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Chapter 1

Small projects are reducing the overall level
of performance

Small projects, both new developments and maintenance, make
up a significant proportion of the work of many PEP members’
systems development departments, and there are clear indications
that this proportion is increasing, and is likely to continue to do
s0. Our research reveals, however, that most small projects under-
taken by PEP members (excluding package implementations)
perform at distinctly lower levels of productivity than large
projects.

Many systems development departments are probably not aware
either of the size or of the nature of the problem. From PEP
assessments, many members understand how some of their

Development managers are not  projects are performing, yet few have any real understanding of
aware of the problems caused  their productivity across the size range, and particularly at the
by small projects  lower end. Small projects are not simply downsized large projects.
They are, for example, typically constrained by dependence on
other projects, subject to tighter deadlines and frequent scheduling
changes, more susceptible to slippage, and less resilient to
unexpected problems. They therefore need to be managed and
organised differently if systems managers are to make the most
effective use of limited development resources.

Small projects constitute a growing
proportion of systems
development work

PEP members generally define ‘small’ in terms of man-months
of effort. Their definitions ranged from 1 to 42 man-months, with
12 man-months being the most common, as Figure 1.1, overleaf,
illustrates.

A small project is up to 20,000 lines  For the purposes of this paper, we define ‘small’ to be any project
of code (or 350 function points)  up to 20,000 lines of code (about 350 function points for the average
and requires less than  mix of languages typical of PEP projects), requiring not more than
24 man-months 94 man-months of effort, and usually undertaken by a team of not
of effort ., ,re than three people. Some projects of less than 20,000 lines of
code may, of course, require more than 24 man-months of effort
and larger teams, and such projects would certainly have low
productivity. However, the combination of measures that we have
chosen to define small projects reflects the average effort used to
deliver an application of 20,000 lines of code. We include both
projects to develop new systems, and maintenance projects of all
types — corrective, adaptive and perfective. (These terms were
defined in PEP Paper 8, Managing Software Maintenance.)
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Chapter 1 Small projects are reducing the overall level of performance

Figure 1.1 PEP members’ definitions of a small project vary widely
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Small projects occupy 40 per cent of
development staff time

In overall terms, small projects occupy about 40 per cent of the time
of PEP members’ development staff. (This corresponds with the
observation that, at the time of writing, about 40 per cent of the
900 projects in the PEP database are small by our definition.)
However, the proportion of development staff engaged in small
projects varies widely, from less than 10 per cent in three
organisations to 100 per cent in two organisations (see Figure 1.2).
The number of development staff in the 50 PEP members we
surveyed ranged from 25 to 800, with an average of about 150.
Larger development departments have more staff working on
small projects in absolute terms, but fewer as a proportion of total
development staff — there is a tendency for the proportion of staff
involved in small projects to decrease as departmental size
increases.

The proportion of small projects is increasing

Since the start of PEP, we have observed a decrease in the size of
PEP projects, expressed in lines of code. We reported in PEP
Paper 12, Trends in Systems Development Among PEP Members,
that the average size of project had decreased from about 45,000
to 35,000 lines of code between 1986 and 1987. Up to the beginning
of 1991, the typical project size has continued to decrease, to about
31,000 lines of code. This reduction in size is accompanied, and at
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Chapter 1 Small projects are reducing the overall level of performance

The range of performance ‘fans out’
as project size increases

© Butler Cox plc 1991

Figure 1.2 The proportion of development staff engaged in small projects
varies widely
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(Source: Survey of PEP members)

least partly explained, by the use of fourth-generation languages,
which has increased by 50 per cent since 1988, and now accounts
for about 15 per cent of all code represented by the projects in the
PEP database. We believe that the downward trend in the size of
projects will continue into the foreseeable future.

Many small projects perform less well
than other projects

There is enormous variation in the performance of small projects,
expressed in terms of delivery rate per man-month, lines of code
or function points. On average, however, small PEP projects
perform less well than larger projects. There are, of course, some
exceptions. For example, one PEP member’s use of Pagefit on small
PC developments is leading to rates of delivery as high as
50 function points per man-month.

Our analysis of the PEP database shows that delivery rates rise
steadily as system size increases from a low level up to a point
where the range of performance ‘fans out’. Thereafter, the
performance of some projects continues to increase as size
increases, whereas others perform less well. Figures 1.3 and 1.4,
on pages 4 and 5, show the range of delivery rates (lines of code
per man-month and function points per man-month respectively)
for projects of a given size. Two sets of data are shown on each




Chapter 1 Small projects are reducing the overall level of performance

Figure 1.3 The range of delivery rate for lines of code increases as project
size increases

The diagram shows the minimum and maximum delivery rates for projects
recorded in the PEP database.
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diagram: new development and maintenance projects in third-
generation languages, and new development and maintenance
projects in fourth-generation languages.

In terms of lines of code per man-month, the point at which per-
formance changes from a generally increasing rate with increasing
size ranges from 10,000 to 20,000 lines of code. Maintenance pro-
Jects in third-generation languages, however, appear to reach the
fan-out point earlier.

In terms of function points per man-month, the profile is similar,
but projects using fourth-generation languages show a smaller
range of delivery rate beyond the fan-out point. For development
and maintenance projects in third-generation languages, the fan-
out point appears to be about 100 function points, and for projects
using fourth-generation languages, it appears to be between
500 and 800 function points.

Figure 1.4 also shows profiles published by Rubin Systems Inc (the
‘hockey-stick’ profile) and by Capers Jones of Software
Productivity Research Inc (SPRI), for both new developments and
maintenance. The SPRI profile for maintenance follows quite
closely the lower edges of the PEP profile for traditional languages,
while the profile for new developments conflicts with the PEP data
for small projects (10 to 20 function points). The Rubin ‘hockey-
stick’ profile suggests falling performance up to 1,000 function
points in size and rising performance thereafter. If the Rubin and
SPRI profiles are accurate reflections of performance for small

There is evidence that US per-
formance on small develop-
ments is better than PEP

members’

BUTLER COX

@ Butler Cox ple 1991



Chapter 1 Small projects are reducing the overall level of performance

Figure 1.4 The range of delivery rate for function points increases as
project size increases

The diagram shows the minimum and maximum delivery rates for projects
recorded in the PEP database. Performance profiles identified by other
researchers are shown for comparative purposes.
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new developments, some organisations in the United States are
achieving higher levels of performance than PEP members.

Few systems managers understand
the unique requirements of
small projects

The problems associated with the day-to-day management of small
projects are often very different in emphasis from those associated
with larger projects. For example:

— Dependence on other projects is often greater and can therefore
have a greater influence on the progress and performance of
small projects.

— Deadlines may often be tighter. Small projects may bring
relatively large and visible benefits, and pressure can be high
to implement them quickly.

— Project-management overheads can be quite significant for
small projects. Unnecessary levels of bureaucracy and for-
mality can constrain performance.

__ Formal meetings may not be necessary on two- or three-person
teams, where members are constantly ‘rubbing shoulders’ with
each other.

@ Butler Cox plc 1991 5]



Chapter 1 Small projects are reducing the overall level of performance

— Scheduling plays a more prominent role, especially with small
maintenance projects, and flexibility in scheduling is often
critical to the effective use of staff. Slippage is often more
prevalent.

