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Conflict without Cause?Conflict without Cause?

engineering the branch of science and technology concerned with the design, 
building, and use of engines, machines, and structures.

The New Oxford Dictionary of English

Structural engineering is the science and art of designing and making, with 
economy and elegance, buildings, bridges, frameworks, and other similar 
structures so that they can safely resist the forces to which they may be 
subjected.

The Institution of Structural Engineers
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Beyond MetaphorBeyond Metaphor

•• To understand something abstract and To understand something abstract and 
aphysicalaphysical we look to the concrete and familiarwe look to the concrete and familiar

We use metaphors as guides... but metaphors have We use metaphors as guides... but metaphors have 
limits, and they provide guidance not identitylimits, and they provide guidance not identity

•• In characterising software development a In characterising software development a 
number of metaphors have been usednumber of metaphors have been used

Software development as civil engineering, Software development as civil engineering, 
software development as mathematics, software software development as mathematics, software 
development as gardening, etc.development as gardening, etc.
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ProfessionalismProfessionalism

•• Many of the metaphors for software Many of the metaphors for software 
development appeal to professionalismdevelopment appeal to professionalism

Competence and skill in an occupation and the Competence and skill in an occupation and the 
relationship to a discipline of knowledgerelationship to a discipline of knowledge
For software, it is the discipline of knowledge that is For software, it is the discipline of knowledge that is 
in a continual state of flux and growthin a continual state of flux and growth

•• The use of one metaphor does not necessarily The use of one metaphor does not necessarily 
exclude the use of othersexclude the use of others

But in searching for identity we need to look But in searching for identity we need to look 
beyond caricatures and preconceptionsbeyond caricatures and preconceptions
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Engineering or Craft?Engineering or Craft?

•• Engineering and craft have a number of things Engineering and craft have a number of things 
in commonin common

They share the notions of making things, common They share the notions of making things, common 
bodies of practice and a professional disciplinebodies of practice and a professional discipline

•• What differentiates engineering from craft is What differentiates engineering from craft is 
not maturity, headcount or industrialisationnot maturity, headcount or industrialisation

Scale, complexity and nature make the differenceScale, complexity and nature make the difference
Software engineering involves craft, but it is a Software engineering involves craft, but it is a 
discipline of technology that is empirical with discipline of technology that is empirical with 
theoretical underpinningstheoretical underpinnings
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Understanding EngineeringUnderstanding Engineering

•• The mistake has not been in treating software The mistake has not been in treating software 
development as a kind of engineering...development as a kind of engineering...

But in assuming that it was a form of physical But in assuming that it was a form of physical 
engineeringengineering
But in assuming that But in assuming that engineeringengineering was synonymous was synonymous 
with with plan drivenplan driven
But in assuming a caricature of other engineering But in assuming a caricature of other engineering 
disciplines to compare against and mimicdisciplines to compare against and mimic
But in assuming that there was no art, craft or sense But in assuming that there was no art, craft or sense 
of aesthetics in engineeringof aesthetics in engineering
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Understanding FamilyUnderstanding Family

•• Software engineering is a kind of informational Software engineering is a kind of informational 
engineering, not a kind of physical engineeringengineering, not a kind of physical engineering

Therefore, software engineering is a cousin, not a Therefore, software engineering is a cousin, not a 
sibling (and certainly not a clone), of the other sibling (and certainly not a clone), of the other 
frequently cited forms of engineering frequently cited forms of engineering —— cousins are cousins are 
still family, but they have less in commonstill family, but they have less in common

•• This means that much of what has passed for This means that much of what has passed for 
software engineeringsoftware engineering until now is pasticheuntil now is pastiche

Choose the wrong map, and you will end up lost Choose the wrong map, and you will end up lost 
and heading in the wrong directionand heading in the wrong direction
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Emerging DisciplineEmerging Discipline

•• Many known solutions and solution Many known solutions and solution 
approaches form a stable base to build onapproaches form a stable base to build on

The classic topics of computer scienceThe classic topics of computer science
Using commoditised tools and librariesUsing commoditised tools and libraries
Patterns for capturing and communicating software Patterns for capturing and communicating software 
architecture and development experiencearchitecture and development experience

•• Clearer thinking about how people workClearer thinking about how people work
Empirical and lean development processesEmpirical and lean development processes
Focusing on interconnected systems, not just partsFocusing on interconnected systems, not just parts
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Emerging ProfessionalismEmerging Professionalism

•• A clearer sense of responsibility can be found A clearer sense of responsibility can be found 
in many approaches advocated todayin many approaches advocated today

Programmers are responsible for the quality of their Programmers are responsible for the quality of their 
code, which includes testing, clean code, reasoned code, which includes testing, clean code, reasoned 
and reasonable choice of implementation, and reasonable choice of implementation, 
appropriate runtime characteristics, etc.appropriate runtime characteristics, etc.

•• It is easier to form developer communities that It is easier to form developer communities that 
communicate norms, practices and experiencescommunicate norms, practices and experiences

From discussion groups to Open Source projectsFrom discussion groups to Open Source projects
From informal group meetings to conferencesFrom informal group meetings to conferences
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Shared Understanding?Shared Understanding?

•• The challenge is to make sure that what is The challenge is to make sure that what is 
already known and won is known and wonalready known and won is known and won

Software development is a diverse and fast moving Software development is a diverse and fast moving 
field, and there is already a lot to know field, and there is already a lot to know —— and not and not 
everyone wants to knoweveryone wants to know
Many previous attempts at capturing and Many previous attempts at capturing and 
communicating expertise have been too rigid and communicating expertise have been too rigid and 
imposed in their approachimposed in their approach
A mixture of advocacy, osmosis, openness, respect A mixture of advocacy, osmosis, openness, respect 
and leading by example is neededand leading by example is needed
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Economy and EleganceEconomy and Elegance

•• Economy and elegance are not arbitrary or Economy and elegance are not arbitrary or 
whimsical concernswhimsical concerns

Effective software development involves more than Effective software development involves more than 
just a focus on functional and operational behaviour just a focus on functional and operational behaviour 
—— concern for the developmental qualities of a concern for the developmental qualities of a 
system supports other objectivessystem supports other objectives
Recognising that these qualities have value is part Recognising that these qualities have value is part 
of professionalism of professionalism —— look beyond surface effectslook beyond surface effects

•• So, what does this entail for the detail of code?So, what does this entail for the detail of code?
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With EconomyWith Economy

Continuing existence or cessation of existence: those are the scenarios. Is it more 
empowering mentally to work towards an accommodation of the downsizings and 
negative outcomes of adversarial circumstance, or would it be a greater 
enhancement of the bottom line to move forwards to a challenge to our current 
difficulties, and, by making a commitment to opposition, to effect their demise?

Tom Burton, Long Words Bother Me

Continuing existence or cessation of existence: those are the scenarios. Is it more 
empowering mentally to work towards an accommodation of the downsizings and 
negative outcomes of adversarial circumstance, or would it be a greater 
enhancement of the bottom line to move forwards to a challenge to our current 
difficulties, and, by making a commitment to opposition, to effect their demise?

Tom Burton, Long Words Bother Me

To be, or not to be: that is the question:
Whether 'tis nobler in the mind to suffer
The slings and arrows of outrageous fortune,
Or to take arms against a sea of troubles,
And by opposing end them?

William Shakespeare, Hamlet
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SufficiencySufficiency

•• Additional options and features can lead to Additional options and features can lead to 
confusion rather than clarityconfusion rather than clarity

Overachieving, speculative design is weaker and Overachieving, speculative design is weaker and 
more complex, not stronger and simplermore complex, not stronger and simpler

•• Focus on what is needed, and use what you Focus on what is needed, and use what you 
don't know to help drive the developmentdon't know to help drive the development

Look for ways to elicit feedbackLook for ways to elicit feedback
•• Clarity, ease of use and performance are often Clarity, ease of use and performance are often 

achieved by reducing both clutter and hedgingachieved by reducing both clutter and hedging
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Too MuchToo Much
interface Iterator
{

boolean set_to_first_element();
boolean set_to_next_element();
boolean set_to_next_nth_element(in unsigned long n) raises(…);
boolean retrieve_element(out any element) raises(…);
boolean retrieve_element_set_to_next(out any element, out boolean more) raises(…);
boolean retrieve_next_n_elements(in unsigned long n, out AnySequence result, out boolean more) raises(…);
boolean not_equal_retrieve_element_set_to_next(in Iterator test, out any element) raises(…);
void remove_element() raises(…);
boolean remove_element_set_to_next() raises(…);
boolean remove_next_n_elements(in unsigned long n, out unsigned long actual_number) raises(…);
boolean not_equal_remove_element_set_to_next(in Iterator test) raises(…);
void replace_element(in any element) raises(…);
boolean replace_element_set_to_next(in any element) raises(…);
boolean replace_next_n_elements(in AnySequence elements, out unsigned long actual_number) raises(…);
boolean not_equal_replace_element_set_to_next(in Iterator test, in any element) raises(…);
boolean add_element_set_iterator(in any element) raises(…);
boolean add_n_elements_set_iterator(in AnySequence elements, out unsigned long actual_number) raises(…);
void invalidate();
boolean is_valid();
boolean is_in_between();
boolean is_for(in Collection collector);
boolean is_const();
boolean is_equal(in Iterator test) raises(…);
Iterator clone();
void assign(in Iterator from_where) raises(…);
void destroy();

};
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EnoughEnough
interface BindingIterator
{

boolean next_one(out Binding result);
boolean next_n(in unsigned long how_many, out BindingList result);
void destroy();

};

interface BindingIterator
{

boolean next_one(out Binding result);
boolean next_n(in unsigned long how_many, out BindingList result);
void destroy();

};
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Essential versus Accidental ComplexityEssential versus Accidental Complexity

•• Complexity comes from many sources, not all Complexity comes from many sources, not all 
of which are necessaryof which are necessary

Sometimes the problem domain is complex, which Sometimes the problem domain is complex, which 
may dictate complexity in the solutionmay dictate complexity in the solution
Sometimes it is misunderstanding or insufficient Sometimes it is misunderstanding or insufficient 
skill that creates complexityskill that creates complexity
Sometimes it is cleverness that creates the Sometimes it is cleverness that creates the 
complexity complexity —— code by code by überüber--programmers is often programmers is often 
based on speculative generality and gratuitous use based on speculative generality and gratuitous use 
of advanced techniques and language featuresof advanced techniques and language features
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Insufficient SkillInsufficient Skill

public class RecentlyUsedList
{

public RecentlyUsedList()
{

list = new List<string>();
}
public void Add(string newItem)
{

if (list.Contains(newItem))
{

int position = list.IndexOf(newItem);
string existingItem = list[position];
list.RemoveAt(position);
list.Insert(0, existingItem);

}
else
{

list.Insert(0, newItem);
}

}
...

public class RecentlyUsedList
{

public RecentlyUsedList()
{

list = new List<string>();
}
public void Add(string newItem)
{

if (list.Contains(newItem))
{

int position = list.IndexOf(newItem);
string existingItem = list[position];
list.RemoveAt(position);
list.Insert(0, existingItem);

}
else
{

list.Insert(0, newItem);
}

}
...

