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Refactoring Browser

Wie unterstutzt man Refactoring durch
automatische Werkzeuge?

Martin Hacker
Seminar Refactoring & Software Visualisierung



Programm

@ 3x "einfache” Sprachen
@ Probleme

@ Neuland...



Refactoring Tools bisher

Parser
Kontextchecker

r\>

Pretty Printer

* Range java

ackage de.dailob.jiac.tools.aose. sourceCode;

* Immutable datatype to represent a range, consisting of a position and an extend.
* Gauthor mhaecker

* Imutable datatype to represent a range, consisti ition and an extend.
* @uthor mhaecker

public class Range { public closs fange {
private int location;

private int location;
private int length

private int length;

public Range() {

public Range() {
his(0,e);

his(0,0);

} 1
public Range(int location, int length) {
+his.location = locatio

public Range(int location, int length) {
th
this.length = length;

location = location;
this.length = length;

¥ }

public int location() { public int location() {
return Location; return location;

puslic int length(){ public int length(){
return Length; return length;

* Returns the location plus lenght, that is the location just after the last char in g

- | the range.

* Returns the location plus lenght, that e location just after the last char in
eturn location + length

-| the range

(]
eturn location + length
public int moxRange() {
return location + Length;
3

public int maxRangeQ) {
return Location + Length;

ublic String toStringQ) {
Line: 1 Colurmn: 1 Language:Java

public String toStringO {
Line: 1 Column: 1 Language: Java



Java
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Smalltalk

@ Erstes Refactoring
Werkzeug

@ Sehr einfache Syntax
® Hoch dynamisch

® Rename geht nicht

o tll -E|-|.| -

& 0 defaultE stent

Rename BouncingB alliew: >frameR ate ..

Selectaor updateR ate

Scope: I Global fit I

~

Quelle: http://www.object-arts.com/Images/rb.jpg



Stand?

@ Micro-Refactorings: ok

@ Makro-Refactorings: einige

@ Mehrere Sprachen: erste Ansatze
@ Vollautomatisch: Erste Ansatze

@ Aber: C-Familie?

® C, C++, ObjC



Problemkinder wie ObjC

ptrategiesView

@ C + Smalltalk
@ Superset von C
@ Message
® Objekte

@ Dynamic Typing

@ Preprozessor...

oragna mark, Template Instontiation Methods



Refactoring von
inkompatiblen Sprachen

C / ObjC mit “Conditional Compilation”



#define MY_WRONG_RETURN_VALUE_EXCEPTION @"MyWrongReturnValueException"

#1import "MyObliqueStrategiesViewController.h"

#import "MyFadingTitlebarlessWindow.h" #define CLOSURE(returnType, arguments, someCode) ({ \
returnType uniqueSymbol(function)(arguments) { \
someCode; \
PN\

' bol(f ' X
dep->changed = !dir_file_exists_p(nhame, ""); 5 untquesymbol (function); A

#ifdef VMS
1f (dep->changed && strchr(name, ':') !=
#else

. v for(i=0;
- * == ’
}F (dep->changed && *name /") 41F BY_ROW
#endif

{ i<r;i++)
s+=a[k][1];

#elif BY_COL

1<C;1i++)
s+=a[1][k];

freerule(rule, lastrule);

}

#endif

#pragma mark -
#pragma mark The class that wraps it all up #ifdef emacs

#ifdef static
#ifndef STACK_DIRECTION
(o)
#if ldefined (__GNUC_ ) oo
#}fndef aloca -- must know STACK_DIRECTION at compile-time
#define BEGIN { mf _STC_  MMuendif /* STACK_DIRECTION undefined */
#define END } typedef void *pointer; sendif /* static */

#else _ #endif /* emacs */
typedef char *pointer;

#endif
#endif
#endif

1f (x < y) BEGIN y = x; x++; END




Problem: Architektur

Kontextchecker

Preprozesse Parser -
Code

Pre*ty Printer

Preprozessor

(5] Range.java

package de.dailab. jiac.tools.aose. sourceCodk

[3) Range.java — sourceCode

* Imutable datatype to represent a range, consisting of a position and an extend.

package de.dailab.jiac.tools. aose. sourceCode;
* Inutable datatype to represent a range, consisting of a position and an extend. + author mhaecher
* author mhaecker. .
public class Range { public class Range {
private int location; private int location;
private int length; private int length;
public Range() { public Range() {
£his(0,0) this(0,0);
1
public RangeCint location, int length) { public Range(int location, int length) {
this.location = location this. location = Locatio
Tength = length; length = Length;
¥
public int location() {

public int locationO {
return location; return Location;

public int length(O{ public int lengthO){
return length; return length;

ocation Just after the last char tn the location plus lenght, that is the location just after the last char in

- | the range.
* @return location + length

* @return location + length L
public int maxRange() { s
return location + length; public int maxRange() {
return location + lengtl
¥

rns the location plus lenght,
| the range.

