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ABSTRACT

The software development division in the Eskom information Technology
Depariment has recently implemented process assessment techniques as well
as metrics Lack of these tools may have resulted in projects being over-
budget, overdue or not satisfying customer requirements, if not all three. This
transpires in many other organisalions regardless of size or industry sector.
The technigues implemented ars Function Point Analysis (FPA) and the
ISO/IEC 15504 international standard for software process improvement and
capability determination (SPICE). Subscription to the Computer Scierces
Corporation (CSC) Index Research and Advisory Services Performance
Enhancement Programme {(PEP) has facilitated the collection of baselining and
measurement data, of which FPA is part. This papsr seeks to provide
background to these techniques, details of the four projects chosen for the
comparative case study, and the approach taken for the study. This repert
discusses compatibility and comparability of these models within typical
departmental projects where information was captured within the 1956
timeframe, The discussion revolves around data needed as input by both and
data output as part of the corresponding profiles. Other comparisons include
refation of these to specific quality properties or lack of quality best practices
and the relationships between the two methods. The results have been
disappointing in that the analysis provided no clear cosrelation between the two
techniques. The paper observes possibilities for future research based on
issues encountered which exceaded the scope of this project.
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FOREWORD

The format for this Masters Disseriation differs from the conventional format in
that it comprises a short body (including a technical paper and supplementary
documents which provide insight into other aspects of the project) and a
number of appendices. The technica) detail of this project is in documenis
comprising the appendices. It is therefore considered helpful to provide the
reader with guide ce regarding the order in which these should be reviewed.

The reader is directed to the technical paper entitled “A- Investigation in
Software Process Assessmenf in the Software Development Department of a
Large Electricity Utility’ to gain a broad perspective on this project. This
material is supplemented by:

1. Research Assessrnent. An assessment by the candidate of the research
effectiveness and achievements of this project and research proposais for
future work in this field.

2. Learning from the Project: A review of the lessons learned from the project
from a quality system and product quality viewpeint, and recommended
improvernents for subsequent projects.

3. Literature Survey: A review of the literature that exists covering function
points, SPICE, assessments and the intea'section of these.

4. Bibliography/References: A numbered list of papers and useful references
in the project.

The appendices within the disseriation are discussed below,
The Management Documentation consists of the following:

1. The Master Document List (MDL), document number MLA 001, is a register
of all documents created or anticipated te be created within this project.

2. The Quality Plan, document number MLA 003, presents the reader with an
overview of the project, particularly as to how the essential requirements of
1SO 9001 will be addressed. It reviews the quality system being applied to
the project.

3. The Product Description {PD), document number MLA 004, serves to

identify the functional and non-functional requirements of this particular
project.
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The Project Management Plan Past 1, document number MLA Q05, identifies
the product resource requirements in terms of schedule, hardware and
saftware, and humans resources,

The Project Management Plan Part 2, document number MLA 005-10,
tracks the: project in terms of schedule.

The Configuration Management Plan, doecument number MLA 006, reviews
the configuration management practices to be applied to the product
development.

The Assessment Resuits consists of the folloving:

1.

1.1

1.2,

1.3

1.4.

1.5,

2.

2.1

2.2

Each case study projsct contains the following documents:;

. The FPA Count, document numbers MLA 310, MLA 320, MLA 330 and
MLA 340, provides the details for the inputs and outputs of the function
point count for the project.

The PEP Footprint, document numbers MLA 312, MLA 322, MLA 332 and
MLA 342, provides the footprint and assaciated figures for the project.

The Work Breakdown Structure, document numbers MLA 304, MLA 314
and MLA 324, serves to plan and track the schedule for the SPICE
assessments. MLA 324 covers both projects C and D, as the same
resources were involved and the assessments were done concurrently.,

The SPICE Profile, document number MLA 311, MLA 321, MLA 331 and
MLA 341, provides the outputs for each process category and overall from
the SEAL process assessment tool.

The SPICE Assessment Feedback Report, document numbers MLA 308,
MLA 318 and MLA 328, provides the summary of the feedb. 'k provided to
assessment participants. MLA 328 covers both projects C and D, as the
same resources were involved and the results were similar.

The summary documents are:

. The SPICE Assessment Feedback Summary, documerit number MLA 348,
provides the consolidation of results from the .ase study feedback reports,

. The FPA vs SPICE Comparison, document number MLA 352, which

vili




analyses the case siudy daia.