...
public int Count
{

get
{

int size = list.Count;
return size;

}
}
public string this[int index]
{

get
{

int position = 0;
foreach (string value in list)
{

if (position == index)
return value;

++position;
}
throw new ArgumentOutOfRangeException();

}
}
private List<string> list;

}

...
public int Count
{

get
{

int size = list.Count;
return size;

}
}
public string this[int index]
{

get
{

int position = 0;
foreach (string value in list)
{

if (position == index)
return value;

++position;
}
throw new ArgumentOutOfRangeException();

}
}
private List<string> list;

}
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Sufficient SkillSufficient Skill

public class RecentlyUsedList
{

public void Add(string newItem)
{

list.Remove(newItem);
list.Add(newItem);

}
public int Count
{

get
{

return list.Count;
}

}
public string this[int index]
{

get
{

return list[Count - index - 1];
}

}
private List<string> list = new List<string>();

}

public class RecentlyUsedList
{

public void Add(string newItem)
{

list.Remove(newItem);
list.Add(newItem);

}
public int Count
{

get
{

return list.Count;
}

}
public string this[int index]
{

get
{

return list[Count - index - 1];
}

}
private List<string> list = new List<string>();

}
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With Great Power...With Great Power...

#ifndef BOOST_LEXICAL_CAST_INCLUDED
#define BOOST_LEXICAL_CAST_INCLUDED

// Boost lexical_cast.hpp header  -------------------------------------------//
//
// See http://www.boost.org for most recent version including documentation.
//
// what:  lexical_cast custom keyword cast
// who:   contributed by Kevlin Henney and enhanced by Terje Slettebø
// when:  November 2000, March 2003

#include <typeinfo>
#include <string>
#include <boost/config.hpp>
#include <boost/limits.hpp>
#include <boost/static_assert.hpp>

#ifdef BOOST_NO_STRINGSTREAM
#include <strstream>
#else
#include <sstream>
#endif

#if defined(BOOST_NO_TEMPLATE_PARTIAL_SPECIALIZATION) || \
defined(BOOST_BCB_PARTIAL_SPECIALIZATION_BUG)

#include <boost/mpl/if.hpp>
#include <boost/type_traits/same_traits.hpp>
#endif

namespace boost
{

// exception used to indicate runtime lexical_cast failure
class bad_lexical_cast : public std::bad_cast
{
public:

virtual ~bad_lexical_cast() throw()
{
}

};

namespace detail
{

template<typename Target, typename Source>
class no_lexical_conversion : public bad_lexical_cast
{
public:

no_lexical_conversion()
: description(

std::string() + "bad lexical cast: " +
"source type value could not be interpreted as target, Target=" +
typeid(Target).name() + ", Source=" + typeid(Source).name())

{
}
virtual ~no_lexical_conversion() throw()
{
}
virtual const char *what() const throw()
{

return description.c_str();
}

private:
const std::string description; // static initialization fails on MSVC6

};
}

namespace detail
{

template<typename CharType>
struct stringstream
{

#if defined(BOOST_NO_STRINGSTREAM)
typedef std::strstream type;
#else
typedef std::basic_stringstream<CharType> type;
#endif

};

template<typename Target, typename Source, typename Interpreter>
void setup_interpreter(Interpreter &interpreter)
{

interpreter.unsetf(std::ios_base::skipws);

if(std::numeric_limits<Target>::is_specialized)
interpreter.precision(std::numeric_limits<Target>::digits10 + 1);

else if(std::numeric_limits<Source>::is_specialized)
interpreter.precision(std::numeric_limits<Source>::digits10 + 1);

}

template<typename Target, typename Source, typename CharType>
struct lexical_cast_base
{

static Target do_cast(Source arg)
{

typename stringstream<CharType>::type interpreter;

setup_interpreter<Target, Source>(interpreter);

Target result;

if(!(interpreter << arg) || !(interpreter >> result) ||
!(interpreter >> std::ws).eof())
throw detail::no_lexical_conversion<Target, Source>();

return result;
}

};

//////////////////////////////////////////////////////////////////////////
// string_to_any_base
//////////////////////////////////////////////////////////////////////////

template<typename Target, typename Source, typename CharType>
struct string_to_any_base
{

static Target do_cast(Source arg)
{

#ifdef BOOST_NO_STRINGSTREAM
typename stringstream<CharType>::type interpreter;

if(!(interpreter << arg))
throw detail::no_lexical_conversion<Target, Source>();

#else

#ifndef BOOST_LEXICAL_CAST_INCLUDED
#define BOOST_LEXICAL_CAST_INCLUDED

// Boost lexical_cast.hpp header  -------------------------------------------//
//
// See http://www.boost.org for most recent version including documentation.
//
// what:  lexical_cast custom keyword cast
// who:   contributed by Kevlin Henney and enhanced by Terje Slettebø
// when:  November 2000, March 2003

#include <typeinfo>
#include <string>
#include <boost/config.hpp>
#include <boost/limits.hpp>
#include <boost/static_assert.hpp>

#ifdef BOOST_NO_STRINGSTREAM
#include <strstream>
#else
#include <sstream>
#endif

#if defined(BOOST_NO_TEMPLATE_PARTIAL_SPECIALIZATION) || \
defined(BOOST_BCB_PARTIAL_SPECIALIZATION_BUG)

#include <boost/mpl/if.hpp>
#include <boost/type_traits/same_traits.hpp>
#endif

namespace boost
{

// exception used to indicate runtime lexical_cast failure
class bad_lexical_cast : public std::bad_cast
{
public:

virtual ~bad_lexical_cast() throw()
{
}

};

namespace detail
{

template<typename Target, typename Source>
class no_lexical_conversion : public bad_lexical_cast
{
public:

no_lexical_conversion()
: description(

std::string() + "bad lexical cast: " +
"source type value could not be interpreted as target, Target=" +
typeid(Target).name() + ", Source=" + typeid(Source).name())

{
}
virtual ~no_lexical_conversion() throw()
{
}
virtual const char *what() const throw()
{

return description.c_str();
}

private:
const std::string description; // static initialization fails on MSVC6

};
}

namespace detail
{

template<typename CharType>
struct stringstream
{

#if defined(BOOST_NO_STRINGSTREAM)
typedef std::strstream type;
#else
typedef std::basic_stringstream<CharType> type;
#endif

};

template<typename Target, typename Source, typename Interpreter>
void setup_interpreter(Interpreter &interpreter)
{

interpreter.unsetf(std::ios_base::skipws);

if(std::numeric_limits<Target>::is_specialized)
interpreter.precision(std::numeric_limits<Target>::digits10 + 1);

else if(std::numeric_limits<Source>::is_specialized)
interpreter.precision(std::numeric_limits<Source>::digits10 + 1);

}

template<typename Target, typename Source, typename CharType>
struct lexical_cast_base
{

static Target do_cast(Source arg)
{

typename stringstream<CharType>::type interpreter;

setup_interpreter<Target, Source>(interpreter);

Target result;

if(!(interpreter << arg) || !(interpreter >> result) ||
!(interpreter >> std::ws).eof())
throw detail::no_lexical_conversion<Target, Source>();

return result;
}

};

//////////////////////////////////////////////////////////////////////////
// string_to_any_base
//////////////////////////////////////////////////////////////////////////

template<typename Target, typename Source, typename CharType>
struct string_to_any_base
{

static Target do_cast(Source arg)
{

#ifdef BOOST_NO_STRINGSTREAM
typename stringstream<CharType>::type interpreter;

if(!(interpreter << arg))
throw detail::no_lexical_conversion<Target, Source>();

#else

typename stringstream<CharType>::type interpreter(arg);
#endif

setup_interpreter<Target, Source>(interpreter);

Target result;

if(!(interpreter >> result) || !(interpreter >> std::ws).eof())
throw detail::no_lexical_conversion<Target, Source>();

return result;
}

};

//////////////////////////////////////////////////////////////////////////
// any_to_string_base
//////////////////////////////////////////////////////////////////////////

template<typename Target, typename Source, typename CharType>
struct any_to_string_base
{

static Target do_cast(Source arg)
{

typename stringstream<CharType>::type interpreter;
setup_interpreter<Target, Source>(interpreter);
if(!(interpreter << arg))

throw detail::no_lexical_conversion<Target, Source>();
return interpreter.str();

}
};

template<typename Target, typename Source>
struct string_to_char_base
{

static Target do_cast(Source arg)
{

if(arg.length()!=1)
throw detail::no_lexical_conversion<Target, Source>();

return arg[0];
}

};

template<typename Target, typename Source>
struct pointer_to_char_to_char_base
{

static Target do_cast(Source arg)
{

if(arg[0] == Target() || arg[1] != Target())
throw detail::no_lexical_conversion<Target, Source>();

return arg[0];
}

};

template<typename Target, typename Source>
struct char_to_string_base
{

static Target do_cast(Source arg)
{

return Target(1, arg);
}

};

template<typename Target, typename Source>
struct direct_cast_base
{

static Target do_cast(Source arg)
{

return arg;
}

};

#if !defined(BOOST_NO_TEMPLATE_PARTIAL_SPECIALIZATION) && \
!defined(BOOST_BCB_PARTIAL_SPECIALIZATION_BUG)

template<typename Target, typename Source>
inline Target lexical_cast_impl(Target *, Source arg)
{
return lexical_cast_base<Target, Source, char>::do_cast(arg);
}

template<typename Target, typename Source>
void lexical_cast_impl(Target **,Source)
{

BOOST_STATIC_ASSERT((Target **) 0); // Pointer as target type not supported
}

inline char lexical_cast_impl(char *, char *arg)
{

return pointer_to_char_to_char_base<char, char *>::do_cast(arg);
}

inline char lexical_cast_impl(char *, const char *arg)
{

return pointer_to_char_to_char_base<char, const char *>::do_cast(arg);
}

template<typename Source>
inline wchar_t lexical_cast_impl(wchar_t *, Source arg)
{

return lexical_cast_base<wchar_t, Source, wchar_t>::do_cast(arg);
}

inline wchar_t lexical_cast_impl(wchar_t *, wchar_t *arg)
{

return pointer_to_char_to_char_base<wchar_t, wchar_t *>::do_cast(arg);
}

inline wchar_t lexical_cast_impl(wchar_t *, const wchar_t *arg)
{

return pointer_to_char_to_char_base<wchar_t, const wchar_t *>::do_cast(arg);
}

inline wchar_t lexical_cast_impl(wchar_t *, const std::wstring &arg)
{
return string_to_char_base<wchar_t, const std::wstring &>::do_cast(arg);
}

template<typename CharType, typename CharTraits, typename Allocator>
inline CharType

lexical_cast_impl(CharType *, const std::basic_string<CharType, CharTraits, Allocator> &arg)
{

return string_to_char_base<CharType, const std::basic_string<CharType, CharTraits, Allocator>

typename stringstream<CharType>::type interpreter(arg);
#endif

setup_interpreter<Target, Source>(interpreter);

