpp_ext, ñì. 8.2.7 íà ñòð. 61). Òàê èç some/project/mywidget.hpp
áóäåò ïîëó÷åí ôàéë some/project/moc_mywidget.cpp.

8.2.4 Óêàçàíèå èñõîäíûõ ôàéëîâ äëÿ ãåíåðàöèè èñõîäíûõ ôàéëîâ

Èñõîäíûå (.cpp) ôàéëû, èç êîòîðûõ íóæíî ñãåíåðèðîâàòü èñõîäíûå (.moc) ôàéëû ïî-
ñðåäñòâîì óòèëèòû moc óêàçûâàþòñÿ ãåíåðàòîðó ñ ïîìîùüþ ôóíêöèè cpp2moc:

1 require 'mxx_ru/cpp/qt'
2
3 Mxx_ru::setup_target(
4 Mxx_ru::Cpp::Exe_target.new( "some/project/prj.rb" ) {
5 ...
6 qt = generator( Mxx_ru::Cpp::Qt_gen.new( self ) )
7 ...
8 qt.cpp2moc( "mywidget.cpp" )
9 }
10 )

Óêàçàííîå èìÿ èùåòñÿ îòíîñèòåëüíî òåêóùåãî çíà÷åíèÿ sources_root (ñì. 5.10.1
íà ñòð. 39). Â ïðèâåäåííîì ïðèìåð ôàéë mywidget.cpp äîëæåí áûòü ðàñïîëîæåí â
êàòàëîãå some/project. Â ýòîò æå êàòàëîã áóäåò ïîìåùåí ðåçóëüòàò ðàáîòû óòèëèòû
moc2.

Èç ïåðå÷èñëåííûõ ñ ïîìîùüþ ìåòîäà cpp2moc ôàéëîâ ñòðîÿòñÿ ôàéëû, ó êî-
òîðûõ ðàñøèðåíèå çàìåíÿåòñÿ íà .moc (åñëè íå èçìåíåíî ñ ïîìîùüþ àòðèáóòà
moc_ext, ñì. 8.2.9 íà ñòð. 62). Òàê èç some/project/mywidget.cpp áóäåò ïîëó÷åí ôàéë
some/project/mywidget.moc.

1Ñ ó÷åòîì çíà÷åíèÿ moc_result_subdir (ñì. 8.2.6 íà ñòð. 61)
2Ñ ó÷åòîì çíà÷åíèÿ moc_result_subdir (ñì. 8.2.6 íà ñòð. 61)
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8.2.5 Óêàçàíèå .ui-ôàéëîâ

Ðåçóëüòàòû ðàáîòû Qt Designer, ñîõðàíåííûå â âèäå .ui-ôàéëîâ, óêàçûâàþòñÿ ãåíåðà-
òîðó ñ ïîìîùüþ ìåòîäà ui:

1 require 'mxx_ru/cpp/qt'
2
3 Mxx_ru::setup_target(
4 Mxx_ru::Cpp::Exe_target.new( "some/project/prj.rb" ) {
5 ...
6 qt = generator( Mxx_ru::Cpp::Qt_gen.new( self ) )
7 ...
8 qt.ui( "myform.ui" )
9 }
10 )

Óêàçàííîå èìÿ èùåòñÿ îòíîñèòåëüíî òåêóùåãî çíà÷åíèÿ sources_root (ñì. 5.10.1 íà
ñòð. 39). Â ïðèâåäåííîì ïðèìåð ôàéë myform.ui äîëæåí áûòü ðàñïîëîæåí â êàòàëîãå
some/project. Â ýòîò æå êàòàëîã áóäåò ïîìåùåí ðåçóëüòàò ðàáîòû óòèëèòû ui.