Detailed PEP and SPICE results canriot be inciuded due to confidentiaiity and
contractual agreements. Details on SPICE assescsments can we abtained from
MLA 306 (project A}, MiLA 316 (project B) and MLA 326 {projects C and D).

ix




An Investigation in Software Process Assessment in the Softvare
Development Department of a Large Electricity Utility

MT Lang
Information Technology Depariment, Eskom, South Africa

Abstrart

The software development division in the Eskom Information Techrvlogy Departrent has recently implemented
process assessment fechniques as well as melrics. Lack of these tools may have resulted in projects being over-budget,
nverdue or rot salisfying customer requirements, if not all three. This Iranspires in many other organisations
regardiess of size or ixdustry sector. The technigues implemenied are Funiction Point Analysis (FPA) and the ISO/AEC
15504 international standard for sgftware process improvenent and capability determination (SPICE). Subscription
fo the Compuitzr Sciences Corporation (CSC) Index Research and Advisory Services Performance Enhancement
Programme (PEP) kas facilitated the collection of baselining and measurement data, of which FPA is part, This paper
seeks fo provide background fo these techniques, details of the four projects chosen for the comparative case siidy,
und the appoach taken for the study. This report discusses compatibility and comparability of these models within
Yypical ;I parimental projects where information was captured within the 1996 timeframe. The discussion revolves
around tuta needed ax input by both and data output as part of the corresponding profiles. Other comparisons
include relation of these to specific qualify properties or lack of quality best practices and the relationships between
the two methods. The resulls have been disappointing in that the analysis provided no clear corielation between the
two techniques. The paper observes possibilities for filure research based on issues encounler >d which exceeded the
scope »¥ this projeef.

Keyw :uds: ‘SO/AEC 15504, function point analysis, software metrics, software measuremenis, sofiware quality
m g, software engincering standards, capability determination, soflware process assessment,

1. Introduction This report discusses compatibility and comparability
of these models within typical departmental projects.

There are many teckniques for both measurement and The discussion revolves around dnta needed as input

process assessment in the information technology by both; data output as part of the corresponding

industry - some freely available, while others are profiles and rclation of these to specific quality

proprictary. some recognised by standards bodics propertics or lack of quality best practices,

wiile others are de facto. This software development

department has implemented three suck techniques. 2. Background

The techniques implemenied are the wmore widely Some background is provided on (he history of the

known Punction Point Apalysis (FPA) and the techniques finishing with the history of their

ISOMEC 15504 international standard for sofiware implementation in IT Application Syslems.

process improvement and capability detcrmination
(SPICE). SPICE has been released as an international
standard. Subscription to the Compuler Siences
Corporation (CSC) Index Rescarch and Advisory 2.1.1 Functional point analysis
Services  (RAS)  Performance  Enhancement
Programme (PEP) has facilitated the collection of
baselining and measurcment data, of which FPA is
part.

2.4 Software prucess assezsment - CSC

The International Function Peint User Group (JFPUG)
(17) defines 2 measuwre as a mimber that assigns
relative 1 .xue. As a verb, measitre means lo ascertain
or arm wa: by comparing to a standard. They see
measurctaent as assigning relative vaiwe. Usually, in
the improvement process, measures gained from this
activity are combined to form meirics. Also, a metric
is a combination of two or more measures or
atiributes. [20)

The context of this study is a number of typical
projects supporting the core business of clectricily
supply. These results may not specifically be linked 1o
the fact that the business for which sofiware was being
developed was ihe electricity business. However, due
1o the faci that the case studies were resiricled to this
business and this specific department, it is indicated as
such,

Function points originated in 1979 when Allan
Albrecht {2], then working for IBM was approached to
develop a method 1o monitor and estimate productivity
independent of the programming language and
|  technology used. Albrecht believed that size was the

MLA120.102 Versjon 1.02 21 August 1998 Page 1
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primary driver of a project, and centred the
development of his measure around software size.

The essence of any software system is that it has a
number of inputs, some processing logic, @ number of
outputs and accesses some files. These concepts are
demonstrated in 2 fuiiction point context in Figure 1.