Target result;

if(!(interpreter >> result) || !(interpreter >> std::ws).eof())
throw detail::no_lexical_conversion<Target, Source>();

return result;
}

};

//////////////////////////////////////////////////////////////////////////
// any_to_string_base
//////////////////////////////////////////////////////////////////////////

template<typename Target, typename Source, typename CharType>
struct any_to_string_base
{

static Target do_cast(Source arg)
{

typename stringstream<CharType>::type interpreter;
setup_interpreter<Target, Source>(interpreter);
if(!(interpreter << arg))

throw detail::no_lexical_conversion<Target, Source>();
return interpreter.str();

}
};

template<typename Target, typename Source>
struct string_to_char_base
{

static Target do_cast(Source arg)
{

if(arg.length()!=1)
throw detail::no_lexical_conversion<Target, Source>();

return arg[0];
}

};

template<typename Target, typename Source>
struct pointer_to_char_to_char_base
{

static Target do_cast(Source arg)
{

if(arg[0] == Target() || arg[1] != Target())
throw detail::no_lexical_conversion<Target, Source>();

return arg[0];
}

};

template<typename Target, typename Source>
struct char_to_string_base
{

static Target do_cast(Source arg)
{

return Target(1, arg);
}

};

template<typename Target, typename Source>
struct direct_cast_base
{

static Target do_cast(Source arg)
{

return arg;
}

};

#if !defined(BOOST_NO_TEMPLATE_PARTIAL_SPECIALIZATION) && \
!defined(BOOST_BCB_PARTIAL_SPECIALIZATION_BUG)

template<typename Target, typename Source>
inline Target lexical_cast_impl(Target *, Source arg)
{
return lexical_cast_base<Target, Source, char>::do_cast(arg);
}

template<typename Target, typename Source>
void lexical_cast_impl(Target **,Source)
{

BOOST_STATIC_ASSERT((Target **) 0); // Pointer as target type not supported
}

inline char lexical_cast_impl(char *, char *arg)
{

return pointer_to_char_to_char_base<char, char *>::do_cast(arg);
}

inline char lexical_cast_impl(char *, const char *arg)
{

return pointer_to_char_to_char_base<char, const char *>::do_cast(arg);
}

template<typename Source>
inline wchar_t lexical_cast_impl(wchar_t *, Source arg)
{

return lexical_cast_base<wchar_t, Source, wchar_t>::do_cast(arg);
}

inline wchar_t lexical_cast_impl(wchar_t *, wchar_t *arg)
{

return pointer_to_char_to_char_base<wchar_t, wchar_t *>::do_cast(arg);
}

inline wchar_t lexical_cast_impl(wchar_t *, const wchar_t *arg)
{

return pointer_to_char_to_char_base<wchar_t, const wchar_t *>::do_cast(arg);
}

inline wchar_t lexical_cast_impl(wchar_t *, const std::wstring &arg)
{
return string_to_char_base<wchar_t, const std::wstring &>::do_cast(arg);
}

template<typename CharType, typename CharTraits, typename Allocator>
inline CharType

lexical_cast_impl(CharType *, const std::basic_string<CharType, CharTraits, Allocator> &arg)
{

return string_to_char_base<CharType, const std::basic_string<CharType, CharTraits, Allocator>

&>::do_cast(arg);
}

template<typename CharType, typename CharTraits, typename Allocator, typename Source>
inline std::basic_string<CharType, CharTraits, Allocator>

lexical_cast_impl(std::basic_string<CharType, CharTraits, Allocator> *, Source arg)
{

return any_to_string_base<std::basic_string<CharType, CharTraits, Allocator>, Source, 
CharType>::do_cast(arg);
}

template<typename CharType, typename CharTraits, typename Allocator>
inline std::basic_string<CharType, CharTraits, Allocator>

lexical_cast_impl(std::basic_string<CharType, CharTraits, Allocator> *, CharType arg)
{

return char_to_string_base<std::basic_string<CharType, CharTraits, Allocator>, CharType>::do_cast(arg);
}

template<typename CharType, typename CharTraits, typename Allocator>
inline std::basic_string<CharType, CharTraits, Allocator>

lexical_cast_impl(std::basic_string<CharType, CharTraits, Allocator> *, CharType *arg)
{

return direct_cast_base<std::basic_string<CharType, CharTraits, Allocator>, CharType *>::do_cast(arg);
}

template<typename CharType, typename CharTraits, typename Allocator>
inline std::basic_string<CharType, CharTraits, Allocator>

lexical_cast_impl(std::basic_string<CharType, CharTraits, Allocator> *, const CharType *arg)
{

return direct_cast_base<std::basic_string<CharType, CharTraits, Allocator>, const CharType
*>::do_cast(arg);
}

template<typename Target>
inline Target lexical_cast_impl(Target *, char *arg)
{

return string_to_any_base<Target, char *, char>::do_cast(arg);
}

template<typename Target>
inline Target lexical_cast_impl(Target *, const char *arg)
{

return string_to_any_base<Target, const char *, char>::do_cast(arg);
}

template<typename Target>
inline Target lexical_cast_impl(Target *, wchar_t arg)
{

return lexical_cast_base<Target, wchar_t, wchar_t>::do_cast(arg);
}

template<typename Target>
inline Target lexical_cast_impl(Target *, wchar_t *arg)
{

return string_to_any_base<Target, wchar_t *, wchar_t>::do_cast(arg);
}

template<typename Target>
inline Target lexical_cast_impl(Target *, const wchar_t *arg)
{

return string_to_any_base<Target, const wchar_t *, wchar_t>::do_cast(arg);
}

template<typename Target, typename CharType, typename CharTraits, typename Allocator>
inline Target lexical_cast_impl(Target *, const std::basic_string<CharType, CharTraits, Allocator> &arg)
{

return string_to_any_base<Target,
const std::basic_string<CharType, CharTraits, Allocator> &, CharType>::do_cast(arg);

}

template<typename Type>
inline Type lexical_cast_impl(Type *, const Type &arg)
{

return direct_cast_base<Type, const Type &>::do_cast(arg);
}

inline std::string lexical_cast_impl(std::string *, char *arg)
{

return direct_cast_base<std::string, char *>::do_cast(arg);
}

inline std::string lexical_cast_impl(std::string *, const char *arg)
{

return direct_cast_base<std::string, const char *>::do_cast(arg);
}

inline std::string lexical_cast_impl(std::string *, const std::string &arg)
{

return direct_cast_base<std::string, const std::string &>::do_cast(arg);
}

inline std::wstring lexical_cast_impl(std::wstring *, wchar_t *arg)
{

return direct_cast_base<std::wstring, wchar_t *>::do_cast(arg);
}

inline std::wstring lexical_cast_impl(std::wstring *, const wchar_t *arg)
{

return direct_cast_base<std::wstring, const wchar_t *>::do_cast(arg);
}

inline std::wstring lexical_cast_impl(std::wstring *, const std::wstring &arg)
{

return direct_cast_base<std::wstring, const std::wstring &>::do_cast(arg);
}

inline wchar_t lexical_cast_impl(wchar_t *, wchar_t arg)
{

return direct_cast_base<wchar_t, wchar_t>::do_cast(arg);
}

inline std::wstring lexical_cast_impl(std::wstring *, wchar_t arg)
{

return char_to_string_base<std::wstring, wchar_t>::do_cast(arg);
}

#else

// Simulated partial specialisation
// select_base
//////////////////////////////////////////////////////////////////////////

&>::do_cast(arg);
}

template<typename CharType, typename CharTraits, typename Allocator, typename Source>
inline std::basic_string<CharType, CharTraits, Allocator>

lexical_cast_impl(std::basic_string<CharType, CharTraits, Allocator> *, Source arg)
{

return any_to_string_base<std::basic_string<CharType, CharTraits, Allocator>, Source, 
CharType>::do_cast(arg);
}

template<typename CharType, typename CharTraits, typename Allocator>
inline std::basic_string<CharType, CharTraits, Allocator>

lexical_cast_impl(std::basic_string<CharType, CharTraits, Allocator> *, CharType arg)
{

return char_to_string_base<std::basic_string<CharType, CharTraits, Allocator>, CharType>::do_cast(arg);
}

template<typename CharType, typename CharTraits, typename Allocator>
inline std::basic_string<CharType, CharTraits, Allocator>

lexical_cast_impl(std::basic_string<CharType, CharTraits, Allocator> *, CharType *arg)
{

return direct_cast_base<std::basic_string<CharType, CharTraits, Allocator>, CharType *>::do_cast(arg);
}

template<typename CharType, typename CharTraits, typename Allocator>
inline std::basic_string<CharType, CharTraits, Allocator>

lexical_cast_impl(std::basic_string<CharType, CharTraits, Allocator> *, const CharType *arg)
{

return direct_cast_base<std::basic_string<CharType, CharTraits, Allocator>, const CharType
*>::do_cast(arg);
}

template<typename Target>
inline Target lexical_cast_impl(Target *, char *arg)
{

return string_to_any_base<Target, char *, char>::do_cast(arg);
}

template<typename Target>
inline Target lexical_cast_impl(Target *, const char *arg)
{

return string_to_any_base<Target, const char *, char>::do_cast(arg);
}

template<typename Target>
inline Target lexical_cast_impl(Target *, wchar_t arg)
{

return lexical_cast_base<Target, wchar_t, wchar_t>::do_cast(arg);
}

template<typename Target>
inline Target lexical_cast_impl(Target *, wchar_t *arg)
{

return string_to_any_base<Target, wchar_t *, wchar_t>::do_cast(arg);
}

template<typename Target>
inline Target lexical_cast_impl(Target *, const wchar_t *arg)
{

return string_to_any_base<Target, const wchar_t *, wchar_t>::do_cast(arg);
}

template<typename Target, typename CharType, typename CharTraits, typename Allocator>
inline Target lexical_cast_impl(Target *, const std::basic_string<CharType, CharTraits, Allocator> &arg)
{

return string_to_any_base<Target,
const std::basic_string<CharType, CharTraits, Allocator> &, CharType>::do_cast(arg);

