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Im OUTPUT-Gesprich: Edward Yourdon:

Case, Object-oriented
Analysis and Reuseability

Case, object-oriented analy-
sis and reusability were
topics of the 1st Software
Symposium Surselva in
Flims. Edward Yourdon, one
of the most famous metho-
dologist in the field of analy-
sis and design, has been
invited as the main speaker
during two days. OUTPUT
accompanied the sympo-
sium and on the 3rd day
Mr. Yourdon gave us a very
interesting presentation of
these topics.

OP: | welcome you, Mr. Your-
don, here in Switzerland and
would like to ask you first
about your methods. You
have become a very popular
methodologist in computer
science.  Would you give
us an explanation for your

success?

Yourdon: The method that
most people know me for is
called the structured analysis
and  design  methodology.
What all of my friends and I
did in the 1970s and 1980s
was to begin focusing the at-
tention not on the program-
ming issues which most com-
puter science people are pri-
marily concerned about. In
the early 70s we begun shifting
our attention to issues of soft-
ware  design, architectural
issues, dont worry about the
programming instructions in-
stead worried about building
blocks and how they are
connected. And then we be-
came probably best known,
because we shifted our

Edward Yourdon, mét/aoglologist and inakpézkmt consultant

attention even further and said
we should have better ways of
understanding the user re-
quirements. Because if you do
a bad job there it doesnt
matter what kind of design
and programming you do.
And we developed a very
simple graphical notation for
modeling the user require-
ments of a system. I think that
was the key point that the
notation was so simple that
you could communicate in
such a way that you could
show it to a business person or
some other user, without tea-
ching.

OP: Could we say that the
structure of diagrams is ob-
vious to everybody?

Yourdon: That’s the point that
just as an architect usually
does not have to explain the
notation of a blue print (en-
gineering drawing). As the ar-
chitect is designing a home for
you he shows you the diagram
and you are immediately in-
volved in the issues. He doesn’t

have to say this is our notation
for how we represent the door
or window. We had the same
idea for modeling software
systems that the notation that
we used first showing data and
functions was so simple and
transparent that when we pre-
sented it to the user he could
focus his attention to the issue
of his system rather then to the
notation. So it became a kind
of obvious. And that’s really
were | became fairly well
known. We published this
ideas in a number of text
books which were distributed
all around the world. And
then, in the middle of the
1980s, when the Case indu-
stries begun this to develop,
many of the Case tool vendors
showed my systems analysis to
operate in their tools. So many
of the Case vendors today will
advertise they support the
Jackson, the Warnier or the
Yourdon method. I think it al-
so helps explain the popularity
of my work.
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OP: But, which was the moti-
vation to invent such meth-
ods. Did you want to make it
better than it was?

Yourdon: Yes, we wanted to
make it better than it was, but
to be perfectly honest I started
in this profession as a compu-
ter programmer. [ wrote pro-
grams and I was perfectly hap-
py doing that. But I got in-
volved really through serious
of accident in teaching. And I
was really lucky to get my edu-
cation in my very early career,
in an area in the United States
that has a lot of good ideas ab-
out software. The areas of Bos-
ton, Massachusetts, and the
Silicon Valley near San Fran-
cisco has a number of people
in the software field who are
very well known. So 1 was
shown many ideas by teachers
or experienced people. And
then I begun working in the
field with people who were
quite familiar with some of the
standard techniques for pro-
gram demgn I begun teaching
programmmg, and I guess, the
motivation for my work is the
gradual realization that the
most difficult problem that we
are trying to solve was not pro-
gramming. May be, the most
difficult problem is design, ar-
chitectural design and we con-
centrated on that. Then we
decided, well that wasn’t really
the most difficult problem
either. You can have a brilliant
design and brilliant program-
ming and still have a failure in
the project if the system that
you built did not actually solve
the users real application. So
for me, the motivation was to
provide more successful meth-
ods for helping computer
people succeed in their pro-
jects.

