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BY J IM MOORE 
Working Smarter

The Meaning of Portability

What does the word “portability”
mean in the context of computer

software? As Figure 1 demonstrates, the
primary definition of portable is “capable
of being carried or moved about.” However,
note that the secondary definition references
the idea of “usable on many computers
without modification.”

The “usability on many computers” is the
particular meaning that I will examine this
month. What does it mean? Or, more impor-
tantly, how is it achieved and why is it a
desirable property of computer software?

PULLING IN TO PORT

The root word of portable — port — has
many meanings that would be considered
nouns: a Portuguese red wine, a city with a
safe harbor, the left side of a ship or aircraft
looking forward (see also: starboard), etc.
Have you ever heard the word “port” used
as a verb? For example, “We are going to
have to port that code to Unix.” I have.

Let’s play a semantic game and say that
computer software is portable if it is “able
to be ported.” If so, what exactly is meant
by “porting” the software? I will try to
explain this to the best of my ability.

WRITE ONCE, RUN ANYWHERE:
THE HOLY GRAIL

The ultimate goal of software portability
is described by this topic heading. In true
computer geek style, the concept is fre-
quently stated as the acronym: WORA.

WORA is at the very heart of Java, as
well as its predecessor, C. The WORA goal
is almost as old as computing itself. Who
wants to keep rewriting the same code, in
different languages, for different computers,
over and over and over again?

Other languages provide varying
degrees of WORA portability. And, this
portability across a number of different
CPUs and operating systems is also a valu-
able property for computer software. In
other words, the more “platforms” the
code can run on, the better. However, run-
ning on “most viable platforms” should
also be considered a good thing. I will call
this Write Once, Run Darn Near
Anywhere — WORDNA!

In the following sections, I will attempt
to slice and dice differing flavors of soft-
ware and electronics with an emphasis on
their WORA requirements.

CHOOSING PORTABILITY

Software will rarely be portable unless
you made a deliberate, conscious choice

early in the design phase. In some situations,
this is far more important than others. The
following two contrasting examples should
help illustrate this point.

In-House Application Software
Most corporate developers — whether

mainframe or distributed — are generally
less concerned with portability than com-
mercial software vendors. Most in-house
developed systems are being built to sat-
isfy a business-specific requirement for a
single company.

Portability, in the context of in-house
development, is more in the realm of being
able to port the software to newer, faster
machines or different back-end databases.
That is, the software is not for sale to the
general public, but it still needs to be moved
around periodically.

Commercial Application Software
This class of software is highly concerned

with portability. In a commercial software
enterprise, the software is the “golden code”
that produces hard dollars. Doesn’t it make
sense that such code should run on as many
platforms and operating systems as possible?

If sales people have to turn away qualified
prospects because the “software cannot run”
in the prospect’s environment, credibility, as
well as sales, are lost.

Note that these examples refer to appli-
cation type software. System level software
tends to be considerably less portable.

STANDARDS

If I made the statement “all application
software can be made 100 percent portable
by strictly adhering to published standards
for programming languages, interfaces and
data formats,” would I be correct?

In other words, the
more “platforms” the

code can run on,
the better. However,
running on “most
viable platforms”

should also be
considered a good

thing. I will call this
Write Once, Run Darn

Near Anywhere —
WORDNA!
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Well, sort of. However, there is no assurance that a mainframe
COBOL system that tightly adheres to ANSI COBOL standards
would be able to run on a PC-based platform. The same can be said
about any standards-based development — SQL, C, Unix — they
all have their subtle variations.

A MUSICAL ANALOGY

I do a lot of MIDI sequencing. I work with several different elec-
tronic keyboards and software packages when sequencing. The
vendors that I work with — Yamaha, Roland and Korg — all claim
to adhere to the General MIDI (Musical Instrument Digital
Interface) standard, and in fact, they do.

However, there are two variations — one subtle and one
outrageous — that make a mockery of the standard. First, the
subtle difference.

