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9.7 Memory-Mapped Files 391

~ WORKING SETS AND PAGE FAULT RATES

There is a direct relationship between the working set of a process and its
page-fault rate. Typically, as shown in Figure 9.20, the working set of a process
changes over time as references to data and code sections move from one
locality to another. Assuming there is sufficient memory to store the working
‘set of a process (that is, the process is not thrashing), the page-fault rate of
the process will transition between peaks and valleys over time. This general

- behavior is shown in Figure 9.22 S
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9.7.1 Basic Mechanism

Memory mapping a file is accomplished by mapping a disk block to a page (or
pages) in memory. Initial access to the file proceeds through ordinary demand
paging, resulting in a page fault. However, a page-sized portion of the file
is read from the file system into a physical page (some systems may opt
to read in more than a page-sized chunk of memory at a time). Subsequent
reads and writes to the file are handled as routine memory accesses, thereby
simplifying file access and usage by allowing the system to manipulate files
through memory rather than incurring the overhead of using the read () and
write () system calls. Similarly, as file I/O is done in memory — as opposed
to using system calls that involve disk 1/0 — file access is much faster as well. -

Note that writes to the file mapped in memory are not necessarily
immediate (synchronous) writes to the file on disk. Some systems may choose
to update the physical file when the operating system periodically checks