OP: Which books did you
write about your methods?
Yourdon: Well, it’s hard to say,
[ have written 17 books my-
self. When I had my training
and  consultant  company
which had my name, Yourdon
Inc., we had a publishing divi-
sion, because we were so an-
xious to get this books into the
public in the 1970s, that we
couldn’t wait for the two years
that most of the publishing
companies required. So we ac-
quired a typesetter, we begun
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using the Unix at 1970 before
anyone it does. And so I ac-
tually had a publishing com-
pany called Yourdon Press,
which was a division of the
whole company called Your-
don Inc. All together that divi-
sion published 50 different
text books.

OP: Is the book Object-orien-
ted Analysis from Yourdon
Press?

Yourdon: Yes its from Your-
don Press, but it’s now a part
of Prentice Hall. Five years ago
I begun to find that I was
spending all of my time to ad-
ministrate and material issues.
I wasn’t very happy about that.
So I sold the publishing com-
pany to Prentice Hall. And it’s
now the Yourdon Press Divi-
sion. Then I sold the training
part to some other people. But
in any case I have written
some books, probably the one
its best known of mine is
Structured Design with Larry
Constantine in the middle of
the 1970s. And I think it was
probably the first book really
focusing everyone’s attention
on architectural design issues
rather then lower level pro-
gramming issues. Then I
wrote a number of other
books in between modern
structured  analysis  which
describes an analysis approach.
The book Object-oriented
Analysis, with Peter Coad, is
one the most recent because I
begun to shift my attention to
a much newer methodology in
this object-oriented area.

OP: By the way, what is really
object-oriented analysis?
Yourdon: Perhaps to answer
that I should first describe
briefly the two most popular
methodologies  before this.
The one that I developed,
called structured analysis,
turns out that kind of systems
analysis, concentrates primari-
ly on the functions that the
systems has to carry out. So we
will go to the user to tell us ab-
out the system he want to
built. And he would say it’s a
payroll system. And we will
identify that is the major func-
tion. And then we would ask
him to help to decompose that
major function into smaller.
And all this would be repre-
sented in a data flow diagram.

We developed a

very simple graphi-
cal notation for
modeling the user
requirements of a

system.

But the primary emphasis was
functions. Meanwhile another
group of people were focusing
primarily on the data. So there
were information engineering
and data modeling methodo-
logies in which the most com-
mon is the entity relationship
diagram. And that is a very
good methodology, but unfor-
tunately it only emphasizes the
data, where my methodology
only emphasizes the functions.
And we begun to see during
the 1980s that either metho-
dology was biased, or preju-
diced, in one direction and
there were some other pro-
blems as well. Neither of the
methodologies provided any
assistance in the area of reusa-

bility. With both of these
methodologies when you be-
gun working on a new system,
you would start as if nobody
had ever developed any kind
of system before that you can
take advantage of. And more
and more today we can see
that there is a great benefit
from reusing existing software
components so that you dont
have to do it again. So this ob-
ject-oriented approach is one
that in many ways was sugge-
sted from some of OOPL pro-
gramming languages that are
available now. Primarily it is
an attempt to bring together
the data side and the function
side into a single package. So
when you ask him to describe
a customer for example on ty-
pical business data processing
system, you are not only inte-
rested in attributes or descri-
bed elements of the customer,
name, address, phone and
number, but also what are the
services that have to be requi-
red for the customer. Well,
you have to create a new cus-
tomer, sometimes you have to
delete a customer, perhaps you
have to provide certain inqui-
ries about customers and so
on. That’s the basic idea.

OP: And what does inherit-
ance mean?

