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Buildroot is a set of Makefiles, scripts and patches intended to ease the process of building cross-compilation tool chains, root file systems, and Linux kernel images.  This is a particularly important issue for embedded developers who are often working with non-x86 processors.
An interesting aspect of Buildroot and other similar build systems such as Open Embedded is that everything is built from sources obtained from the Internet.  One consequence of this is that initial builds can take a long time, typically several hours.  Another feature is that Buildroot is specifically designed to be run as a normal user.  You don’t have to be root.
Buildroot grew out of the same project that developed both uClibc and Busybox.  uClibc is a smaller footprint version of glibc that was specifically developed for embedded Linux applications.  It was originally developed to support uClinux, the variant of Linux for non-MMU processors.

Like most contemporary open source libraries, uClibc is released under the LGPL.
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There’s a version of Buildroot on the class CD.  Copy that to that to /usr/src and untar it.  Good practice says we should “git” it, but we don’t want to unnecessarily suck up network bandwidth.  More about git later.
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Following installation, the Buildroot directory structure looks like this.  Note incidentally that once you build the cross tool chain in a given directory, it has to stay there.  That’s because absolute paths get compiled into some of the tools.
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Buildroot supports the xconfig configuration mechanism that the kernel uses.  The configs/ directory contains default buildroot configuration files for a large number of SBCs, mostly ARM-based.  Copy the one for our target board to the top-level buildroot directory and rename it .config.

Execute make xconfig to get a feel for what’s there.  There are a few changes from the defaults that you would probably want to make.  We need to select the 2.6.24 kernel because that’s the only one the KB9202 has a configuration file for.  The actual make takes a couple of hours if you already have all the packages downloaded.
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Following the make step there are two new subdirectories under buildroot, dl/ and output/.  dl/ holds all the downloaded packages in the form of gzips or bzips.  These are then unpacked in various subdirectories of output/.
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Here’s what the output/ subtree looks like.  The final cross tool binaries end up under build/staging_dir/.  In our case, images/ includes a tar file of the target’s root file system.  Once untarred, this can be mounted via NFS.  It must be untarred as root user in order to create the device nodes in the /dev directory.
target/ is essentially a copy of the root file system without device nodes.  There are entries in /dev for the device nodes, but they’re empty.

For the record, when my build completed, the buildroot/ subtree contained about 130,000 files occupying 2.1 GB.
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