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Templates
● Generic programming for C++

● write a chunk of code that can work with any* type
● specify the types to use when the code is invoked

● Original Purpose:
● type safe containers (vector, list, ...)
● Specify the type the container holds and make sure 

the type is used correctly.
● get rid of void* and lots of unsafe casting

● Standard Template Library
● containers / algorithms / iterators / functors
● HP->SGI->Many

* the type must support the operations used in the chunk of code.



  

Templates - compile time!
● Inheritance and OO design is usually about 

dynamic runtime behaviors
● Templates are resolved at compile time

class A
{
  public:
    virtual int foo();
    int bar(int x);
    int bar(double x);
};

class B : public A
{
  public:
    virtual int foo();
    int bar(int x);
    int bar(double x);
};

// when are decisions made?
A cAObj;
B cBObj;

A *pcAPtr = new B();
B *pcBPtr = new B();

cAObj.bar(1);
cBObj.bar(1.1);

pcAPtr->foo();
pcBPtr->foo();



  

Templates

● Function Template



  

Container Class

Standard Template Library

#include <vector> // backed by dynamic array



  

Container

http://en.cppreference.com/w/cpp/concept/Container

http://www.cplusplus.com/reference/stl/
https://msdn.microsoft.com/en-us/library/1fe2x6kt.aspx

● Type-safe containers
● Sequence Containers

● maintain ordering - vector
● iterator

● Associative Containers
● map or set (ordered or unordered)
● iterator

● Container Adapters 
● different interface for sequence containers
● no iterators
● queue/stack/priority queue



  

STL
● <list>

● very similar to <vector> but backed by a linked list

● <map>
● red/black tree (usually)
● can visit nodes in order

● <unordered_map>
● hash table

● <pair>
● <iterator>

https://isocpp.org/blog/2014/06/stroustrup-lists



  

Access Methods



  

std::for_each

#include <algorithm>

http://en.cppreference.com/w/cpp/algorithm



  

Objects, not pointers



  

<map>



  

<map>



  

<unordered_map>
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