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characters, and floating-point numbers. Composite data types can be constructed
using arrays, structures, and unions. The control statements in C are similar to
those in Java, including if, switch, for, and while statements. Functions and param-
eters are roughly the same in both languages.

One feature C has that Java and Python do not is explicit pointers, A pointer
is a variable that points to (i.e., contains the address of) a variable or data structure.
Consider the statements

char c1, c2, *p;

cl="c}
p = é&ct;
€2 = *p;

which declare ¢/ and ¢2 to be character variables and p to be a variable that points
to (i.e., contains the address of) a character. The first assignment stores the ASCII
code for the character “c¢™ in the variable ¢/. The second one assigns the address
of ¢/ to the pointer variable p. The third one assigns the contents of the variable
pointed to by p to the variable ¢2, so after these statements are executed, ¢2 also
contains the ASCII code for ““c”. In theory, pointers are typed, so you are not sup-
posed to assign the address of a floating-point number to a character pointer, but in
practice compilers accept such assignments, albeit sometimes with a warning.
Pointers are a very powerful construct, but also a great source of errors when used
carelessly.

Some things that C does not have include built-in strings, threads, packages,
classes, objects, type safety, and garbage collection. The last one is a show stopper
for operating systems. All storage in C is either static or explicitly allocated and
released by the programmer, usually with the library functions malloc and free. It
is the latter property —total programmer control over memory —along with explicit
pointers that makes C attractive for writing operating systems. Operating systems
are basically real-time systems to some extent, even general-purpose ones. When
an interrupt occurs, the operating system may have only a few microseconds to
perform some action or lose critical information. Having the garbage collector kick
in at an arbitrary moment is intolerable.