EXTERNAL USER
Input Oniput Inquiry
Typc ‘I'j{pe T};pc

l .i Infernal
User/Data

External
User/Data

r Taput Type B S
Ontput Type i
l L Inquiry Type >

Application Boundary Other Applications

Figure 1: 4 basic application and its finclion point
parameters {37}

User perspective dictates the approach to the count by
identifying logicat (interpreted in business terms), and
not physical files and functio=s. The “size” of a
function or file is based on standard values, which
were originally statistically calcufated,

Table 1 below lists the process to be followed when
performing a function point count.

Table 1 ~ Function Point Process

Step Action

1. Identify all the logical elements
represented in the diagram, which are
part of the syslem to be counted.

2. Categorised these clements inte the
following types:

1. Extermal Interface File (EIF) or
Internal Logical File for data
accessed; and

2. External Input (EI}, External Quiput
(EQ) or External Inquiry (EQ) for
functions on data,

Table 1 - Fuaction Point Process

3. If the element is a file, then count the
number of logical files grouped together
and the number of attributes on each of
these,

Else

If the element is a fungtion, then count
the files and fields accessed to parform
the function,

4, Translate values from previous step to
simple, average or complex.

5. Trauslate simple, average or complex to
values depending on element type.

6. Total transtated vahtes from previous
step to give nnuadjusted function point
count.

7. Calculate value adjustmicnt factos (VAF)
by weighting 14 complexity factors using
the supplicd questions, between 0 and 5,
where 0 is no complexity and 5 is the
highest.

8. Calculate the adjusted function point
count using the unadjusted count with the
VAF as a multiplier.

Exact values and furmulas for the steps above are
supplied by [FPUG's Counting Praciices Menual, {15}
The adjusted function point count is accepted as the
system size.

Note that function point analysis is not a CSC product

or method, but has been chosen by Eskom as a sizing
method.

2.1.2 Performance Enhancentent Programme (PEP)
C8C [6] huve developed a method of comparing

projects within an organisation. The method requires
infermation on:

2. project size,

b. estimate and actual work effort and cost,

c. defects and crrors,

d, platforms, technologics, packages,

¢. methods, tools and technigues,

f. staff and user experience and

g project life cycle or methodology.

MLA120.102
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2.1.3 Overview of PET footprint

One of the owtputs of their assessment is a footprint
(Figure 2) which is a device for summarising a
number of metrics in a visual way. It does rof isolate
and measare every part of the system lifecycle, e.g.
the foolprint is not applied fo the business systems
analysis and design stage. [S0]

—&—Project —&—PEP Brseline
— — Maximum —e—Mini~um
Function-
Budget delivery
confon.sa Index Staffing
nge N > Index
Schedule Function
conlomma — pointsista
nce fi-month
Mean = sy Functlon
Time Ta quhlity  Pointsinio
Failure Index n

Figtire 2: PEP Footprint

2.1.4 PEP footprint metrics

As desoribed in IT Review [403, the descriptions of the
measures displayed in Figure 2 are as follows:

4. Function Delivery Index (FIJT) - Overall efficiency
of project team which is & measurc of the
relationship between project size, time and effort.

b. Staffing Index (8I) - Whether a project appears to
be overstaffed, which is often an indicator of poor
planning or unrealistic deadlines, This appears fo
have a strong correlation to Brook's Mythical
Man Month (4], which states that adding people
to 2n already late project makes it even later,

¢. Function Points/staff month (fp/sm} - How much
is delivered for resource invested. This
incorporates size and effort.

d,  Function Points/month {fp/m} - Speed of delivery.

€. Technical Quality Index (TQI) ~ Errors detected
during testing and early operafioln,

f Mean Time To Failure (MTTF) - Average time
between fajlures once a System is released into
production,

£ Schedule Conformance - How much the project is
over or under its planned schedule.

h., Budget Conformance - How much the project is
over or uader its planned budget.

2.1.5 PEP baselines

For a patticular metric (e.g. fp/sm), the footprint
displays a miniroum, a maximum, a project valze and
the PEP bascline value. The baseline is a value that
enables comparicon of the results of a given project,
with the results for similar projects, in the rest of the
world, using the PEP database. The buseline uses a
formula to determine the median value of the
distribution of values of the metric. Thr formula takes
into account the project tvpe, langnage imix, platform
and size of the project which applies to the
comparison.,

2.1.6 Plotting of PEP fooiprint

The scale of ¢ach metric is determined o uck a way
that the baseline falls midway between the centre and
the outside of the fooiprint. The baselire helps to
cnsure that an organisation comparcs with suitable
projects.

