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Code Reuse

Just what is the meaning of the phrase
“code reuse”? Most computer pro-

gramming experts would agree that it is a
desirable goal to reuse code in any software
development effort. Who could argue with
the idea of saving time and increasing quality
by using pieces of already written, fully
debugged modules as building blocks
toward a larger system?

Still, the concept of reuse is a lot more
confusing, elusive and mysterious than it
first appears. This month, I hope to explain,
in a general, non-technical way, just why
the concept is so poorly understood.
Perhaps in the simplicity of the phrase itself,
we will find the source of the confusion.

WHAT IS CODE?

To computer programmers, this is a sim-
ple question. If asked, “What is code?”
most programmers would quickly reply:
“Code is the source language that I use to
write the program.” And they would be sub-
stantially correct.

However, are the computer instructions
that are written to produce a program the
sum total of the code? Does code reuse
imply source code reuse? What about data
context? All programming languages require
data in some form or another. Many com-
puter languages have elaborate syntax that is
used to define the context of such data.

Source code reuse, both data layouts
(context) and procedural instructions, has
long been available in the form of a simple
external copy or macro. In assembler and
compiler-based languages (second and
third generation languages, respectively),
the ability to copy pieces of source code at
compile/assembly time is considered rou-
tine. Is this the essence of code reuse? The
humble copybook?

WHAT ABOUT CLONING?

Have you ever encountered a series of
programs that all looked suspiciously sim-
ilar? Even to the point of containing the
same bugs, inefficiencies and comments?
I have.

Upon further research, it becomes
painfully clear that in the past many pro-
grammers simply copied an entire program
that did something close to what they wanted,
gave it a new name, and then added or
removed some code. Certainly, this is a
form of code reuse, right?

I suppose it is, but I do not think that this
cloning is what the experts had in mind. In
my experience, this type of “code reuse”
only adds to the maintenance burden.

EXECUTABLE CODE: IS THIS
WHAT IS REUSED?

All beginning programming students
learn early on that it is not their source code
that actually runs on the machine. Any lan-
guage, regardless of platform or type, must
be translated into an executable format.

With assembled and compiled languages,
the process of assembly/compilation becomes
second nature: You write the source, compile
it, and then link the resulting object code. This
finished product is loaded into memory and
run to achieve the desired result.

With interpretive languages, the source
code only appears to run. In reality, the
source code is converted to byte code on the
fly, and then this less efficient byte code is
what truly runs. This is why interpretive
languages are always slower performance-
wise, particularly in deeply nested loops.

Nonetheless, the output of an assembler
or compiler is referred to as object code.
Interpretive output is called byte code.
There is that word “code” again. Is this the
code that we want to reuse?

SOME THOUGHTS ON REUSE

I personally prefer to hang my hat on the
reuse of executable code. I do not know if I
am correct in this interpretation, but it feels
“right” to me. Having a wide selection of
classes and methods (programs and subpro-
grams) to call upon when needed gives me
a warm, fuzzy feeling. However, this inter-
pretation does not necessarily exclude the
reuse of some source code.

In the strict object-oriented sense, the reuse
of methods within a class is part and parcel of
the language itself. That is, subroutines are
invoked to perform a multitude of data trans-
formation/information tasks. In languages
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such as Java and C++, the subroutine calls do
not look like traditional, COBOL-style calls,
but that is exactly what they are. They use a
technique called data hiding.

If code reuse implied only reusing source
code, the average business program would
tend to become unwieldy. I am sure many
readers have worked on classic COBOL and
Assembler systems where large numbers of
copybooks and macros were employed.
Several problems arise in this situation:

1. The pure source code can become
difficult to read. The assembly/compile
process is needed to fully expand all
of the encapsulated source components.
It becomes almost mandatory to have
some sort of version control software
to keep “sidefile” versions of compiled
listings. These “listings on disk”
become the first place programmers
look when they need to examine the
fully expanded source code.