The essence of the MIDI standard states that if an instrument
sound, a flute for example, is patched into a sequence, any MIDI
instrument must play that track as a flute. However, Yamaha’s flute
sound might be inferior to Korg’s flute and Roland’s flute might
actually sound more like a tin whistle than a flute.

So, this leaves a sequencer (programmer) in a quandary:
Different vendors implement the standard differently. Yes, it works
and a flute is a flute. However, the tonal quality of the standard
patches varies widely and are often inferior to the proprietary (or
“extended”) patches.

Here is where the outrageous variation comes in. Every single
maker of electronic instruments has its own extension to the
General MIDI standard. Yamaha has XG-MIDI. Roland has XS-MIDI
and so forth. Does this sound familiar?

If I compose a sequence (write a program) using Yamaha’s XG-
MIDI extensions, it will sound fabulous as long as I use Yamaha
equipment that is using XG-MIDI waveforms.

However, if I “port” the Yamaha-written XG-MIDI sequence
to a Roland XS-MIDI keyboard, it will sound like a wacky
cacophony of noise. Violins might sound like bells and bass
guitar might play as a piano. To achieve the same sound as the
original, I must tediously “re-program” (port?) all of the instru-
ment sounds (patches).

Now, if my sequence stuck to the pure General MIDI standard
patches, this would not happen. However, the sequence still would
not sound exactly the same when played back on the two different
keyboards due to subtle variations in each vendor’s implementation
of the sounds.

WHAT TO DO?

This musical analogy illustrates the same basic dilemma that
software writers face when seeking to achieve the highest degree of
portability possible. Vendors add their own unique (proprietary)
extensions to the basic standard. Frequently, these extensions are
appealing and highly desirable to use.

However, if used, they tend to tie the software to that vendor’s
environment. In other words, they make the software less portable.
For the corporate developer, this may or may not be a major concern.
The best approach is to stick to the standard, but when a vendor
extension is used, clearly document it and know that you are devi-
ating from the standard.

PORTABLE EXECUTABLES: SOFTWARE NIRVANA

I have always envisioned source code portability as being the pri-
mary objective of WORA. It is only appropriate to mention that the
ultimate goal in portability is to have the actual binary executables run
on any machine. I consider this to be nearly impossible when it comes
to software. Source code that can be compiled (or run, if interpreted)
on a wide variety of machines and operating systems is “good enough.”

PORTABILITY ACROSS A CLASS

This is a variation on a theme. If I were writing mainframe appli-
cation packages, wouldn’t I want them to run on any mainframe
operating system? z/OS, OS/390, VSE, and VM? Yes.

What if a package were targeted to Unix servers, regardless of
vendor — Sun, HP, or IBM? My goal would be the same.

In such a situation, Assembler code would be minimized and
highly isolated. In the case of the mainframe, the Common
Execution Environment (“CEE” or Language Environment) can be
used to assist in the portability effort.

In my experience, the actual instruction set of mainframe Assembler
language is reasonably portable. The differences tend to come in the
system level macros required for low-level access. Replacing
Assembler macros that are unique to a mainframe operating system
(GETVIS on VSE vs. GETMAIN on OS/390, for example) with LE
callable services truly does make BAL code more portable.

CONCLUSION

It is more important for commercial software developers to take
portability into account. However, corporate developers should
also  seek to write portable programs. There are times when this is

FIGURE 1: THE DEFINITION OF THE WORD “PORTABLE”

This definition was taken from Merriam-Webster’s excellent Web site www.m-w.com. 
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nearly impossible, such as when the inter-
nals of an operating system must be
examined. Such “platform specific” code
should be totally isolated from the other,
higher-level parts of the system.

Portability is a desirable attribute of com-
puter software. Looking again to the software
definition of “usable on many computers
without modification,” I think that it might
better read “usable on many computers with
minimal modification.” This is how I define
porting software.

TO READ MORE

Some excellent discussions on software
portability can be found at the following
Web site: www.cs.wvu.edu/~jdm/research/
portability/home.html. This page is main-
tained by Jim Mooney of The Department
of Computer Science and Electrical
Engineering at West Virginia University.  
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