Yourdon: Well, inheritance-is
the aspect of object-oriented
analysis that allows us to take
advantage of reusability. And
it has a profound impact on
the way software engineers
work. It means that when a
user tells us about a new sys-
tem, instead of thinking about
as completely new, we are loo-
king for other systems that we
have already developed in the
past that could be used as a
starting point. So that we can
perhaps define some new ob-
jects which are subclasses of
existing objects. The technical
aspect of object-oriented ana-
lysis is this inheritance idea
where we can define a new ob-
ject in such a way that it auto-
matically takes advantage of
the attributes and also the
functional services of higher
level objects that we defined
previously.

OP: So the entity relationship
model cannot use this inherit-
ance?
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Information Technology in the 90s:

Software

Symposium with
Edward Yourdon

L.A. Venetz

Organized by M. Uffer, Ralph
Kirkley Associates, St. Gallen,
the Ist Software Symposium
Surselva took place at the Hotel
Adula in Flims. The main spea-
ker was Edward Yourdon. At
the conference topics and prac-
tical experiences were the educa-
tional event with participation
of the Institute Inforge, Univer-
sity of Lausanne. The workshops
were organized. in coordination
with sponsors, software schools
and. the Institute Inforge. The
participants were given the op-
portunity to assist in small
groups at technical presentations
and. pursue more informal dis-
cussions within the workshops.
The success of this first conferen-
ce, will make a second Software

Symposium happen.

Edward Yourdon suggested
what Case tools of the 90s
should provide to support.
Other topics about the Case
technology were new develop-
ments, successfully implemen-
ting in organizations and the
influences by AD-Cycle. In
the area of software methodo-
logies he mentioned the cha-
racteristics of different soft-
ware enginecering methods:
structured analysis vs. infor-
mation engineering vs. object-
oriented methods, require-
ments on database architectu-
re for a repository and the
opportunities for other ap-
proaches than AD-Cycle. For
the software re-engineering
and reverse engineering topics,
he gave informations about
the current technology, future
trends and how to get started.
Emerging software technolo-
gies concerned about software
metrics, software reusability,
and software quality assuran-
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ce. The new word “People-
b2l i .
ware” explained how leading
MIS organizations are selec-
ting, training, and motivating
personnel; new ideas in team

formation;  “breakthrough”
performance concepts; “per-
formance management” — an

approach that aligns corporate
objectives with the employec’s
perception  of  the  per-
sonal consequences of his ac-
tions.

Other famous speakers from
Europe and USA completed
the conference. C. Stricker
from the University of Lausan-
ne showed how the use of me-
thods and tools in Switzerland
is and what the results from an
overall survey in 100 organiza-
tions are. F Vassalli, Denner
AG, demonstrated a successful
4 GL project for a major com-
mercial application and its im-
pact. Dr. KLKH. Hauer, EBH
Konstanz, enjoyed the audien-
ce with the implementation of
a Software Factory, from a trai-
ning organization to a produc-
tivity center. For example,
Lansa a so called lower case
tool, greatly contributes in re-

WELCONE OESK

Mr. Uffer and Myr. Ralph Kirkley

ducing the normal develop-
ment time of software, and al-
so allows to diminish the costs
of software maintenance. So-
me application experience
with Case stated A. Stewart,
Aspect Computing Europe
Led. Topics about reconciling
functional decomposition,
conceptual modeling, modu-
lar design, and object orienta-
tion for application develop-
ment were presented by G.
Maksay, Institute Inforge,
University of Lausanne, who is
together with Prof. Pigneur ac-
tive in the fields of informati-
on systems design, application
development and man-machi-
ne interface. Goals and princi-
ples of quality management
for application development
were discussed by Dr. E. Wall-
miiller, ATAG Informatik. A
well-defined methodology is
the key for all quality activities
and has to support a variety of
components for quality mana-
gement. Furthermore there
was again a development expe-
rience using X-Window for a
resource  planning  system,
which was introduced by R.
Varonier, Openware. And a
pragmatic approach for reali-
zing a communication project
in an international industry
suggested D. Witteck, Focke
& Co. Last but not least, there
was Ralph Kirkley himself
who discussed the question
«Software contracting, why an
increasing need?» He was able
to show the best way to mana-
ge «external» people.