}

template<typename Type>
inline Type lexical_cast_impl(Type *, const Type &arg)
{

return direct_cast_base<Type, const Type &>::do_cast(arg);
}

inline std::string lexical_cast_impl(std::string *, char *arg)
{

return direct_cast_base<std::string, char *>::do_cast(arg);
}

inline std::string lexical_cast_impl(std::string *, const char *arg)
{

return direct_cast_base<std::string, const char *>::do_cast(arg);
}

inline std::string lexical_cast_impl(std::string *, const std::string &arg)
{

return direct_cast_base<std::string, const std::string &>::do_cast(arg);
}

inline std::wstring lexical_cast_impl(std::wstring *, wchar_t *arg)
{

return direct_cast_base<std::wstring, wchar_t *>::do_cast(arg);
}

inline std::wstring lexical_cast_impl(std::wstring *, const wchar_t *arg)
{

return direct_cast_base<std::wstring, const wchar_t *>::do_cast(arg);
}

inline std::wstring lexical_cast_impl(std::wstring *, const std::wstring &arg)
{

return direct_cast_base<std::wstring, const std::wstring &>::do_cast(arg);
}

inline wchar_t lexical_cast_impl(wchar_t *, wchar_t arg)
{

return direct_cast_base<wchar_t, wchar_t>::do_cast(arg);
}

inline std::wstring lexical_cast_impl(std::wstring *, wchar_t arg)
{

return char_to_string_base<std::wstring, wchar_t>::do_cast(arg);
}

#else

// Simulated partial specialisation
// select_base
//////////////////////////////////////////////////////////////////////////

// mpl::apply_if doesn't work well for MSVC 6 here, and neither does
// inheriting from a metafunction

template<class Target, class Source>
struct select_base
{

typedef typename mpl::if_<is_same<Target, char>,                  // Target==char?
typename mpl::if_<is_same<Source, char>,                        // Source==char?

direct_cast_base<Target, Source>,
typename mpl::if_<is_same<Source, char *>,                    // Source==char *?

pointer_to_char_to_char_base<Target, Source>,
typename mpl::if_<is_same<Source, const char *>,            // Source==const char *?

pointer_to_char_to_char_base<Target, Source>,
typename mpl::if_<is_same<Source, std::string>,           // Source==std::string?

string_to_char_base<Target, const Source &>,
lexical_cast_base<Target, Source, char>

>::type
>::type

>::type
>::type,
typename mpl::if_<is_same<Target, std::string>,                 // Target==std::string?

typename mpl::if_<is_same<Source, char>,                      // Source==char?
char_to_string_base<Target, Source>,
typename mpl::if_<is_same<Source, char *>,                  // Source==char *?

direct_cast_base<Target, Source>,
typename mpl::if_<is_same<Source, const char *>,          // Source==const char *?

direct_cast_base<Target, Source>,
typename mpl::if_<is_same<Source, std::string>,         // Source==std::string?

direct_cast_base<Target, const Source &>,
any_to_string_base<Target, Source, char>

>::type
>::type

>::type
>::type,
typename mpl::if_<is_same<Target, wchar_t>,                   // Target==wchar_t?

typename mpl::if_<is_same<Source, wchar_t>,                 // Source==wchar_t?
direct_cast_base<Target, Source>,
typename mpl::if_<is_same<Source, wchar_t *>,             // Source==wchar_t *?

pointer_to_char_to_char_base<Target, Source>,
typename mpl::if_<is_same<Source, const wchar_t *>,     // Source==const wchar_t *?

pointer_to_char_to_char_base<Target, Source>,
typename mpl::if_<is_same<Source, std::wstring>,      // Source==std::wstring?

string_to_char_base<Target, const Source &>,
lexical_cast_base<Target, Source, wchar_t>

>::type
>::type

>::type
>::type,
typename mpl::if_<is_same<Target, std::wstring>,            // Target==std::wstring?

typename mpl::if_<is_same<Source, wchar_t>,               // Source==wchar_t?
char_to_string_base<Target, Source>,
typename mpl::if_<is_same<Source, wchar_t *>,           // Source==wchar_t *?

direct_cast_base<Target, Source>,
typename mpl::if_<is_same<Source, const wchar_t *>,   // Source==const wchar_t *?

direct_cast_base<Target, Source>,
typename mpl::if_<is_same<Source, std::wstring>,    // Source==std::wstring?

direct_cast_base<Target, const Source &>,
any_to_string_base<Target, Source, wchar_t>

>::type
>::type

>::type
>::type,
typename mpl::if_<is_same<Target, Source>,                                  // Target==Source?

direct_cast_base<Target, const Source &>,
typename mpl::if_<is_same<Source, char *>,                                // Source==char *?

string_to_any_base<Target, Source, char>,
typename mpl::if_<is_same<Source, const char *>,                        // Source==const 

char *?
string_to_any_base<Target, Source, char>,
typename mpl::if_<is_same<Source, std::string>,                       // 

Source==std::string?
string_to_any_base<Target, const Source &, char>,
typename mpl::if_<is_same<Source, wchar_t>,                         // Source==wchar_t?

lexical_cast_base<Target, Source, wchar_t>,
typename mpl::if_<is_same<Source, wchar_t *>,                     // Source==wchar_t

*?
lexical_cast_base<Target, Source, wchar_t>,
typename mpl::if_<is_same<Source, const wchar_t *>,             // Source==const 

wchar_t *?
lexical_cast_base<Target, Source, wchar_t>,
typename mpl::if_<is_same<Source, std::wstring>,              // 

Source==std::wstring?
lexical_cast_base<Target, const Source &, wchar_t>,
lexical_cast_base<Target, Source, char>

>::type
>::type

>::type
>::type

>::type
>::type

>::type
>::type

>::type
>::type

>::type
>::type type;

};

template<typename Target, typename Source>
inline Target lexical_cast_impl(Target *, Source arg)
{

return select_base<Target, Source>::type::do_cast(arg);
}
#endif

}

template<typename Target, typename Source>
inline Target lexical_cast(const Source &arg)
{

return detail::lexical_cast_impl(static_cast<Target *>(0), arg);
}

}

// Copyright Kevlin Henney, 2000-2003, Terje Slettebø, 2003. All rights reserved.
//
// Permission to use, copy, modify, and distribute this software for any
// purpose is hereby granted without fee, provided that this copyright and
// permissions notice appear in all copies and derivatives.
//
// This software is provided "as is" without express or implied warranty.
#endif

// mpl::apply_if doesn't work well for MSVC 6 here, and neither does
// inheriting from a metafunction

template<class Target, class Source>
struct select_base
{

typedef typename mpl::if_<is_same<Target, char>,                  // Target==char?
typename mpl::if_<is_same<Source, char>,                        // Source==char?

direct_cast_base<Target, Source>,
typename mpl::if_<is_same<Source, char *>,                    // Source==char *?

pointer_to_char_to_char_base<Target, Source>,
typename mpl::if_<is_same<Source, const char *>,            // Source==const char *?

pointer_to_char_to_char_base<Target, Source>,
typename mpl::if_<is_same<Source, std::string>,           // Source==std::string?

string_to_char_base<Target, const Source &>,
lexical_cast_base<Target, Source, char>

>::type
>::type

>::type
>::type,
typename mpl::if_<is_same<Target, std::string>,                 // Target==std::string?

typename mpl::if_<is_same<Source, char>,                      // Source==char?
char_to_string_base<Target, Source>,
typename mpl::if_<is_same<Source, char *>,                  // Source==char *?

direct_cast_base<Target, Source>,
typename mpl::if_<is_same<Source, const char *>,          // Source==const char *?

direct_cast_base<Target, Source>,
typename mpl::if_<is_same<Source, std::string>,         // Source==std::string?

direct_cast_base<Target, const Source &>,
any_to_string_base<Target, Source, char>

>::type
>::type

>::type
>::type,
typename mpl::if_<is_same<Target, wchar_t>,                   // Target==wchar_t?

typename mpl::if_<is_same<Source, wchar_t>,                 // Source==wchar_t?
direct_cast_base<Target, Source>,
typename mpl::if_<is_same<Source, wchar_t *>,             // Source==wchar_t *?

pointer_to_char_to_char_base<Target, Source>,
typename mpl::if_<is_same<Source, const wchar_t *>,     // Source==const wchar_t *?

pointer_to_char_to_char_base<Target, Source>,
typename mpl::if_<is_same<Source, std::wstring>,      // Source==std::wstring?

string_to_char_base<Target, const Source &>,
lexical_cast_base<Target, Source, wchar_t>

>::type
>::type

>::type
>::type,
typename mpl::if_<is_same<Target, std::wstring>,            // Target==std::wstring?

typename mpl::if_<is_same<Source, wchar_t>,               // Source==wchar_t?
char_to_string_base<Target, Source>,
typename mpl::if_<is_same<Source, wchar_t *>,           // Source==wchar_t *?

direct_cast_base<Target, Source>,
typename mpl::if_<is_same<Source, const wchar_t *>,   // Source==const wchar_t *?

direct_cast_base<Target, Source>,
typename mpl::if_<is_same<Source, std::wstring>,    // Source==std::wstring?

direct_cast_base<Target, const Source &>,
any_to_string_base<Target, Source, wchar_t>

>::type
>::type

>::type
>::type,
typename mpl::if_<is_same<Target, Source>,                                  // Target==Source?

direct_cast_base<Target, const Source &>,
typename mpl::if_<is_same<Source, char *>,                                // Source==char *?

string_to_any_base<Target, Source, char>,
typename mpl::if_<is_same<Source, const char *>,                        // Source==const 

char *?
string_to_any_base<Target, Source, char>,
typename mpl::if_<is_same<Source, std::string>,                       // 

Source==std::string?
string_to_any_base<Target, const Source &, char>,
typename mpl::if_<is_same<Source, wchar_t>,                         // Source==wchar_t?

lexical_cast_base<Target, Source, wchar_t>,
typename mpl::if_<is_same<Source, wchar_t *>,                     // Source==wchar_t

*?
lexical_cast_base<Target, Source, wchar_t>,
typename mpl::if_<is_same<Source, const wchar_t *>,             // Source==const 

wchar_t *?
lexical_cast_base<Target, Source, wchar_t>,
typename mpl::if_<is_same<Source, std::wstring>,              // 

Source==std::wstring?
lexical_cast_base<Target, const Source &, wchar_t>,
lexical_cast_base<Target, Source, char>

>::type
>::type

>::type
>::type

>::type
>::type

>::type
>::type

>::type
>::type

>::type
>::type type;

};

template<typename Target, typename Source>
inline Target lexical_cast_impl(Target *, Source arg)
{

return select_base<Target, Source>::type::do_cast(arg);
}
#endif

}

template<typename Target, typename Source>
inline Target lexical_cast(const Source &arg)
{

return detail::lexical_cast_impl(static_cast<Target *>(0), arg);
}

}

// Copyright Kevlin Henney, 2000-2003, Terje Slettebø, 2003. All rights reserved.
//
// Permission to use, copy, modify, and distribute this software for any
// purpose is hereby granted without fee, provided that this copyright and
// permissions notice appear in all copies and derivatives.
//
// This software is provided "as is" without express or implied warranty.
#endif
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#ifndef BOOST_LEXICAL_CAST_INCLUDED
#define BOOST_LEXICAL_CAST_INCLUDED

// Boost lexical_cast.hpp header  -------------------------------------------//
//
// See http://www.boost.org for most recent version including documentation.
// See end of this header for rights and permissions.
//
// what:  lexical_cast custom keyword cast
// who:   contributed by Kevlin Henney,
//        enhanced with contributions from Terje Slettebø,
//        with additional fixes and suggestions from Gennaro Prota,
//        Beman Dawes, Dave Abrahams, Daryle Walker, Peter Dimov,
//        and other Boosters
// when:  November 2000, March 2003

