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[0 O 1 The two processes on the left are sharing some information that resides in a file in the filesystem. To access
this data, each process must go through the kernel [J e.g., read, write iseek, and the like(] . Some form of
synchronization is required when a file is being updated, both to protect multiple writers from each other, and to
protect one or more readers from a writer.[] [0 2 The two processes in the middle are sharing some information
that resides within the kernel. A pipe is an example of this type of sharing, as are System V message queues and
System V semaphores. Each operation to access the shared information now involves a system call into the kernel.
[0 O 3 The two processes on the right have a region of shared memaory that each process can reference. Once the
shared memory is set up by each process, the processes can access the data in the shared memory without involving
the kernel at all. Some form of synchronization is required by the processes that are sharing the memory. [0 Note
that nothing restricts any of the IPC techniques that we describe to only two processes. Any of the techniques that
we describe work with any number of processes. We show only two processes in Figure 1.1 for simplicity. ]

[ Threadsl] 0 Although the concept of a process within the Unix system has been used for a long time, the
concept of multiple threads within a given process is relatively new. The Posix.1 threads standard [ called
"Pthreads"J was approved in 1995. From an IPC perspective.
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