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ABSTRACT

Due to the dynamic nature of the software engineering industry there {s a constant
move towards new strategles for solving deslgn problems, Mare specifically there is a
move towards Object Oriented (OO) methodologles, presumably because of the
varlous advantages offered in terms of maintainabliity, and reuse of code produced this
way. As with various other aspects of the software industry there are however also
problams sncountered in this transition and lessons fo be learned from the expetience
of companies who have alraady performed titls change,

This research report fvestigates possible guidelines for companies who are cuttently
contemplating a uhange to the OO software design methodologies, by covering a
collection of issues one should know about prior to this change. It also summarises tha
problems faced (n the fransition so far, he reasons for these problems and suggests
possible solutions. Lastly it alse investigates new trends In the OO grena. The
emphasis is on South African companies and projects. The results obtained are
compared with results obtained overseas to find out what the differences and
similarities are. Areas of concern are also identifled, where theorsticiang’ views have
heer ignal 4, and both- South African and overseas companies have not :mplemanted
any of the suggestions mads.
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FOREWORD

This MSc¢ Research Report was completed under the auspices of the SEAL,
{Software Engineering Applications Laboratory} a SABS I1SO 9001 [isted
enterprise. This provided an infrastructure for the development of the project,
with all products developed, being audited at regular infervals.

The format for the report therefore differs from the conventional format in that it
comprises a short body ({in the form of papers) and a number of append’_es, it
is therefore considered helpful to provide the reader with guidance regarding
the order in which the various documents should be reviewed.

The body of the research report will now be discussed:

The first document, numbered NDM110, contains an overview of the scope of
this project.

For the essence of the project, the reader is directed to the following papers
entitled

“Progressing towards Object Orientation in South Africa® (NDM12020)
and

"Pitfalls and Guidelines in the Transition to Object Qrientation - A globaf
view" (NDM12021)

The substance of the project will be found in thaese papers, whereas the
appendices should be regarded as additional sources of information in
understanding the Issuses af hand.

The document numbered NDM130 contains Important information regarding the
conclusions that were reached.

Lastly, tha coliection of references used for this project can be found in the
document numbered NDM150.

The appendices within the research report are discussed below.,

Two SEAL management products are included:

The Master Document List (MDL), documant number NDM 001, s a
register of all documents created within this project.

vif



The Project Management Plan, document number NDM 005, provides
an overview of the required resources to produce the research report, it
describes how the project was managed, by including a work breakdown
structure.

The Literature Survey, document number NXM 131, investigates the literature
currently available on the iransition to OO (Object Orlentation). it provides an
overview of the issues involved in the adoption of OQ. It consists of a summary
of the technology itself, the benefits associated and then goes on fo describe
the skuation by looking at the human resource issues, then the corporate
Issues and lastly the technical issues. Fipally it also investigates what the future
holds for 00,

Several project specific technical products were developed during the course of
the project and are also included:

Firstly, the research process that was followed is descnbed in the
‘document numbered NDM 308.

- The conciusions reached during the informal inferviews are given in the
document numbered NOi 305,

The list of companies used during telephonic interviews is documented
in the documenf numbered NDM 301, The questionnaire used for these
intsrviews is contained in the document numbered NDM 302, The results
obtainaed and conclusions reached from these interviews are given in
NDM 306 and NDM30T respectively.

The document nuimbered NDM 304 contains the guestionnaire used
during the more detailed local inferviews. The conclusions reached from
these interviews are given in the document numbered NDM 310.

Lastly, the guestionnaire and results from the overseas interviews are

contained in the documents numbered NDM 311 and NI 1 312
rasproctively.

vil
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Project Overview

Due to the dynamic nature of the software engineering industry there is a
constant move o new strategies for solving design problems. More
specifically there is a move towards the object oriented (DO}
methodoloyies, presumably because of the various advantages offered In
terms of maintainability and reuse of code produced this way" . As with
various other aspects of the software industry there are however also
probiems encountered in this transition and lessons to be lsamed from
the experience of companies who have already performed this change. -

There is therefore a need to know what these problems are and how to
avoid them in order fo make a success of OO projects, so that the
advantages offered by QO can indeed be utilised.

The emphasis throughout this research project was on South African
companies and projects. The resuits obtained focally were however also
compared with the sifuation in the USA, as well as the situation
documented in the literature available.

The research provided guidelines for companies who are currenily
contemplating a change to the 0O methodologies, covering important
issues one should know about prior to this change.

it also summarised the problems faced in the transition so far, the reasons
for these problems and suggested possible solutions. Lastly it
investigated new frends in the 00 arena.

The research process that was foliowed will now be described.

Firstly, a literature survey was done to determine what is already known
about the transition to 00 (Object Orientation). This provided an overview
of the issues involved in the adoption of QC,

A number of informal interviews were also conducted with selected South
African companies to again determine what the important issues involved
in a transition to Object Orientation are.

Once thesa issues were known, short telephonic interviews wers held with
a large number of South African companies in order to find a selection of
companies that could be used for the final interview. Companies were
chosen for the telephonic interview in a manner that represented all types
of companies so that results would not be biased. This interview also
served to gather some statistics regarding progress in the OO arena in

Page 2
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South Africa. For this purpose, the format of the questionnaire was
structup.d using multiple choice and simple yes-no answers,

Next, more in depth Interviews were held with a smaller number of South
African companies chosen from the original list. This interview delved
deeper into the issues that had arisen from the first informat interview, the
literature study as well as the telephonic interviews. it described the
progress in South African companiss tfowards 0O, while at the same time
verifying some of the trends that had been discovered during the
telephonic interviews. Finally it extracted the opinions of the respondents
regarding future frends for O0. In conirast to the telephonic intarviews,
questions for this interview were formulated as issues for diseussion
rather than simple yas-no answers.

Lastly, once it became clear what the situation regarding Q0 in South
Africa was, these results were comparad with resulis from a selection of
companies In the USA, fo create a clear view of the differences and
similarities jocally and abroad. Since a large amount of litsrature was
already available regarding the situation in the USA, a smaller number of
companies was chosen for these interviews. Again, questions were
formulated &s issues for discussion,

As the research progressed, & distinct collection of issues was found to be
relevant. These issues were the following:

» {ompanies' reasons for choosing OO

+ The time when the adoption of OO takes place
« Training of 0O

« The mle of management in the transition

+ Quality processes

e CASE and mefrics

» Reuse

» Howto handle legacy systems

« Factors infiluencing the speed of the adoption of 00
¢ QOrganisationai sfructure

o Profile of the first QO project in the ¢ pany

« Profile of the company, regarding sizc. < aarket sector, elc.

ndmii0
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Doc. No. NDM 110 Projact Overview NDM QMS

» The usage of various OO methodologies
« Programming languages

= Testing of OO systems

» Future developments for QO

The progress towards the adoption of OO in South African companies was
measured in terms of these issues. This progress is described in the first
technical paper.

The second technical paper investigates these issues again, this time
concentrating on the comparison between the situation in South Africa,
the situation described in available literature and the situation in the USA,
‘The comparison was again done in terms of these issues.

The eonclusions that were reached can be used to guide more South’

. African companies in the adoption of object oriented sofiware design
methodologies. Some of the lessons leamt will also apply to the future
changes in software design methodologies.

Pags 4 Version 1.00 2 Mavamker 1998 ndm{10



Progressing towards Cbject Orientation in South Africa

M Jansen van Rensburg

Software Engineertng Applications Laboratory, Electrical Engineering,
University of the Witwatersrand, Johannesburg, South Affica

Sumnnary

Lhis artcle provides a description of the curvent state of Object Orjentation i South African companies.
It forms part of a MSe research report, looking at the pitfalis and puidelines in the transition to Q0. The
pre? Tems involved In this transition are discussed and possible solutions and guide. “ies are provided, The
future trends for OO0 are a]so investigated. The findings are presented as a colfection of the issues
fnvolved in this transition.

Keypwards
Object Orientation
Methodology

Computing Review Categories
Software Engineering

1. Imtroduciion

Due to the dynamic pature of the software industry
there is a ~onstant pressure fo adopt new design
and implementation strategies. In particular, the
past few years have heen characterised by a2 move
towards Object Oriented (O0) methodologies. This
move has been motivated by a number of
advantages associated with the OO approach such
as improved maintainability and rense of code. The
transition to 00, however, has not been easy and
lessons can be leamed from the experience of
companies that have already attempted this change.

‘There is a need therefore fo understand the
problems  associated with adopting OO
miethodologies within an organisation, and to
explore ways of avoiding them. This paper foenses
on determining the progress that companies in
general, and those in South Africa in particular,
have made so far in the {ransition to Q0.

2. The process

This paper reports on & research project which was
structured as follows:

Firstly, a [terature survey was conducted fo
determine the current state of knowledge in
explaining and analysing the frapsition to OO

methodologies. Simultancously, a2 number of
informa] interviews were conducted with selected
South African companies 1o explore their views
and experiences, Based on the literature survey and
these informal interviews a questionnaive was

- developed and administered telephonically to a

selected sample of 120 South African companies.
This telephonic questionnaire served to highlight
important trends and issues in the transition to 0O
techniques.

Based on the responses to the telephone interviews
a group of 12 companies was chosen from the
original sample of 120. Each of these were visited
and a face-to-face interview was conducted with
the IT or sofiware development manager. This
interview delved more deeply inf- the issues thaf
arose from the first infonmal interview, the
literature study and the telephonic interviews.

This research process served to describe the
progress towards OO0 in South African companies
and to construct an empirical basis for an analysis
of this transition locally and a cemparison with
international experience,

ndm12020
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Progressing towards Object Orientation in South Africa

3. The Telephonic Interview

Telephonic it terviews were conducted during May
1998. Questions were formulated with simple Yes /
No or multiple choice answers, '

¥ bar of Companles versus
Market sector

Figure 1Companies versus market sector

Since the resulis obtained from the tfelephonic
interview would critically influence the remaindar
of the research, a representafive sample of
companies had to be obtained, Many companies
operate nationally with offices in various regions.
For this reason geographic location was not used as
a basis for drawing the sample, Instead, market
sector proved tc be a useful criterion. Eleven
mearket sectors were identified and a sample of 120
companias was selected in proportion to the size of
the relevant market sector. The list of companies
was compiled using several business directories
and Internet classification directories as guidelines.
Figure 1 illustrates the sample used in the
telephonic interviews in relation to each compeny’s
market sector. Although geographical position was
not used in drawing the sam; e, Figure 2 illustrates
the compasition of the sample in relation to the
location of each company.

4. The detailed interviews

The detailed face-to-face interviews were
conducted during June and July 1998, The decision
to select companies to be interviewed was based on
the extent of their OO experience and the
importance of their markef seetrrs. A set of
questions were prepared in advance and were used
as issues for discussion rather than simple Yes / No
or muitiple choice answers. The experience with
OO0 in these companies ranged from
“experimental” (less than one year) fo eight years.

Rimber of Companlee
varsus Location
' Weslern
KwaZul Can

Mot - 2%

Figure 2Companies versus location

"~ 5. Results of the research

The remainder of this paper is siructured around
various issues which were identified in the
published international Hterature, In each of the
following subsections the issue is described and
related to the sitwation in South Africa as
determined froin the research,

51 Why G0?

There i3 considerable agreement worldwide that
choosing OO as the basis for software development
offers advantages, including:

s Productivity throupgh rense: The 1997 Cutter
Consortinm's report[12], for which more than
200 enterprises world-wide were used in a
strvey, concludad that companies are adopting
Q0 to achieve increased productivity through
reuse;

» Higher-quality systems(23]
+ Higher quality development process [23] ;

¢ Capacity to build laiger systemsl7] : “For large
problems where a large staff is needed OO
leads on each facet of the required teamwork,
Once the initial definition of classes is started,
teams can start development in separate groups
of classes with less ripple effect between
classes when changes are needed. The
granularity of development tasks leads to a2

ndm12020
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Progressing towards Qbject Orientation in South Africa

natural strong fice wall between OT and most
other classes.” [7]

» Solution to 2 business problem: to promote OO
with masagement, it is necessary fo present
0O as a selution to a business problem, says
Litvintchouk.[17]

¢ Rapid development; The semantic richness of
object modefs makes specifications more
reversible and supports rapid application
development directly. Sound object oriented
analysis helps te deliver the benefits of OO
rauch earlier in the life cycle. [19]

» Encapsulation/ 19]

s Extensibility and flexibility: Moreau in his
article mentions the Iate binding of messages to
target objects which provides flexibility to
reconfigure fems dypamically without
recompilation, 119]

Inn both the telephione questionnaire and the detailed
interviews, the above advantages were exploted in
relation to the reasons for adopting OO0 in South
Africa, The rejearch showed that South African
companies ~ve most of the above reasans for
‘choosing O0. in particular they listed the following
advantages:

¢ handling complexity;

¢ the promise of portability;

= maintainability;

« upnderstanding the business;

» aneed fo model data und functions together;

» long term benefits and reuse. (Surprisingly,
reuse was very low on the list of most
companies. Therefore this issue was explored

further and is discussed later in this paper.)

The research also showed that South African
companies listed reasons for adopting OQ which
were not mentioned in the international literature,
These include:

s  improving quality

= "All the new technologies are in 00" - there is
a need to move with the new technologies
available

v Develapers’ reeds ~ developers do not want to

work on mainframe systems. Companies want
to keep the right people and therefoie are
forced to move to the new techmologies,

The last fwo remsons mentioned are issues of
concem, as Page-Jones classified both ag being the -
wrong reasons for adopting 00.[231

5.2 Resisting the change

The detsiled interviews rovealed that befure
adopting OO most companies were using
structured methods and that COBOL was the mest
widely used language. The next logical question
was therefore to explore the issue of resistance to
change towards Q0. '

Litvintchonk's research showed that organisations
often underfake OO technology projects without
the necessary management support. People adapt
resistive attitedes where there isn’t an atmosphers
fostered fo make it happen, which causes
failure.l17] Vayda[32] found that, specifically in
Jarge companies, there was a great deal of inertia
and resistancs fo change.

Our research shows that in South Africa, in those
companies where OO was implemented with a

- clear understanding that it represented 4 paradigm

shift and that design and implementation methods
were to be changed (i.e. full OC), the process was
met with considerable resistance, The resistance
seemed to stem from the folluwing:

s It seemed to be the older developers who did
not approve the move to OO,

s Often being uninformed, developers, users and
managers thought of QO as vapourware (a lot
of hype but no resuits).

» At the time of the transition, developers did not
understand the technology and thought it was
too complex. Developers typically did not see
the need to change

The companies which report very ittle resistance
to the transition to QO appear to be these which
either employ people with some prior knowledge

ndm12020
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Progressing towards_ Object Orientation in South Africa

or experiense of the technology, or people who are
largely ignorant of what the new process entails.
This also relates to the observation that people are
only using the tools, and riot the methodology. This
reinforces Orr's [25] observation in 1995, that it is
not ¢lear how many people who think they are
doing OO programming, actually do OOP, and that
it seems to be a small percentage.

In his article Wick(33] provides a description of
the content of a first year computer science (CS1)
course and also deseribes how it should be adapted
so that students learn that OO is pursly a medium
.and not the message, The message should be
software reusability. “The major pitfalls of current
approaches fo teaching C++ and OO in CS1 stem
from a misplaced focus on the tools rather than on
the application of the tools™..."Students are not
motivated through the use of concepts before they
are asked fo consider their implementation”. He
also reasons that life cycle issues such as
maintenance and documentation should be made
important, arguing that CS1 courses often only
teach students to be consumers not producers of
reusable software.

53 Languages

The January 1998 survey in Object Magazine[22],
found the primary programming language among
respondents to be Ci+ (49.3% of respondeats)
while other langnapes included Java (18.7%),
Smalltatk {16%) and Visual Basle (4%). C+ and
Java were alsu the prefetred languagzes accordin to
the Cutter consortium reportllZ], Reed's
explenation is that “because Ci+ is considered the
successor fo C, C programmers wanting the
benefits of the object oriented paradigmi look to
C++ as a logical step toward object oriented
programming”.

Iri South Aftica, C++ dominaied the market, with
Visual Basic and Borland's Delphi competing for
being the second most vsed. Java and Smalitalk
shared third place. Java is chosen for platform
independence and pure OO, while Smalltalk is &
popular choice when fooking for a pure and
dynamic language that alse offers garbage
collection. The research aprees with Reed’s
explanation in that South African programmers
alse see CH as a natural progression from using C.

It would appear from the research that companies
in South Africa using Java, Smalltalk and C+* had
more experience in 00, while companies using, for
example, Visual Basic were wsing it for its
attractive tools, rather than its OO features. A
recommendation from « consulting company is that
the implementation language should be chosen
only after the architecture and & controlled
development process has been put into placs.

[ 5.4 Testing

From Arnold’s articlel1] it is clear thet testing is
often the last item on the agenda and is therefore
mast often neglected: “fr the real world of large
profecis  tnvolving  legacy sysiems, non-00
interfaces, non-infinite resources, non-tifinitely
applicable tools, cempeting and clashing features,
and non-tifinite windows, testing is thrown back
into the trade-off world along with all the other
trade-gff involved in eugineering and business.”

From the interviews conducted as part of the
research it appeared as if testing does not receive
much attention in Scuth Alfrica either, No mentioa
was 1nade of automated testing. The lack of a
testing process in OO projects seems to be due to a
lack of tools (for Smalitalk and Java), the high
cosfs associated with tools, or tools eovering only

. limited sections of the system life cycle. A further .

reason given was a lack of user commitment, zince
in many of the cases the testing also needs to
include acceptance testing by the user.

The testing methods that were being used included
“rigorous” fusting in parallel with the old sysiem
runging, using manval regression, code based
integrated testing, and using informs:ion models as
guidelines to define certain fest areas. In many
cases it is the developers who still do the testing
themselves, and companies having separate tesiers
seemed to be the exception rather than the rule,

5.5 Legacy systems-an unwanted reality

The significance of working with legacy systems
can be found in Baet's comment:

"The ability to identify successful straiegies for
working with flegacy systems] will deterntine the
pace et which large organisations can move lo
object technology.”

nem12020
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Progressing towards Object Orientation in South Africa

Vavda(32] recommends four strategies for
reengineering  legacy  systems,  including
incremental reengineering, database conversionl,
migration strategies (such as running parallel
systems until the new system is in place) and
WIAppers.

In South Africa it seems from the research that
most companies have systems which they have
classified as legacy systems. Interestingly, in a
numiber of cases these systems were relatively new
(3 vears), and some were even OO systems2
Methods of dealing with these legacy systems
included:

» mapping the problem with a CASE tool,
¢ uging messaging and CORBA for wrapping,

e using queues to integrate where there is data
entry in multiple places,

» file integration and data conversion (whers

data is the only contact between the old and
new systems).

5.6 The promise of reuse

“The sophistication a company shows in its use of
classes and components is a good sign of the
company's overall progress toward an OO based
development capability” — Harmon [12]

There i currently little empirical information on
what to expect from reuse in terms of productivity
and quality gains.[3) Vaydal32] distinguishes
between organisational barriers and technical
barriers to achieving reuse.

+Jrganisational barriers include the transformation

of the organisational mindset to include reuse,
developing resources fo champion reuse, and
developing reward structures, with reuse specialists
being rewarded quite differently from developers
and developers being rewarded for reuse. Key

! Controversy exists on this issue. According to
Korncoff" legacy databases should be left intact,

2 Casuis also referred to this problem in his article™

. personnel have to be aken away from other tasks

in erder to bring sufficient business knowledge to
new OO developments.[11]

Technical bariers include the difficulty in
producing truly generz! reusable compenents,
documenting and distributing the components,

" finding the right components, handling changes to

the libraries and namespace conflicts when
integrating libraries from multiple vendors. One
should also include over-generalisation. [11]
Korson(14] warns against so-called “Lihraries of

.sofabeds™ which are classes that have a large reuse

potential but are not optimal for any »oiven
application. Finally, the inclusion of application

| specific jideas in a librery intended for general use,

ieading to resirictions and delay in subsequent
projects,[11] as well as the unavailability of tools
for supporting reuse,i}5] were also given as
reasons for not achieving reuse successfully.

Being a difficult process, reuse was not a primary
ohjective for many companies in South Africa.
Reuse is often tied to the type of business, and
development is therefore often too specific rather
than too seueric.f4] In the case of a company from
the militery sector, which was interviewed, it was
pointed out that in titeir spplications the software is
embedded and the herdware is changing. They
therefore believe that it is impractical to try to
achieve reuse. In the interview with a consulting
company they proposed promoting maintainabitity
apd risk management rather than reuse. Other
suggestions coming out of the local research were
using refactoring? after development, writing a
framework and making that specific, and
concentrating on having the same developnieat
process throughout, Aecording to g Jarge insurance
company, reuse cc.nes irom repetition by going
through multiple abstractions, Trying to design for
reuse was considered to be premature sinee it

? Often when changirg code, additions become very
complex but thers is no tim2 for redesign. Refactoring
describes the tectmiques that reduce the pain of
redesigning. The functionality of the software is not
changed, but rather the interal stricture. It normally
involves small staps at a time, such as moving a field to
unother class. Also, while using refuctoring no new
functionality is added. The technique is still new and is
maialy vsed in the Smalltalk community but promises to
improve softwara development in all environments.!l

ndm12020
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cannot appear up front i the design. The message
is therefore to concentrate on use rather than reuse.
Some of these companies are however
investigating appointing a person as a “reuse
miner” to manage the librarjes, plan the repesitory,
etc.

57 Where South Africa lags behind - organisational
structure

From opinions expressed in the international
literature, it is clear that orgenisational issues have
a larpe part to play in the successful
impieiaentation of OO0 in a company. In Graham's
opinion, [10J[11] “the real nightmare js the
organisational issue, It has tn come from the top.”
The focus here is on what happens to the project
team structure, management policies and
development process, says Korsonl14]. He also
claims to have seen “prpjects fail to achieve the
promise of OO because the organisation did not
upderstand the changes in corporate infrastructure
that were necessary to support the object
paradigm”.

In 50% of the cases studied i the research, the
crganisational siructure has not changed at 4ll.
Most respondents thought however that such a
change weas necessary and would happen in the
. futore. The perception is that there are different
roles for team members involved iIn OO
development as compared to  procedural
development. Examples of such roles are a system
architect who can act ps mentor, a project manager,
developers and a quality assurance team. In the
cases where the company’s organisational structure
hus changed, it seemed to be related to general
restructuring and not related to 00, It is therefore
clear that the organisational change related to OO
is an area South African companies need to address
urgently.

6. Experiences

Tn the 1997 Cutter Consortium’s report{12], 41% of
companies reported st least one OO failure.
Reasons given included poor management and a
shortage of experienced developers.

Exploring this further during the local interviews,
one of the questions probed companies on the
mistakes that they hiave made so far, together with
problems they were currently experiencing. Some
of the issues listed below may not seem directly

0O related, but have led to a delay in the advance
to0- 00 in South Afiica,

s Lack of proper design, and not using 2
methodology. The importance of the
methodology was often not  stressed
sufficiently,

« Lack of skills, coupled with having no time for
treining. '

¢ In the case of 2 large merchant bank, using &
relational database — in this case 30% of the
code and €0% of the performance were
compromized just to handle the conversion
from & relational to an OO datgbase.

» Not having the lnxmury of experience gained on
a smaller project.

s Not having the luxury to investigute different
tools first,

= Meany companies are still operating at a SEI
CMM#4 level of one, thereby having “hero
programmers” — if these programmers leave
there is nc one to take over,

= Lack of proper documentation.
# Lack of full time project management,

s Being too calendar driven — deadlines have fo
be met regardless of the quaiity of the system
being developed.

» Lack of communication amongst users and
between users and developers,

¢ The paradigm shift, requiring a new way of
thinking.

s At a large defence industry company it was
found that despite using OO for handling
complexity, the system analysis was still
fonctional in nature. It was difficult to find a

4 The CMM (capability matarity model) wes developed
by the SEI (Sofiware Engineering Institute) at Camegie-
Mellon University, and defines five levels of maturity in
the software process of organisatinns,
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transition from analysis to design. There was
no automatic process for mtagrahon of the
whole life cycle,

Some of these issues are discussed in more detail in
the following subsections.

6.1 The state of training

The Cutter Consortium Report[12] concluded that
companies acquire the QO developers they need
from the following sources: 51% frain current staff
in 00, 41% recruit staff with QO skills, 8% use
consuliants, The January OMO survey(22] found
that 42.1% of respondents had some form of
classroom training in their primary methodology,
whereas 57.1% had not.

6.1.1 Genarol reguirements:

Companies generally were not specifically
attempting to employ graduates, The policy seemed
to be rather one of recruifing IT staff with a
kpowledge of the company’s area of business or
people with skills in the business who also had IT
skills. People with practical experience are in
demand. A closc match between employees’
values and the company culture will ultimatsly
determine ~"gther they will remain with the
company . long run.

6.1.2 The paradigm shift

According to Vaydal32] choosing the right team
implies choosing the right attitude rather than
technical skills which can be leamed. “The most
important factor in getting OO technology inserted
was skill leverage....the good procedural designers
became the good object designers, probably
because  th had  abstract raasonmg
capabitity”.[17) Grahaml}1] reports that the main
choice most organisations have is between
traditional developers with many years of

Courses I Self

Mostly University graduates

trainod

ah oo
m Heard of CO

o Used OO products
g Have Implementad OO
m Have used advanced OO iechniquas

Figiyre 3Training and OC

. Figure 3 illustrates the direct relationship found in
the telephonic survey between skill level in South
African companies and the experience in 0O. The
pie chart on the left indicates a large percentage of
companies using mostly university graduates, lying
in the "Have implemented OO" and "Have used
advanced CO techniques” categories. The chart on
the right (companies using self-irained staff)
reveals a large percentage of companies in the "No
00" and "Heard of OQ" categories. The question
that therefore arose was: Is formal academic
education a prerequisite for the successful
implementation of O0? The detailed interviews
revealed the following:

experience and newcomers with skills in OO and
modern methods. He reasons thut neither will do
since they should leamn from each other.

A South African retail company agreed that
attitude (towards QO) is more important than
aptitude, thereby supporting Vayda's argument. A
small software company felt that people who are
good in C will also be good in C++. In contrast
many companics mentioned that COBOL
developers wilt have too many learning curves and
that for OO one should rather use new people. A
banking institution mentioned that it is easy for
developers to use C++ or Smalltalk procedurally
and that the otly way to solve this is by getting
new developers and using the old ones for
maintenance,

ndm12029

Varsipn 1.00 06 N.wem'her 1808

Page 7



Progressing towards Object Orfentation in South Africa

6.1.3 Training companles in South Afvica

sxternal training companies are used in most cases
with in-honse conrses offered for big teams. In two
cases companies rely heavily on internal
mentoring, where new recruits are assigned fo older
employees for guidance, A number of companies
thought that the training companies often had less
experience than the companies themselves did and
would therefore rather use individual contractors
that are good. The experience kas also been that
courses on offer are iimited, for exawmple, there is
insufficient training for CORBA, Training
coapanies are often partisan and force the use of
their product rather than addressing the real needs
of the client.

In general, companies did not make much use of
the services of OO consuiting companies - except
where individual contractors were employed The
high costs involved in employing consulting
companies was also cited as a reason for not
making use of their services, Consulting companies
often focus on certein market sectors and some
companies felt that these consulting companies
would not understand their culture. The comment
"South Afiica is driven too much by suppliers who
think they are consultants" emphasised the need for
product-independent consulting,

6.2 Quality

“Software development processes map the
abstract theories of the Q0 technigue into concrete
and repeatable actions"{7]

Baert8] recommends maving to SEI CMM level 3
to maximise rense. Bernsen(8] reasons that the SEI
level can influence the ease and duration of the.
transition to OO and that the transition can only be
as ordetly as the CMM level. He therefore feels
that companies at level 1 should consider the
transition to 2 higher level concurrent with moving
to 0O0. Komncoff’s comment was that large scale
reuse goes together with the CMM level. In his
artizlo,t32] Vayda stresses the importance of
ensuring a quality process, by saying that QO
requires the development processes required by the
CMM (e.g. version control, metrics, inspections,
etc) to be handled very well.

Pigure 4 illustrates the clear relationship revealed
during the telephonic interviews between quality in
South African companies and the awareness of Q0.
The pie chart on the left indicates that in companies

- where quality is in place, a large percentage of

companies fall in the "Have implemented OO" and
"Have used advanced OO techniques” categories.

In contrast, the chart on the right indicates that in
compenies where no quality is in place, a large
percentage of companies have no OO experience or
have only heard of OO. During the detailed
imterviews, however, many companies felt that
quality had no influence on the move towards OQ.
Two cases were mentioned where companies have

- their own standards and quality procedures already

in place even though they have only recently
started with OO. In conirast, a company was
mentioned where OO has been implemented
successfully even though the company is at CMM
level 0.

oo 00

Companles whera
quallly Is i place

MHeard of OQ
glised OO0 praducts
pHava tmplementad 0D

g Hava usad advanced
00 techniques

Figure 400 and Quality

South African companies seem to have the opinion
that “if things work leave them because there are
other things to do”, and that quality is a good thing
to have, but, in practice there is no time for it. One
suggestion was that organisations should be
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“getting a handle™ on the 00 technology first and
change as little as possible ai the same time.

More positive opinions, supporting Baer's
argument, were that if more processes were in
place it would be easier to implement QO
(although no CMM level can be a prerequisite for
success), and that implementing goed OO might
even improve the quality process since certain
processes have to be followed. A waming came
from a retail company against merely having
qualify in place for the sake of “ticking boxes”.

methodology used in most companies being UML
(43.8%). The phases for which methodologies were
used were analysis (24%), architecture (23.5%),
high level des n (24%), detailed design (19%),
and testig .5%). Surprisingly, 164% of
companies did not use any methodology.

Relating this to the situation in South Aftica the
telephonic interview indicated a clear relationship
between the presence of a methodology and the
awareness of OO within the company. (Figure 5)
The chart on the left indicates that where
companies do not use a methodology, there is
typically no OO experience present. The chart on

) HEve used
advapced OO0

@Ahvays use a
methodology

mAlmost ahwrays use a
methodology

pAlmost nevér use a
mathadology

1 iNever use a mathodelogy

fechniques

Figure 500 and methodologies

6.3 Using methodologies

When asked about the importence of
methodologies in software development today,
Stroustrupl21] replied: “For larger projects, the
rules and processes we call methods are necessary,
for smaller projects less rigorous approaches are
often prefetable. Methods are too often used in an
attempt to compensate for lack of direction ... and
a lack of concepts in the programming used. A
method is not a subsfitote for thinking and
understanding. Methods should be applied flexibly
enough to accommodate the varying talents, tastes,
and wesknesses of a diverse manager, desigper,
and programmer population.” It is seen that
methodologies should therefore be used cotrectly
to be of value in the development of OO aystems.

According to the Cutter Consortium Report[12],
UML (now officially approved by the OMG) is
already used by 15% of companies. Most
companies indicated & move to UML during 1998.
These results were confirmed during the Jannary
OMO survey [22], with the primary object

the right indicates a clear relstionship between
cotpanies that have already used advanced QOO
techniques and the presence of a methodology.

In the defailed interviews, it became clear that,
where present, UML was the most popular
methodology being used, although most companies
created their own ocustomised version of it
Complaints about UML included that it only
described the notation and not the process. As with
metrics [See section 6.7.2), the recommendation
was that no specific process will provide all the
answers (“not ail of the ticks on the checklists
glways apply™) and therefore the process should be
adapted as required,

In most cases the methodology is used for the

whole development life cycle, but it scems fo be

more successful from software analysis to testing.

Many companies mentioned that the more involved

one becomes in OQ, the more one realises the

importance of using a mefhodology. However, the

research showed that in many companies no

methodology was used, highlighting once again -
gituations where new tools are being adopted rather

than the OO methodology par se.
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6.4 First 0O project

For a company tackling its first OO project the
following recommendations can be found in the
international Yiterature:

» “Mistakes are a normal part of the leaming
process so ensure that the praject can afford to
make mistakes and tske the timre to leam it
right. The pilot project should be done in 2
short inferval so that it provides timely
feedback. Understanding and applying the
technology correctly is more important than
meeting the schedule” [16]

» Koracoffl8] recommends choosing a small non
critical problem fo establish an initial success.

o According to Vaydal32] the project should
have high visibility but also a lenjent schedule.

s The recommendation is not to tie the budget
for introducing object orientation to 2 single
project budget. [231 '

s According to Fayad [7] the first project must
be a new project which does not have added
issues, such as legacy systems.

¢ The first praject must be large and meaningful
enough to influence the attitude towards 0O of
staff involved in other projects, [7]

Comparing this with the results found in the local
research, in afl but one company, the first OO
project was a critical project. This seemed fo stem
from the nature of the business where the project
was often the main project (only project) or where
it takes a critical project to get management
attention and commitment. Suggestions for the first
(ideal) project matched the interrational Jiterature;
a project where developers can first iearn
everything about OO, that doesn’t have impact but
that seeks commitment and is of low risk. This
suggests an “in between™ project. If toe small, it
will not matter whether it worked or not and people
will not know about it. If too big, fatlure could lead
to disaster, The project should be short (six
months to one yesr) because management will
want to see results in the short term.

6.5 A difference in management

Regarding the management of OO projects,
according te Kenny Rubin from ParcPlace in the

USA, the requirement is to appreciate the influence
of object technology on software development
processes, resources, and products. [13] According
to Coplien from AT&T, the differences for QO
projects relate to doing risk management in u field
of emerging tools and methods that lack the track
recards available for other methods.[13] Johnson's
requirement is understanding both project
management and the cost issues, as well as having
0O development experience.” [13] Fayadl7] found
that the manager needs to d-al with new or
different prablems: staffing, traiing, scheduling,
cost estimation, standards, documentation, etc,

| From the local research, although it seemed in

South Africa that management played an important
tole in the transition, there was no consensus as to
whether the management of OO development is
indeed different from the mansgement of other
projects, A eonsulting company found it to ba so
different that they in fact offer a conrse on the
topic. The opinions expressed did not reflect a clear
separation between the experienced and Jess
experienced companies. Arguments given to
support the change in management included the
short turnarouad when using an iterative approach,
{in contrast with structured methods where there
are Jong processes) that influences project
plannitig, as well as the paradigm shift resulting in
a new breed of programmers to manage.

6.6 Databsases

.. sorall compomies are ahead in adepting OO
databases, reflecting the stronger hold that
database managers in large companies kave on
their arganisations, " [12]

In South Africe there was unanimous agreement
with the above statemsent. The reasoning behind
this is that in small companies individvals take
pride in what they do and are less conservative,
whereas in large companies there are more rules
(more bureaucracy) and more people that are
reluctant to change. Also, due to internal politics
and the lack of communication, management in
latge companies are often uninformed and are
influenced by vendors’ propaganda as well as
myths and prejudice about QO databases being
unable to handle large volumes of data. It is also
easier and cheaper to change in smaller companies
due to Jess data, whereas large companies cannot
afford down time and are restricted by Jegacy
systems. The reality iu South African companies is
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often having a small number of clients and being
forced to use what the client demands, which might
not necessarily be an Q0O database.

6.7 Tools: CASE and metrics

6.7.1 CASE Tools

“While vice-grips may be used to drive in a nail, a
crafisman will always use a hammer!” - Baker(2]

The following problems related to the use of CASE
(Computer Aided Software Engineering) have
been documented by various azthors:

s  "CASE tools allow poor designers to produce
bad designs much more quickly. " Grady
Booch.

s  “The comtinval infroduction of new products
makes it easy to develop a loverhate
relationship with tools”, says Shan(31l. The
author found that while it is important to be

quick to adopt new tools that can help speed up |

development and improve quality, others must
be aypided because of additional training
times, unnecessary complexities, and
inappropristeness to the job at hand.

e According to Malan[18] CASE tools at the
high end are not intuitive to use, whereas tools
at the low end provide minimal support.

» Standardisation of tool integration is still not
compiete which means that CASE tools might
not be ready for full time deployment and can
therefore cause more problems in Jarge-scale
projects, [9]

s  Most CASE tools do not cover the fu, k.
cycle.i4]

» There is a lack in on-line support to aid the
user, {4

s CASE tools often have unrealistic process
requiremernits  regarding  the order of
specification of a diagram.f20}

South African campanies also questioned the state
of the CASE tools available at present. Most of
these companies therefore do not use any CASE
tools, If they do, it is mostiy for the documentation

of designs and not for code genemtion. The
following problems were raised: .

s CASE tools are effective for most of the work
but often ignore the last (important) part of the
waork. This makes the process take Jonger when
using CASE.

= Itis very expensive (especially if it only serves
as a drawing tool} aimed at the big users,

¢ There is rip time to get to know the tool and
related to this, the tool could give you the
wrong results if you don't know it thoroughly.

» Experiences are that CASE tools are not
flexible enough.

» In the cases where a good CASE tool seemed
to be at hapd, management could not be
contvinced fo spend the money on something
that they felt “they could not see™.

¢ Another comment was that once the (guality)
process has been mastered the CASE tool will
help, but a5 a result of having the process, not
the CASE tool.

6.7.2 Metrics

Moreau [15] found that very little research has
been done towards analytically measuring and
quantifying the advantages of QO: “Unfortimately
many existing metries that have been wutilised
within conventional programming environments
are ingppropriate for evaluating OQ systems in
certain circumstunces, ™

Puring our detailed interviews, mefrics seemed to
te a less important issue for most of the
sompanies. Very few companies used any form of
mefrics since mebics do not measure up to
expectatigns - the few metrics available for OO
being counterproductive, not easily understandable
and not usable.

‘There is aiso no consistent standard for the usage
of the metrics available even if the tools are good.
Therefore no comparison can be done with other
prajects or companies (This seems to be true for all
methads and is not only OO related). The
recommendation was that companies should ook at
their own situation individually and not take the
tool’s output at face value. As with CASE tools,
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management often does not see the need to pay for
something that is not mngible, At the same time,
metrics are important where sceptical management
is involved. In small compantes, due to priorities,
there is no money available for metrics. This is
made worse by the fact that mefrics are often
complex and require one dedicated person. In an
insurance company, the perception was that since
the company is at CMM level 1, having metries
would be futile since metrics go hand-in-hand with
having gnality in place,

1. Company profile

In an attempt to describe from the research the
typical company that would make a successful
transition to QO, the following issues were
explored.

7.1 Market sector

[ E@No 00

W Heard of 00 Firancial

D Havs used 00
products

DO Have implarmenied
o0
WHave used

atvanced DO
techniques

T Fetail

e

Manufacturing

Figwre 6§ OO and market sector

The telephonic interviews indicated that the refail,
finance and IT (Information Techrology) sectors
ars more advaaced in the implementation of OO,
when compared to, for instance, the manufacturing
and service industries (Figure 6). This was also
confirmed during the detailed interviews. Financial
software is often complex and OO provides a way
to handle this. South Afiican banking technology is
advanced in international terms and therefore it is
likely that the most advenced sc mre
development technologies will also be used. The
dynamic environment found in the retail, finance
and IT sectors implies that new requirements are
emergiag all the time; OO ailows for making these
changes. An interesting observation was that
although the notion of financial, IT and retail
sectors being advanced in OC is true, the

- cotnpetitive nature of these industries necessitates
 all of their technologies to be leading edge.

7.2 Company size

According to the Cutter consortium report[12],
early transitions to QO in large companies have
resnited in several failures. However, most IT
managers feel confident that they can develop OO
applications successfully and large companies are
generally ahead of smaller companies in adopting
00.

Vayda’s experience [321 in large scale projects was
that “applying the OO approach in the industrial
setting turned out to be & battlefield strewn with
landmines in & number of surprising areas™. These
areas included different groups that had helped
develop the groject and therefore had different
understandings of the problem, integration with
other applications, and platform changes being part
of the requirements. Also mentioned was date
relationships that are complex and databases that
are large, high performance requirements, solutions
that have to be scaleable, 4 lat of inertin and
resistance to change, and finally, lots of political
issues.

The telephonic interview didn't reveal any
significant relationship between company size and
the adoption of Q0. However, the final interview
revealed that smailer companies would generally
find it easier moving to OQ, motivated by the need
for a rtadical approach to be successful and
competitive. Large companies typically have many
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software systems developed using other technologies
in use, a5 well as oumerous legacy systems to
maintain. This reguires more co-ordination and

communication, At the same time large compauies

are faced with more peopie resisting the change. The
canclusios is that unfile smali companies, in large
companies a concept such as QO is not always
pervasive and will not be accepted throughaut.

7.3 Project size

Although the telephenic interview did not confirm
this, the popular gpirion amongst South African IT
practitioners is that smoaller projects will do better in
the transition to 00, having fewer people Tavoived
with dxfz‘ermg opinions, better commupication and
Iest requiring change, even though in Iarge
companies 00 comes to its troe valus because i
scales well.

8. Timing the process

"3-5 years is necessary to change the way in which
software is developed as well as acquiring an 00
infrastructure.” - the Cutter Consortiv. a report, P2

During interviews, the following were menticned as
factors influencing the speed of adoption of OO in a
Scuth African company:

e Age of the developers - young people want to
leam, older people are indoctrinated with
structnred principles.

s Fnowledge of the business — as with all
methodologies (not just ©O0) it influences the
time frame for success.

» Quality - the imporiance of the development
process

s Technical skills — surprisingly this ssemed to be
Iast on most people’s list.

The next Jogical question was whether it is easter for
a company introducing OO now compared to those
who attempted to in the past, as mentioned in the

“Object orientation, recently a revolutionary new
approach lo software, is now joining the
mainstream of software lechniques. A shop
currvently embarking upon object orientation 1:

{

thevefore no loniger . .urly adopter and is no
longer forced to na. . a ploneering voyage to
Terra Licognita.” - Page-Tones™!

During local interviews, arpuments against the
above statement were that new tools will not solve
the problem and that companies will still face the
same basic problems. Problems occur especially
where comipanies have invesiments in the clder
technologies. The lonmer a rompany vvaits, the
longer it will be stranded with old techmelogy snd
skills.

Arguments in favour of the statement inclnded the
fact that tools, formal metheds and training have
become available meking it practical to implement
the technology, Since it bas been proven, 00 is now
#n accepted technology even for companies that are

| not leading edge and where the “critical mass factor”

js important’.

Although no agreement ‘could be reached on this
igsue, lfthemnacfadopﬁngOOdoesplayamle it
is relevant fo find out what the attit ‘e
regarding the future of 00, During inte .ws, a
consulting company reasoned that althongh the
standards ave still evolving, the teclmology is
already widely used. The question is whether the
technology has reached maturity or is still evolving.
If change is inevitable, what will these chenges be?

8.1 Ts object technology still emesging?

The chamacteristics of an emerging technology are
that “there is more written about it than known
about it , there are more people selling it them
using it ond the vendors are making more money
Jrom education than from selling the tools”. This

| still seems to apply to 001

New developments i OO include the following:
o Next generation object orieated languages
e Security and safety critical software™” - there is

2 growing interest in tie use of formal methods

% The company will not use 2 techrology if the et
the market does not
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s Server objects{30] which will make it possible
1o =eparate client design and server design, The
important object languages (Smalitalk, C4-+)
either currently support or have planned
support for host class server envircuments,
Clients are reaching the boundary of what they

"can provide without changing the server
application, These workstation applications are
becoming ovetly complex and will soon
represent the next iegacy problem.

¢ Reengineering 00 legacy systems - according
to CasaislS], companies that pioneered the
move to OO now face the evolution of
fhiousands of classes which represents a new
kind of legacy systems, Casais cormmnented that
“given the pace at which all economic sectors
are taking wp OQ, an QO reengineering
technology is rapidly becoming an acute
necessity.” His article presents 18 approaches
to reengineering OO systems,

¢ Components. The Cutter consortium report[12]
concluded that most companies have started
developing some form of component libraries,
and 40% of these crmpanies already have
frameworks. Further evidence is a recent name
change: Ohject Magazine became Component

Strategies a5 a result of the evolution from

object technology to the nawest wave in
application development.

In Scuth Africa the expectations for the future are
as follows:

8.1.1 Toaols

According to an insurance house, OO has emerged
in the last year but is not mature yet — the measure
iroo.g the variety of tools still available. It is
however exactly in this area (the tools) where most
companies see new developments in the future,
including fine furing of the standard bodies and a
shift in development tools where you will do less
coding,

8.1.2 Components

A viewpoint matching the trend in ihe literature,
came from a consulting company, arguing that
object technology was a thing of the early 1990s
and that we are already in = component baged

phase.6 This also relates to the opinion of a -
telecommunications company. that the fechnology
of the language is mature but that there is now
growth in CORBA and the sfart of trie
components. Agreement came from a merchant
bank, reasoning that emerging areas are component
based systems, distribufed systems and databases,
{The CDMG ouly published new specifications for
databases recently). Therefore the next step for OO
will be distributed object stahdards, standardised
compaonent software and pluggable items, The San
Francisco project’ of IBM was also mentioned as
the direction where QO is heading.