#include <string>
#include <typeinfo>
#include <boost/config.hpp>
#include <boost/limits.hpp>
#include <boost/type_traits/is_pointer.hpp>

#ifdef BOOST_NO_STRINGSTREAM
#include <strstream>
#else
#include <sstream>
#endif

#if defined(BOOST_NO_STRINGSTREAM) || \
defined(BOOST_NO_STD_WSTRING) || \
defined(BOOST_NO_STD_LOCALE) || \
defined(BOOST_NO_CWCHAR)

#define DISABLE_WIDE_CHAR_SUPPORT
#endif

#ifdef BOOST_NO_INTRINSIC_WCHAR_T
#include <cwchar>
#endif

namespace boost
{

// exception used to indicate runtime lexical_cast failure
class bad_lexical_cast : public std::bad_cast
{
public:

virtual ~bad_lexical_cast() throw()
{
}

};

namespace detail // actual underlying concrete exception type
{

template<typename Target, typename Source>
class no_lexical_conversion : public bad_lexical_cast
{
public:

no_lexical_conversion()
: description(

std::string() + "bad lexical cast: " +
"source type value could not be interpreted as target, Target=" +
typeid(Target).name() + ", Source=" + typeid(Source).name())

{
}
virtual ~no_lexical_conversion() throw()
{
}
virtual const char *what() const throw()
{

return description.c_str();
}

private:
const std::string description; // static initialization fails on MSVC6

};
}

namespace detail // selectors for choosing stream character type
{

template<typename Type>
struct stream_char
{

typedef char type;
};

#ifndef DISABLE_WIDE_CHAR_SUPPORT
template<>
struct stream_char<wchar_t>
{

typedef wchar_t type;
};

template<>
struct stream_char<wchar_t *>
{

typedef wchar_t type;
};

template<>
struct stream_char<const wchar_t *>
{

typedef wchar_t type;
};

template<>

#ifndef BOOST_LEXICAL_CAST_INCLUDED
#define BOOST_LEXICAL_CAST_INCLUDED

// Boost lexical_cast.hpp header  -------------------------------------------//
//
// See http://www.boost.org for most recent version including documentation.
// See end of this header for rights and permissions.
//
// what:  lexical_cast custom keyword cast
// who:   contributed by Kevlin Henney,
//        enhanced with contributions from Terje Slettebø,
//        with additional fixes and suggestions from Gennaro Prota,
//        Beman Dawes, Dave Abrahams, Daryle Walker, Peter Dimov,
//        and other Boosters
// when:  November 2000, March 2003

#include <string>
#include <typeinfo>
#include <boost/config.hpp>
#include <boost/limits.hpp>
#include <boost/type_traits/is_pointer.hpp>

#ifdef BOOST_NO_STRINGSTREAM
#include <strstream>
#else
#include <sstream>
#endif

#if defined(BOOST_NO_STRINGSTREAM) || \
defined(BOOST_NO_STD_WSTRING) || \
defined(BOOST_NO_STD_LOCALE) || \
defined(BOOST_NO_CWCHAR)

#define DISABLE_WIDE_CHAR_SUPPORT
#endif

#ifdef BOOST_NO_INTRINSIC_WCHAR_T
#include <cwchar>
#endif

namespace boost
{

// exception used to indicate runtime lexical_cast failure
class bad_lexical_cast : public std::bad_cast
{
public:

virtual ~bad_lexical_cast() throw()
{
}

};

namespace detail // actual underlying concrete exception type
{

template<typename Target, typename Source>
class no_lexical_conversion : public bad_lexical_cast
{
public:

no_lexical_conversion()
: description(

std::string() + "bad lexical cast: " +
"source type value could not be interpreted as target, Target=" +
typeid(Target).name() + ", Source=" + typeid(Source).name())

{
}
virtual ~no_lexical_conversion() throw()
{
}
virtual const char *what() const throw()
{

return description.c_str();
}

private:
const std::string description; // static initialization fails on MSVC6

};
}

namespace detail // selectors for choosing stream character type
{

template<typename Type>
struct stream_char
{

typedef char type;
};

#ifndef DISABLE_WIDE_CHAR_SUPPORT
template<>
struct stream_char<wchar_t>
{

typedef wchar_t type;
};

template<>
struct stream_char<wchar_t *>
{

typedef wchar_t type;
};

template<>
struct stream_char<const wchar_t *>
{

typedef wchar_t type;
};

template<>

struct stream_char<std::wstring>
{

typedef wchar_t type;
};
#endif

template<typename TargetChar, typename SourceChar>
struct widest_char
{

typedef TargetChar type;
};

template<>
struct widest_char<char, wchar_t>
{

typedef wchar_t type;
};

}

namespace detail // stream wrapper for handling lexical conversions
{

template<typename Target, typename Source>
class lexical_stream
{
public:

lexical_stream()
{

stream.unsetf(std::ios::skipws);

if(std::numeric_limits<Target>::is_specialized)
stream.precision(std::numeric_limits<Target>::digits10 + 1);

else if(std::numeric_limits<Source>::is_specialized)
stream.precision(std::numeric_limits<Source>::digits10 + 1);

}
~lexical_stream()
{

#if defined(BOOST_NO_STRINGSTREAM)
stream.freeze(false);
#endif

}
bool operator<<(const Source &input)
{

return stream << input;
}
template<typename InputStreamable>
bool operator>>(InputStreamable &output)
{

return !is_pointer<InputStreamable>::value &&
stream >> output &&
(stream >> std::ws).eof();

}
bool operator>>(std::string &output)
{

#if defined(BOOST_NO_STRINGSTREAM)
stream << '\0';
#endif
output = stream.str();
return true;

}
#ifndef DISABLE_WIDE_CHAR_SUPPORT
bool operator>>(std::wstring &output)
{

output = stream.str();
return true;

}
#endif

private:
typedef typename widest_char<

typename stream_char<Target>::type,
typename stream_char<Source>::type>::type char_type;

#if defined(BOOST_NO_STRINGSTREAM)
std::strstream stream;
#elif defined(BOOST_NO_STD_LOCALE)
std::stringstream stream;
#else
std::basic_stringstream<char_type> stream;
#endif

};
}

template<typename Target, typename Source>
Target lexical_cast(Source arg)
{

detail::lexical_stream<Target, Source> interpreter;
Target result;

if(!(interpreter << arg && interpreter >> result))
throw detail::no_lexical_conversion<Target, Source>();

return result;
}

}

// Copyright Kevlin Henney, 2000-2003. All rights reserved.
//
// Permission to use, copy, modify, and distribute this software for any
// purpose is hereby granted without fee, provided that this copyright and
// permissions notice appear in all copies and derivatives.
//
// This software is provided "as is" without express or implied warranty.

#undef DISABLE_WIDE_CHAR_SUPPORT
#endif

struct stream_char<std::wstring>
{

typedef wchar_t type;
};
#endif

template<typename TargetChar, typename SourceChar>
struct widest_char
{

typedef TargetChar type;
};

template<>
struct widest_char<char, wchar_t>
{

typedef wchar_t type;
};

}

namespace detail // stream wrapper for handling lexical conversions
{

template<typename Target, typename Source>
class lexical_stream
{
public:

lexical_stream()
{

stream.unsetf(std::ios::skipws);

if(std::numeric_limits<Target>::is_specialized)
stream.precision(std::numeric_limits<Target>::digits10 + 1);

else if(std::numeric_limits<Source>::is_specialized)
stream.precision(std::numeric_limits<Source>::digits10 + 1);

}
~lexical_stream()
{

#if defined(BOOST_NO_STRINGSTREAM)
stream.freeze(false);
#endif

}
bool operator<<(const Source &input)
{

return stream << input;
}
template<typename InputStreamable>
bool operator>>(InputStreamable &output)
{

return !is_pointer<InputStreamable>::value &&
stream >> output &&
(stream >> std::ws).eof();

}
bool operator>>(std::string &output)
{

#if defined(BOOST_NO_STRINGSTREAM)
stream << '\0';
#endif
output = stream.str();
return true;

}
#ifndef DISABLE_WIDE_CHAR_SUPPORT
bool operator>>(std::wstring &output)
{

output = stream.str();
return true;

}
#endif

private:
typedef typename widest_char<

typename stream_char<Target>::type,
typename stream_char<Source>::type>::type char_type;

#if defined(BOOST_NO_STRINGSTREAM)
std::strstream stream;
#elif defined(BOOST_NO_STD_LOCALE)
std::stringstream stream;
#else
std::basic_stringstream<char_type> stream;
#endif

};
}

template<typename Target, typename Source>
Target lexical_cast(Source arg)
{

detail::lexical_stream<Target, Source> interpreter;
Target result;

if(!(interpreter << arg && interpreter >> result))
throw detail::no_lexical_conversion<Target, Source>();

return result;
}

}

// Copyright Kevlin Henney, 2000-2003. All rights reserved.
//
// Permission to use, copy, modify, and distribute this software for any
// purpose is hereby granted without fee, provided that this copyright and
// permissions notice appear in all copies and derivatives.
//
// This software is provided "as is" without express or implied warranty.

#undef DISABLE_WIDE_CHAR_SUPPORT
#endif
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DecrementalDecremental DevelopmentDevelopment

•• Don't include the unused or repeat yourself Don't include the unused or repeat yourself 
like a broken record (or CD... whatever)like a broken record (or CD... whatever)

Eliminate WasteEliminate Waste (Lean Development), (Lean Development), Don't Repeat Don't Repeat 
YourselfYourself (Pragmatic Programming), (Pragmatic Programming), Once And Once Once And Once 
OnlyOnly (Extreme Programming), (Extreme Programming), Omit Needless CodeOmit Needless Code
and and Unify Duplicate CodeUnify Duplicate Code (Programmer's Dozen)(Programmer's Dozen)

•• Refactoring, encapsulation, conversation and Refactoring, encapsulation, conversation and 
libraries help in the search for the minimumlibraries help in the search for the minimum

These are hillThese are hill--descending techniquesdescending techniques
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Refactoring is Gradual, ...Refactoring is Gradual, ...
class access_control
{
public:

bool is_locked(const std::basic_string<char> &key) const
{

std::list<std::basic_string<char> >::const_iterator found = std::find(locked.begin(), locked.end(), key);
return found != locked.end();

}
bool lock(const std::basic_string<char> &key)
{

std::list<std::basic_string<char> >::iterator found = std::find(locked.begin(), locked.end(), key);
if(found == locked.end())
{

locked.insert(locked.end(), key);
return true;

}
return false;

}
bool unlock(const std::basic_string<char> &key)
{

std::list<std::basic_string<char> >::iterator found = std::find(locked.begin(), locked.end(), key);
if(found != locked.end())
{

locked.erase(found);
return true;

}
return false;

}
...

private:
std::list<std::basic_string<char> > locked;
...

