
QUALITY IN LARGE 
SOFTWARE PACKAGES

1  INTRODUCTION

There is a substantial body of 
academic and professional 
literature concerned with the 
development of large pieces of 
software and with the 
management of quality in such 
developments.  By and large this 
literature refers either to bespoke 
software or to systems software 
such as operating systems or 
compilers.  In contrast, very little 
has been written about the 
development and quality of 
application packages (COTS, 
commercial off-the-shelf 
software).  Such software may 
conveniently be divided into retail 
packages (i.e. cheap, high volume 
packages) and professional 
packages (low volume and 
expensive).  The purpose of this 
paper is to describe our 
experiences in procuring and 
installing two professional 
application packages and to 
discuss the problems encountered 
in the light of general software 
engineering practice, ISO 9001[1] 
and TickIT[2].  (Note that the 
experiences described in this 
paper took place before 
ISO9000:2000 came into use.)

We wish to emphasise very 
strongly that the criticisms of our 
suppliers that are implied in this 
paper should not be taken to 
mean that we feel other suppliers 
would have served us significantly 
better.  Despite the difficulties 
experienced, we still feel that the 
packages chosen come as close 
to meeting our needs, as any of 
their competitors would.  Indeed, 
we shall seek to show that some 
the weaknesses that we have 
observed relate to the structure of 

universities.

In 1995, the university for which 
the author works came to the 
conclusion that most of the 
systems being developed on 
behalf of the MAC family to which 
it belonged were unlikely to meet 
its needs.  One consequence of 
this conclusion was the decision to 
purchase a package to handle the 
university's accounting 
requirements and another 
package to handle payroll.  These 
functions were being handled by 
batch systems that had been in 
use for over ten years and that 
were quite incapable of meeting 
the needs of a university in the 
mid-1990s.  

3  THE REQUIREMENTS

Few, but the very largest 
organisations would consider 
commissioning or developing 
bespoke software for general 
accounting, payroll and personnel 
applications.  The functional 
requirements of most 
organisations in these areas have 
much in common and there are 
packages available in 
considerable numbers to meet the 
needs of organisations of all sizes.  
Universities share some special 
requirements with other public 
bodies such as local authorities.  
These include the need for a rich 
coding structure 
that can reflect 
the very wide 
range of activities 
of the 
organisation, 
complications 
over the handling 
of VAT, and the 
need to support a 

this sector of the industry and that 
it would be very difficult for an 
individual supplier to overcome 
them.  Nevertheless, it would be 
unfair to our suppliers if they were 
readily identifiable from this 
article.  In what follows, therefore, 
we shall try to avoid this, while 
seeking to give enough technical 
detail to support our argument.

2  BACKGROUND

In 1988, the (then) Universities 
Funding Council made grants to 
the universities to develop 
integrated management 
information systems (the so-called 
MAC initiative);  its immediate 
reason for doing so was to ensure 
that universities were able to 
supply it with the statistical 
information that it needed.  In a 
well-intentioned, if unrealistic, 
attempt to avoid duplication of 
development, it insisted that 
universities group themselves into 
three families, each of which 
would develop or commission a 
single system for use by all 
members of the family.  The MAC 
initiative was very largely 
unsuccessful, but its effect was to 
throw a planning blight over the 
development of information 
systems within individual 
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fairly elaborate staff and payroll 
structure, with multiple pay scales.

The classical approach to 
procuring systems such as these, 
as described in software 
engineering texts, is first to 
produce a full and detailed 
requirements specification and 
then to seek bids for supplying 
systems to meet these 
requirements.  To have proceeded 
in this way would have been to 
expend substantial effort to little 
purpose.  Our approach was 
therefore to identify those aspects 
of our functional requirements 
that were unusual and that might 
not be satisfied by all packages.  

In the event, one or two of our 
special requirements proved 
impossible to satisfy but, 
otherwise, the claimed 
functionality of the packages 
satisfied our requirement.  The 
functionality of the packages as 
delivered did not always match 
the functionality claimed.

3.1 Functional Requirements for 
the Accounting Package

In common with other universities, 
our accounting requirements are 
unusually varied and complex by 
most commercial standards, 
although the number of 
transactions (200,000 to 250,000 
per year) is comparatively small.  
In addition to its core business of 
education, the University owns 
and operates a number of farms; 
it runs an Arts Centre including a 
theatre and a concert hall; it 
carries out research contracts for 
private industry, both in Britain 
and overseas, for government 
agencies and for the European 
Commission; and it hires out 
student accommodation to 
holidaymakers and organisers of 
courses and conferences.  
Financial responsibility is spread 
fairly widely and there are a large 
number of budget holders who 
need ready access to records of 

that system because of the clear 
advantages of an integrated 
payroll and personnel system.

