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The Rise of

Functional Programming
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ava applications have become steadily harder to un-

derstand and maintain in recent years. Object-oriented

programiming has proven an effective way to develop

enterprise applications, but several recent trends are

causing a sharp increase in code complexty. One is the

Increasingly common use of the Factory design pat-
tern, abstracting away the object creation process (e.g., the
creation of servlet objects by application servers, the use of
Spring as a general-purpose object factory, the use of INDL
etc.) Another 1s the Increased use of the JavaBean pattern
with reflection and annotations (e.g., for object serlaliza-
tlon and persistence). The resultls that objects have more
mutable state than ever, and the code causing changes to that
state Is increasingly decentralized. Programs are becoming
easler to write, but harder to debug as complexity spirals out
of control.

Functional programming is a model of computation that
avolds making repeated changes to objects, and computes
outputs from inputs in a stateless way. The implications are
far-reaching: functional programs are more conclse, easler
tounderstand and debug, and can be executed more ef-
ficlently on modern computer hardware. Although functional
programming has been around for a long time there has been
arecent resurgence in interest with the advent of languages
like Scala, which support functional programming and can
be executed In a standard IVM. But even if you're writing
code in Java, you can use functional programming patterns
and achieve marny of the benefits,

In this article we explain the basic principles of functional
programiming, and show some functonal patterns that you
can start using In your Java programs immediately.

The Problem

Object-oriented programming is about being able to de-
fine packages of state, together with operations on that state.
Typical object-orlented languages support encapsulation,
Le., the notlon that the state can only be accessed via the
defined operations, and polymorphism, 1.e.. the notion that
objects of different types can be treated uniformly. Herels an
example that shows these concepts. The Reader Interface de-
fines an operation for retrieving information one String ata
time. The ArravReader class implements this interface, start-
ing from an array of Strings and returning them one at a time.
The CharReader class also Implements the same Interface,

starting from any type of Reader and returmning Its output one
character at a time. See Listing 1.

HNotice that both ArrayReader and CharBeader have pri-
wvate, Internal state. It's part of the benefit of object-oriented
programming that these implementations could be changed
without affecting any other code as long as the public inter-
faces are preserved.

Butin real life object-orlented programming, subtle prob-
lems begin to emerge due to the too frequent use of mutable
(Le., changeable) state. Even this simple Reader example
can be hard to understand If readers are shared or accessed
coneurrently from multiple threads, For example, what does
the following code example do?

publio statie vaid main(Stringl] args) {

Reafer arrayReader = mew ArrayResder (new Stringl] { “Foo
*Baz*, “Baz" }};
Feader oharReader = new Charfeader (arrayReader);

string s = arTayReader.Ts,

¢4 uh oh

The B and the a on the second and fourth line of the
output come from the word “Bar” It's confusing because the
loop alternates each call to arrayReader.read() that pops a
word from the ArrayReader, with acall to charReaderread()
that pops a word from the same ArrayReader every time 1t
runs out of characters. The spirit of these classes was to call
elther the ArravReader or the CharReader in a loop, but not
to make calls to the same ArrayReader both directly and
indirectlyvia the CharReader class. But nothing in the object-
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