};

class access_control
{
public:

bool is_locked(const std::basic_string<char> &key) const
{

std::list<std::basic_string<char> >::const_iterator found = std::find(locked.begin(), locked.end(), key);
return found != locked.end();

}
bool lock(const std::basic_string<char> &key)
{

std::list<std::basic_string<char> >::iterator found = std::find(locked.begin(), locked.end(), key);
if(found == locked.end())
{

locked.insert(locked.end(), key);
return true;

}
return false;

}
bool unlock(const std::basic_string<char> &key)
{

std::list<std::basic_string<char> >::iterator found = std::find(locked.begin(), locked.end(), key);
if(found != locked.end())
{

locked.erase(found);
return true;

}
return false;

}
...

private:
std::list<std::basic_string<char> > locked;
...

};
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Stable...Stable...
class access_control
{
public:

bool is_locked(const std::string &key) const
{

return std::count(locked.begin(), locked.end(), key) != 0;
}
bool lock(const std::string &key)
{

if(is_locked(key))
{

return false;
}
else
{

locked.push_back(key);
return true;

}
}
bool unlock(const std::string &key)
{

const std::size_t old_size = locked.size();
locked.remove(key);
return locked.size() != old_size;

}
...

private:
std::list<std::string> locked;
...

};

class access_control
{
public:

bool is_locked(const std::string &key) const
{

return std::count(locked.begin(), locked.end(), key) != 0;
}
bool lock(const std::string &key)
{

if(is_locked(key))
{

return false;
}
else
{

locked.push_back(key);
return true;

}
}
bool unlock(const std::string &key)
{

const std::size_t old_size = locked.size();
locked.remove(key);
return locked.size() != old_size;

}
...

private:
std::list<std::string> locked;
...

};
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And Goal OrientedAnd Goal Oriented
class access_control
{
public:

bool is_locked(const std::string &key) const
{

return locked.count(key) != 0;
}
bool lock(const std::string &key)
{

return locked.insert(key).second;
}
bool unlock(const std::string &key)
{

return locked.erase(key);
}
...

private:
std::set<std::string> locked;
...

};

class access_control
{
public:

bool is_locked(const std::string &key) const
{

return locked.count(key) != 0;
}
bool lock(const std::string &key)
{

return locked.insert(key).second;
}
bool unlock(const std::string &key)
{

return locked.erase(key);
}
...

private:
std::set<std::string> locked;
...

};
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The Value of EconomyThe Value of Economy

•• Economy represents care, farEconomy represents care, far--sightedness and sightedness and 
elimination of wasteelimination of waste

In code, clear as you go and keep it streamlinedIn code, clear as you go and keep it streamlined
In process, include what is needed and keep it lightIn process, include what is needed and keep it light

•• It is not a principle on its own, but a It is not a principle on its own, but a 
consideration with many consequent benefitsconsideration with many consequent benefits

If you want fast code, keep it cleanIf you want fast code, keep it clean
If you want extensible code, keep it cleanIf you want extensible code, keep it clean
If you want testable code, keep it cleanIf you want testable code, keep it clean
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And EleganceAnd Elegance

People in high tech take pride in their work. They are individuals who see the 
details of the things they produce in the light of the trials and triumphs they 
experience while creating products. In the courage of creation, they find a place 
to hang their individuality. Programmers and techno types appreciate elegant, 
spare code and the occasional well-turned architectural hack.

Rick Levine, The Cluetrain Manifesto

Read your own compositions, and when you meet with a passage which you 
think is particularly fine, strike it out.

Samuel Johnson

People in high tech take pride in their work. They are individuals who see the 
details of the things they produce in the light of the trials and triumphs they 
experience while creating products. In the courage of creation, they find a place 
to hang their individuality. Programmers and techno types appreciate elegant, 
spare code and the occasional well-turned architectural hack.

Rick Levine, The Cluetrain Manifesto

Read your own compositions, and when you meet with a passage which you 
think is particularly fine, strike it out.

Samuel Johnson
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AestheticsAesthetics

•• Yes, aesthetics matterYes, aesthetics matter
In particular, elegance relates to grace, style, In particular, elegance relates to grace, style, 
ingenuity and simplicity, and the sense that there is ingenuity and simplicity, and the sense that there is 
pleasure to be derived from thispleasure to be derived from this
Elegance offers guidance in economyElegance offers guidance in economy

•• Taste may be personal, but common ground Taste may be personal, but common ground 
and interand inter--subjective consensus often existssubjective consensus often exists

Taste derives from a mix of culture, consideration Taste derives from a mix of culture, consideration 
and experienceand experience
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grepgrep
int grep(char *regexp, FILE *f, char *name)
{

int n, nmatch;
char buf[BUFSIZ];

nmatch = 0;
while (fgets(buf, sizeof buf, f) != NULL) {

n = strlen(buf);
if (n > 0 && buf[n-1] == '\n')

buf[n-1] = '\0';
if (match(regexp, buf)) {

nmatch++;
if (name != NULL)

printf("%s:", name);
printf("%s\n", buf);

}
}
return nmatch;

}

int grep(char *regexp, FILE *f, char *name)
{

int n, nmatch;
char buf[BUFSIZ];

nmatch = 0;
while (fgets(buf, sizeof buf, f) != NULL) {

n = strlen(buf);
if (n > 0 && buf[n-1] == '\n')

buf[n-1] = '\0';
if (match(regexp, buf)) {

nmatch++;
if (name != NULL)

printf("%s:", name);
printf("%s\n", buf);

}
}
return nmatch;

}

int matchhere(char *regexp, char *text)
{

if (regexp[0] == '\0')
return 1;

if (regexp[1] == '*')
return matchstar(regexp[0], regexp+2, text);

if (regexp[0] == '$' && regexp[1] == '\0')
return *text == '\0';

if (*text!='\0' && (regexp[0]=='.' || regexp[0]==*text))
return matchhere(regexp+1, text+1);

return 0;
}

int match(char *regexp, char *text)
{

if (regexp[0] == '^')
return matchhere(regexp+1, text);

do {
if (matchhere(regexp, text))

return 1;
} while (*text++ != '\0');
return 0;

}

int matchstar(int c, char *regexp, char *text)
{

do {
if (matchhere(regexp, text))

return 1;
} while (*text != '\0' && (*text++ == c || c == '.'));
return 0;

}

int matchhere(char *regexp, char *text)
{

if (regexp[0] == '\0')
return 1;

if (regexp[1] == '*')
return matchstar(regexp[0], regexp+2, text);

if (regexp[0] == '$' && regexp[1] == '\0')
return *text == '\0';

if (*text!='\0' && (regexp[0]=='.' || regexp[0]==*text))
return matchhere(regexp+1, text+1);

return 0;
}

int match(char *regexp, char *text)
{

if (regexp[0] == '^')
return matchhere(regexp+1, text);

do {
if (matchhere(regexp, text))

return 1;
} while (*text++ != '\0');
return 0;

}

int matchstar(int c, char *regexp, char *text)
{

do {
if (matchhere(regexp, text))

return 1;
} while (*text != '\0' && (*text++ == c || c == '.'));
return 0;

}
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evaleval

(define (eval exp env)
(cond ((self-evaluating? exp) exp)

((variable? exp) (lookup-variable-value exp env))
((quoted? exp) (text-of-quotation exp))
((assignment? exp) (eval-assignment exp env))
((definition? exp) (eval-definition exp env))
((if? exp) (eval-if exp env))
((lambda? exp)
(make-procedure (lambda-parameters exp)

(lambda-body exp)
env))

((begin? exp)
(eval-sequence (begin-actions exp) env))

((cond? exp) (eval (cond->if exp) env))
((application? exp)
(apply (eval (operator exp) env)

(list-of-values (operands exp) env)))
(else
(error "Unknown expression type -- EVAL" exp))))

(define (eval exp env)
(cond ((self-evaluating? exp) exp)

((variable? exp) (lookup-variable-value exp env))
((quoted? exp) (text-of-quotation exp))
((assignment? exp) (eval-assignment exp env))
((definition? exp) (eval-definition exp env))
((if? exp) (eval-if exp env))
((lambda? exp)
(make-procedure (lambda-parameters exp)

(lambda-body exp)
env))

((begin? exp)
(eval-sequence (begin-actions exp) env))

((cond? exp) (eval (cond->if exp) env))
((application? exp)
(apply (eval (operator exp) env)

(list-of-values (operands exp) env)))
(else
(error "Unknown expression type -- EVAL" exp))))
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Take a Different Point of ViewTake a Different Point of View

•• It can be easy to stick (or get stuck) with a It can be easy to stick (or get stuck) with a 
design for the wrong reasonsdesign for the wrong reasons

We can keep a design out of conservatism against We can keep a design out of conservatism against 
change change —— assuming that it has to be that way assuming that it has to be that way 
because it always has, notionally preserving the because it always has, notionally preserving the 
status quo but actually compounding the problemstatus quo but actually compounding the problem
We may fall in love with a design because it seemed We may fall in love with a design because it seemed 
particularly fine and rather clever particularly fine and rather clever —— this is not this is not 
quite the same as the refinement and aesthetics quite the same as the refinement and aesthetics 
associated with eleganceassociated with elegance
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Less Functionality or Less Code?Less Functionality or Less Code?
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en
gt
h;

} pu
bl
ic
 v
oi
d 
ru
n(
Te
st
Li
st
en
er

li
st
en
er
)

{
li
st
en
er
.s
ta
rt
Te
st
Cl
as
s(
te
st
Cl
as
s,
 m
et
ho
dT
es
te
rs
.l
en
gt
h)
;

fo
r(
in
t
cu
rr
en
t 
= 
0;
 c
ur
re
nt
 !
= 
me
th
od
Te
st
er
s.
le
ng
th
; 
++
cu
rr
en
t)

{
fi
na
l 
Me
th
od
Te
st
er

me
th
od
Te
st
er

= 
me
th
od
Te
st
er
s[
cu
rr
en
t]
;

li
st
en
er
.s
ta
rt
Te
st
Me
th
od
(m
et
ho
dT
es
te
r.
te
st
Me
th
od
()
);

me
th
od
Te
st
er
.r
un
(l
is
te
ne
r)
;

li
st
en
er
.e
nd
Te
st
Me
th
od
(m
et
ho
dT
es
te
r.
te
st
Me
th
od
()
);

} li
st
en
er
.e
nd
Te
st
Cl
as
s(
te
st
Cl
as
s)
;

} pr
iv
at
e 
Me
th
od
Te
st
er
[]
 c
re
at
eM
et
ho
dT
es
te
rs
(C
on
st
ru
ct
or

co
ns
tr
uc
to
r,
 M
et
ho
d[
] 
me
th
od
s)

{
fi
na
l 
Li
st
 m
et
ho
dT
es
te
rs

= 
ne
w 
Ar
ra
yL
is
t(
);

fo
r(
in
t
me
th
od
 =
 0
; 
me
th
od
 !
= 
me
th
od
s.
le
ng
th
; 
++
me
th
od
)