— Small projects are usually less resilient to unexpected
problems. Users may not appreciate how the condition of the
existing system and its documentation can inhibit per-
formance.

— Boundaries between stages may be blurred, and if staff are not
disciplined, they may rush into coding, and systems testing and
operation, especially in maintenance projects.

One of the main challenges in managing small projects is striking
the right balance between over-burdensome bureaucracy and risky
laissez-faire. In this report, we provide guidance for PEP members
on managing and organising small projects so that they do not
adversely affect the overall performance of the systems develop-
ment department.

In Chapter 2, we make the case for measurement of small projects.
Without measurement, even at its simplest level, actions taken by
systems development managers to improve the performance of
small projects could be seriously misdirected.

The development methods used for small projects are often
adopted by default. We believe that more care needs to be taken
in striking a balance between formality and unnecessary risk. We
make recommendations in Chapter 3 on how to achieve this.

In Chapter 4, we deal with the organisational and human aspects
of managing small projects. Good performance is likely to be
achieved only when small projects are dealt with by specialist units
and by managers who understand and manage the unique charac-
teristics of small projects.

Research sources

The prime source of the information on which this paper is based
is the data provided by PEP members. We circulated a
questionnaire to all PEP members, and received 60 completed
questionnaires from 50 organisations. We subsequently met
representatives of 15 members and telephoned another 10, to
discuss particular issues in more detail.

At the time of writing, the PEP database has data on about
900 projects, of which about 40 per cent are small, by our defi-
nition. We analysed this data to identify profiles of performance.
We also obtained a sample of data for about another 100 small
projects from eight PEP members. (These projects would not
usually be included in the PEP database because of the criteria
used to select projects for PEP assessment.) This data confirmed
the pattern of performance shown by the small projects already
held in the PEP database.

We also met three of the principal suppliers of development
methods to discuss the particular problems that arise with small
projects, and their existing and planned products. We talked to

BUTLER COX
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Chapter 1 Small projects are reducing the overall level of performance

other organisations that have collected project data in order to
ascertain whether their data on the performance of small projects
confirmed our analysis of small PEP projects.

© Butler Cox plc 1991



Chapter 2

Measure the performance of small projects

The lack of formality in undertaking small projects often hinders
the ability of systems development managers to gather useful data.
The problem is further complicated by the fact that performance
can vary widely depending on the individual members of staff
involved, and in the case of maintenance projects, on the particular
program being altered.

PEP members need to establish and apply clear standards for
measuring small projects, and to analyse the measures according
to the individuals involved and/or the program being maintained.
Regular analysis of the measurement data should help managers
to make sound decisions about how to improve the performance of
small projects. It will also help to identify the size of project at
which peak performance is obtained.

Establish and apply clear standards
for measuring small projects

Standards are needed pertaining to what is measured, when it is
measured, and how it is measured. The basic measurement
programme should collect aggregate data about effort (in man-
days) and time (in weeks), split by the main development stages
for new developments. As a minimum, these should be the three
PEP stages of feasibility study, functional design and main build.
For maintenance projects, the split should be, as a minimum,
between analysis (sometimes referred to as problem analysis) and
development. A measure of size should also be collected — either
function points or lines of code, or both. The measurement
programme should be comprehensive, which means collecting data
for all projects; otherwise, development managers will not have a
complete picture of how development resources are being used.

The measures and their purpose need to be explained to staff,
emphasising the importance of objectivity and accuracy. Staff
must understand that the aim of measurement is to acquire a basis
on which to improve performance, not to berate individuals. The
manager who misuses information in this way will destroy the
trust that is so necessary for effective and accurate measurement.

The effort required to collect the basic effort and time measures
for a small project is likely to range from less than an hour to half
a man-day. Effort will also be required for counting function points.
A counting rate of 1,000 function points per man-day is typical,
although the quality of the documentation and the availability of
people with knowledge of the system can cause considerable
variations. Small projects could range from 10 to about 500 function

Data should be collected for the
feasibility, functional-design
and main-build stages,

at least

Measurement data should not be

used to berate staff
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Information about key project
characteristics should also
be collected

The distribution of effort between
different types of activity
should be measured

Individual performance varies
more widely on small projects
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@© Butler Cox plc 1991

Chapter 2 Measure the performance of small projects

points in size, so the effort required to count function points will
range from less than an hour to three or four hours.

The basic numeric data about the effort, duration and size should
be supplemented by statements of key project characteristics (such
as the classification of the type of project, the main technologies
and methods used, the levels of experience of staff, and other easy-
to-obtain factors, such as those used in PEP assessments).
Measurement of small maintenance projects could also be
supplemented by a measure of the size of the applications portfolio
being maintained — preferably expressed in function points rather
than in lines of code. The level of effort used to maintain
applications can then be related not only to the number of function
points changed or added, but also to the total portfolio, and thus
help in setting staffing levels.

To manage the development processes for small projects more
effectively, managers will also need to understand where effort is
being used — that is, on what types of activity. This requires
splitting the effort into categories such as management, quality
assurance and testing. We believe that most PEP members are in
a position to collect such data with only marginal extra effort; the
main difficulty is a lack of discipline by staff in recording their time
appropriately for small projects. Managers should encourage them
to record their time accurately by scrutinising the data that is
collected.

The process of collecting the measurement data for small projects
should be part of the management-control mechanisms such as
those to do with planning and progressing, change control,
configuration control and so on. Introducing other mechanisms in
addition to the control mechanisms would be burdensome and
would probably be resented by systems staff.

Record and analyse information
pertaining to individual staff
and programs

The value of measurement data depends to a large extent on its
immediate analysis by responsible managers. Any anomalies
should be dealt with as quickly as possible. If staff see that the
information is recorded and forgotten, they are not likely to be
rigorous about the way they collect it. When measuring small
projects, managers need to pay particular attention to the
contributions of individual members of staff, and in the case of
maintenance projects, to the effort used to maintain individual
modules or programs.

Record the contributions of individuals to help
with estimating and planning small projects

The performance of individuals is more varied on small projects
than on large projects. This is demonstrated quite clearly by
information published by NASA (see Figure 2.1, overleaf), which
shows that the lines of code produced per hour can vary from
0.5 to 11 for small projects, compared with 1 to 8.75 for large
projects. If measurements are to be used to support estimating for



Chapter 2 Measure the performance of small projects

Figure 2.1 The performance of individuals varies more widely on small
projects than on large ones

Lines of code per hour

2 4 6 8 10 12
Individual on small
projects A
Individual on large
projects A
A Average

(Source: NASA)

future small projects, managers need to keep track of the
variability caused by individuals.

Many managers may consider that it is easier to estimate for small
projects, as there are usually fewer unknowns, fewer changes in
direction, and tighter definitions. However, unless a manager has
measurements about small projects that include details of the
variations attributable to individuals, he will not be in a position
to estimate accurately for the future.

We recommend that individual contributions be recorded, in terms
of effort by individual. Associations between individual contri-
butions and project performance can then be maintained, analysed
statistically and used to support estimating. The information
obtained in the process should, of course, be treated confidentially,
and not misused. The only purpose in passing it on to an individual
is to help him to improve his own performance (or to make it more
consistent), not to compare his performance with that of others.