Project values are plotted on that scal . with better
values (than baseling) plotied towards the outside, and
wortse values (thaa baseline) towards the middle, The
alm is to give an overall impression of praject
performance, with a large foofpring being better than a
srmall one, {46]

2.1.7 PEP foorprint difficulties

Missing spokes (e.g. TQI of Figure 2) indicate that
information submitted was insuflicient to generatc the
required information.

Every attempt is made to ensure that data collected is
accurate. However, high values may be an indication
that the physical data collection is based on
recollection rather than accuraie records being logged
and maintsined, For example, if recording of testing
and operational errors was inaccurate, or estimated,
the graph may be skewed and appear as having high
technical quality.

An importand point to note is that the footprint may
behave [ike a rubber band, e.g. increasing speed may
decrease quality.

2.1.8 PEP process assessment

Footprints are aggrepated and baselined for the
department and a detailed statistical analysis is
undertaken by CSC and South African PEP
representative, QuantiMetrics. The fcueprints alone
give no gridelines to the teatns or management ¢n
what proccss needs to be improved, but provides
maanagement with helpful graphical summaries.

MLA120.102
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2.1.9 PEP process improvenient

Following this asscssment, a workshop (for managers
and invited participants) to find explanations for some
of the statistics and discuss possible courses of action,
is facilitated by QuantiMelrics [45] and aimed at
systems developr mt managers, QuantiMetrics then
produce a repori [44] containing a set of agreed
recommendations for improvement action

Additional conversations and meetings with
QuantiMetrics can derive statistics to provide advice
for future planning, resnurce allocation snd quality
improyement. Baselining should provide an impetus
for performance improvement initiptives, and give
supervisors a toof for effective management, It
provides a language that is more suited 1o discussions
with business. [40)

2.2 Software process ascessment - SPEICE

ISQVIEC 15504 is also known as Soflware Process
hnproverment and Capability Determination or by the
acronym SPICE, It is an international siandard
developed by ISO/EC JITC1/SC7 WGI10 to provide a
structured approach for ihe assessment of soRware
processes. [28]

2.2.1 The SPICE model [29]

The model adopied by ISO/AEC 15504 is shown in
Figure 3. Fundamental to ihe model is the concept of a
process, which is descibed as g set of interrelated
activities, which trapsform inputs inio outpats.

Is
ommined Ientitiaa
¥y b eapabity
-\ nd riska of
Pracess
ssessment

o
Process 1\, Capability
mproveme! motivates \Qeterminatio

Figure 3: The Assessment Process

Processes are examined wsing the mechanism of
process assessmeni, delined os g disciplined
evalpation of an organisalion’s software processes,
The output of the assessment exercise is a prefile,
which can be used varlously for procass improverent
and/or for determination of process crpability. Procass
assessment  is  Acfion taken lo change an
organisation’s processes so that they wmweel the
organisation 's business needs and achieve ils business
goals more gffectively, Capability delerminatica is
defined as a sysltematic assessment and analysis of

selected software processes within an organisation
against a target capability, carried out with the aim of
identifying the strengths, weaknesses and risks
associoted with deploying the processes to meet a
particular speclfied requirement,

The two key components of the standard are a process
modet and guidance on conducting assessments, [30]

The process mode! is made up of a framework of
aitributes in two dimensions: Process and C; wability.

§
Capablity® SENEN
Lavel ¥ .
2 P
1
0 s
Process * 3 70 e Cusmmwﬂw
Provscs
Category

Figure 4: The Dimensions of the SPICE Model

2.2.2 The SPICE process dimension

Processes (x-axis of Figure 4) are gronped ine> general
arcas of activity called process categories (z-axis of
Figure 4):

s Customer-Supplier (CUS)

Engincering (ENG)
Support (SUP)
Management (MAN)
Organisation (ORG)

The processes in Figure 4 are enumersted for
illustrative purposes, but they are not the same across
all the process categorics, as scon in Table 2.