2. Communication of source components
— which copybook does what or defines
which file — becomes paramount. A
good naming scheme is critical as is
an easy way for programmers to do
their own research.

3. Programmers will occasionally subvert
the process of encapsulation by
manually copying what should be an
externally copied piece of code directly
into their source. Typically, they do
this because the source module that
they want to use does not do the exact
thing that they want it to do. It is
close, but not exactly what they want,
and they can find no other copybook
or macro that will work for them.

THE HUMAN FACTOR

All three of these points deal with realities of
human-computer interaction from a program-
ming perspective. Nothing is perfect, espe-
cially the process of writing computer code.
Another all-too-typical human trait is that
many programmers are notorious for “rolling
their own” when it comes to writing logic.

It takes discipline and patience to become
a good “reuser.” Many programmers
become frustrated with all of the legwork
involved in looking up a particular method
that they want to use. To make progress in
their assigned work, they sometimes give up
searching and just write a brand new class
themselves.

When attempting to learn Java (or any
other Object-Oriented [OO] language with
large class libraries), a programmer really
has two things to learn:

● syntax and coding rules
● how to research the vast collection of

classes and methods to find what is needed

The second point is critical to the success of
any code reuse strategy. Communication of
the availability of routines to be reused is
essential. What good is it to have huge
libraries chock full of valuable, reusable
code if no one knows about them or how to
use them?

I recently heard of one site that scrapped
a complete set of in-house developed Java
classes and re-wrote them from scratch
because the originals were so poorly docu-
mented and cryptic. This is not desirable in
any environment.

WHAT IS THE EXPECTED
LIFETIME OF THE CODE?

When I was younger, I naively expected
that my code would outlive me. While some
of the code that I wrote back in the ’70s and
’80s might still be running, I suspect that
much of it has found its way to the digital
graveyard. The point here is: If code is to be
reused, what is a reasonable estimate of the
code’s lifetime? If you have been following
recent industry trends, lifetimes of purely
digital entities like software are getting
shorter and shorter.

Here is where experience helps. Consider
the 1990s. When they began, DOS still
ruled on PCs, there was no “desktop” as it is
known today and networking was primitive
at best. Imagine if people had built
“reusable libraries” back in 1990. Do you
think they would be of any use today? No,
they too would have moved on to the great
code castle in the sky with maybe some of
the better nuggets having been brought up
to date under heavy maintenance.

CONCLUSION

If you have followed along this far, I
think I owe you an answer as to what the
best strategy is with regard to code reuse. I
will try to provide one here, although I am
far from an expert on this topic. I just know
what has worked well for me over the years.
A lot of direction can be taken from a given

IT department’s commitment to full object-
orientation. However, even without a total
OO strategy, there is still much that can be
done in classical environments.

1. Seek to reuse executable code
over source.

2. Where source code is reused, ensure
that it is always used appropriately.

3. On the mainframe, emulate the LE
callable services for your own
reusable code.

4. Always isolate and encapsulate
complex data definitions (DSECTs,
“01 Levels”).

5. Communicate and then communicate
some more about what code is available.

6. Consider developing or buying a search
engine to assist with code research.

7. Try to write polymorphic
(multi-purpose) code for reuse.
Clearly document parameters
(also known as “messages” in
some environments).

8. Have an enforcement mechanism in
place that keeps programmers reusing.

9. Develop a culture of “code value.”
Reward people for writing valuable
code that can be used by many
other programmers.

10. Be realistic about longevity. Code is
aging faster than ever nowadays.

Therefore, what is code reuse? Code
reuse involves sharing procedural source
code and data context with more than one
program at compile/assembly time. It also
involves sharing executable code at run
time. It seeks to minimize redundancy of
effort and as a valuable by-product, increase
portability. Portability? That is a topic for
next month.  

Questions or comments? Please email
editor@naspa.com.
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