Analyse maintenance effort by program

Maintenance activity is typically distributed unevenly over the
programs within a system. Figure 2.2 shows maintenance data for
a manufacturing system of nearly 350 programs. The programs
varied in size from about 50 to 6,500 lines of code, with an average
of about 1,200. Much of the variation in maintenance requests
indicated in the figure could be explained by variations in program
size, but a significant amount of the variation could not be
explained in this way. It is likely that the maintainability of
individual programs also varied.

Knowing where maintenance activity is focused and the
maintainability of individual programs, particularly those that are
affected most often by changes, is crucial to the productivity of
small maintenance projects. Improving productivity in the long
term may necessitate rewriting programs that are maintained
frequently and that are relatively difficult to maintain. Effective
decision-making of this kind requires information to be recorded
on the maintenance effort for program specification, coding and
unit testing that is associated with each program being main-
tained, and on the size of the changes being made. About
40 per cent of PEP members we surveyed have time-recording
systems that can identify the program or module being worked on.
These organisations may be able to use this data for recording, and

10

To improve long-term productivity,
it may be necessary to rewrite
some existing programs
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Most PEP members analyse data
from time-recording systems
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only at the aggregate
project level

Chapter 2 Measure the performance of small projects

Figure 2.2 Maintenance activity is typically distributed unevenly over the
programs within a system
The diagram shows maintenance data for a manufacturing system of
346 programs.
W Number of programs affected
160
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Number of maintenance requests
(Source: Gremillion, L L. Determinants of program repair maintenance
requirements. Communications of the ACM, vol. 27, no. 8,
August 1984, p.826-832.)

subsequently analysing, the programs and effort that are
associated with changes. Others will need to upgrade their time-
recording systems.

Analyse how effort is being used

The level of detail of project information that PEP members collect
in their time-recording systems is shown overleaf in Figure 2.3.
Larger organisations tend to collect less detailed data, omitting
information about task types (that is, activities such as entity
modelling, data-flow diagramming, coding and unit testing) and
items (that is, specific named deliverables of the work, such as the
name of a module). Most PEP members appear to analyse this data
only at the aggregated project level, however. This may be a
reflection of the limited confidence that they have in their more
detailed data. However, analysing the more detailed data could
provide useful insights into where effort should be expended. For
example, analysis of the relative effort used in systems testing and
quality assurance may support the case for shifting more effort

gl



Chapter 2 Measure the performance of small projects

Figure 2.3 Most PEP members collect aggregate project data but fewer
than half collect detailed data about work items

Forty-one per cent of organisations collect data at all levels, although at the item
level, it may be collected selectively. Three members collect data on man-months
of effort only for those projects submitted to PEP for assessment.

Percentage of PEP members
10 20 30 40 50 60 70 80 90 100

Level of detail

Project aggregate

Project stage

Category*

Task type”

Item™

A ‘category’ is a broad type of activity such as project management, quality
assurance or documentation.
A ‘task type’ is an activity such as entity modelling, data-flow diagramming,
coding or unit testing.
An ‘item’ is a particular named deliverable of the work, such as the name of a
module.

(Source: Survey of PEP members)

into quality assurance, resulting in a reduction in total effort for
these two activities and for projects as a whole.

We believe that it is important for PEP members to exploit the
information potential of their time-recording systems. To achieve
this, 40 per cent of PEP members will need to enhance the
capability of their systems to include, at least, category of work —
that is, project management, quality assurance, documentation
and so on. In particular, all PEP members should work to improve
the accuracy of the data that they collect for small projects. They
should periodically analyse the effort being used by small projects,
particularly by category of work and by stage, as a basis for
understanding how effort is currently spent and for effective
decision-making about changing the way in which small projects
are managed.

Analyse projects by language and machine

In analysing data on small projects, systems managers need to
take account of the variations that arise in projects developed in
different hardware and software environments. In PEP Paper 16,
Project Estimating, we reproduced the analysis prepared by one
member (Lloyd’s of London, which provides services to members
of the Lloyd’s insurance market in London) that showed how the
proportions of effort required at each development stage vary
according to the programming language used. A similar analysis,
produced by BOC (an industrial gases and health-care products
and services group), is shown in Figure 2.4. Besides revealing
details about the relationships between languages, machines and
performance, such analyses are useful for supporting estimating.
Individual projects that have widely different effort distributions

12

The accuracy of data collected

for small projects should be

improved
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small maintenance
projects

Chapter 2 Measure the performance of small projects

Figure 2.4 Analysis of how effort is distributed by stage of work will reveal
relationships between performance and programming
languages/machine size

Distribution of effort, by stage (%)
10 20 30 40 50 60 70 80 90 100

T

Development
environment
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Mid-range

Pagefit (PC)

. Feasibility study l____l Code
D Analysis Testing
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(Source: BOC)

from the average pattern are the ones that might profitably be
studied to learn from for the future.

Use statistical analysis to estimate problem-analysis
effort in maintenance projects

The proportion of effort required at the problem-analysis stage of
small projects varies widely, but can be as high as 80 per cent. The
effort required to implement the changes is, however, more
predictable. The difficulty in estimating the problem-analysis
offort arises from the fact that it is often not possible to formalise
and partition maintenance work in the same way as new systems
development work, which can be structured and broken down into
sub-tasks.

The best way of estimating problem-analysis effort for main-
tenance projects is to carry out a statistical analysis on past project
data, to identify the relationships between problem- analysis effort,
size of change and development effort. The results of such an
analysis can be used to predict the range of effort likely to be
needed in both the analysis stage and the implementation stage.

Seek to identify the size of projects that maximise
productivity

Although our interest in this paper is focused on small projects, it
is also important that PEP members identify the relationship
between project size and productivity in their particular environ-
ment. This can be achieved by collecting just the basic measures
of effort, time and size for projects. In Figure 1.3 and Figure 1.4,
we identified the general performance profiles for all PEP pro-
jects. PEP members need to identify and monitor the particular

13



Chapter 2 Measure the performance of small projects

performance profiles of their own development environments. For
example, PL/1 projects at Lloyd’s of London usually range in size
from 50 to about 1,000 function points. It has found that maximum
productivity is obtained at about 500 function points. The insights
that can be gained from examining these profiles will help systems
development managers to decide how small projects should be
undertaken, to identify areas in which performance might be
improved, and to influence decisions about the size of projects
being undertaken.

In this chapter, we have identified the need to implement some
measures as a basis for effective decision-making about the
management of small projects. In the next two chapters, we
address the two main areas of opportunity for improving the
performance of small projects — methods and organisation.

14

One organisation has found that
maximum productivity is
obtained on projects of

about 500 function
points

DITTT D OV
BULTLER CUX

@ Butler Cax pic 1991



Chapter 3

Formalise methods for small projects

Informal methods account for some
of the poorer performance of small
projects

Most methods have been designed
for use on large projects

@ Butler Cox plc 1991

In most development departments, adopting and refining methods
and tools to support large new systems developments attracts a
great deal of management attention. In PEP Paper 8, we reported
the results of a Butler Cox survey of PEP members, in which
70 per cent of managers rated new systems development as being
more demanding of their time than maintenance. This is not
surprising as such projects are often large and difficult to manage,
involve greater risks and are more strategic in nature. Never-
theless, a greater proportion of development effort is often used on
small maintenance projects.