Table 2 — List of processcs

Identifiey Name

CUs.1 Acquire software
CUS.2 Manuge customer needs

CU3.3 Supply software
Cus4 Operate software

MLA$20.102
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Table 2 — List of processes

Identifier Name

CUS.5 Provide customer service

ENG.1 Develop systom reguirements and
design

ENG.2 Develop software requirements
ENG.3 Develop software design

ENG.4 Implement software design

ENG.5 Integrate and test software

ENG.6 Integrate . nd test system

ENG.7 Maintain system and software
SUP.1 Develop documentation

SUP.2 Perform configuration management

SUP.3 Perform quality assurance
SUPA4 Perform work product verification
SUP.5 Petrforin work product validation

SUP6 Perform joint reviews
SUP.7 Perform andits

SUP.8 Perform problem resolution
MAN.]1 Manage the project
MAN.2 Manage quality

MAN.3 Manage risks

MAN4 Mam;ae subzondractors

ORG.1 Engineer the business

ORrRG.2 Define the precess

ORG.3 Improve the process

ORG.4 Provide skilied man resources

ORG.5 Provide software engineering

infrastructure

Each process contains a number of base practices,
which could be seen as current quality best practices,

2,2.3 The SPICE capability dimension

A capability level (y-axis of Figure 4) is a set of
process and management atfribute(s) thai work
fogether to provide a magjor enhancement in the

capability of a Suppiier o perforns a process,
There are six capability levels in the reference model:
o Level 0: Incomplete

e Level 1: Performed
o Level 2: Managed

» Level 3: Established
s Level 4; Predictable
* Level 5: Optimising

Each level represents a major cnhuncement of
capability in the performance of a process, The levels
conslitute a rational way of progressing through
improvement of the capability of any process.

In the Capabilily dimension, a capability level consists
of process attributes, which contain one or more
management practices. Qualily properties of the
process could be represcited by management
practices, while quality properties of products could be
represented by work product characteristics,

2.2.4 SPICE assessment

The capability level of each process is independently
assessed, by a qualified assessor (with their assessment
teum) [33] moking a judgement supporied by
documented objective evidence. This may be based on
practice  attributes  (by  interviewing  process
practitioners and managers) or work product
characteristics (by examining documents, plans, etc.)
provided by the SPICE embedded model [32]. The
ratings supporied by the judgement are fully, largely,
partially and no achievement, These can be aggregated
and lead 1o a collection of profiles which repr.sent the
assessment ounlput, as seen in Figure 4. This profile
can be set o different degrees of detail showing
achievement percentage scales ranging  from
organisational unit (QU) (defined as that part of an
organization that is the subject of an assessment - in
this case, IT Application Sysiems) capability level {0
process capability level. [31]

The aggregation of the results is meaningless on its
own, It is the data pathering and analysis process that
provides insights into possible improvements, which
needs to be prioritised by organisational goals, as is
stated by ISO/IEC 15504-7. {34]

Each asscosment may produce  different results
depending on the assessment input, i.e. it is possible
that an organisation of capability level 5 achieves
mainly capability level I if their worst projects arc
selected. 1t is unlikely however, that an organisation
wilth capability level 1 will be able to achicve
capabilily level 5 on a specific project, by virtue of the
dependence on processes which are outside their
control, An organisation which can achieve Level 5,
will thus be able to selectively apply processes, based
on risk and cosl effectiveness,

MLA$20,902
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Recomunendations for improvement can be made
based on the process achievement,

2.2.5 SPICE process improvement

A first assessment can form part of a baseline.
Thereafler, using the Guidelines for Process
Improvement [34], improvements can be prioritised
and implemented in accordance with organisational
goals.

2.3 Application systems
2.3.1 Structure

The Information Technology Department (ITD),
which supports all IT requiremcnts of Eskom, consists
of Operations and Application Systems divisions.
Operations (ukes care of networks, mainframe, servers,
database administration and general operational
issues, while Application Systems develops systems for
use by the business. Business managers with their
solution team leaders are separate from these two
groups and manage customer relations.

Eskom is divided into Generation, Transmission,
Distribution and Services:

a. Generation deals with the generation. of electricity
by the power plants,

b, Transmission deals with the lines which fransport
the electricity from the power plants to local areas

¢ Distribution deals with the supply of electricity to
individyals and organisations, as well as the
related customer care process, and

d. Services deuls with support services, such as
finances and !..:man resources,

Teams in the Application Systems depariment are
structured such that th y work on projects iti one of the
four areas listed above. Teams within these arcas may
also work on one of the major inicgrated initiatives
(programumues), &g, Phoenix,

Apart from the teams that develop the software, there
are a number of independent groups such as business
analysis, project mandgement und the qualily {ewm,
They can service more than one of the four areas
above. The Quality team does the main data collestion
and collation for both process assessment initiatives,