9. The global situation

In this paper we have described the progress in
South Afritan companies fowards the adoption of
Object Orientation,

The problents experienced were highlighted and
some solutions were proposed. One of the
quastions in the detailed interview aimed to find
put what the perceived difference in progress
towards QO is locally compared to proptess
abroad. The demand for South African developers
overseas suggests that we have very good technical
capabilities, with developers experienced in a wide
range of skills, Though fewer, there are islands of
excellence here thet are comparable to overseas
skills,

There Is, however, also evidence suggesting that
the high levels of skills available in South Africa
are not applicable o OO developiment, perhaps due
to a lack of awareness of OO in this conntry. There
is no OC guru {a Booch or Fowler equivalent) in

% This is also veinforced by the company's Weh page
raotto; “Leaders in component based technology™

? The San Francisco Project is IBM's move towards
providing repssbility: i delivers on the promise of
object-orjented programming by providing a set of
server-based application framewaorks - it consist of about
1000 ohject-oriented system-independent class libraries
that provides developers with the necessary building
blocks for developing server-based applications.”™
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South Africa. There is no support for Smalltalk
bere, NO bas not been implemented as widely hers
because there was never an urgency to do so.

10. Conclusions

In this article the progress South African companies
bave made in their transition to 00 was deseribed.

None of the

Nurmber of Companies versus 00 experience

2%

OC products
16%
Implements
Q0 solutions
25%

Figure 700 experience in South Africa

Ja other countries there are varions institittions
where QO is already a mature technology and large
Q0 systems are in place. According to a large
export company which was inferviewed m our
research, in product utilisation wwe are on par with
companies overseas but in new development we lag
behind.

Finally, a consulting company in the IT sector was

interviewed and provided the following information: |

generally South Afiica is 18 months to 2 years
behind the US in various technologies, In the US, in
1994, 21% of companies had an OO strategy, in
1995 45% and in 1996 94%. The verdic: is that
South Aftica is at the 1995 mark, Figure 7
illnstrates the presence of QO in the 120 companies
vsed for the telephonic interviews: less than half
(489%) of the companies surveyed have developed
00 applications, which therefore matches this
verdict almost exactly.

In conclusion, it is this last comment that suggests
that even though South Africa as a whole has
excellant technical capabilities, we are stilf behind in
sse OO arena. I was also mentioned that this
situation might get worse, with young developers,
who are the most mobile, leaving the country at an
alarming rate.

In many ways the experiences here match the
expectations found in the literature describing
experiences in the LSA, such as rejection of CASE
tools, despondency about metrics and inexperience
with reuss, The reasans why many companies move
to 00 is an area of concem, as well as the lack of
quality processss and change in organisational
strocture. The fack of methodologies in place
emphasised the many cases where new tools on the
market wers adopted and not the OO methodology
per se, Peshaps due to the specific circumstances
here, companies do not have the time or resources
available to choose the ideal first OO project, The
lack of experienced consulting services contributes
to this predicament. Fortunately, it seems as though
the expectations South African companies have for
the fitture of 00, wonparthhthepredlcums
found in the literatare,
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Pitfalls and guidelines in the transition to Object Orientation

A global view

M Junsen van Rensburg

Software Engineering Applications Laboratory, Elecirical Engineering,
University of the Witwatersrand, Johannesburg, South 4frica
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This article provides a description of the research dene for a MSc research report. The study
Iooks at the pitfalls and guidelines in the transition to object oriented software design
methodologies in South African companies and compares the results with those obtained in the
{JSA. The results reveal certain similarities and differences as well as areas of concern, where
neither South African nor USA companies have made progress in the transition,

1. Introduction

This article desctibes the final chapter in a research
report investigating the pitfalls and goidelines in
the iranc"on to Object Orientation (00). A
previous paper deseribed the South Aftican
situation in this regard. This article however aims
to compare the local situation with the global one,
to find out whether South Aftican companies are
indeed facing the same problems and, if similar,
whether the methods of addressing these problems
are akin, The paper is presented from a South
African perspective and the term “local” used in
numerous cases therefore deseribes the South
African situetion.

The last section describes possible areas where
both the local and international companies are
lacking, and that are therefore areas of concern,

2. Data collection

Firstly, a literature survey was done to find out
what is already known about this research area. At
fhe same time a few informal interviews were held
with selected South Affican companies fo
determine what the issues involved are.

Data was collected in South Africa by means of
telephonic interviews with 120 companies from
verious market sectors, as well as more detailed
interviews with a selected number of companies,

Sources of information regarding the global
situation included in depth interviews with
mentbers of companies abroad, as well as a
presentation done by an overseas company in
South Africa. Agaiii this selection aimed to
represent various market sectors, the final selection
incloding  the nformation technology,
manufacturing and fi..ance sectors, Both large and
small companies were interviewed. In contrast with
the situation in Sonth Africa, an abundance of
information and experiences regarding companics
abroad was available, Therefore fewer companies
were interviewed in the USA than in Scuth Africa.

3. Initial benchmarking

3.1 A first glance

The international situation can be quantified as
follows:

Pickering's survey[43) shows that the situation
regarding OO in 1993 could be described as given
in Table 3.1:
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Table 3.1£ffective Penetration af 00

Proiects used | Success (%) | Effactive
991 [ 1993 | 1991 | 1993 | 1991 | 1993
338 . 119 1917 | 663 {35 79

In recent interviews held with Application
Development Managers, the Standish Group™¥
found that OO0 programming was a highly
gignificant fhetor in choosing an  application
development tool for 31% of participants. (Figure
3.1}

This is confirmed by the Cotter Consortium
report™ for which more than 200 enterprises
worldwide were nsed in & survey, Between 75% and
80% of companies is either sxploring or using object
techmology. :

I comparison, results from the telephomic interview
conducted with 120 South Afiican companies,
summarise the local situation as given in Figure 3.2,
Less than half (48%) of the companies surveysd
bave developed OO0 applications.

00 ax & factor In choosing davelcpment
tools

Model‘itely_ very
'mlm kmportant
39%
Somewhat
"“‘::;‘:“t Dont know Must hava
% 16%

Figure 3.1 00 in the USA

3.2 What South Africans thought

During local interviews, the question posed to
companies inquired about the perceived difference in
progress batween local companies and those abroad.
The result was the following:

The demand for Somth Affican developers overseas -
suggests that Sowth African companies have very
good technical capabilities, with developers
experiencad in a wide range of skills. Though fewer,
there are islands of excelleuce here that are
comparable to overseas skills.

The general opinion was that the good capabilitiss
we have here are not applicable to GO development,
perhaps dusto a lack of awareness of OO here. The
oumber of people attending conferences here
compared to other countries confirms this, There is

no support for Smalltalk here.
‘Nurnber of Cormnpanies versts OO experience
Moradthe Hoad of OO
e
.2
i '
tachrkpes Impiemerts CO
i) eotulions
-

Figtire 3.2 00 experience in South Africa

“Qverseas there are various imstitutions where QO
is already a moture technology having large OO

* gystems in place” According to a large export

company, in product utilisation we are on par but in
nery development we are behind.

3.3 Some perceived differences

From the resnits obtained locaily, the following were
thought to be the perceived differences fiom the
global sitnation:

» There is no time in South Afiica to experiment
or investigats new tools which means that the
first project is most often not the ideal non-
critical project, whereas in the USA there might
be neore leniency to allow for experimentation,

s Becauso of skill shortages and a Jack of
training, South African companies will only
support major technologies, since it is too

rdmi1 2021

Verslon 1,00 08 Nevember 1998

Page2



Pitfalis and guidelines in the transitlon to Object Orientation

expensive to diverge. If QO is therefore not
considered to be used by the critical mass, it is
not supported. .

¢ Due to high exchange rates, South Aftfean

companies can often not afford the luxuries of |

purchasing expensive CASE tools. Perhaps this
problem is rot occurring in the USA,

+ Many South Affican companies think they are
implementing 00, but are in fact just using the
tools. Tt is not ciear whether this also occurs in
the USA.

s There has been close to no change in the
organisational structive of South African
companies adopting GO, in spite of various
papers suggesting such 2 chapge. Many of
these papers were written by USA individuals
which suggests that perhaps this problem does
not exist in the USA.

4. A comparison

After data collection was completed, results
obtained locally and abroad were compered:

41 General camments and problems
In the 1997 Cutter Consortium’s report{21], 41% of

companies reported at least one OO fajlure. It is-

therefore worthwhile exploring some of the
problems and successes that were experienced both
Jocally and abroad.

A survey[45] summiarising reasons given by 1991
and 1993 survey respondents for NOT using OO at
the time, found the reasons to be as given in Table
5.1.

Table 5.1 Reasons for not using OO

REABON 1931 | 1993

Not aware of technology 30 {133

Benefits not demonstrated 3.5 19.3

No business need 172 35

Technology too costly 09 |26

Organisation unprepared 1198 (193

Technology too immature 198 |[36.8

Other 7.8 . 153

A survey was done of the members of the
Connecticut Object Oriéented User Group
(CODUG) in June 1995 on the “state of 00" in the
drea (be!ng the greater Connectlcut / New England
area in the USA)6]

The survey explored areas that were the miost
difficult in working with object oriented
techniology and found the following:

28% - finding good QO people
27% - designing for reuse
20% - project management

According to a case study done in the Travelers
Group in the USA[27) the following difficulties
were experienced:

» conceptual difficulties (the paradigm shift)

« technical difficulties (new methods and tools
that are immature and lacking standards)

» organisational difficulties (system designers
finding it more difficult to understand existing
components than to create new ones and also
believirg that “if not invented here™ , systems
are not good enough.)

» Political difficnlties (securing funds is required
since building for reuse can cost more). In the
early 1990s, insurance suffered from over-
capacity and therefore competition was rife.

" 2024
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The guideiiues for solving these problems were

reported to be the following:
»  Following an iterative pracess in development,

» developing in-bous- expertise, creating

centralised support,

o developing a three-tier architecture to allow
developers to specialise in a limited number of
technologies

s political problems were solved through better
communication with business partners

*+ QO development in the pure sense can not be -

implemented practically; Business needs
change too quickly so the time required to fully
develop the 0O model will neve: be available.

s accepting thar technologies are unstable and
changing — this emphasises the need to have
objects that allow you to change between
platforms easily

o the fact that new systems and immature

- technologies  require  adjustment  to
organisational and  technical  problems
simultaneously, needs to be accepted and dealt
with

» adopting a learning attitude that recognises fie
need to learn from mistakes

s designing a reliable cost effective architecture
for supporting the OO environment

s banding over ownership for fechnology

problems

During the local interviews, the problems that
companies were experiencing were the following:

» Lack of proper design, and not using a
methodology; The importance of the
methodology was often not  siressed
spfficiently

» Leck of skills, coupled with having no time for
training

s Not having the luxury of experience pained on
a smaller project

¢ Not having the luxury to investigate different
tools first

* Many companies are still operating at a SEI
CMMI fevel of one, thereby having hero
programmers — if these programmers leave
there is no one to take over

e Lack of full time project management

s In the case of a large merchant bank, using a
relatiopal database — in this case 30% of the
code and 60% of the performance were
comprornised just to handle the conversion
from a relational to an OO database

s Lack of proper documentation

s Being too calendar driven - deadlines have to
be met regardless of the quahty of the system
being developed

« TLack of communication amongst users and
between vsers and developers

s The paradigm shift, requiring a new way of
thinking

s At a larpe defence indusiry company it was
found that despite using OO for handiimg
complexity, the system analysis was still
functional in nature, It was difficult to find a
trangition from analysis to design. There was
no awtomatic process for imtegration of the
whole life cycle

4.2 Time wher adopting OO

A South African consulting company in the IT
sector provided the following information:
generally South Africa is 18 months to 2 years
behind the USA in various techmologies. In the
USA, in 1994, 21% of companies had an 00
strafegy, in 1995 45% and in 1996 94%. The
verdict given was that South Affica is at the 1995
ntark. This is confirmed by the telephonic
interviews result provided earlier, stating that 48%

! The CMM {capability maturity model) was develaped
by the SEI {Software Engineeripg Institute) at Camegie-
Mellon University, and defines five levels of maturity in
the sofiware process of organisations.™
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of South Afiican companies surveyed have |

developed OO applications.

This also agrees with results from the 1995
COOUG survey: The satisfaction index with QO
seetned to be mediocre at best with the majority of
companies giving it a 2 out of 5.Most companies
were just sta ting with OO and found it too early to
see benefits. A few companies were however
fotally committed to OQ finding it essential to the
way they develop applications.

The Impression i therefore that South African

‘companies are at least two years behind their USA
counterparts. Surprisingly, however, the companies
interviewed in the US started their adaption of OO
et the same time as companies in South Africa,
averaging at About 4 years ago.

4.3 .Reasons for choosing GO

There are numerous sources available describing
the advantages related to OQ, including:

s Productivity through reusel21]

+ Higher quality systems{40]

¢ Higher quality development process [40]
¢ Capacity to build larger systems{11]

» Rapid development: Sound object oriented
anafysis helps to deliver the benefits of OT
{Chject Technology) much earlier in the life
eyclel33]

¢ Encapsulationl33]
» Extensibility and flexibility [33]

Although these conventional {correct) reasons for
choosing OO were mentioned douring local
interviews, some Interesting reasons for moving fo
00 were mentioned on pumerous occasions in
South Africa;

+ improving quality

» "All the new technologies are in O0" - there is
a need fo move with the new fechnologies
available

Varfous

¢ Developers’ needs — developers do not want to
work on reainframe systerns. Companies want
to keep the right people and therefore are
forced o move to the new technologies

- The last two reasons mentioned are issues of

concern, a5 Page-Jones classified both as being the
wrong reasans for adopting 00.[43] However, in
Sout!s Aftica, due to skill shortages, it seems that
OO is vsed as the proverbial new technology carrot
that will prevent developers from leaving the
company, by satisfying developers® needs for
having skills in the latest techuology,

‘Without exception, the reasons for choosing YO
mentioned by the USA companies interviewea

| were the so-called correct reasons such as handling

complexity and achieving maintainability, Rense
was explicitly found not to be a reason for
choosing OQ and was also nov a reason for
pwsuing OC in any of the South Affican
companies. '

4.4 FirstProject

opinions regarding the  desired
characteristics of the first OO project in 2 company
are expressed in international literature;

» The pilot project should be dome in a short
interval so it provides timely feedback

| ¥  "Understanding and applying the technology

correctly is more important than meeting the
schedule” — Lato[28]

« Page-Jones [42) recommends accepting that the

first project will not yield great financial
dividends, and might wind up fosting money.
The project team will take time to learn, and
new tools for development and Iibrary
manageinent will requite a monetary
investment, He cantions against building up
unrealistic expectations and against trying to
adopt every last aspect of object orientation all
at once

» According to Vayda[o5] the project should

have high visibility but simultaneously aiso a
Ienient schedule

o The first project should be larpe and
meaningful enongh to influence the other
project members’ attitude towards OO [15]
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Comparing this with the results found during the
South African interviews, the first OO project was
almost always a critical project. This seemed to
stem from the nature of the business where the
project is often the main project {only project) or
where it takes a critical project to pet management
attention and commitment. Suggestions for the first
(ideal) proiect maiched the literature: a project
where developers can first leam everything about
00, that doesn’t have impact but that seeks
commitment and is of low risk. The project should
be short (six months to one year) because
management would want to see results in the short
term.

Also in the USA, relevance and high visibility were
mentioned to be the critical factors. The project
should therefore be sponsored with a lot of political
influence. Surprisingly, as in South Africa, in the
Travelers Group the first project was a large
application of high visibility. This was however
considered positively since development bad to
continue at a time when developers, who had no
prior QO knowledge, were ready to quit.

4.5 Methodology

According to the Cutter Consortium Report{21],
UML {Unified Modelling Language), now
officially approved by the Object Management
Group (OMG), is already used by 15% of
companies, Most companies indicated a move to
UML during 1998. These results wete confirmed
during the Janvary OMO survey 391, with the
primary object methodology wused in most
companies being UML (43.8%). The phases for
which methodologies were used were analysis
(24%%), architecture (23.5%), high level design
(24%), detailed design (19%), and testing (9.5%).
Surprisingly, 16.4% of companies did not use any
methodology.

During local interviews, it became clear that, where
present, UML was the mest popular methodology
being used, although most companies created their
own customised version of it. South African
companies were more critical than USA companies
in their evaluation of UML, complaints being that
it only described the notation and not the process.
The recommendation was that no specific process
would provide all the amswers {“not all of the ticks
on the checklists always apply”) and that the
process should be adapted as required.

Still, in many companies no methodology was
rsed, highlighting once again situations where new
tools on the market were adopied and not the OO
methodology per se. None of the companies
interviewed in the TUSA showed amv- signs of this
problem — they were all weli . .;ve of the
methodology that goes along with the charge,

In the USA, UML is used or altematively, a
“home- * combination of UML and aothers
{Rebecca Wirfs-Brock, Booch / Rumbangh) in
companiés where UML was not available at the
time of choosing the methodology.

The significance of the introduction of UML is
hereby noticed since, in the COOUG survey
(1995), it was found that numerous methodologies
were used, whereas now, globally, there seems to
be a convergence towards UML,

The incrememtal approach in  using the
methodology is afso considered very important in
the USA and is implementing correctly. Roa
Calabrese, technical director in the Travelers
Group and chairman of the COOUG, commented
that in the Travelers Group the usage of multiple
iterations was very critical to their szecess.

4.6 Archifecture and Organisational Strueture

Anderson {11 mentions the importance of
management commitment to an architectural
approach rather than churning out ¢ode, o foster
increased architectural competency,

Both local and USA inferviews revealed an
awareness of the importance of the architecture, As
a general guideline to implementing OO, Dennis
Laibson (ObjectGems in Virginia, USA)
recommended using a wise architect to do a tmie
evaluation of the system, and investing in the
architecture first. Similarly, according to EIKON, a
South African consulting company, the architecture
and a controfled development process should be in

| place beforg any other decisions are made,

Tast as the architecture is important for the new
urganisation of the system, this ¢hange must also
be reflected in the organisation of the people for
the successfinl implementation of OO: :

» At BNR they learnt the following valuable
lessons{33}: hiph cohesion and coupling of
objects can be wvsed fo one’s advantage in
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organising the people as well as the sofiware
but care must be taken to ensure than the
organisation mimics the architeciure rather
than vice versa.

» Johnson [23] reasons that good OO syster  xe
structured  differently than  convemicnal
systems and therefore a different organisational
structure is needed. He recommends teams
owping groups of related classes and
individuals within teams owniag classes.

«~ Korsonf24] claims to have seen “projects fail
to achieve the promise of QOT because the
organisation did not understand the changes in

corporate infrastructure that wers necessary o’

support the object paradigm®™,

In half of the cases studied locally, the
organisational structure bas not changed at alk
Most thought that such a change was necessary and
would happen in the future, The perception was
that there are different roles involved in QO as
compared o procedural development, such as a
system architect who can act as mentor, a project
manager, developers and a quality assurance team.
In the cases where the structure hes changed, it
seemed to be related to a peneral company
restructure and not related to OO specifically. It is
therefore clear that the organisational change
related to QO is an area South Aftican compameq
need to address urgently.

In the USA, there seems to be a greater awareness
of thiz change in organisational structure.

Calabrese sees a definite need for such a change -
in the Travelers Group it took place as foilows:

In 1992, the feam consisted of 1 large development
team (24 developers, including 10 consultants)
project managers, 1 senior OO consultant, 1 client
server engineer. Compared to this, in 1997 the
structure consisted of multiple small dcvelopment
teams {3-5 per team) and project management
being done by the team,

For the development of frameworks they had two
kinds of developers:

+ A  business developer, responsible for
developing use cases, determining component
services and deveioping business objects and
fromt ends,

* A technical developer, concenfrating on
technical aspects, designing and developing
base classes and tnentoring business
developers.

They =also had a common business object
developmeni team cancentrating on reuse

| 47 Quality

“Software  development processes map the
abstract theories of the OQ technique info concrete
and repeatable actions {15

According fo a survey amongst panecllists at an
OOPSLA conference,l30] when asked whether
there a relationship between the migration to OT

| and “process improvement” and the capability

maturity model, it seems ihat the majority of
panellists felt that the “process is stili more
fundamental than which methodology you choose.”
1t is felt that one shonld rather then use structured
methods with a well-defined process than use OO
programming languages such as C+H-and Smalltalk
and "hack".

Although the NASA Software Engineering
fransition to OT took 7 years, this is fypical in any
ad hoc environment.

The necessity of having an appropriate CMM level
for success in 00 is discussed in the following

Ppapers:

» According to Baer[13] it is not necessary to
achieve some CMM level to move to OO,
howeve: ™= recommends moving to level 3 to
maxintise reuse.

¢ Bernsen reasons that the CMM level can
influence the ease and duration of the transition
to 00, However, the transition can only be as
orderi; s the CMM level. On the other hand
high CviM levels could caase difficulty as the
company has set practised processes which
may lead to inertia to change, He therefore
feels that companies at level 1 should consider
the transition to & higher level concurrent with
moving to 00, :

s Kotncoff’'s comment was that large scale reuse
goes together with the CMM level.
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o  Vaydal35] confirmed again the fmportance of |

enswing a quality process, saying that OT
requireg the development processes required by
the SBEl (e version control, metrics,
inspecticas, ete.} to be handled very well,
regarding consistent analysis, design and
documentation, change management, 3nd
traceability throngh the system develop::.ut
lifé cycle.

~  Baer[13) said that although lots of compagies
have small pockets of OT, when it comes to
uging it on a larpe-scale, using objects requires
understanding how they impact on every facet

of the system development life cycle which

again enforees the drive towards quality. -

e Although there is  an  overwhelming
proliferation of cbject-oriented development
methods, for most comipanies, ever a middle-
of-ne-rond method represents a  quality
improvement over their erstwhils software
practices. This unexpected advantage, namely
improving the guality of die development

process, also feads fo an improvement in the |

productivity of development.[40]

Local telephonic iterviews illustrated -~ ¢lear
relationship between quality in the compan, and
the implementation of OO - where a quality
improvement process was present, the progress
towards OO was fer advanced. However, daring
the final interviews, many companies felt that
quality had no influence on the move towards Q0.
Twao cases were mentioned where companies have
their own standards and quality procedur3s already
in place even though they have only stated with
Q0. In confrast, a company was mentiones! where
OC has been implemented successfully even
though the company is at CMM level 0.

Sonth A#rican opinions included a perception that
ISO 9000 certifies the process, not the sofiware -
the policy being thar *“if things work leave it
because there are other things fo do”, and that
quality is & guod thing to have, but in practice there
is nio time. One suggestion was getting a handle on
the technology first and changisg as little as
possible at the same time,

More positive opinions, supporting Baer's
argument, were that if more processes were in
place it would be easier to implement OO
{although no CMM level can be a prerequisite for

success), and that implementing good OO might
even improve the gquality process since certain
processes have to be followed,

- A warning came from a retail company against

merely having quality in place for the sake of
“ticking boxes”,

While the importance of such & quality process is
still questioned in some companies in South Africa,
the situation is much worse in the USA:

ISOZ000 did not seem to play any role in the
companies interviewed, Respondents were greatly
opposed to the snggestion that the ¢ansition should
first be to a CMM level e.g level 3 before
implementing Q0.

- 4.8 CASE

The usage of CASE tools in GO projects should not
be studied in isolation, Unfortunately, CASE tools
in general have been associated with the so-called
Fad of the Year phenomenon by numerous asthors;
Page-Jonest40] reports that "this occurrence (the
fad) has sesn many shapes; In 1684 The Fad was
“relativoal stuff™; in 1986, artificial intelligence; in

| 1988, CASE tools ..."

Fickering’s surveyl45]  describes the poor
penetration of CASE into the market in 1993.
(Teble 4.1.)

Tuming back to OO0, the need for CASE tools
seems {0 be even more  critical
Narayanaswamy{36] forecast that OO mer'y, Is will
see incieased usage in the fuitre, but that without
computerised support in the form of case toals, it
will be impossible to contempiute OC technology
in large projects.

In 1995, reports came from Hewlett-Packard[31]
that the OO CASE tool situation was not
satisfactory. Most users regarded CASE tools to be
very important. According to Berg's 1995 report of
the 0S/400 OO project,i4] CASE tools were
mostly used to eapture designs and the white board
for producing the design.

The principal goal of the Aaron project{37] at the
University of Technolopy in Sydney was therefore
to- ascertain how CASE tools could effectively
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support the managed development of quality OO
software. The change in reguirements for 0O
.CASE tools includes the need for the ability to
buiki share and reuse components across
projects,[48] as well as keeping consistency across
views in large OO models.[>6)

Most South African companies questioned the state
of the CASE tools available at present, Most of
these companies therefore do not use any CASE
tools and if they use any it is mostly for the
documentation and capturing of designs done on
e.g. a white board, The following complaints were
given:

» CASE tools often help with the first round and
then when the design changes the whole
process lias to be redone.

» CASE tools work fine for 80% of what you
want to do and for the last part you are left on
your awn — this is also probably the most
important part.

s Tt is very expensive, aimed at the big users and
companies cannot justify it although it is a nice
concept. Another company also complained
that for a drawing tool it was very expensive
and that they wouldn’t mind paying if it
supported the real engineering process,

» The design process takes longer when using
CASE. There i5 2lso no time to get to know the
tool. Tool can give you the wrong results if you
do nut know it thoroughiy,

» CASE tools are not flexible enouph.

» In the cases where a good CASE tool seemed
to be at hand, management could not be
convinted o spend the money on something
that they felt “they cannot see™,

+ CASE tools help when you have already
mastered the process but that is as a result of
having the process, not the CASE tool,

Table 4.1 Pickering's survey - CASE tosis

Projects used | Success (%) | Effective

on {%) penetration
(%)

1991 {1993 | 1991 | 1993 | 1991 | 1993

288 | 263 |597 | 708 {172 | 186

While these companies still questioned the CASE
tools available, USA companies' views were much
more vehement:

No CASE tools are used.

The California based company Object-Z, specialise
in 00 COBOL, for which there are no tools
available, Will Price (Object-Z) used Page-Jones's
sentiment to describe the situstion: "10 years ago
that (CASE) was going to soive all the problems.”
According to Laibson, the development tools have
become so powerful that there is no need for CASE
tools anymore. Calabrese reported that no CASE is
used since the tools are limiting - there is no
flexibility from a specific vendor.

Lastly, the weakness in this market is evident from
the COOUG survey: 76% of companies
interviewed were not using CASE tools. Where
CASE was used, there was a variety of more than
10 tools being used ~ not one fool stood out,

‘Whether CASE tools will play a rele in the future
of OO remains to be seen. One South African
suggested: “rather leave auf the CASE tools and

get key people™,

4.9 Metrics

According to Watts Humphrey[42], an
organisation’s sophistication goes through five
levels, or ages, of software-engineering maturity in
applying O0. The Age of Metrics is the fourth
stage and introduces quantitative measarements of
processes. Such mietrics is important when
approaching management on OO: pure technical
aspects will not succeed, one has to demonstrate
improved productivity, [24]

Unfortunately, not much information is available
on metrics for 00J24] Moetrics are also

ndm1.2021

Varsion 1.00 05 November 1998

Paga 9



Pitfalls and guldelines in the transition to Object Orientafion

fundamentally different for Q0. Traditionzl
softwere metrics do not provide for measuring OO

- oo such as classes, inheritance, encapsulation
ete.[®

Locally, mefrics. seemed to be & less fmportant
issue on the minds of most of the companies
interviewed. Very few companies used any form of
inetrics.

The feeling was that the metrics available do not
measure up to the expectations, Complaints were:

* There aré vary few metrics available for JO.
¢  Whatis available for 00 is counternroductive-
s It is not egsily understandable and usable,

e Attention paid to metrics should be related
more to the business needs rather than
specifically to OO: speed, fexibility and
whether it is what the client wants ig still more
important,

a  There is no consistent standard for the vsage of
the metrics available even if the tonls are good.
Therefore no comparison c¢an be done with
other projects or companies.

us the cage is with CASE tools, management
often does not see the need to pay lor
something that iz not tangible. This was
mentioned in a large retail company, which
suggests that the situation in smaller companies
is even worse.

» In the case of an insurance company, it was felt
that the comnpany is at CMM level 1, using
hero programumers, and that metrics go
alongside with having quality.

Guidelines for using metrics were the following:

+ mefrics are imporfant, especially where
scep.tical management is involved.

s one person should be dedicated fo metrics since
it iy complex.

» There are good tools available but you should
look at your own situation individually and not
take the tool’s nvmbers at face value e.g. if the

_tool says a scors of 10 is bad you might get 15
and it might be good for your situation.

In the cases studied, metrics seemed fo be even
more non-existent iin the USA, Aranga (Object-Z)
explains this by saying that people are weary of
metrics because of the great potential for misuse,
Generally he found metrics to be satisfactory but
that management have to be trained to use them,

4,10 Reuse

“Sharing s one of the gnrfmmy benefits in object
programming.” - Shan[23],

*Most companies have started developing some
Jorm of component libravies, and 40% of these
compemies already have frameworks” - the Cutter
Consortium’s report(21]

There is currently little empirical information on
what to expect from reuse in terms of productivity
and quality gains. [2]

Having a domain analyst that can co-ordinate with
domain experts on .ifferent projects, develop
specifcations and designs for reuse and preate or
maintain a class library is recommended.[16]
Reuse is often not -v2ll understood and easily
oversold, Most classes are not reusable outside the
system they werc developed for. Also, most
companjee  lack the  organisation and
communications to support reuse - Reed Philipf24],
Knowledge Systems Corporation.

Desigling for reuse is difficult for the following
reasons:{20]

s Over-generalisation leads to unbearably high
infrastructure costs

s The inclusion of application cpecific ideas in a
library intended for general use, leading to
restriciions and delay in subsequent projects

Korsonl?4] emphasises the importance of having
proper tocls to retrieve and store components, as
well as providing rewards for developess
submiiting reusable classes to the class library and
for developers reusing classes.

The Ovum reportl4!] highlights the role of
management arguing that achieving reuse lies mare
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in the hands of management and organisation, than
in a particular technology.

Page-Jonest41] provides advice, saying that formal
policies for entering, storing, retrieving and
removing library holdings have to be established,
He recommends appointing a librarian to oversee
the activities of entering, storing, retrieving and
removing code. This librarian could be a single
person or a small texm,

Locally, being a difficult process, reuse was not a
primary objective for many companies in South
Africa. Reuse is often tied to the kind of business,
end deveiopment done is therefore often too
specific rather than too genericl3]

In the case of the military coinpany where the
software is embedded and the hardware changing,
it is impractical to try to reuse. A consuling
company proposed promoting maintainability and
risk management rather than retse. Other
suggestions ‘were ~using refactoring?  after
development, writing a framework and making that
specific and concentrating on having the same
develcpment process throughout, According to a
largs insuramce company, reuse comes from
repetition, going through multiple abstractions, and
not appesring up front in the design. Trying to
design for rense is considered as premature design.

The message is therefore to concentrate on use
rather than reuse. Most of these companies are
investigating appointing a person as a “reuse
miner" to manage the libraties, plan the repository,
eto. This person will play an important role since
accessibility is a problem if there is no way to
browse the objects already developed. The need
for a change in the reward structure is also evident:
people like to build systems themselves - therefore

2 Dften when changing code, additions become very
complex but there is no time for redesign, Refactoring
describes the fechniques that reduce the pain of
redssigning, The functionality of the sofiware is not
changed, rather the internal structure. It normally
involves small steps at a time, such as moving a field to
another class. Also, while refactoring no new
funictionality {s added. The technique is still new and is
mainly used in the Smalltalk community but promises to
improve software development in all environments, %

the reward structure should change to promote
reuse, ay eariier mentioned by Karson,

In the USA, as in South Africa, reuse was not the
primary goal in the adoption of OO, The COOUG
survey showed that 75% of companies did not have
a centrz] area responsible for managing revsable
class libraries, and that 95% did not have a reuse
incentive program.

According to Arranga, although huge management
is required to achieve reuse, components are gofng
to be the unit of revse in the future, Prics, author of
Q0 COBOL, mentioned during his interview that
the value of reuse is overstated. "Reuse is hard to
do, you need a lot of insight into the system being
developed and the actual business system is
complicated."

In the Travelerr Group, Calabrese found that in
their case the most benefit from OO came in
development time of new systems through the
reuse they achieved, The new system made it clear
to people what was expected to do and created a
powerful organisation. It also pgave them
technelogy none of the competitors had. The new
system Jead to reduced costs and higher reliability,
However, achieving this reuse milestone was not
without probems:

e Some business units did not want to fund
something of unknown value.

» Managers did not want reuse considerations to
delay delivery,

* “it's vary much like an uphill battle, It is
fonded but jts continually being challenged and
checked”

s When milestones were not metf, reuse
requirements had to be relaxed to keep up.

Their reuse directive was to establish one
divisional architecture, to not over engineer any
component and to creats cormmon functions and
pluggable components. Development cost went
from $7million (1993} to $0.5 miltion (1996).

4,10.1 From class libraries to frameworks

In general, it seemed as though USA companies
might be ahead in the reuse arena, with frameworks
being developed successfully.
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In Hewlett-Packard™ in 1990, reuse meant class
librardies only, where.s in 1995 several divisions
were using 00 to successfully develop domain
specific frameworks for product families,

Also within the Travelers Group™’, frameworks
were developed during 1994 to 1996, which was
advanced for the time, Their emphasis changed from
"learn OT and provide new fimctionality guickly"
(1992), to "eusing wherever possible by promoting
a flexible architecture and adding frameworks fo
support all applications" in 1997.

A three-tier modst was developed which was later
rensed on new projects, The new model had biiginess
objects at the top, with paratlel objects in the second
Tayer. These frameworks acted as object request
broker for quening of requests, The bottoia tier was
platform cbjects  that interfaced to specifie
platforms, Renss also happened in terms of leamnt
skills and centrally provided support infrastmcture.

4.11 Resistance

Often organisations ‘‘undertake GO technology
..without much management support. Becanse
there isn't an atmosphere fostered to make it happen
‘pxe]ople get resistive attitudes. That causes failure.”

Vayda's experience®™ was that there is a lot of
inertia and resistance to thange to OO in large
prajects.

In South Afiica, in the companies where CO was
implemented with a clear understanding of the
paradigm shift and the new desipn methodalogies,
(ie. full OO) the protess was met with a lot of
resistance. The resistance seemed to stem from the
following:

o Tt seemed to be the older developers who did not
approve the move to 00

» Often being uninformed, developers, users and
managers thought of OO as vapourware (3 ot
of hype but no results),

= At the time of the transition, developers did not
understand the technology and thought it was
too complex. Devslopers typically did not see
the need to change i

» According to a large commercial bank, some
people do not want to change; they feel safe with
what they know and what they know is enough
to ensure work for lots of years to come. There
should be a willingness to get it wrong and try
again,

Where there was no resistance, it seemed to be a
result of either knowing the technology, (which
implies appointing people who are open to change)
or due to an ignorance where people were not really
aware of what the new process entails. This also
relates to the earlier observation that peopls are only
using the tools, and not the methodology. This
reality remforces Orr's ™ cheervation in 1995, that
it is not clear how many people who think they are
doing QO programming, actually do OOP, and that
it seems to be a small percentape.

In the USA, perhaps due to more exposure to
confarences, there was less resistance, I fact,
Arranga would rather call it "puzzlement with the
unknowm®,

However, Price found that in the case of COBOL,
specifically, pecple are slow to change and do not
appreciate the tschnical aspects of this new
adoption, According to him, not many COBOL
programmers know other languages or programming
theory as such., In short, the backgrounds are
different for COBOL v, C programmers, which will
influencs their being resistant or not.

Laibson explained the lack of resistance by saying
that the concept (O0) is often lovsely interpreted,
which again leads us back to the case where many
companies think they are implementing OO but are
actually just using the tools, as seen in South Africa.

4,12 Company Profile

While trying to establish guidelines for the
successful OO project, it is worthwhile to also
define the profile of a company that will be able to
make a succass of the OO adoption.

4.12.1 Markel sector

Local research (both telephonic and detail
interviews) indicated that the retail, IT and
financial sectors are ahead in the adoption of 00,
Reasons given included that financial systems are
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complex and that OO provides a way to handls
this, that the high standard of banking systems in
South Africa require new systems continually, and
that these sectors are advanced in adopting all new
technologieg, not enly OO,

This result was also echoed during the USA
interviews, The following serves as evidence:

o According to Edmund Arranga, there ar¢ more
pressing needs in the financial sector, whereas
the menufacturing sector laps, being wmore
conservative, :

¢ Deniis Laibson sustained this by indicating
that the majority of his company's cHents are
from tho financial sector, Since his company
consults in OO0, it is therefore logical to derive
that the financial sector is indeed ahead in
trying o implement OO in projects.

s “claims processing is a paper inteasive process
making IT & critical tool in the industry, IT
offered firms the chance to deliver new
seyvices faster than the competitors."[27] - a
comment regarding the OO inltiative within the
Travelers Group that operates in the insurance
industry,

s Lastly, these arguments can also be guantified
by including the COOUG survey:[61 50% of
respondents came from the Insurance /
financial sector, 14% from manufacturing, 12%
from consulting (IT).

4122 Company size

According to the Cutter consortium reporti2l],
early transitions to OO in largs companics have
resulted in several failures. Howevet, most 1T
managers feel confident that they can develop 00
applications suceessfully and large companies are
genetally ahead of smaller companies in adopting
Q0.

Vayda's experience [55] in large scale projects was
that “applying. the OO approach in the industrial
seiting twned out to be a baitlefield strewn with
landmines in a2 number of suiprising areas”. These
landmines included different groups that had
belped develop the project and therefore had
differsnt  understipdings of the problem,
integration with other applications, and platform
changes being part of the requirements, Also

mentioned was data relationships that are complex
and databages that are large, high performance
requirements, solufions that have to be scaleable, a
lot of inertia and resistance to change, and finally,
lots of political issues,

The telephonic interview dida’t reveal any
relationship between company size and OO in
South Africa. However, further interviews revealed
that smaller companies would penerally find it -
easier moving to OO, motivated by the need for a
radical approach to be successfol and competitive.
Large companies typically have many products in
other technologies in the market, as well as
numerous legacy systems to maintain, This
requires more co-ordination and commtunication.
At the same time large companies are faced with
mare people resisting the change. The conclusion is
that unlike small companies, in large companics &
concept such as OO is not always pervasive and
will not be accepted throughout.

Regarding the USA, Amanga used the notion of the
one bad apple fo explain why small companies are
better for the adoption of Q0. He justified this with
the following reference from the legendary book
The Mythical Man Month(3];

"Cost dpes hideed vary as the product of the
nuwmber of men and the number aof months.
Progress does not. ..Men and months are
interchangeable commodities only when a task can
be peptitioned among many workers with no
cor-raunication among them - this s true of
reaping wheat or picking cotton, it is not even
approximately frue of systems programming”

The issue is intercommunication - if each part of
the task must be separately co-ordinated with cach
other part, the effort increases as n(n-1)2.
Therefore adding more men lengthens instead of
shortens the schedule.

He promoted this further r3seting that in small
companies people often wea: aiderent hats and not
only do certain tasks, which can make the
fransition to a new technology such as OO much
easier, Calabrese agreed that smaller companies
would do begter — in the Travelers Group project
there were 3¢ developers.

The only vote against a smaller company siz c¢ame
from Dennis Laibson, arguing that OO requires &
corporate decision dnd a Jarge investment.

“ndm12021

Version 4,00 0% November 1998

Page 13



Pitfalls and guidelines in the transition to Object Oriantation

4.12.3 Project size ond lifetime

The dilemma regarding project size was
highlighted by Fred Brooks: "Ihis then is the
problem with the small sharp team concepl: it is
100 slow jor really big systems™ (if men and months
traded evenly). ..For efficiency and conceptual
integrity one prefers a few good minds doing
design and construction. Yet for large systems one
wanis a way fo bring considerable manpower lo
bear so that the product com make a timely
appearance.” - [5]

Although the telephonic interview results did not
reveal this, the popular epinion in South Africa was
that smaller projects will do better in the transition
to Q0. Reasons given were having fewer people
fnvolved with  differing  opinioms, better
communication and less to change, even thongh in
large companies OO comes to its frus valus
because it scales well. -

This was confirmed in the USA:

"Small empowered teams s key” - a comment made
by a respondent in the 1995 COQUG survey.

The COOUG survey found that the average size of
an OO0 design team was less than 5 people in most
cases. (38% of respondents) and 5 to 10 peoplein a
further 37% of respondents. Calabrese reasoned
that too big a group is bad, since daily reviews are
impostant,

At Chrysler (1JK), progress in development
improved after the tearu was downsized from 35 to
16 developers.

Regarding project lifetime no significant
conclusions could bu drawn from the telephonic
interviews. Also during the further interviews no
consensus was reached. Arguments for longer
projects doing better included that nothing
sufficient can be ready ir a year.

As mentioned before, many South African
companies think they are implementing 0O but are
actually busy with rapid prototyping using Delphi
etc. It is only when the projects get bigger that
‘companies realise a solution cannot be hacked
together. More time is required, together with a
need to design ahead, which is why longer projects
are doing better, Smaller projects do nof need to be
as formalised (it only needs to work). Long

projects deasl with more complexity, which is the
real test.

The USA . opinions were however unanimous;
projects should be short, Calabrese mentioned that
quite often with development, at first yon cannot
see much progress until it is all completed, which
is why he suggests that a project should rather be
short in life span,

Arranga and Price from Object-Z also suggested a
small contained application that finishes quickly,
again due to the disadvantages of having huge
cycles.

4.13 Legacy systems

“While the advantages of using ob_;ec{-anenred
design paradigm when embarking on the design of
a new systenm have been established, the
ramifications of using these teclmigues in the
redesign of an existing system are less well-
known 140

The significance of working with legacy systems

| can be found in Baer's comment: [12

"The ability to identify successful strategies for
working with these systems will deterntine the pace
at which large organisations eem move to object
technology."

The local interviews revealed that most companies
bad systems they have classified as legacy systems.
Interestingly, in quite a few cases these systems
were relatively new (3 years), and some were even
00 systems.* Methods of dealing with these

legacy systems included:

s mapping the problem with a CASE tool,
» using messaging and CORBA for wrapping

s using queves to integrate where there is data
entry in multiple places,

3 Casais also referred to this problem in his articte!™
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o file integration and data conversion (where
data is the only contact between the old and

new systems}.

" According to one USA company, legacy systems
normally equate to being critical, The suggestions
are therefore “leave as is™ and only examining new
functionality, Object-Z is cumently working on
strategjes for using distributed object calls to the
legacy systems, Wrappers were also mentioned a5 a3
possible solution.

4,14 The Role of Management
According to the Cutter Consortium’s reportf21]

41% of companies reported at least 1 failurs in 0O,
one of the Teasons given being poor manageinent,

To find out whether there is any difference in the
management of OO projects from other projects,
" one can refer to the comments made by the
following authors:[23],

According to Kenny Rubin from ParcPlace,

“Although basic managerial goals remain

unchanged when we uvse object technology, the
specific ways in which we achieve the poals are
changed, Object technolopy affects the softvware
developnient processes, resources, and produets.
As such, a project lead by an experienced project
manager, who does not have an understanding of
object technology, is likely to fail due to ignorance
surrounding required technical and organizationsl

change. "

According to Fayad[15] the manager needs to deal
with new or different problems: staffing, training,
scheduling, cost estimation,  standards,
documentation, etc.

During the local interviews, although it seemed
that management played an important role in the
transition, there was no consensus as to whether the
management of OO products is indeed different
from the management of other projects, A
consuiting company found it to be so different that
they in fact offer a courss on the topic. The
apinions expressed did not refleet & clear
separation between the experienced and Jess
experienced companies. Arguments given to
support the change in manapement included the
short turnaround when using an iterative approach,
{in contrast with structured methods where there

are long processes) that influences project
planning, as well as the paradigm shift resulting in
a new breed of programmers to manage,

- In the USA, as in South Africa, there was no

consensus on whether management is different for
0O projects. According to Afranga, it requires a
different mindset to manage OO projects due to
different constraints. Managers need to know the
technology and terminology. Management iz a
weak area and managers should therefore be
mentored in this role just as developers need

- mentoring.

According to Price, management changes since =
greater part of the time is now spent on analysis
and design - this was also mentioned by Johnson
from Rothwell International(23], saying that "QO
technology changes the cost equations since coding
becomes cheaper and more time is spent on desiga
issues." .

However, disagreement came from 2 sources:

Both Laibson (ObjectGems) and Calabrese (The
Travelers Group)} reasoned that management would
be the same as before. Calabrese mentioned that if
components are used, the system is divided into
smaller tasks that are handled separately. They
used traditional project management techniques
with a new components-based architecture.

While it is therefore not clear whether the role of
management has to change, the fact that
management is important can again be emphasised
looking at some of the comments made during the
COQUG survey:

"Our management is ignorent of the bengfits of
oor"

"00 is a long-term initiative that is tough to sell
when you have immedlate business requirentenis lo
satisp.”