The approaches and methods used for smaller projects are often
less formal and structured than those used for large projects, and
tend to be variable. In part, this may be attributed to an implicit
understanding that too much formality will overburden small
projects. We believe, however, that informal approaches account,
to some extent, for the poorer performance of small projects.

To achieve a sensible balance between overburdensome formality
and unstructured informality, PEP members need to provide
formal but flexible approaches and methods for small projects.
Small maintenance projects, which have particular performance-
inhibiting characteristics, need special attention, and small new
development projects could often benefit from the use of modern
methods and tools. Regardless of the approaches, methods or tools
used, all small projects should be subjected to rigorous quality-
assurance and risk-assessment procedures.

Provide formal but flexible approaches
and methods

Suppliers of methods have, by and large, designed their products
and services for use on new (and by implication, large) develop-
ment projects. User organisations have considered the available
methods to be inappropriate, or even unnecessary, for main-
tenance and small projects. No supplier we met had any methods
designed specifically for small projects, although some of them
provide training in a ‘rapid’ version of their method, which may be
relevant to small new development projects. However, one of the
leading suppliers of methods in the United Kingdom, LBMS (the
originators of SSADM, which has been adopted as a standard by
government computing installations), expects to launch an update
to its commercial version (now called System Engineer) in 1991.
This new version will accommodate different types of projects,
such as prototyping projects, new developments and re-engineer-
ing projects, as well as enhancement projects.

15



Chapter 3 Formalise methods for small projects

At present, however, the formal methods used by PEP members
are usually most applicable to new, large developments; only a
minority of members use formally defined methods for small
projects. While 40 per cent of those we surveyed claim that they
have different methods for small projects, or are in the process of
preparing them, and 35 per cent claim that they differentiate
between small new and small enhancement projects, the methods
used for small projects are usually those that are also used for large
projects. When such methods are used on small projects, some of
the tasks will inevitably be carried out with less rigour. In most
cases, it is left to project managers to decide what approach and
method to use for a small project. While this has its merits,
essential tasks can and do get overlooked.

A few organisations have defined different approaches for different
types of project, but these are often driven by technical factors
(programming languages, for example) rather than by con-
siderations of project size. In other cases, small projects have been
deliberately overburdened by setting low size limits for the use of
general approaches and methods, in order to make the develop-
ment process more formal.

A minority of PEP members have recognised that a different
approach is needed for small projects. Often, the emphasis is
on reducing the number of major milestones. For example, The
Co-operative Wholesale Society (a UK retail group) categorises
projects according to their cost — those up to £5,000 have two
checkpoints, those up to £50,000 have five checkpoints and those
above £50,000 have eight checkpoints. Sun Alliance (a large
insurance company) has three levels, with two, three or four main
milestones and associated sign-offs, depending on the man-months
of effort — the boundaries are at six man-months and 24 man-
months.

We believe that approaches and formal methods should be
prescribed for all projects, including small projects. PEP members
with at least 20 per cent of their endeavour in small projects,
involving at least 20 staff, should define separate approaches
depending on size and type, as well as on technical factors. This
will narrow the range of options that may be considered at the
outset of a project and should ensure that no essential tasks are
overlooked. In defining the approaches, care should be taken to
keep an appropriate balance between control, risk and per-
formance. '

PEP members considering acquiring a proprietary method should
assess its suitability for different types of project. If alternative
routes through the method are not predefined, the opportunities
for tailoring it to suit different types of projects should be
evaluated. Any proprietary method acquired should be able to
support at least all the main types of projects undertaken,
mncluding small projects.

When deciding which approach and method to use for a particular
project, consideration should also be given to any particular project
characteristics that may warrant modifying the approach or
method. This applies equally to small projects and to large ones.
Any variations should be agreed at the outset of the project and
recorded in the project plan.
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Give small maintenance projects
special attention

Many small projects are maintenance projects. The methods used
for such projects usually follow the traditional informal approach
to systems development, even when structured methods have been
used to develop the original system. This is because of the tendency
to maintain the lowest-level documentation — that is, the source
programs themselves. We believe, however, that a predefined
formal approach should be adopted for small maintenance projects,
and that the methods selected for use by the department should
be capable of being tailored for use on such projects. In particular,
there should be a clear checkpoint between the problem-analysis
and implementation stages.

PEP members should also seek to exploit tools that support the
maintenance of existing projects, particularly those that help in
batching amendments to regularly maintained applications and in
controlling the release of new versions. They should also be aware
of the implications for future small maintenance projects when
selecting methods for new systems development.

Create a checkpoint between problem analysis
and implementation

There is a tendency with small maintenance projects to treat the
analysis stage (often referred to as problem analysis) and the
implementation stage as a continuous endeavour. This often
results in poor technical quality and low productivity, because
problems that should have been identified at the analysis stage do
not show up until the implementation stage.

We believe that it is important to have a checkpoint at the end of
the analysis stage of small maintenance projects. The purpose is
to assess the quality of the analysis work and to identify and agree
on the systems-testing requirements. At this checkpoint, it is also
important to consider whether the maintenance project should
proceed, or perhaps be combined with other projects for the sake
of efficiency. In some cases, the checkpoint review might identify
that a different approach would be appropriate, in the light of new
perceptions of the size of the project or of the risk involved.

Batch amendments for regularly maintained
applications

The team or individuals working on some small maintenance
projects may apparently be very productive, but their high
productivity is often offset by poor technical guality. Testing can
account for a large proportion of the effort used on small
maintenance projects, and shortcuts are often taken to maintain
the level of productivity.

One way of reducing the testing load on small maintenance
projects is to batch changes so that the testing effort can be spread
more economically. This is sensible provided that a change is not
time-critical. If it is, the user should be expected to carry the extra
cost of properly testing a small maintenance project. A further
refinement is to batch changes so that new releases of an appli-
cation can be released at fairly frequent intervals. For example,
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the application might be updated every six months with an agreed
schedule of changes. Batching changes in this way is especiallly
appropriate when several changes affect the same programs. ’_I‘hls
approach may also result in a more economic size of project,
because several small projects can be combined in a single larger
project.

Regardless of the approach adopted for testing small maintenance
projects, performance may be improved by creating and main-
taining a standard set of tests that the application must be able to
process without error. Standard tests are particularly appropriate
for frequently maintained applications.

Seek to exploit tools to support the maintenance
of existing systems

Fewer than 30 per cent of the PEP members we surveyed in the
research for this paper used special tools for supporting small
projects. In most cases, a new tool is purchased because of its
ability to support new developments. As a consequence, we believe
that PEP members may not be taking advantage of the oppor-
tunities for supporting maintenance projects better, with tools
such as:

— Automated programming-support environments (Maestro, for
example).

— System-testing tools (see PEP Paper 13, Software Testing).

— Data dictionaries, for tracking systems data and supporting
‘impact’ analyses.

— Maintenance-support tools, such as code analysers, change-

control tools and restructuring and re-engineering tools (see
PEP Paper 8). :

Consider the maintenance implications of selecting
particular methods for new developments

New systems development methods should be chosen with a view
to making subsequent maintenance as effective as possible. Many
believe that structured methods have a role to play in this respect,
although, in practice, this seldom happens.