2.3.2 Process assessment inttiatives - PEP

The metrics programme was initiated in Arst quarter
1995 by the Professional Compelencies Manager (who
reported to (he Application Systems Manager and was

responsible for business analysis, project management,
etc.) and QuantiMetrics. A number of systems analysts
and developers were sent on fuaction point aralysis
training (as a prerequisite for the sizing which was
one of the main measures of PEP). The project was
originally led by a project manager, with the frained
counters providing information. The project manager
also performed the data collection for the PEP
Baselining programmo. Despite the fact that the
Counting Practices Manual was a siandard for usage
of function points, there were a number of
discrepancies and problems due fo differences in
interpretation of standard definitions. A metrics
advisor was appointed to standardise the practice and
take over from the project manager,

The implementation of the original metrics
programme was difficult, as it was based on needs
from the metrics advisor rather than needs from withiw
IT Application Syslems management, This is a
common problem of failure of a Metrics programme
501

With the move from charging on a time and materials
basis to charging on a fixed cost basis, some project
managers came to realise the benefits of using function
points for estimating and cost juslification. They
proactively {rained teams (solution managers,
programmers, projeci managers, team leaders), and
used the technique, gathering their own history base
that was then used in future estimations. As a result of
improved accuracy of estimations, one IT
programme’s customers asked that all feasibility
studies include a function point count. The count is
used for cost justification to their managers,

Another IT programne chose to perform application
{function point counts on all their systems as part of an
‘asset registrotion’ exercise, The fact that support on
information analysis and usage has not been offered;
and the promised usage of these metrics as part of the
balanced scorecard has not yet materialised, has
discouraged this team. Metrics cannot &~ used in the
balanced scorecard due to the fact that (he other teams
have ignored the initiative.

PEP is now in its fourth year in Eskom - {here does not
appear to be any direct actions as a result of the
waorkshops that have taken place.

The additional benefits discussed in the preceding
paragraphs were not yet realised at the time of the
projects chosen for the case study.
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2.3.3 Process assessment initiatives - SPICE

ISO 9000 was ixlieved by management to be
inappropriate for the department’s needs. This
perception was due to the controversy surrounding the
fact that an ISO 9000 certified company may not
necessaiily provide either good quality product or
effective processes.

The IT Appfication Sys‘ems Manager elected that the
department participate in the SPICE trials with the
hope of establishing whether it would be usable by the
department. Although, feedback has been positive,
ISO/MEC 15504 has not yet been faken on as a major
initiative.

Infernationally, there have beern some criticisms
regarding the length of time and volume of
information required to do assessments, Usage for
process improvement has not yet been widely proven,
but it is hoped that the Pliase 3 trials will establish the
newly releasca stundasd’s usabiiity as an improvement
and capability delermination slandard.

3. Detailed problem definition

Profiles from the selected case study projects will be
collected and the results amalysed separately to
determine intersections, unions and specific indicator
relationships. The goal of the analysis is to esteblish to
what degree of detail each one will provic : insight
into process improvement and recognitton of
champions of good software engineering practices.
This insight can come from identifying problem areas
and providing possible solutions. It is expected that
there will be a large depree of correlation between the
two technigues.

It may be possible after performing several
assessments and pathering some information to
establish a suitable hypothesis to prove i forther
assessmenis,

Recommendations for going forward in Eskom ITD
and for further research outside Eskom ITD will be
provided.

4, Research approach

This section describes the research process,

4.1 Preparaiion and infastructure

The SEAL QMS management products were created
based on the SEAL QMS templates to support the
research process. This consisted of a masier document
list, quality plan, product description, project plan,

configuration management plan, contract and various
fabels and templates.

The requirements for the research project were
developed in conjunction with the research sponsor,
interested parties in Eskom and the research
supervisor and consolidated ir the product description,
Tasks and activities identified as a result of the
product descriplion were scheduted and recorded in
the project plan.

4.2 Project management

The activities were execvted as per schedule, which
was adjusted intermittently. Periodic meetings were
held with the research supervisor to p.ovide feedback
in terms of project pace and task completion and to
obtain guidance in terms of research and SEAL QMS.
Selected Eskom resources were regularly informed of
updates using the defined configuration management
procedures, and some ad hoc meetings.