{
if
(i
sT
es
tM
et
ho
d(
me
th
od
s[
me
th
od
])
)

{
me
th
od
Te
st
er
s.
ad
d(
ne
w
Me
th
od
Te
st
er
(c
on
st
ru
ct
or
, 
me
th
od
s[
me
th
od
])
);

}
} re
tu
rn
 (
Me
th
od
Te
st
er
[]
) 
me
th
od
Te
st
er
s.
to
Ar
ra
y(

ne
w 
Me
th
od
Te
st
er
[m
et
ho
dT
es
te
rs
.s
iz
e(
)]
);

} pr
iv
at
e 
st
at
ic
 b
oo
le
an

is
Te
st
Me
th
od
(M
et
ho
d
me
th
od
)

{
re
tu
rn Mo
di
fi
er
.i
sP
ub
li
c(
me
th
od
.g
et
Mo
di
fi
er
s(
))
 &
&

me
th
od
.g
et
Na
me
()
.s
ta
rt
sW
it
h(
"t
es
t"
) 
&&

me
th
od
.g
et
Pa
ra
me
te
rT
yp
es
()
.l
en
gt
h
==
 0
;

} pr
iv
at
e 
st
at
ic
 b
oo
le
an

is
Co
nc
re
te
(C
la
ss

ty
pe
)

{
re
tu
rn !M
od
if
ie
r.
is
Ab
st
ra
ct
(t
yp
e.
ge
tM
od
if
ie
rs
()
) 
&&

!M
od
if
ie
r.
is
In
te
rf
ac
e(
ty
pe
.g
et
Mo
di
fi
er
s(
))
;

} pr
iv
at
e 
fi
na
l 
Cl
as
s 
  
  
  
  
 t
es
tC
la
ss
;

pr
iv
at
e 
fi
na
l 
Me
th
od
Te
st
er
[]
 m
et
ho
dT
es
te
rs
;

}

pa
ck
ag
e 
ju
tl
an
d;

im
po
rt
 j
av
a.
la
ng
.r
ef
le
ct
.C
on
st
ru
ct
or
;

im
po
rt
 j
av
a.
la
ng
.r
ef
le
ct
.I
nv
oc
at
io
nT
ar
ge
tE
xc
ep
ti
on
;

im
po
rt
 j
av
a.
la
ng
.r
ef
le
ct
.M
et
ho
d;

pu
bl
ic
 c
la
ss
 M
et
ho
dT
es
te
r

{
pu
bl
ic
 M
et
ho
dT
es
te
r(
Co
ns
tr
uc
to
r
co
ns
tr
uc
to
r,
 M
et
ho
d 
te
st
Me
th
od
)

{
th
is
.c
on
st
ru
ct
or

= 
co
ns
tr
uc
to
r;

th
is
.t
es
tM
et
ho
d

= 
te
st
Me
th
od
;

} pu
bl
ic
 M
et
ho
d 
te
st
Me
th
od
()

{
re
tu
rn
 t
es
tM
et
ho
d;

} pu
bl
ic
 v
oi
d 
ru
n(
Te
st
Li
st
en
er

li
st
en
er
)

{
tr
y

{
Ob
je
ct
 t
es
tC
as
e
= 
co
ns
tr
uc
to
r.
ne
wI
ns
ta
nc
e(
nu
ll
);

Cl
as
s[
] 
th
ro
ws
Cl
au
se

= 
te
st
Me
th
od
.g
et
Ex
ce
pt
io
nT
yp
es
()
;

tr
y

{
Ob
je
ct
 r
es
ul
t 
= 
te
st
Me
th
od
.i
nv
ok
e(
te
st
Ca
se
, 
nu
ll
);

if
(t
hr
ow
sC
la
us
e.
le
ng
th

==
 0
)

{
li
st
en
er
.s
uc
ce
ss
(t
es
tM
et
ho
d,
 r
es
ul
t)
;

} el
se

{
li
st
en
er
.f
ai
lu
re
(t
es
tM
et
ho
d,
 n
ul
l)
;

}
} ca
tc
h(
In
vo
ca
ti
on
Ta
rg
et
Ex
ce
pt
io
n
ca
ug
ht
)

{
Th
ro
wa
bl
e
th
ro
wn
 =
 c
au
gh
t.
ge
tC
au
se
()
;

if
(e
xp
ec
ti
ng
Ex
ce
pt
io
n(
th
ro
wn
, 
th
ro
ws
Cl
au
se
))

{
li
st
en
er
.s
uc
ce
ss
(t
es
tM
et
ho
d,
 t
hr
ow
n)
;

} el
se

{
li
st
en
er
.f
ai
lu
re
(t
es
tM
et
ho
d,
 t
hr
ow
n)
;

}
}

} ca
tc
h(
Ex
ce
pt
io
n
ca
ug
ht
)

{
li
st
en
er
.f
au
lt
(c
au
gh
t)
;

}
} pr
iv
at
e 
st
at
ic
 b
oo
le
an

ex
pe
ct
in
gE
xc
ep
ti
on
(T
hr
ow
ab
le

th
ro
wn
, 
Cl
as
s[
] 
th
ro
ws
Cl
au
se
)

{
in
t
wh
er
e 
= 
0;

wh
il
e(
wh
er
e
!=
 t
hr
ow
sC
la
us
e.
le
ng
th

&&
 !
th
ro
ws
Cl
au
se
[w
he
re
].
is
In
st
an
ce
(t
hr
ow
n)
)

{
++
wh
er
e;

} re
tu
rn
 w
he
re
 !
= 
th
ro
ws
Cl
au
se
.l
en
gt
h;

} pr
iv
at
e 
fi
na
l 
Co
ns
tr
uc
to
r 
co
ns
tr
uc
to
r;

pr
iv
at
e 
fi
na
l 
Me
th
od
 t
es
tM
et
ho
d;

}

pa
ck
ag
e 
ju
tl
an
d;

im
po
rt
 j
av
a.
la
ng
.r
ef
le
ct
.C
on
st
ru
ct
or
;

im
po
rt
 j
av
a.
la
ng
.r
ef
le
ct
.I
nv
oc
at
io
nT
ar
ge
tE
xc
ep
ti
on
;

im
po
rt
 j
av
a.
la
ng
.r
ef
le
ct
.M
et
ho
d;

pu
bl
ic
 c
la
ss
 M
et
ho
dT
es
te
r

{
pu
bl
ic
 M
et
ho
dT
es
te
r(
Co
ns
tr
uc
to
r
co
ns
tr
uc
to
r,
 M
et
ho
d 
te
st
Me
th
od
)

{
th
is
.c
on
st
ru
ct
or

= 
co
ns
tr
uc
to
r;

th
is
.t
es
tM
et
ho
d

= 
te
st
Me
th
od
;

} pu
bl
ic
 M
et
ho
d 
te
st
Me
th
od
()

{
re
tu
rn
 t
es
tM
et
ho
d;

} pu
bl
ic
 v
oi
d 
ru
n(
Te
st
Li
st
en
er

li
st
en
er
)

{
tr
y

{
Ob
je
ct
 t
es
tC
as
e
= 
co
ns
tr
uc
to
r.
ne
wI
ns
ta
nc
e(
nu
ll
);

Cl
as
s[
] 
th
ro
ws
Cl
au
se

= 
te
st
Me
th
od
.g
et
Ex
ce
pt
io
nT
yp
es
()
;

tr
y

{
Ob
je
ct
 r
es
ul
t 
= 
te
st
Me
th
od
.i
nv
ok
e(
te
st
Ca
se
, 
nu
ll
);

if
(t
hr
ow
sC
la
us
e.
le
ng
th

==
 0
)

{
li
st
en
er
.s
uc
ce
ss
(t
es
tM
et
ho
d,
 r
es
ul
t)
;

} el
se

{
li
st
en
er
.f
ai
lu
re
(t
es
tM
et
ho
d,
 n
ul
l)
;

}
} ca
tc
h(
In
vo
ca
ti
on
Ta
rg
et
Ex
ce
pt
io
n
ca
ug
ht
)

{
Th
ro
wa
bl
e
th
ro
wn
 =
 c
au
gh
t.
ge
tC
au
se
()
;

if
(e
xp
ec
ti
ng
Ex
ce
pt
io
n(
th
ro
wn
, 
th
ro
ws
Cl
au
se
))

{
li
st
en
er
.s
uc
ce
ss
(t
es
tM
et
ho
d,
 t
hr
ow
n)
;

} el
se

{
li
st
en
er
.f
ai
lu
re
(t
es
tM
et
ho
d,
 t
hr
ow
n)
;

}
}

} ca
tc
h(
Ex
ce
pt
io
n
ca
ug
ht
)

{
li
st
en
er
.f
au
lt
(c
au
gh
t)
;

}
} pr
iv
at
e 
st
at
ic
 b
oo
le
an

ex
pe
ct
in
gE
xc
ep
ti
on
(T
hr
ow
ab
le

th
ro
wn
, 
Cl
as
s[
] 
th
ro
ws
Cl
au
se
)

{
in
t
wh
er
e 
= 
0;

wh
il
e(
wh
er
e
!=
 t
hr
ow
sC
la
us
e.
le
ng
th

&&
 !
th
ro
ws
Cl
au
se
[w
he
re
].
is
In
st
an
ce
(t
hr
ow
n)
)

{
++
wh
er
e;

} re
tu
rn
 w
he
re
 !
= 
th
ro
ws
Cl
au
se
.l
en
gt
h;

} pr
iv
at
e 
fi
na
l 
Co
ns
tr
uc
to
r 
co
ns
tr
uc
to
r;

pr
iv
at
e 
fi
na
l 
Me
th
od
 t
es
tM
et
ho
d;

}

pa
ck
ag
e 
ju
tl
an
d.
ke
rn
el
;

im
po
rt
 j
av
a.
la
ng
.r
ef
le
ct
.M
et
ho
d;

pu
bl
ic
 c
la
ss
 T
es
te
r 
im
pl
em
en
ts
 R
un
na
bl
e

{
pu
bl
ic
 T
es
te
r(
Te
st
Li
st
en
er

li
st
en
er
, 
Te
st
Po
li
cy

po
li
cy
, 
Cl
as
s.
..
 t
es
tC
la
ss
es
)

{
th
is
.l
is
te
ne
r

= 
li
st
en
er
;

th
is
.t
es
tC
la
ss
es

= 
te
st
Cl
as
se
s;

th
is
.p
ol
ic
y

= 
po
li
cy
;

} pu
bl
ic
 v
oi
d 
ru
n(
)

{
fo
r(
Cl
as
s<
?>
 t
es
tC
la
ss

: 
te
st
Cl
as
se
s)

{
if
(t
es
tC
la
ss

!=
 n
ul
l)

{
tr
y

{
li
st
en
er
.s
ta
rt
Te
st
Cl
as
s(
te
st
Cl
as
s)
;

ru
nT
es
tC
la
ss
(t
es
tC
la
ss
);