The natural tendency for those engaged in maintenance work is to
update only the lowest level of systems documentation, which is
often the code itself. Higher levels of documentation are often
neglected. Until CASE technology reaches the stage where it
removes the need to maintain programs, the code itself will remain
the only reliable form of documentation. For this reason, stringent
documentation standards should be applied at the coding level.
Even basic documentation standards, such as those for naming
labels, can be absolutely critical to maintainability. As Figure 3.1
indicates, some of the world’s best-known programming experts
seem to favour documenting small units of code, limiting
comments to explanations of special features and interfaces. Apart
from this, they believe that an ‘elegantly’ structured and coded
program requires no further documentation.
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Figure 3.1 Views on documentation of some well known programming
experts

Gary Kildall, founder and chairman of Digital Research: ‘Properly written code is
very much self-documented’.

C Wayne Ratcliff, originator of dBase: ‘The more comments you need, the worse
your program is'. He also tries to ensure that a program specification is not more
than one page long.

Bob Frankston, originator of VisiCalc: ‘The comments are there mainly to warn
about surprises’.

Jonathan Sachs, writer of Lotus 1-2-3; ‘| comment heavily on the description of
the module and its inputs and outputs. There's no point in trying to document all
the internal workings of each module.’

Application documentation should also include good high-level
overviews and clear illustrations of the structure of the appli-
cation, its programs and data, so that the units that need to be
maintained can be identified easily. Modern techniques and
methods do not automatically provide such high-level overviews.
The design documentation produced by such methods may be too
detailed and bulky, and staff may doubt its accuracy. High-level
documentation is likely to change less often than low-level
documentation, but it must be updated when changes affect it.

Adhering to documentation standards for systems design, for
program design and for the programs themselves is critical for
subsequent maintenance efficiency. Updating the documentation
should be mandatory for all maintenance projects; small main-
tenance projects are no exception. Staff therefore need to be
properly trained to understand and apply the standards. They may
learn the broad principles on external courses but will have to
learn how to apply them in the development department itself.
Training and support is essential at both levels.

Use modern methods and tools where
appropriate on small new developments

A large proportion of the projects submitted to PEP still use third-
generation languages and traditional or formally structured
methods. We believe that, for small new developments, PEP
merabers could make greater use of modern methods and tools. At
present, the use of these may be constrained because they are not
part of the systems department’s strategic toolkit. In this situation,
their use should be seriously considered when such strategies are
under review.

Use modern languages and CASE for small
new developments

From our analyses of the projects submitted to PEP for assess-
ment, it is clear that substantially higher levels of performance,
expressed as function points per man-month, can be achieved by
using modern languages. In practice, PEP members have found
that some of these languages are suitable only for small new
developments. One PEP member found this to be the case with
Focus, another with CSP, and another with Ideal. PC develop-
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ments, although not always small, can use a wide range of highly
geared modern languages, such as dBase and DataEase. (High
gearing means that fewer source statements are needed for each
function point.) The delivery rates with these languages can be as
high as 50 function points per man-month, corapared with a typical
rate of delivery of 10 function points per man-month for projects
using third-generation languages.

Code-generation tools are becoming more popular, although again,

their use is not limited to small projects. Nevertheless, the use of Code-generation tools are causing
such tools is resulting in smaller projects in terms of manning, and  projects to become smaller

the levels of productivity being achieved are frequently well above

those achieved by projects using older languages.

Some claim that the use of integrated CASE tools results in high
function-delivery rates. James Martin Associates (JMA), for
example, claims that, with its CASE tool (IEF), it is possible to
deliver between 30 and 50 function points per man-month (about
two to three times the average for PEP projects). The use of
integrated CASE not only has a direct impact on the productivity
of code generation, but may lead to significant reductions of effort
in other areas, too. JMA claims that systems-testing effort and
errors are reduced because IEF automates the integration of
system components. Such tools are also suitable for prototyping
and iterative development approaches, which can also reduce
development effort significantly. In PEP Paper 20, to be published
at the end of 1991, we shall assess the impact that CASE is having
on improving productivity.

Use rapid development approaches, especially
where modern tools are available

Systems development experts increasingly advocate the use of

‘rapid’ and joint’ application development approaches. These

approaches are generally based on the reductions in time and effort

that can be achieved by using CASE technology and fourth-

generation languages. They often use a prototyping approach to  Smaller projects are often based on
identify and/or confirm the system requirements, and they are  rapid development or prototyping
usually based on short, fixed time periods (often called ‘time boxes’)

within which project objectives are to be accomplished. Keeping

the size of projects down in this way will, in theory, avoid

unnecessarily high rates of manpower buildup (and thus improve

productivity), but this may not always be achieved. Although rapid

development approaches can be used for a wide range of projects,

we believe that their use is likely to be particularly suited to small

projects, especially if the ‘time boxing’ concept is used.

Iterative development approaches are also more likely to be
appropriate for small new developments. The availability of
fourth-generation languages and CASE tools facilitates the use of
these approaches. PEP members, however, seem to be making
little use of iterative development.

Apply rigorous quality-assurance
and risk-assessment techniques

Forty per cent of the PEP members we surveyed claim to have
different quality-assurance practices for small and large projects,

BUTLER
DU L ik

20




Any deviations from quality-
assurance standards should
be agreed before a small

project begins

Peer-group review of planned
changes to an existing system

i

@ Butler Cox plc 1991

encourages more care

Chapter 3 Formalise methods for small projects

and 30 per cent claim to have different practices for enhancement
and new projects. Often, though, the quality-assurance activities
for small projects are a limited subset of the activities applied to
larger projects. More often than not, it is left to the project manager
to decide which quality-assurance activities to carry out for small
projects. Moreover, if a quality-assurance group exists, it may not
have the opportunity to challenge the project manager’s decisions
until after the event.

A few PEP members, however, follow the same quality-assurance
procedures for small projects as they do for large ones, recognising
that small projects may be relatively high-risk. We believe that all
small projects should be subject to quality-assurance peer-group
reviews, and to some measure of risk assessment.

Apply quality-assurance reviews to small projects

The project plan for a small project should identify any planned
deviations from the usual quality-assurance standards, and these
should be agreed before the project starts. Full-scale ‘quality plans’
are rarely applied to small projects, yet the lack of a quality plan
can have as significant an impact on productivity and quality as
it does for larger projects.

Peer-group reviews should also be applied as rigorously to small
projects as to larger ones. Some PEP members feel that peer-group
reviews are not appropriate for maintenance projects, because
often only one person has an intimate understanding of the system.
In our view, the need for peer-group reviews is probably more
critical for maintenance projects. Maintaining applications
software must not be an individual endeavour. Requiring the
person who understands the system to explain how the change is
intended to be implemented will encourage more care and will
spread knowledge about the system. In a similar vein, one PEP
member uses peer-group reviews at this crucial stage of a small
maintenance project so that experienced people, who have moved
into other areas of work, can scrutinise changes that have been
defined by less experienced staff.

Changes to systems that were developed by others are often dealt
with as ‘enhancements’ rather than as pure ‘maintenance’. This
often results in the changes being implemented as add-ons or
‘fringe code’, instead of being incorporated where they most
logically fit in the structure, and thereby preserving the integrity
of the original design. Each change therefore makes any future
changes increasingly difficult and risky. Careful peer-group review
of planned changes may avoid some of these problems.