4.15 Training

4.15.1 Why tralning Is Important

Another reason reported by the Cutter
Comsortium’s reportl21] for failure in OO, is the
lack of experienced developers.
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» file integration and data conversion (where
data is the only contact between the ald and
new systems).

According to one USA company, legacy systems
normally equate to being critical. The suggestions
are therefore “leave as is™ and only examining new
functionality, Object-Z is current'y working on
strategies for using distributed object calls to the
-legacy systems. Wrappers were also mentioned as 2
possible solution.

4.14 The Role of Management

According to the Cutter Consortium’s reportl21”
4i% of companies reported at least 1 failure in 0O,
one of the reasons given being poor inansgement.

To find out whether there is any difference in the
management of OO projects from other projects,
one can refer to the comments made by the
following authors:[23],

According to Kenny Rubin from ParcPlace,

"Although basic managerial goals remain
unchanged when we use object fechnology, the
specific ways in which we achieve the goals are
changed. Object technology affects the software
development processes, resovrces, and products.
As such, a project lead by an experienced project
ruanager, who does not have an understanding of
ohject technology, is likely to fail due to ipnorance
surrounding required technical and organizational
change. "

According to Fayad[1d] the manager needs to deal
with new or different problems: staffing, training,
scheduling, cost  estimation,  standards,
documentation, efc.

During the local interviews, although it scemed
that management played an imporiant role in the
transition, there was 1o consensus as to whether the
management of OO products is indeed different
from the management of other projects. A
-gonsulting company found it to be so different that
they in fact offer a course on the topic. The
opinions expressed did not reflect a clear
separation between ihe experienced and less
experienced companies. Arguments given to
support the change in management included the
short turnaround when using an iterative approach,
(in contrast with structured methods where there

are long processes) that influences project
planning, as well as the paradigm shift resulting in
a new breed of programmers to manage.

In the USA, as in South Africa, there was no
consensus on whether management is different for
00 projects. According o Arranga, it Tequires a
different mindset to manage QO projects due to
different constraints, Managers need to know the
technology and terminology. Management is a
weak area and managers should therefore be
mentared in this role just as developers need
mentoring.

#+ ording to Price, manapement changes since a
greater part of the time is now spent on analysis
and design - this was also mentioned by Johnson
from Rothwell Internationail23], saying that "0O
fechnology changes the cost equations since coding
becomes cheaper and more time is spent on design
fssumes,"

However, disagreement came fiom 2 sources:

Both Lajbson (ObjectGems) and Calabrese {The
Travelers Group) reasoned that management would
be the same as before, Calabrese mentioned that if
components are used, the system is divided into
smaller tasks that are handled separately. They
used fraditional project management techniques
with a new components-based architecture.

While it is therefore not clear whether the role of
management has to change, the fact that
management is important can again be emphasised
Iooking at some of the comments made during the
COOUG survey:

"Our memagement Iy ignorant of the benefits of
oor.?

"OO is a long-termi initictive that is tough fo sell
when you have immediate business reguirements to

satisfir”

 4.15 Training

4.15.1 Why training is important

Another reason reported by the Cotler
Consortium’s reportl21] for failure in OO, is the
lack of experienced developers.
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“What we learn from QO technology and its
changes we need to apply lo the other areas of
Business because it is clear that the business world
will have fo cope with r‘ncreasfn%uamamr of
change. Training is key” — Hazeltine.

Page-Jones[40) found that successfil object
orit tation requires more training in general
software-engineering principles. He reasons that a
structured systemt contains lines of code and
modules which implies two levels of coastruction
whereas an object-oriented system contains lines of
code, methods and classes resulting in three levels
of construction. Inheritance hierarchies also adds
further complexity.

That training is a critical issve, is confirmed by
Pancake[44]; Most dollars spent in converting to
OT can be coniributed to education and training.
(There is the paradigm shiff, as well as new
programming language, software development
techniques and tools to get fariliar with)

And lastly, one can refer to Lato’s[28] comment:
“Techmologies come and go. Inn time the brand new
tecknology aof today will be a dinosaur. But a
compenty that has learned how to learn will be able
to gdapt to the ever ckangfng reality of doing
business today. ™

4.15.2 JIsiraining happening?

The 1997 Cutter Consortium’s reporil21)
concluded that most organisations invest heavily in
trajning. Companies acquire the OO developers
they need ag follows: 51% train current staff in 00,

41% recruit sfaff with OO skills, 8% use |

consultants.

The January OMO survey[39] found that 42.1% of
respondents had some form of classroom training
in their primary methodology, whereas 57.1% had
not.

According to the COQUG survey, 56% of
responding companies had a commitment to retrain
existing staff. At the Travelers Group, courses were
undertaken in methodology, debugging classes,
language (C++), walk throughs, and mentoring,

Results frem the local telephonic interviews
showed a clear relationship between the success in
Q0 and the training level of developers: where

developers had formal {raining, the adoption ef Q0
was far more swccessfisl,

4.15.3 The problems

Pancake[44] found that there is a lack of good
didactic examples based on real world needs,
instead of the usual vending machine or ATM
examples. -

The problem noted during local interviews was
finding people with practical OO experience,

This was confirmed in the USA: according to the
Travelers Group in Connecticut, finding good OO
people is the real challenge. At ObjectGems in
Virginia only developers with 3-5 years experience
are employed.

4.15.4 Guidelines

4.154.1 The order of training

Pancake[#4] reasons that it is probably better to
defer language training until the OO concepts are
vnderstood, since the learning hurdle is good
design. :

Bulmanf11] recommends the order of training to be
managers, analysts, designers, and then
programmers. However he also mentions that the
probability that many organisations will follow this
path is very low.

During local interviews, the notion of “the 3
AHAs" was used to deseribe the [earning process:
first comes the language, then learning about
objects, and lastly the paradigm shift and
integration. It is this last phase that takes the
longest and is the most important phase.

In the USA, Arranga, who teaches at UCLA,
prescribes first teaching the language but not in too
much detail, Ideally, OO shonid be taught in an
iterative way just as QO it.elf is iterative. Laibson
however recommended first teaching the concepts
and then the Janguage.

4.154.2 Menioring

New developers should Jearn from the experience
of others, without it being handholding or
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outsourcing.[55] Mannsi8] promotes a mentoring
program to provide support, saying that is-house
courses provide the prospect of educatilfg some
employees to become future trainers. Lato{28] also
found that using mentoring is a good way of
transferring knowledge from experienced people,

South African companies alse favoured mentoring,
where new recruits are assigned to older employees
for guidance. This was also the practice in the
USA.

4.15.4.3 Onthe use of consultants

Lato{28} found that investing in consulting enable
companies to benefit from industry experience, It
can, provide an external check on the way work is
done which can reduce the assoeiated risk. Since
many people will accept outside expertise miore
easily than in-house, buying outside experience
often benefits the process.

In general, South African companies did not make
use of the services of OO consulting companies -
except where using individual contractors. The
comparies believe themselves to be more advanced
and experienced than the level of service offered by
the consulting companies. The high costs involved
in employing consulting companies were also cited
as a reason for not making use of such services,

Consuliing companies often focus on cerfain
market sectors and some companies {elt that these
consulting companies would not undestand their
culture, The comment "South Africa is driven too
much by suppliers who think they are consultants™
emphasised the need for product-independent
consulting.

In contrast, in the USA Calabrese mentioned one of
the mistakes made in the Travelers Group being
that "they thought they could do without
consultants but couldn’t.”

41544 Who to train (the paradigne

Shify
"The good procedural designers became the good
object designers, probably because they had
abstract reasoning copability"30]

In South Afiica a small softwars company felt that
people who are good in C would also be good in
C++. In contrast many ¢or.panies mentioned that
developers will have too many leamning curves and
that for OO one shouid rather use nuw people. A

bankingz institution mentioned that it is casy for
developers to use Ci+ or Smalltalk procedurally
and that the only way to solve this is by getting
new developers and using the old ones for

| maintenance.

Also in the USA there was a wide range of
opinions on the issue. In the Travelers group, both
existing and new staff were frained. As a result
some developers were successful and others not - it
seems to depend on the person’s capabilities, Other
sources however stated that you could not teach an
old dog new tricks, new people do better,

Arranga cautioned against the danger of drawing a
profile of the developer, saying that anybody with
an open mind and right attimde can succeed.
Bimilarly, a Scuth African reteil company found
that the issue i= attitude (towards OQ) rather than
aptitude, theretsy supporting Vayda's argument(55]
in choosing the right team,

4.15.4.5 Evolutionary vs. Revolutionaiy
Approach
Dodani’s article{!4] takes a so-called shock
therapy approach as a solution to the problem of
immediately retraining highly qualified people in

- the workpiace in OO,

South African companies were generally in favour
of this revolutionary approach: EIKON mentioned
that the waterfall approach does not work for O
and therefore the new process needs to be adopted
together at once.

During the USA interviews, Arranga promoted the
evolutionary approach but also mentioned the
diffienlty in applying it since people then tend to
hold on to what they know,

One can therefore derive that the revelutjonary
approach is indeed the best way forward thongh
evolntiopary delivery is perhaps the best way of
reducing project risks.
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4.15.5 The state of training

Both iccally and in the USA the opinion expressed
- oumerously was that universitics are still lagging
behind industry in the teaching of OO (including
the opinion from a fecturer at UCLA). This can
however also be justified: The pace of change is
just too fast to update the curricujum.

In most cases OO is merely a subtopic of software
engineering. There is no overall course teaching ail
the elements of OO together.

Outside the academic arens, the situation does not |

logk any better: courses ars limited (the nwaber of
companies offering for example CORBA training
is very small) and training is often coupled with
product distribntion whers companies foree the use
of their product,

4.16 Language

The introduction of Object Orientation inio
programming languages can be summarised as
given in Table 4.2:

TYabie 4.2 00 Langtages
1969 | Development of Smalitalk

1980 | OO concepts are introduced into

languages such as Pascal and Ada.

1985 | Bjarne Stroustrup introduces C++ as a

formal hybrid language.

Steve Jobs develops the WNeXT

operating system under C++,

1987 | Smalltalk is released for DOS, O8/2

‘Windows and Apple Mac

Zortech relsases C+ far DOS, UNIX,
0s/2 |

1992 | Borland is repositioned as a prime QO

technoiogy: (C++, Pascal etc.)

The 1997 Cuiter Consortium’s reporti21} frund
that C++ and Java are the preferred 0O languages
while Microsoft Visual Studio is the most populss
C+ environment,

| C#+ as a logical step foward

The January 1998 survey in Object Magazinel39],
fourid the primary programming language among
respondents to CH (49.3% of respondents), with
Java being second (18.7%), Smalltalk third (16%)
and Visual Basic getting 4% of the market,

The popularity of C++ has been justified hy
Reed[“iﬁ]:“Becausa C++ is considered the
successor fo C, C programmers wanting the
benefiis of the object oriented paradigm look to

bject oriented
programming™. Pancake disagrees[Mi arguing that
problems arise “when people attempt to learn OT
through a hybrid language. The author argues that
CH- is the worst language to start with as it allows
you to slip back into the habits you are vsed to,
whereas languages such as Smalltalk and Self force
vou to think i an object oriented way.

Stmilarly, in South Africa, C++ dominated the

- mathe?, with Visual Basic and Delphi competing

for being the second most used, Java and Smalltalk
shared third place.

| Tava was being chosen for platform independence

and pure OO0, while Smalltalk was a popular choice
when searching fora pure  and  dynamic
fanguage that also offers garbage collection. As
mentioned by Reed, C++ was ofien popular for
historical reasons where a company moved there as
& natural propression from C. It seemed as if the
companies using Java, Smaliltalk and C-++ had
more experience in CO while companies using, for
example, Visual Basic were using it for its
atiractive tools, rather than its QO featy - s Perhaps
this stems from the kind of development where
more knowledge is necessary of the design
principles itself and merely using a tool is not good
enongh.

According to & consulfing company, the langnage
should be the last thing fo be chosen. First the
architecture and a controlled development process
shoyld be in place. '

The role that politics play in the choice of a
language is evident from the comment during an
interview at 2 merchant bank. "if with Smalltalk
there are problems it's the langnage, if it is a C++
project, the problem is management or some other
reason is given".

This sentiment was also shared in the USA
interviews: In a small consulting company, the
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original languape choice was Smalltalk - due to
Java's popularity they have since moved to Java,
being more popular even though they felt that
Smalltaik was technically superior,

The COOUG survey found that 36% of companies
have standardised on CH++ as language. This was
also the case in the Iravelers Group, where Cit
was once again chosen because developers were
already familiar with C,

4.17 Would an orgamisation attempiing 0O
today make faster progress?

Fayad [30] argues that in the past, there were very
few tools and methodologies available. Flowever, a
lot more became available to choose from which
often Jead to confusion about what to use. A repott
on the 1992 situation[11], revealed the numerous
methodclogies evailable at the time. The great
diversity of methodelogies was being advocated as
a healthy sign as the technology was still
developing.

Page-Tones [40] recently said the following: “... A
shop currently embarkiag upon object orientation
is no onger an early adopter and is no longer
forced to navigate a pioncering voyage fo Terra
Incognita.” One can thersfore derive that the
situation is cwrently more favourable for
companijes contemplating the fransition to OO.

One of the reasons is the recent acceptance of the
UML as a stendard by the OMG (Object
Management Group). Seldon[51] described the
situation as follows: “By 1994 there were over 50
{O0) languages, As can be expected users could
not find one language that catered for all their
needs and this lead to the methods war, which saw
various methodologies begia fo incorporate each
other's techniques,”

In South Africa, no agreement could be reached
about whether it would be easier to attempt OO
now. Factors that could help are:

e There are formal methods and training
available.

# 00 is accepted now since the technology has
been proven.

+« maore development tools are now available

* 00 has not mafured yet but has become
" practical fo implement.

o It is best to start using OO now becanse the
hype is over and the facts are on the table —
especially for companies that are not ]eadmg
edge companies.

Arguments against the stetement;

» If there are existing skills from the old systems
(structured methods) it is going to take longer.

= it will not be easier now because tools will mot
solve the problems - companies will make the
same mistakes.

It was however also mentioned that the longer a
company waits the longer it will typically sit with
old technology which was paid for at a time when
the company should bave already movad fo OO.

In the USA, there seemed to be more clarity on the
issue: companies agreed that it would be easier to
attemnpt OO0 now: |

+ the dost has setiled, in standards and notation

o There ars more respurces available now, The
COOTIG survey reports that, in 1995, where
companies have not progressed to OQ yet, the
reason given was & lack of experienced people.

s it is not a "fad" anymore (as referred to earl:er
by Page-Jones)

o due to standardisation, the npumber of
techniques available has decreased.

. Being' a more accepted technology nmow, a
compary is in a less visible position than
earlier, which reduces risk.

s Deb. . sing has taken place, which makes tools
mora fail proof.

4.18 Factors influencing speed o adoption

3.5 years is necessary to change the way in which
saftware is developed as well as acquiring an 00
Eqﬁiasmmre.” - the Cutter Conscrtium report.
21

Looking at the factors that influence the speed of
the adoption, thers are numiwnus references to the

ndm12029

Version 1.00 03 November 1998

Page 19



- technology - &t con'’

Pitfalls and guidelines in the transition to Object Orientation

importance of munagement’s rnle it has to come
from the top:

Q0 tachnology tends to come in through the back
door, from the bottom up. The NASA Software
Engineering Laboratory took 7 years to complete the
transition to 00, Other organizations take less time
because managers were committed to it
Litvintchouk’s reyearch concluded that what really
determines the speed of insertion of OO is the
approach to technology transition and to change
management, more than the technical aspects. 0]

According to Orr,® *the problem is not the
2 any technology.., the
problem is cultvral, organigational, its people
focused”

This was confimied during USA mtemows
According to Arranga from Object-Z, the soft issues
outweigh the technical issues, espacially in the move
from COBOL to 0O0. Faclors mentioned
influencing ihe speed of adoption are:

o Commitment from both the developars and
management.

o Dedication,

s According to Calabrese (the Travelers Group) it
iy the success from other groups, making the
technology niore acceptable,

» Problems are often busimess related rather than
technical, making the problem dollar
. driven {Laibson — ObjectGems)

Locally, the following were mentioned as factors
influencing the speed of adoption of 00 & a
company:

= Age of the developers: young peopla want to

learn, older people are indoctrinated with

structured principles and heve prejudice.

Together with this goss argw "nis for people

fresh from university rather than people with
years of COBOL experience,

" = Knowledge of the process and the business.

s Commitment and willingness (“buy in” from the
people) ~ this was mentioned many times.

o In coptrast to the above argument it was
mentioned that it is often the old people who
have experenced the problems with the old
technologies that are now willmg to leam the
new.,

e TIn some cotnpanies unfortunately the “critical
mass factor™ is important — the company will
not use a technology if the rest f the market
doas not,

» In one case it was felt that it is more a case of

putting the (quality) process in place that made
the difference rather than O related issnes.

+ Technical skills.

4.19 Emerging technology

Both locally and in the USA there was agresment
that Object Technology is still emerging.

Thafollmg teasons were given in the U’SA.
»  Compilers are n. malure yet,

s ‘The techmology will be smarging untit more
pecple have experience in the technology,
(refarring to OO COBOL specifically)

Laocally the reasons given wers;

s The standards are still svolving.

» "the technology is still changing rapidly and is
not tried and trusted yet. There are risks, ", This
comment often came from companies where GO
was indoed still a new topic, which would
explain the sentiment.

e According to a large insurance company the
measure fo use is the varety of tools still
available. '

» According to a mérchant bank, areas where 00
is still emerging includes component-based
systems, distributed systems and databases.
(The UDMG cnly published new specifications
for databases rcently). CORBA is also new.
Therefore the next step for 00 will be
distributed  object standards, standardised
compenent software and pluggable items.
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Graham[19] found that some people think that
object technology is dead and that it will be
replaced by “Component Technology™,

The Cutter consortium reporti2!] concluded that
most companies have started developing some
form of component libraries, and 40% of these
companies already have frameworks, Further
evidence is & recent name change: Object
Magazine became Component Strategies as a result
of the evolution from object technology fo this in
vogue development.

A viewpoint matching the trend in literature, came
from a South African consulting company, arguing
that object technology was a thing of the early
1990s and that we have already transgressed into a
component based phase.4 This also relutes to the
opinion of a telecommunications company that the
technology of the language is mature but that there
is now growth in CORBA and the start of true
components, The next step ior OO will be
distributed  object  standards,  standardised
component sofiware and pluggable items. The San
Francisco project of IBM was also mentioned as
the direction where QQ is heading,

One of the sections of the Cutter Consortium: report
concentrates on how companies are using OO
middleware, The results were as follows: the
Internet (33%), CORBA (29%), DCOM (12%),
Netware (8%), other (6%6) and [astly none (12%).

Many companies are still investigating these
standards. Both CORBA and COM are still rapidly
evolving. Also, since the survey was done, there
has been various new developments, inciuding
COM+, RMI as well ag various produets that will
incorporate CORBA.[22]

4 This is also reinforced by the company's Web page
motto: “Leaders in component based technology™

¥ The San Francisco Project is IBM's move towards
providing reusability: it delivers on the promise of
obfect-oriented programming by providing a set of
server-based application frameworks - it consist of about
1000 object-oriented system-indépendent class librares
that provides developets with the necessary Luilding
biocks for developing server-based applications.!™

The shift to components and standards for
distributed objects that live on the web was also the
apreed developments for the future according to
most USA companies.

Further new developments in 00 include the
following:

= Next generation object oriented languages

s Security and safety critical software[47] - there
is 4 growing interest in the use of formal
methods for safety critical software.

¢ Server objects[52] which will make it possible
to separate client design and server design. The
important object langvages (Smalltalk, CH)
either currently support or have planned
support for hast class server environments.
Clients are reaching the boundary of what they
can providé without changing the server
application, These workstation applications are
becoming overly complex and will soon
represent the next legacy problest.

¢ Reongineering OO legacy systems - according
to Casais(7], companies that pioneered the
move to OO now face the evolution of
" thousands of classes which represents a new
kind of legacy systerns, Casais commented that
“given the pace at which all sconomic sectors
are taking up ©O, an QO reengineering
technology is rapidly becoming an acute
necessity.” His article presents 18 approaches
to reengineering OO systems.

e According to a large military company in
South Africa next developments will be in
databases and integration between information
systems.

o According to a South African insurance house,
OO has emerged in the last year but iz not
mature yet — the measure being the variety of
tools still evailable, It is how.ver exactly in
this area (the tools) where most companies see
new developments in the future, including fine
tuning of the standard bodies and = shift in
development tools where you will do less
coding. .
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5. Issues that need to be addressed

"One can expect the human race lo continue
attemp-ing systems fust within or just beyond our
reqch" - Brooks[?)

Various pitfalls in the transition to Object
Oricntation have been identified and guideiines
provided. These lessons apply to any IT
environment that relies on immature or fast
changing technology. The following areas were
identified where in general, locally or abroad, there
seems to be a lack of research and solutions in the
adoption of OO:

# Management; although the COOUG survey of
1995 reported that project management
processes did not support QO projects at the
time, there is not yet convinch.g proof that the
situation is any heiter today. A comment made
at one of the South African companiss, is that
“crisis management is the order of the day just
to get things done”

+ Legacy systems: As the name implies, legacy
systems will be in existence for years to come.
The means of handling these systems need to
be refined.

« From legacy syster:s to peaple; Although with
time the need fur refraining procedurally
thinking develope:s should diseppear as new,
object-thinking people enter the marketplace, a
gap corrently oxists for successfully training
and retraining existing developers to cvercome
the paradigm shift.

s Metrios and CASE - both have sesn very little
use, while the opporty “ties for improving the
way in which OO systerus are developed, are
unlimited,

Being problematic in the adoption of OO, these
issues will also influence the adoption of future
new technologies.

6, Conclusions

This article served to describe the various toples
involved in the adoption of Objeet Orientation.

Going back to the perceived differences, the
statement regarding "islands of excsllence” is most
appropriate to describe the comparison between

South Aftican and USA companies. Although not
on the same scale, the progress tewards OO in
South Africa is largely similer and in some ways
ahead of the adoption in the USA. :

South African companies have perhaps not paid as
much attention to the change in the organisational
structure that is required, and are sometimes
choosing Object Orientation for the wrong reasons.
Technically, however, most companies have
achieved their goal in adopting OO, without the
presence of a Fowler or a Booch to lend a helping
hand. '
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Piscussion and conclusions

Object Technology has come a long way from being the “superfad” that
Page-Jones described it to be™, Numerous successful experiences have
been reported. Various statistics are available describ® v the momentum
that Object Orientation (O0) has gained around the w03

The principles of OO were around for more than two decades before it
was widely accepted. it is however not only leading edge companies’
temitory anymore. Numerous companies that only support fechnologies
used by the critical mass, now invest in OO. '

The view that this progress was not without difficulty instigated this
tesearch. The aim was to find out what these obstacles are and how
successful companies have dealt with each of thess ob . 13,

By studying the progress in companies that have .... success and
companies that have had failure, an unbiased recommendation could be
formulated for handling these obstacles in future.

Upon completion of the literature study, an abundance of information and
experiences regarding companies abroad was available. Experiences of
successful OO implemeniations more than fen years ago have been
reported.

In contrast, the situation in South Africa was not documented clearly. -
During an Interview, the reason given as explanation for this was that “the
people doing litle talk a lot, people who do the work stay qulet”, In other
words, companies who were making a success of their OO adoption
considered it to be a competitive advantage and were therefore not keen
o write about it.

Through a series of inferviews, including short telephonic interviews and
longer, in-depth face-to-face discussions, the current situation regarding
the implsmentation of OO was exposed. Surprisingly, companies were
very honest about their progress as well as their imistakes and problems.

A clear segregation of lssues was exposed that are involved in the
transition fo OC. Some of these are:

« The reasons why companies swve iz .0 range from the traditional
reasons such as maintalnability (especially in the USA) to more
unconventional reasons such as satisfying developers’ needs. Due to
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skill shortages, South African companies specifically experienced this
phenomenon,

» The promise of reuse: many companies have not yet achieved reuse
but are also not periurbed by this, since in most cases it was nof the
reason for adopting OO originally.

s Factors influencing the speed of the adoption: the importance of the .
“soft” Issues more than the pure technical issues. This became evident
in the type of problems experienced as well as the forces behind
decisions such as language choice ete.

s The profile of the company
» The importance of the organisational structure

Once the Issues were uncovered, It was possible fo compare the
experiences of South African companies with their overseas counterparis.
Similar interviews were conducted in the USA, to find out if South African
companies are indeed lagging behind the international trends as they
presums to be. :

In many of the issues, the results were similar. The difference was
smaller than most South African companies expected it fo be. As was
found in the USA, there are also islands of excellence in South Aftlca, only
fewer. The fact that South African companies have advanced this far
without the presence of numerous OO gurus or OO-related conferences,
and without the abjiity fo purchase expensive tools, indicates even more
progress. As a result of a major skills shartage, South African companies
are often forced to only suppoit major technologies, revealing sven more
success on the local front.

Tuming back to the global situation, areas of concern were identified,
where theoreticlans' views have been ignored, and bath South African and
overseas companies have not implemented any of the suggestions made,
including:

+ management: no consensus exists on whether this role has changed

training

the need for a quality process

CASE tools and metrics

Integration of legacy systems

Page 4

Varsalon 1.00 3 November 1958 ndm130



NDM QMS : Piscussion and conclusions Doc. No. NDM 130

Looking at some recent name changes in this field?, it is uncertain whether
00 will confinue to exist in its current format, Many companies see it
evolving into a component based technology. :

Being one of the most difficul changes experienced so far in the relatively
new world of software development, many of the lessons leamt In the
transition will certainly apply in the challenges that lle ahead in the forever
changing IT world. '

It is therefore suggested that the lessons leamnt within the technical
context of QO development, will continue to be applicabie:

Training should become Herative just as the software development
process itself should be iterative.

Leading edge companies who have discovered the means of training,
managing and retaining skilled people wiill continue to profit from the
lessons they have learnt.

Just as the development of the architecture has been stressed and

~developed in this fransition, the importance of organising the people has.

become svident. The changing organisational structure will continue to be -
important,

Finally, just as the principle of reuse has been stressed, the lessons learnt
by companies that have successfully overcome the obstac! s discussed,
will be reused in the technology transitions to come.

! Ohject Magazine became Component Strategies; a South African consulting company specialising
in OO changed its miotto to be component specific.
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1.2

1.4

1.5

Scope .
Introduction

The research done in this project looks at areas where ~nange was
undertaken from a previously structured design to an 00 design and also
where informal or no design principles were previously used.

The research repoit will provide - guidelines for companies who are
currently contemplating a change to the OO methodology, covering
important issues one should know about prior o this change.

It will also summarise the problems faced in the transition so far, the .
reasons for these problems and suggest possible solutions.

Purpose

This document is supplied as the Document Master List which provides a
directory of all documents which have the status of Draft, Provisional or

Approved.

It provides the cross reference to all documents comprising the Transitions
in Methodologies project. :

Applicabliity

This document is an essential reference to all documents supported in the
Transitions in Methodologies project. -

" Definltlons

NDM  Pitfalls and guidelines in the fransition to Object Oriented
software design methodologies.

Q0 Object Orlentation

Audience

The audience for this document comprise the following:

ndm0o1
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¢ project developer

e MSc supervisor

1.6.1

1.7

1.9

1.9.1

+ exiernal reviewers
o members of SEAL
« Haead of the Depariment, Electrical Engineering

 individuals who will perform infernal and external surveiilance audits of
the SEAL Quality Management System

Applicable Documents

Standards

a. SEAL QMS Document Layout, Presentation and Typesetting Guide, QS
003, Revision 1.00, 3 October 1994.

Assumptions
It is assumed that the reader is familiar with the 15O 9000 series standard

for quality systems management. ¥ is also assumed that the reader has a
basic knowiedge of the methodologies used in Software Enginesring.

Requirements Traceability
This document addresses the fallowing requirements:
a) ISO 9001 (1984) 4.5 Document and Data Control

b) IS0 9001 (1994) 4.16 Quality Records

‘Procedures

Entering data in the Sumimary Information File (Alt FI}
a) Title: Enter the name of the document being created

b) Subject: Enter the name of the project ¢: abbreviaie the name of the
project QMS

¢) Author: The nz e of the person creating this file

Page 2
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1.9.2

1.8.3

1.894

1.9.5

d) Keywords: The document code and serial number

e) Comments: The document revision number.

Document F-ant Page

a) Dowume.. project fitle: Instantiate from Summary Information File data
SIF) using left mouse button to select field, click on right mouse button
to bring up menu, select ‘update field’ and click on that item. The fieid
selected will then be automatically updated with the data In the SIF.

b) Document titie; Select field and instantiate from SIF.

¢} Management/Technical Product: Edit to read Technical or
Management Product, '

-d) Version: Select fleld and instantiate from SIF.

e) Document Status: Edit to read Draft, provisional or approved.

' Using the Configuration Control Tabie

All glements of the table are instantiated from the SIF.

Using the Document History Table

a) Version: The ravision number of the new document

b) Date: The date on which the new revision was created.

c) Status: The status of the created document

d) Who: The author of the updated revision

e) Saved as: the file name (only - no path) of the new document
Using Document Revision Table

a) Version: The revision number of the current document

b} Date: The date on which this revision was updated.

¢) Changes: A short description of the nature and location of tha chan'ges
to the document .

nder, DDA
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1.9.6

197

Entering details in fiaster Document List Table
The List is used as follows;

a) Document Name: A descriptive name for the document
b} Document Number: A unique serial number for the artefact

2} Revision Date: The date on which the arefact was modified, or
entered into the system, as appropriate.

d) Document Status: For Management and Technical Pro’ducts {his will be
Draft, Provisional or Approved. For records this fleld a - is entered
since records are not subjected to revision.

€) Date approved: This will be the date of the Management Review
meeting.

f) Minute reference: The date of the review meeting and the section of
the minutes in which approval for the aitefact was recorded.

g} File reference: If the document is in electronic format, the full file path -
and document name is entered, starting from the SEAL project number
as the root, If the document is available in hard copy format only, the
term 'Hard copy’ is entered,

Revision Controi of this doccument

a) When this document is created from QST 001-10 it is assigned a
Revision of 0.01.

b) Once it is approved by the appropriate authority it is raised to Rev 1.00

¢) After each internal audit the revision level is raised by a minor point i.e.
following the first audit the revision number will be raised to 1.01. (This
allows the MDL to be used fo record the document haseline fo be
recorded immediately preceding the audit.)

d) in a ons-person project the Project Initiation Audit is used to raise the
document fo 1.00 status.

e) For each revigion change a new fiie is created.

f) Between document revisions the Change Coatrol elemeant (Revision
History) is used to record the changes fo the entries in the List
typically in terms of documents {or records) added or updated. These
changes will typically refer to new artefacts (records) added in terms of

Page 4
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document number, or the identify of which artefacts have been
subjected fo updates (technical and management products) This list of
changed or updated documents is used to create the enirdes for the
project Document Issue Notices, which are issued pecdically to
advise clients of the QMS of new or updated artefacts available.
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Minutes of meeting NDM2019 1.00 11/03/98 | Approved ogviovs 3. \gaiminutes\980523-1.min
Agenda NDM2020 1.00 1103/28 | Approved |oBVOVIS | 3 \qaiminutes\g81019-1 .agd
Minutes of meeting _ NDM2021 1.00 11/03/98 | Approved | S8\IO\19 3. ‘qavminutes\981019-L.min
QUALITY RECORDS [Audit reports) '
Page 12 Version 1.01 3 Novamber 1508 N




TRANSITION IN Master Document List NDM 001
METHODOLOGIES
DocumentName.- | Document |Reviston'| Revision | Document | - ‘Date’  |Minute .| "~ - . FileReference
: . Number Number Date . Status . {-approved | Refer- -] -~ .. .0
Audit report 1 NDM 3000 1.00 | 11/03/98 | Approved | 98\08\26 | 3. \qa\auditrep\084pi.par
Audit report 2 NDM 3001 1.00 | 11/03i98 | Approved | @B\0oe3 | 3. \qe\auditrep\98141p01.par
Audit report 3 NDM 3002 1.00 | 41/03/98 | Approved | 98VIOMS | 3. \qa\auditrep\98141p02.par
QUALITY RECORDS (Document Issue Nofices)
Notlce of files placed onthe | NDM 4000 100 110398 |Approved (980422 | 24 | \gaWnotices\980303-1.din
file server for the project
Notice of files placed onthe | NDM400% 100 | 11/03/36 | Approved {98626 | 3, \qanotices\980626-1.din
file server for the project ’
Notice of files placed onthe | NDM4002 100 [ 11/03/98 |Approved |98W923 | 3. \ganotices\980923-1.din
file server for the project
QUALITY RECORDS {Call for Review)
Call for reviews of NDM 5000 1.00 14/03/38 | Approved o8\0f22 2.4 \galreviews\980306-1.cfr
dotuments for this project
Call for reviews of technlcal MNDM 5001 1.00 11/03/98 Apbroved 8810323 24 - | \gaVeviews\SB0B21-1.cir
papers
Call for review of documents NDM 5002 1.00 11103198 1 Approved 98\04\22 24 \qa\reviews\sao.mﬁ'-z.cfr
Call for review of documents | NDM 5003 1,00 |11/03/08 |Approved |9810422 | 24 | \ga\reviews\0B0306-3.cfr
Callfor review of documents | NDM5004 | 1.00 |11/03/98 | Approved |98\M\22 | 2.4 | \qalreviews\gS03us-4.cfr

ndmB01q
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NDM 001 Master Document List TRANSITION IN
- METHODOLOGIES
DocumentName~ |- Documsat IRe\risldn | Revislon | Docurment | - Date. |Minute-] . . . ..File Referenco
oo Number Number ‘Date Status - | approved | Refer- . : '
_ . S ence | _

ol for review of documents | NDM 6005 | 1.00 | 11/03/98 | Approved | 980422 | 24 | \qeveviews\9B03065.cir

Geil for review of documents | NDM 5008 100 | 11/03/58 | Approved | 98\04\22 | 24 | \qalreviews\980308-6.cfr

Calli for review of documents | NDM 5007 1,00 | 41/03/98 Approved | 28\04\22 2.4 \qalreviews\980306-7.cfr
" Call for review of documents | NDM 5008 100 | 110398 | Approved | 08W06\26 | 3. | \qeeviews\d80506-1.cfr

Call for review of documents | NL-*5008 | 1.00 | 11/03/98 | Approved | 98\06\28 | 8. \qatreviews\980508-2.cir

Call for review éf documents MNB& L = 1.00 11/03/98 App.rbved 98\06\28 3. \gatreviews\980608-1.cfr

Call for reviow of documents | NDME&33 | 1.00 | 110398 | Approved | 58106126 | 3. | ‘qaveviews\o80622-1.cir

Call for review of documents | NDi 6312 1.00 11/03/88 | Approved | S8W0B\26 | 3 \gatreviews\980622-2.¢fr

Call for review of documents | NDM 5013 100 | 11/0308 | Approved | 92\0923 | 8. | \qaleviews\d80521-1.cfr

Call for review of documents | NDM 5014 1.00 - | 11/03/8 | Approved | 08v0023 | 3. \qaireviews\980921-2.cfr

Call for review of documents NDM 5015 1.00 11/03/98 | Approved | 98V10\O 3 \qa\reviews\saw‘l 6-1.cfr

Call for review of documents | NDM 5016 1.00 11/03/88 | Approved | 98\10M8 3, \galreviews\981016-2.cfr
QUALITY RECORDS (Project issue reporis)

Records of problems NDM 6000 Not applicable

assoclated with the project -

Quality management system

Page 14
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TRANSITION IN ' Master Document List - NDM 001
METHODOLOGIES

DocumentName: ~ | Document- [Revislon | -Revision | Document | ~Date  [Minute {* ... - FlleReference - . .
: . . -Number _ Numb_er_ Date sgatu_s . app{qve__d_“ Refor- | =~ . S

.ence .

QUALITY RECORDS (Product Problem Reports)

Records of problems NDM 7000 ' | Notapplicable
assoclated with the product
develaped on the project

QUALITY RECORDS (lnspection and Review Records)

Records of the application of | NDM 8000 Not applicable
software inspection and _

[ reviews process applied to a
dogument

QUALITY RECORDS (Backup and archives)

Backup Register NDM 9000 o - | Part of Configuration Management Plan
. NDMG06 :

QUALITY RECORDS (Financial Records})

A record of financlal NDM 10000 ' ' Hard copy
transactions on the project '

QUALITY RECORDS {Sbﬁware Product Test Records)

némoo Verslon 1.01 3 November 1988 Pape 15



NDM 001 ' ' Master Document List ' ~ TRANSITION IN

METHODOLOGIES
. DocumentName . | Document - Jﬂevislqn_i Revlsion Document | - 'Date’ ‘[Minute | - . Flle Reforence
o - Number - |Nutnber | Date Status- | approved | Refer-- | " . - - ' :
A racord of software tests NDM 11000 Not spplicable
conducted using the Product
test specification and
cnecklist template
|
Page 16 Varsion 1.01 3 Movember 1988
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Change History.
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- Title: Project Management Plan
| Doc. Reference: CAMSCWPANDMI0S. 1 00
Created by: M Jansen Van Rerisburg
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Document History
Varsion Date Status Who : Saved as:
0.01 98012 | Draft MVR NDMO0Q5.010
1.00 86022 Appfoved MVR NDM005.100
-
Ravision History
Version Date _ Changes
0.01 - 9BW02\12 New document.crealed using QST12410.103
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Change Foresast
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_tabies in this Plan i.e. resources, task element, or schedule.
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1.3

Scope

Introduction

This Plan provides aiz overview of the required resources to produce the
Transitions in Methodologies research report. It will form the terms of
reference for ali contribuiing parties during the project.

« This Plan outlines the human resources requirements.

s |t provides a list of tasks to be performed and a time scale.

« [t provides a means for capturing important project metrics rega'rdihg
estimated and actual effort to perform allocated tasks.

The cosis assoclated with the develapment of the product are ouisitie the

scope of this Plan.

Purpose
The purposs of this Plar Is to:
» Present a clear statement of all defiverables.

» Present a clear statsment of work allocation and responsibilities to be
undertaken by all partles, .

Present details of resources associated with this product,

Definitions

NDM  Pitfalls and guidelines in the transition to Oblect Oriented
software design methodologies

Audlence

The audience for this document comprise the Qarious stakeholders of the
SEAL, including:

» full-fime staff members of the SEAL

= All full-time and part-time post-gr=duate students associated with the
SEAL :

Page 1
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Members of the SEAL Managetnent Board

Head of the Department, Electrical Engineering

Individuals who will perform intermal and external surveillance audiis of
the SEAL Quality Management System.

project developer
1.5 Applicable Documents

1.5.1 Specifications

1.5.2 Standards

a. SEAL QMS Document Creation Template, QS '002. Revision 0.01, 5
April 1984, '

b. SEAL QMS Document Layout, Presentation and Typesaiting Guide, QS
003, Revision 0.01, 1 April 1994,

1.5.3 Procedures
1.5.4 Guidelines

1.8.5 Other Documents

1.6 Assumptioins
None
1.7 ISO 9001 Requirements Traceability

a. 1SO 9001 (1994) 4.1 Management Responsibility
b. 1SO 9001 (1994) 4.2 Quality System
c. 150 9001 (1994) 4.3 Contract Review
~ d. 180 9001 (1994) 4.4 Design Contro!
e. 150 9001 (1994} 4.5 Document and Data Control
f. IS0 9001 (1994) 4.8 Product Identification and Traceability

g. 1SO 8001 (1984} 4.9 Process Control

nEmoas Verslon 1,01 4 Novembar 1958 Page 2
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h. ISO 9001 (1994) 4.10 fnspeciion and Testing

i IS0 9001 (1984) 4.13 Control of Non-conforming Product
j. 18O 9001 (1924) 4.14 Corrective and Preventative Action
k. ISO 9001 (1994) 4.16 Quaiity Records

. ISO 9001 (1994) 4.18 Training

Page 3 Varsion 1.0t 1 Noverber 1998 ndmiius
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2 - Product Quality Plan

The team associated with this project is tofally committed to quality and all
system documentation produced as part of the product will be reviewed
internally by the Review feam and produced in accordancs with the
standards and formats associated with the SEAL QMS.

The Quality Plan associated with this project is identified as NDM 003, as |
defined in Q8 195 SEAL QMS Project Documentation and Support
Standard.

ndm0DS Version 1.01 1 November 1988 : Page 4
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3.2

3.3.1

3.3.2

Project Management Plan
Qverview

The aim of this Project Management Plan is fo define the structure of this
project and to create the technical products,

This resource plan must be formally approved by the Product Manager
before work on the Technical products is undertaken.

Product Development Team

The development team comprises:

a. The Product Manager of the Transitions in methodologies project.

b. The developer(s) of this product / service.
Roles and Responsibillties

Product Developer

a. Establish and maintain a product plan for developihg this product /
service,

b. Ensure all Technical Excepiions are properly reported.
c. Prepare Detailed Work Plans as nacessary.

d. Prepare and present regular Checkpoint Reports to the Project
Manager.

e, Take directior from the Project Manager for mafters relafed to the
project.

f. Act as the Project Edifor for the product.

Product Manager

a. Monitor progress and resource ufilisation of the Product Team, and
initiate correcilve action where necessary.

b, identify required resaurces and make these avallable to the team.

. Act as the focal reporting point for the product

Page 5
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d. Ensure that Product Reviews are held as planned..
. Interface to the SEAL Management board.
. T. Be responsible for the timely delivery of the prodii*.

g. Give direction to the Product development team.

ndmDos Version 1.01 1 November 1238 Page &
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41

4.2

4.2.1

422

423

Praject Control
Planning

The planning of different tasks of this project will be performed by the'
Product developer under the approval of the Product Manager.

Any detalled plan will not be executed without the approval of the Product
Manager.

Reviewing

a. All draft versions of the product will be reviewed by the Product
Manager.

b. In addition, certain versions which are so specified in the Work
Breakdown Structure will be reviewed by the members of other product
groups.

Planned Arrangements for Reviews

All project artefacts (i.e. Management, Technical, and Quality Assurance
Products) are subject fo review. Management and Technical Producis
may be subject fo a number of revisions before a product Is approved by
the Product Manager. QA Products are not normally changed after being
produced and are simply approved by the Project Manager. (Changes are
only made if there are factual errors in the first revision.)

The obligations of Project Manager and Product Develop(s) associated

with each review activity are listed in the Work Breakdown Structure,
Obligations and S:hedule (Section 7).

Scheduling of Reviews

 Each Management and Technical Product identified i the Work

Breakdown Structure (Seclion 7) will be reviewed by the Product
Manager. This will normally take place in a review meeting. These
meetings will be listed in th» “roject Schedule, and typicaily identified with
the product(s) (or WBS iteinis)) under review.

Records of Reviews

Records of review meetings are maintained as minutes taken at the
meetings. These review meeting minutes will be listed as entrles in the QA
Products in the Project Master Document List (NDM 001).

Pege 7
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4.3 Reporting

Contro! is affected by both monitoring and reporting upon progress fo
management arid members of the team.

4.3.1 Respaonsibifitie - of the Product Developer

The product developer(s) will report to the Product Manager at intervals
defined in the Minutes of Product Review Meetings detailing:

a. Progress to dals
b. Effort required to complete
¢. Problems encountered and action taken

432 Responsibilities of the Product Manager

a. The Froduct Manager will initfate corractive action as necessary fo
kerp the project on schedule.

b The Praduct Manager will report the progress of the project to the SEAL
Managernent Roard.

4.4 Document coatrol

Document confrol will he performed as per SEAL QMS policy and
proc zdures:

a. Q8125 SEAL QMS Document and Data Control
b, QS 195 SEAL QMS Project Documentation Standard

¢. In accordance with the requirements of QS 195, this document will be
numbered as NDM 005.

d. The Management and Technical products identified in the WBS in

Section 7 will be reflected in the Master Document List for this project
{NDM 001).

4.5 Change Confro!

Any work oufside of the Product Description (NDWM 004) will ke formally
approved by the Project Manager.

némoD5 Verslon 1.01 2 November 1992 Page 8
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5.1.2

5‘2

5.3

5.4

Product Development Pian
Dependencies

internal dependencies

Project development progress wilt depend on the developer's time
available, .

External dependencies

Since a request for funding has been submitted fo the FRD, the items that
will require external funding wili be delayed until funding has been
granted. :

Raquired Human Resources

The following resources are required to develop the produckt:

Number R Rgs'ou;ce::.- R D Commitment -
1 Product Manager 100% throughout the project
1 Product Develapet(s) 100% throughtut the projsct

Available Human Resources (may be supperted as NDM 005-30)

The following hurnan resources are available as on 1 February 1968:

. .Who - .| Contact Detaiis(postal | " Role - -
. : address, phone, fax, e- -
mall xddresses}

Miranda Jansen van 011 471 2929 student / project developer

Resnsburg
Prof Barry Dwolatzky 011 716 5358 supervisor / project
supetvisor

Human Resource allocation (may be separately supported as NDM
005-40)

"“Who | ProjectRole- _ ' Responsible for tasks
Prof Project Leader {* Maintain project management pian
Dwolatzky » Maintaln work breskdown structure

» Develop agenda for mestings
¢ Bulld requirements verification and validation raglster

Page 8
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§.5

- Who- |- Project Rols

Responsibie for tasks

* Chair team meefings.