Universities share with other 
public bodies a fairly elaborate 
staff and payroll structure; a few 
large commercial organisations 
have a somewhat similar 
structure.  The characteristic of the 
structure is that there are a 
number of pay scales, each of 
which consists of a number of 
points.  An employee is appointed 
at a specified point on a specified 
scale.  Thereafter, the employee's 
salary moves up one point on the 

scale every year (for some classes 
of employees on the anniversary 
of first appointment, for other 
classes on a fixed date for all 
employees in the class), until the 
employee reaches the highest 
point on the scale or is promoted 
to another scale.  The scales 
themselves are adjusted as a 
result of national pay 
negotiations, normally annually.  
However, the protracted nature of 
the negotiations may mean that, 
when an agreement is reached, 
the scale increases have to be 
applied retrospectively, possibly 
back across dates when some 
employees have received 
increments (i.e. moved up a point 
on the scale) or have been 
promoted to other scales.  Back 
pay may also have to be paid to 
employees who have left the 
university.  It was an essential 
requirement that the system 
should be able to handle these 
complications.

charges against their budgets.

The complexity of the organisation 
leads to a complex code structure.  
However, the need for this 
complexity is not universal and a 
department or section that has no 
need for complex codes should 
not be required to use them.  
What was therefore required was 
a package that would let the 
University design a code structure 
that could be tailored to the needs 
of individual departments.  Thus a 
small Arts department might only 
wish to use three or four simple 
codes while the Estates Office 

requires a structure that reflects 
both individual trades and 
individual projects.

Universities are in a curious 
position with regard to value-
added tax (VAT).  Their major 
business, education, is exempt 
from VAT but some other activities 
(e.g. letting of accommodation to 
holiday makers or certain 
research contracts) are subject to 
VAT.  This leads to a situation in 
which the VAT element on certain 
invoices is partially recoverable.  It 
was a requirement that this 
situation could be handled 
correctly.

3.2 Functional Requirements for 
Payroll and Personnel

The personnel system was the only 
product of the MAC system that 
was in use when we decided to 
purchase accounting and payroll 
systems from outside the family.  It 
was reasonably adequate for our 
needs but we decided to discard 

ome of the weaknesses thatS
we have observed relate to the 

structure of this sector of the industry and 
that it would be very difficult for an 

individual supplier to overcome them.
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A consequence of these 
arrangements is that it is difficult 
to predict a university's total 
payroll bill in future years.  In 
many academic disciplines, there 
is little staff turn over.  Some 
employees are therefore at the top 
of scales and will remain there; 
others are at the top of scales and 
will retire, to be replaced by 
employees lower on the scale; 
and some employees will continue 
to climb up their present scales.   
Depending on the age structure of 
individual organisational units, 
some units are likely to see their 
costs increasing while the costs of 
others will decrease.  For the 
purposes of strategic planning, it 
is important to carry out payroll 
predictions; all the basic 
information required to carry out 
the calculations is available in the 
payroll and personnel systems 
and it was regarded as very 
desirable that the systems 
installed should be capable of 
carrying out these calculations.

A particular problem of the 
existing system was that all 
salaries charged to the same 
account code were aggregated so 
that it was impossible, for 
example, to check that individuals 
working on research projects were 
being charged to the correct 
project.  The ability for budget 
holders to make on-line enquiries 
that would alleviate these 
problems was therefore perceived 
as an important requirement.

3.3 Non-Functional 
Requirements

3.3.1 Software and hardware 
environment

For reasons of compatibility and 
ultimately, interoperability with 
other systems, the packages to be 
purchased were required to use 
the Oracle database 
management system, running 
under UNIX on a Sequent 
computer.  In order to make the 

period.  The budget holder had 
no control over the format of 
these reports and the way that the 
information was aggregated; 
because of the timings of the runs 
it was difficult to obtain up-to-date 
information; and little detail was 
available.  This was the source of 
much irritation.  While the major 
users of the new systems were to 
be the staff of the Finance Office 
and, in the case of the personnel 
system, the staff of the Personnel 
Office, it was considered essential 
to allow management in 
departments to interrogate the 
systems on line and to transfer 
data into spreadsheets for further, 
local analysis.  The packages 
were therefore required to support 
up to 150 users, with a maximum 
of 50 concurrent users.  This also 
implies a requirement for access 
control facilities to restrict budget 
holders outside Finance and 
Personnel to seeing only the 
information relevant to their own 
departments. 