Develop risk-assessment procedures for all projects

A small minority of PEP members state that the level of risk
involved influences their decisions about the approach and
methods that they will use for small projects. The development
standards and guidelines of some members specify the ‘risk’ factors
that should be considered in deciding on the approach and methods
that will be used. Abbey Life (a major insurance company), for
instance, takes account of the availability of the required skills,
the state of the existing documentation, the testing requirements,
the need for measurement, dependencies on other systems, and
other influences. Typically, however, the degree of risk tends to be
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considered in terms of technical factors and factors internal to the
systems development function, rather than in business terms.

For each development approach used, PEP members should
provide a clear statement of the types of risk and uncertainty for
which that approach is appropriate and not appropriate. We also
recommend the use of a simple rating mechanism (such as the
one available with Hoskyns’s Project BRIDGE and shown in
Figure 3.2) for assessing risk and helping management to make
quick and effective decisions about the approach and method that
should be used for a particular project.

Figure 3.2 A simple rating mechanism will help managers to assess the level of risk involved in a project

With the risk-analysis function of Hoskyns's Project BRIDGE, risk is measured using such factors as cost of project, development
time, system life and impact on user. The options selected are highlighted on the sample display shown below. The normalised
risk score is then calculated on the basis of the selected options.

-

24-09-91 Risk Assessment Worksheet

Project : TEST

Type: (a) Maintenance (b) Enhancement (c) New Business System

Impact on Management Decisions: (a) Low (b) Medium (c) High
Fleribility Required: (a) Low (b) Medium (c) High
Business Environment: (a) Static (b) Medium Change (c) Rapid Change

Impact on User: More than one department (y/n) ﬂ Reorganization: (y/n)

B S N A j

System Life  (a) One time only (b) 0-3 years (c)> 3 years

Annual [J Monthiy ] weekiy [ paity B immediate u}
Batch H On-Line g Data Base g
Personnel u Hardware H Software u

Cycle(s) (y/n):
Computer System(s) (y/n):

New Resources Required (y/n):

Development Time: (Staff Months) (a) <3 (b) 3-12 (c) 12-14 (d) >24
Development Cost: (a) <$10K (b) $10-100K (c) $100-1000K (d) > $1000K

Normalized Risk Score: 69 Risk Range: O:Lowest 100:Highest
Fi:Help F2:Keys F3:Fields Off F9:Print Fl10:Main Esc:Return

(Source: Hoskyns Group plc)

It is important, however, not to overburden small projects, and to
match the rigour with which risk is assessed with the type of

undertaking. A two-stage approach is likely to be appropriate for
small projects: a simple, initial assessment to estimate the level of
risk and select the approach, followed by a more elaborate
assessment, using more formal approaches, for projects that have
been identified as potentially high-risk. When the project has been
completed, the risk rating should be re-examined to assess
whether the most appropriate approach was taken and to learn
from the outcome.

In this chapter, we have considered how PEP members might
improve the performance of small projects by paying more
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attention to the methods that they use. In the next chapter, we
consider ways in which the performance of small projects might be
further improved if appropriate organisational arrangements are
made for managing them.
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Organise and manage small projects separately

PEP members are organised to undertake small projects in a
variety of ways. Many carry out small project work alongside other
projects. A few, however, have a separate unit dedicated to small
project work. These two basic options may be complicated by the
organisational structures in place for large projects, such as
splitting the development department by development stage, or
using matrix management of a pool of development resources, or
some combination of these. These various organisational struc-
tures were discussed in detail in PEP Paper 11, Organising the
Systems Development Department.

In our view, the performance of staff working on small projects is
maximised by creating a separate unit dedicated to small projects.
However, special controls are needed to manage small projects
properly, and special consideration needs to be given to the unique
human factors involved, such as the increased sensitivity to
individual performance.

Establish separate units for small projects

We recommend that PEP members set up separate organisational
units to undertake maintenance projects, and where possible, also
create a special unit to handle ‘rapid’ new systems developments.
Organisational arrangements should not, however, remain static.
As experience is gained, boundaries between organisational units
may need to be adjusted, and organisational units may need to be
formed or dissolved as the mix of work changes. Itis also important
to ensure that the number of projects being undertaken by any one
individual should be kept to no more than three.

Set up a separate organisational unit
for maintenance projects

Small projects are often maintenance projects for existing appli-
cations. The case for separating maintenance work from other
development work has been discussed previously in PEP Papers 8
and 11, although only a minority of PEP members have adopted
this approach. Among the benefits cited by those who have adopted
the approach are:

— It raises the profile of small projects and ensures that more
management attention is given to them.

— It provides users with a more responsive service.

— It enables teams working on new developments to work
without distraction.
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The major problem cited by those who have not adopted the
approach is the handover of applications from the teams that
originally developed them to maintenance staff. This problem
is particularly acute when the original developers do not
take account of the long-term implications of their design
Incomplete documentation hinders ~ and documentation decisions. The subsequent maintenance

effective organisation for  difficulties mean that more effective organisational options for
maintenance maintenance cannot be considered. However, if design and
documentation standards are set and enforced, and if quality-

assurance procedures are consistently practised, there should be

no problem in handing over applications to a dedicated main-
tenance unit.

In 1989, Abbey Life changed its development organisation so that
small maintenance projects would receive much more

management attention. Its new structure and the benefits are
described in Figure 4.1.

Figure 41 Abbey Life has created a special organisational structure
for small projects

In the past, the systems department at Abbey Life consisted of teams that
carried out both new project and maintenance work. In the current structure,
which has been in place for about two years, small projects are dealt with
separately. One development group (financial systems) illustrates the approach.
The group, managed by an account manager, is split into three units:

— The projects unit, consisting of about nine staff, undertakes all projects of
12 or more man-months, or smaller ones if they are judged to be critical.

— The systems-support unit, consisting of about eight staff, deals with all
development-activity requests (DARs) that lead to projects of less than
12 man-months. A user-led priorities group, composed of representatives of
middle and junior management, meets monthly to agree on the priorities for
and the scheduling of the requests. If a DAR expands to become a project
of 12 or more man-months, it is passed on to the projects unit.

—_ The essential-support unit, consisting of three staff, deals with problems in
operational systems. Much of its work is concerned with fixing problems or
omissions caused by recent changes. This unit deals with all fix-or-fail and
top-priority DARs, which normally originate from the user and operations
areas. Staff assigned to the essential-support unit work in the systems-
support unit if they have no high-priority DARs in hand. The head of this unit
decides on the sequence in which the DARs are acted upon.

Staff are continually rotated through the two suppaort units and are also allocated
to projects. A planning group of business directors decides on the overall
distribution of resources to the organisational units, and on the projects that are
io be undertaken. Staff can be assigned to work on several small projects at any
one time.

The new structure has improved the management of small projects, although
there are still some problems to resolve:

__ The detailed understanding of applications by staff previously involved in-
supporting them has been diluted, because many of the so-called ‘gurus’ of
existing systems have been located in other development units.

__ The deficiencies in existing systems documentation and testing facilities
have been exposed.

— A program may be the subject of several maintenance projects, which can
lead to difficulties with parallel development. Abbey Life tries to minimise the
occasions on which this can occur, and will reschedule non-essential tasks
to prevent it from happening.

