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Abstract
Time to market or projectduration has increasing
significance for commercial softwadevelopment. We
report on alongitudinal study of aproject at I1BM
Hursley Park. The focus of this study waghedule
behaviour, however, wexplored arange of related
factors including planned versus actual progress,
resourceallocation and functionality delivered. In the
course of the twelve-month studygvidence was
collected from 8 interviews, 49roject meetings, a
number of other project documentand a feedback
workshop. Theroject leaderconsideredhe project to
be a success, not only in terms of satisfyiegpurce
and scheduleobjectives, but also in thenarketplace.
Whilst many of theoriginally planned external
commitmentsveremet, it isclear that the project did
not adhere to its original (detailed) plaand indeed there
were nolessthan seveme-plans. Thesere-plans were
mainly in response tomisestimates in theoriginal
plan, rather than in response tdhe introduction of
additional requirementgof whichthere were several) or
problems with external dependencies.  Furthermore,
thesere-planssuggest a distinction between thature
of the initial planningprocessand the nature ofthe re-
planning process duringhe project. Attention is also
directed atthe implications theseae-plans have for
metrics and estimation research.
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1. Introduction

A growing body of researchreports on theactual
behaviour of software developmentojects. Most of

these studies focus on low level processes, such as the

time usage ofndividual developerd4, 14, 15], the
progress of activities [9, 21] and the cognitp®cesses
of individual designer§l0, 11]. There are fewstudies

that have systematically investigatetthe high-level
processeshat occur within software projects, such as
the behaviour of processeas ofthe project, or the
interaction between low-leveind high-level processes.
Notable exceptionsare Curtis et al [6-8] and the
system dynamics work of Abdel-Hamid and his
colleagues [2]. Overall, these studieshether they
investigate the high-level or low-level processesd
not to evaluate the impact of tiseudied process(es) on
schedule behaviour (although, again, the workludel-
Hamid is a notable exception).

It is alreadyestablishedhat projectmanagergend
to adjust their projecschedules in response thanges
in their project. For example, Sommerville writes:

“Project managers reviseghe assumptions
about the project as more information
becomes available. These-plan the project
schedule.” [19], p. 50)

Rook [18] writes:

“While the major effort on planning is
required during the projectinitiation phase,
planning continues from phase to phase, as
further details become apparengnd as
changes are introduced13], chapter 27page

19)

And, from adifferent perspectiveRoddenet al [17]
write:

“All organisational life involves ‘cutting
corners’, informal'bending of rules’and so
forth. In most instances,organisational
managementare awarethat such workgoes
on, if not in detail, and allow it precisely
because it is aeans by which the work can
be done.” [17], p. 61)



Re-plans (or adjustments) are necessary for a number of Second, thecase studies consideredthe dynamic

reasons, such as:

1. Events whichwere unexpectednd unplanned for.

behaviour of processes: how thelgangedover time.
Abdel-Hamid and his colleagues (e.g. [2]) have
investigated dynamibehaviour.Whereas Abdel-Hamid

One example is the departure of key personnel to docused onvalidating their systemstlynamics models,

different organisation.

Events whichwere expectetbut cannot beplanned
for. Exampleshere areworking overtime and
working shifts: managersand developers expect
that these will be necessary, but canfootdo not)
explicitly plan forwhenthey will occur. Inother
situations,contingency carstill be built into the
plan. An example ofthis strategy is the
expectation thatthere will be changes to the
requirements: managersay plan timeand effort
for those changedut they might not beble to
plan for whenthese changewill occur, or what
precisely those changes will be.

Events whichwere expected anglannedfor, but
for which the original planswere inaccurate.
Examples include inaccurateestimates and an
incomplete or inaccurate work breakdown structure.

this investigation hasoncentrated orexploring the
underlying phenomena.

Third, the case studies combined multiple sources of
naturally occurringevidence. Cook et al [5] used
naturally occurringevidence intheir investigations.
WhereasCook et al. primarily rely uponelectronically
‘mining’ quantitative sources okvidence, our case
studies employed a&emi-autonomous methof.e. a
combination of electronic text searchesand manual
‘browsing’ of the evidence) toidentify, extract and
organise qualitative and quantitative information.