M van CM Co-
Rensburg . ordinator

= Verglon managemert of all docuiments on fite server,
« Configuration status accounting
+ Configuration management plan

|« Creation and Issue of document fssue notices

» Maintain master documeant list

- » Checking for viruses in incoming documents.

M van QA Co-
. Rensburg ordinator

» Capture and manage minutes of meelings
» Document control, copying of documents prior to project

meetings
» Maintain project binders
» Maintain product description
» Assamble audit reports and supsrvise comrective actions

s Manage disposition of quality system and product
problem reports

» Manage Call for Reviews

» Build and maintain technica! duéu'ments emarging from

M van Technical
Rensburg  Document .the software development lifecycle
Editors
Erof Barry Course + Maintaln Qualfly Plan
Dwolatzky SU%TIW‘:UT\ « Approval of management and technical products
: en

Hardware and Software Resources. (may be separately supported as

NDM 005-50)

The following hardware and software resources are req'uired:

) Hardwﬂrafsoftwara ftems | Quantity | Daferequived |  Date supplied
PC — 1 96102101 98V02\01 |
FTP / Internet connection i OB\O2\D1 SB\ON01
Printer 1 98102101 9BAD3AD
Word processor 1 |esw201 08\02101

ndmQos Version 1.01 1 Navamber 1598 . Fage 10
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Training Needs Identification. (may be separafely supported as NDM

5.6

005-80)

The fallowing fralning is required for this project:
- Project:. ... CourseTitle '~ - | .Offered by. | Courss dateé | ~Attended? -
“Member B I IR
M Jansen | SEAL 98-03 SEAL oB0203 - Yes
vah .y Ba\o2v10
Renshurg | Principles of iSO 2001

| MJansen | SEAL 98- 04 SEAL 9B\O2\1- | Yes
van M ing software projact as\a2u13

U8 | usingisO 0001
Version 1.01 1 Novamber $988 ndin005
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6 Budget (May be supported as NDM 005-20)
" WBS . | Deseription. | Labout { Equip.: |  Material | Office” | Support | Tralning | . Total . |
Task .} ' v | Cost’| ‘Cost.] 'Cost -|'Space.| Statt. |.-Cost |- . ..
1.1 Master 0 ] R100 o . 0 R1000 R1100
Document
List
1.2, Document 1] 1] o 1] D 1] 0
Creation
Tempiate
13 Quality Plan {0 0 0 0 0 o
1.4 Prodtict 0 0 0 0 0 0 0
: Descriptlon
1.5 Project ] 0 0 0 1] 0 i]
Management
Plan
1.6 Configuration | 0 ] 1] 0 0 0 0
: Management
Plan
1.7 Binder Label | 4] 0 i) 0. 0 v
1.8 Archive 0 0 0 0 0 0 0
Diskelte :
Labels
1.8 Minutes of D 0 1] 1] 0 1) 4]
meeting
template
1.10 Document v} 0 o o 0 0 0
lssua Notice
template
1.41 Calt for ¢ )] 0 g 1] a 1]
raview
template
2.1 Higher 0 0 0 0 0. 0 o
Dagree
Project:
Project Front
Pega
22 Project 0 o ] 0 v} 0 o
Summary
2.3 Project ¢ 4] 1] 0 0 u )]
Technical
Papears
nambos Version 1.01 1 Novamber 1898 Page 12
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2.4 Higher 1] 0 0 1] o- - 1Ly 1]
Dagree:;
Discussion
and
Conclusions

2.5 Literature | 0 0 R400 .| O 0 0 R400
Study '

28 Higher 0 0 0 0 0 0 0

Degrae: .

' Leaming
from the
project

2.7 Project 4] 0 g )] 1] 0 0
Bibliography C

and
references

2.8 Higher 0 0 0 0 o 0 0
Degree:
Research
Assassment

2.9 Summaryof [0 o 0 0 0 0 0
aformal
intsrviews

2.10 List of 0 o | o 0 0 0 o
companies

211 Tealephonic 0 0 R500 o 0 0 R500
Quastionnalr : ' :
a

212 Project 0 0 0 0 0 0 g
| Proposal

2,13 Final 0 0 ) e o 1o |o
Cuestionnalr
£

214 Conciusions 0 n 1] 1] 1] 0 ¥]
from
Infarmal
interviews

2.15 Resultsfrom | 6 | © 0 0 0 0 0
' Telephonic {
| Interviews

216 Conclusions 0 0 1] o] 0 0 0
from :

Telephonic
interviews

217 Racord of a 0 0 D 0 0 0
' final .

Page 13 Verslon 1,01 1 November 1858 ndm005
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interviews

.18

The
research
process

2.19

Final
Interviews:
concluslons

0 R3000 Q

R3000

220

Overseas
questionnalr
e .

2,21

Record of
overseas
interviews

0 R15000 | ©

R15000

3.1

E-mail
disfribufion
list for
stakeholders

a2

Corresponde
nce iteoms

138

Minutes and

ageniias of
meatings

34

| Audit reports

3.6

Notices of
files placed
on the file
sefver for
that project

36

Call for
raviews of
documents
for this
project

37

Regords of
reviews of
technical
papers

as

Racords of
problems
associated
with that

- project

Quailty
managemant
system

ndm0ds
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3.8

' Records of

problems
associated
with the
product
developed on
that project

310

Racords of
the
application of
software

[ inspection

and raviews
PIOCEES
appliedioa
document

3.11

Béckup
Register

312

Arecord of
financial
transactions
on the

project

0 | R19600:1 0 0

‘R1000°

- R20000".

Page 15
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7 Work Breakdown Structure, Obligations and Schedule (May be supported as XX 005-10)
Project Artefact [Dog.No | Whe Obligations . .- .| Effort | ~StatDate |  EndDate-
(WBS item) | | "(_ =) )
Developer " 'Manager - - |%Est| Act]~~hed- | Actual | Sched- | Actual
_ I led uled '

<artefact name l.e. Management or | <project | <who> | <whattasks must | <whattasks must <n | <nc - somy | eyimmh | <yrmmidd { <yyimmt

Technlcal Product> doe, the developer the Manager o> | > [dd> dd= > dd>
no.> perform?> parform?= |

1. Management Products _

14. Master Document List NDM |MVR | Create Review 20 |20 |omozvz | sawavz |eswzes | smomws
G

1.2. Document Creation NDM MVRR Create Review [10 §8 |omwavz {oswaitz | aawzvs | oeozes

Template an2 _

1.3  Quality Plan NDM . | MVR Create Review 20 |30 {sswau2 | bawav2 | sew2we | 9pl03w2
003 :

14 Pmduct Description NDM MVR Creste Review 20 | 20 | oswaviz | oBWOAMZ | BEVO2A2E 9EV03\03
0o4

1.5 Project Managernent Plan NDM |[MVR | Create Review 20 [20 |omoavz {sewavz | oswzez | 30304
005 :

1.6 Configuration Management NDM MVR Create ' Review 20 |20 |sowevz |emwevz | omozws | eewaws

- Plan 006

17 Binder Labsl ' NDM MVR Create ) Review 2 2 SB0AM2 | 9802 | esdg2 880212
ons

1.8 Archive Diskette Labels NDM MVR Create Review 2 2 spwvAz | smozvz | omoaz | 9s0M2
008
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- Project Artefact.~ - |Doc.No | Who ~ Obligations “'StartDate | * ~ End Date’ .
(WBS item) .- fa : IR o o
= - Developer - Manager [ Est | Act | Sched: | Actual | Sched- | Actual
S S L uled | - [ uled

-1.9  Minutes of meeting template | NOM MVR Creale Review 2 [2 BROAI2 { BB\02MZ | 9B\0Zv2 | 98\2UZ
010 _ .

1.10 Document lssue Notice NDM MVR Create Review 2 j2 9BVI2WZ | 8BwRv2 | sEw2v2 | sewEviz |
011

1.11 Cali for review template NDM MVR Create Review 2 |2 |osw2vz |gsw2u2 |oswzviz | BBWAZ
012 i

2. Techunlcal Products

2.1 Higher Degree Project: Project | NDM MVR Create Review B 8 sR023 | 9803 | 98W2\16 98192v6

Frant Page 100

22 Projact.Sunimary NDM MVR Create Review 8 8 agon2 | gswaq2 | omouvz 9B\DZ\12
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Pitfalls and guidelines in the transition to object orienied software design methodologies

M Jansen van Rensburg

Software Enginearing Applivarions Laboratory, Elect: .cal Engineering,
University of the Witwatersrand, Johannesburg, South Aftfca

Summiary;

This document containg a literature study that investigates the literature currentiy available on the transition to 00
#Object Orientation). It provides an overview of the fssues involved in the adoption of OO, It consists of a summary of
- sgchnology itself, the benefits associated and then goes on to describe the situation by looking at the huiman resource
165, then the corporate issues and tastly the technical issues, Finally it also investigates what the future holds for OO,

1. Infroduction

Due to the mature of the sofiware engineering
industry there is a constant move to new strategies
for solving design problems, More specifically
there is a move towards the Ohject Oriented
methodologiss, presumably because of the various
advantages offered in terms of maintainability of
code produced this way. As with various other
aspects of the software industry there are however
also problems encountered in this fransition and
lessons to be learmed from the experience of
companies who have already performed this
change,

There is therefore a need to know what these
problems are and how to avoid them in order to
make a success of OO projects, so that the
advantages offered by OO can indeed be utilised,

2. Discuss’

The document summarises the research that has
already been done in object oricntation, so that the
lessons learnt by others can provide some insight
for the future. It also provides guidelines for
companies who are currently contemplating a
change to the OO methodologies, covering
important issues one should know about prior to
this change.

It will also summarise the problems faced in the
transition so far, the reasons for these problems and
suggest possible solutions, Lastly it will investigate
any new trends in the OO arena, '

3. Introduction

3.1 Background

In 1995, Fayad [28] commented that the move to
OO has become a serious managerial and technical
decision rather thun the academical exercise it used
to be. Recently, (1597) Love [53) also added that
“ten years ago, objects were old news to a few
researchers, a few entrepreneurs and even fewer
commercial organisations ... however, it was the
SIGS publications and the ACM OOPSLA
conference that began to seriously spread the word
in 1986 and 1987."

Furthermore, according to the Gariner Groupl, “by
2000, at least half of all new applications will use
abject technology for user interfaces and complex
client server fonctionality,™

Wo can therefere see that the move to object
orientation has heen and stilf is substantial,

! Taken from the SoftwareFutures web page,
http:www softwapefittures com
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3.1.1 Where did it start

According to Graham{33], the concept of abjects

has entered the computer science aréna in 3 distinct

ways:

» From the prograpiming langnage community,
requiring new development techmiques for
simulation, user interface development etc.

* From database theorists in need of abstract
models, The models developed dealt with
abstract objects and inheritance but focused on
the data aspects of entities, ignoring the
procedures that entities could perform.

« The artificial intelligence community went one
step forther by introducing frames and
attaching procedures to attributes,

Viljoen[90] found that the need for object
orientation developed due fo current operating
environments that are

+ Based on components

s  Overlapping in functionality

» Consisting of incompatible components and
using hybrid components

¢ Poorly integrated

s  Using ill define profocols
» Containing redundancy

« Frapmented

He summarises the history of object orientation as
given in Table 3.1

Table 3.1

1967 Tatroduction of Simula-67 by Kristen
Nygaar

1969 Development of Smalltalk by Alan Kay

1980 Q0 coneepts introdeced into languages
such as Pascal and Ads, .

1985 Bjarne Stroustrup introduces C++ as @
: formal hybrid language.

Steve Jobs develops the NeXT operating
system under G,

1087 Smalltalk released for DOS, OS/2 |
Windows and Apple Mac

Zortech releases C++ for DOS, UNIX,
and O5/2 :

1992 Borlund is repositioned as a prime 00
technology (C-++, Faseal etc.)

Graham[33] found it difficult to believe that two
mere technical benefits namely encapsulaiion and
inheritance are sufficient to explain the sudden
suceess of OT (Object Tecimolopy). According to
him, it took 25 years before anyone in mainstream
IT{Information Technology) took any notice,

Althongh improvements in the power of hardware
could provide some expianetion, he reasoned that it
was the political economy of the situation that
dictated the swing, Businesses needed to be more
adaptable in a changing world, and it also became
necessary to improve the productivity of both
developers and users.

3.1.2 Why Oblects?

Before going further one needs to summarise the
objectives of this technology that has seemingly

| taken the world by storm:

Moreaul62]
supporting:

characterises OO systems as

o Data and procedurs encapsulation: both data
and procedures operating on the data are
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private, objects interact only through well
defined interfaces

» Typed message passing: the procedure invoked
in response to a message can be made

dependent on the type of the argument of the
mossage

« Late binding of messages to target modules
where association between inessages and their
receivers are resolved at runtime

s The inheritance mechanism

Viljoen{90} further defines the objectives of object
orientation as providing:

¢ aformalised model of reality

» & more natural paradigm for emulating the real
world

» understandability
» rensability

* Jpen endedness of software components for
maximum configurebility

e npatmal concurrency, since OO seems to
produce better solutions for problems invalving
real time processing

¢ workload halancing by allowing objects to
serve multiple masters

s reduced life woyele cost by increasing
prr ammer productivity and reducing
mamtengance costs

. systém robustness

« maintainability

s arationalised organisation

s modularity for robustness

+ interchangeability

s  archivactural elegance

system quaiity

3.1.3 Achieving the OO goal

To determine how dbjéct oriented 2 system is, one
can refer to Viljcen’s[?0] degrees of "object
orientedness” described in Table 3.2:

Table 3.2

Degres 1 | Usage of comnion ideas

Degree2 ] Usage of common subroutines

Degree3 | Usage of common data structures

Degree 4 Reusability of program code
I-I'I'Jegree 3 | Modularity of code and data

Degree 6 | Abstraction  mechamisms  in
- languages

Degree 7 | Code and data encapsulation
Degrec8 | Inter-application  portability of

objects

Degree 9 | Inter-platform portabiiity of objects

Degree 10 | Reusability through classification

Degree 11 | Dynamic binding of objects '

Degree 12 | Late binding of objects

Alternatively, in Table 3,3 Page-Jones[72] defines

seven levels of OO expertise:

ndrmt 34
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Tuble 3.3
ix Innocent (has never heard of O0)

2 Aware {has read an article about O0)

3 | Apprentice (has attended a 5 day |
course)

4 Practitionsr (ready to use OO0 on a real
project)

8 Journeyman {uses OO naturally in his
job) : '

B Master (has internalised the details of
.00; knows when he can break the
ules) '

17 Expert (writes books, gives lecturers
ete.)

3.2 The "Fad of the year"

Before discussing object orientation furiher, one
needs to consider this phenomenot.

3.2.1 Aeccording jo Meiler Page-Jones

Page-Jones[71] reports that this occurrence has
seen many shapes:

In 1984 The Fad was “relational stuff®; in 1986,
artificial intelligence; in 1988, CASE tools; and in
1989 repositories, He concludes that the 1990s
have been plagued by object crientation, being the
“Fad of the Decade”.

Figure 3.1 shows the natural adoption curve for a
technology.

Figure 3.1 The natural adoption curve for a typical
technology ' :

It starts as experimental technology (label "A"),
then reaches commercial maturity and, if feasible,
is adopted rapidly (“B™). Eventually, a limit of
useful applications is reached and its adoption
levels off (“C"). (The horizontal time-scale is of -
the order of one or two decades even in this fast-
moving business,)

Figure 3.2 shows the é.doptic.n curve for g
technology that becomes a “Fad of the Year”,

dogredf
sdphion
|

Figure 3,2 The distorted adoption curve for a “Fad of
tha Year™

The first distortion {matked “B1*) results from the
direct “Fad of the Year” bandwagon effect as

" everyone tries to adopt the technology. The second

distortion {marked “BZ") occurs as people get
disillusioned with the new technology,

Unfortunately this occurrence also often puts off

potential serious adopters.

"B3" denotes how, in time, the technology recovers
as the more mature and circumspect users
persevere with its use.

ndm13t
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The author argues that since ohject orientation has

been s Superfad through the 1990s, we can review

what has happened since 1990 and also make some
predictions about what might happen during the
rest of the decade. During 1997 and 1998 the
author found that publications and couferences
devoted to object orientation had increased
dramatically.

3.2.2 According to Graham

Grahaml[33] uses a similar graph (Figure 3.3) to
illusirate how & new technology is accepted.

capabliity

time

Figure 3,3 Capacity versus time

Barly users’ first exposure often leads to
disappointment, Expectation decreases while the
real capability in the mean time increases so that
the two curves cross over. This phenomenon
implies that ver:dors will charge more for services
and products and that buyers will pay more to
gain 2 competitive advantage from the technology
srd to get trained. '

3.3 Thesituation then and now

Graham’s analysis reflects that market trends are
upward and changing in character{33]:

331 1990

Users were attending awareness briefings and
gathering informationt33]

332 1991

Graham([33] reports that a few mission critical
projects using OO had begun.

One can alzo refer to Taylor'sf43] comment ir
1991 that “nearly 50% of Forfune 500 companies
are developing OO applications intended for
deployment ,.”

Philip [43] reported a lack of infrastructure as a
reason why OO was not accepted faster, He also
described the situation by saying that companies
were happy with the (then) present situation,
since they were getting benefits and were not
interested in disclosing how they handled their
competitive ndvantage.

333 1992

Grahamf32] reported that the market for training
courses in cbject oriented programming and
methods began to mature and advanced users
were completing their first pilot projects,

An article on tunable formalism[16) appeared in
this year, promising to help move QQ software
development closer to becoming an engineering
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discipline. This method makes it possible for
theoreficians and practitioners to use the same
model, since users can work with different levels
of formelism ranging fiom informal to
mathamatically rigorons.

334 1993

Litvintchouk {511 commented that the Software
Engineering Institute (SEIl) estimated the period
from .conceptualisation of a technolopy w
popularisation fo be 18 years. It was feit that OO
will bg no different in this matter than the N other
technologies already investigated.

According to Graham [321 OO was beginning 10
be used ip large-eczie mission critical projects in
data processing,

The then current buyers of object technology
were large sofiware houses, smaller software
houses and end users, The large software houses
majnly used OT to gain productivity from reuse.
" The smaller software houses used OT to develop
somplex praducis such es CASE tools, gaining
productivity from reuse end using the technology

" to enter new markets, End users were building

pilots, buying mentoring services and showing an
interest in methodologies, their main applications
being client server systems and GUIs. Very few
had switched ever to QO totally,

335 1994

According to Pickering’s survey[74), the situation
in 1994 could be described as given in Table3.4.

Yourdon [92] also gives the 1994-1996

Advanced users had completely switched to expectations (Figure 3.4) for Q0.
ohject oriented development for new systems
while continu’ . ; to maintain conventional legacy
systems, ’
2 -ijects used Success(%) _Bﬂ‘ectwe o

e g (%)

7991 11593 | 1961 [ 1593 | 1991 [ 1995

78 | 119 917 |63 [35 |79
Stroctared | 714 | 60.7 | 902 | 843 | 644 [512
methods
CASE 288 | 263 | 597 | 708 | 17.2 | 186
ndm131.100 Version 1.00 6 Novernber 1508 Page 8
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_Percentage of respondents

None 420% 40% 60% B80% 100% don't

£1994

M 1996

know

% of money to be spent on
application budget

Figure 2.4

At this timef32] (1994) Graham believed that the .

technoldgy was near the peak of his expectation
curve. He felt that crossover would occur within
two years, since the then Iatest market surveys
(from Ovum for example) forecast very rapid
growth in the OO market bnt predicted a flattening
out in the growth rate within two years, Also, since
it takes about two years for an organisation to
understand and adopt a new approach, then (1994)
would be the right time for users to begin education
and training programmes to be Jrepared for the
GFOSSQVET.

3.3.6 199771928

The 1997 Cutter Consortium’s report(34], for
which more than 200 enterprises world-wide were
used in a snrvey, conclud~d that:

« companies are adopting OO to achieve
increased productivity through reuse

» to achieve this increase in productivity, i vas
found that 3-3 years is necessary to chang: the
-way in which software 15 developed as well as

to acquire an OO infrastructure.

Most organisations use consultants and invest
heavily in fraining

Early transitions to OQ in large companies
have resulted in several failures, However,
most IT managers feel confident that they can
develop OO applications successfully

Most companies have started developing some
form of camponent libraries, and 40% of these
companies already have frameworks

Micrasoft is the largest source of OO classes
TUML is the most popular OO notation

C++ and Java are the preferred OO languages.
Microseft Visual Studic is the most popular
C4+- development environment,

70% of the companies surveyed have
developed at least one large OO application,

41% of companies reported at least 1 failure,
reasons given being poor management and a
shortage of experienced deve!opers.

there is a lag in the adoption of 00 da:abases -
companies still use relational databases.
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The Japuary OMO survey®™ found that 42.1% of
respondants had some form of classroom training in
their primary methodology, whereas 57.1% had not.

~ On the OMO survey’s®™ question of the number of

object technology related conferences participants
have attended, the results obtained were: (Table 3.5)

Table 3.5
None 39.5% of respondents
1 19.7%
23 32.9%
510 V53%
More than 10 | 2.6%

3.3.6.2 Methodology

During the January OMO survey 1, respondents
gave the following answers ragarding their primary
object methodology: (Table 3.5}

A Literature Study
3.3.6.1 Training Table 3.6
UML : 43,8% of respondents
The Cutter Consortinm Report® concluded that | [OML 2.1%
39% of organisations rely on developers to decide
which projects will be OO based. The report also OMT 15.1%
found that companies acquire the OO0 developars
they need as follows: Booch 8.2%
~ 51% train current staff in 0O, 41% recruit staff Coad/Yourdon 1.4%
with OO skills, 8% use consultants, .
Shiaer/Melior 0%

O0SEJacobson 8.2%

None 15.4%

Dther 2.7% .

‘When asked which phases were formally defined and
use a methodology, the respondents in the Jamary
1998 OMO survey 7 replied with the results as
given in Table 3.7.

Table 3.7
Analysis - 24.0%
Architecture 23.5%

High Level Design | 24.0%

Detuiled design 19.0%

Testing 9.5%

According to the Cutter Cobsortum Report™),
UML (by now officiatly approved by the OMG is
already used by 15% of companies. The results were
as follows: OMT.. - tation (34%), Booch (15%), Use
cases (15%). Most conpanies indicated a move to
UML during 1998,

rdmi31 Version 1.00 8 November 1998 Poge 8
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3.3.6.3 Languoges

Thess results came from the industries given in

According to the survey in the Object Magazine in - :
Tanuary 1998 ™5, the total annual budget for object- | | Services(on compnter related) 0%
oriented products and services is as shown in Table | -

Table 3.10,
The January 1998 survey in Object Magazine™,
found the primary programming langnage among
respondents to be as given in Table 3.8: Table 3.10
Consulting 15%
Teoble 3.8
| G+ 49.3% Services (computer related) 14%
Tava ' 7% Finance/bankingfaccounting 12%
_ . /insurance
Smalktalk 16% i .
. Government 8%
Eiffel 2.7% .
. Healthcare 8% .
Ada0X 13% . '
Other 8%
Visual Basic 4% -
R&D/education, 8%
Powerbuilder 1.3% - —
Telecommunication 8%
Object Database 0% . :
Manufacturing {(computer related) 7%
Relational 13% -
Utilities/transportation 6%
Other 5.3% . :
Manufactaring (non computer related) | 3%
Legal 1%
3.3.64 Budget Wholesale/resale 1%
Aerospace 0%

3.3.6.5 Infernet

3.0, :
Table 3.9
< $10000 18%
$10000-59999 35%

According to the Cutter Consortium™¥ the Intemet
has had the effect of pushing large numbers of

| $100000-499999 18%

companies into the exploration of object technology.
| (78% of the companies agreed that the Intesnet has

$500000-995999 2% led to an increase in OT interest).
31 million or more 27%
ném134 Version 1,006 Novamber 1998 Pages
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3.3.6.6 Data storage

The Cutter Consortium [34] reported that 50% of
companies are not using OO or object relational
database to store data,

For large companies, 8% of compauies planned to
acquire an OO or Object Relationzl databese

product, and 18% did not. Reparding small

companies, 24% of companies planned to acquire
en 00 or Object Relational database product, and
33% did not.

3.4 Rezsons for moving to O0

3.4.7 The wrong reasons

Page-Tones[7!] pointed out that “unfortunately,
object orientation, though a valuable and
sophisticated approach to coustructing software,

has been over-marketed by unscrupulous vendors.

‘Worse, in some shops the term “object orientation™
has becotne little more than a mantra, chanted by
gullible managers who mindlessly seek instant
selvetion from the software woes around them.”

According to  Page-Jones [72]  reusability,
robustness, etc. are the politically correct reasons to
meve to OO0, In support of this he discusses the ten
wrong reasons why managers adopt OO.

* Having no direction, companies fall for the Fad
of the year phenomenon, and will embrace
every new techriology

+ Companies are told aboit the tremendous
benefits but not of the dangers

s Atternpts fo please top management

» Competitors are using 00, thereby posing a
threat

¢ Programmers want C+ on their CVs, because

they do not want to be left behind. Companies |

often feel pressured to comply to these needs.

s The inspimtion of speakers is not a valid
reason, since the problems in the company’s
unique situation should *  -valuated carefolly
to determine whether L .3 advantages will
solve them.

» Structured techniques were inadequate — where
giructured methods were successful, OO will
most likely also be, since the company has
vision,  discipline and  management
commitment.

o C++ is a better C — as prescribed by the
revolutionary approach this is not the best way
to learn OO concepts.

- o TUse of a purchased OO library could be

expensive.
s New development tools forces a move to OO,

however, QO remains a difficult software
technigue and integration could be expensive.

3.4.2 The right reasons

3421 Hl'gfrer‘-quaﬁw systems

- Object crientation yields higher-quality systems

than traditional approaches do, which leads to
robust  systems, reliability, extensibiliiy,
maintainability and usability. [71]

“Furthermore, the repeated use of classes from
libraries will render each class very sturdy, as any
initial problems become worked out early in each
class’s lifetime.”

3.4.2.2 Higher quality development process

“Structured anslysis containg an historical schism
between modelling process and modelling data that
was never quite healed.” [71] Although there is an
overwhelming proliferation of objest-oriented
development methods, for most companies, even a
middle-ofithe-road method represents a quality
improvement over their erstwhile software

| practices. This unexpected advantage, namely

improving the guality of the development process,
also leads to an improvement in the productivity of
development. .
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According to Bulman(22], a well-developed OO
process of software development improves on a
structure . process in every development phase:

» Maintenance is ifmproved due to the
encapsulation of objects.

s  With proper OO analysis, both design and
implementation becomes simpler due to the
more complets separation madules.

s Better partitioning provides an opportunity for
groups of classes to be deveéloped in parallel,

« Implementation becomes easier via inheritance
and due to the fact that the objects themselves
will be more reusable.

AtDigital Consulting [491 the following resulted:

» Introducing OO formalises documentation
methods since a complete problem definition
allows for the correct setting of customer and
engincering expectations,

e Schedules and cost estimates are.forecasted
more accurately,

3.4.2.3 Capacity to build larger systems

“For large problems where a large staff is needed
OO0 leads on each facet of the required tearawork
Once the initial definition of classes is stared,
teams can start development in separate groups of
classes with less ripple effect between classes when
changes are needed. The granularity of
development tasks leads to a natural strong fire
wall between OT and most other classes.” [22

3.4.2.4 Solution to a business problem

To promote: OC with management it is necessary to
present OO as a solution to a business problem,
according fo Litvintchouk.t31]

In contrast to this, Hildenberg [43] states that *
clients want cost effective high quality solutionis to
meet their needs, and they want them uow. OOT

must be thought of as a tool, rot & solution. They
don’t care what technology is used”

3.4.2.5 Importance for industriul
applications:

Pancake commented [73] on OT importance for
industrial applications:

¢ OO makes it possible t6 model systems that are
close in structure to their real world analognes.

» Applying OO in business engineering and
software design leads to flexibility and agility.

e the role-oriented nature of OT makes the
information hierarchy less compartmentalised.

3.4.2.6 Previous methods are lacking

Ed Yourdon’s arguments for OO are the
forowingl[92]:

* Problems have been experienced with clagsical
methodologies

o Modemn systems are different than when
Structured Analysis and Design wag developed
in the 1970s

»  The technology of languages and environments
has. changed dramatically over the past 20

years

In a recent Usenet discussion[38], 0O was

. regarded as an improvement over structured

programming just as structured programming was
an improvement over flowcharting. This is because
Q0 is more powerful in decoupling modules then
any previous paradigm.

Marty Cagan from IDE (Interactive Development
Environmen sy noted that in  stuctursd
development there has always been a gap between
various levels of specification and impls.nentation.
Object-oriented development holds the promise of
reducing this gap by providing a smooth
transformation  between  specification  and
implementation’2[76]
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However, Ed Yourdon[24] warns that even if 00
analysis is more applicable than SA(structered
anelysis) from a fechnical perspective, many
oiganisations have too much inertia to switch, He
found thar new paradigms are generally accepted
only when the old paradigm fails vo selve new
problems with which the orgenisation is faced. He
therefore feels that OO analysis will be moare
politically acceptabls in environments where SA
has failed on large, visitle projects and also on
prajects where reusability and graphical user
interfaces are seen to be key issues from the onset,

3.4.2.7 ‘hort term vs. long term advantages

According to Hazeltinel43] there are both short-
term benefits (productivity increases) and long
term benefits that will position the company
towards tzking advantage of corporate computing.

3428 Thefuture

In the Cutter Consortiumt’s report, the ability to
take advantage of new operating systems and fools
and participation in the future of computing was
mentioned, [34]

3.4.2.9 Rapid development

-The semantic richness of object models makes
specifications more reversibie and supports rapid
application developinent directly. Sound object
oriented analysis. helps to deliver the benefits of
OT much earlier in the life cycle, [32] [62]

34210 Encapsulation

The advantages of OO in graphical information
systems were found to be that OO systems provide
strong encapsulation in that objects use private
mecthods to manipulate private data exclusively in
response to messages from other objects, [62]

This also leads to improved interfaces.f34]

| large irvestment without

3.4.2.11 Evtensibility and flexibility

Several sources confirmed the role that OO has to

- play in providing extensible and flexible software:

s “We chose 00 technology primarily because we
needed to build a new system that would be
flexible in the face * regulation changes and
business chunges. We also had to be able to
adapit to new technologies, especially in the
user interface.” -Litvintchouk[gﬁ

+ Moreau in his article mentions the late binding
of messages to target objects which provides
flexibility to reconfigure systems dynamicalfy
without recompilation, [62]

¢ “Object-oriented concepts snch as reuse and
encapsulation offer many  benefits to
application  development, particularly in
managing complexity and change” — Shan, in
his article about objects and servers(83],

3.4.2.12 Reuse

“The sophistication a compaiy shows in its use of
classes ond components is a good sign of the
conipany’s overafl progress toward a O0 based
Aevelopment capability” — Harmon 134]

There is currenily little empirical information on
what to expect from reuse in terms of productivity
and quality gains. [9]

Management expectations are often mised with ihe
promise of reusability. However, the first QO
project in an organisation will most likely require 2
achieving much
productivity. A company shouid therefore be sure
of the reasons for choosing OO anu then invest

sufficiently to realise achieving it - Page-Jonest71] -

Page-Jones’s experience is that with OO ornie can
“reduce the number of lines of new code for an
application by about 5:1. However, this reduction
in new code requires the development of a sound
in-house library and about 5 years of work,*[71]

According to Graham[33] the good news for
organisations migrating to OO is that “reuse can
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slash development cost and some organisations
have doubled productivity annually because of
this”,

In the study done by Basili et al [9) the following
assumptions were investigated:

¢ high reuse leads to lower likelihood of defects
*+  high reuse leads to lower rework effort
¢  high reuse leads to high productivity

The study showed the strong impaczt on
productivity in terms of linear rela ps
between productivity and reuse rafe, woivr . n be
used by menagers as a baseline for compustson in
future studijes.

-The graphs they produced show a divect equivalent
relationship between productivity und reuse (slope
L.11} and an indirect equivaient relationship
between rework and reuse ratio,

34.3 A ponacea?

In an article about moving from C to C++, Ted
Goldstein [76] said that “object oriented
programming is not a panacea”, A discussion is
then given about how structured programming was
given as a solution in the 80s and how OO should
be adopted in the right way in order not to create
another “winter™...:

"There is considerable risk involved in making any
technology transition, and object oriented
technology is no exception. A similar situation
cccurred during the 1980°s fo Al programming.
Many promises made, but few were kept, In the
early ‘80°s, artificial intelligence was supposed to
solve the “software crisis”, Reality set in and many
problems tumed out to be harder than expected.
People became disillusioned and even those Al
techniques, which had validity, were dismissed.
This had led to the current state of an “AlI winter.”
There are 2 number of issues involving languages
systems, and librarfes which could easily bring on
“an object-oriented winter.” Tt is important far
managers and practitioners of object-oriented
orogramming to recognise exactly what the
technology can accomplish, Myths concerning
produotivity improvement, lenguage choice,
dynamic versus statically typed lenguapges,

performance results, and testing must ba countered
with the reality of experience in object-oriented
programming. The reality behind object-orienied
programming js more about making a commitment
to well designed software, and making the capital
investment in training and tools to accomplish the
goal of software quality and overcose the software
orisis."

Various means for preventing this object winter
can be found in the article by Anderson et al,[3] for
which groups had to write down the most important

| steps that companies could take to foster increased

erchitectural competency. The results were:

* a management commitment to an architectural
" approach rather than churning ont code

+ architecture recognised as a visble and
supported career path '

« time for learping through mentoring and
interaction

» safe and open peer refationships

» the development of a corporate memory —
making knowledge explicit

The various human issues that were mentioned
here will now be discussed in the following

| sections.

4. 'The human resource lssues

4,1 Management of 0O projects
Vaishnavi [43] pointed out management’s role by

* saying that the OO paradigm has to move out into
' the management and user communities fo achisve

5ULCess.

4.1.1 Commitment from the tap
There are numerous references to the importance of
management’s role in the transition to O0:

s Vaydal8%] mentions the importance of
commitment from the top and

e Bemgenl23] also says that “management
sponsorship and commitment is key”
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Often organisations “tmdertake 00 technology
...withont much managemant support. Becanss
there isnt an atmosphere fistered to make it
happen people resistive attitude. That
. ases failure.”

¢ Bescanse the 00 technology tromsition takes a
long time and is not an easy transition acd
becauss it should be seen as 2 different way of
doing business, management must be supportive
and committad, all the way up to the top of the
organisation. This is not usually the case: 00

. technology tends to conie in through the back
door, from the bottom up, We will see that the
NASA Software Enginesring Laboratory took 7
years to complete the tramsition to Q0. Othar
organisations take less time becanse managers
were cammitted to it. Litvintc oul’s research
concluded that what really determines the spead
of insertion of QO is the approach to technology
transition, and to change management, more
than the technical aspects. *1

4,1.2 Different from normal management

Five people give their advice™.. According to Kenny
Rubin fram ParcPlace,

“2 project that iy lead by an “object technology
expert,” without basic project manzgement skills, is
a prescription for failure. Although basic manzgerial
goals remain unchanged when we use object
technology, the specific ways in which we achiave
the goals ars changed. Object technology affects the
sofiware development processes, resources, and
preducts. As such, a project lead by an experienced
project maenager, who does mnot have an
understanding of object technology, is likely to fail
due to ignorance surrounding required technical and
organisational change. The best managers of ohject
projects have good fimdamental project management
gldlls, and apprsciate the influence of object
technology on software development processes,
resources, and products.”

According to Coplien from AT&T the differences
for OO0 projects relate to “doing risk management in
a field of eraerging tools and methods that lack track
records available for other methoeds.”

According to Jehnson from Rothwelt International
QO technology changes the cost equations since

coling becomes cheaper and more time is spent on

. design issues. A successful project mwanager most

have knowledge of both project mamapement and
cost issueg, while experience in 00 development
nelps.

According to Fayad™), it takes a significant lecraing
curve to bring teams up to a level of competeuce on
QO0, which implies a longsr initial time to market. &
may also require new tools, new programming
languages, new 'metrics and new software
development processes, All these issues can
complicate the software manager's job, The manager
needs to deal with new or different problems:
staffing, traiming, scheduling, cost estimation,
standards, documentation, etc,

Finally, Page-Jones prescribes a different sequenns

- of activities (for 00} from the traditional project life

cych., Thix significantly affects development
sequence of a project as welt as the cot’ ‘beneffh
analysis of the project und.ataking "

4.1.3 Guidance

There seems to be Iiffle guidance for project
managers in the form of published sources. It seems
that training should Le provided for management as
well as developers, 25

Danicls™ pives the following guidelines for

managers:

» Project managers mmst understand the
technology being used on their projects,

» Evolutiopary delivery is the best way of
reducing project risks,

» FEach cycls in the development should be linked
fo time scales and should deliver some
executable cade,

» It is never too soon to start with designing the
software architecture.

4.1.3.1 The customer

Ag part of changing the culiure the customers nsed
o be convinced, sincs they often associate a new
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technology with high risk.{29] Some steps that are
recommended: .

s provide capability briefing charts that address
the perceived risk areas, such as benefits versus
cost, training schedvles, CASE tool strategies,
and Refurn On Invesiment.

e train the customer to be familiar with QO
topics '

s explain long-term payoffs,
4.1.3.2 Preploming

“Ca efitl pre-project planning will smooth the
trangition from a chaots. software development
process. The softwars de\relognent plan must be
the first docurent produced.” 128]

4.1.3.3 Taylor's suggestions

Taylor [43] suggests 2 new model for the
management of corporate computing:

s It is nof suificient to just modify the waterfall
modet by giving an OO twist to each phase of
the development cycle, and then claiming to
have QO analysis, OO design and OO
programming in place.

+ Software should be built in layers similar to the
way hardware is built. Therefore frameworks
should ba vsed,

s He also feels that OO cannot be adopted by just
adopting the new technology. One has to
change the organisation, corporate culture and
reward sfructure.

4.1.3.4 Knowledge engineering

Ta help support AT&T in their move to OO they
made use of knowledge engineering[43]. Basic
research was necessaty to manage object

and resource planning, Behavioural and
organisational research was necessary to determine
how to make reuse happen.

4.2 Teamwork

Beck[31] wrote that human communication is still
the most important remaining barder to
programmer productivity. According to Booch,
“attempting to develop a complex object-oriented
software system with a non-object orfented f.am
will add significant risk fo the suwecess of any
project” since the roles in an OO project are very
different from a non-OO project. He also reasons
that there are some roles in an QO project which do
not even have analogies in non-00 projects.

According to Coplien, communication I~ the key to

| effective teams: “with the advent of objects came

the promise of weil-documented interfaces that
communicated behavioural intent while hiding
implementation detail. Experience has shown that
design is more subtie than that,” Therefore it seems
that many of these issues require good
communication and therefore good teamwork.

Recommendations for a successful development
team[29]  inclvde working with  process
impravement groups to get the team involved with
docamenting the new processes and initiating
participative managerment,

4.2.1 Staffing _
The following advice is documented:

o Hazeltine[43] recommends high-level architect
support for the development team - a ratio of at
least 1 architect to § developers.

e According to Vayda,I89] choosing the right
team implies choosing the right attitude rather
than technical skills, which can be learned.

» Team buy-in: both Vaydal89] and Fayad [23)
found that developers must therefore be
selected carefully, to possess aggressiveness to
push forward new ideas and receptiveness to
pain knowledge.

o De Champeaux(23] recommends using a

technology. Empirical research was necessary to central object support team.
collect the data that managers need for cost models
ndm131 Verslion 1.00 3 November 1995 Page 15
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» Page-Yones{71] warns agaiust staffing projects
entirely with stage threes (as described in
section 3.1.3 Achieving the OO goal)

¢ Itis recommended to get an OO expert that can
solve methodology limifations not uncovered
during training, train new erployees, adapt
CASE tools and do extensions for the problem
domain and the organisation®s standards.[29]

* Haviog a domain analyst that can co-ordinate
with domain experts on different projects,
develop specifications and designs for reuse
and create or maintain a class library is
recommended.[29]

+ [tis also advisable to have a pratotyping expert

that can evaluate requirements for

_ completeness and design efficiency, prototype

objects and comimunicate requirements to
software developers. [29]

» “The most important factor in getting OO
technology inserted was skill leverage....the
good procedural designers became the good

objest designers, probebly because they had

abstract reasoning capability{91]

s Organisations often have to choose between
traditional developers with many years of
experience and newcomers with skills in OT
and modem methods. Neither will do since
ttlég shouid fearn from each other- Graham,

4.3 Training of OO professionals

4.3.1 Why training is imporfant

“What we learn from QO fechnology and its
changes we need to apply io the other areas of
business because it is clear that the business world
will have to cope with imcreasing amount of
change. Training is key” — Hazeltine.[43]

Page-Jones wrote about a popular myth about
object orientation where companics claimed “We
dow’t need any requirements-analysis training;
we're object-oriented.”[71] He argued that
successful object orientation required more training
in general software-engineering principles; because
the structures of object orientation are more
complex than those of a structured design systems.

He reasoned that a structured system contains lines
of code and modules which implies two levels of
construction whereas an object-oriented system
contains lines of code, methods and classes
resulting in three levels of construction. Inheritance
hierarchies also adds further complexity. He
mentioned his concern about the frenzy among
training companies seeing en opporfunity, which
lead to object orientation becoming undisciplined.

That training is a critical issuve, is confirmed by
Pancake[73]: Most dollars spent in converting to .
OT can be contrituted to education and training.
(There is the paradigm shift, as well as new
programming lanpuage, software development
techniques and tools to get familiar with)

Stroustrupl66] commented that better education
should be a top priority, and should consist of a
blend of theory and practice.

The role of training was also emphasised by Janet
Conway of GE Advanced Copcepts Centre,{36]
who claimed that the largest cost in converting to
object oriented fechnology is training.

According fo Taylor[43), a study covering a 50-
year span illustrated a refurn on investmen( for
training being 42 times that of capital equipment.
In spite of this large return, the total doHar amount
of investment for training by American companies
has beer only a small fraction of that for
equipment. He concluded that there needs to be
better support for and more investment in
education and training to be able to survive.

- Ope can summarise this section about the

importance of training, by using Lato’s [471
cominent: “Technologies come and go, In time the
brand new teckmology of today will be a dinosaur.
But a company that has learned how to learn will
be able to adapt lo the ever changing reality of
doing business today.” '

4,3.2 Guidelines _
Several authors gave their guidelines for training:
New developers should learn from the experience

of others. However, this does not imply
handholding or outsourcing. [85]
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Fayad [29] prescribes five W*s: What - qualified
0O training, Where — in-house, Wha ~ everyone
involved in the project from customer to tester,
When - just in time, Why - rapid change in culture.

To foster an environment where new technologies
thrive, Latol47] provides the following guidelines
for orgerisations:

¢« Culiivating early adopfers in-house who are
enthusiastic about the technology and willing
to stay ahead.

+ Using mentoring is a good way of trassferring
knowledge from experienced people

s Giving time for experimenting with the new
tectmology before meking it part of
developers’ noimal workload,

s The technology should be nfraduced at a
comfortable pace.

s People need to be constantly reminded of the
benefits of using OO.

¢ Management should be trained on the
technology to be effective at managing people
and the project, They need to understand the
deliverables, the resources needed, differences
compared to the old way of doing things, and
risks associated with transitioning to the new
technology.  Without  proper  training
management will either fear new technology or
can get the wrong perception of the technelogy.

» Investing in tools, consulting and conferences,

enables companies to benefit from industy

experierice. Using consultants can provide an
external check on the way work is done which
can reduce the associated risk.

» Since ma.y people will accept outside
expertise more easily than in-house, buying
outside experience often benefits the process,

Dodani's article [27) tekes a so-called shock
therapy approach as a sclution to the problem of
immediately retraining highly qualified people in
the workplace,

Still on retraining procedure-oriented developers:
research done by Manns and Nelson[56] found that

analogies can help procedure oriented developers
in the transition fo OO, Their case study was done
using people with procedure oriented experience,
Some of their findings can be summarised as

follows:

Tabled.]

