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Declaration of a class representing a student:

#i1ftndef STUDENT_HEADER
#define STUDENT_HEADER

#include <string>

class Student

{

private:
std::string m _name;

};

#endi T

Assume, that many classes include this header
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What happens during compile time when these lines are added?

#i1fndef STUDENT_HEADER
#define STUDENT_HEADER

#include <string>
#include "ContactNo.h"

class Student

1

private:
std::string m _name;
ContactNo m_contactNo;

};
#endi T

- Every class including Student is compiled again



MITK

Bugsquashing Seminar

10/31/2012 | Page 4 How can this be avoided?

Using the Private IMPLementation pattern.

#ifndef STUDENT_HEADER #include "'Student.h"
#define STUDENT_ HEADER #include ""ContactNo.h"
#include <string> //Private Implementation structure.
struct Student::PIMPL
class Student {
{ ContactNo m_contactNo;
private: };
std: :string m_name;
struct PIMPL; //Forward declaration. Student: :Student()
PIMPL* pimpl; //The opaque pointer. {
pimpl = new PIMPL;
public: }
Student();
~Student(); Student: :~Student()
}: {
if(pimpl)
#endif delete pimpl;
+

Pack private implementation of the class into a simple internal structure
Make opaque- or d-pointer to this structure private member of this class
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Another example (from MITK)

#ifdef MITK_USE_TOF_KINECT
#include <XnCppWrapper.h>
#endif

class KinectController : public i1tk::0Object

{

public:
mitkClassMacro( KinectController , i1tk::Object );
1tkNewMacro( Self );

protected:
KinectController();
~KinectController();

private:
ErrorText();

#i1fdef MITK _USE_TOF_ KINECT

Xn: :Context m Context; ///< OpenNl context
#endif

}:

Only applicable if external library (OpenNI) is available
- m_Context must also be ,#1fdefed" in whole .cpp file
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#i1fdef MITK _USE_TOF_KINECT
#include <XnCppWrapper.h>
#endi T
class KinectController : public i1tk::0Object

{
public:

mitkClassMacro( KinectController , i1tk::Object );
itkNewMacro( Self );
protected:
KinectController();
~KinectController();
private:

_ E¥heETR¥KEtControl lerPrivate;
#ITARThME tEoHeFol TEFBHITSte *d;

xn::Context m Context; 7///< OpenNI context
#endi T

¥

Pack private implementation of the class into a simple internal
class
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#include "mitkKinectController_.h"
#include <XnCppWrapper.h>

class KinectController::KinectControllerPrivate

{
public:

KinectControllerPrivate();
~KinectControllerPrivate();

bool ErrorText(unsigned int error);
xn::Context m_Context; ///< OpenNl context

}:
KinectController: :KinectControllerPrivate: :KinectControllerPrivate(): m_Context(NULL){}
KinectController: :KinectControllerPrivate: :~KinectControllerPrivateQ{}

bool KinectController: :KinectControllerPrivate: :ErrorText(unsigned int error)

{

return true;

¥
KinectController: :KinectController(): d(new KinectControllerPrivate){}

KinectController::~KinectController()

{
delete d;

}

- Header now independent of external library
- no #i1fdefing“ in code. .cpp stub can e.g. be used if library unavailable
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PIMPL at a glance

Pros:

« no recompile when changing private members

 no #include for classes used ,by value® in private members
- Hide internal implementation details from the user

- Reduction of compile time

- Especially benefitial for big projects

Cons:

- more complex code

- dynamic allocation required for every instance of the class
- does not work for protected member used by subclasses
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Questions?

References
« The PIMPL idiom http://c2.com/cal/wiki?Pimplidiom

- The PIMPL pattern
http://angelorohit.blogspot.de/2008/02/reducing-compile-
times-in-large-c.html
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