iy e

Yourdon: Well, I think some
Case vendors might disagree
with you. It’s more appropri-
ate to say that this object-
oriented approach has taken
some of the best ideas of entity
relationship ~ diagrams, the
concept of an entity and the
concept of relationship be-
tween entities. We also use the
idea of inheritance, the idea of
packaging function and data
together. Most of the metho-
dologies that are based on the
entity relationship diagrams
only allow a description of the
entity itself, not the associated
processing units. Most of the
methodologies based on entity
relationship diagrams don't
have the concept of one object
sending messages to another.
So we are beginning to sece
some extensions of the entity
relationship approach to try to
incorporate some of this fea-
tures. To some extends there is
a question of weather object-
oriented analysis is a revolutio-
nary new technique that re-
quires to throw away entity re-
lationship diagrams and throw
out dataful diagrams, or is it
possible perhaps to start with
entity relationship diagrams
and extent them to add some
of this very useful ideas. As I
say, some of these database
management vendors as Soft-
ware AG with their database
technology certainly they al-
ready have the idea of superset
or superclass and subclass.
And some of them are begin-
ning to add inheritance capa-
bilities.

OP: You have mentioned al-
ready Case. What does it mean
to you?

Yourdon: Because of my back-
ground in developing methods
I have always been interested
primarily in Case tools that
provide automated support.
For that area of systems devel-
opment which is only a subset
of the entire spectrum of sys-
tems development activities,
the area that has always had
some automated support is the
down stream activity of pro-
gramming, testing and debug-
ging. Today that’s called Lower
Case at least in the United
States. The significant thing is
that the automated support
has moved off the mainframe,
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the workstations and PCs.
That’s a very powerful, very
valuable idea. But to me Case
really means Upper Case that
is automated support tools to
provide support for the analy-
sis and design ideas. Particu-
larly because my and most of
the other successful methodo-
logies in the field they are pri-
marily based on graphical mo-
dels, diagrams of the design,
diagrams of the specification.
And diagrams are obviously
easier to do if you have auto-
mated support. So that’s what
Case means to me. As either
workstation, PC or theoreti-
cally even mainframe techno-
logy they can provide automa-
ted support for the diagrams
and all the details behind dia-
grams.

OP: What do you think about
the package “Software through
Pictures™?

Yourdon: That’'s one of the
very popular and successful
Case tools in the United Sta-
tes. And of course it is used all
around the world. In the Uni-
ted States there tends to be a
much greater distinction be-
tween Unix and other opera-
ting systems than what I have
seen in Europe. In the United
States, if you say Unix, typical-
ly your are talking about an
environment where people are
building scientific or engineer-
ing systems, where they are
using programming languages
such as C or Ada. For the bu-
siness data processing people
that is usually Cobol, IBM
mainframe and today of
course PCs and workstations
that use MS-DOS, Windows
and OS 2. So Software
through Pictures has typically
been one of the very powerful
Case tools in the Unix en-
vironment in the United
States, for people building
realtime and engineering sys-
tems. There are two or three
other similar and popular, but
one nice thing about this Soft-
ware through Pictures product
is that the man who is in char-
ge of the company, Anthony
Wasserman, is a very distin-
guish computer scientist him-
self, he has been very active in
this area of object-oriented
technology, he proposed some
graphical notation of his own
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at the object-oriented design
level, something called object-
oriented structure design not-
ation which he has built into
his product. Its interesting
that most of the other Case
vendors have very good pro-
ducts, but they are not able to
take a leadership role in the ac-
tual methodology themselves.
Usually they are simply provi-
ding automated support for
methodologies written in a
book like mine or some
others. But the Software
through Pictures people are
methodology leaders them-
selves, I think. They have a
good product.

OP: While using your me-
thods, what would you call a
typical analyst?