4.3 Case study approach
The main activities for the case study are discussed
befow.

4.3.1 Initial project selection

The research project was initiated in 1996, so the
projects of the 1996 PEP cycle was selected for the
study,

4.3.2 Project selection, PEP Inifiation and project
management

In early 1996, applications managers selected projects
from within their teams for submission to the PEP
cycle. QuantiMelrics provided an overview of PEP to
those members of the depariment, shose projects had
been selected for hopeful inclusion in the PEP cycle.

Other costs, in addition to 1he time and efforl of those
involved, include subscription to PEP and the
additional consulting time of QuantiMetrics,

4.3.3 Data collection

Project data and function point counts were collected
for the following seven months according to the
schedule developed by the metrics advisor and
consirained by the submission dates supplied by
QuantiMetrics and CSC.

4.3.4 Data collection - function point count

Funclion point counts, with a senior function point
counter, using Function Point Workbench software

MLAT20.102
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[11}, took 1 hour io 1Y% days. The lengi ¢ lime
depended on:

+ whellier the project was a small enhyncement or
large systems development;

» how experienced the assistant/system expert was
ir the function point count pracess; and

¢ how much knowledge the system expert had of the
project scope and elements which were part of the
furction point count.

Senior function point counters had been on a 2-day
practical course and done at Jeast 2 counis in the
presence of a mentotr/auditor (other senior funclion
paint counter).

435 Data collection - PEP inputs

The PEF data collection took 1-+ hours por project.
The length of time depended on availability i data,
and diligence for information accuracy by the person
supplying the information,

4.3.6 Project sefection - PEP

At this time, several project submissior® were
postponed, to the next cycle, since they wer. not yet
complete; or omitted, since they did not fit the PEP
submission criteria.

4.3.7 Data collection - PEP oufpuf

Revicws were porformed on ke data (caplured in PEP
soflware) and submitted (0 QuantiMetrics. After
several CSC data validation and QA cycles, CSC and
QuantiMetrics assessed the results, formulated (he
PEP baseline, and then held the ¥ day workshop in
November 1996.Attendecs included not onfy ihose
involved in the assessment but also key members of
the departiment who may have an wnderstanding of the
processes from their own point of view and
management.

4,3.8 Project selection and SPICE inifiation

From the 1996 PEP cycle, it was decided to select
threc of thc seventcen patticipating PEP projects as
case studics for the corresponding, SPICE asscssments,

The basis of software process improvement is that il be
linked to organisational goals. Since {he deparimental
vision was to develop systems which weuld contributc
to Eskom’s vision of the provision of the lowest cost
electricity, amother criterion for {he sclection of
projects was thut they be direct contributors {o core
business. A number of projects were shonlisted for

SPICE asscssments, and some were rejected when
problems wiik resource ava'ability were discovered.
For cxample, resources had left the OU or were
unavailaiv'e for interview. From such a small grovp of
candidates, three were selected based on their more
interesting PEP footprints, i.e. more information was
availat:: and they were the most extreme of ihe
candidates. There was 1o project whose footpring
rapresented the standard fooiprint among the projects.

4.3.9 Subproject management - SPICE

Using the SEAL Of Quality melhodology, a fe ‘bility
study, work breakdown structure and quality plan was
sel up for each SPICE Assessicemt, These were
presented, together with an overview of SPICE for %2
hour, to cach interiewee and the identified members
of the nssessment team. When interviews for SPICE
began, one of the project teams had had two projects
as part of (he PEP Baselining and requested thas their
second project be included as well,

The SPICE assessments were performed using
ISOMEC 15504 Release 2 -with e niethodology
encapsufated by the SEAL process assessment tool
release 0.82 {48].

Qualified assessor (4w individual wite has attained the
gualifications for carrying olif progess assessments, as
defined in part 6 of this Technical Reporf) and
auditors had gone on training and perfornied SPICE
assessments on v1.0 of the standard pricr (o these
assessments. The Jocal trinls co-ordinator was the
external auditor and did not charge [or these hours.
However, participation in the SPICE trials had some
initial cost.

