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Figure 9.7
The first-fit algorithm.
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The idea behind the best-fit algorithm is to minimize fragmentation by using
the smallest hole possible, leaving the larger holes available for future scheduling.
Another scheduling technique that may not appear as reasonable is the first-fit algo-
rithm. Rather than search for the smallest possible hole, this algorithm begins its
search from the top of main memory, allocating memory from the first hole that can
accommodate the request. Figure 9.7 is a trace of the first-fit algorithm for the
request sequence of Figure 9.4.

Figure 9.7(a) and (b) are identical to the best-fit algorithm of Figure 9.5. In Fig-
ure 9.7(c), J6 requests a 4-KB partition. Rather than allocate from the smaller hole
at the bottom of memory, the first-fit algorithm finds the hole at the top of memory
first, from which it allocates storage for J6.

Figure 9.7(d) shows J5 terminating. In (e), the 8-KB request from J7 is filled
by the first available hole, which is between J6 and J2. When J8 requests 8 KB, a
hole is available, and the system does not need to compact memory.

One example does not prove that first fit is better than best fit. In fact, you can
devise a sequence of requests and releases that will require compaction under the
first-fit algorithm before best fit. The question is “What happens on the average?” It
turns out that in practice, neither algorithm is substantially superior to the other in
terms of memory utilization.

The reason first fit works so well is that storage tends to be allocated from the
top of main memory. Therefore, large holes tend to form at the bottom of main
memory. That is what happens in Figure 9.7.

Regardless of the allocation strategy, fragmentation is unavoidable in a variable-
partition system. Noncontiguous holes represent an inefficient allocation of a
resource. Even though unusable memory regions can be reclaimed with com-
paction, that is a time-consuming procedure.

First fit versus best fit
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