__ |t is easier to overlook some essential activities on small projects as a result
of trying to be less formal.

Abbey Life believes that its small projects perform better than they would have
done with the previous structure. The structure is, however, currently being
reviewed to ensure maximum efficiency. in the light of the experience gained
during the last two years.
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Create a special unit to handle ‘rapid’
new developments

Although the focus of small projects is often on maintenance, small
new developments must not be ignored. If such projects are likely
to require a significant number of development staff — say, at least
10 people — consideration should be given to creating a separate
group to be responsible for them, too.

‘Rapid’ approaches to systems development require some special
skills, such as those needed to run workshops and similar working
groups. We believe that these skills are best concentrated in an
organisational unit separate from those responsible for other types
of development. In some organisations, information centres may
provide some small new development capability, although they
usually concentrate their efforts on providing technical advice (for
example, the use of PCs and the use of information-retrieval tools
on mainframes).

Minimise the number of projects being undertaken
by any one individual

The most usual case is that one member of staffis assigned to each
of the small projects being undertaken by PEP members and he
works only on that project. However, the actual manning ranges
from five or six staff dedicated to one small project to one member
of staff responsible for seven small projects (see Figure 4.2).

Figure 4.2 Manning levels on small projects vary markedly
Number of
Persons per project organisations
Five or six 5
Three or four 5
One or two 18
Less than one (that is, more than one project per person) 14
(Source: Survey of 42 PEP members)

While, in theory, it would be ideal to assign only one project per
person at any one time, this would often result in inefficient use
of overall resources, and ‘over-manning’ of small projects. It is
difficult to work full-time on one small project — there will
inevitably be delays while waiting to meet a user, or waiting for
some related external piece of work. In reality, three small projects
per person is likely to be the most efficient allocation of resources.

Provide unique management controls

Few PEP members have formal project-management methods in
place for small projects. About one-third of the members we
surveyed said they used different methods for small projects; these
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excessive controls

tended to be the larger organisations. Another third claimed to use
different project-management methods for small new and small
enhancement projects; these tended to be the smaller organis-
ations. For most organisations, however, the project-management
methods used for small projects were a subset of those used for
larger projects. For example, control documents were simpler, and

formal reviews by management, if done at all, were done at a less
detailed level.

There are five features of the control of small projects that do need
special attention:

— Balancing the controls with the size of projects, and the risks
inherent in them, to avoid overburdening a small project.

— Establishing mechanisms for setting and reviewing priorities
for small projects to avoid arbitrary decision-making.

— Identifying the factors that could inhibit the progress of small
projects before they begin, to minimise the need for constant
rescheduling.

- — Setting budgets for levels of maintenance according to

user/business needs.

—_ Establishing clear acceptance criteria for handing over new
systems to maintenance teams.

Balance controls against project size and risk

While it is realistic for small-project controls to be generally less
stringent than those for larger projects, some small projects may
be both critical and risky, and they should therefore be subject to
additional controls. It is important, however, not to over-
exaggerate the risk of a small project, because this will result in
excessive controls being imposed, and in poorer performance.
There is also a danger that the project manager will have too much
discretion in deciding on which project controls to impose, and
this, too, can result in poor performance (and in high levels of
rework). A balance must therefore be struck between the level of
project control imposed on a small project and the risk of that
project’s failing.

It is sensible to keep management-control mechanisms and the
frequency and type of reporting as simple as possible. The
approaches and methods applicable to small projects should
include guidelines on the levels of control that are likely to be
appropriate. For example, neither a full steering committee nor a
single ‘steering’ sponsor may be appropriate for a small project. A
scaled-down steering committee may be the best alternative. When
each small project is initiated, these aspects should be reviewed,
and the arrangements agreed should be documented.

Establish mechanisms for setting and reviewing
small-project priorities

Various approaches are used by PEP members to assign priorities
to small projects. It may be the responsibility of individual users,
of development managers, or of a priority or steering committee,
usually depending on who is paying for the work. If a user
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department is paying and the development department has a fixed
level of resources available for that department’s projects, the user
should determine the priorities for small projects. When cor-
porately funded resources have to be divided among many users,
the mechanisms for deciding on priorities need to be clearly
defined.

One of the problems that particularly besets small projects is that
of changing priorities, especially where they are originally set
according to ‘who shouted the loudest’. Development managers
often consider that it is less disruptive to switch priorities on small
projects, but the impact on development staff can be quite
unsettling. Work may have to be abandoned and re-done at a later
date, thus wasting scarce resources. In the meantime, staff and
projects are re-assigned and schedules have to be reworked. PEP
members should seek to ensure that priorities for small projects
are set as objectively as possible and that changes to them are
minimised.

Identify the factors that could inhibit progress

Individual small projects are more sensitive to delays and de-
pendencies on other systems than larger projects, where a delay
in one area does not usually cause the whole project to come to a
standstill. On small projects, it is therefore wise to consider, at the
outset, and in detail, the dependencies and potential delays to
which they could be subjected, and to make allowance for these in
project planning. Continually stopping and starting a small project
can have an adverse effect on performance, so it may be sensible
to delay the start of a small project until the dependencies and
potential delays are removed, or minimised.

Set budgets for levels of maintenance

PEP members who have separate maintenance units often have
specific budgets for maintenance work, to ensure that such work
(particularly small maintenance projects) is not squeezed out by
demands for new developments. The budget level is usually set
annually, and thereafter, individual projects are identified and
priorities are set to use the available resources. This approach is
sensible, because it means that management does not need to
make a large number of decisions about a constant stream of small
maintenance projects. In organisations where the level of
maintenance is very variable, it may be more difficult to assign a
fixed level of resources to maintenance work. Doing so will,
however, give a clearer focus to small maintenance work and will
make it more effective.

Establish clear acceptance criteria for
handing over new systems

We have already noted that the performance of maintenance
projects is significantly affected by the type and condition of the
existing documentation. To ensure that a separate maintenance
unit is as effective as possible, PEP members should therefore
establish clear criteria for new applications being handed over to
support teams. These criteria should specify both the minimum
error level that applications should have reached (in terms of

28

Changing the priorities on small
projects can be disruptive for

development staff

Fixing the level of maintenance
resources will make small

maintenance projects
more effective



Chapter 4 Organise and manage small projects separately

Experienced project managers may
not be the best choice for small
projects

The shorter timescales can make it
attractive to work on a small
project

Perceiving small maintenance pro-
jects as a means of providing on-
the-job training may be
counter-productive
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frequency of error), and the levels and type of documentation
required. Failure to meet the criteria should mean that the original
teams carry the penalty of either rectifying any problems or,
perhaps, bearing the cost of rectifying them.

Manage the unique human aspects
of small projects

The performance of a small project can be significantly affected by
the behaviour and idiosyncrasies of individuals. It is therefore very
important that project managers adopt a management style that
is appropriate for small-scale endeavours, and that staff are not
assigned without considering both their suitability for such work
and their ability to work well as part of a small group.

Ensure that the style of the project manager is
appropriate for small projects

PEP members need to take special care in selecting project
managers for small projects. In many cases, experienced project
managers, accustomed to working on large projects where a
formal, directive management style is appropriate, will not be the
best choice. Less experienced managers, who can act as ‘leader’ and
influence team members by coaching and gaining their consent
while working alongside them, will often be more effective on
small-project work.

Ensure that staff are suited to small projects

Assigning staff to small projects and allocating the various aspects
of the work involved to particular people is not a simple task. Two
points of view have to be taken into account — that of the
individual, and that of the development manager.