} ca
tc
h(
Ru
nt
im
eE
xc
ep
ti
on

ca
ug
ht
)

{
li
st
en
er
.t
es
tF
au
lt
(c
au
gh
t)
;

} fi
na
ll
y

{
li
st
en
er
.e
nd
Te
st
Cl
as
s(
te
st
Cl
as
s)
;

}
}

}
} pr
iv
at
e 
vo
id
 r
un
Te
st
Cl
as
s(
Cl
as
s<
?>
 t
es
tC
la
ss
)

{
fo
r(
Me
th
od

te
st
Me
th
od

: 
te
st
Cl
as
s.
ge
tM
et
ho
ds
()
)

{
if
(p
ol
ic
y.
is
Te
st
Me
th
od
(t
es
tM
et
ho
d)
)

{
tr
y

{
li
st
en
er
.s
ta
rt
Te
st
Me
th
od
(t
es
tM
et
ho
d)
;

ru
nT
es
tM
et
ho
d(
te
st
Cl
as
s,
 t
es
tM
et
ho
d)
;

} fi
na
ll
y

{
li
st
en
er
.e
nd
Te
st
Me
th
od
(t
es
tM
et
ho
d)
;

}
}

}
} pr
iv
at
e 
vo
id
 r
un
Te
st
Me
th
od
(C
la
ss
<?
> 
te
st
Cl
as
s,
 M
et
ho
d 
te
st
Me
th
od
)

{
Cl
as
s 
ex
pe
ct
ed
Ex
ce
pt
io
n
= 
po
li
cy
.e
xp
ec
te
dE
xc
ep
ti
on
(t
es
tM
et
ho
d)
;

Ob
je
ct
 t
es
tO
bj
ec
t
= 
nu
ll
;

tr
y

{
te
st
Ob
je
ct

= 
te
st
Cl
as
s.
ne
wI
ns
ta
nc
e(
);

te
st
Me
th
od
.i
nv
ok
e(
te
st
Ob
je
ct
, 
(O
bj
ec
t[
])
 n
ul
l)
;

if
(e
xp
ec
te
dE
xc
ep
ti
on

==
 n
ul
l)

li
st
en
er
.t
es
tS
uc
ce
ss
()
;

el
se
li
st
en
er
.t
es
tF
ai
lu
re
(n
ul
l)
;

} ca
tc
h(
Th
ro
wa
bl
e
ca
ug
ht
)

{
Th
ro
wa
bl
e
ca
us
e 
= 
ca
ug
ht
.g
et
Ca
us
e(
);

if
(c
au
se

==
 n
ul
l)

li
st
en
er
.t
es
tF
au
lt
(c
au
gh
t)
;

el
se
 i
f(
ex
pe
ct
ed
Ex
ce
pt
io
n
!=
 n
ul
l 
&&
 e
xp
ec
te
dE
xc
ep
ti
on
.i
sI
ns
ta
nc
e(
ca
us
e)
)

li
st
en
er
.t
es
tS
uc
ce
ss
()
;

el
se
li
st
en
er
.t
es
tF
ai
lu
re
(c
au
se
);

} di
sp
os
e(
te
st
Cl
as
s,
 t
es
tO
bj
ec
t)
;

} pr
iv
at
e 
vo
id
 d
is
po
se
(C
la
ss
<?
> 
te
st
Cl
as
s,
 O
bj
ec
t 
te
st
Ob
je
ct
)

{
if
(t
es
tO
bj
ec
t
!=
 n
ul
l)

{
tr
y

{
Me
th
od
 d
is
po
se
r 
= 
te
st
Cl
as
s.
ge
tM
et
ho
d(
"d
is
po
se
",
 (
Cl
as
s[
])
 n
ul
l)
;

di
sp
os
er
.i
nv
ok
e(
te
st
Ob
je
ct
, 
(O
bj
ec
t[
])
 n
ul
l)
;

} ca
tc
h(
No
Su
ch
Me
th
od
Ex
ce
pt
io
n
ca
ug
ht
)

{ } ca
tc
h(
Th
ro
wa
bl
e
ca
ug
ht
)

{
li
st
en
er
.t
es
tF
au
lt
(c
au
gh
t)
;

}
}

} pr
iv
at
e 
Te
st
Li
st
en
er

li
st
en
er
;

pr
iv
at
e 
Te
st
Po
li
cy

po
li
cy
;

pr
iv
at
e 
Cl
as
s[
] 
te
st
Cl
as
se
s;

}

pa
ck
ag
e 
ju
tl
an
d.
ke
rn
el
;

im
po
rt
 j
av
a.
la
ng
.r
ef
le
ct
.M
et
ho
d;

pu
bl
ic
 c
la
ss
 T
es
te
r 
im
pl
em
en
ts
 R
un
na
bl
e

{
pu
bl
ic
 T
es
te
r(
Te
st
Li
st
en
er

li
st
en
er
, 
Te
st
Po
li
cy

po
li
cy
, 
Cl
as
s.
..
 t
es
tC
la
ss
es
)

{
th
is
.l
is
te
ne
r

= 
li
st
en
er
;

th
is
.t
es
tC
la
ss
es

= 
te
st
Cl
as
se
s;

th
is
.p
ol
ic
y

= 
po
li
cy
;

} pu
bl
ic
 v
oi
d 
ru
n(
)

{
fo
r(
Cl
as
s<
?>
 t
es
tC
la
ss

: 
te
st
Cl
as
se
s)

{
if
(t
es
tC
la
ss

!=
 n
ul
l)

{
tr
y

{
li
st
en
er
.s
ta
rt
Te
st
Cl
as
s(
te
st
Cl
as
s)
;

ru
nT
es
tC
la
ss
(t
es
tC
la
ss
);

} ca
tc
h(
Ru
nt
im
eE
xc
ep
ti
on

ca
ug
ht
)

{
li
st
en
er
.t
es
tF
au
lt
(c
au
gh
t)
;

} fi
na
ll
y

{
li
st
en
er
.e
nd
Te
st
Cl
as
s(
te
st
Cl
as
s)
;

}
}

}
} pr
iv
at
e 
vo
id
 r
un
Te
st
Cl
as
s(
Cl
as
s<
?>
 t
es
tC
la
ss
)

{
fo
r(
Me
th
od

te
st
Me
th
od

: 
te
st
Cl
as
s.
ge
tM
et
ho
ds
()
)

{
if
(p
ol
ic
y.
is
Te
st
Me
th
od
(t
es
tM
et
ho
d)
)

{
tr
y

{
li
st
en
er
.s
ta
rt
Te
st
Me
th
od
(t
es
tM
et
ho
d)
;

ru
nT
es
tM
et
ho
d(
te
st
Cl
as
s,
 t
es
tM
et
ho
d)
;

} fi
na
ll
y

{
li
st
en
er
.e
nd
Te
st
Me
th
od
(t
es
tM
et
ho
d)
;

}
}

}
} pr
iv
at
e 
vo
id
 r
un
Te
st
Me
th
od
(C
la
ss
<?
> 
te
st
Cl
as
s,
 M
et
ho
d 
te
st
Me
th
od
)

{
Cl
as
s 
ex
pe
ct
ed
Ex
ce
pt
io
n
= 
po
li
cy
.e
xp
ec
te
dE
xc
ep
ti
on
(t
es
tM
et
ho
d)
;

Ob
je
ct
 t
es
tO
bj
ec
t
= 
nu
ll
;

tr
y

{
te
st
Ob
je
ct

= 
te
st
Cl
as
s.
ne
wI
ns
ta
nc
e(
);

te
st
Me
th
od
.i
nv
ok
e(
te
st
Ob
je
ct
, 
(O
bj
ec
t[
])
 n
ul
l)
;

if
(e
xp
ec
te
dE
xc
ep
ti
on

==
 n
ul
l)

li
st
en
er
.t
es
tS
uc
ce
ss
()
;

el
se
li
st
en
er
.t
es
tF
ai
lu
re
(n
ul
l)
;

} ca
tc
h(
Th
ro
wa
bl
e
ca
ug
ht
)

{
Th
ro
wa
bl
e
ca
us
e 
= 
ca
ug
ht
.g
et
Ca
us
e(
);

if
(c
au
se

==
 n
ul
l)

li
st
en
er
.t
es
tF
au
lt
(c
au
gh
t)
;

el
se
 i
f(
ex
pe
ct
ed
Ex
ce
pt
io
n
!=
 n
ul
l 
&&
 e
xp
ec
te
dE
xc
ep
ti
on
.i
sI
ns
ta
nc
e(
ca
us
e)
)

li
st
en
er
.t
es
tS
uc
ce
ss
()
;

el
se
li
st
en
er
.t
es
tF
ai
lu
re
(c
au
se
);

} di
sp
os
e(
te
st
Cl
as
s,
 t
es
tO
bj
ec
t)
;

} pr
iv
at
e 
vo
id
 d
is
po
se
(C
la
ss
<?
> 
te
st
Cl
as
s,
 O
bj
ec
t 
te
st
Ob
je
ct
)

{
if
(t
es
tO
bj
ec
t
!=
 n
ul
l)

{
tr
y

{
Me
th
od
 d
is
po
se
r 
= 
te
st
Cl
as
s.
ge
tM
et
ho
d(
"d
is
po
se
",
 (
Cl
as
s[
])
 n
ul
l)
;

di
sp
os
er
.i
nv
ok
e(
te
st
Ob
je
ct
, 
(O
bj
ec
t[
])
 n
ul
l)
;

} ca
tc
h(
No
Su
ch
Me
th
od
Ex
ce
pt
io
n
ca
ug
ht
)

{ } ca
tc
h(
Th
ro
wa
bl
e
ca
ug
ht
)

{
li
st
en
er
.t
es
tF
au
lt
(c
au
gh
t)
;

}
}

} pr
iv
at
e 
Te
st
Li
st
en
er

li
st
en
er
;

pr
iv
at
e 
Te
st
Po
li
cy

po
li
cy
;

pr
iv
at
e 
Cl
as
s[
] 
te
st
Cl
as
se
s;

}
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Conflict without CauseConflict without Cause

There have always been fairly severe size constraints on the Unix operating 
system and its software. Given the partially antagonistic desires for reasonable 
efficiency and expressive power, the size constraint has encouraged not only 
economy but a certain elegance of design.
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In ConclusionIn Conclusion

•• Software engineering needs to be reclaimed in Software engineering needs to be reclaimed in 
terms of the reality of successful practiceterms of the reality of successful practice

There is emerging coherence and professionalismThere is emerging coherence and professionalism
But there is an inevitable tension between the old But there is an inevitable tension between the old 
and new views of software engineeringand new views of software engineering

•• Economy and elegance are not oppositesEconomy and elegance are not opposites
Economy ensures that what is added has value and Economy ensures that what is added has value and 
that what is removed preserves or improves valuethat what is removed preserves or improves value
Elegance places humans in the picture, encouraging Elegance places humans in the picture, encouraging 
comprehensibility, care and creativitycomprehensibility, care and creativity


