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GCC is a language compiler. It compiles various computer languages to the assembly
language of a specific microprocessor target. In WinAVR, GCC can compile C and
C++ to AVR assembly.
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GNU as (commonly referred to as gas) is the assembler. gas is configured to assemble
a specific microprocessor assembly language into object code. In WinAVR, gas can
assemble AVR assembly code into object code.
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GNU 1d is the linker. In WinAVR, Id can link the resulting compiled object code and
libraries into a final binary file. This binary file is in the ELF file format.
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GCC is also a "driver" program. GCC can automatically call gas (the assembler) and
1d (the linker). GCC cannot build the final software without gas and 1d.
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GCC comes from one package of open source software. gas and 1d are from a seperate,
but tied, package of open source software called GNU Binutils (binary utilities).
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Also in Binutils are other programs that are vital to creating software, such as objcopy
wich can convert ELF files to other useful files such as Intel Hex or Motorola Hex
files. Binutils contains ar which is used to create object code libraries (called archives).



Binutils contains the program size which is used to report various size information on
the ELF or hex files. Because the WinAVR Binutils is configured for the AVR
processor, all of its programs are prefixed with 'avr-'. This means that the WinAVR
Binutils contains the programs: avr-as, avr-ld, avr-ar, avr-size, avr-objcopy, etc.
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AVRLIibC is another open source package that provides a Standard C Libraryfor the
GCC compiler specifically for the AVR. With this project comes a lotof
documentation on how to use the GCC toolset and the AVRLibC library toproduce
software for the AVR. Don't forget to RTFM! :-)
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There is one program that brings all of this together. This program is GNU make.
make executes a makefile. A makefile is a text file that you write that lists and
controls how something is made. It is most often used to control how software is
made.
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Each of these programs are Command Line Interface (CLI) tools. They are controlled
by parameters or switches that are added to the command line. Or, in the case of make,
by text files that are written and used as input.
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Most commercial software development toolsets have an Integrated Development
Environment (IDE). This consists of a graphical user-interface (GUI) that contains a
programming editor and graphical front-ends to compiler, assembler, linker, standard
C library, and librarian programs. These front-ends consist of dialog boxes which
allow you to set build options and a way of creating a list of files that are in a
"project". These graphical front-ends hide and encapsulate the real command-line



compiler, assembler, linker, and standard library that are in the background of any
software development toolset.
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WinAVR is a collection of open-source, software development tools from various
projects. WinAVR does not have an IDE like a commerical toolset, yet. Because of
this, learning to build software under GCC means that it would be best to learn how to
use the make program and learn how to write makefiles.Learn the common flags that
are used to control GCC which in turn can control gas and 1d.
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Especially note that GCC and all GNU programs come from the Unix and Linux
platforms. These programs have been ported to the Windows platform but generally
behave for a Unix-like environment. If you are not used to a Unix-like environment it
can possibly be frustrating. Read as much documentation as you can. Look at
examples. Search the Internet. Many links are also provided below.
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Also remember that this software is updated and improved continually by manypeople
who volunteer their precious time to provide some of the best software for absolutely
no cost or obligation to you.
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Above all, have fun!
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