3.3.4 Security

The packages were to operate 
over a network used by large 
numbers of students and staff.  
Some students have a natural 
curiosity, considerable intellect, 
and time on their hands.  This 
implies a need for certain security 
features, such as password 
encryption, that go beyond 
normal access control. 

3.3.5 Support services 

We required suppliers to provide 
us with training courses and 
consultancy, to provide a warranty 
and to enter into a maintenance 
contract thereafter.  All suppliers 
offered these and required that 
we accepted and paid for the 
services of their project manager 
during the implementation period.  

4  THE PROCUREMENT PROCESS

The procedure used was the 
following:

system acceptable to the large 
number of occasional users, a 
user interface in the style of 
Microsoft Windows was required, 
with easy transfer of data to 
applications running under 
Windows.

3.3.2 Time scale

Purchasers of both accounting 
and payroll packages must expect 
a long gap between the initial 
installation of the packages and 
the date on which they come into 
full operational use.  During this 
time, they will be configuring the 
packages to reflect the structure of 
their organisations, transferring 
data, and testing the configured 
packages.  The University's long-
term plans for its management 
information systems laid down 
dates for the complete 
implementation of the two 

systems; these dates themselves 
were not over-ambitious but they 
required the suppliers of the 
packages to deliver and install 
within some two months of the 
orders being placed.

3.3.3 Number of simultaneous 
users

The existing batch systems 
provided monthly printed reports 
to budget holders, some seven or 
eight days after the close of the 

he characteristic ofT
the structure is that 
there are a number 

of pay scales, each of 
which consists of a 

number of points.  An 
employee is 

appointed at a 
specified point on a 

specified scale.
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1) Following initial enquiries and 
discussions with colleagues in 
other higher education 
institutions, potential suppliers 
were identified;  

2) The suppliers were invited to 
make informal visits to 
Aberystwyth to describe their 
products and to discuss the 
requirements;

3) Letters were sent to the 
suppliers detailing points on 
which further information was 
required;

4) Other sites using the products 
offered were visited or 
contacted by telephone;

5) The suppliers were asked to 
make a second visit to 
Aberystwyth and give a formal 
presentation of their products;

6) Suppliers judged to meet the 
requirements were formally 
asked for 'best and final offers'.

The non-functional requirements, 
including delivery date, restricted 
the number of bidders for the 
accounting system to three.  One 
of them dropped out after visiting 
the university and giving an 
unsuccessful presentation.  It 
appeared from the presentation 
that the company was unable to 
meet many of the requirements.  It 
is more likely, however, that the 
team making the presentation was 
simply not sufficiently familiar with 
the product to be able to explain 
how it could satisfy them; this 
impression was reinforced when 
the company asked for the 
opportunity to make a second 
presentation, a request that was 
refused because, in fairness, we 
would have had to offer a similar 
opportunity to the other bidders 
and time was running short.  This 
left us in the unsatisfactory 
situation of having only two 
bidders.  There was little to chose 
between the two bids from a 
functional point of view and one 

All provided adequate access 
control but did not understand 
that this is not the same thing as 
security.

5 IMPLEMENTATION 
EXPERIENCE

Given that we had accepted that 
some of our requirements could 
not be met by any available 
package, we experienced few 
problems arising from a mismatch 
between the claimed functionality 
and our requirements.  Such 
problems as did occur were of a 
subtle and comparatively minor 
nature.

The serious problems that we 
experienced can be divided into:

l Problems of release control, 
configuration management 
and installation, where the 
software that was delivered 
and installed was different to 
that which should have been 
delivered;

l Bugs, that is, cases where the 
software failed to provide the 
claimed or expected 
functionality.

The first group was largely, but 
not entirely, confined to the 
payroll and personnel system and 
the second to the accounting 
system.

5.1  Release control and 
installation problems

The payroll and personnel 
package gave rise to many 
installation problems:

l A Cobol compiler was required 
for the installation; this was 
supplied by a third party on 
the instructions of the package 
supplier.  The installation failed 
because the wrong version of 
the compiler had been 
delivered.  It took six weeks 
before the correct version was 
delivered and this was 

was substantially higher in price 
than the other.  Not unnaturally, 
we chose the cheaper one.