'O_O.dnp'cept K o Assotiated * procadure

T onentedconcept :

Message passing Functicn parameter
passing, spaghetti code

Class hierarchy Database diagrams,
flowcharts, strusture charts

Object abstraction aad | Abstraction of proceduris

encapsulation

Qbject Program, module, ﬁmcﬁun;
database, datubase record,
data  structure,  library,
attribute, file, abstract data
type

Class Database, database table, |
data structure

Class hierarchy Nested data struciures,

(inberitance) functiozal decomposition,
hierarchical data model,
database normalisation

Methods Funetion , procedure

Encapsulation and Linking object code, Iocal

information hiding variables

Polymorphism Case statement / if then
else statements

Bulmanf22] recommends the onler of training to be

managers,

analysts,

designers, and then

programmers, He also mentions that the probability
that meny organisations will follow this path is

very low.

Yourdon [92) refers to Page-Jones’s experience
levels[72] when giving his training suggestions
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¢ He recommends assessing current expertise lavel
and establishing medium and Jong term goals.

s A crucial project should not be attempted with
cnly stage 3 developers and below.

« Inhouse epetiss D findamental
methodclogies and principles. should be
Manns ™ recommends the following:

e A project immediately after training to maintain
interest and skills cbtained.

« A structured mentoring program. to provide
support.

» A system for locating OO literature.

s A plan for in-house versus contact courses with

the prospect of educating some employess to
bacome future trainers.

According to D’Souza™ the following steps should
be taken:

¢ The transition shonld be done on multiple fromts,
including consulting, mentoring, and formal
uamms. i ]

s A Janguape trainimg courss is not enough.

¢ 'The curriculum shouid follow consistent object
principles throughout.

¢ The course should actively encourage rense by
providing and requiring component rense.

Pancake adds the following ™!

= Prohlems arise when psople attempt to learn OT
through a hybrid language. The author atgues
that C+3 is the worst language to start with as it
allows you to slip back into the habits you're
used to, whereas languages like Smalitalk and
Self force you to think in an object oriented
way.

o Pancake reasons that it is probably better to
defer Janguage tmmmg until the OQ concepts
are understood, since the leamning hurdle is good
design.

s Lt is difficult to evaluats the quality of a good
Q0 design, which again demonstrates the need
for training.

+ There it a lack of good didactic examples based
on real world needs instead of the usnal vending
machine or ATM examples.

s  Garbage collection plays an important role for
people using a hybrid approach m changing.
Training should therefore cater for this.

Gabriel raised the follow g technical issues:'™
» The student needs to unleam defining data

structures  gepacately from the control
mechanisms that manipulate them,

. One should guard against problems that eccur in

an uncontrofted 00 design where messages fan
out so that communication becomes complex.

» Training should includs teaching about limiting

complexity by keeping co-operative components
within a framework.

4.3.3 Selecting a training organisation

The following criteria should be used when selecting
an external training service M

a  The training company’s client base.

e The skill level of the fustroctors.

¢ The quality of the course material.

s  Whether an integrated curriculum iz provided,
i.e. whether architestire is taken into account,
whether only one 00 language is taught, ete.

s Whether the company takes advantage of new
technology tools, £.g. the World Wide Web,

+ How easily the company’s technology can Le
leveraged.
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¢ Whether the training program can be customised
1o fit the commpany’s specific needs.

» Whether the training propram makes use of
more than one methnd such as lectures, hands
on, exercises, ohe-on-one tetorials, etc.

s  Whether support and mentoring iz provided
throughout the project.

" The level of follow up that is provided.

4.3,4 A new curriculum

" It is Meyer’s ™ opinion that OO should be taught
as ealy as possible since it provides good
preparation with formal approaches to software
specification and verification, However, ke warng
agamst the introduction of a formal specification
method as it could overwhelm students.

In his article Wick P! provides a description of the
content of & first year computer science course and
also describes how it should be adapted so that
students feam that OQ is purely a medium and not
the message. The message should be software
reusability, '

“The major pitfalls of current approaches o vsing
C++ and 00 in C81 stem from a misplaced focus
on the tools rather than on the application of the
tools. .. Students are not motivated throngh the use of
concepts before they are asked to consider their
implementation™. He also reasous that life cycle
issues such as maintenancs and documentation
should be made important, arguing that C81 courses
often only teach students to be consumers not
producers of reusable software.

4.3.5 Profile of an OO student

Liu 1™ describes the profile of an 0O student:

Several hundred students i introductory 00O
programming courses wore studied in 1990. They
used Smalitalk to learn 00 and a smaller study was
also done en students using C4-+. Students varied
from being experieaced to novices at programming,

varied from managérs to software development
people, ete. He found the following;

o Inquisitive students and these with broad
programming backgrounds did better.

s A strong and perhaps umexpected association
arose between C experience and object leaming,
The authors explained this saying that people
with C experience are likely to be thoso with the
software sophistication to be successful with
objects,

s More positive results when leaming objects
came from stadents with more recent
programming experiencs,

e Negative findings came from students with
experience in assembler or COBOL.

4.4 Ovganisational issues

From the opinions and experiences of the following
pecple i is clear that the organisationsl issues have
a large part to play in the successful implementation
of 00 in a company.

In Graham’s opinion ¥29 the problems remaining
are organisational. It has to come from the top.

The focus is on changes in the organisation as it
adopts OO0, with regards to the project tfeam
structure, management policies, development
process, etc. ~ Korson F9),

Korson (director of COMSOFT - Consortium for
the management of Software Technology) also said
that he has seen “projects fail to achieve the promise
of Q0T because the organisation did not understand
the changes in corporate infrastructure that were
necessary to support the object paradigm™,

Johnson P reasoned that good GO systams are
structured differeatly than conventional systems, and
therefore a diffsrent organisational strueture is
needed. He recommended teams owning groups of
related classes and individuals within teams owning
classes.

Hazelting!  from NCR agreed that the
o.ranisation design is extremely important for
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success, and is as much a factor ag the object
oricnted  paradigm Htself. He recommended
tailoring the organisational desipn to a specific
organisation, project and number of people.

The implication of staff reassignment can be
described as follows: If an OO-experienced
company has to write only 20% of the new lines of
code per applicafion that it used to, then the
company tueeds only 20% of its former
programmers. There are several new positions that
need fo be filled. Therefore, the “exfra
prograsimers™ shounld be re-trained and re-assigned

- into rofes such as library manager, library class

programmers, prototyper, requirements anal
implementation designer, etc. - Page-Jones.[71]
And finally, the role of the orgamisation w's

3. Corporate Issues

5.1 Time when Undertaking OO

Would an organisation aitempting OO today make
faster nrogress?-

Fayad [S1] argued that in the past, there were very
few tools and methods available. However, a lot
more became available fo choose from which often -
lad to confusion about what to use.

Table 5.1, describing the 1992 sitnationf21]
supports Fayad's reasoning. Tick marks indicate
features supported by the specific methodology.

At the time, the preat diversity of methodologies
was being advocated as a healthy sign as the

confirmed in Mentor Graphics.[43], 2 company that | technology was still developing.
adopted OO on a corporate wide basis in 1985, In
this case class development was centralised but the
components of the framework were created and
managed at department level. This was made
possible . because of decentralisation within
organisations.
Table 5.1
B ] . B B T _ o~ I
2 2 g -3 B g g &1
. %_ % i EE g . ) 5
o | -y g__ : 1

Balfin_ | v v v

Coad v v v v v v

Calbert v v v v

| Edwards v v v
Gibson v

Jacobson v v v v v v v

[ Rurtz v v v v v v

Odell v v v v v v v

| DPage-Jones v v v v v v

Rumbangh v v v v v v v

| Shlaer-Mellor | v v v v v v

Wirfs-Brack | v v v

Page-Jones[71] recently said the following:

“*Although just about everything we need for object
orfentation is here, nothing is as sophisticated as it
will be five to ten years from now. Some of the
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facilities that we now have are awkward to use and

there are marny reports of development problems...
On the other hand, most of these problems are
receding into the past, as object orfentation,
recenily a revolutionary new approach to sofiware,
is now joining the mainstream of soBware
techniques. A shop currenily embarking bpon
object orientation is therefore no longer an early
adopter and 15 a0 longer foreed to pavigate a
pioneering voyage to Terra Incognita.™

One can therefore derive that the situatior is now
more favourable Ffor companies cumently
conteraplating the fransition to OO, '

5.1.7 Standards

Regarding object standards Seldoni82] described
the sttuation as follows: “00 languages began to
appear in the mid 70s. By 1994 there were over 50
languages. As can be expected users could not find
one language that catered for all their needs and
this lead to the methods war, which saw various
methodologies begin to incorporate each others,
technigues. Unfortumately -the methods that
eventually emerged had strengths and weaknesses.
The subsequent development of the Unified
Modelling Language (UML) began in Oct 1994,

The UML has since been accepted by the Object
Management Group (OMG) late in 1997.

Many argued that QO has taken a long time to

mature in the enterprise due to the lack of
standards. Hopefully this new uaified approach
will pravide the solution. With one standard it
should now be a lot easier to move to OO than it
was in 1992.

512 Mawrity

Page-Jonesl71] refers to Watts Humphrey'’s
description of how an organisation's sophistication
goes through five levels, or ages, of software-
engineering maturity in applying 0O. According
to Humphrey’s description there are the five ages:
Anarchy, Folklore, Methods, Metrics and
Engineering,

The Age of Anarchy implies “a maelstrom of
methods, with all the analysts and programmers
doing their jobs in whatever manner they please.”
The Age of Falklore is about informal knowledge

about what works. The Age of Methods formalises
approaches to building systems and increases the
likelihood of success by Jeaving less to chance, The
Age of Metrick iafroduces quantitative
measurements of processes. The Age of
Engineering entails producing systems becomi g
routine.

The author prescribes that a shop needs to be at
least in the Age of Me . uds before it can maturely
gbsorb, manage and exploit object orientation.
This corelates with the need for quality in the
development process,

Ed Yourdon mentions the following critical areas

. for measuring the maturity or readiness for using
| Object Technology in an organisation 1921

s Is a support infrastructure available?

s Are good OC tools and implementation
technologies available?

e Is the organisation sophisticated enough to
successfislly change its development methods?

- Are applications being developed by the

" organisation the kind that will effectively use
the OO paradigm? '

Concemns about the maturity of the fechnology,
arising rom industry can be derived from a
survey,[74] summarising reasons given by 1991
and 1993 survey respondents for NOT using OO at
the time. {Table 5.2) Resulis indicate percentages
of respondents.

mim13t
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Table 5.2

REASON . - [ 1991, { 1993
Not aware of echnology 30 | 1532
Honcfits not demonstrated | 3.5 | 19.3

No busirtess need 17.2 3.5
Technology too costly 0.9 2.5
Organisation unprepared 198 [193
Technology too immature 19.8 | 36.8
Other 78 {53
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5.2 First Project

Io Lato’s articlel47] the importance of pilot
projects is emphasised and the following guidelines
provided.

5.2.1 Expecting mistakes

“Mistakes are a normal part of the learning process
so ensure the project can afford to make mistakes
and take the time to Jearn it right. The pilot project
should be done in a short interval so it provides
timely feedback. Understanding and applying the
technology cowrectly is more imporiant than
meeting the schedule” — Latol47)

Page-Jones [71] recommends accepting that the
first praject will not yield great financial dividends,
and might wind Lp costing money. The project
team will take time to leam, and new tools for
development and Jibrary management will require
a monetary investment. He cautions against
building up unrealistic expectations and against
trying to adopt every last aspect of object
orientation all at once,

5.2.2 Highvisibility

Korncoffi23] recommends choosing 2 small noa-
critical problem to establish an initial success.
According to Vaydaf891 the project should have
high visibility but simultaneously also 2 lenient
schedule.

52.3 Budger

The budget for introducing object orientation
should not be tied to a single project budget.[71] -

5.24 Anewprofect

According to Fayad{28) the first project must be a
new project which does not have added issues such
as legacy systems,

5.2.5 Large and meaningful

The first praject must be large and meaningful
enough to influence the other project members®
attitudes towards 00.[28]

5.2.6 Support

The first project must be supeanrted by the customer
and high level management.[28]

5.2.7 Staffing

Staffing the first OQ project requires specia
consideration, People selected for this team should
be eager to learn new noncepts.[28]

3.2.8 Mmagement

When promoting the concept to management, one
should not refer to & paradigm shift as this holds a
negative connofetion. OO0 can be promofed by
developing meftrics, standards for languages and
libraries of success stories.[23]

5.3 Adoption of a corporate object technblogy
centre

Korson’s concern is about the need for adaptation
to change since OO Is still changing.[43]

“C+4+ has gone from single inheritanice to multiple
inberitance, exception handling and tempiate
types...What will happen to a culture within a
corporation with this aceelerated pace of change?

. Many - companies are used to hiring COBOL

programmers ands then using them for 10-20 years
with litile need to update their knowledge. How do
you see the infrastructure of an orgauisation
adapting to support continved change?”

Korson(44] also found that corporations adopting
object-oriented technology on a large scals are
facing some complex technical, cultural,
arganisational, management, and policy issues.

To facilitate this edoption, a number of
organisdons have set up a corporate “object

technclogy centre” (OTC).

According to Vaishnavi, [88] having an OTC can
help as a changs agent, in establishing policies, in
bringing members of the technical staff into
personal interaction with mentors, ete.

ndm131.400
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5.3.1 Goals gf an OTC

The following goals have bean esteblished:

o Technology insertion through hot lines,

* Promoling general interest T 4 » ter ' ology
from the bottom wp.

» Getting top down support for investment.

e Providing recommendations on standards, tools
gte.

. Prowiding training,

» Ensoring the methodology promoies e

softwars engineering.

» Driving a common enderstanding amongst all
technology practitioners.

s  Managmg rapid_’ development.

£3.2 Roles of an OTC

» Rducation / knowledse broker: book Hbrary,
nawsletters, educational services, speakers.

s Technology transfer: mentoring, training, pilot
pmojects, apprenticeships.

= Technology support: hot lines, customising the
technology for the organisation. -

s Co-ordination of efforts: providing mformation
across projects, building infrastructure for the
orgemisation .

. Changing the colture,

e  Asset msmagement.

¢ Managing extemnal vendor relationship.

= Business strategy synchronisaticn.

s FEvaluation for sppropristensss for classes of
prajects.

e Networking, consultation.

+ Evaloation and research.
« Standards, guidelmes, regarding design Teview,
reuss process stc.

«  Promotion and selfing OO to management.

3.3.3 Guidelines

5.3.3.1 Merrkes

~ Approaching management purely with technical

aspects will not succeed - one has to demonctrate
improved produciivity. Unfortunatel, there isnota
lot of information on metrics for 00,

“Metrics are fimdamentally different for OO. The
OTC should push for the development of such

-metrics and need to help drive this development by

working with projects to mderstand and validate
what types of data are important to collect” 7

5.3.3.2 Management

The following guide]ines are given:

s  Getting mmagement involved early ¥

¢ Providing documented tools and techniques.*?
¢ Mentoring should be hands on. 9

» The transition to OO should not happen too
fast ™!

s The expectation of rensing GO m the first
year®™s,ould not be created.

«  One programming language is recommendsd. ®2!

s« Finding a dlammthatwﬂlmﬂmwmmls
also reconnneaded

pemI3)
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35.3.4 Implementation

Various USA. companies are currently busy with the |

following kind of activities in their OTC centres:
education, OO hotlines, fool evaluationis, monitoring
projec. aatns ete, B2

Thers seams to be 2 groups of OTCs: those fo~using
en edocation and technology transfer, and those
focusing on infrastructure and previding retsable
entities.

5.4 Project size

Ed Yourdon’s comment i 1990 was that “A system
composed of 100 000 lines of CH+ is nct to be
sneezed at, but we don™t have that much troubls
developing 100 000 fines of COBOL today. The real
test of QOP will come when systems of 1 to 10
wmillion lines of code are developed™, P4

He proved to be right:

T 1994, Hattman ®7 reported that most current 0O
rethodologies and tools do not yet provide 2
suitable level of coverage and support for the
construction of large-scale systems, incleding:

» The ability to drive the process from the
business models and not from the requirements
statement.

» Addressing usability aspects from the very
beginning of object model development.

» Gijven the event driven loosély coupled nature of
these systems, state transition nesds to be widely
supported.

« Contract definitions need to be addressed
throughout the development.

Also, in 1995, Vayda’s experience ™ in large scale

projects was that “applying the OO0 approach in the
industrial setting tumed ont to be a battlefield
strewn with Jandmines in a number of surprising
areas”. '

- Has provided the following characteristics that make
large projects prone to problems:

. Information systems grow i a piecemeal

manner over a long period of time, There is no
model to explain how the various applications
databases and platforms work topether,

o Different groups helped develop the project and
therefore have different wndersandings of the
problem. '

» The application has to be integrated with other
applications.

e A platfo.:n change is part of the re-prirements.

¢ Data relationships are complex and databases

' = There are high performance requirerents,

» The system requires friendly nses interfaces.

+ Ths » “ution must be scaleable.

e There is 2 lot of inertia and resistance to change.
o There are a lot of political issues.

The situation: today can best be sununarised by the
Cutter Consortium’s conclusions:

“Large companies are generally ahead of smaller
comparnies in adopting OQ. Large companies are
Hikely 1o have CORBA and C++/Java while small
companies arve ahead in adapting 00 databases,
reflecting the stronger hold ihat database
managers i large companies have on their
organisations. * B4

55 The role of Quality and ISO%000

According to a survey amongst panellists™ when
asked whether ther: a relatiouship between the
migration to 00 and “process mprovement” and the
capability maturity madel, it seems that the majority
of panellists felt that “process is still more
findamental than which methodolozy you choose.”
1t is felt that one should rather then use structured
methods with a well-defined process, than use Q0
languages such as C++ and Smalitalk and hack
Organisations often begin using OO0 withow having
any software engineering process as a foundation.
The benefite of having such as process can be
found in the statement “Software development

ndmi3i
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. pracesses may the abstract theories of the QO
technique into concrete and repeatable sctions™[28]

The next section explores the role of quality in the
transition to OO,

3.5.1 Arguments for Quality and ISO9000

00 wili only benefit the organisation if the correct
processes are also in place. Although the NASA
Software Engineering fransition to OQOT took 7
years, this is typical ini any ad hoc environment

5.5.2 Against Quality and ISO9000

Korson[431 argues that tlte more mature & compary
is, the more reluctant the company is to move to
Q0 because of the immature state of the process
infrastructure for OO software development,

5.5.3 SEIlevel

The necessity of having an appropriate SEI CMM
level? for success in QO is discussed in the
following position papers: :

According to Baer[23] it is not necessary to
achieve some SEI level to move to 0O, however he
recomimends moving to level 3 to maximise rease,

Beinisen reasons that the SEI level can influence
the ease and duration of the transition to OO.
However, the transition can only be as orderly as
the SEI level. On the other hand high SEI levels
could cause difficulty as the company has set
practised processes which may lead to inertia to
change. He therefore feels thay companies at level 1
should consider the transition to a higher level
concurrent with moving t0 00,

Bulmanl24] believes that if a cholce exists between
shifting to OO and improving the SEI rating, the
shift to OO should be done first. He reasons that as
the organisation moves up the maturity scale it will
be with the better methods. If an organisation chose

% The CMM (caprbility maturity model} was developed
by the SEI (Software Engineering Institute) at Carnegie-
Meallon University, and defines five levels of maturity in
the software process of prganisations.F1

to first move to a higher level on the SEI scale, and

- then changes to OO this would cause a temporary

drop back down the scale because different parts of
the organisation making the shift at different rates
will result in inconsistency.

Korncoff's comment was that large scale reuse
goss together with the SEI Jevel.

Tn his - articlel89] Vayda confirms again the
importance of ensuring a quality process, saying
that OT requires the development processes

“required by the SEI (e.g. version control, metrics,

inspections, etc) to be handled very well, regarding
the following:

& consistent Ac.lysis Design and documentation
» change management

» traceability through the system development
life cycle :

The author therefore strongly recommeads, along
with the adoption of OOT, the adoption of a
process improvement program,

Baer [23] said that although lots of companies have
small pockets of OT, when it comes to using itona
large scafe, using objects requires understanding
how they impact every facet of the system
development life cycle which apain enforces the
drive towards quality.

According to Bulmanl23), it is not recommended
to change every aspect of the sofiware process
when making the transition to OO. “The need to
understand the users of the software, and
commenicate with them in a way they understand
does not change, This is the core of every
develapment process and must dominate the
devising of new development methods. It simply
does not matter how well you solve a problem if it
is not the one your customer wants solved.”.

A nate of warning is also given: the development
enviconment in any large organisation must
provide support for both an OO development
process and the previously used process. No
organisation can commit suicide for the sake of a
new “truth,”

ném139
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56 Configuration Management

According to  Yourdon,[92]  configuration
meanagement is 4 major issue in OO projects
because of inheritance, Inheritance is cne of the
technical virtues of OO, but it can also be an
Achilles heel.

It is also important because of iteration rapid
prototyping in small muiti-person projects, OO0
projects need good configuration management
tools for version control, impact apalysis, group
ware issues etc.

5.7 Exzperience Rey Jrts

“Risk management is mandatory. We can either
learn from others' mistakes or create our own lo
learn from™ — Love [53

“Ten times more people showed up for a recent
Java conference than for the most recent object
oriented conference. Java has gone mass market
(because of objects). But mass market users ...have
not read 10 years of JOOP or OOPSLA
proceedings, Many are just beginning to make the
mistakes that v=re well documented eight years

L

ago

5.7.1 BNR

Af BNR the developers leamed the following
vatuable fessons[39]:

= continuous integration is crucial % successful
integration of applications and frameworks.

¢ acommon design vocabulary js necessary, This
is where patterns can be useful.

» cultursl changes can be a significant ohstacle.
Learning fo communicate requirements in
terms uf problems rather than solutions is
irportaat,

s high cohesion and coupling of objects can be
used to one's advantage in organising the
people as well as the sofiware but care must be
taken tfo ensure than the organisation mimics
the architecture rather than vice versa.

BNR’s problems were the following[59];

» requirements were captured in a variety of
formats and levels of detail - some foo detailed,
othiers too abstract.

o There was a lot of repetition of requirements

» the number of use cases made the task of
analysis impossible.

» requirements were written without a common
vocabulary

» designing class interfaces was difficult

5.7.2 Knowledga Systems Corporation

Reed Philip from Knowledge Systems
Corporationf43] has helped companies with the
transition to QO and found the following problems:

= Team sizes aré often too large

o Management resists iteration and question the
investment in refractoring classes that seem “to
waork as they are”

» Languages support a tate of change that is
faster than an organisation can support — this
causes programmers to add new features faster
than the documentation team can document
thiem

s  Tools are still maturing

* Revse is often not well understood and easily
oversold. Most classes are not reusabie outsids
the system they were developed for, Also, most

companies lack the organisation and
communication to support reuse.

5.7.3 OS/M400 project

. The 087400 project described in Berg’s article[12]

found the following success factors:

¢ Team members became proficient in CH+
using it for OO and not just a better C

s Having clear objectives helped

s Having experience in an object based
background helped

rdmi3t
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e management consisted of former developers
which therefore had the necessary technical
background.

» individual teams were rewarded by schedule
and not lines of code,

» frequent system builds furned quality into a
reality rather than being an abstract concept

s training aud meatoring

¢ proper inheritance was emphasised during
fraining :

& desipn pattems were useful duting training

= CASE tools were mostly used to capture
~ designs and the whiteboard for producing the
design o

+ they used a performance engineering team

e G+ was found to be very effective. The
Pexibility of C++ however also Iead to more
options which increased complexity

The following problems also occurred:
s Code bloat due to the use of templates,

» Multiphs inheritance was not very useful at
implementation level,

5.7.4 NASA

At the NASA Software Engineering Laboratory
(SEL)51] using OO has decreased costs, shortened
schedules and made the system more reliable,
They found that 80% of the benefits of OO
stemmed from abstraction and encapsviation,
providing the most economic benefit for costs of
projects, rather than jnheritance and polymorphism
and dynamic binding (aithough these were still
helpful).

Balfour said that “inheritance and polymorphism
may be the fup part of OO, but it's the more
pedestrian parfs that are giving us & lot of the
benefits” :

The descriptionl86] of WASA  Software
Engineering Laboratory's 7 years of expetience
provided the following insight:

00 was introduced with the promise of reuse
yielding benefits in the cost and reliability of
software products. It was expected that GO would
be more intuitive than the structured development
traditionally used, Therefore it was expected that
the cost of developing new code would also
decrease.

During the 7 years that the study was done it was
found that OO dces promote reuse but some times
ueglects important issuwes such as run-time

efficiency.

It wag found that the use of OO is not as intoitive
as expected, partly becanse the technique was new
fo an organisation with a mafure structured
development process. Also, it was felt that skilled
designers are still needed to solve difficult domain
specific problems. On the other hand OO was
found to be the first technology that covered the
entire development cycle which resulied in
productivity improvements and  decreased

| development cycle time. In this sense it was the

most influentjal technology studied by the
Software Engineering Laboratory.

5.7.5 MPR Teltech

MPR Teltech's experts[87] felt that the following
actions leau to their OO success story:

¢ Edueating
protatyping

the team and allowing for

| o Using objects from analysis through to design

s Using an iterative approach to allow for
paraliel development activities.

+ Using the right implemeniation language

s Developing on multiple platforms

5.7.6 DCE systems

Experience reports{8] detailing the blending of QO
and DCE jndicate that this has not haen easy. The
following problems had to be faced:

s C++'s objects are single process objects

nam$31
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o There were existing legacy C-based
applications that needed to be reused in the
short term

Regarding the Irck of experience in the developers
the following issues were stressed: mentoring,
reuse, encapsulation and iteration,

They based their distribution approach on the
following:

»  Using proxy objects encapsulating distribution
» Usingan OO DCE

» Using a consistent precess model

o Using a consistent approach to testing

o Tterative development -~ many of the
executables were built from third party and
platform Hbraries. Finding ont how they
coexist in an application is vital.

5.7.7 Caterpilli~

Caterpillars trensition when moving from COBOL
and mainframel[7] lead to the following revelations:

In 1992 it was felt that there were suificient OO
tools commercially available fo support the
development of a namber of smnall prototypes. The
hands on experience with the prototypes would
then permit the evalnation of OT.

The following problems had to be overcome:

¢ The majority of the staff consisted of
mainframe COBOL developers with little or no
PC experience,

e  They had vory little experience with iterative or
rapid prototyping techniques.

Tt was decided to follow a pure object oriented
approach that would focus on reuse, encapsulation,
etc. Since there were no OO COBOL tools
available, Smalltalk was chosen since it was
perceived to be easier for COBOL programmers to
learn. CRC cards were used since this was
relatively simple to learn,

The following problems occurred:

o They had a difficulty in stabilising the design
due to so many CR{ cards and not having
automated tools. It was felt that supporting
tools therefore needed richer functionality.

» Tt was not clear how to handle persistent data
within an object oriented application.

+ Without automated tools the current process
was not self-documenting.

* With prototyping it was not clear when fo stop
iterating.
5.7.8 The Eagle project

The Eagle iject undertaken by Andersen
Consulting[37] highlights the following problems:

 « & clear requirements specification does not

always exist, as sometimes assumed by the
specific methodology being used.

» typical methodologies often do not address the
usability of the system.

Berauss they used framework-based development,
80% of the entice system code resided in
application architecture, middieware, and operating
system layers. Only 20% of the code would be in
the application specific layer. This breakdown
translated into a significant maintenance saving

‘over time. Eagle's concept of tomponent-based

solutions therefore fociised not on the object level
but at the component level.

5.7.9 Hewit

Harrison[33] deseribes how in 1989 they found
abject instances to provide # naturn} way to model
program constructs, and to capiure complex
relationships between different aspects of a
software system,

They felt that the object paradipm could be
efficiently implemented oi1 standard hardware and
software and that it provided some degree of
extensibility without requiring major modifications
to the existing implementation,

According to Tim Hilgenberg,[43] they therefore
decided to introduce OT even though there were

ndm131.100
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not many tools available in 1991. At the time they
experienced the following problems:

e The team had to be educated ~ they solved this
using formal training and lots of practics.

« They struggled with devcloping a technical
platform for development in the runtime system
without 2 toal to help,

¢ Theyhad to manage reuse in a large project —to
do this they created a tenetitory group within
the project organisation.

5.7.16 Chembench

At Chembench™ designers chose the evolutionary
approach and usad a wrapper to include the existing
software. '

Their advice was ensuring consistency so that the
comventions and rules a programmer learns with one
class is adhered to by all classes, thus making it
sasier 10 use new parts of the system,

5.7.11 Digital Consulting

Digital Consulting’s OO Pilot Program®™] found the
fellowing to be success factors:

s ‘management support and wnderstanding of the
technology

# emphasising OO analysis and design and not
just coding fiom the start

s providing mentoring through consultants

e spaced and timely training geared to actual
projects, for both management and technical
staff.

» concrete milestones

+ having a formalised OO software development
process

= reguiartechnical reviews

e having =z stable and mature organisational
structure that can undertake the tedmologlcal
change

» Toplementing a change i culture, where the
- oiganisaticn has incentives for technical staff to
1zam and adopt new technologies

s Careﬁt]lyselecﬂugandplanmngtheﬁ.rst fow
pilct projects

- & Haying different project strustures, roles and

responsibilities to adapt to the 00 paradigm

- 5.7.12 Hewlett-Packard

In 1995 at Hewlett-Packard™ OO bad been used
throughoit the company for up to five years in
divisions including telecommunication, medical,
measurement, network and printer markets, and
manufacturing. The commion set of drivers were:

s Faster development making it possible to
produce dertvative prodicts quickly

s dealing with complexity: using 00 helped with
abstraction

+ software develop nent hecame mord macagsable
¢ managing larger teams were made possible
s Iagaby sysiems could be evolved

Compared to the study in HP i 1990, chjects were
now being applied with more confidence and more
success. Projects were getting bigger in team size,
Since the 1990s study there had been caly 1 large
scale failure, Also in 1990, reuse meant class
libraries only, whereas in 1995 several divisions
were using OO to successfully develop domain
specific fameworks for product families,

Ths lessons they leamt were:

» investing in a training program that inchudes
. classes, pilot projects, mentors, and reviews.

* Planning evolutionary development cycles based
on 00 models.

= staffing according to the natural distribution of
work that occurs as development progresses
through analysis and design. {The high level
architecture is best done by a small dedicated
team.)

nekntad
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e measuring progress by completion of OO
analysis and design models. This includes
maintaining & metrics database

» introducing  processes to  enbance
comrtinication of OO analysis and design
models across teams,

= adapting OO to meet project requirements.

& recapturing the design of legacy systems in QO
" analysis and design models.

s regarding tools, the CASE tool sitnation was
not satisfactory. Most users regarded CASE
tools to be very important.

» Current methods did not address the problems
of how to scale with the size of the problem.

De Champeaux’s 1992 study[20, also at HP,
provided the foilowing insight:

» unlike in struetured methods whers there is a
discontinuity between analysis medels and
design specifications, (because data flow and
pracess models become control flow and
interface deseriptions) in OO the anslysis
model becaime a powerful framework on which
the design was built.

s the defect rate with C++ code was 50 % lessg
than that for C code on prior projects,

» acomplete requirements document was crucial

» regarding reuse it was found best to separate
the varions phases, since some parts were more
reusable than others,

6. 'Technical Issnes
6.1 Development Issues

6.1.1 Problems

Aksitl?} identified several technical problems in
1992:

Problem 1: Problem domain _ structure:
Identification of problem domain structures is
difficult and often underlying theories of large

systems are not completely understood, It is
therefore difficult to define reusable hierarchies.

Problem 2: Excessive domain objects; Designers
often infroduce many objects even though only a
few of these objecis are relevant t» the problem at
hand,

Problem 3: Eatly decomposition; Where the
software enpineer does not jdentity subsystems of
the bigger system: before starting with the
identification ~¥ - ~iects, the project easily becomes

unmanageabl to a large number of objects
being identifiea.
Problem 4: beystem _ object  distinction:

Difficulties arise due to the distinction of
subsystems (which Booch calls class categories)
from objects,

Subsystems are assigned to different engineers

| making the design of inheritance hierarchies very

difficult.

Problem 6: Subsystern identification: Specification
of the interaction between subsystems can become
very complex in large software systems,

Problem 7: Sharing behaviour with state; Instances
store states whereas classes behave 23 templates,
defining the common features of their instances.
However, for some applications it may be desirable
that the state shared by instance objects affects
their operations defined at the class level, At the
time, this could nut be expressed in the available
00 models.

Problery B: Inheritance wersus state: Most 00
models did not cater for the integration of states

with inheritance,

Problem 9: Multiple views: There was a need for
muliiple views on an object where not all the

operations provided by an object were necessarily
of interest to other objects,

Probiem 10: Language Datebase interration: Most
00 methods did not address database related issues

such as persistent data structures, transactions and
queries in software developinent.
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Problem 11: Co-prdipated behaviour: Object
i .eraction is based on the sending of messages
between objects, The authors considered this model
to be unsaiisfactory since it only involved two
partner objects at a time.

The problems listed above were identified on the
type of projects given in Table 6.1:

Table 6.1 -

Problem 172 314 15 (617 I8

10

11

Administration
systemn

Network database 4

Chemical process
control system

Mechatronic
modelling system

Y Intelligenit mtoﬁng
system

Concurrent ' 4
processing

Distributed office
system

Parser generator

Distribuied system
design

Temperature control
systern :

Intelligent mail
system

Hoydalsvik{40] evalvated OO analysis (QOA) .
and found that GOA had ot yet delivered what it
claimed to do:

0OOA does not meet the full needs of the
analysis phase. Many methods assume that
‘the requirements have been met before the
analysis starts, :
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» the transition fo design is fiot always as easy
&s promised.

+ objects are not sufficient for an adequate
representation of real world concepts.

* business rules are not easy to capture within
one specific class because they tend to be
global of nature

» Dynamics are not captwred, Seme OO
approaches have tried to fix this e.g. use cases
and scenarios. The dynamic modelling

- propased by these approaches are bottom up
rather than top down.

= at the time of writing the article (1993) most
languages and methedologies for OOA did
not support verification or validation

Martin [58] reports that OO has solved the
problems inherent to structured programming, bui
that although the old problems are now forgoiten,
there are new problems:

+ Successful OO programming requires more
theory and knowledge than structured
programming

» OO0 programming offers a few pitfalls that are
not present in traditional programming such
as through the incorrect use of inheritance,

» (OO programming in connection with strong
typing still has problems regarding parallel
type hierarchies

» There are numerous miner issues that have
not been settled yet in GO. These include
whether classes should be the only module
concept available, whether subroutines shonld
be allowed to live outside classes and how to
handle multiple inheritance.

* OO is new which means that lots of standard
recipes (design pattems) have not been
developed yet.

6.1.2 Guidelines

6.1.2.1 Implemeriatlon

According to Vaydal{ ', fmowing only ianguage
syntax and semantics is not sufficient.

« The cost of using certain language features
should be understood, for example the fact
that templates cause an expansion in code
size.

« It is important to understand polymorphism -
well before using it. Problems exist regarding
documenting behaviour of polymorphic
inberitance hierarchies, handling polymorphic
types stored in multiple containers, ete.

s  QOnpe should koow the compiler and avoid
compilér specific features, Knowing the
compiler will also help in the error prone
areas e.g, memory management, copy
construction, etc.

6.1.2.2 Selecting the 00 technigue

‘When selecting an OO technique, Fayad[29]
recommends selecting a fully object oriented
technique that covers the whole software lifs
cycle, '

6,123 Finding the right objects

Coad}7] provides several guidelines to finding
the right objects, such as:

s Investipating the topic — classes can be
identified by using a book on the topic to see
how the author has organised it.

» Breadth — this includes going beyond the
domain of the probiem siatement, This will
also help with reuse,

» He recommends using a team approach and
not the traditional “first analyst then designer
then programmes” approach,
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6.1.2.4 Object size

The anthors[70] reason that the size of the objects
ars important:

Very small objects are zmall enough to be
reutsable since they can only be interpreted one
way. Very large objects are trusted due to their
robustness and are therefore also reuged,

It is the other size objects that are mot being
rensed, as they are open to the wrong assumptions
being made about the functionality. Unfortunately
most OC methodologies concentrate on medium
size objects as examples in their books,

6.1.2.5 Problem oriented anclysis

According to Héydalsvik,[40] OOA shouid
becoine probiem, oriented (i.e. concerned not-only
with what a modelling language should be able to
express but also how) rather than farget oriented.
(i.e. a solution oriented approach)

"6.1.2.6 Prototyping

Korson(43] wams against never ending
prototyping.

6.2 Some Hybrid techniques
6.2.1 A structured analysis phase

Kerthi42] suggests a structured approach to
ohject criented desiym:

“In fact, bringing object-oriented concepts such
as inheritance into the analysis phass, might cause
serious errors in one’s analysis”

6.2.2 Trensformation of dota flow modéls 1o
move from SA to COD

In Alabiso’s article,(1] a strategy is proposed to
migrate from the decomposition of a system
analysis performed according to structured
analysis, to the desipn of the same system
according to object-orienfed techmiques. The
suthors feel that this method is not only possible,
it is also useful, arguing that:

e Structured analysis techniques such as data
flow diagrams have amply demonstrated their
vaiue in expressing the specifications of the
functional requirements of 2 system.

» Data flov lines can be dubbed object flow
lines and names entered in the data dictionary
trnly correspond to object names.

A concern about this proposal is tha! -.ructured
analysis techniques do not cater for inneritance.
However, oune can argue that the process of
orgapising classes in a hierarchical fashion is
truly a design time task anyway.

In De Champeaux’s article,l21] arguments
apainst the above include the notion that
structured. enalysis characterises processes first
and subsequently derives the members in the data
dictionary. This then precludes the identification
of classes, does not exploit inheritauce amd

- prevents encapsulation.

6.3 Methodologies

When asked about the importance of
methodologies  (sometimes referred o as
methods} in sofiwars development today,
Stroustrupt®6] replied:

“For larger projects, the rules and processes we
call methods are necessary, for smailer projects
less rigorous approaches are often preferable.
Methods ax: too often used im attempts to
compensate for lack of direction, for lack of a
conceptual framework for the system being built,
and & lack of concepts in the programming vsed.
A method is not a substitute for thinking and
understanding. Methods shonld be applied
flexibly enough to accommodate the varying
talents, tastes, and weaknesses of a diverse
maneger, designer, and programmer population.”

Methodolagies should therefore be used correctly
to be of value in the making of OO systems.

6.4 CASE tools

6.41 Arguments for CASE

“While vice-grips may be used to drive in a nail,
a craftsman will always use & hammeri” -
Bakerl6)
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From the comments of vadous authors one can
see what an important role CASE fools have to

play:

Coadl23] secs CASE and methods as the
necegsary tools to communicate expertise to get
the job done.

However, Grady Booch warns that unfortunately
CASE tools allow poor designers to produce bad
designs much more quickly. He has also found
that there is a threshold were CASE tools pet in
the way but that in cerfain classes of problems a
certain level of notation is not only necessary but
highly desirable to raise developers to higher
levels of abstraction. Notations are necessary fo
express what cannot be express textually, Designs
also nead to be preserved for the future,

Meyers said that good tools help to maximise the
productivity of developers of any kind of
 software development.[61]

Finally, Narayanaswamy(63] forecast that OO
methods will see increased usage in the future,
but that without computerised support in the form
of CASE foofs, it will be impossible to
contemplate OO technology in large projects.

6.4.2 What is there now

* ‘This can be found in Artsy's[*] position paper on
the question whether object-oriented CASE tools
are ready for prime time,

“.In recent years CASE tools have rapidly
advanced from mere drawing packages to averall
modelling systems, offering faster and icer
graphical drawing capabilities, rule checkirg and
enactment, more slick interfaces, and even o
or database generation. Today's leading or new
CASE tools, including OQA&D tools, are ;. od ut
helping the designer to model the application
under development, and at saving manval work
by generating portions the application - thus
paying back for their cost by cutting backlogs and
sparing development resources.”

6.4.3 Why there are problems

According to Hazeltine[43] some groups take too
long to decide which tool to use and when they do

decide a2 new tool comes out. The technology
itself is still more important.

“The continnal inttoduction of mew products
makes it easy to develop & love/hate relationship
with tools”, said Shan[84]. The anthor found that
while it is imporfant to be quick to adopt new
tools that can help speed development and
improve quality, others must be avoided because
of additional training times, unnecessary
complexities, and inappropriateness to the job at
hand,

There are cerfain technological frade-offs that
cause major tension in the way CASE tools
work:[63]

» Deep semantics requires a formal notation

o Large OO0 models require viewing and
navigation, but keeping copsistency across
views is complex.

¢ The front end of CASE fools need to be
flexibie but the back end has to be completely
compatibility with execution engines which
causes complexity.

6.4.4 What lacks at present

" 6.44.1 Laige sysfems
With large systems there are the following
problems with CASE tools:[46]

s A lack of holistic view (to expect detail but
also see the overall structure)

» how to track objects that are out of focus
« how to hide uninterestihg information

¢ how to match dynamic runtime behaviour to
static desexiptions

¢ how to find patterns

6.4,4.2 Opportunities tn the market
According to Malan34] CASE tools at the high
end are not intnitive to use, whereas tools at the
low end provide minimal support. There are
therefore.  definitely  opportunities  for
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improvements in the CASE tool market
o flexibility

¢ integration

* feam support

« support for reverse engineering

e reverse {raceability

¢ support forretise

6.4.4.3 Standardisation

Stendardisation of tool integration is still not
complete which means that CASE tools might not
be ready for full time deployment and can
therefore cause more problems in lirge-scale
projects, [30]

6.4.4.4 Life cycle

Most CASE tools do not cover the full life
sycled11]

6.4.4.5 Support

It is felt that there is a tack in on-line support to
belp the wser, [11]

G446 Other problems
Narayanaswamyl63] mentions the following:

= Maturity/robustness of tools

s Adaptability to real project situations

s Vertical versus horizontal tool support: does
the tool cover the entire software
development process, and does the tool
provide integration with other tools?

¢ Inadequate simulation capabilities

+ Nometrics

» Interope: -bility between CASE fools and the
development environment

o Configuration management at the model and
other levels

s No support for incorporation of non-formai
knowledge

6.4.4.7 A backwards evolution
According to Pireher,[75) software development
paradigms have traditionally evolved backwards,
starting with implementation and moving back
towards e beginning of the development
lifecycle.

Unfortumately tool vendors also followed this
approach, concentrating on the detailed design
including the implementation cycle, forgetting
that the major benefits of object orientation are
achieved by making sure the right system, based
on requirements, is built.

6.4.5 What CASE tools should have

Yourdon provides his guidelines[92] abouy what a
CASE tool shovld have:

» support for graphical notation

» providing the ability to hide and reveal layers
of a model at request of the user

* having the ability to show different message
threads

e browsing capabilities

» emor checking for completeness, consistence

\.‘tc.

s interface to other CASE tools; repositories,
code generators etc

= groupware support

¢ the need for an inexpensive tool to play with
so that SEI level 1 organisations can buy fools
and throw them away afterwards
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6.4.5.1 Unrealistic requirements

CASE fools oftea have unreslistic process
requirements regarding the order of specification
»f a diagram. More flexible architectures such as
whiteboards should be avaitabie.[63]

6.4.5.2 Feedback
Early feedback is necessery for validation. [63]

6.4.5.3 Code genevation

The more code is genvrated automatically, the
more programmers can afddress the reat design
issues.[61] :

6.4.5.4 Other requirements

The following additional requirements were given
by various anthors: '

* interoperability without the use of centralised
repositories]

» standards for models and Iibraries[63]

« legacy system integration into sodels [63]

6.4.5.5 Visual and audio technigues

Laffral46] requires the following to help with the
understanding and debugging of OO systems:

s g query mechanisms for filtering information
s three diménsional views

* customisation of views

»  abstractions on data and views

» catering for novice users versus novice
programmess

» muitimedia
s mappings between OO and visual techniques

» combining different paradigms

o openness and ~. . -1bilityl?5], including
support for locs. _.mdards ep. language
stazJards, support for own or third party tool
ingration and the integration with the Iocal
Configuration Management system which is
often the backbone of the full life cycle
environment.

« Repository support L75]’ _
»  Support for ad-hoc queries from the nser. [75]

» Support for large system consistency.
Building larpe systems requires tools fo
support cousistency checks between different
model componenis. [75]

= Support for traceability is necessary since one
of the central promises of OO is building
systems that better match real world
requirements, [75]

s The ahility fo build, share and reuse
components across projects should be
provided.[78] .

» Support for & multi tiered distributed open
repositoryl 8]

s specific requirements for compilers and
runtime systems

* ragnitive aspeets
6.4.6 Selecrion of CASE tools

6.4.6.1 How 1o select

In many cases the tools themsclves contribute to
the complexity of the system.[6] The thinking of
“one size fits all” indicates an immaturity in
jssues relating to CASE fool selection. CASE
tools are ready for the kind of systems being
developed but they should be selected correctly.

Critical factors for success when selecting CASE
tools are:[48]

s The tocl must support a methodology that
maps well to e problem domain. Bakerl6]
confirms this, reasoning that the tool must
provide an expressive notation as many toc”
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tuday are geared towards a limited problem
domai.