Èç ïåðå÷èñëåííûõ ñ ïîìîùüþ ìåòîäà ui ôàéëîâ ñòðîÿòñÿ ôàéëû çàãîëîâî÷íûå
ôàéëû, ó êîòîðûõ ðàñøèðåíèå çàìåíÿåòñÿ íà .hpp (åñëè íå èçìåíåíî ñ ïîìîùüþ
àòðèáóòà hpp_ext, ñì. 8.2.8 íà ñòð. 62), è èñõîäíûå ôàéëû, ó êîòîðûõ ðàñøèðåíèå
çàìåíÿåòñÿ íà .cpp (åñëè íå èçìåíåíî ñ ïîìîùüþ àòðèáóòà cpp_ext, ñì. 8.2.7 íà
ñòð. 61). Èìåíà ñãåíåðèðîâàííûõ çàãîëîâî÷íûõ ôàéëîâ çàòåì óêàçûâàþòñÿ ãåíåðàòî-
ðó ÷åðåç ìåòîä h2moc äëÿ ãåíåðàöèè âñïîìîãàòåëüíîãî èñõîäíîãî ôàéëà. Â ðåçóëü-
òàòå èç some/project/myform.ui áóäóò ïîëó÷åíû ôàéëû some/project/myform.hpp,
some/project/myform.cpp, some/project/moc_myform.cpp.

8.2.6 Ðàñïîëîæåíèå ðåçóëüòàòîâ ðàáîòû óòèëèòû moc

Ïî-óìîë÷àíèþ, ðåçóëüòàòû ðàáîòû óòèëèòû moc ïîìåùàþòñÿ â òîò æå êàòàëîã, â êîòî-
ðîì íàõîäèëèñü èñõîäíûå ôàéëû äëÿ óòèëèòû moc. Â íåêîòîðûõ ñëó÷àÿõ ýòî íå î÷åíü
óäîáíî. Íàïðèìåð, åñëè òðåáóåòñÿ ïåðåéòè íà íîâóþ âåðñèþ Qt óäàëèâ ïðè ýòîì ñòàðûå
ðåçóëüòàòû ðàáîòû moc. Ïðîùå ýòî ñäåëàòü, åñëè ðàçìåùàòü ñãåíåðèðîâàííûå ôàéëû
â îòäåëüíûé ïîäêàòàëîã.

Â êëàññå Mxx_ru::Cpp::Qt_gen åñòü àòðèáóò moc_result_subdir, êîòîðûé îïðåäå-
ëÿåò ðàçìåùåíèå ðàçóëüòàòîâ ðàáîòû moc. Åñëè ýòîò àòðèáóò ñîäåðæèò nil (çíà÷åíèå
ïî-óìîë÷àíèþ), òî ñãåíåðèðîâàííûå ôàéëû ïîìåùàþòñÿ ðÿäîì ñ èñõîäíûìè ôàéëàìè.
Åñëè íàçíà÷èòü àòðèáóòó moc_result_subdir çíà÷åíèå, òî â êà÷åñòâå ðåçóëüòèðóþùåãî
áóäåò èñïîëüçîâàòüñÿ óêàçàííûé ïîäêàòàëîã èñõîäíîãî êàòàëîãà. Íàïðèìåð:

1 qt = generator( Mxx_ru::Cpp::Qt_gen.new( self ) )
2 qt.moc_result_subdir = "moc"
3 qt.h2moc( "h/mywidget.hpp" )

Èç ôàéëà h/mywidget.hpp áóäåò ñãåíåðèðîâàí ôàéë h/moc/moc_mywidget.cpp.
Çíà÷åíèå àòðèáóòà moc_result_subdir îêàçûâàåò âëèÿíèå òîëüêî íà ôàéëû, êîòî-

ðûå ïåðå÷èñëÿþòñÿ ñ ïîìîùüþ ìåòîäîâ h2moc è cpp2moc.
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8.2.7 Èçìåíåíèå ðàñøèðåíèÿ äëÿ ñãåíåðèðîâàííûõ èñõîäíûõ ôàéëîâ

Ïî-óìîë÷àíèþ, ïðè ãåíåðàöèè èñõîäíûõ ôàéëîâ ñ ïîìîùüþ moc è ui äëÿ ðåçóëüòè-
ðóþùèõ ôàéëîâ èñïîëüçóåòñÿ ðàñøèðåíèå .cpp. Èçìåíèòü åãî ìîæíî íàçíà÷èâ íîâîå
çíà÷åíèå àòðèáóòó cpp_ext îáúåêòà-ãåíåðàòîðà:

1 qt = generator( Mxx_ru::Cpp::Qt_gen.new( self ) )
2 qt.cpp_ext = ".CC";
3 qt.h2moc( "h/mywidget.H" )

Èç ôàéëà h/mywidget.H áóäåò ñãåíåðèðîâàí ôàéë h/mywidget.CC.

