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A Program Generation Approach
for Applying Design Patterns

Shigeki Suguta Yuuji Hotta
Fujitsu Laboratories Ltd., Multimedia Systems Laboratories

To support applying design patterns, we have developed a new program generation
system which produces C++ program skeltons based on design patterns. This is an
enhancement of the C++ idiom generator which we developed before. In this article,
we first describe the problems of the old generator to automate the application of
design patterns. We introduced the new rule description which can process multiple
classes and introduced generalized directions which give semantic information to the
generator. Then we show an example of design pattern automation. We also discuss
about the classification of Gamma’s design patterns from the view point of our program

generation approach.
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! {DEF_FUNCDEF_RULE assign_op_gen
{ {BEGIN
HAPRINT _BEGIN
const $class &
$class ::operator=(const $class & src) {
/1 BAEHENORAIK Z o TRV ARRND
if ( &src !'= this ){
{{PRINT_END
# AUNBYEV - assign OFFH L
! YEXEC_MEM_RULE (assign)
1 tPRINT _BEGIN
} return *this ; }

! {PRINT_END
{ 'END
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class Part {

int code ;

char * name ; //!! has-a — has-a IFRDEE
Supplier * supplier;
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! '\DEF_MEM_RULE assign
! {BEGIN
# char * DFHE
1 tELSIF ( {!is_char_ptr($mem_type) )
' {BEGIN
t1IF ( !thas_a($mem) )
1 'BEGIN
$ 1PRINT_BEGIN
delete [J $mem; // LLGINTF — % DKk
if (src.$mem == (char *)0) {
$mem= (char #*)0;

}

else { // T—9DHIHE
$mem= new char[strlen(src.$mem)+1];
strcpy($mem, src.$mem);

! *PRINT_END
! {END
! 'ELSE
! {BEGIN
¢t 'PRINT_BEGIN
$mem = src.$mem;
V'PRINT_END
t tEND
{ {END
# int 2 EEEEOT S HOBE
11ELSIF ( !'!is_fixed_size($mem_type) )
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int £ Q);
class A ;

//!'pattern(Pat, Qlist)
//V'pattern(Pat, Ytable = val)
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CancreteComponent Drcoraar et
Operation() Operation() of-—————— component->Operation{) "
A
ConcreteDecoratorA ConcrateDecoraloB SO
addedotate A ; AddedBehavior|
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! {PATTERN _ELEMENT

{'BEGIN
$abst_comp user “HRMEMENHRY T RADKH"
$abst_deco user "FIL—FOMRI T ADOEH"
$op_dcl user “JLEZFEOEFIHA"
$op_call user "ILEBIEDIFH LERX"
$comp_mem user ERIEMREREFT L XLgEn

%cnc_comps infile "MEBNDIRVEXR % B4, 1 FHE"
%icnc_decos infile "EHOFT L —F ¥ B4, 1 ¥EE"
! YEND
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# 73l —% (Decorator) MRV I ADERN
! 'DEF_RULE gen_deco

{ 'BEGIN
# include T2 7 7 4 L& DEUE
$hdrfile = !!rule_file(’gen_comp’);

* 7T AERDHUN
! tPRINT_BEGIN
#include $hdrfile

class $abst_deco :
public:
$abst_deco( $abst_comp* );//I VAT ¥
virtual $op_dcl 1/30E8RE
{ $comp_mem->$op_call; };
private :
$abst_comp * $comp_mem;

publibc $abst_comp{

}:
! 'PRINT_END
1 YEND

# FALV—SHDI I AERRENV—L
{ {DEF_HEADER_ADD_RULE hdr_add_deco
‘ IBEGIN
# BRAOTFIL—FIINR-R7FRA%EBM
t1IF ( $cnc_decos{$class} )
! {BEGIN
# include T3 7 7 4 L& DS
$hdrfile = !!rule_file(’gen_deco’);
1 'PRINT_BEGIN
#include $hdrfile
{'PRINT_END

# N—277A%BEN
! tadd_base_class($class,
$abst_deco, ’public’, 0 );
# X—=R7TARBNED 2 5 ANy FHOWH
!'print_class_head($class) ;
#BREXV Y FOEE L I ACRICEN
¢ tPRINT_BEGIN
public:
virtual $op_dcl ;
t 1PRINT_END
' YEND
$ {END
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! 'DEF_RULE_OUTFILE

! 1BEGIN
gen_comp default = $abst_comp . ’'_gen.h’
gen_deco default = $abst_daco . ’_gen.h’
hdr_add_comp default = $input_basename . ’'_gen.h’
hdr_add.deco default = $input_basename . ’'_gen.h’

1 {END
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TextView.h:

class TextView
{ //!!pattern(Decorator, Jcnc_comps = 1)
private:
char * text;
};
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Outputs

1o draw()

HorderDacarator |

draw() -~ Decorator:draw();
AddedBehavior | ./  |AddedBohavior():

3: Decorator /5% —  HEER DO AT & S

ScrollDecorator.h:

class Position;
class ScrollDecorator
{ //!''pattern(Decorator, %cnc_decos = 1)
private:
Position * scroll_position ;

};
BorderDecorator.h:

class BordsrDecorator
{ //!'pattern(Decorator, %cnc_decos = 1)
private:
int width;
¥

IHIIHTHEBBRIUTOL HIck by, /85—
VEFED) LOI-VIRERT LR T 5.

{1USE Decorator

$ 'BEGIN
3 P t = ’°C p t?
$decorator = ’Decorator’
$op.dcl = ’void draw()’
$op_call = ’draw()’
$comp_mem = ’_comp’

t 1END

HWHD S5, g7 21 — ¥ L BorderDecorator
OHRERT. B, TOBE, EROME OIS,
FEETHFEIRTI LIRS,

Decorator_gen.h:

#include "Component_gen.h"
class Decorator : public Component {
public:

Decorator( Component * ); //I AT %
virtual void draw() 1/ 3688
{ _comp->draw() ; };
private :
Component * _comp;

};
BorderDecorator_gen.h:

#include 'Decorator_gen.h"
class BorderDecorator : public Decorator
{ //!!pattern(Decorator, Ydecorators=1)
public:

virtual void draw() ;
private:

int width;
}
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Interpreter
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