From the individual’s point of view, a small project may be
attractive because the shorter timescales can provide the oppor-
tunity to work on a complete/development from beginning to end.
The benefits from a small project are available earlier to the users,
who may therefore be more supportive, and give the development
staff greater recognition. A particular individual’s attitude to
small-project work may, however, vary over time. The attitudes of
staff towards small projects need to be monitored, and where
possible, their changing needs should be accommodated.

From the development manager’s point of view, small, less risky
projects may provide opportunities for on-the-job training. Yet, for
maintenance work, it may be more important to assign pro-
grammers who are very knowledgeable about the existing code.
Systems development managers need to identify the factors that
are most critical in each circumstance, and select staff accordingly.
Such considerations should form an integral part of the formal risk
assessment associated with small projects.

Another important consideration in staffing small projects is the
fit between the individual and the work. Small projects are often
staffed by no more than one or two people, so tasks need to be
aligned more to an individual’s particular abilities. Furthermore,
the work itself is not as readily partitioned, particularly the
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problem-analysis stage in maintenance. Staff working on small
projects should be encouraged to think more about the deliverables
required than the methods they use, and project managers need
to steer and counsel them, rather than direct them.

Ensure that team members are working well
with each other

We saw in Chapter 2 that the influence of an individual on the
performance of a small project can be quite profound. It is therefore
very important for development and project managers to be aware
of small-team dynamics and to monitor them carefully.

A non-conformist or a loner can be tolerated in large projects, but
in a small team, the influence of such people is more marked and
project performance is affected accordingly. An effective small
team can therefore be more difficult to create. Both the extremes
(an excessively close-knit group and a loose collection of indi-
viduals) are common. In PEP Paper 7, Influence on Productivity of
Staff Personality and Team Working, we identified some of the
characteristics of IT people that can undermine effective team
working. We also identified the need to ensure a balance both of
personalities and of skills within a team. PEP members should
seek to ensure that the natural tendency of development staff to
be ‘thinking’ types of people is balanced by at least some “feeling’
types. Particularly successful combinations of individuals in small
teams should be noted so that the same combination can be used
in the future. Loners, however, should be given self-contained
tasks or projects.
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Chapter 5

Improve the performance of small projects

We have seen in this paper that although there are wide variations
in the performance of small projects among PEP members, they
generally perform less well than large ones. Figure 5.1 lists the
actions that systems development managers should take to ensure
that the overall performance of their department is not adversely
affected by the performance of small projects, which absorb a large
and growing proportion of scarce systems resources.

Figure 5.1 Action checklist

Review current measurement practices and determine:

__ How these should be enhanced to collect measures systematically and
accurately for all projects, including small ones.

— How analyses of measurements might be improved to increase managers'
awareness of perfermance — particularly for small projects — and the quality
of their decision-making.

— How program blackspots, which cause some small maintenance projects to
be very inefficient, can be identified and monitored as a basis for identifying
the need for selective redevelopment.

_ How measurements can be enhanced and used to estimate small projects
more accurately, particularly small maintenance projects.

Review existing methods and the extent to which they support small projects. In
particular:

__ Pplan to introduce, where necessary, formal methods suited to the different
types of small project carried out.

— Develop practices within the methods for assessing project risk and selecting
the most appropriate approach.

—_ Provide mechanisms that encourage changes to be batched for maintenance
projects, and introduce releases for frequently maintained applications.

__ Evaluate the suitability of ‘rapid’ approaches for small new developments.

Review program and documentation standards and ensure that they
concentrate on the critical elements — namely, the source programs themselves
and overviews of the high-level design.

Examine quality-assurance practices:

—_ Revise these practices where necessary 10 ensure that documentation
standards are strictly adhered to.

__ Ensure that these practices address the needs of small projects, and at least
adopt peer-group reviews of design specifications.

Review the planning procedures for small projects and ensure that they are
thorough.

Review the present organisational arrangements, particularly as they apply to
small projects:

__ Consider setting up separate unit(s) for small maintenance projects.

— Consider setting up a separate unit for small new developments, especially if
they are to be based on ‘rapid’ development approaches.
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The main reason for the discrepancy in performance is that while
small projects have many features that distinguish them from
large ones, they tend to be treated in the same way. Systems
managers who continue to organise and manage small projects as
if they were simply downsized large ones should not be surprised
if they fail to bring about any improvement in their performance.
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Butler Cox is an independent, international con-

sulting company specialising in areas relating to
information technology.

The company offers a unique blend of high-level
commercial perspective and in-depth technical
expertise, a capability which in recent years has
been put to the service of many of the world’s largest
and most successful organisations.

Butler Cox provides a range of consulting services
both to organisations that are major users of in-
formation technology and to suppliers of information
technology products.

Consulting for Users

Supporting clients in establishing the right oppor-
tunities for the use of information technology,
selecting appropriate equipment and software, and
managing its introduction and development.

Consulting for Suppliers

Supporting major information technology and tele-
communications suppliers in assessing opportuni-
ties, formulating market strategies, and completing
acquisitions and mergers.

Foundation

The Foundation is a service for senior managers
responsible for information management in major
enterprises. It provides insights and guidance to
help them to manage information systems and
technology more effectively for the benefit of their
organisation.

Education

The Cranfield IT Institute, a wholly owned sub-
sidiary of the Butler Cox Group, educates systems
specialists, IT managers, line managers, and pro-
fessionals to understand more fully how to apply
and use today’s technology.

PEP

The Butler Cox Productivity Enhancement Pro-
gramme (PEP) is a participative service whose goal
is to improve productivity in application systems
development.

It provides practical help to systems development
managers and identifies the specific problems that
prevent them from using their development
resources effectively. At the same time, the pro-
gramme keeps these managers abreast of the latest
thinking and experience of experts and practitioners
in the field.

The programme consists of individual guidance for
each subscriber in the form of a productivity assess-
ment, and also publications and forum meetings
common to all subscribers.

Productivity Assessment

Each subscribing organisation receives a con-
fidential management assessment of its systems
development productivity. The assessment is based
on a comparison of key development data from
selected subscriber projects against a large com-
prehensive database. It is presented in a detailed
report and subscribers are briefed at a meeting with
Butler Cox specialists.

Meetings

Each quarterly PEP forum meeting focuses on the
issues highlighted in the previous PEP Paper. The
meetings give participants the opportunity to
discuss the topic in detail and to exchange views
with managers from other member organisations.

PEP Papers

Four PEP Papers are produced each year. They
concentrate on specific aspects of system develop-
ment productivity and offer practical advice based
on recent research and experience. The topics are
selected to reflect the concerns of the members while
maintaining a balance between management and
technical issues.

Previous PEP Papers

4 Requirements Definition: The Key to System
Development Productivity

5 Managing Productivity in Systems Development

6 Managing Contemporary System Development
Methods

7 Influence on Productivity of Staff Personality
and Team Working

8 Managing Software Maintenance

9 Quality Assurance in Systems Development

10 Making Effective Use of Modern Development
Tools

11 Organising the Systems Development Depart-
ment

12 Trends in Systems Development Among PEP
Members

13 Software Testing

14 Software Quality Measurement

15 Application Packages

16 Project Estimating

17 Motivating Systems Development Staff

18 Managing Small Projects

Forthcoming PEP Papers
Involving Users in Systems Development
The Impact of CASE
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