Yourdon: Well, it’s hard to say,
because the structured analysis
methodology has been used all
over the world. Most com-
monly I suppose on business
data processing or MIS sys-
tems the object-oriented me-
thodology is still relatively
new. The typical analyst is
someone with perhaps five
years of experience, typically
it’s someone who is working
on large systems in a group of
10 or 20 people. I say that be-
cause there is another world of
people  building  relatively
small systems on PCs or work-

stations, people who works

alone or with 1 or 2 other
people where the problem
they are working on are simple
enough that sometimes they

Case really means
Upper Case that is
aviomated support
tools to provide
support for the ana-
lysis and design

ideas.

Edward Yourdon is one of
the most famous methodo-
logist and author of 17
books. He was born in Flo-
rida, USA. He studied ma-
thematics at MIT and be-
gun working at Digital
Equipment Company.
Now he lives in New York
City for about 20 years. He
has three children. Until
1986, he had a training and
consulting company with
offices in London and all
over the United States. One
reason his methodologies
are fairly well known is that
he trained about 250000
people all around the
world published about 50
text books and different as-
pects of software systems
engineering. But he sold
that company about five
years ago and now he is
working as an independent
consultant, still running
text books, developing me-
thodologies. But he has his
office at home, which he
likes to call an electronic
cottage, with local area net-
works and  computers

everywhere.

don’t feel that is necessary to
use any formal methodology
for documenting the user re-
quirements. The typical ana-
lyst who uses my methodology
is somebody in a large en-
gineering or business data pro-
cessing environment working
on big systems.

OP: What are the difficulties
you see to be a perfect analyst?
Yourdon: Ah, well normally
the most difficult thing is to
have a good communication
with the user to really under-
stand his needs, to distinguish
between how the user is cur-
rently operating his business
and what the underlying es-
sence of the business is. That’s
the distinction we often make
between physical, logical, im-
plementation and essential

. models. Normally, if T were a

systems analyst and you were
an user regardless of this me-
thodologies I would still come
to you and say, tell me what
kind of system you want me to

built. But you would describe
how you currently carry out
the business today, in the ma-
nual fashion, in the automated
fashion, or how you imagine it
should be carried out.” And
one of my most difficult tasks
as a systems analyst is to elimi-
nate all of these arbitrary im-
plementation details and try to
distill the essence of what are
the essential functions have to
be carried out, what is the es-
sential data that is involved.
How I represent this with
structured analysis or object-
oriented analysis is always se-
condary. The most difficult
job that distinguishes a good
analyst from a mediocre is
really being able to understand
the essential message he is get-
ting from the user.

OP: Does an analyst the oppo-
site of abstraction? Does a phi-
losopher constructs words and
the analyst does the reverse to
find out what it means?
Yourdon: Yes, thats true. You
know, an analyst discovers the
current, the business environ-
ment, what the user is present-
ly doing. In our approach it’s
very important for him to be
able to do that, but also to
carry out this abstraction. I
think thats just another way
of describing this problem I
mentioned before. If T asked
you to give me a very detailed
description of your current ac-
tivities to some extent I am
carrying out analysis, but I al-
so have to be able to abstract
from that, a very pure model
of the key functions that have
been carried out in your appli-
cation.

OP: What do you think about
education and leadership of
analysts?