The situation regarding payroll 
and personnel was even less 
satisfactory.  One of the suppliers 
who looked most likely to meet 
our needs cancelled the product 
on the eve of our attending a 
demonstration of it; the 
replacement product was not 
expected to be available until nine 
months beyond our deadline.  
This left only two suppliers who 
could meet the requirements 
regarding the hardware and 
software environment within 
something approaching our time 
scale.  Neither could meet the 
requirement for predicting future 
payroll costs.  And one of them 
insisted on contractual conditions 
that we could not accept, while 
making it clear that it could not 
offer the installation support that 
we required.  We were therefore 
left with only one potential 
supplier.

None of the companies bidding 
for either system seemed to 
understand the security needs of a 
system that would be operating 
over a local area network used by 
many other applications.  None 
had heard of the 'Orange Book'.  

CobolA 
compiler was required 

for the installation; 
this was supplied by a 

third party on the 
instructions of the 

package supplier. The 
installation failed 

because the wrong 
version of the 

compiler had been 
delivered.
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achieved as a result of our 
efforts rather than those of the 
package supplier;

l The initial installation of one of 
the systems lacked two 
important subsystems, due to a 
misunderstanding between the 
sales staff, who believed they 
were standard, and the team 
that prepared deliveries, who 
believed that these subsystems 
were options.  When they were 
installed, it was found that a 
bug in one of them made it 
unusable.  A patch was 
eventually issued.

l When the first full test was run, 
it was found that some 
calculations were incorrect; 
after investigation, it proved 
that two lines had been 
omitted from a table definition 
in the original installation.  

After this had been corrected, 
it was found that the routine to 
write the BACS (Bankers' 
Automated Clearing System) 
tape failed.  It took the supplier 
a further three weeks to 
discover that this was the result 
of yet another error in the 
installation.

Each package required a 
(different) proprietary report 
generator provided by the 
supplier but sourced from a third 
party.  When one of the packages 
was first installed it was found that 
the report generator was not 
capable of running on the version 
of the Sequent operating system in 
use.  There was a two month 

5.2  Technical problems

The accounting package 
contained a number of defects, of 
which the following were the most 
serious :

l in some circumstances, 
database locks were not being 
cleared when the transaction 
that had set them was 
completed, with the result that 
more and more operations 
would become queued 
indefinitely;

l error indications generated 
when a file forming part of the 
Oracle database becomes full 
were not properly handled, 
causing the database to 
become corrupted and 
transactions to be lost without 
warning. 

These defects meant that the 
package was not fit for its 
purpose, the first because the 
correct handling of locks is an 
essential element in a multi-user 
system such as this was claimed to 
be, and the second because loss 
of transactions in an accounting 
system jeopardises the integrity of 
an organisation's accounts.  (A 
subsequent release eliminated the 
first defect, but the second has 
only been alleviated by providing 
a list of files whose size should be 
checked weekly.)  

6  THE ROLE OF ISO 9000

Both suppliers are certified under 
ISO 9001.  The supplier of the 
accounting package had told us 
during negotiations that he was 
seeking certification and this was 
duly granted a month or so after 
the order had been placed.  The 
supplier of the payroll and 
personnel system already had 
certification when negotiations 
were started.

The quality of the packages and 
services we purchased was well 
below what, in our view, a 

delay before a suitable version 
was available.  The package 
supplier lent the university an IBM 
RS6000 computer for this period, 

on which both the package and 
the report generator ran correctly.  
This enabled initial 
implementation work to go ahead 
and, once the correct version of 
the report generator was installed, 
no difficulty was experienced in 
transferring to the Sequent the 
data already loaded on to the 
RS6000.  

Apparently as the result of a 
licensing problem, the supplier of 
the other package was unable to 
supply the report generator he 
recommended for two months 
after the initial attempt had been 
made to deliver the software.

The supplier of one of the 
packages required access to the 
system over an ISDN line, for 
support purposes.  This access 
was not controlled, with the result 
that updates, some of them 
introducing new bugs, were 
carried out without our agreement 
or, indeed, in some cases without 
our knowledge.  (This was 
rectified after we complained.)

New releases of one of the 
packages have been found to be 
inadequately tested; in particular, 
one of them did not seem to have 
been tested at all on the hardware 
and software platforms we use.  
The documentation of the 
installation procedure for the 
release was both incomplete and 
wrong.  
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customer paying between 
£100,000 and £150,000 for a 
package and associated services 
has a right to expect.  Informal 
contact with colleagues in other 
institutions suggests that that there 
was nothing abnormal in our 
experience.  