» I must fit well into the [arger devejopment
context, e.g. the chosen implementation
language. Also, the desipn and code must be
tightly integrated so that modificarions can
easily be made at design level.

s The tool must provide for early validation of
desgigns, i.e. before code generation starts, “At
a minimum this means defining all lagal
messages to flow into each active object, and
running test scenarios”

e Tt must provide good modelling support for
object behaviour so that it is possible to
display both message fraffic and state-
transition activity of active chjects.

o [t must allow integration of diverse class
iibraries or packages

s The tool should provide adequate support at
the design level for exception handling

« No CASE tool can be used without & leaming
curve, The development organisation should
allow for training and axperimentation with
tha tool, and should invest in tailoring the taot
for the particular environment

Adding Baker's!6] selection guidelines gives:

e The toolset should support the entry of source
as graphics since a pmture is stilf worth a
thousand words.

¢ The potation to describs the system should be
" the same across aif phases of development to
snsure that 2!l the teams speak the same

languags
» A fanjly of interoperable fools mnst be

integrated into an integrated environment so
that the integration of requirements analysis,
source management, document support, eto.
can be seamless

+ 'The too] should provida the ability to define 2
system architecture that refi the
organisation of the development tearms,

. Pnga-Jones[71] recommends performing a
_ hands-on evaluation of a CASE tool before
committingto it.
» According to Coadf25] one should use the
CASE tools whase vendors also use them,

6.4.6.2 CRC cards

The use of CRC cards provides a physical
understanding of objects and prepares users to
understand  the vucabulary and details of
particular ianguages. {10

It is also cheap, portsble readily available and
familier as everything is written on a 4" x 6"
index card.

6.4.7 The Aaron Project

The principal goal of the Aaron project[64] was
to ascertain how CASE tools can effectively
support the managed development of quality
software.

“00 CASE tools are very useful infrastructure for
the acceptance of object oriented methodologies
into mainstream software development. Many
existing 00 CASE feols are, however, simply
adaptations of non~00 CASE tools to support 00
diagram notations. The Aaron Project at the
University of Technology, Sydney, s
investigating the design of next-generation CASE
tools fo ensure they fully support OC
methodclogies. The project's current focus is the
usability of CASE tools and their integration into
the development life cycle. *

6.5 Object Oriented Programming Languages
(OOPLs)

According to Martin[37] “things such as support
for roles, constraints, change in state, ete, may not
be missing from OO as a whole but from the
implementation of some of the OOPLs.”

6.5.1 The pragmatism

Yourdon[92] provides the following reasoning
regarding languages: Full blown QQ is still the
most desirable way of supporting OO. However,
less than an OOPL is a reality, and can still be
effective if combined with style guides, discipline
and perseverance.

ndm131.100

Version 1,00 6 November 1998 Page 37



A Liferature Study

6.5.2 Which language

‘The problem with pure OO langnages iz that
prograrmmers are forced to choose between purity
and performance. All computation is performed
by sending messages between objects, but these
languages cause high call frequencies, which
interfere with good performance {14]

Yourdon[92] selected the following OO language
evaluation issues:

o (Class, object

¢ Generalisation specialisation, including single
versus multiple  inberitance,  conflict
resolution and “name conflict resolution®

» Whole part structures

o Atiributes, which includes support for
instance  conmections,  visibility and
constraints on attributes

= Services, including support for message
connections, visibility, and dynamic binding
(the ability of an application to select a
particular service at run time)

623 Clo C++

“Becanse O+ is considered the successorto C, C
programmers wanting the benefits of the ouject
criented paradigm lock to Ci-+ as a logical step

Eg%v]nrd object oriented programming” — Reed,

There are two methods of performing this
transition: on¢ view promotes an incremental
moveinent towards the new language and the
paradigm, the other is more radical, prescribing
adoption of both the new paradigm and the
language at the onset, [76]

Barbara Moo’s discussion[76] on comparing
these approaches provides the following insight:
it is much harder fo convince a sceptical
development manager to try a new technology if
they have to start off with a large investment
before seeing any return. C++ allows for the
“Yearn while doing” approach, so that one can
capitalise on the large investment already in

existence in C knowledge. Then ons can
gradually evolve systems and people to use the
data abstraction and QO frcilities of the language.
This provides a lower risk and provides time for
local experts to evolve., '

Stroustrup[66]  recommends the following
approach: “I enconrage an approach based on an
emphasis on strong static typing aad abstraction
techniques. I consider a heavy early emphasis on
C or on ¢lass hierarchies problematic, There is a
lot of mileage to be had out of strong static type
checking and out of concrete and abstract classes
before heading into the trickier parts of the
comtuon subset of C and C++ or the frickier patts
of ohject-oriented programming.”

6.6 Rense

“Sharing is one of the grimary benefits in obje: .
programming,” — Shan(84],

6.6.1 Problems

Designing for reuse is difficult for the following
reasons:[33

s Over-generalisation leads to unbearably high
infrastructure costs

« The inclusion of application specific ideas in
a library intended for general use leads to
restrictions and delay in subsequent projects

The successful adoption of reuse may involve
major cuftural changes and high levels of
investment: {33]

¢ Organisations have to chanpe their reward
structure, with rense specialists being
rewarded quite differently from developers
and developers being rewarded for speed and
quality more explicitiy.

e Key personnel will have to be teken away
from the maintenance of important legacy
systems in order to bring sufficient business
knowledge to new Q0 developments.

o Managers will have to be re-educated in the
new approach.
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At Boeingl45] there are also still the following
problems:

s Continued rewards for creation of parts rather
than the use of parts (reuse)

s Tools for eﬁ'ectwely supportmg reuse are not
yet available.

Vaydal89] disﬁngdishes between organisational
barriers and technical barriers to achieving reuse.

Organigational barriers include the transformation

of the organisation mindset to include reuse,
developing resources to champion rense, and
developing reward structures,

Technical barriers include the difficuity of
producing truly general reusable components,
documenting and distributing the components,
finding the right components, handling changes to
the libraries and namespace conflicts when
integrating libraries from muitiple vendors.

6.6.2 Guidelines
Korson’s[43)(44] recommendations for reuse are:

s Setting up a vision for an architecture based
on business goals

) 'Making sure the goals are realistic,
¢ Knowing what granularity of reuse is ngeded
» Managing reusable assets

s Having proper tools to refrieve add store
components

*  Addressing liability issues such as copyright
and infringement

+ Providing rewards for developers submiiting
reusable classes to the class library

» Providing rowards for developers reusing
classes

» Implementing good source control

6.6.2.1 Library management

The Ovum reportl70) highlights the role of
management, arguing that achieving revse lies

more in the hands of management and the
organisation than in a particular technology.

Page-Jonesl71]  also recommends planning to
have a robust, well managed library, with a
librarian and consultants,

However, Korson(43] warns against so-calied
“Libraries of sofabeds® which are classes that
have a large rense potential but that are not
optimal for any given application,

The development of libraries are therefore
seemingly an important issue in the attempt to
achieve reuse,

6.6.2.1.1 Maintaining the library

Page-Jonesl71] provides advice, saying that
formal policies for entering, storing, refrieving
and removing Hbrary hoidings have io be
established.

‘When enteting classes, caution needs to be taken
to avoid classes missing methods, classes
overlapping in fipctionality, classes that were not
tested, several versions of the same class, classes
without documentation, etc.

He recommnends appointing a librarian to oversee
the activitier of entering, storing, retrieving and
removing code. This librarian ¢ould be a single
person or 4 small team. He also mentions the use
of a library consultant to assist project teams in
their reuse of classes,

6.7 Reengincering legacy systems

“While the advantages of using object-oriented
design paradigm wken embarking on the design
of a new system have been established, fiie
ramifications of using these techniques in the
redesign of an existing system are less well-
known” [69]

Dietrich[26] defines legacy systems as systems
that evolved over many years and that are
considered irteplaceable either because re-
implementing would be too expensive, or beczuse
they are trusted by users, Because of their age,
such systems are Iikely to have been implemented
in a conventicual procedural language with
limited use of abstraction and encapsulation. The
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fack of absiraction complicates adding new
applications and the lack of encapsulation
impedes modifying the system iseif,

To understand Ie%acy systems better, ong can
refer to Korncoff’st23] common characteristios:

s mainframs hosting
s layers of patch code
» fragility to change

» providing mission critical services

6.7.1 The imporiance of reengineering legocy

systems

The significance of working with legacy systems
can be found in the comments of the following
authors:

According to Baer[23] the ebility to identify
successful strategies for working with these
systems will determine the pace at which large
organisations can move to ubject technology.

Jacobson[41] promotes the modemising of old
systems it a gradual way ag it is often unrealistic
to replace an old system with a completely new
system since changes require too much resources.

Graham[33] found the following scenarios in
which an object oriented system should inter-
operate with existing non-object oriented
Systems:

» The evolutionary migration of an existing
system to a future QO implementation where
parts of the old system will remain
temporarily in use '

= The evolution of important systems that are
too large and complex to rewrite and where
part or all of the old system may cantinue to
exist indefinitely.

« Highly specialised or optimised routines,
embedded expert systems and hardware
specific software

# The continued use of existing relational
databases

= The construction of graphical front ends to
existing systemns

o Integrating with existing systems across local
area networks

Dietrich[26] found the following scenarios:

s The legacy satisfies most of the needs ¢f the
user but a better interface is needed fo extend
the system

o The legacy has code that can be rensed,

6.7.2 Method of reengineering

Vaydaf89] recommends four stratogies fur
reengineering:

6.7.2.1 hicremental Reengineering

6.7.2.2 Database conversion

Contrd\g{g exists on this issue, According to
Korncoff23] legecy databases shomid be Ieft
intact.

6.7.2.3 Migration sirategfes

This includes running parallel systems until the
nevw systen is in place,

6.7.2.4 Wrappers

Numerous authors have mentioned this technique
as a solution. However, several problems
exist{26]);

o Interlangpage communicsfinn: since the
wrapper depends on data that is internal to the

legacy

s Garbage eollection: if the legacy does ifs own
garbage collection, if must be prevented from
collecting data that is referenced by the
wrapper, One solution is to ensure that for
every pointer in the wrapper to legacy data,
there is a corresponding non-garbage pointer
refetring to the same data,
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¢ Memory compaction: if the wrapper has
poinfers to the [egacy date and the legacy

does compection, the legacy may move
referenced data without updating the
wrappers’ pointers. This can be fixed by
having pointers in the wrapper referring
indirecily to legacy data through a table of
pointers in the legacy. Alternatively the
wrapper should not use pointers to legacy
data

s Object lifetime synchronisation: when de-
allocating an object in the wrapper, the

. corresponding legacy object should also be
freed or made available for garbage
collection.

‘s Crogs-system_congistency: there should be
cross system invariants that take interrupts
into consideration. '

s [Incressed orthoponality: the OO system
shonld present orthogonal classes, Lack of

orthogonal classes in the legacy system
mekss  this difficult becanse wrapper
implementers must now understand all of the
undesired inferactions in the legacy.

6.7.2.5 Other technigues

Komeo#fi23] considers an OO client with legacy
functionality acting as a server.

Jacobson[41] feels that the subject of
reengineering is too focused on tools. Despite
their importance they are not sufficient, He
recommends trying to incomporate  the
reengineering as a patt of the development
process and not as a substitute for it.

6.8 Metrics

6.8.1 The importance of melrics

The importance of mefrics can be fourd in the
comunents of various authors:

“Metrics provide a means of measuring process
quality and identifying potential bottlenecks” (28]

“A. business case for a CEQ to make intelligent
decisions to suppaort the trensformation can only
be done if there is a set of metrics for cost and

benefits. There has been liftle work on the
quantification of the benefits."[43]

“In order for Q0D to fulfil its promise in moving
software development and maintenance from the
current ceaft environment into something more
closely resembling conventional engineering it
will require measures or metrics of the process,
While software metrics is a generally desirable
feature in the software management functions of
project planning and project evaluation, they are
of especial importance with a new technology
such ags OO. This is due to the need to train
current and new safiwere engineers in generaily

“gccepted OO principles.” [15] :

Metrics that provide measures of the size and of
the complexity of a software system can be used
to aid management in the following:[15]

» Estimating cost and schedules of future
projects

» Evaluating the productivity impacts of new
tools and techiniques

» Establishing productivity trends over time
» Improving software quality
» Forecasting future staffing needs

» Reducing fufure maintenance requirements

6.8.2 Inadeguacy of existing metrics

Teaditional software metrics do not provide for
measuring OO concepts  such as classes,
inheritance, encapsulation ete, [15]

Moreau [62] found that very little research has
been done towards analytizally measuring and
quantifying the advantages of OOD. Tt seems that
exjsting metrick can be used only within a
peartictlar method within sn object. The number
of lines of cods in an object is not a good
indicator of development complexity, since only a
small part of that code is likely to be unique to an
object. (inheritiace -provides for code reuse
among various types of objects.)
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6.8.3 Guidelines

6.8.3.1 According to Moreau

Moreanl62] proposed the following metrics,
which can indicate the complexity of a prograt:

s Messape vocsbulary size indicating the
" number of unique messages sent by the
current object

¢ Inheritince complexity
» Message domain size indicating the number

of discreet procedures within the object that
manipulates its state

6.&3.2 Coad / Yourdon
Coad and Yourdon use the following criteria: [92]

» Coupling
s Cohesion
s Clarity design

s  Hierarchy and factoring gnidelines
-« Keeping ébjects and classes simple
e Keeping message protocols simple
» Keeping services simple

« Minimising volatility of design

+ Minimising overail system size

+  Ability to evaluate by scenario

+ Evaluation of critical success factors
» Recognised elegance in the design

6.8.3.3 Chidamber

Chidamber{13] developed a set of language
independent metrics that addresses the

fundamental elements of cbject oriented design as
cutlined by Booch.

Metric 1: Weighted methods per class (WMC)

The number of methods and the complexity of
methods involved is an indicator of how much
time and effort is required to develop and
maintain the object. Objects with large munbers
of methods are likely to be more application
specific, limiting the possibility of reuse.

The deeper the class is m the hierarchy, the
greater the number of methods it is likely to
inherit, making it more complex.

Metric 3: Num il o]

Number of fmmediate subclasses subordinated to
a-class in the class hierarchy, Generally i is better
to have depth rather than breadth in ths class
hierarchy since it promotes reuse of the methods
through inheritance The number of children gives
an idea of the potential influence a class has on
the design. If a class has a large number of
children, it may require mors testing of the
methods in that class.

Metric 4: Coupline between objects (CBO)

Excessive coupling between objects outside of the
inheritance hierarchy is detrimental to modular
design and prevents reuse.

Metcic 5: Resgonse for a class (RFC)

If a large number of methods ean be invoked in
response to a message the testing and debugging
of the cbiect becomes more complicated,

Meiric 6: Lack of cohesion in methods {LCOM)

Cohesiveness of methods within a class is
desirsble since it promotes encepsilation of
ohjects. Lack of cohesion implies that classes
should be split up into subclasses.

These § metrics are related to Booch’s elements
of Q0D in Table 6.2:
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Table 6.2

Metic | Object Object Object
Definition | Ativibutes | Communication

WMC -f . v

DIT J 'y

NoC |«

[RFC 7

CRO

LCOM 7

6.8.3.4 According to Li

The authors [50] proposed a metric for data
dbstraction coupling, a class interface increment
metric to measurs the size of the interface of the
class and a metric to describe a software
component.

They proposed that if metrics measured in the
design phase are to provide useful information
shout software meintenance, it should be possible
to predict the maintenance effort of 4 class from its
design metric characteristics. Their study showed a
method for doing this so that the maintenance
effort can be measured,

6.8.3.5 According to Fraser

‘The following metrics for success were foundi31],
measuring not only technical progress but more
specifically meastring the adoption of OO within
the orpanisation:

e gwareness; the percentage of new projects
uging OO, the number of adoptions, increased
management support, a shift in vocabulary and
saticfagtion of she developers

R .-
s change; ease or spegifof chanpe

s communication

= methodology: this c¢an be measured a5
completeness of the final project as it meets
original requirements

¢ reuse

» team composition: productivity is used as
indicator _
e team dynamics: amount of rework required,
pecple satisfaction, team participation, time
- spent in meetings '

¢ technical training: num.er of programmers
completing a curriculum

& tools: ease of maintenance, improvement in
productivity

6.8.3.6 UsingZ

The authors[85] propose using Z to measure
complexity:

Many software metrics for procedural lasguages
have been developed. Aiso, there have bee a few
complexity studies catering for OO systems,
including those by Chidamberl15] and Moreaul62],
Tn Shil's articlel83] the author proposes a highly
mathematical set of metrics using the Z
specification language, meant specifically for the
inheritance hierarchy.

i3

Version 1.00 3 Novambar 1988

Paye 43



A Litarature Study

6.9 Testing

691 .bﬂpor!éwce

“Extensive testing and verification and validation
is of utmost importance * - Fayad[28]

From Amold’s articlel4] it is clear that testing is
often the last item on the agenda and therefore is
neglected the most:’

“In the real world of large projects involving
legacy systems, non-OO inferfaces, non-infinite
resources, testing is thrown back into the trade-off

world along with all the other trade-offs involved
in engineering and business.”

6.9.1.1 Problems

Amold found the following difficulties in testing
ohjects: ' .

* non thread safe C-+H libraries

» non thread safe memory management

lack of multi platform multithread debuggers
» different exception models

6.9.2 Guidelines

He includes the following aspects in testing
objects:

»  behaviour

= good citizenship which defines how well the
objects coexist with others in the application

*  consisfency
¢ processes

Regarding the Jevels of testing, Arold
recommends the following: unit level testing,
subsystem level, process level, domain level and
cross-domain level (e.g. PC to UNIX).

His further recommendations inclade:

¢ using code analysis tools to ease the paper
review process

+ constructing a development environnent that
encourages and facilitates consistent testing
project wide

+ using seclf-insfrumenting tools to assist in
¢overage, complexity and memory Iesk
detection for multithreaded snd distributed
client server applications

Lastly, Graham{33] also recommends re-testing &t
subclasses when madifying a super-class and
similarly, when altering a subclass, re-testing the

| inherited operations as well as the new ones.

7. The future

7.1 Is object teclinology still emerging? -

“Given the close match between the adventages
offered by OO and the current frends in business
management, it's disappointing that OT has not
gained more signifi int support among industrial
software develapers.?[73] The author found the
following reasons: '

¢ No uniform softwara support for 00

s The existence of hybrid languages which are
languages that add OO construcis to a
procedural foundation e.g. Ct++, ohject Pascal,
Ada)

» the number of pure OO languages that are
limiting in terms of the platforms supported
and the number of compilers available

» regarding datzbases, moving to & new system is
time consuming even when good tools are
available

» lack of standardisation

¢ Jack of security capabilities

» o rodels for costing of OO programs. There
aro some mefrics available but these are
thought to be incorrect measures for OQ.

s the technalogical problems mentioned so far
may even prove insignificant compared to the
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human factors issues that deter industry from
adopting object technology

The characteristics of an emerging technology
according to Ken O, (from the author Cockburn:
The impact of ohject orjentation on application
developmen. 1993) are that there is more written
about it than known about it, there are more people
selling it than using it, and the vendors are making.
more money from education than from selling the
tools”. These still seem to apply to 00.[73]

it is also not clear how many people who think they
are doing OO programming actually do that, -Jt
seems o be a small percentage and has not become

the productive medium for the majority of

programmers and designers in the field, says Orr.
“The problem is not the technology - it could be

any technology., the problem is cultural, its

orgauisational, its people focused”.

7.2 What is next for 0O

ACM has convened an Industry Advisory Board
sponsared by IBM to discuss future applications of
Object Technology in industrial settings. The panel
included experts from industry and academis to
answer questions on the progress of 0O and to Jook
abead to what we can expect in the future. [73]

7.2.1 Questions to be answered

From SEL’s experience it seems that the initial
experience with OO was successful but full OO
throughout the software life ¢cycle remains a goal of
the future. The successes achieved this far tuok
long to achieve {511

These questions were formulated at the time of
writing but are stili applicable:

» How radicsl is a shift to OO

s What is the likely time frame for OQ insertion?
Can it be accelerated?

» Would an organisation beginning OO now
move faster?

s What factors influence the speed of Q0
insertion?

» How does ons start introducing QO

» How should the risks and costs associafed with
moving to 00 be dealt with?

» Jsa revolliﬁunary (shock therspy) approach
preferable to a more gradualist evolutionary
approach

o Is OO insertion best achieved top down or
bottom up?

According to Pancakel73], the critica! issues for
OO0 research include: '

» scafability of object iimplementation: resource

management becomes difficuit as OT
applications grow to span multiple platforms,
COBBA was the first step in dualing with this.

s interoperability: there is a need to comnect
dissimilar object systems ~ again CORBA is a
start in that direction.

# tool and language support: Panellists agreed
that commercial products are still & long way
from the level of simplicity necessary to appeal
to large number of users. Visual programming
and graphical elemtents are there but do net
really represent the basic object concept. Tool
integration is a problem: the user still has to
use several tools for design, implementation,
documentation, ete,

¢ support for learning OT: the current style of
teaching OO put oo much emphasis on

language and implementation, There is a need
for large-scale examples.

7.2.2 Component Techmology

Graham{32] commented on the lack of pood books
and seem to think that there is currently an “Object
winter” analogons to the Al winter of the 80s. He
found that some people think that object
technology is derd and that it wiil be replaced by
“Component Technology™.

7.2.3 Distributed Applications

Various references have already been made to the
1997 report on the use of object technology at
companies throughout the world, A section of this
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report concentrates on companies use of OO
middleware. The results were as follows: the
Internet (33%), CORBA {29%), DCOM (12%),
Netware (8%), other (6%) and lastly none (12%).
(The Internet supports both CORBA and DCOM.)
CORBA, is therefore the dominant standard at this

stage.

Many companies are still investigating these
standards. Both CORBA and COM are still rapidly
evolving. Also, since the survey was done, there
has been various new developments, including
COM+, RMI as well as varions products that will
incorporate CORBA.[35]

7.2.4 The role of patterns

Coplien[65] hopes that patterns will, like objects,
become second nature in matre development
environments.

7.2.5 New languages

In his article, Cummins[19] expiores the features

and capabilities of next generation object oriented
languages. These are:

o Artificial Tntelligence deais with complex
problems jn an effort to avtomate human
capabilities. Objects provide a powerful base
for representation of concepts. Together thess
approaches can provide solutions to very
complex problems.

 An open object orfented paradigm

The commen base mechanism should support
the various paradigms that in tum supports an
application.

» Building systems

In order to promote reuse, the concerns about
how an implementation is docomented and
how much of it must be accessible, should ba
resoived. If too little information is given the
user cannot use the object but too much can
violate the developer's intellectnal property

rights.

7.2.6 Secwrity and safety critical software

™n his 1994 erticle Herndon{38] highlighted the
need for standards for security in OO systems:

“The increased popularity of OQ systems has also
heightened the need for OO systes.> *hat operate
securely, this includes access control, identification
of users, auditing, administration and secure
communication. The OMG have made available &
white paper addressing security withit CORBA.
Issues to be sorted out include how to provide more
privacy within a distributed object system. Security
practitioners expeet a more centralised access
control component to be provided, and see distinct
advantages in the object paradigm for doing
enforcement. Vendors on the other hand see a more
decentralised system that provides added flexibility
without trying to solve the difficult problem of
supporting general system interoperability at the
level of a secure ORB. Much work has to be done
to provide robust flexible and still assurable secure
distributed object systems.”

As mentioned before, since then we have already
seen a lot of progress in the development of .
CORBA and its implementation in varions
arganisafions. Further development will take place,
as systems become more complex.

According ts Riehle [77] “there is a growing
interest in the use of formal methods for safety
ctitical software. That is designing = software
specification so it can be proven to be correct.”

- He says that “the ability to support formal methods

is one of the challenges for object orjented
programining if it expeets to be taken seriously in

the real-time safety-critical marketplace,

7.2.7 Server objects

One can refer to various comments in favour of
server objects: (83]

7.2.7.1 John Tibbetis

Having server objects is the end result of a long-
growing trend to make servers chunkier and clients
thinner, This will make it possible {o think about
client design and server design separately.
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7.2.7.2 Woolfiey

The server is where objects provide th: -reatest
advantage, In his experience the hardes _usiness
problems arve shared database, multi-user, server-
based applications. Objects. will help manage this
complexity.

7.2.7.3 Tom Morgan

From his experiences at Brooklyn Union Gas
' Company it seems that the greatest difficulty lies in
the widespread use of server objects, There is a lot
of semantics to be conveyed about the objects and
what they do. Client objects are understandable
since they are used everyday.

He aiso believes that the recent legitimisation of
dynamic object oriented languages (referring to
-Java) will provide a strong support for moving
towards server based objects.

7.2.7.4 Phil Proudfoot

Proudfoot believes that while objects have assured
themselves a place on the lo+=r risk client side of
the client/server equation, they have yet to make
significant inroady into the back office, server side
of the same equation. He argues however that this
situation is definitely changing for the following
ressons;

= The important object languages (Smallialk,
C+4+) either currently support or have planned
support for mainframe or host class server
environments.

s Clients are reaching the boundary of what they
can provide without changing the server
application. These workstation applications are
becoming overly complex and will soon
represent the next legacy problem,

7.2.8 The human factor

When Coplien[65] was asked about the most
advanced topics in ccmputing today, his comment

- paftern

was the following, which again highlights the so-

' called “soft issues™:

“I think the people probiems are the most
challenging, because those problems face one of
the larpest areas of ignorance in our discipline.
.Good human interaction is hard, and the .
individual actions that add wp to communal
accomplishment are complex, It's difficalt to
achieve optimised Jevels of human interaction, yet
most orgenisations are barely competent at vesting
archifeciural expertise, engaging customers, and
valving dornain knowledge.”

7.2.9 Reenginegring 00 legacy systems

Casais has recently highlighted a set of problems in
2 Jemuary 1998 articlell3], He writes that
“experience shows that software developers have
trouble imparting OO applications or components

| with the generality and adaptability needed for

diverse and changing requiremenis”. These
problems include that:

s 00 assumes all requirements are captored
during the analysis phase, which is often not
the case, This leads to rigid software.

e Tnck of flextibility

s class libraries tend to grow until costly
reorgagisation become unavoidable

He reports that companies that pioncered the move
to OO now fece the evolution of thousands of
classes which represents a new kind of legacy
systemn.

As an example, Nokia now sit with complex
inheritance  hierarchies  overloaded — with
redefinitions. Casais commenis that “given the
pace at which all economic sectors are taking up
00, an O™ reengineering technology is rapidly
becoming. 1 acute necessity.”

His article pressnts 18 approaches o reengineering
OO0 systems. (these are refactoring, schema
evolution, schema modification primitives,
transposed fiies, filtering and scrzening, object-
otiented views, conversion, class versioning,
restructuring, pattern directed
reengineering, global rcorganisation of hierarchies,
hierarchy maintepance, method Tfactorisation,
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Siloring and excuses, law of Dometer, visuzi
+ »alysis and metefes-based analysis) However, few
of these methods have been tested on real libraries
rather than anificial test cases. Nokia is currently

busy investigating OO reengineering further. This |

is bound to become a new important arca f
research.

72,10 Fields where OO will be impartant

I Pancake’s study,l’3] several ficlds of
importance were mentioned, indicating market
areas where OT is not used yet: design automation,
engineering  projects,  rapid  application
development, the fipamcial service arepaz, the
manufacturing arena, the Internet, healthcare, and
telecc mmunication.

.8. Conciasion

This literatwre survey aims to highlight the
important issues in the transion to object
orientation, Technical, human resources as well as
corporate issues seem to play a role. The
experiences of various authors described here wilt
be nsed as a guideline in the further research i
the success and faifure of companies attempiing
this transition.
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1 Scope
1.1 Infroduction

1.3.1

1.3.2

14

This document describes the research process that was followed for the
research project Pitfalls and Guidelinas in the transition to object onented
software design methodologies.

Audience

The aucllﬂ""' for this document comprise the vanous stakehelders of the
SEAL, Q. P

» Head of the Department, Electrical Engineering
¢ Product developer M Jansen van Rensburg

¢ Product Manager and supervisor Prof Dwolatzky
Applicable Documents

SEAL OMS Standards

SEAL QMS Document Layout, Presentation and Typesetting Gwds, Qs
003, Revigion 1.00, 3 October 1894

Intemational Standards

a. ISIO\IEC 15504 Process Assessment Part 2: A Reference Mode! For
Processes And Process Capability Date: PDTR, October 1996

b. ISOMEC 91268 {1991) -Information Technology - Software product
evaluation - Quality characteristics and guidelines for their use.

Requirements Traceability

a. 1SO D001 (1994) Clause 4.2

Abbreviations

00 Qbject Orientation

wm3a9
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2 The process

The research was structured as follows:

Firstly, a literature survey was done to find out what is already known
about this research area. At the same time a few informal interviews were
conducted with selected South African companies to determine what the
issuas involved in a fransition to Object Qrientation are.

Secondly, once the issues were known, a telephonic interview was held
with 120 South African companies In order to find a selection of
companies that could be used for the final interview. The questions used
for this interview were formulated as Yes No or multiple choice questions,
so that statistics regarding the progress towards OO could be obtained.
This telephonic interview also served to highlight certain trends in the OO
arena in South Aftica.

Further interviews were held with 12 South Affican companies chosen
from the original 120 companies, This interview delved more deeply into
the issues that have arisen from the first informa! Interview, the literature
study as well as the telephonic interviews. It served o describe the typical
sftuation in South Aftican companies snd was also used fo verify certain
trends that were found during the telephonic interviews. Finally it extracted
the opinions of the respondents regarding future frends for GO. In contrast
to the telephonic interview, questions in this interview were posed as
issues for discussion rather than simple Yes No questions.

Lastly, once it became clear what the sifuation regarding OO in South
Alrica was, these resulls were compared with a selection of companies in
the USA, fo create a clear view of the differences and simifarities tocally
and abroad.

The conclusions reached can be used to guide South African companies
in thelr transition to OO0.
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conclusions

1.4

1.2

1.3.2

1.4

1.5

Scope

_ Infroduction

This document provides some conclusions that were reached after
interviews were held with four South African companies during March and
April 1998. These interviews were held at the stait of the research project
that investigates the pitfalls and guidelines in the tfransition to object
oriented software design methodologies.

ddience

Ti.e audience fur this document comprise the various stakeholders of the
SEAL, including: _

+ Head of the Department, Electrical Engineering
= Product developer M Jansen van Rensburg

» Product Manager and supervisor Prof Dwolatzky
Applicable Documents

SEAL QMS Standards

SEAL QMS Document Layout, Presentation and Typesetting Guide, Q8
003, Revirion 1.00, 3 October 1984

International Standards

a. ISOMEC 15504 Process Assessment Part 2: A Reference Model For
Processes And Process Capability Date: PDTR, October 1996

b. ISOVEC 8126 {1891} -Information Technology - Software proguct
evaluation - Quality characteristics and guldelines for their use.

Requirements Traceability
a. 1S0O 9001 (1994) Ciause 4.2

Abbreviations

Q0 Obiject Orientation
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21

2141

2.1.2

2.1.3

214

2.2

Summary of the first, informal interviews

Tha iriterviews were held at the start of the research, to find out what the
issues are involved in making the fransition to Object Orientation.
Interviews were held in person with representatives from four companies,
that had experience in the transition to OO and would be able to help in
highlighting the issues that would be investigated more thoroughly in the
rest of the research. The average duration of each interview was
approximnately one hour. Questions were formulated as issues for
discusslon rather than simple yes no or muitiple choice quastions.

The companles

Spescom

The intetview was held on 11 March 1898 with Viv Crone, group technical
director, who became involved in OO in 1987 when OO was still very new
in South Affica. '

BSW-Data Lid.

The interview was held on 17 March 1998 with Andre Baas, a director at
BSW-Data Ltd. He was involved in & network management project at
BSW, which was done with a view on reusability using O0.

SPL

In this case the inteiview was held on 27 March 1998 with Malcolm
Rabson who Is responsible for the Object Technology Initiative at SPL.

ABSA

The interview was held on 20 Aprll 1988 with Dr Conor Hughes, a
technology consultant at ABSA, who was brought in to infroduce QO into
the company. At the time ABSA had claimed fo already have adopted OO
but, in fact, IBM did the core work an the major project which was using
Q0. ABSA only implemented the interface to the legacy systems,

The interviews

The issues that these four comparies mentioned were consnlidated and
served to highlight the questions that needed fo be asked in the future

FPage 2
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questionnaires. Whers applicable, the company where the comment
originated is given in brackets,

221 A different situation from overseas

The situation here in South Africa is very different from overseas. The
following comments iead to this conclusion:

« in 1887, due to the sanctions, it was very difficult to get information
about 00. QO was also too new for the time. (Spescomy)

‘» Due to the "skills drain” there is a loss of expertise in South Africa as
well as a skills shortage. People are pulled into the USA market
because South African employees are generally frained on a wider
variety of topics and are hardworking.

s Retaining skills has become an issue: salarles are pushed up by the
skill shortags, dus to emigration to the USA rather than the
compstition experienced locally (BSW)

s because of skill shortage, training shortage etc., South Africa will only
support major fechnolegles; it is too expensive to diverge. (BSW)

v In South Afrca crisls management often fukes place just to "get things
dons"

o Due to the nature of the business, dlients demand projects faster
nowadays, which means that OO only gets implemented if the
requirement is *stafe of the art”.

e softwars is being imported which makes the need for new local
development less. (BEW)

o tthe bad exchange rates it is difficult fo buy CASE tools from
oversaas (BSW)

« There seams to be a lack of understanding: people often claim to write
objects but are actually doing functional decomposition. (BSW)

» systems can be bulit cheaper overseas (SPL}

« there is no more limitless money avallable for OO research.(BSW)

‘» here are more companies in the USA so even If 10 companies made
a sucecess of OO [t still means that anly for instance 0.01% made a

success, which implicates that perhaps South Africa is not as far
behind the rest of the world as people think. (SPL)

ndm305 Varslon 1,00 1 Novembar §988 Pagae 3
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222

223

2.2.4

Training

the educatlion in South Africa is to blame - in many instifutions there is
no teaching of OO (SPL)

The percentage time spent on various phases of a project needs to be
understood which is why the project manager also needs to attend the
training. (ABSA)

there s no cookbook available to Implement OO which makes it
difficult.(Spescom)

The time when moving to GO

From the following comments it seemed as though the time when moving
to OO plays a role In the success or fallure of the process:

Thers Is a concem about OO in real fime development — aithough
perhaps today it is not a problem any more with foday's faster
processors {Spescom)

in BSW's case there were limited CASE tools available at the time
their OO project was developed.

From 1992 until 1994 there was a lot of movement towards Q0 but
perhaps it has now reached a plateau (BSW)

regarding project management, there have been no cost and time
estimating tools for OO, whereas there always were for the structured
methodologies (BSW)

Market sector

In the military environment there were methodologles in place even
though these were structured methodologles —~ this seans to be
lacking with Q0. (Spescom}

According to Spescom, the IT business was previously divided into 3
sactors: military (based on performance levels, well-motivated people),
industrial (less formal, faster methods), and banking. The military
sector seams to have shrunk now.

.the domain can also influence the decision - in telecommunication

there havs not heen a lot of OQ libraries available.(BSW)

Pzge 4
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225

2.2.6

227

Management

On the question of management, there seems to be some doubts about .
management's knowledge of OO (especially where people had years of
Cobol experience). For this reason it seemed as though the issue of
management would have to be explorad further in the following
interviews.

» there is no support for OO from management (in the case of the
sortware house) which implies that the situaticn must then be worse In
the case of other types of companies. (SPL)

» At ABSA a case was mentioned where the manager forced the use of
00 which seemed to work successfully.

Reuse

At BSW the project undertaken had as its goai achieving reuse, however,
‘there seerried to be disappointment that not as much reuse was achieved
on the first project as originally thought, although the culture for future
reuse had been established.

» accessibility is a problem - if there is no way o browse the objects
already developed, reuse will not happen.

» people like to build systems themselves, therefore the reward structure
should change for reuse to be successful

+ ABSA created macro objects for reuse

The first project

s Q0 requires a lot of fraining — thersfore the recommendation Is do not
impiement it fully on the first project. (BSW)

» the pilot project should be small but should have time scales attached
to make sure things get done. (BSW)

« the first change is often guite big; developers have fo throw away all
code and then start again - this can be demotivating (BSW)

s 3 projects and 1 pilot project was developed using OO (SPL)

e [n ABSA, a small non-critical project was developed which was
successful.

ndrm305
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229

2.2.10

2.2.11

Company size

OO0 requires a huge amount of investment, therefore ﬁompany size
also Influences the progress. (BSW)

In emall companies it is easier to make the transition due to less
bureaucracy. A bureaucratic culture stops the company from using
small feams (ABSA)

Quality

“The 'professionalism of Software Engineering in South Africa has not
progressed” (Spescom)

regarding 1SO8000 there was no priority at the time to get 1ISO8000 in
the case of BSW - the opinion is that It must be difficuit fo achieve that
and move fo Q0 at the same time. One should get 1SO 9000
accreditation first and then move fo OO,

As with BSW, there was no pressure o get IS0 9000 accreditation in
SPL; i* - only applicable when dealing with overseas companies.

the opinion is that QO and 1SO 9000 are mutually exclusive(SPL)

while the project was developed, there were lols of ilterations in the
object modelling, a few objects were implemented and then the whole
design would change again. This indicates that at least an iterative
deve’opment process needs to be in place {BSW)

there is no relationship between SO 9000 and fne successful
adoption of OQ. (ABSA)

CASE fools

Andre Baas from BSW recommends rather omitting CASE fcols and
getting key people. _

ABSA nsed Objectory, which hecame part of Rational Rose, and also
used use cases. They were also investigating Cool tools e.g. Cooljex
and are sfill busy evaluating it

Databases

Regarding databases, the market still demands Oracle even though it is
not Object Orientad.

Paga &
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2.2.12

2.2.13

2.2.14

Guidelines for adopting OO

Focus not on-how clever you can get with 0O, no one is prepared to
wait for solutions, projects are getting shorter (3-8 ruonths) and the
competition is getting worse (BSW)

» The imporant factors involved are attitude, having an OO guru and

having a project manager that alse attended the training in order to
understand the timescales involved.(ABSA)

An experienced solutions architect is essential for success' (ABSA)
Domain knowledge is important: in the case of BSW there was already

a previous project developed in this technology so that the technology
itself was not also new (BSW)

Languages

C++ added lots of problems with memory ler: . 1 was difficult to find
a memory management tool af the time (BSW.

Javais hot in their domain so it is nof used (BSW)
BSW rather use what the market dictates which was and still is G++.

there is a It of C++ development taking place but whether it is truly
OQ based is uncertain (BEW)

at SPL they decided on Smalltalk for the following reasons: C++ does
not impose QO and programmers were making mistakes regarding
memory management whereas Smalltalk offers garbage collection.

Java will get world-wide adoption becauss of ts platform
independence, Visual Basic runs on only one platform and offers no
security {SPL)

Languages used in ABSA are: Java, Smalltalk , and C++, Smalltalk
will however fall away since distributed Smalltalk has never really
taken off.

The current state of OO
The following comments were made:

00 is still considered to e a resestoh projoct (SPL)

rdmans
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2.2.15

2.2.18

« 00 knowledge and experience is often strategic and companies do
not want to share their knowledge(SPL) The comment "People doing
little taik a lot, people who do the work sfay quiet" describes this
issue.

» According o SPL, a third of companies will make the transition to QO,
a third will stay with COBOL and a third will be put out to pasture!

Influence of the Year 2000 Problem

In the case of ABSA, as soon as people become free from projects' they

are put on the Y2K problem, which causes a delay In the move to OO.

Resistance

Regarding attitude, some people do not want to change; they feel safe
with what they know and what they know is enough to ensure work for
lots of years to come (ABSA) .

There should be a willingness o get it wrong and try again. (ABSA)

No technical problems were experiences since the people were all young'
and wanted to learn (ABSA)

Paga g

Varsion 1,00 1 November 1888 ndm3ns




NDM QMS NDM - List of companles Doc. No. NDM 301

NDM - List of Companies
Technical Product
Version 1.00

Document Status: Approved |

ndm301 Version 1.00 1 November 1988 Pagal




Dog. No. NDM 301 NDM - List of companies NDM QMS

Table of Contents
Tabhle of Contents ii

Change HiStory ...c.uunnnrmunaiomnmmsessmsensssssasssssessens Gl

Configuration Control : _ : i

Document History - _ i}

Revision History : -

Management Authorisation... i

Change Forecast ; ; ; i

TR T o T

1.2 Audience
1.3 Applicable Documents

1
1.1 Introduction - 1
1
1

1.4 Requirements Traceabiiity ..... ' 1

2  List of cOMPAaNIes ccucrseevsrsasmnanmnasmnesasnsssssmsss g &

Page [f Verslon 1.00 § 'Iwambér {858 ndmaty



A LR S S —

NDM ams NL. - List of companies Dac. No. NDM 301

Change History

Configuration Control

Project: NDM QMS

Title: NDM - List of companies

Doe¢. Reference: SWSCITAMNDM301,100

Created by: K Jansen Van Rensburg

Creation Date: 24 April 1998

Document History

Verslon Date Status . Who Saved as:

0.01 _ 28104124 Draft MVR ND_M3CI1 D10

1.00 g8\05\08 Approved. MVR NDM301.100
Revision History

Verzlon Date Changes

0.01 qQB\0424 Created using NDM002.010

1.00 98\05\08 | Approved

Management Authorisation

Version Date Status Projsct Minute Reference

1.00 98\05\08 Approved 98W05\06 3.

Change Forecast

nim301 Version 1.00 1 November 1508 Page lif



NDM QMS ' NDM - List of companies Doc. No. NDM 301

1 Scope

1.7 Introduction
This document provides a record of the fist of companies used for the
telephonic inferviews conducted during May 1898. These interviews were
conducted as part of the research report investigating the pitfalis and
guidelines in the fransition to object orented software wuign
methodologies.

1.2 Audience
The audlence for this document comprise the various stakeholders of the
SEAL, including: '
« Head of the Department, Electrical Engineering
» Product developer M Jansen van Rensburg
» Product Manager and supervisor Prof Dwolatzky

1.3 Applicable Documents

1.3.1 SEAL QMS Standards
SEAL QMS Document Layout, Presentation and Typesetiing Guide, QS
003, Revision 1.00, 3 October 1994

1.3.4 International Standards
a. ISOMEC 15504 Process Assessment Parf 2: A Referenca Model For

Processes And Process Capability Date: PDTR, October 1996
b. ISOMEC 9126 {1991} -Information Technology - Software product
evaiuation - Quality characteristics and guidelines for their use.

14 Requirements Traceabiliey
a, 1S0 9001 (1994) Clause 4.2

ndm30T Versian 1.00 1 November 1599 Page 1
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NDM - List of companies

NEM GMS

2 List of companies

' The market sectors that were used include the following areas:

Deseripflon

Financial / banking

Travel / tourfem / hotels / restaurant
Printing / publishing / media

Mining |

Manufacturing / engineering / construction /
process, sic. '

Service [ panel beating / elecirical contractor /
sacurity etc.

Government
Health
Retail
Educatfon

Software / Information Technology /
Telecommunication / Electrical

Other

Market sector

Financial
Hospitality
Media
Mining

Manufacturing
Service

Goverhment
Health
Retail

Education

Information Technology (IT)

Other

The following list of companies were obtained using various Internet and

other business directories. -

Where not specified, the dialling code is (011).

