CS106L
Fall 2007

Handout #01
September 26, 2007

Intro to the C++ Standard Library
_________________________________________________________________________________________________________

C++ has an enormous host of library functions, constants, and classes that can greatly simplify many
programming tasks. While much of the C++ Standard Library is accessible to beginning or
intermediate-level programmers, most of the library is beyond the scope of an introductory C++
class. This handout serves both as an overview of the major divisions of the C++ library and as a
reference list for those of you interested in exploring more advanced C++ topics.
The C Runtime Library
C++ was originally designed as a superset of the C programming language – that is, with very few
exceptions, any code that you write in pure C should compile and run in C++. Consequently, for
backwards compatibility, C++ absorbed C's runtime library. The C runtime library is composed of a
set of header files whose name begins with the letter 'c.' For example, to access the C library
functions that let you access and manipulate the date and time, use the header file <ctime>. Many
(but by no means all) of the C runtime library has been superseded by other portions of the C++
library. For example, C's input/output routines like printf and scanf can be replaced with C++'s
safer and more robust cout and cin streams. However, there are many exceptionally useful C
runtime library functions (my personal favorite is tmpname) and I recommend that you take some
time to look over what's there.
Because some of the C runtime library is unsafe when mixed with standard C++ or requires an
understanding of the language beyond the scope of this class, we will not cover the C runtime library
in-depth. However, if you're interested in learning to use the C runtime library, there are some great
resources online, such as
www.cppreference.com: A great resource that covers both the C and C++ libraries. You might
want to consider bookmarking this page as a quick reference because it's quite useful.
www.cplusplus.com/reference/clibrary/: A categorized overview of the C runtime library that
includes code examples for most of the functions and macros. As with the above link, this is
an extremely useful website and you might want to consider bookmarking it. For those of
you with high-end cell phones, consider adding it to speed-dial.
The IOStream Library
The IOStream library is C++'s way of reading and writing formatted input and output. The
IOStream includes functionality to read from and write to the console, files on disk, and even strings.
In addition, it specifies a set of objects called stream manipulators that allows you to control the
formatting and expression of data in a stream.
While our first lectures will cover a good deal of the IOStream library, we will not cover some topics
such as bytewise file reading and random access. For more information on these topics, as well as a
much more thorough treatment of the IOStream library, you might want to refer to:

www.cplusplus.com/reference/iostream/: cplusplus.com has a very good overview of the
IOStream library that includes a handy class library and even offers a peek into the inner
workings of the classes.
The String Library
For those of you with a background in pure C, the C++ string library might seem like nothing short
of a miracle. The C++ string class is lightweight, fast, flexible, and powerful. In fact, it's so
powerful and easy to use that it's one of the few standard C++ classes used in CS106B/X. For
references for the string class, refer to the course reader and handouts in your CS106B/X class.
The Standard Template Library (STL)
The STL is a collection of classes that store data (containers), objects to access data (iterators),
functions that operate on data (algorithms), and classes that manipulate functions (functors). An
understanding of the STL is critical to fully appreciate how powerful and versatile the C++ language
is, especially templates and operator overloading. However, as is bound to happen with any
powerful programming library, the STL is relatively confusing and requires a strong understanding
of the core C++ language to fully use. Although we will spend several weeks exploring the STL,
there simply isn't enough time to explore all of its facets and functionality.
If you're interested in exploring more topics in the STL, consider referring to these sources:
Scott Meyers. Effective STL: 50 Specific Ways to Improve Your Use of the Standard Template
Library. Addison-Wesley. ISBN 0-201-74962-9. This is widely recognized as one of the
most useful books concerning the STL. Rather than serving as an introductory text on the
subject, Meyers' book describes how to maximize efficiency and get the most for your
money out of the STL.
www.cplusplus.com/reference/: A great (and free!) online reference covering much of the STL,
including code samples.
Numeric Libraries
While technically a part of the STL, the C++ numeric libraries could be considered a library unto
themselves. The numeric libraries, mostly defined in the <numeric> and <valarray> headers, are
classes and functions designed for computational or mathematical programming. For those of you
with a background in Python, this header includes classes that let you access arrays by using slices.
We will not cover the numeric classes in CS106L, but for those of you who are interested, you may
want to consider looking into:
msdn2.microsoft.com/en-us/library/fzkk3cy8(VS.80).aspx: Microsoft's valarray reference,
which is one of the better coverages I've found.
Yang, Doagi. C++ and Object-oriented Numeric Computing for Scientists and Engineers.
Springer. ISBN 0-387-98990-0. If you're interested in learning C++ in order to do
computational programming, this is the book for you. It's a good introduction to C++ and
includes many mathematical examples, such as solving ODEs. This book requires a
mathematical background in linear algebra and calculus.

Memory Management Libraries
The C++ library also contains various objects and functions designed to help with memory allocation
and deallocation. For example, the auto_ptr template class acts a “smart pointer” that
automatically deallocates its memory, while the set_new_handler function can be used to set an
emergency handler in case operator new can't find enough memory to satisfy a request.
While we may cover certain aspects of the memory management libraries, a complete treatment of
memory management is an advanced topic far beyond the scope of an introductory class and will not
be covered. If you're interested in some practical applications of the memory libraries, consider
reading:
www.gotw.ca/publications/using_auto_ptr_effectively.htm: The auto_ptr class is quite useful
in simplifying your code and making it safer to use. However, it is not completely intuitive.
This article is a great introduction to auto_ptr and offers several pointers and caveats.
Exception-Handling Libraries
C++ supports the notion of exception-handling by means of try/throw/catch blocks, as those of you
familiar with Java might recognize. C++'s exception handling is an incredibly complicated beast that
we will not cover in this class. If you're interested in exception-handling in general, these resources
might be useful:
Sutter, Herb. Exceptional C++: 47 Engineering Puzzles, Programming Problems, and
Solutions. Addison-Wesley. ISBN 0-201-61562-2. This book is an excellent resource on
writing exception-safe code and is highly regarded in the C++ community. If you're
interested in learning about writing code compatible with C++ exceptions, this is the book
for you.
www.boost.org/more/generic_exception_safety.html: While this site is primarily aimed at
writing exception-safe container classes, it nonetheless provides an excellent introduction to
C++ exception safety.
Locale Libraries
Many programs are designed for an international audience where notational conventions vary by
location (for example, $1,234.56 in the United States might be written as 1.234,56 US elsewhere).
The locale libraries offer a method for writing code that is location-independent. Locale functions
are far beyond the scope of an introductory class, but those of you who are interested may consider
the following sources useful:
www.cantrip.org/locale.html: This is one of the best introductions to locales that I've come
across on the Internet. It uses a lot of advanced C++ syntax that might be confusing if you're
not that familiar with the C++ language, so you might want to have a reference handy before
proceeding.