ISO 9001 certification assures, or 
should assure, the customer that 
the supplier has in place a quality 
system that meets the 
requirements of the standard.  
This does not, of course, imply 
that any specific piece of software 
produced by that supplier will 
meet the needs of any given 
customer nor does it imply that 
any software produced by the 
supplier will be free of defects.  If 
the standard is to be useful, 
however, it should ensure that any 

product developed under a 
compliant quality system will be fit 
for purpose.

Section 4.15.6 states, 
“Documented procedures should 
be established and maintained for 
verifying the correctness and 
completeness of copies of the 
software product delivered.” The 
sad tale of the deliveries of the 
payroll package demonstrate that 
such procedures, if they existed, 
were either grossly inadequate or 
were ignored.

Furthermore, the suppliers 
appeared to be in breach of any 
reasonable interpretation of the 
requirements of ISO 9001, 
despite being certified as in 
compliance with the standard.  
There are four possible reasons 

stretched.  We strongly suspect 
that the pre-contract review, if 
indeed it took place, was limited 
to reviewing whether the software 
was adequate for our needs, 
whereas it should also have 
reviewed whether the staff were 
available to provide the necessary 
services and support. 

Our own experience in the 
software industry leads us to 
believe that it is unrealistic to rely 
on this requirement of ISO9001 
to guarantee that suppliers will 
only undertake contracts for which 
they have adequate resources.  
Firms always have to bid for more 
business than they can possibly 
service, because many of the bids 
will fail.  The pressure to win 
business is very great and, if a 
company is fortunate enough to 
win more business than it 
expected, commercial 
considerations will make it very 
reluctant to turn the business 
down.

Staff recruitment :  paragraph 
4.1.2.2 of the standard requires 
the supplier “to identify resource 
requirements and provide 
adequate resources, including the 
assignment of trained personnel, 
for the management, 
performance of work . . .”  
Paragraph 4.18 deals with 
training and requires that 
“Personnel performing specific 
assigned tasks shall be qualified 
on the basis of appropriate 
education, training and/or 
experience as required.”  We 
dealt with some staff from both 
suppliers who were all that one 
could possibly expect.  Others 
were clearly unsatisfactory; some 
of them lacked knowledge of the 
package or of their own 
company; some managed their 
own time badly; and some simply 
lacked the intellect necessary for 
the job they were doing.  

We do not doubt that all of the 
staff we dealt with had been 

why ISO 9001 failed to ensure 
that we received products of 
reasonable quality:

l the suppliers failed to comply 
with their own procedures or 
those procedures were 
inadequate;

l the standard is, anyway, 
inappropriate for package 
software;

l the certification process was 
defective;

l the standard itself is not 
sufficiently precise.

We have no evidence to suggest 
that the last of these reasons is 
applicable, precisely because we 
can argue that the first three do 
apply.

6.1  The suppliers' procedures

The experiences described seem 
to indicate that the companies' 
procedures were not adequate to 
satisfy the paragraphs of the 
standard indicated below (or that 
the procedures were not being 
complied with):

Pre-contract review : ISO 9001 
paragraph 4.3.2 requires a 
supplier to carry out a review 
before submitting a tender or 
accepting a contract or order, in 
order inter alia  to determine 
whether he has the capability and 
capacity to carry out the contract.  
The long delays in installing the 
software, in correcting installation 
errors, and in responding to the 
simplest requests, all suggest that 
the payroll supplier was very over-

he suppliers appeared to beT
in breach of any reasonable 

interpretation of the requirements of 
ISO 9001, despite being certified 

as in compliance with the standard.
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trained in accordance with their 
companies' procedures.  Training, 
of itself, however, is not enough.  
At this level, newly trained 
members of staff need a period 
working alongside more 
experienced staff before they can 
be expected to sort out clients' 
problems on their own.  
Furthermore, training in company 
procedures and company 
products cannot make up for lack 
of more general knowledge and 
capabilities.

It seems likely, therefore, that the 
problem lies in the adequacy of 
the companies' procedures rather 
than in compliance with them.  
We were wryly amused during the 
procurement phase by a 
salesman (not from one of the 
suppliers selected) who proudly 
explained how many of his 
development team were qualified 
accountants, but appeared not to 
understand the question when 
asked how many qualified 
software engineers his company 
employed.  Nevertheless, this 
points up a weakness in ISO 
9001.  A company may have 
adequate procedures for 
recruiting staff and it may comply 
fully with those procedures but, if 
it fails to identify correctly the 
need for staff with certain 
qualifications, experience or 
abilities, other quality procedures 
will be ineffective.  The failure of 
the accounting package to handle 
errors caused by file overflow 
should have been detected during 
design reviews; this will not 
happen if none of the participants 
in the review have the necessary 
experience.  