Pagn 2

Verston 1.00 1 November 1898
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Doc. No. NDM 301

Market Sector

Financinal

Company

Prestasi |
Fedsure
Southern Life
Momentum
Future Bank
Unibank
Saambou
Legal Wise
BOE
Huysamer Stals
Reserve Bank

UAL Merchant
Bank

Wesbank

RMB

Stanbic

NBS

Alexander Forbes
Liberty Life

Santam

Telephone
Number

6526725
3226000

021-6580811

012-6718911

4818300
8067800
0124215000
4704000
3021000
2403500
012-313-3911

4801000

8388181
2828000
3586700
031-3641111
2690000
4083911
021-8157000

New Republic Bank 031-3047£44

Confact Person

Bernard Niewoudt
Dave Butier
Rob Kruger

Carl Conradie
Amanda Muer
Dirk Otto

Elise Swanzposl
Mr Prior

Jerry Comnii.os
Doug Mar

Rob De Jong

Fazel Mayett

Craig Myburg

" Vincent Coetzee

Chris Blake
.Henk Lategan
Len Bergen
Beatrice Bayes
Trevar Earnston

Ahmed Muslim

ndm301

Veraian 1,00 1 Navembar 1988
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NDM QMS

Market Sector

Education

" Government

Health

Hospitality

Company

Radical Training -

ECP

Birnam
TSA
Redhill Prep Schooi

Depariment Of
Education

Spoornet
SABS

Municipality
Randburg

SPCA Randburg

Adcock
Wilgers
Medscheme
Kirsch Pharma
Glaxo

Brackenfall
Hospital

Telephone
Number

031-844933
8872540
4712000

7834707
012-3125911

7744666

- 0124287911

7880556

4621610

9211511

012-8070019
7879607
3025171
3136000

021-9814547

Contact Person

Anette

Patrick Masdon

E vWouw

Hudsen

Rian Oosthuisen
Jalkkie Pretorius

Brian Germishuys

Zina

Bi Jugmahan

Ms Sirydom

David Cloos
Tersia

Trevor Matthews

L Rutter

Page 4
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Market Sector Company Telephone Contact Person
umbar
Satour 012-3470800 Gerda Coetzee
O'Hagans 7871108 Colleen V Tonder
Southern Sun 7800200 Amos
Kahn(Vircom)
Seekers 3212400 Gary Web
Imperiai 4530005 . Richard Henwood
8A Breweries 4071700 Kerry Strydom
Coaches For Africa  031-5615663 Charmaine
Information
Technology
Intemet Solution 2835000 Nithal Goburdham
Computer 012-572-0100 Eugenhe Marais
Foundation
SPL 3222165 Malcolm Rabson
QData 2666232 Johan De Beer
Software Futures 8071340 Ahmed Chicktay
Cenit 012-672-0000 Johan Smoaok
Uske 8070777 Julian
Altech Smart Card 8043226 Leo Murray -
Vircom 8072333 Amos Kahn
Slemens 4888111 George Engels
Datatec 2333344 Bruce Tailor
Abstraction 8821918 Gary

ndm301
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NDM - List of companies NDM QMIS
Market Sector Compuny Telephone Contact Person

ICL 8024281

Spescom 2861500 Viv Crong

Brainware 012-6635677 Alien Mcneal

~ Paradigm 0126725700 Peter Koolman

AKS 88682225 Brian Loudon

Energy 9217900 Keith Richards

Measurements

Objectsoft 7878631 Thye Brits

Efkon 012-6635877 Trevor Van
Rensburg

Manufacturing

BpP 021 4082811 John Coxwell

Eskom 8005823 Mike Rod

Temsa 8132220 Tom V Zyl

Cargo 6243700 Phyllis

Tiger Oats 8844500 Croydon Coppings

Outspan (12-6635100 Hennie Boshoff

Plasserail 4741541

.VKE 012-4813800 Susanna Jordaan

Nampak 083-273-1419 Miles James

Wastetek 4565400 Rifa V Wyk

ESD 6525555 Margat De regt

AEC 3164911 Dr Van der Walt

Page B
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Market Sector Company Telephone Contact Person
Number
BMW 2383000 Bennle Vorster
BIFSA 8051985 Piemre Fourie
Murmray Roberts 4553101 Daan Vermaas
Kentron 012-671-1155 Frans Roodt
. Mondi:Recycling 6231588 Roi sie Dittirich
Dorbyl Marine 031-251511 ' Craig Samuel
Nanotek 012-665-1338 - Addie Buissinne
Polifin 3296111 Annemarie
' ' Diedricks
Amalgamated 4584020 Francois
Beverages
Prieska 59461382 Mrs Marx
Engineering '
Burger And 021-8053660 Hanlie
Wallace :
Media
Multichoice 2893000 Neville Gubb
Getaway 021-5311391 Maureen Van
Niskerk
Computicket 4458100 Rob Mills
Highveld ridge 017-6347728 DJ
Newspaper
Primedia 8848400 Andrew Brooks
Broadcasting
'Mining
rdm304 Verslon 1,00 1 Novembar 1898 | Paga 7
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Mafket Secﬁr Company Telephone Contact Person
Number

Mintek 7094111 Andy Shipmén
RBCT 0351-804911 Chris Meyer
RBM 03518013131 Dave Cox
Billiton 3769111 IT Dept
Bastion(ISCOR) 012-3073000 Tertius Cloete
Samat Minin.g 9742051 Mike Watts Farmer

Retail
Kaoljander 7266282 Elaine
Game 031-302-8991 Dyan |
Checkers 021-980-4000 Tom Roos
Juicy Lucy 8037500 Peter Hollis
Edgars 4956000 Andre Oberholzer
Foto First -387{600 Deon Serfontein
EMI 4064000 ~ Kobie Pearson
CNA 4917612 Gracia Valent
PicknPay 021-6581612 Abe Malana
Angela's Hair 6484293 Angela
Boutique

Service
Anderson 3283000 Kirsten Hardy
MM 4821419 Tobi
Marketel 4021840 Henri Rex

ésge 8 Version 1001 Novemiser 16.. wdm301
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Market Sector

Company

AOQS
Safmérine
Twines

Coin Security
Optimark
CPL

Telioy

Online Personnel

Telephone -
Numbsr

836278920
021-408-8280
7931181
012—8005211
021-9485212

£5268000
041-352266

Confact Person

Meville Ross

Alida Riddel!
Mccarthy

Gawie Jv Rensburg
Chanial

Chris Hays

Stein De Villiers

Nicola

ndm301
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1.1

1!2

1.3

1.3.1

1.3.2

1.4

Scope
Introduction

This document provides a record of the questionnaire used :uring
telephonic interviews conducted Auring May 1998.

Audience

The audience for this document comprise the varyus stakeholders of rie
SEAL, including:

» Head of the Depariment, Elecirical Engineering
» Product developer M Jansen van Rensburg

» Product Manager and supervisor Prof Dwolaizky
Applicable Documents

SEAL QMS Standards

SEAL GMS Documient Layout, Presentation and Typesetting Guide, QS8
003, Revision 1.00, 3 October 1994 _

International Standards

a. ISOMEC 15504 Process Assessment Part 2: A Reference Model For
Processes And Process Capability Date: PDTR, October 1956

b. ISOMEC 92126 {1991} -Information Tachnology - Software product
evaluation - Quality characteristics and guidelines for their use.

Requirements Traceability

a. IS0 9001 (1984} Clause 4.2

ném302.160

Version 1,00 6 November 1928 Page 1
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2  Telephonic Questionnaire

Company:

Telephone Number:

Name:

Is it the head office? Get head office number,
Ask fo speak fo the IT manager?
If there is no IT manager then speak to the General Manager?

" Get his / her name.

My name is Miranda van Rensburg, | am busy with a MSc at Wils
“University, | would like to ask you some questions regarding software
development, which will take about § minutes. The Information will be held
in confidence. Can you talk now or should { perhaps phoine back at a iater
stage? o

Paga 2 . Version 1,00 & Novemnber 1898 : ndm302.100
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Please select only one opticn in each case that most app!iés to your
company. ' '

. Where is your company based?

0 National {(with regional offices in most parts of SA)
Gauteng
Western Cape

Kwazulu Natal Eastern Cape

QaaaQ

Other -

| 2, How would you describe the market sector that your company falls In?

{example financial, mining, etc.}

3. Whatis the total company size?
T pebple or less
O 1i-100 people
0 1001000 people
m]

more than a 1000

4, Does software play any role in your company? (do you use or deveiop
software)

[ Yes
3 No
IF THE ANSWER IS NO THEN DO NOT GO ON.

_ "Thank you for your time. Bye”
ndm302.100 Vergion 1,00 6 Novamber 1996 Paga 3
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. NDM - Telephonic Questionnalre NDM QMS

5. Do you have an IT depariment that supports other departments or is IT the

company’s major business?
O Supports other departments
O iTisthe major business

6. What Is the size of the IT department {(number of people)

a

0aan

- More than 20 peopie (specify _

1 persen or nene

2 - 10 people

11 =20 people

7. What is the skill level of the IT group in your company?

m

aa Qoo

Mostly universlty dagrees

More than half have university or fechnikon degrees

Mostly aitended courses such
)

Mostiy self trained (or on the job)

None of the above / not applicable

as CONE, MCSE (specify

Page 4
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8. Wh.at is your company's level of exposure to Object Oriented Technology?
3  Have heard of Object Orientation
O Haveusedan object oriented product

O Have implemented Object Orientation — number of years:

(3  Have used advanced techniques such as CORBA and patterns
3  None of the above

9, Does your company have ISO 8000 accreditation or similar, or currently have
a Quality plan or procedure for software?

Yes, all depariments have
Most depariments have
Legs than hait of the company has

In the prucess of getting accreditation

8 [ T B

No acoreditation or plan

10. What is the average software projent size?
1 person

2 -5 people

§—10 people

more than 10 people

R i

it vaties (please specify )

ndm02,100 Version 1.00 6 Novernher 1998 Page 5
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11.

12,

13.

14,

What is the average lifatime of software projects in your company?

In!

aoQan

Less than 3 months
3 — 6 months
6 months — 1 year

more than 1 year

it varies (please speclfy )

What is the size of your company's IT budget? Categories are:

gagoaoaada

Would prefer not to answer
Less than R 100 ood

R 100 000 - R 1million

R 1 million ~ R 10 million

R 10 miilion —~ R 50 miillion

More than R 50 million

How would you describe the nature of your company's IT business?

.

[ R |

Research and Software development
Sales / Marketing
Consulting

Support

None of the above, specify

Do you use any methodologies or CASE tools for software development?

Pape §

Version 1.00 8 November 1998 . ndm302.100
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Always
Almost always

Almost never

QQaoaQ

Naver

Please specify which fools you use;

15.  Would your cbmpany be prepared {o participate In a further inferview fo
discuss software development?

(1 Yes
3 no

16. Are you the right person o speak to about Object Technology or is there
perhaps someone else?

0 Yes
.| No, speak o

17.  Would you like fo see a copy of the report that wili be generated about the

resaarch?
0 Yes
I:l No

Postal Address:

*Thank you for your time. Bye”

ndm302.140 Version 1.00 B Novesnber 1898 Papa 7
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telephonic interviews

1 Scope

1.4 Introduction

This document contains the resulis obfained from the telephonic inferviews
conducted during May 1988. These interviews were conducted to find out
w. ..the current progress in the adoption of OO in South Africa is,

1.2 Audience

The audience for this document comprise the various stakeholders of the
SEAL, including: '

« Head of the Department, Electrical Engineering
e Product developer M Jansen van Rensburg

» Product Manager and supervisor Prof Dwolatzky

1.3 Applicable Documents

1.3.1 SEAL QMS Standards

SEAL QMS Document Layout, Presentafion and Typesetting' Guide, QS
003, Revision 1.00, 3 October 1854

1.3.2 Intemational Standards
a. ISOMEC 15504 Process Assessment Part 2: A Reference Model For
Processes And Process Capability Date: PDTR, October 1996

b. ISOMEC 8126 {1991) -Informaticn Technology - Software product
evaluation - Quality characteristics and guidelines for their use.

14 Requirements Traceabif"y
a. [SO 8001 (1994) Clauce 4.

ndm3ng Varsion 1.00 1 November 1928 Pagel
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interviews:

2 The results
The following terminology was used:
N/A Not ap_plicable
Company size Number of people in company
iT size Number of people in IT depariment
Skill level Lavel of training
Project size Project size given in humber of people
Project Lifetime Average length of projects in company in months
Process In the process of putting quality procedures in place
<3 Less than 3
10+ More than 110
ndm3gs Verglon 1,00 1 November 1598 . . Pagel
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interviows
Company | Location | Compeny | ITsize | Skitlevel - | OOexposire” | Mature of 17 | Qualty | Project | Pro- | Usesa
C . | ness _— Lfe- - .} methodology
. Aime
Financial Sector
Prestast -Matlonal | 100-1000 210 Unliverslty Have used OD ] consult No 2-5 36 Almost always
Technikon products :
Fedsure National | 1000+ 20+ Technikon Have development | Yes 10+ 12+ Never
Implementeu
00
Southen National | 1000+ 20+ Self-frained 'Have development Yes 810 12+ Never
Life ' Implemented
00
Momentum Mational | 100-1C00 20+ University Have used | development No 2-5 <3 Alrmost always
Life - advanced 0O
techniques
Futse 'ank | National | 100-1000 11-20 Self-trained Heard of 0O - development Most ] <3 Never
' ilepart
mahis
Unthank National | 100-1000 11-20 University Have ~ development no 1 6-12 Never
implamentad
Q0
Paga II. | Varakn 1.00 1 Nove ..ar 1988 Rim306



NDM QMS - Resuits from telephonic

NDM QMS Doc. No, NDM 306
interviews
Compay | Locatio |- Company -, Tsize | Skitlevel | OOexposure. | Natuie of [T 1 Project | Pro~: - | Usesa
' ' B size T oo Vhuginess” ¢ slza  |Ject |
S A Life- - methodology
time :
Saamhbou National | 1000+ 1 Selftrained none support ng N/A ' N/A | NIA
Legal Wize Natlonal { 100-1600 2-10 SelfHrained Have support no 1 <3 Never
irmplementad '
00
BOE " Mafional | 1000+ 20+ University Haye used OO | development | yes ' 2-5 36 Almost never
i ’ producis
Huysamer Natiohal | 100-1000 ‘ 2-10 University . Have development Most 5-10 B-12 Never
Sials implemented depart
Q0 frents
Reserve | Gauteng [ 1000+ 20+ Universily MHave development o 2-5 812 Almost never
Bank implemented
Q0
| UAL National | 1000+ 20+ ali of above Have development process | 510 36 Afmast always
Merchant Imptemented ’
Bank o0
Wesbank Natlonal ( 1000+ 20+ ali of above none | development yes 25 812 Almost always
RMB National | 100-1000 20+ Universily Have uged | development Most I 2-5 6-12 Always
advanced QO ' deparf |
ncm306 Version 1.00 1 November 1898
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interviews '
“Name - Location | Company | (Tsize | Skilflevel OO exposure - | Nature of IT ) Quality | Projest | Pro-- .| Usesa
size 1+ & - | business - | aware- | size Ject
el | ness- | .- Life- - methodology
| NS time . _
techniques - ments
Stanhic Gauteng | 11-100 1 Selftrained Have used OO | support nc N7A - NIA N/A
products :
NBS National | 1000+ 20+ all of above Have development yes 25 =3 Always
implemented
o0
Alexander National | 1000 20+ University Have devaelopment yes varies 12+ Almost always
Forbes implementad '
00
Liberty National | 1000+ 20+ Self-rained Heard of OO all of above no varies varies Almost always
Santam Natlonal { 1000+ 20+ Self-tralned Have used QO | development no 510 <3 Almost always.
' products
New KZN 100-1000 20+ all of above Have - used | developmem Most ¢ 5-10 3-8 | Always
Republic advanced OO depart
Bank techniques ments
Education Secfor
Radical KZN 0-10 2-10 Technikon Have used | consult . yes 1 varies Always
advanced QO '
Page iv Varsion 1.00 1 Novermber 1898 ndm3a6
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NDM QMS Doc. No. NDM 306
interviews .
Name Location | Company | ITsize | Skilllevel 0O exposure. | Nat_ure_ of [T .__C_lu_allt_y__ | Project | Pro- | Usesa
e {ness ] 1 Ufe- | methodology
_ ' time
Tralning technigues
ECP National | 11-100 11-20 Technikan none consult ho 25 12+ N/IA
Bimam | Gauteng | 14100 | 2410 Technikon - | Have used OO | consult no N/A NIA | NIA
- products '
TSA National 1000+ 11-20 University Have development/ | Most 25 varies | Almostnever
Technlkon implemented consult deparl
00 ments
Redhil Gauteng | 11-100 2410 University Have other no 1 vaties | Never
Technilcon implemented
00
Dept  OF | National | 100-1000 | 2-10 Technikon none support No N/A NIA N/A
Education
Govemment Sector
Spoumet National | 1G00+ 20+ University Have developmient Most 5-10 6-12 Always
Technlkon implemented depart
Qo ments
SABS Gauteng | 1000+ 2-10 Selftrained Have used OO | support ho 25 | 12+ | Always
ndm3s Version 1.00 1 Novambar 1998 Pagav
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Doc. No. NDM 306
' intarviews
Company | Location | Company | {Tsize | Skilevel . | OOexposure - | Natwe of IT |- Quality '| Project | Pro- | Usesa
: : size o v - Y] business. | aware- . | size. - | jest - |-
B - fiess- ] L;fe- : methodology .
_ ' time '
products
Municipalily | Gauteng | 1000+ 2410 Self-irained none- support Yes | 01 varies NIA
Randbury B |
SPCA Gauleng | 0-10 [}
Randburg
Health Sector
Adcock National | 1000+ 11-20 Selrained Have support No NfA NiA NIA
implemented
o0
Wilgers Gauteng | 100-1000 2-10 Self-trained none support no NZA NIA NIA
Medscheme | National | 1000+ 204 University Have  used | development | process | 10+ T2+ Always
advanced OO
technigues
Kirsch Gauteng | C-10 1 Selfrained Rone - suyppert. no N/A N/A NIA
Pharma
Glaxo National | 100-1000 11-20 Self-trainéd Have used OQ | development yes 2-5 3-8 Always
products
Page vi Varsion. 1.00 1 November 1998 ndm36
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NDM QMS Doc. No, NDM:306
interviews
Soma" | Location | Company - | ITsize " |. Skillevel re .| Natire cof IT'| Qualty | Project | Pro- | Usesa
: co ysize T e | business ... | aware- | size | fect .o
C G ] ness Life~ methodalogy
: ' time

Brackenfell Westemn | 10-100 1]

Hospital Cape

Hospitality Sector

SATour Gauteng | 100-1000 1 Self-trained none support no N/A N/A N/A
O'Hagans Nationsi 11100 1 Self-trained none support no NTA N/A | N/A
Southemn National | 1000+ 1 Self-trained none support ne - NIA NiA NZIA

Sun ' [

Seekers. Natlonal | 100-1000 210 Technikon none support . no N/A NiA NiA
Imperial National 100-1000 11-20 Self-frained | Heard of Q0 support ho L 28 3-8 Never
SAB Gauteng | 11-100 2-10 Self-ralned heard of OO development no 2-5 6-12 Never
Coaches KZN 0-10 0

For Africa

IT Sector

Intemet MNational 100-1000 20+ University Have sales yas 85-10 varies Almost always
Solution implemented - | '

ndm306 Verzlon 1,00 1 November 1988 Page vil
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interwews
Name cation - | . Company T size : le_ve_ . | OCexposure .- |- Nature o iT_ ‘Quality - { Project | Pro- ses
' - size . ’ o S _buslness aware- | size - | jest - :
oLl | ness - Life- .rqethudology
N | B time '
00
Computer National | 100-1000 20+ all of above Have used | all of above yes vaties varies | Almostalways
Foundation advanced QQ
technigues
SPL Nationsl | 100-1000 | 20+ all of above Have  used | development | yes 25 612 Almost always
advanced QO '
techniques
QData Natlonal 1000+ 20+ all of above Have used { development! | ves varies varies Always
advanced OO | consult
technigues
Software Natlonat | 11-100 1120 University Have usad | all of above no 10+ 12+ Always
Futures advanced OO
technigues
Cenit National 100-1000 20+ University Have used | development! | yes 10+ 1year Never
advanced OO | consulf
techniques
‘Usko National { 100-1000 { 20+ University Have  used | sales Most 25 12+ Almost always
| advanced 0O depart
techniques ments
. Pegevi Verzion 1.00 1 November 1988 wm306
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Comeany | Location |- Company: | ITsize | Skillevel | OOexposure | Nature” of T | Qually [“Project | Pro- | Usesa -
: Colswe | bl business | awaras | size | et  §
o time. :
Altech Gauteng | 11-100 2-10 all of above heard of 00 development no 245 3-6 Never
Smartcard '
Vircom Gauteng | 100-1000 20+ University Have used OO | development no 5-10 varies Never
' ' products :
Siemens National 100-1000 20+ all of above none cbnsull process | 5-10 - 38 Almost never
Datatec National | 1000+ 1120 University f | Hawve used | all of above yes 510 5-6 Almost always
Technikon | advanced OO

techniques
Abstraction National 11-100 1 University Have used | alofabove yes 2-5 36 Almost always

advahced OO

techniques
ICL Gauterig | 11100 2410 Universily. Have development | ves 25 | 6-12 Almost always

implemented '

Q0
.Spescum National | 100-1000 1120 University Have - development yas 2-5 612 Almost never

implemented

Q0
Brainware National 1000+ 20+ all of above Have used | all of above process | varies varies Always.
ndm3ags Versfon 1.00 1 Novembar 1998 Page ik
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Soaany . | ‘Location | Company | [Tsize | Skitlevel | OOexposurs. ' f Nabure'of IT | Gually | Project | Pro- .| Usesa
: ' 1 | ske s T T 'hUSiﬂas,B"_. | awarge | size - f.ject | | -
: ot ness Life- ‘methodology
advanced OO
techniques
Faradigm Mational | 100-1000 20+ asliofabove | Have ﬁsed all of ahove yes 10+ 12+ Always
| advanced OO
technigues
AKS Gauteng | 11-100 20+ Universily Have used | development process | 10+ 12+ Almost always
advanced OO
technigques
Energy Gauteng | 100-1000 | 2«10 University Have development yes 25 varles Almost always
Measune- implemented '
ments Q0
Objectsoft Gauteng | 0-10 2-10 University. Have used | development/ | process | 2-5 vares Almost never
advanced OO | consult
technigues '
Ejkon Gauteng | 11-100 1120 Universily Have used | allofabove ] yes 2-5 6-12 .Ahvays
advanced OO0
Aechniques
Mamuifacturing Sector
Page x Version 1,006 1 Novernber 1988 ndm3ng
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%gnn?: v Location ..'Qomﬁ‘_"ﬂ? | irstze S&Fll level -~ - | :._0_0_ ﬁXPOSUI'e Nat ‘|'qualty | Project: | Pro- - Usesa
C o size o I RO |-aware- ' | slze | jest. | .
. ness. - . * Lifa- - | methodology
BP Mafionai | 1000+ 20+ Universily heard of OO support Yes N/A N/A Almost never
Eskom National 1000+ 20+ University Have development yes 10+ 12+ Always
. implemented
oo
Temsa Gauteng | 1000+ 2-10 Technikan heard of OO0 support yes N/A N/A NIA
Cargo Gauteng | 100-1000 | 2-10 Self-trained none sales yes. 610 varies | Never
Tiger Oats - National | 1000+ 20+ all of above none support no N/A N{A NIfA
Qulspan National | 1000+ 11-20, ' Unlversity / | Have used | allof above yes 2-5 <3 Always
' Technikon advanced QQ '
techniques
Plasserall | National | 100-1000 | 2-10 Technilton Have used OO | development Ro 2-5 12+ Never
products
VKE National | 100-1000 1120 Self-traihed Have used OO | support ne 10+ 12+ Never
products
" Nampak National | 1000+ 2-10 University Have used QO | stpport no 2.5 <3 Never
praducts '
Versién 1,00 1 Novembar 1988
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Company 11wl o o | memis o T T ISR N D R
Neme .. | Location.| Company | ITslze- Skilllevel - . | ‘OO exposure - | Nature of IT.| Qually |- Project’ | Pro--' | Usesa ..
: o ness L . Life- methodology
' time
Wastetek Natlonal | 100-1000 2-10 all of above none support yes 2.5 612 Never
ESD Gauteng | 100-1000 2-10 Technlkon none support | yes NIA N/fA N/A
AEC Gauteng | 1000+ 20+ all of above Have used OO | support | Most NIA NTA Never
products depart-
ments
BMW National ' 1000+ 20+ Universlity [ | Have all of above yes varles 6-12 Always
Technikon Implemented
00
BiFSA Gauteng { 1000+ 0
Murray Natlonal | 1000+ 0
Roberts
Kentron Gauteng | 1000+ 20+ all of above Have used | davelopment Most 2-5 varies | Always
advanced OO ' depart
techniques ments
Mondi- Nafionai 100-1000 2-10 Selfirained heard of OC all of above no 5-10 12+ Almost always
Recyceling '
Dorby! National | 100-1000 | 0 [
Page xji Vaisfor 1.00 1 Novembar 1958 ndm306
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‘Namg | Location | Company | ITsize | Skiltevel | OOexposure | Natue of IT.| Qually | Project | Pro- . | Usesa
SR tme .
Marine
Nanotek | National {| 100-1000 | 20+ University Have development | yes varies varies Never
: implemented '
oo
Polifin Naticpal 1000+ 20+ University nore support yes N/A NIA N/A
Amnalbev Gauteng | 1000+ 20+ Seif-trained Have development ne 2-5 28 Almost atways
1 KZN Implemented
oD
Prieska Other 0-10 0
Enginesring
Burger And | Westem ! 10100 | 0
Wallace Cape
Media Sector
Muiticholca National | 1000+ 20+ Selffralned Have used OO | development yeé varies 12+ Never
products
Getaway National | 100-1000 | 2-10 Self-trained none suppdrt ho 2-5 varies | Never
ndmaos Verslon 1,00 1 November 1958 Page x#
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m:"y . Location I Company . ITsize | Bkl fevel - _ ' 00 exposure " Nature of lT Qualﬁy . Preject Prdé_ gusa
P fime
Compu- Natiunal | 100-100C 20+ University / | Have development process | 5-10 6-12 Almost naver
ticket : Techniksn implemented
Qo
Highveld- National 1000+ 20+ Sell-trained heard of QO support yes 510 varles v A
tidge
Newspaper
Primedia Natlonal | 100-1000 | 2-10 University /7 | Have consult no 1 6-12 Almost never
Broadeast " Technikon irplemented
: Qo
Mining Sector
Mintek Gauteng | 100-1000 - | 2-10 Salf-tralned heard of OO support process ._NM N/A NiA
RBCT KZN 100-100G 11-20 all of above Have used OQ | development yas 510 vares | Almostalways
products '
RBM KZN 1000+ 20+ Technikon Have used | development yes 5-10 12+ Almost always
' advanced 0O
tachniques
Billiton MNational | 1000+ 2-10 University 7/ | none support yes NiA NIA NIA
' Technikon
Page xiv Version 1.00 1 November 1998
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Company ' 'Lo' tl CO e IT]ze ékiil.l | b o0 ; Ntu fﬂ' Quali L._ P P C 1 ysesa
Nems = | Locaton:| Compary | Meie | Skillevel ~ | OOeposure | Nature -of T | Qually | Project | Pro- | Usesa
S glze . - ST Tiie b f business - | aware- | -sikze | ject .
RET I o - - methodo[qu
o time :
Basfion National | 1000+ 20+ University Have development no varies 6-12 Almost always
(l=cor} implemented
oo
Samat National 1000+ 1 University heard of DO support no NIA NIA NIA
Mining
Retail Sector
Koljander Gauteng | 11-100 0
Game National | 1000+ 2-10 University Have deveiopment | no 1 <3 Never
implemented
00
Checkers Natlonal 1000+ 204+ .all of above Have used | development no 510 12+ Always
: advancec 00
techniques
Juicy tucy National | 100-1000 1 University nane support no NIA N/A N/A
Edgars Nationa! 1600+ 20+ University [ | Have support yes 0+ 812 Almost always
Technikon impiementad '
oo
ndmans Versiors 1.00 1 Novamber 1958 Faga xv
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Comoany | Location | Company. | Msize | SMilevel | OOexposurs - | Netwa of IT | Qualiy | Projest | Pro- - | Usesa
o veles ch oo b e business  f o | aware- | oslze | fect S
T .l ness b N Life- methodology
o : time
- Folofirst Nafional | 000+ 2-10 Self-trained Have support no | 28 12+ Never
implemented '
Qo0
EMI Nalionat 100-1000 2-10 Seiftrained heard of OC development Maost 2-5 36 Almost always
: : depart
mants
CNA Nattonal 1000+ 20+ University Have used QO | consult - yes 510 varles NIA
praducts
PleknPay Mational [ 1000+ 20+ all of above “Have used | development no 510 12+ Always
| advanced OO
teChniques
Angela's Gauteng | 0-10 0
Hair .
Boutique
Servica Sector
Andersen National 1000+ [ 20+ University Have used { development! | yes 10+ 612 Always
Consulting advanced OO0 | consult :
techniques

Page xvi Verstan 1.00 1 Novamber 1998 : ndm‘.!OB_
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Company’ | Location | Company | Tsize. | Skillevel |~ | OOexposure - |Nafure of IT | Quality” | Project | Pro- - | Usesa
_ B see | {0 i N pusiess - o | oaware- ) ske - | ject A .
| IMM Nationa! | 11-100 - 2-10 University Have used OO | development! | no 1 6 Never
products cansult
Marketel National | 14-100 20+ all of above none development/ | Most 2-5 36 Never
‘consuit . depart
ments
ADS | National } 100-1000 2-10 Seifirained heard of OO support no varies <3 Naver
| Safmarine National [ 100-1000 20+ Technikon heard of OO development yes 510 38 Always
Twines Gauleng | 11-100 1 Self—hained_ none support no NiA N/A NiA
Cain Natiopal | 1000+ 1 Self-trained none support no. 1 varles Never
Security '
- Oplirark Westem 11160 2-10 Self-trained none support no NIA NIA NIA
Cape :
CPL National 11-100 20+ Universlty /[ | Have used OO cons_ult no varles 6-12 Almost always
Techtlkon products
Telioy National | 1000+ 20+ Technikon none support Most 2-5 12+ Never
' _ depart
ments
w306 .- Veersion 1.00 1 November 1998 Page xvii
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" Project |
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Life- |
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1.1

1}2

1.3

1.3.14

1.3.2

1.8

Scope

Introduction

“Thie document provides some conclusions reached from the telephonic

interviews held with 120 companies during May 1998.

Audience

The awilence for this document comprise the various stakeholders of the
SEAL, inciudin~

« Head of the Department, Electrical Engineering
» Product developer M Jansen van Rensburg

» Product Manager and supervisor Prof Dwolatzky
Applicable Documents

SEAL QMS Standards -

SEAL GMS Document Layout, Presentafion and Typesetting Guide, QS
003, Revision 1.00, 3 October 1094

Infernational Standards

a. ISOVEC 15504 Process Assessment Part 2: A Reference Model For
" Processes And Process Capability Date: PDTR, Qctober 1996

b, ISOMEC 9126 (1891) -information Technology - Software product
evaluation - Quality characteristics and guidsiines for their use.

Requirements Traceability
4, |80 9001 (1894) Clause 4.2

Abbreviat_ions

Q0 Object Orientation

mdm307.100

Varslon 1,00 2 November 1508 Paga §
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Resuits

The questionnaira

The questionnaire that was used is given in document NDM302. The
questions were chosen with the following objectives in mind:

- To make sure that all types of companies were represented

- To verify the relevance of issues that were found to be |mportant from
the literature study

- To explore issusas thai arose from the first informal Interviews

A true representation

Since the results obtained from the telephonic interview would critically
influence the remainder of the research, a representative sample of
companies had fo be obtained.

Since in South Africa, many companies operate hation wide with offices in

. various regions, location could not be used as a criterion in the sampling

process.(Figure 1)

The criterion that was therefore used was market sector, The number of
companies in each sector was selected in proportion to the size of the
relevant market sector.

Eleven market sectors Were identified:

e« financial and banking

= hospitality (including travel, tourism, _h'ote!s. restauranis)

¢ media (including printing and pubiishing)

» mining

» manufacturing (including enginaering, construction and the process
industry)

Page 2
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» services

» govermnment
« health

& retail

» education

» [T (including Information Technology, sofiware, telecommunication and
electronics)

 Alistof companies was compiled using several business directories and
Internet classification directories as guidelines. The final list of
respondents is given it document NDM 301,

Regarding the nature of the iT business in each company, as ¢an be seen
in Figure 2, the resulls obtained from this questionnaire do indeed
represent a wide range of companies angd therefore the resuits obtaine !
from this questionnaire do in fact represent the true situation In South

Afftica:
Number of Companles
versus Location
Westarn
KwaZule Cope

Figure 1 Number of companies versus location

ndm307.10Q Version 1.00 2 Novarnbar 1858 Page 3
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{Number of Respondents versus Matare of i1

consulﬁng

developmant and
cnnsuﬂ.ng
allof ihe ahove '
davalopment
3%

Figure 2 Nature of companles

Figura 3 illustrates the resuit that was found regarding the presence of QO

in the companies studied,

Number of Companies versus Q0 experience

Mo of he Heerd of 0O
dbove 2%
24%

Havea used OO
products
16%

Figure 3 QO experience

The next step is fo evaluate specific issues addressed in the research —
note that the results that follow include only those companies that possess
an IT depariment, The first graph in each case demonstraies that a
representative sample was always taken. Each of the following issues will

also be explorad in the final interview.

Page 4
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Market sector

The companies concemed had fo be chosen in such a way that the
research would represent all market sectors. Figure 4 depicts that this was
done.

Number of Companies vorsus
Market sector

Figure 4 Number of companies versus market sector

Table 2 shows the experiénce within each market secfor, as well as the
00 trend within each secfor. Data was normalised so that the number of
companies interviewed In each sector would not bias the resules.

A grey scale was used io indicate the number of companies within a
category. ‘A white cell indicates no presence, whergas a dark grey cell
indicates a large number of compeanies in the particular category.

A weighted average was calculated within each market sector, with
weights assigned as given in Table 1.

ndm307.100
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Table 1 Welghts

Category ' | Waight
No GO 1 |
Heard of OO | 2
 Have used OO products 3
Ha‘fe implemented QO | -4
—;. 2 used advanced OO techniques | §

Page & ' Vamslon 1,00 2 November 1598 rdm307,100
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. ... Teble 2 Weighted averages
Financial Media Mining Manufac | Service Govern- Health Retail Edu- T
: ~turing _ ment '
No OO
Heard of 00 0.000
Have wsed OO
products
Have
implemented OO
Have used 0.000
advanced 00
Weighted Average | 3.45 ! 1.33 2.8 2.83 2.89 21 27 2.3 3.5 3 4.35

ndm3n7.100 Version 1,00 2 Noverher 1538 Page?
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Looking at the three highest averages obtained {(also given in Table 2) it
would appear that the financial, retall and IT sectors have progressed
further in the adoption of 00,

Service

@No GO m
w Heard o 00 Finenclal ® a
1 Hava usad OO

products .

T : Retall . Manufac turing

gt Have Implemeniod -

oo i

advanced Q0

{echniques

Figure 5 OO experience in varlous market sectors

Figure 5 illustrates the OO experience in various market sectors: the retat,
financial and IT sectors are ahead, while the manufacturing and servics
sectorn are fagging in OO expetience.

2.4 Skill Level

Figure 6 fllustrates the level of {raining of employees In the companies
interviewed.,

{Iﬁmber of Companies versus SKill level

Moaily
Alf of the above universky

18% _ gracuates

B Mostly
A e Univarsily or
Tachnikon or T Tachniksn

courses 1%

1%

Figure 6 Number of companies versus skil! level

Fage 8 Verslan 1.00 6 Movesnber 1988 ndmaon7?
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Mostiy

Univarstty 1
graduates Unvershy

Figure 7 Skill level In companies with no OO experlence

ndm347.100 Verslon 1.00 2 November 1898 Page 9
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Advanced OO

of courses
8%

All of the
above
40%

Courses or
Technikon self-iraied

Figure 8 3kill level in companies using advanced OO techniques

Mostly University graduates

a No ©O

Courses | Salf

trained

w Hoard of QO
o) Used QO praducts
y Hava implemented 0O

i Have used advanced GO techniques

Figure 9 Comparing OO experisnce

Page 10
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Figures 7, 8, and 9 lustrate the relationship between the skills in the
companies and the experience i 00,

The results show a clear relationship between the skili levei of the
employees involved and the progress thus far in the implsmentation of
00, The question that therefore arose was: Is formal academical
education a prerequisite for the successful implementation of 007

2.5 Quality

Number of Companies varsué Quality Process

g No quallty

49% mn the process of
Lo getting quality in

P place

7% [ Have some quality

process

Figure 1¢ Number of companies versus quallty process

Quality arid 00

ﬁamh‘trh Inplace
minihe process of gettig quality
uﬁo quality

Figure 11 Quality and OO

ndm307,100 Version 1,00 2 Novamber 1298 Page 11
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Figure 10 illustrates the presence of quality processes within the
companies interviewed. Figure 11 iHustrates the relationship hetween
guality in these companies and the awareness of OO, Resulifs iiicate a
clear relafionship between quality in the company and the implementation
of QO. Where qualily processes were present, the adon®  ~ of 0O was
more advanced.(Figure 12),

oo 00
whera
trUsed 0D products

[iHava implafnented 00

mHeve used advanced
00 technlyuas P e

Figure 12

Figure 12 further illustrates this relationship from a different perspecfive.

This lead to lmportant questions that would be answered in the final
intsrview, namely is there a correlation belwesn OO and quality? I so,
does OQ iead to the improvement of quality in the company, or does
guality lead to a more successiul implementation of 007

Company size

Page 12
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Number of Companies versus Company Slze

g0-10 employses
m 11-100 employces
g 100-1000 employees

g 1000+ employees

' Figure 13 Number of companies versus company size

Company size and 00

[g0-10, I
g 11-100
g 101~1000
1y 1000+

Figure 14 Company size and OO

Figure 13 illustrates the representation of companies of various sizes
during the telephonic Interviews. Figure 14 shows that there is little or no
relationship between the company size and the fransitlon towards 00.

2.7 IT Department Size

ndman? Vergion 1.00 6 Movambel 1988 Page 13
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Number of Companies versus [T department Size

] m T
-1
20verployess. . ““;9':? °
;- dl - i
IR employses
11-20 Q8%

enphyaes
12%

Figure 15 Number of companies versus IT deparfment size

IT department size and 0O

@1 person
m 2-10 people
3 11-20 peopla

320 people or
mare

Figure 16 IT department size and 00

Figure 15 illustrates the size of the |T departments found In the companies
interviewed.

Trends in Figure 16 show a clear relationship within each OO experience
sector but also across sectors: the larger IT departments seem to be more
advanced in moving fowards OO,

Page 14
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Is there therefore an opiimal IT department size when moving {0 CO? This
isstte would be investigated in the final interviews.

2.8 Profect size

The typical project size that couid be found in the companies interviewed
is illustrated in Figure 17.

Number of Companies versus Project Size

1 person

Nat Applicable
21% .
2-5 peaple

’ 2%

Figure 17 Number of companies versus project size

Project slize and 00

31 paeson
m 2-5 people

i ftvaries .
03510 peopls
m 10+ paopls

Figuere 18 Project size and OO

From Figure 18, it does not appear as though there is any relationship
between project size and the successful implementation of OO,

ndm307 Varsion 1.00 & Novembar 1298 Page 15



Dog¢. No. NDM 307 ~ NDM - Cunclusions from NDN QMS
Telephonic Interviews

2.9 Project Lifg time

Number of Companies versus Project Lifefime

Less than 3
Not Apglicable months

Figure 19 Number of companies versus Project Lifetime

Figure 19 lliustrates the typical project iifetime in the companies
interviewed.

Project Lifetime and OO
o 0-3 months
m35months
I 1% varles
k I ! o B-12 months
No 0O ‘Advanced w 1 yoar or more
oo

Figure 20 Project Lifetime and 00
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Figure 20 iliustrates that no significant conclusions could be drawn from
the resulls obtained regarding project lifetime. This factor (.e. no
relevance) would therefore also ba included in the final interview.

Using methodologies

Number of Companies versus Use of Mathodologlas

Meveruse a
Nat Appicable methodology

2%, 27%:

Always use g R methodology
methodology Alostalways 8%
2% wea
methadoiogy
2%%

Figure 21 Number of companles versus use of methodologies

Rethodologles and 00

[GAMaysusaa |
1 methodalogy

' Almost aiways us
a maihodology
pAlmast never use

Flgure 22 Methodologies and OO

Figura 21 filustrates the presence of methodalogies in the companies
interviewed.

numdgz. 100
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D ]

" NaQD

@Al ays use &
methodalogy

mAlmost always use a
methodolegy

rAlmost never use a
methodaiooy

[ Meve Jathodalogy

i

Flgure 23 The relavanca of using methodolugles'

There is a clear relationship between the presence of a methodology and
the awareness of OO within companies. in the case where a methodology
is used, the adoption of OO is mostly in an advanced stage already.
Simiiarly, where no methodology Is used there has also not been much
progress towards the adoption of OO. (Figures 22,23)
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1 - Scope
1.9 Introduction
This document provides & record of the questionnaire used during

local inferviews conducted in 12 South African companies during
June and July 1998,

1.2 Audience

The audience for this document comprise the various stakeholders
of the SEAL, including: '

s Head of the Department, Electrical Engineering
» Product _deveioper M Jansen van Rensburg

s Product Manager and supervisor Prof Dwolatzky
1.3 Applicable Documents

1.3.1 SEAL QMS Standards

SEAL QMS Document Layout, Presentation and Typssetting
Guids, QS 003, Revision 1.00, 3 October 1994

1.3.2 Intemational Standards

a. ISOMEC 15504 Process Assessment Part 20 A Reference
Mode! For Processes And Process Capability Date: PDTR,
October 1996 '

b. ISOUEC 9128 (1991} -Information Technology - Software

product evaluation - Quality characteristics and guideiines for
their use.

1.4 Requirements Traceability
a. IS0 9001 (1994) Clause 4.2

Page 6 Verslon 1.00 3 November 1988 rdmatd



NDM QMBS NDM - Local Interview Doc. No. NDM 304
Questionnaire

18 Abbreviations

00 Object Orientation

ndm304 ersion 1.00 3 Navembar 1598 Paga 7



Doc. No. NDM 304 NDM - Local Interview NDM QS

Questonnaire

2

Introduction

The rest of this document contains the questionnaire that was used
during interviews conducted with 12 selected South African
companies. These interviews were conducted in person. The
duration of each interview was approximately one hour. Te . in
ftalics provides the respondent with additional information fo help
explain the lssus at hand, The questionnaire probed into the

progress that companies have made in the transition to Object
Orientation.
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Questionnaire

3.1

3.2

The facts

The company

Tha company size:
The IT department: (also, how many contractors?}

Can you briefly describe the activities in the [T department?

Why did the company adopt 00?7

(For example, was it for encapsulation, raouse, flexibility? Was it for
higher qualily systams? To help the devc'opment process? Large
systems? Did you find previous methods lacking?)

{Page-Jonas™ ialks about right and wrong reasons for moving to

00. The wrong reasons are: competitors ars using if, using C++
burely as a befter C, falling for the so-called "Fad of the year’)

Why not 00

If no transition to OO was done, why not?

ndm304
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Quastionnalre

3.4

3.5

Did the company use other methods? Which methods and why?

Time

When did the company start getting involved in 007

Did the time when the transition was done play a role? If so, what
role?

What factors influenced the speed of adopting OO in the
comparny? _

Is QO sfill emerging?
is QO siill én emerging teéhno!ogy or has the technology matured?

("The characteristics of an emerging technology accarding fo Ken
Orr are that there is more writfen about it than known about #,
there are more people sefling it than using i, and the vendors are
meking more money from education than from selling the fools”
These things still seem to apply to 00." —Pancake®™)

Page 10
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Quaestionnaire

3.6

3.7

3.8

3.9

First project

How did you approach the first OO project? Any speciiic
characteristics? '

(Several articles mention budgef, having a lenient schedule, high

visibiily, that it should be a new profect without legacy issuss, that
it should be a farge meaningful project?}

Previous exparience

What were the previous work methods? Did you uzs - structured
methodology or perhaps no methodelogy?

Culfural change

Did the company have to deal with any resistance {o 00? How did
you deal with that?

Language

Which language did you use and why?

mdm3nd
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310 = Reuse
Any Problems?
- {Several articles telkk about over- and under- generalisation. Als.,

many articles complain abouf developers still being rewarded for
wrtting new code Instead of being rewarded for reuse)

Any Guidelines?

How does your company manage the refrievs; of reusable objects?
Do you have soms kind of librarian who knows which objects exist?

3411 Reengineéring legacy systems
Any Problems?

Any Guidelines?

{For example, some articles propose using wrappers)

3.12 Testing

Did you have any problems or suggestions?

("lan Graham™ recommends re-testing all subclasses when
modifying a super class and similarly, when altering a subclass, re-
testing the inherited operations as well as tha new ones. One way
to test new subclasses is fo test the super class, fest the subclass

Page 12 Verslon 1.00 3 November 1988 ndm3d4
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with stubs substituted for inherited features and finally fest the two
with the stubs removed. °}

3.13 Mefrics

In an aricle by Korson*l, he mentions that “approaching
management purely with technical aspects will not succeed - one
has fo demonstrate improved productivity.”

What metrics did you use for fracking progress in the move

towards OO? How did these metrics rate? For example: What do
you use for data collection of statistics, time spent on projects, efc?

314 Project statistics

Can you perhaps give me any statistics in your transition to 00?
For example, what costs were involved, etc.?

3.15 Mistakes

| What mistakes did your company make when moving to O0? Are
there any problems at present?

ndm304 Varsion 1,00 3 Nevember 1998 Page 13
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Questionnziia

4.2

Opinions
Location

Do you think that there is a significant differencs In the use of GO
in Cape Town versus Johannesburg and Kwazutu Natal? If so, is
this difference skills related?

Time

What ih your opinion is the likely time frame a company needs for
adopting 007

{t seams as if the sofiware industry has improved a lot - would an
organisation beginning with OO technology now have a faster
program? Especially since the OMT has now estabiished certain
standards.