Yourdon: Certainly, education
is important. There is no ques-
tion about that. When all of
these methodologies were first
developed in the 1970s and in
the early 1980s they were of-
ten considered very advanced
and very esoteric. Some of
them were derived from re-
search activities. As a result
they tended to be studied and
practiced at very advanced
university level initially. They
were graduate students activi-
ties. And then over the 1970s
they begun dropping down to
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the under-graduate level. So
that in most universities now
somebody who studies com-
puter science or software en-
gineering is exposed to all of
this methodologies to the 2nd
or 3rd year of study. And in
two or tree cities in the United
States it dropped below that
now in towards the secondary
school level. Fourteen year old
children are instructed in ana-
lysis in New York City. But
thats understandable, you
know. In the Middle Ages,
long division was a university
subject, only the most educat-
ed people could divide num-
bers. In the long term I dont
see education has been much
of a problem. It’s still some of
the problems today because we
have a large number of people
that are already in the field
who may have received some
computer science education
20 years ago, but they were
not exposed to methodologies.
So training that people in
companies today is still very
important. In terms of leader-
ship, probably the most im-
portant aspect of these metho-
dologies is to simply take a lea-
dership role in terms of the
importance of doing a good
job. There is a tremendous
pressure all around the world
to build systems more quickly
because the user has his own
business pressures. Because of
that pressure and because of
the power of prototyping tech-
nology and fourth generation
languages there is a tempration
in many organizations that has
existed for — as long as I have
been in the field — to start pro-
gramming by the way: Don’t
worry about defining the
problem exactly and precisely,
start ready programs. In many
organization that’s the only
tangible evidence of progress.
When I'm a programmer and I
sit there and going to write 25
Cobol statements, my man-
ager thinks that I am compe-
tent for something. If T draw
three bubbles and entity rela-
tionship diagrams it doesn't
seem to be tangible evidence
of progress. It’s abstract thin-
king, you see. So it has not as
much value. So the most im-
portant leadership role I think
that a project manager can
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It's important that

we have a good

understanding of
the requirements of
the problem itself
and the overall
architecture of the
system before you
begin the imple-

play is to defend the impor-
tance of carrying out some of
these analysis and design steps,
regardless of which methodo-
logy it is, to defend that
against the pressure that he is
certainly going to get from
users and senior management,
keeps in why are you program-
ming that? And the answer has
to be it’s important that we
have a good understanding of
the requirements of the pro-
blem itself and the overall ar-
chitecture of the system before
you begin the implementati-
on.

OP: What is your message to
all computer scientists? What
should they avoid for exam-
ple?

Yourdon: Well, I think the
most important thing they
should avoid is stagnation.
Unfortunately there is tenden-
cy with this methodologies to
treat them as a religion. You

have fanatical followers of in-

formation engineering metho-
dology, and fanatical followers
of the structured analysis me-
thodology. One thing is begin-
ning to be clear as our software
industry has shown the last 30
years is that we are going
through periods of change,
and that's certainly true with
methodologies as well. If you
become a an expert, or famil-
iar with a particular develop-
ment methodology today you
should expect that in five years
there will be a better one. Per-

sonally I think that object-ori-
ented analysis is a step forward
beyond information engineer-
ing and structured analysis.
But even if that’s true which I
believe the most important
thing is to remember that by
1995 or the year 2000 there
will probably another be
beyond that. At the moment
for example object-oriented
analysis encapsulate functions
and data but its probably
going to be true that the next
generation beyond that will do
a better job of capturing
knowledge, business rules, to
incorporate some of the ideas
of expert systems and artificial
intelligence, to really have it
done in this methodology. So
to me, the future is one of con-
tinued change in evolution of
the methodology. And it’s also
something that is more possi-
ble by the ongoing evolution
of hardware technology. All of
the hardware research that I
looked at indicates that the
kind of hardware improve-

ment that is happened over
the last 20 years is going to
continue for at least another
15 years. The predictions sug-
gest that the hardware of the
year 2000 will be somewhere
between a 100 and a 1000 ti-
mes more powerful that we
have now. That provides for
more powerful Case tools,
more powerful languages
which makes it possible to
have more abstract modeling
tools that we can use in the
methodologies. So I think
that’s my view of the future.
OP: This was certainly only a
short excursion with a very fa-
mous methodologist and I
suppose that all the missing
questions here in this inter-
view you will further answer in
your books and speeches all
over world. Thank you for an-
swering to the questions and
for coming to Switzerland.
And we may hope that you
will come next year again for
the 2nd Software Symposium
Surselva.
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