Our experience, both from the 
present exercise and from placing 
our own students, suggests 
strongly that most companies 
producing large application 
packages recruit specialists in that 
application area to the exclusion 
of specialist software engineers.  
The presence of even a scattering 

It seems clear that ISO 9001 is 
intended to be applicable to 
application packages because the 
introduction to ISO 9000-3 states 

“This part of ISO 9000 provides 
guidance in applying the 
requirements of ISO 9001:1994 
where computer software design, 
development, installation and 
maintenance are an element of the 
business of a supplier:  . . . b) as a 
product available for a market 
sector; . . .” 

Nevertheless, even a cursory 
reading of ISO 9001 and TickIT 
suggests that they are more 
suitable for bespoke software 
development than for the 
development and supply of 
packages.  This is more or less 
explicit in the TickIT guide.  It 
states, for example, in paragraph 
3.1 of Part B, that “a customer 
therefore needs visibility of both 
the software development process 
and the software under 
development, at all times.”  There 
is a lot of emphasis on agreeing 
requirements, on change control, 
and on acceptance.  All this is 
important and reasonable in 
bespoke software procurement 
but it is clearly unreasonable 
when buying an existing package, 
even an expensive one.  
Nevertheless, the customer may 
reasonably demand that the 
software has been developed 
under a satisfactory quality 
system, so that registration under 
ISO 9002[3] is not enough.  The 
problem lies with ISO 9001itself 
rather than with the interpretation 
of ISO 9001 for software, whether 
in ISO 9000-3[4] or in TickIT.   

This problem is not peculiar to 
software.  The purchaser of a 
motor car is in a similar position.  
While ISO 9002 should offer a 
reasonable guarantee that the 
vehicle will have been properly 
constructed and tested in 
accordance with its design, the 
purchaser would like an 
assurance that the design process 

of chartered software engineers in 
either company might have been 
expected to eliminate or avoid 
many of the problems described 
in section 5.

A particular problem in both 
suppliers seems to be a lack of 
staff with the necessary level of 
expertise in Oracle.  Since both 
companies claim that their 
products run on top of Oracle, the 
need for such staff should be 
readily identifiable.

Configuration management : this is 
the provision of the standard that 
seems to be most clearly 
breached by both suppliers.  The 
standard is quite clear in its 
requirements, which represent 
long-standing good practice in all 
branches of engineering.

The supplier of the accounting 
package produced a quality plan 
covering his role in the 
implementation of the package.  
The plan was poor in comparison 
with those that we were familiar 
with in bespoke procurements.

We have noted a steady 
improvement in the processes of 
the supplier of the accounting 
package over the period of our 
dealings.  

6.2  Appropriateness of ISO 
9001

Training, of itself, 
however, is not enough.  

At this level, newly 
trained members of 
staff need a period 
working alongside 

more experienced staff 
before they can be 

expected to sort out 
clients' problems on 

their own. 
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has been carried out properly, in 
accordance with best current 
practice.  The provisions of ISO 
9001 require customer 
participation in a way that is 
impracticable with a mass-
produced product and there is 
thus no guarantee of the quality 
of the design.  In practice, in the 
automotive industry, this is 
guaranteed by the regulatory 
mechanisms and by industry 
standards.

The traditional way of resolving 
this difficulty is that the marketing 
department plays the role of the 
customer.  Unfortunately, the 
interests of the marketing 
department in a company 
producing application packages 
are rarely the same as those of its 
customers nor do its staff 
necessarily have appropriate 
expertise in the application.

According to [5], it is widely 
believed that ISO 9001 
certification is often undertaken 
for marketing reasons rather than 
as a result of a real commitment 
to quality on the part of a 
company's senior management.  
The fact that most of the supplier 
staff with whom we dealt seemed 
unaware of what the certification 
meant would certainly support 
this.

There are other quality standards 
that are more appropriate for 
software packages.  In particular 
ISO/IEC 12119 [6] addresses 
quality requirements for packages 
but there is no certification 
process associated with it.  

6.3  The Certification Process

Whatever the suitability of ISO 
9001 for the development and 
supply of software packages, as 
we have indicated in section 6.1 
above, the quality systems of both 
suppliers seem, in practice if not 
on paper, to be in breach of the 
requirements of ISO 9001.  It 
follows that the certification 

cost of quality to a package 
supplier can be very high.  The 
supplier is under pressure from 
two sources.  First, there is the 
pressure to bring the product to 
market as soon as possible; 
secondly, there is the pressure to 
make the product available on as 
wide a variety of platforms as 
possible.

