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array in sequential order, the second in random order, using the index array to control
the access order.

Timing Results
I tried this program on a 300MHz Pentium II, using a couple of different Java compil-
ers, and the results in each case show that accessing array elements in random order is
about 2.5 times slower than accessing them in sequential order.

ItÕs possible to create other similar programs in Java or C that show the same behavior.
For example, if you take a C array and sum its elements by accessing, say, every 128th
element, in a sequence like this:

0, 128, 256, ...
1, 129, 257, ...
2, 130, 258, ...

you are likely to observe similar timing behavior.

These results are consistent with the way hardware caches work. If you access elements
sequentially or access elements that are close together in memory at about the same
time, then itÕs more likely that the elements will be in the cache, because of the way that
memory locations are grouped together.

ItÕs possible that you may observe very different behavior. For example, some old micro-
processors might not have a cache, or their cache may run relatively slowly. There are
also CPUs like the Pentium Xeon with caches as large as 2MB.

Should You Care?
Should you worry about cache-sensitive programming? Most of the time, no. A direct
analogy can be made to programming in assembly language versus high-level languages
like C. A skilled assembly-language programmer can typically turn out code that is
faster than C code, but thereÕs a cost to doing so Ð the programmer has to manage
much more detail, and such programming is time-consuming and error-prone.

The same is true with Java programming. If you spend a lot of time worrying about
cache behavior on the target machine, you may end up writing code thatÕs convoluted
or tricky to understand. And with Java code, which is supposed to be widely portable,
picking a specific target architecture in the first place may be hard to do.

Having said this, understanding how CPU caches work is useful, and sometimes
important in specific applications. The trend in hardware seems to be toward placing
more emphasis on the cache, suggesting that this area will become more important as
time goes by.

Further Reading
Jon Bentley discusses cache-sensitive programming in his Programming Pearls (Addi-
son-Wesley, 2000). The Web site for the book is <http://www.programmingpearls.com>.