2. The Case Study

Project B is onerelease of a mission-critical,
middleware transaction processing sysieeferred to as
Product B inthis paper)that operates on mainframe
computers. Other versiongithin the ‘family’ operate

All of these events may occur through a combination ofon mid-range machines and workstations. Overall,
high-level and low-level processes, which are internal orProject B wasconsidered asuccess byits Project

external to the project. Aalreadynoted, there is &ack
of evidence onhigh-level project processeand their
interaction with low-level processes. As a result,
although the occurrence ofre-plans is recognised,
detailed empirical studies on the natarelimplications
of these re-plans do naippear to have beaonducted.
Consequently, there is alear need for further
investigation, for the study of how aproject's
managementeact to changes ithe project(caused by
these processesand aconsideration ofthe effects of
these processeand their ‘associated’ re-plans on the
schedule behaviour of the project.

We have conducted two case studies basgeah real-
world software developmemtrojects, Project Band C.
This paper focusesupon Project B, with some
references tdProject C. Thecasestudieswere unusual
in threeways. First, theyadopted aholistic approach,
consideringboth high and low-level processes in the
projects. Asalreadynoted, Curtis et al [7] adopted a
similar approachput focused on differenprocesses to
thoseconsiderechere.Curtis et al investigated human
behaviour with a simplehierarchy of behavioural
levels, whereasthis study hasinvestigated ‘project

Leader. As one criterion of this success, tblease was
“delivered” when planned. Closer inspection of the
project, howeverjndicatesthat two features were not
delivered with the product (but were deliveredsome
weekslater, via theWorld Wide Web), and that the
quality of one of thesdeatureswas much lower than
desired bythe project teamAlso, an importanfeature
was developedexternally to Project B (butvithin the
organisation) butested by Poject B. Thisintroduced
significant external dependencies.Nevertheless, the
feature was delivered with the product without
presenting any serious problems to the progress of the
project.

Table 1 summarises the sources evidencethat
were collectedfor Project B. As the tabléndicates,
naturally occurring evidence was supplemented by
interviews, a feedback workshop following the
completion of the projectand a number of other
documents. Thdeedbackworkshop took the form of
exploring the study’s findingsvith the ProjectLeader
and his assistant, so as twalidate and clarify the
findings. Van Genuchten [21]adopted a similar
approach in his study.

behaviour’, using such concepts as workload, capability

and schedule.



Table 1 Evidence collected from Project B

Type of evidence Count
Interviews 8
Meeting minutes, of which: 51
- Project status meetings 49
- Senior management meetings 1
- Project review (post-mortem) 1
Researchers records of status meetings o2
Project schedules 1
Projector overheads 1
(from presentations)
Project documents, of which: 6
- Plans 3
- Other documents 3
Risk assessments 2
Project ‘contract’ 1
Feedback workshop questionnaires 1
Total number of ‘documents’ 73
Table 2 Summary of Project B
Characteristic Project B

Size of development team
Size of management team
Strategic value of the product
Type of product

Purpose of project

Size of changes in this release
Project duration (in weeks)

Product delivery date
Determination of project duration
Composition of management team

approx. 38 people
approx. 6 people
High; long-term
Large, mission-critical, middleware, transaction-
processing, legacy system
New functionality
36 KLA@€new code
57 (planned and actual)
Week 52 (planned and actual)
Project end-date driven, due to market considerations
The project used a multi-functional project
management team, with representatives from each
significant process area.

! Theresearcher attendéd/o project status meetings for Project B, with the purpose of evaluatindetiree to

which the minutes of the status meetingpresentedhe actual content of thosmeetings. Thélearning curve’

required to understartthe discussions at the meetings meant thatapmoachwas unfeasibleand consequently it

was not pursued. The inability to independently assess the representiveness of the minutes is recognised as a threat to

the validity of this investigation.

2 Given the size of the product (36KLOC) and the amount of effort, it may appear that Project B wadicuiarly
productive. As already stated, Product B imiasion-critical,middlewareprocessing system, which is alsdegacy
system. Consequentlythere are stringent qualityrequirements forthis product, and also additional problems

associated with enhancing a legacy system.