(Some arficles however also mention that there are lots of fools
available now which can lead to confusion about what is rigkt.)

Do you perhaps know how the progress of OO here in South Africa
compares with the global situation?

Pape 14
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Questionnaire

4.3

4.4

4.5

Risks involved

How do you think should the risks and costs involved in moving fo
Q0 be dealt with? '

Management

Do you think OOT Insertion is best achieved top down or bottom

Do you think there is any difference in the management of 00
projects and normal management?

Do you perhaps have any guideiines for the management of OO
projects?

Paradigm shift

Do you think that, when moving from C to G++, if is practical to

start a new project using C++ simply as a better C and then move

ndm3i4
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to OO techniques, or adopt the new paradigm and language from
the start? In other words, is & revolutionary (shock therapy)
approach prefarable to a n.ure gradualist evolutionary approach?

4.6 Comparny profile

Regarding company size, do you think that the progross towards
00 in a company is related to the size of the company? What is
the reason?

Regarding IT department size it seems as if larger departments
are doing better in the adoption of 00 (directly equivalent to Q0)
whereas the progress in smalier departments is slower. Would you
agree? Why?

in your opinion does the market sector in which the company falls
play a role in the move towards O0? Are there significant
differences? It seems as though the retail, IT and financial sectors
are ahead in the adoption of QO.

Page 18 Vecsion 1.00 & Novemnber 1608 ndmatM4
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Questionnaire

4.7

Skill- level versus OO experience
Regarding QO training — do you have any suggestions? -
What problems did you experience?

Articles stress the importance of training management as well -
what is your opinion?

“What is the state of the fraining organisations avallable'? How do

they rate?

Regarding staffing ~ do you have any suggestions?

{Litvintchouk™ said thaf the most important factor in gefting OO
technolcgy inserted, was skill leverage...the good procedural
designers became the good object designers, probably because
they hed absiract reasoning capabiliy)

Do you have any staffing problems?

From the telephonic questionnaire it seems as though companies
employing mostly university-trained people are more advanced in
the adoption of OO, Related to this, it seems as if companies with
mosily ssif-trained employees are less advanced in OO Would
you agree with these findings? Why? '

ndm34
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438 Organisational issues

in your oplnion, are there any organisational issues that play armck
in the movae towards 007 Did the organisational structure change
in your cass, for example?

4.9 Quality versus Of) experience

Did the pressure to get SO 8000 play a role in moving towards
00?

Does the SEi (CMM) level play a role at all?

(Some authors fsel that the company should be at level 3 to
maximise reuse, that the fransition can only be as orderly as the
SEl level)

From the telephonic Interviews It seems as though quality
awareness is directly equivalent to OO experience in companies
and related to that, where there is no quarty there is also not any
00 expenence

Do you use configuration management?
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410 Usage of methodologies versus 00 experir~Je

From the ielephonic interview it seems as if there is a direct
equivalent relationship between the use of methodologies and Q0 -
gxperience, Do you agree?

Regarding CASE tools, which tools do you use and which criteria
did you use for choosing the tool?

{Articles mention supponrt for graphical notatlon, cade generat:‘on,
browsing capabilifes, arror checking, group ware suppott, ete.)

Are there still any problems involved in the CASE taols avallable?

Which methedology do you use?

(For example, UML, Booch, Coad/Yourdon, Shlaer/Mellor,
OOSE//Jacobson)
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Which levels of the System Development Life Cycle do you use
methodologies and tools for? For example analysis, design, testing
etc? : '

In your opinion, what is the state of the methodologies and tools
available?

4.11 Daﬁa storage

According to the Cutter Consortium Report of 1997, smaller
companies have progressed towards OO databases faster than
large companies? Do you agree? What was your experisnce?

"Large companies are generally ahead of smaller companies in
adopting OQ. Large companies are likely to have CORBA and
C++/Java while smalf companies are ahead in adopfing OO0
databases, reflecting the stronger hold that database managers in
large companies have on their organisations. 4

4142 Project profile

Regarding the project size — do you think this plays a role in the
{transition towards OO?

{in 1894, Hariman™*® reported that most current OO0 methodologies
and tools do nof yet provide a suitable level of coverage and
suppor for the construction of large scale systems})
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Re ' ding the project lifetime, from the telephonic interview it does
not seem as though the lifetime (duration) of the project _
‘development plays any role in the adoption of OO. Do you agree?

413 Patterns

Regarding design pattems, did you have any problems or do you
have any guidslines?

4.14 Physical environment

Do you think ihat the physical environment plays a role ? For
example should developers sit together in the same office / group ?

416 What's next for €O

What do you think will be the next developments in 007

416  Year 2000

Does the Y2K issue have an influence at present, in terms of
perhaps employees used to solve Y2K problems and taken away
from new OO development?
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417 Services available in SA to help

Are you aware of using any services available in South Africa that
can assist companies in the move to 00?7

4.18 Global situation ve SA companles

What differences dg you see in the global fransition towards CO
versus South Africa?

4.19 - Guidslines

Do you have any other guidelines for companies contemplating the
move {0 007
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1.3

1.3.1

1.3.2

1.4

1.6

Scope
Introduction
This document provides conclusions reached during the local {final)

interviews held with representatives from 12 South African companies
during June and July 1898,

Audience

The audiance for this document comprisa the various stakeholkiers of the
SEAL, including:

s Head of the Department, Electrical Engineering
¢ Product developer M Jansen van Rensburg

e Product Manager and supervisor Prof Dwolatzky
Applicable Documents

SEAL QMS Standards

SEAL QMS Document Layout, Presentation and Typesetling Cuide, QS
003, Revision 1.00, 3 October 1994

International Standards

a. ISOMEC 15504 Process Assessment Part 2: A Reference Model For
Processes And Process Capabliiity Date: PDTR, October 1396

b. ISOVEC 9128 {1991} -Information Technology - Software product
evaluation - Quality characteristics and guidelines for their use.

Requirements Traceability

a. 1SO 9001 (1994) Clause 4.2

Abbreviations

oo Object Orientation

ndr310.100
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2.1

21.2

Results from the Questionnaire

The inferviews were held In person with 12 South African companles
selected from the orlginal 120 that were used for the telephonic interviews.
The duration of these Interviews was approximately one hour each.
Questions were formulated as issues for discussion rather than simple yes
no or multiple choice questions. The questionnaire that was ussd is given -

. in document NDM304. Questions came from cbsetvations in the resulis

from the telephonic interviews, the earlier discussions during informal
interviews and the literature study. :

NCTE: Where a statement refers fo a specific company's opinion or
experience, the relevani company's naime appears In brackets at the end
of the statement, '

The companies

The following companies wers interviewed:

Computer Network Services, University of the Witwatersrand (CN3) |

The deparfment consists of 75 people of which 20 to 25 people do
development. The department is responsible for the university's
computling services and consist of 3 main areas, which are facilities
(maintenance of machines), ITS (support, packages, users, Novell
administration) and applications (development on the administration
systems).

They are currently busy with their first OO project, which started at the
beginning of 1888. Tha project, a generic marking system, will be done in
Java and they have decided that if making a transition to OO, the
fransition should be done full blown.

The prompt to start the project was the fact that the existing system is not
Year 2000 compliant. The project is extremely critical. Current challenges
include the need to train people and the learning curve involved.

Rand Merchant bank (RMB)

The company, classified for the research as a financlal sector company,
consist of approximately 500 people, and thele are about 30 people in the
IT department. There are 2 main areas within the department — support
(hardware) and development :

Page 2
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2.1.3

214

215

216

The company started developrhent in OC in 1990 after similar work was
done in Australia, The first project took 1 year to develop. :

Gompany A

The company, a medium sized company in the eleclricity management -
sector consists of 70 people. The IT depariment consist of 10 people.
The company develops electricity management systems which invoives
PC based applications as well as embedded software. Informaliy the
company has been involved in QO for 5 years buf formal OO processes
as a group havs only started recently.

EIKON

The company consists of 15 people of which 41 fill technical positions.
There are two areas: services (mentoring, training and development) and
product disiribution.

The company was started as an ICL venture in 1993, after being awsrded
the Spoomet tender for OO development.

EIKON also has a close relationship with the Swédish company
Objectory, which provides a link with the OO guru lvar Jacobson.

Also included in their services is the performance of assessments of
companies who have started OO by themselves and who now want to
know if they are on the right track in the transition.

Outspan

The company consists of over 1000 employees in South Africa and also
has various sister companies overseas.

There are 15 people in the T department. Activities include system
development of financial systems and logistics, as well as support of
existing systems. Involvement in OO has started 2 years ago.

Company B

The company, a medium slzed company in the defence industry, consists
of over 1000 people, and there are 200 in {T development. There are two
main areas — system analysis and development and SAP. On the system
analysis side they have been using OO intensively for 2 years

ndm310.140

Veersion 1.80 & Navember 1958 Page 3



Dec. Ilo. NDM 310 NDM - The local interviews: NDM QMS

conclusions

2.1.7

2.1.8

21.9

2.1.10

Gompany C

' The company, a small technical software development house, was started

12 years ago and develops, markets and sells software for the
telecommunications industry. The focus is on engineering and technical
software. The company consists of approximately 20 people and has been
involved in OO now for 3 years,

ObjeciSoft

The company consists of less than 10 peopls, and has been in existenice
for approximatsly one year. Functions include providing solutions for cfient
server applications as well as internet solutions.

Since the company is new, there are no legacy systemns involved and
therefore also no Year 2000 problems.

Momentum Life

The company, classified for the research as being financial, consist of less
than a thousand people and have 70 people in the IT depariment

Activities within the IT department include the usage of midrange
computers (AS400) and PCs for insurance administration and
endorsemenis systems. Involvement in OO started 3 years ago.

Safmarine

In this case, the company has not been involved with OO0, but has just
made a very successful fransition {o information engineering. It was felt
that it could therefore be useful to see what there is fo feam fram the
transition that was done in this case.

The company consists of less than 1000 people and would like
themselves to be classified as a medium sized company. The IT
department consist of more than 20 peopie and Is responsible for support
and development (if the necessary resources are available, otherwise
outsourcing takes place). :

The project under discussion, called the Quay Project, was recently
nominated for the Comptuter World Smithsonlan Core Award. The project
was an extremely critical project, also because a transition took plave from
mainframe to UNIX.

Page 4
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2.1.11

2.1.12

The company siarted redeveloping all systems in 1990, after doing a
complete research of the technologies available at the time. [t was felt that
00 was immature at the time whereas the Information Engineering tools
were already developed. Previous methods used included COBOL
prograiiiming. ' :

PicknPay

Thie retail company consist of more than 1000 people and has 75 people
In the IT depariment.

Applications development includes back office systems (COBOL-based),
paint of sale systems and distribution.

The transition to OO was initiated 2 ysars ago when a change in database
became necessary — at the time it was decided that the architecture
should also be changed. A motivation for OO was that, although the first
project would be more expensive, in the long term it would be beneficial.

Santam

This financial company consists of over 1000 people. There are 175
people in the IT depariment. Activities include th. development of short
term Insurance and underwriting applications. Previous systems were
mainframe based. The new systems are being developed using Visual
Basic and Sybase. Employees see themselvas as having only really
moved tfo client-server and starting with OO now.

00 experlance In companies Inferviewed

Number of
companies

1t 2 3 45 8 7 8
Rumber of years of 0O experience

Flgure 1 OO experience in companies interviewed

The experience In these companies therefore ranges from less than one
year of QO experience fo eight years of experience.(Figure 1)
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2.2

The responsés to the questions asked during the inferviews were
consolidated. Each question will now be discussed in more dstail.

Does the time when moving to OO have any influence on the
success of the adoption?

There were mixed feelings about the question whether it would be easier
if one would start implementing OC now rather than in the past..
Arguments for the statement wera;

» there are formal methods and training available. (RMB)
¢ Object Technology is accepted now.(RMB)
* more developmient tools are now available (Company A)

e« OO0 has not matured yet but has become practical fo
implement.(Company A)

» the technology has been proven (Qutspan)

¢ jtis best to start using OO now because the hype is over and the facts
are on the table — especially for the companies who are not bieeding
edge. (Santam)

Arguments against the statement:

o If there are existing skills from the old systems (structured methods} it
is going to take longer, aisg if the company has investments in the old
technologies.{Outspan}

o it will not be easier now because tools will not solve the problems.
{Company B)

o if starfing now, having the knowledge that a company has now after
having moved to OC it will be easier, but for a company starting now
for the first time it will not be any easier — having new tools will not
change that — they will make the same mistakes. (Company C)

it was however also mentioned that the longer a company waits the longer
it will typically sit with old technology, which was paid for at a time when
they should have already moved to OQ, (Outspe:.) Also, most of the new
development tools on the market are based on QO which almost forces
companies to join.
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2.3

2.4

How long will it take?

The time that a company will spend to make the transition fo OO was
estimated from 6 months (according to EIKON) to 3 years (Outspan).
However the following faciors were mentioned that should b2 .Xen info
account when estimating: '

» the 3 AHAs! first there is the language, then learning about objects, and
lastly the paradigm shift and the integration of it all. it is this last phase
that takes the longest. (RMB)

¢ the company size: for & pecple learning the new concepts It might be a
quick process, compared to a large company changing its way of thinking
and developing.

¢ if there is any old data involved it will take a lot longer than for
companies where new development is started

+ company politics

Reasons for moving to QO

The conventional reasons mentioned for choosing OO were as follows:

« handling complexity (RMB, Company B)

» the promise of portability (CNS)

» maintainability {Company A, Outspan). EIKON explained about so-
called ‘rest in peace” (RIP) code and how less than §% of code
doesn't need changing which is why OO should be used.

¢ reuse (Company A, CNS) |

» improving quality (Company A}

» understanding the business (Outspan)

» aneed to model data and funci..ns together (Company B)

» long term benefits (PicknPay) — the first project will probably take
longer but after that the time saving will start.

ndm310.100
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2.5

2.6

Surprisingly, reuse was vefy low on the list of most companies. Therefore
this issue will also be discussed separately.

Some interesting (sumrising) reasons for moving to OO that were
mentioned numerous ..ies were the following:

« All the new technologies are in OO0 {Santam) There is a need to move
with the new technologies available (CNS)

« Developers’ needs — developers do not want to work on mainframe
systems. Companies (CNS) want to keep the right people and are
therefore forced to move to the new technologies.

s Users' needs - as with developers, users do not want to work on
mainframe systems, but rather on PC based applications.
(Santam)}{CNS)

Previous '_methods used

In all the cases studied the previous methods that wers used were
structured methods, with languages being mostly COBOL and Natural
Adabas. In most cases there was no reai design, it was more a case of
just "coding”.

Resistance

A clear picture was forming when this question was asked: without
exception, In the companies where OO was implemented with a clear
understanding of the paradigm shift and the new design methods, (i.e. full
Q0) the process was met with a fot of resistance. The opposite was also

“true: in the companies where people thousht they were implementing 0O,

but were actually just using the new fools such as Delphi: people seemed
to be very keen on the idea of OO and therefore were not resistant.

The resistance seemed to stem from the following:

¢ [t seemed to be the older develope[. who resisted the move to OC
(RMB Outspan, PicknPay)

e Often being uninformed, COBOL developers thought of OO as
vapourware (a lot of hype but no results).
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» Developers didn't understand the technology and thought it was too
complex ~ even now this is siill the case, The developers are often
business people who do nof see the need for change.

s Uninformed users (RMB)

« Management being ur'nformed or worried about costs (Company B,
PicknPay)

Where there was no resistancs the following were possible causes:

¢ In one case (Company A) everyone was keen because they knew the
technology, which again implies appointing psople who are cpen fo
change. '

e an innocsncs, where people are not really aware of what exactly the
new process entails

According fo EIKON the resistance should be dealt with as follows.
{Figure: 2)

F

Figure 2 Resistance towards 00
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The top area signifies the young open-minded developers. The boitom
area signifies the old developsrs who will not change . The middle area
are people in-between who can be convinced either way.

The recommendation [s that perhaps this is the area to concentrate on
since many developers fall in this “in-between” area.

Heuse

As mentioned befors it became clear that reuse was not a primary
objective for many of the companies, Reasons were:

s It .5 difficult (RMB, Outspan) EIXON mentioned the example of
defining a generic customer class where people will argue ad infinitum

about what the class should look FBke, The recommendation is
therefore: rather promote maintainabiliity, risk management, ete,

e Reuse is tied to the kind of business and. is therefore often too specific
rather than too generic*

» Where the software s embedded and the hardware changing it is
impractical to try {o reuse.

. Mariy of the reusable classes can be obtained from the tool being
used :

Guidelines

« rather use refactoring® afterwards(RMB)

! This is also referred to In Korson's article!*?,

2 Often when changing code, additlons become very complex but there is no time for
redesign, Refactoring. describes the techniques that reduce the pain of redesigning. The
functionality of the sofiware is not changed, rather the internal structure. It normaily
Involves smail steps at » umse, such as maving a field to ancther class. Also, while
refactoring no new functionallty s added, The technique Is stilf new and Is malnly used in
tha Smalltalk community but pramises to Improve software development in all
environments.2!
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2.5

» f{ is befter fo rather write a framework and making that specific
(Outspan)

« rather concenfrate on having the same development process
throughout (EIKON)

» teuse comer from repefion where one goes through multiple
abstractions - not up front in the design. Trying to design for reusa is
therefore considered premature. Concentrate on use rather than reuse
{(Momentum)

Most of the companies @re howaver Invaestigating having one person
being a ‘teuse miner" / libratian to manage the libraries, plan the
repository, efc.

Legacy systems

Almost all the companies had systems they have recognised as legacy
syatems. Interestingly, in quite a few cases these systems are relatively
new (3 years), and some are even 00 systems.?

Outspan describes their problem as being twofold — there is historical data
which previous people worked with and that must now be used by new
people, and sacondly, there is a large ¢ .antity of old information.

Guidelines for handling the legacy systems can be found in these
companies’ methods of handling the problem:

¢ Map the system with a CASE tool, and use messaging and CORBA to
wrap ItL{EIKON)

e use integration, encapsulation, and queues to integrate at the most
granular level in the case of AS400 systems where there is data entry
in multiple places.(Mumentum) '

¢ file integration

« using data conversion whete data is the only contact between the old
and new systems.

# Casais aiso refetred to this problem in his article!"?

ndm216.100
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replacing old modules with new modules as they are being rewritten

ideally one shouid rebuild these systems but practically # is often
impossibie, The suggestion given was hoping that the old systemns for
users using old operating systems will die out soon

Testing

During some of the interviews it appeared as if testing did not receive
much atiention (automated testing was not present) even though the
comment was made during the PicknPay interview that testing is the most
impottant phase of deveiopment. This (lack of testing) seems to be due to

-

a lack of tools for e.g. Smalltalk and Java,
the costs involved with toois,

tocls covering only limited sections of the system life cycle. In contrast
EIKON however mentioned that their tool covers round frip
enginesring and that testing is indeed part of the tool. Perhaps
developers are therefore not always aware of what is avallable on the
market.

a lack of user commitment {(since in many of the cases the testing also
needs to include acceptance testing by the user)

the company being too small fo have a testing strategy — the
developers test themselves

The followlng testing methods were being used:

“rigorous” testing in parallel with the old system running.

using manual regression

in some cases specific people are used to do testing (for example
where davelopers do unit testing, hand over to business analysts who
test and who then hand over for user testing), However in many cases
it Is the developers who stiil do the testing themselves

implementing use cases

code based integraled testing

using information models as guidelines to define certain test areas.

Page 12
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» festing everything again, every tirrie a change is infroduced

Guidelines for testing:

+ Company C, who did have a formal test design process In place, didn't
think that testing was any different for OO systems. The focus is
therefora on having the | process in place.

s Having separate people for testing

in conclusion, it seemed that testing wouldn't have to be different for 00

systems and that the strategy for testing should have been in place
already If the correct software development process was in place. This
leads to the isste of quality, discussed in the next section:

Quality

None of the companies interviewed felt that quality had any influence on
the move towards OO. Many of the companies have their own quality
process in place,

CNS and Santam both have their own standards and internal quality
procedures already in place even though they are only reslly starting wmth
OO now.

RME felt that ISO 9000 cerlifies the process, not the software. Due to
their banking environiment the policy is that *if things work leave it
because there are other things to do”.

Outspan felt that quality is a good thing to have but in practice there is no
time, {This feeling was echoed by ObjectSoft} It was however agreed that
if more processes were in place it would be easler to implement OO,

There is a correlation between quality and the successful implementation
of O0. (PicknPay} Testing is the beginning of it because to test there
should have been requirements analysis etc., He warned against merely
having quality in place for the sake of "ficking boxes",

Company B felt that implementing good OO might even improve the
quiality process.

At Company C they are moving towards 1509000 not to necessarlly get
accredited but to be In the position to apply for accreditation. The opinion
was that there was no relation between the SEi level In a company and

ném350,100
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the success of the transition to OO - the reason being that their company
was at level 0 and had implemented OO successfully. However a
company at level 2 might do better but it is no prerequisite.

Momentum's representative also didn't see any comelation between
quality and successful OO, specifically in South Africa, except that when
using OO there ara processes you go through anyway, which will improve
the quality. They suggested getting a handle on the technology first and
changing as little as possible at the same time

EIKON felt that it is important to use an iterative incremental development
procass.

{n conclusion, most companies did not ses the necessity o have a
specific level of quality in place before moving to OO although it might

help somewhat. It did become evident that as OO gets implemented
correctly it may however improve the quality in the company.

Location

After an article appeared In the Computing SA stating that Cape Town Is
the OO capitai of South Africa, it was decided to probe dseper into the
issue to find out if this was indeed frue.

Perhaps due fo loyalty to the companies’ regions, no clear decision could
be mads on the issue. The following were arguments give: In each case:

For Cape Town:

o more development was observed to be taking place on the Intranet and
Web

« people seam to have adapted to OO quicker and are more outspoken .

e the first Java certified trainer in South Africa was in Cape Town.

Against CapeTown:

» As mentioned above there is perhaps more confidence in Cape Town
but companles still come to Gauteng for advice.

» There are more companies in Gauteng and therefore also mere
developers

Page 14
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213

» There are more jobs advertised in Gauteng in the area of 00.

o Cape Town is perhaps the OQ capital in the education worid but not in
the real world — the proof in this case was a recent QO related
conference held in both Cape Town and Johannesburg. Numbers
attending made it clear that it is due to sheer volume that Gauteng is
ahead in the transition.

» There seems to be a lof of new inierest in OO0 in Cape Town. OO

might be growing in vape Town at the moment but in Gauteng it is
already established.

First project

In ail but one case, the first OO project was a critical project in the various
companies. Reasons were the following:

» Due to the nature of the business the project was often the main
project (only project)

o [t takes a critical pmject to get management's aftention and
commitrient

Suggestioné for the first (ideal) project were:

» A project where developers can {irst learn everything about OO, that
doesn't have impact but that seeks commitment and Is of low risk.

e An‘"in between" project ~ if too small it will not matter that it worked or
not, if too big, failure could lead to disaster

« A high profile project, so that people can know about it

» A short (6months - 1year) project because management will be
inclined after a while to want to see results

is OO0 stiil emerging or has the technology matured?

It is clear that although the standards are still evolving, the technology is
already widely used.(EIKON) The question is now whether the technology
has reached maturity or whether there will still be lots of changes. Also,
witat wil these changes be?

According to CNS the technology is still changing rapidly and is not tried
and trusted yet. There are risks. The technology was perceived to still be
emerging.

ndm319,100
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Acourding to Momentum, OO has emerged in the last year but is not
mature yet - the measure {o use is the variety of tools still avaifable.

1t Is however exactly in this area (the tools) where most companies saw
new developments In the future.

According to EIKON object technology was a thing of the eariy 1890s and
we are already in the component-based phase.*

. This also relates to Company C’s opinion that the technology of the

language is mature but that there is now growth in CORBA efc. Company
C therefore sees the start of irue components whereas OO up fo now has
not produced reusabllity yet.

For the future Company C sees the fine tuning of the standard hiodies and
a shift in development fools whers you will do fess coding.

According fo RMB, areas where 00 Is sfilf emerging includes component-
based systems, distributed systems and databases. (The ODMG only
published new specifications for dafabases recently}. CORBA is also new.
Therefore the next step for OO will be disfributed object standards,
standardised component software and pluggable ifems

PicknPay mentioned the San Francisco aroject® of IBM, which is

considered to be where OO is heading.

According to Company B next developments will be in databases and
integration between systems (information systems)

Outspan's opinion is that OO is more about defining a system. The actual
systems will now move to integrated systems and artificial intelligence.
What is next for OO however {8 more universal databases and more
usable tools / systems that “ordinary” people can use.

4 This is also reinforced by their Web page motio: *Leaders In component based
fechnology”

5 The San Francisco Froject Is IBM's move towards providing reusability: it delivers on the
promise of cbject-criented programming by providing a set of server-based application
frameworks - it consist of about 1000 object-oriented system-independent clags libraries
that provides developers with the necessary biilding blocks for developing server-based
applications. ¥
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2.15

Physical area of work

No consensus could be reached on whether an open plan environment
was preferable or not,

In the cases where open plan offices are used, it seemed to be a
company policy rather than having relevance o development.

Arguments for an open plan environment were

» having easier access =0 that junior developers could learn from senior
developers.

» open plan ... ‘es interaction which goes together with the notion of
having teams, w.stead of having people ftying to hatile by
themselves.(Momentum)

Arguments against an open plan environment were

o the creation of oo many disturbances. RMB mentioned the FLOW

. study where a researcher estimated the time for a programmer to get

info “programming mode” (being productive) which is 5 minutes for
good programmers and 15 minutes for bad programmers.

« instead of an open area, offices next to each cther, or at least cubicles
instead of an open area is proposed

However, what became clear Is that the physical environment s not as
important as having:

« whafever is quiet (Company A)

s people who are prepared to communicate.(Company C}

The Year 2000 crisis

In only one of the companies interviewed (Company A} did the Y2K (year
2000} problem [ead fo a step backwards in the ftransition to OO.
Developers had to spend time on fixing Y2K problems.instead of learning
about 00. The step was in fact exactly in the opposite direction since the
systems having Y2K problems were legacy systems.

In the case of Santam there were Y2K problems but these had fo be
solved on the side since there were fixed dafes set for delivery of the new
00 system. .

ndm310.100
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2.17

All the other companies were aiready Y2K compliant and therefore had no
problems. .

EIKON commented that the Y2K issue is real proof that procedural
methods did not work. On the other hand, the fact that companies must
now often t{ake a step back from moving to 00, can influence their
(EIKON's) bhusiness because new development is put on hoid in these
companies.

OO0 insertion: Bottom up or top down?
Arguments for an ingertion from the developers' side were:
» Sometimes developers know more and have more experience.(CNS)

+ people at the bottom will find fault if they do not like the larguage or
methodology and will not use it. (an interesting comment from RMB: If
with Smalltalk there are problems it's the language, if If Is a C++
project, it is & management-related problem). This was also the
experience at Company C.

Arguments for an insertion from management’s side:

¢ the need for an appropriate champlon to push the move towards OO
(RMB)

» a strategic decision Is necessary to avoid having islands of
development, therefore you need fo insert from the top down because
& large financial investment s required at first.

» fighting management is not easy

The majority’s opinion was that the insertion needs to come from both
sides. In conirast, N one case it was also proposed that it should be from
middle management (or project leaders) outwards. It therefere seems to
be a company-specific decision,

A difference in management

There was no consensus whether the management of QO products is
indeed different from the management of other projects. The opinions
expressed also did hot reflect a clear separation between the experienced
and less experienced companies.
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The foliowing argumenis were given to support the change in
management;

e With OO there is a short tumaround {from bug report to fixing to new
release) whereas with structured methods there are long processes. This
changes the planning. (RMB)

« The difference in management style is related fo library reuse, tesiing
etc.(Company A)

= [t is more about collaboration.

s According to EIKON the management is so different that they even
have a course on this change,

+ The difference in management stems from the paradigm shift, having
an iterative approach and doing small “builds” which makes it difficult to
manage.(Momentum)

+» COBOL programmers have a different atfitude from the new 00
programmers who are “go getters®, therefore there are now different types
of people to manage which make: 1 difficult.(PicknPay)

Arguments against a change inciuded:

e 0O is just a tool (Company B)

« It is more in the implementation where there is a difference
(ObjectSoft)

" Evolution or Revolution?

Most companies agreed that the revolutionary approach was preferable to
the evolutionary approach for the foliowing reasorns:

« RMB mentioned the prob]em where it is easy for developers to use C++
or Smalltalk procedurally. The only way to soive this problem is by gstting
new developers and using the old ones for maintenance (the COBOL

people)
» EIKON mentioned that the waterfall approach does not work for OO

_and therefore the new provess needs to be adopted together all at once

Arguments against the above came from Momentum's representafives
saying that OO Is the pinnacle of maturity to which ali the other
methodologles hav: built up to.

rdm310.150
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2,191

2.19.2

2.19.3

Training

Universities and technikons

The opiniong seemed to be unanimous:

The universities are not providing students with adequate OO training:
training is not practical enough, should be more extensive (some
universities in other countries even offer the opportunily to “majo. in
00). :

There was a suggestion that perhaps people from the industry should
also he ussd for lecturing. Courses are too theoretical. Often
graduates still need to be sent on courses when joining the company.

In contrast the fechnikons do not offer a basis for understanding the
underlying theory.

The goond people serem to ba in the ind_us{ry - thé issue is salary
related.

Graduates or non graduates

None of the company had any bias about employing only graduates or
non-graduates. CNS mentioned that graduates are often productive
quicker but also tend to leavs the company earller because they are
merketable and can find jobs easler than non-graduates can.

At Company A, they prefer to use graduates for long term
appointments and non-graduates for short assignments.

An interesting remark was guarding against emr 'aying “foo clever”
people — the reason heing that development done in a foo clever way
can lead to maintenance problems.

There is always the prejudice that graduates learn new things easier
and canh work independently but perhaps this is expected and is
therefore like a self-fulfilling prophecy.(Company B}

Requirements

The requirement is therefore not for people to be graduates or not
graduates, it is rather a case of IT people also having business skills
and vice versa.
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» People with practical experience are in demand.

» People should fit into the culture — that wilt determine whether they will
stay

» attitude is more important than aptitude (PicknPay)

» at Company C there is no prejudice about whather people have
previous experience in C or not — they believe that if they are good in
C they will aiso probably be good in C++°.

» in confrast PicknPay mentioned that the COBOL people will have foo
many learning curves and for GO one should rather use new pecple.
{echoed by RMB)

Training companies

Outside tralning companies are used in most ~~ses. In two cases the
companies use Inslde training for big teams and outside training for.
smaller teams. Arguments in favour of outslde courses were: getfing
deveiopers out of the building to prevent them from worntying about work
that need {0 be done and concentrate on the course,

In two cases the companies rely heavily on intemnal mentoring, «here new
people are assigned to older people for guidance.

Most comnpanies were happy with the standard of the training companies.
However the following problems prevail:

+ CNS complained that courses had prerequisites, were too long, the
trainers made assumptions on what people knew ahaut Windows efc,
while the developers were actually mainframe experienced.

® This is reinforced by the following comment: “The most important factor in getting OO
technology Inserted wes skill leverage....the good procedura! designers became the good
object designers, probably because they had abstract reascning cagabiliy™ B4,
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s There is a lack of confidence in South Aftican consultants and
overseas consultants are used,

e Courses are too lmited in South Africa but the quality of the courses
are good,

+ Quite a few companies thought that the training companies often have
less experience than they do and therefore they will rather use
individuals that are good.

« RMEB also thought that the training organisations in South Aftica are
not sophisticated enough, For example there is no sufficient training
for CORBA and the ones who do frain are partisan and force thelr
clients to use thelr product.

2185 “Train management?

The guideline here Is that management should at least be able to speak
the same language and understand the technical issties for budgeting
purposes, RMB's representative however warned against training
“management, arguing that a liitle knowledge could be dangerous and that
there are situations where the architects should be trusted with decisions,

2.20 The Globel situation

There were mixed opinions about the situation in South Africa in
comparison to the rect of the worid.

Many peaple believed that South African companies are not that far, if at
all, behind the rest of the world:

o Af various interviews It was mentioned that the demand for South
African tevelopers overseas suggests that in general we have very
good technical capabilities. Devslopers here are sxperienced in a
wider range of skills, (although this may change due fo the current
*skills drain® out of the country)

s 0O progress in the financlal sector Is faster in South Afrlca due to our
good banking systems,
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Overseas there {s more data, which always makas it difficult to move
over fo new technologies,

There are islands of excellence here that are just as good as overseas
- due to numbers there ara just fewer islands hers.

the Internet makes it easy now to stay with the overseas companies.

The followlng suggested that the good capabilities we have here are not
applicable for GO development:

It was felt that there is a lack of awareness of QO here. The number of
people attending conferences here compared fo other countries
conflrms that,

Compared to people like Fowler, Booch, ete. there is no OO guru in
South Africa.

There is no support for e.g. Smailtalk hers.
It is also in attitude that we are behind

00 hasn't been iImplemented as widely here hecause there was never
an urgency fo do so.

South Africa is not where “it is happening”

in product utilisation we are on par but in new development we are
behind.(Outspan) _

Overseas there are various institutions where QO is already a .mature
technology having large OO systems in place.

Lastly, E!KON provided the following evidence: generally South Africa
is 18 moenths to 2 years behind the US in various technologies. in the
US, in 1994, 21% of companies had an OQ strategy, in 1995 45% and
in 1996 94%. The opinion Is that we are now at the 1985 mark.

In conclusion, it is this last comment that suggests that even though as a
whole South Africa has excellent technical capabilities, we ara il behind
in the OQ arena. It was also mentionad that this sliuation might get worse,
while young people, who are keen to learn but who are also the rnnst
mobile, are [eaving the country at an alarming rate.

ndm310.160
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2.22

Companies providing an 00 service

In general the companies interviewed did not made use of the services of
companies providing consulting in the transition to OO (except where
using individuals) Reasons were the following:

e The companies themselves are already above the level of service
offered by these companies and have more experience themselves.

o [f any, the smaller companies are used but not the blg companies
since these were typically traditionally COBOL-experienced who have
since seen that OO makes money and therefore want to jump in
without offering experience.

« Many of the companiss intsrviewed are not aware of these companies,
often beccuse they just have not been looking. (Company A)
{Company B)

« There are high costs involved
s These companies often only focus on certain market sectors,

» South Africa is driven too much by suppliers who think they are
corisulitants

« Companies often make use of individuals only

e !t is felt that these consulting companies would not understand the
culifure of the company using their services.

One company that was repeatedly mentioned (in a good light) was
Borland's Real Sysiems division. However, again it Is a case of specific
products being supported. The need for product-independent services
baecame evident. Everybody thought that there was definitely a market for
this type of service,

Databases

Everybody agreed with the finding in the Cutter Consorhum report_staﬁng
that smaller companies are moving towards OC databases faster than
large companies. The motivations were:

» where there are less people, they take more pride in what they do
hecause they own it
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2.23.1

in large companies there are more rules (more bureaucracy).

Due fo politics and the lack of communication, management in large
companies are often uninformed and are influenced by the vendor's
propaganda.

In large organisations there are myths and prejudice about OO
databases e.g. that these databases cannot handle large volumes of
data

small databases are easier to convert, whereas with [arge ones people
are reluctant to change if there Is no need.

It's easier and cheaper to change In smaller compénies due fo less
data '

large companies cannot afford down time
large companies are restricted by the legacy systems. |

small companies are less conservative

Regardless of company size, the following siluations might however
suppress the move to OO databases:

In some cases, companies often have a few or one client(s} and are
forced to use what the client demands, which might not necessarily
be an 00 database.

There is a feeling that QO databases have not featured in business
environments yet — it rather presented more problems. Object oriented
databases can still not compete with relational databases in business
envircnments

Company profile

Company size

The opinion was that smaller companles would generally find it easier
moving to OO for the following reasons:

ndm310,100
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2.23.2

Large companies fypically have many products in ather technologies
established in the market

Large companies sit with old (legacy) systems to maintain

Large companies needs more co-ordination in the effort and
communication is better in the smali companies

Large comnanies have more people who are resisting the move
whereas small companies have fewer people o get cornmitment from.,

Small companies need a radical approach to be successful and atfract
attention which Is what QO gives them

In farge companies a coricept such as OO will not be pervasive and
will not be accepted throughout (hanks are conservative). In a smaller
company, if a technology is accepted, it Is done throughout

Small companies have fewer mistakes to manage.

Projedt size
In general it was felt that smaller project team sizes would do better in the

transition towards Q0.

Arguments In favour of small projects were:

*

as with company size, if there ig a change there wili be less to change

better communicatfc:n exist in small projects - there is no need for
formal communication as Is recuired for large projects

a group needs to be cohesive, Everyone has their own opinions and
different experlence to share which In a large group can make the
process too long.

in one specific case it was mentioned that before, using Adabas,
although there was a large project involved, the team could be broken
up easier whereas now, using Visual Basle, the system development
is more integrated and therefore difficult to manage.

Arguments in favour of large projects:
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cosis can be handled easier
QO comes to its true value betier

QO is better at handling large problems and it scales well

2.23.3  Project lifetime

No consansus was reached.

in favour of short projects when developing 00 systems

» if the project takes longer than 9 months there is a problem

In favour of long projects:

s nothihg sufficles can be completed in a year. Lots of companies think
they are impl.inenting OO, but are actually implementing Rapid
Application Development using Delphi efc. it Is only when the projects
get bigger that companies reallse that they cannot simply hack a
saiution together

¢ by default one needs more time and need fo design ahead which is
why fonger projects are doing betier.

» smaller projects don't need to be as formalised - it only needs to work
whereas long projects deal with more complexity which is where the
real test comes in.

2.24 Market sector

in general people agread with the finding that it Is the financial, IT and

retail cectors that are ahead in the adoption of OO at the moment.

Reasans given were:

« financial systems are made for OO because the software is complex.
00 provides g way to handle this.

« [n financial systems there is lots of pressure. New releases are
constantly required, QO allows for making these changes.
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South African banking éeems to be advanced compared to the rest of
the world and therefore these systems will also be using the advanced
technologies.

the IT, retail and financial companies often work with on..: big system
rather than numerous small ones ~ therefore there is more of a focus
on the technology used

the dynamic environment found in [T financial ana retall companies,
impiies that there is no luxury of spending years on a preject. There
are also new requirements all the time in these sectors

an interesting observation by EIKON was that although the notion of
financial, [T and refail being advanced in OO is true, it is aiso true for
many technologies because these kind of companies need a
competillve advantage.

The financlal companies  have iots of monevy 1 need good
Information systems

Arguments agéinst the finding were:

The distinction shotld rather be made between technology driven (e.g.
Insurance companies where there is compettion) versus non
technoiogy driven companies {e.g. menopelies) (Outspan)

The finding about retail being advanced was guestioned by Company
C, arguing that perhaps these companies make use of a lot of
outsourcing which means that the focus again falls on the IT sector
rather than retail as such

Surprisingly it was one of the financlal companies that didn't agree,
arguing that more resistance exists in the financial sector whereas
developers constantly experiment with new technologies in the more
technical sectors {mititary, manufacturing, efc).

Methodologies

Where any methodology was used, UML was the most popular
methodology being used, although most of these companies created their
own customised version of it. In many comganies no methodology was
used, highlighting situations where the move was made fo the new tools
on the market and not really to the OO methaodclogy.
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The following observations were also made:

»

[ most cases the methodology is used for the whole development life
cycle, but it seems to be more successful from software analysis o
testing '

Mény companies mentioned that the more involved one becomes in
00 the more one realises the importance of using a methodology.

Although UML has become the standard now, Company B mentioned
that in terms of maiurity at least the Shlaer Mellor methodology was
very formal and you were lead through each phase, whereas UML
does riot always describe the process, rather the notation. This opinion
was also echoed by Momentum, saying that des:gn is not just about
notation, but also about the process.

No gpecific process will give all the answers - the feeling was
expressed repeatedly that “not all the ticks on the checklists aiways
apply” i.e. use what applies to you,

CASE tools

With the exception of EIKON, the companies questioned the state of the
CASE tools available at present. Most of these companies therefore do
not use any CASE fools and if they use any, it is mostly for the
documenitation and capturing of designs done on a white board. The
following complaints were given:

CASE tools ofterr help with the first vound and then when the de5|gn
changes the whole process has to be redone.

CASE tools work fine for 80% of what you want to do and for the last
part you are left on your own — this | is also probably the most important
part of the design.

The tools are very expensive, aimed at the big users and companies
cannot justify purchasing it. For a drawing fool it is very exnensive -
companies would not object to paying & large amount i the tool

_supported the real engineering process.

The deslgn process takes longer when using CASE. There is also no
time to experiment and get to know the tooi. Tools could give you the
wrong results if you do not use i correctly.
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» CASE tools are not flexible enough

s In the cases where a good CASE tool seemed to be at hand,
management could not be convinced to spend the money on
something that they felt "they cannot see”.

+ When you've masiered the process - that's when the CASE fool will
help but that is as a result of having the process, not the CASE toal,

Where present, the tools were not used for code generation, New areas
investigated were using tools for deployment '

Metries

- Metrics seemed to be a less important issue on the minds of most the

people at companies interviewed. Very few companies used any form of
metrics. :

The feeling was that the metrics available do not measure up fo the
expectations. Complainis wers:

« There are very few metrics available for OO
» What is available for OO is counterproductive
s ltls not easlly understandable and usable

« Attention paid fo metrics should be related more to the business needs
rather than specifically to QO: speed, flexibility and whether it is what
the client wanis is still mare important

« There is no consistent standard for the usage of the metrics available
even if the tocls are good. Therefore no comparison can be done with
other projects or companies. (This seems to be true for all disciplines
since at Safmarine the comment was a2gain made that there is no
standard for measuring maintenance and development productivity
and that there Is aiso no industry standard for using function points’.
This problem therefore seems fo be universal and not only OO related)

7 First used in 1978, function polnts provides an objective measure and is used in the-
planning of softwvare devalopment. It is derlved in a number of stages and the final result
Is a single number or index which measures the size and complexity of the software
developed.
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. management often does not see the need to pay for something that is

not tangibla,

In the case of Company C they used no CASE tools because there
was no money available, but felt that there were good tools available.

In Momentum’'s case the company is at level 1, using hero
programmers, and it is felt that metrics goes alongside with having
quality in place

Guidehnes for using metrics are the following:

mefrics are Important, especially where sceptical management Is
involved

one person should be dedicated to metrics since it is complex

there are good fools available but you should look at your own
situation individually and not take the tool's numbers at face value 8.9.
if the tool says a score of 10 is bad you might get 15 and it might be
good for your situation

Organisationai structure

In half the cases studied the organisational sfructure has not changed at
all. Most people-however thought that such a change was negessary and
would happen in the future,

The opinions at EIKON and PicknPay were that there are different roles
involved in Q0O as compared to procedural development, and that you
now need a system architect who can also act as mentor, as well as a
project manager, developers and a guality assurance team. -

In the cases where the structure changed the following were the reasons:

In one case the stricture came into being (there was no structurs
before} from putting the processes in place. It was therefore not
directly linked to the move to OO.

In another case a general company restructure tock place (to a team
oriented approach) simultaneously with the move to OO and is
therefore not really due to the trapsition to 0O0.
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In the case of RMB the change was done to a flat structure where

developers work on more than one type of project. Again it seemed

that this ¢..ange did not refate to the change to Q0.

It is therefore not clear how important the organisational change
mentioned in various articles® 47 raally are In South Afican companies.

Speed of adoptlon.

The following faciors were mentioned to be the factors Influencing the
speed of adoption of OO in companies:

Age of the developers: young peop!e want io leamn, older people are
indeoctrinated with structured pringiples and have prejudice. Togsther
with this goes arguments for people fresh from university rather than
people with years of COBOL expetience. :

Knowledge of the procass and the business

Commitment and willingness ("buy in" from the people) — this was
mentioned many times

In contrast to the above argument it was mentioned that it is often the
old peop'= who have experienced the probk~3 with the old
technologies that are now willing to leam the new.

In some companies unfortunately the "critical mass factor” is important
—the company will not use a technology if the rest of the market does
not,

In one case it was felt that it is more a case of putting the process in
place that made the difference rather than OO related issues.

Technlcal skills — surprisingly this seemed fo be last on everybody's list
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2.30 Language |
Java
C++ . 13%
. Smalltalk
- 13%
visual " Delphi
Basic : 20%
20%
Figure 3 Language Usage
The languages use.d in each of the companies are given in Figure 3.
Reasons for the specific language chosen were:
Java: platform independence and pure OO
Smalfialk: pure and dynamic language, garbage collection
C+; moved there from C, Delphi was not available at the time
the process started.
Delphi: in the case of Company C it is used for prototyping while
C++ is used for the development.
it seemed as if the companies using Java, Smallialk and C++ had more
exper.ence in GO while companies using for example Visual Basic ware
using the tools. Perhaps this stems from the kind of development where
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