}

public String toString() {

Line: 1 Column: L Language: Java

ublic String toString) {
La

[l
Line: 1 Column: 1 Language: Java




Losungsvorschlag

Kontextchecker

Preprozesse Parser
Code

Pretty Printer

Pseudo-
Preprozessor

(5] Range.java

[3) Range.java — sourceCode
package de.dailab.jiac. tools. aose. sourceCod

package de.datlab. jiac. tools.aose. sourceCode;

o . o oneis . 5 * Innutable datatype to represent a range, consisting of a position and an extend.
Immtaple datotype to represent a range consisting of a position ond on extrd. © [nutable dotaty

« Gauthor mhaecker y

public class Range £ public class Range {

private int location; private int location;

private int length; private int length;

public Range(> { public Range() {
this(0,0) this(0,0);

1

public Runge(\nt Location, int length) {
this.location = locati
enqt ength;

public RangeCint location, int length) {
this.location = location
Tength = length;
3
public int location() {

public int location() {
return location; return location;
public int length(){

public int lengthO{
return Length;

return length;

s the location plus lenght, ocation just after the last char in
| the range z e 7 the location plus lenght, that is the location just after the last char in
he range. | ene range
* éreturn location + length the rang .
. eturn Location + Length
public int maxRange() {
return location + lengt)

public int maxRangeQ) {
return location + length;

}

public String tostringO) {

Line: 1 Colu Language: Jav public String tuimnq()
Line: 1 Colurmn: L Language: Jav




Ideen fur die
Probleme im Detail



H#if, Hifdef, #ifndef

FileNode
#if !defined (__GNUC__)
#1fndef aloca

#1f __STDC__ .
typedef void *pointer; Conditional

Compilation
#else
typedef char *pointer;

#endif

#endif




#if in Statements

dep->changed = !dir_file_exists_p(name, "");
#ifdef VMS

1f (dep->changed && strchr(name, ':') != 0)
#else

1f (dep->changed && *name == '/')
#endif

{

¥

freerule(rule, lastrule);

dep->changed = !dir_file_exists_p(name, "");
#1fdef VMS

if (dep->changed && strchr(name, ':') != 0) {
freerule(rule, lastrule);
}
#else
1f (dep->changed && *name == "'/') {
freerule(rule, lastrule);

}
#endif

for(i=0;
#if BY_ROW
1<r;i++)
s+=a[k][1];
#elif BY_COL
1<C;1++)
s+=a[1][k];
#endif

#1f BY_ROW
for(1=0; i<r;i++)
s+=alk][1];
#elif BY_COL
for(1=0; 1<C;1++)
s+=a[1][k];
#endif




Ungultiger Code
"Impossible Conditions”

#1fdef emacs
#1fdef static
#1fndef STACK_DIRECTION
you
lose
-- must know STACK_DIRECTION at compile-time
#endif /* STACK_DIRECTION undefined */

#endif /* static */
#endif /* emacs */

#1fndef STACK_DIRECTION
#error you lose -- must know STACK_DIRECTION at compile-time

#endif /* STACK_DIRECTION undefined */




Hdefine

#define CLOSURE(returnType, arguments, someCode) ({ \
returnType uniqueSymbol(function)(arguments) { \
someCode; \
N\
uniqueSymbol(function); \
)

#define BEGIN {
#define END }

1f (x <y) BEGIN y = x; x++; END



Multiple Macro-
Definitions

FileNode

#1if !defined (__GNUC__)
#  define NULL (void *) 0

#else
# define NULL @

#endif

Conditional
Compilation

| #define NULL (void *) O #define NULL O

1f (a I'= NULL)

b = d;




Hinclude

@ Include-Graph

als Losung

@ Symbol-Table
enhancements

FileNode

@ Multiple-Includes?

H#include



Grofle des AST?

#1if __GNUC__
#define NULL O if (a = #if __GNUG__

#elsg . #1f __GNUG__ 1f Ca =10
#define NULL (void *)0 0 b = a:

#endif

#else DN #else

, (void *)0 Bamm M if (a '= (void *)0)
1f (a = NULL) : #endif b = a;

b = a; B #tendif

b = a;

struct inode {

struct address_space 1i_data;
#1fdef CONFIG_QUOTA

struct dquot *i_dquot[MAXQUOTAS];
#endif

struct list_head 1i_devices;

¥



Ein Beispiel:
Extract Function

#ifdef _C1
int q;
#endif

nelems++;
#ifdef _C1

a+= J;

nelems-= q;
#else

nelems*= j;
#endif

int f10O {
nelems = fZ2(nelems);

#ifndef _C1
nelems*= j;

#endif

by

int f2(int nelems) {
nelems++;
#ifdef _C1
q+= J;
nelems-= q;
#endif
return nelems;




Zusammenfassung

@ Einige offene Probleme
@ CPP == Messy

@& Aber machbar!
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