The primary source of evidence usedthiis analysis
was the minutes of project status meetings these
were supplemented by information from interviews,
project scheduleand the feedbackworkshop. Project
status meetingsverethe highest-level meetings within
the projectand occur regularly(typically weekly or

process informationjhat was unavailable fronother
sources of evidence.

Table 2 summarises some of thearacteristics of
the project. Note that thdevelopmentteam includes
design/codetest and support personnel (e.g. build and
library control systems). Themanagement team

fortnightly). They were attended by representatives fromincludes management and ‘support management’.

all the process areas (e.g. Design/Code, Test,
Marketing, Finance, Service) of the projeathd were a
naturally occurring phenomendso that theresearcher

Figure 1 presents thplannedand actual project-
level schedule (phasesdmilestones), thelanned and
actual feature-leveschedulefor two features(features

did not intrude onthe project). Project status meetings FO2 and F03), all of the plansand re-plans for the

normally lasted between 1.5 to 2 houeach producing
about 10 A4 pages of minutes.

At every meting, the first item on the meeting
agendawas a discussion gfroposed additional design

project, and anumber of events (mostlyeferring to

these two features) that occurred during the project.
For theproject-levelscheduleand theplans and re-

plans, small solidquares represeirtternal milestones

changes (each design change is a set of requirements) for internal re-plangi.e. milestones ore-plansthat do

the project. Designchanges were either rejected,
accepted ordeferred for further investigation. The
representatives of each process dnes reported on the
progress of theiarea.Action Iltemswere also recorded
and their progress monitored ateach meeting.
Interestingly, the minuteslid not record any explicit
comparisonsbetweenthe actual progress dhe work
and the plannegrogress, asepresented ithe schedule
and the workbreakdownstructure. It may be thahese
comparisons were made but not recorded (note,
however, that no such discussioocurred atthe two
meetings attended by the researcher). Another
possibility was that the comparisonscurredoutside
the project status meeting (whietould be surprising

not require interaction with seniomanagement) and
circles represent external milestones or exteralans
(i.e. milestones ore-plansthat dorequire interaction
with senior management). Th&in horizontal lines

represent planned variation in when a milestone and/or a

phase may complete (s¢hat, for example, the
Design/Code phase iplanned to complete between
week 19 and weeR3). The brokerarrow-linesindicate
which features the internal re-plans refer to. The
acronyms D, FVand ST represent Design/Code,
Functional Verification and System Testespectively.
A question markindicates uncertainty as to the
commencement or completion of a phase or re-plan.
The Design/Code phase ¢encernedvith the high-

since the project status meeting was an explicitlevel design, low-level design, coding, unit testing, and

mechanism for reporting the progresseafch process
area to the rest of the project).

Naturally, minutes do notrecord all that was
discussed at aneeting, oreven necessarilfhe most
important issuesand such meetingsare unlikely to

fixing of defects discovered irthe unit testing. The
Functional Verification phase isoncernedvith testing
the proper execution of a distinfiinction, such as an
API (Application Programming Interface) call or a GUI
(Graphical Userinterface) menu. The SystemTest

discuss all the issues occurring within the project at thephase isconcernedwith testing the completgroduct

time of the meeting. Consequentijere are atleast
two levels of simplification with meetingninutes.
First, in reporting the progress of a procem®a, the
representative othat processareamay simplify the
progress of thaarea. Secondhe minutes simplify the
discussions thabccurred athe meeting. Despitthese
simplifications, the meeting minutegrovide a large
volume of ‘rich’ information about the project over the
duration ofthe project,and this evidence appears rich
enough toprovide asubstantive, longitudinal view of
the software developmenprocess. Furthermore, the
minutes provide atype of information (i.e.dynamic

within its operating environment, with other products.

Only information on features FO2 and FO3 are
included in the figure becausethese were the only
features that were substantially referenced in the
meeting minutes. Presenting information on only two
featuresmight appear tobias the analysis of Project B
but, in fact, the reason thef@atures wersubstantially
referenced inthe minutes igrecisely becausthey are
the most problematic features on the project



