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In the Beginning...

A Generative Generative
Programming - an Programming
umbrella term

A Popularized with C++
template metaprog- Sy
ramming in this book—> 4} g

A Concerned with ways P
of automating code
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Generative Programming

¥

Potentially Better Code



Template Metaprogramming

A In C++, template
arguments are
evaluated at
compilation time

A Can use this
functionality to pre-
manufacture
expressions

A Native syntax! (no
compiler extensions
required)

template< int n> struct Factorial
{
enum {
RET=n*
Factorial<n -1>::RET
}
3
template<> struct Factorial<0>
{
enum {
RET =1
}

%
5
int n = Factorial<5>::RET: // 120



Metaprogramming is...

A Traversing and A Requires the API to
modifying the AST manipulate syntax
A Can be compile-time trees
i Static code analysis I Or compiler trickery
I Embedded languages
(DSLs) A Is much simpler in
I Changing language dynamic languages
semantics (e.g., Ruby)

A Or run-time!
I IL Generation



.Net stack
A C#... (runtime)

DynamicMethod

A Nemerle

Expression macros
Operator macros
Lexical macros
Meta-attributes

A Boo

Macros
Meta methods

Languages

Others
A LISP

I A’programmable
programming’language

A Smalltalk
A C++

I Templates
A Ruby
A Groovy



Macros in C++ vs. Nemerle/Boo

A In C++,amacroissimplya A In Nemerle or Boo, a macro

code-generating shortcut is also a code-generating
i #define  sqgr (x) ((X)*(X)) shortcut
int n= sqr(2);
/llemits int n=((2)*Q); I More like a function than a
A Macros have no idea about #define
the AST A But unlike in C++, compiler
i Soyou cannot write an structures are available to
inlining pow( X,n ) macro in the programmer
Ct A Macros can analyze their
A Unlike template , arguments and output
metaprogramming, their whole syntax trees

oot et compier A I NN
cannot execute compile-

time code in a macro



