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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

Version 1.00 03 November 1928

FPape 3



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,
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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.”™

ndm2020

Verslen 1.00 03 Novambar 1998

Fage 14



Progressing towards Object Orientation in South Africa

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
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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
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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.
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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!™

ndm12021

Verslon 1,00 03 November 1958

Pags 14



Pitfalls and guidelines in the transition to Object Orientation

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 re