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Redundant Code 
• You want to write a function to compare two int values
• And you want to write a function to compare two string values 
• You could use function overloading



Generic code
• The two implementations of compare are nearly identical!
• What if we wanted a version of compare for every comparable type?
• We could write (many) more functions, but that’s obviously wasteful 

and redundant

• What we’d prefer to do is write “generic code”
• Code that is type-independent
• Code that is compile-time polymorphic across types



Templates
• C++ has the notion of templates
• A function or class that accepts a type as a parameter

• You define the function or class once in a type-agnostic way
• When you invoke the function or instantiate the class, you specify 

(one or more) types or values as arguments to it

• At compile-time, the compiler will generate the “specialized” 
code from your template using the types you provided
• Your template definition is NOT runnable code
• Code is only generated if you use your template



Templates
• Function template to compare two “things”



Templates
• Same thing, but letting the compiler infer the types



Templates – What the compiler does
• The compiler doesn’t generate any code when it sees the 

template function definition
• It doesn’t know what code to generate yet, since it doesn’t know 

what types are involved (i.e., different behavior for different types)

• When the compiler sees the function being used, then it 
understands what types are involved
• It generates the instantiation of the template and compiles it

• The compiler generates template instantiations for each type used as a 
template parameter



Demo



Templates
• You can use non-types in a template
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Class Templates
• Templates are useful for classes as well
• In fact, that was one of the main motivations for templates!

• Imagine we want a class that holds a pair of things that we can:
• Set the value of the first thing
• Set the value of the second thing
• Get the value of the first thing
• Get the value of the second thing
• Swap the values of the things
• Print the pair of things



Class Templates





Using Pair



Demo
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