Webb et al. [7] report that a 
variety of commercial pressures 
militate very strongly against 
quality in software packages.  
Their discussion is oriented 

towards comparatively small 
packages used by small 
organisations.  Our limited 
experience tends to confirm that 
the similar pressures have the 
same effect on the producers of 
much larger packages.

There is no doubt that an extra six 
months of developing and testing 
would have enabled our suppliers 
to provide packages that would 
have been free from many of the 
problems we experienced.  It 
would also have allowed them to 
recruit and train more support 
staff, and allowed the support 
staff themselves to gain greater 

process is failing to ensure 
compliance with the standard. 

Anecdotal evidence suggests that 
part at least of the problem may 
lie with the quality of the auditors.  
The demand for certification has 
grown steadily.  In October 1995, 
according to [2], over 1,000 
organisations had obtained ISO 
9001 certificates in accordance 
with the rules of the TickIT 
scheme.  There is inevitably a 
difficulty in finding enough 
suitable people to train as 
auditors.  We have, however, no 
hard evidence to support the 
anecdotes.

7  THE COMMERCIAL 
ENVIRONMENT

BS6143 Part 2 identifies two types 
of cost associated with 
maintaining or enhancing quality: 
costs associated with preventing 
failures, such as the cost of 
carrying out design reviews, and 
appraisal costs, those costs 
incurred in checking that the 
appropriate procedures have 
been followed.  Against these are 
to be balanced the internal costs 
of failure, for example, the cost of 
redesigning if a failure reveals a 
design error, and the external 
costs of failure, such as the cost of 
handling warranty claims or 
settling law suits.  The standard 
recognises that quality cost 
elements will vary from company 
to company and from industry to 
industry.  Nevertheless, it is clearly 
conceived in terms of 
conventional manufacturing 
industry, in which quality control 
of the production process is 
usually much more formalised 
and much costlier than the quality 
control of the design process.

BS6143 ignores the costs 
associated with delays in bringing 
a new product to market.

Despite the quality lobby's 
mindless chanting of “Quality is 
free” and similar mantras, the 

nfortunately,U
the interests of the 

marketing 
department in a 

company producing 
application packages 
are rarely the same 

as those of its 
customers nor do its 
staff necessarily have 
appropriate expertise 

in the application.
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experience of the products.  It 
would, however, have been 
accompanied by a large increase 
in risk to the suppliers, because:

l additional capital would have 
been necessary to fund the 
extra six months of 
development before the 
product started to generate 
revenue;

l market share would probably 
have been lost to competitors 
who would have been bringing 
less mature products to market 
in the meantime.  There is no 
doubt that, if we had had to 
wait six months before taking 
delivery of the packages, we 
would have tried to go 
elsewhere  our need was 
urgent.

The company that promises early 
delivery, a wide range of features, 
and good support in case of 
problems will usually win the 
order over a company offering 
higher quality but later delivery 
and perhaps fewer features.  We 
consider ourselves reasonably 
sophisticated customers. We have 
some understanding of what is 
meant by software quality and of 
how it is achieved,  but we felt that 
we could live with the problems in 
the interests of getting packages 
that met our requirements and 
were available quickly.  

There is great pressure on 
suppliers supplying packages such 
as this to make them available on 
a wide variety of platforms; if they 
don't do this, then the number of 
contracts for which they can bid is 
very restricted.  But this is a 
dangerous course (see [8]).  As we 
have seen, the majority of the 
difficulties we faced were due, in 
part at least, to problems of 
configuration management and 
release control.  Such problems 
are certainly exacerbated by trying 
to make the packages available 
on too many platforms.  The 

to bring a product to market 
prematurely, in order to generate 
revenue.  It can also mean that, if 
the launch of the product is 
successful, the company, not 
having had the capital to prepare 

adequately for a successful 
launch, is unable to support the 
product because of a lack of 
sufficient trained and experienced 
staff.

As an industry matures, one may 
expects to see consolidation, with 
the number of suppliers shrinking 
considerably, to leave a few major 
suppliers, with perhaps a few 
small specialist suppliers 
providing for customers with 
special needs.