8.2.8 Èçìåíåíèå ðàñøèðåíèÿ äëÿ ñãåíåðèðîâàííûõ çàãîëîâî÷íûõ
ôàéëîâ

Ïî-óìîë÷àíèþ, ïðè ãåíåðàöèè çàãîëîâî÷íûõ ôàéëîâ ñ ïîìîùüþ ui äëÿ ðåçóëüòèðóþ-
ùèõ ôàéëîâ èñïîëüçóåòñÿ ðàñøèðåíèå .hpp. Èçìåíèòü åãî ìîæíî íàçíà÷èâ íîâîå çíà-
÷åíèå àòðèáóòó hpp_ext îáúåêòà-ãåíåðàòîðà:

1 qt = generator( Mxx_ru::Cpp::Qt_gen.new( self ) )
2 qt.hpp_ext = ".h";
3 qt.ui( "myform.ui" )

Èç ôàéëà myform.ui áóäåò ñãåíåðèðîâàí ôàéë myform.h.

8.2.9 Èçìåíåíèå ðàñøèðåíèÿ äëÿ ñãåíåðèðîâàííûõ moc-ôàéëîâ

Ïî-óìîë÷àíèþ, ïðè ãåíåðàöèè èñõîäíûõ ôàéëîâ ñ ïîìîùüþ moc äëÿ ðåçóëüòèðóþùèõ
ôàéëîâ èñïîëüçóåòñÿ ðàñøèðåíèå .mic. Èçìåíèòü åãî ìîæíî íàçíà÷èâ íîâîå çíà÷åíèå
àòðèáóòó moc_ext îáúåêòà-ãåíåðàòîðà:

1 qt = generator( Mxx_ru::Cpp::Qt_gen.new( self ) )
2 qt.moc_ext = ".cpp.moc";
3 qt.cpp2moc( "mywidget.cpp" )

Èç ôàéëà mywidget.cpp áóäåò ñãåíåðèðîâàí ôàéë mywidget.cpp.moc.

8.2.10 Èçìåíåíèå èìåíè óòèëèòû moc

Èìÿ óòèëèòû moc íàõîäèòñÿ â àòðèáóòå moc_name îáúåêòà-ãåíåðàòîðà. Ïî-óìîë÷àíèþ
ýòî moc. Èçìåíåíèå äàííîãî àòðèáóòà ïîçâîëÿåò óêàçàòü äðóãîå èìÿ, êîòîðîå áóäåò
èñïîëüçîâàòüñÿ äëÿ çàïóñêà óòèëèòû moc:

1 qt = generator( Mxx_ru::Cpp::Qt_gen.new( self ) )
2 qt.moc_name = "/usr/src/qt.4.0.b2/bin/moc"
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8.2.11 Èçìåíåíèå èìåíè óòèëèòû uic

Èìÿ óòèëèòû uic íàõîäèòñÿ â àòðèáóòå uic_name îáúåêòà-ãåíåðàòîðà. Ïî-óìîë÷àíèþ
ýòî uic. Èçìåíåíèå äàííîãî àòðèáóòà ïîçâîëÿåò óêàçàòü äðóãîå èìÿ, êîòîðîå áóäåò
èñïîëüçîâàòüñÿ äëÿ çàïóñêà óòèëèòû uic:

1 qt = generator( Mxx_ru::Cpp::Qt_gen.new( self ) )
2 qt.uic_name = "/usr/src/qt.4.0.b2/bin/uic"
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