8  THE PURCHASER'S 
RESPONSIBILITY

In the light of the very 
considerable difficulties we 
experienced, there are two 
questions that should be asked:

l were we, as customers, 
responsible for any of the 
problems?

l did we choose the wrong 
supplier, i.e., was the 
procurement process 
defective?

l is the supplier's ISO9001 
certification a useful guide 
when selecting a professional 
package.

It is clear that our non-functional 
requirements, in particular the 
need for compatibility with 
existing hardware and system 
software and the requirement for 

developer is on the horns of a 
dilemma: either develop for a 
range of platforms and accept 
possibly inadequate quality; or 
develop a high quality product for 
a single platform, only to find that 

the market isn't big enough to 
generate an adequate return on 
the development cost.  

The software industry  or, at least, 
that part of it which produces 
accounting and payroll packages  
exhibits all the classic signs of a 
young and immature industry.  
Accounting, payroll and personnel 
are applications that are needed 
more or less universally and it is 
not surprising therefore that there 
are many companies supplying 
packages in these fields.  There 
are a lot of comparatively small 
companies.  They are competing 
vigorously but, pace the adherents 
of the free market, competition 
does not always offer customers a 
wide range of choice in 
performance, quality, or range of 
facilities. The fragmented nature 
of the market means that no 
company generates sufficient 
revenue to fund a proper 
development programme. In the 
present situation, competitive 
pressures lead to a lot of 
companies being forced to bring 
products to market before they 
are properly ready and to try to 
make these products available on 
a wider range of platforms than is 
wise.  

Part of the problem is under-
capitalisation.  Received wisdom 
has it that the British software 
industry is under-capitalised and 
this can certainly force a company 
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early delivery, substantially 
reduced the number of suppliers 
who were able or willing to bid.  
This meant that, notwithstanding 
the large numbers of suppliers in 
the market, we were unable to 
choose mature products or to 
select suppliers on the basis of 
their track record of customer 
support.

While our procurement process 
may have its deficiencies, nothing 
we have learned since has led us 
to believe that there were other 
and better suppliers who could 
have met the non-functional 
requirements.

We would perhaps have been 
better off trying to re-schedule the 
introduction of the new systems to 
take into account the likely dates 
at which mature products would 
become available.  Reliable 
information on such dates is, 
however, difficult to come by.  The 
schedule to which we were 
working was compatible with the 
misleading information that 
salesmen from several suppliers 
had given us.

9  CONCLUSION

The experience reported here is, 
of course, much too limited to 
allow any firm conclusions to be 
drawn.  Nevertheless, we believe 
our experience shows that 
purchasers would be unwise to 
rely on ISO 9001 and TickIT 
certification as a guarantee of the 
quality of large application 
packages and the support offered 
by their suppliers.  This is not, of 
course, to question the value of 
certification in other fields such as 
bespoke software development.

ISO 9001 and TickIT are not 
appropriate for the suppliers of 
professional software packages, 
that is, low volume, high price 
packages.  They both expect a 
level of customer involvement that 
few package suppliers will be 
willing to grant and that few 

they did recruit software 
engineers, they were new 
graduates while many of the 
applications specialists were more 
experienced.  If our impression is 
correct, such suppliers would find 
that the recruitment of a small 
number of experienced software 
engineers would quickly pay for 
itself in improved software quality 
and process.
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customers could afford to provide.  
Treating the supplier's sales and 
marketing department as the 
customer is possibly a satisfactory 
way of resolving questions of 
functionality but is not a good way 
of fulfilling the standard's other 
expectations vis-à-vis the role of 
the customer.

In the area of accounting 
packages and payroll and 
personnel software, the potential 
market is very large, since almost 
all organisations use such 
software and their requirements 
are fairly similar.  Commercial 
pressures and competition militate 
against customer choice and 
make it difficult for suppliers who 
are committed to quality to 
survive.  A software certification or 
validation process might be a 
suitable way of ensuring the 
availability of packages of 
adequate quality.  The experience 
of the Ada compiler validation, 
although both the product and the 
environment are very different, 
suggests

The problems we experienced 
were not dependent on the 
application.  They are problems 
that experienced software 
engineers are well aware of and 
know how to avoid.  So far as we 
can tell, looking in from the 
outside, when recruiting staff both 
of our suppliers put much more 
emphasis on qualifications and 
experience in the application than 
in software engineering; when 

ommercialC
pressures and 

competition militate 
against customer 

choice and make it 
difficult for suppliers 
who are committed 
to quality to survive.
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espite the quality lobby'sD
mindless chanting of “Quality is free” 

and similar mantras, the cost of quality to a 
package supplier can be very high.
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