4.3.10 Daia collection « SPICE

Data collection (which included interviews and
validations of work products and ratings) for cach
project toolc 34-44 qualified assessor howurs and 16-20
process practitioner hours; and results presentotion
and analysis took 10-15 hours. These were not
consecutive hours - inierviewees pointed out that the
assessment session is exhausting and they were thus
run for 12 howrs. Some process panticipants played
roles in more than onc assessment,

The data gathering process included coraments from
the participants on improvements 1o {he process,

43,11 General

The schedule from the PEP cycle and SPICE
assessments  revolved  around  availability  of
inderviewees and systein expents,

MU 20042
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4.3.12 Case study analysis

After the PEP baselining and SPICE assessments were
completed, tables were drawn up for comparison and
expected hypotheses and conclusions explored looking
at the positive and negative influences and based on
somge assumptions. §52]

4.3.13 Research wrife-np

Using SEAL QMS technical paper template, the
documents which you are now reading wete
developed.

5. Case study attributes

The following table discusses some of the
characteristics of the chosen projects:

6. Comparison: inputs of techniques

This section provides the inputs of the various
technicues. In-depth details of these provide no
additional insight and are omifted.

Table 4; Inputs of techniques

Table 3 - Description of Case Study Projects

Technique Input Reqoirement

FPA System expert (usuatly lead

programmer who often plays the role of

the system analyst and sometimes the

business analyst too) provided files,

functions and insight into complexity to
1plete calculstions.

swsources: Function Point Workbench
saftware, senior function point counter,
system expert

Time; 1 hour - 1 ¥days

Project Description
A ¢ New development on predominantly
4GL platform.

¢ Fixed cost contract.

@  Project across different teams i.¢. not
part of same [T programme.

B »  New standalone development on
predominanily 4GL platform.

*  Part of larger IT programme, but
subcontracted an external team,

» Development was externaf to farger (T
programme due to urgency.

o Time and materials billing,, but no
major constraint,

PEP System expert (usually team leader)
completed questionnaire conlaining
project size, estimate and actual work
effort and cost, defects and errors,
platforms, technologics, packages,
methods, tools and techniques, staff and
user experience and project life cycle or
methodology.

Resources: PEP subscription (including
PEP sofitware), QuantiMetrics
consultancy, metrics advisor, system
oxpert.

Time: 1-4 hours per project + full time
metrics advisor,

C s  New integrated developinent on 4GL
platform.

s  Time and materials billing,

» Heavy time constraint with milestones
during Christmas.

D » New integrated development on 4GL
platform,

e Timne snd materials billing

» Heavy time constraint with milestones
during Christmas,

Projects C and D were developed by the same team,
but for different customers and using different
technoiogies,

SPICE Process practitioners and process
owners, with cross-verification provided
insight into performance of base
practices supplying work products for
validation where available.

Resources: ISC/IEC 15504, SEAL Of
Quality software, assessment feam,
process practitioners, process owners.

Time: 3444 qualified assessor howrs,
16-20 process practitioner hours, 10-15
resits presentatien and analysis hours,

7. Comparison: outputs of techniques

This section provides the outputs of the various
techniques and same participant perceptions.

MLA120.102
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7.1.1 Function point count

The following table lists the function point counts (or
an explanation if one does not exist) for each case
study project.

Table 5: Function point counts as specified in
[53,54,55,56]

Project Analysis Count Implementation

Count

A 136 172

B None, since 307
requirements were
gathered through
prototyping.

C None, since metrics 89
were gathered afier
implementation.

D None, since metrics 128
were gathered after
implementation.

The project functional sizes are relatively small, Since
smaller projects are casier {o manage, these sizes
should indicate preater control. The fact that the
analysis count was less than the implementation count
support the difficuliies experienced in requirements or
scope Inanmagement - as found in the SPICE
assessments,

7.1.2 Function poinf experiences

Those teams {(usually by vinue of their ieam Jeader or
project manager) which adopied finction point
analysis, for estimation, and as a means of managing
customer’s expectations and requirements change
management, found it useful. For those groups that
had just performed it as paxt of the PEP benchmarking
exercise, they felt it was an unendurable overhead,
which wasted their time on meaningful work.

7.1.3 Functlon point improvements

Proposed improvements fo the funciion point process
could include:

» nutomatic data collection using type HI certified
software;

+ configuration management on  the current
information in the (ool used;

+ additiona! fraining for system expens on Counting
Practices Manual to improve understandability,
and

« developing a function point special interest group,
which would share knowledge and assist in
problem sotving.

¢ Increased usage will improve the listory base and
uitimately all estimation,

e Usage by ull members of the department could
produce a ‘software balance sheet’ listing systems
as assels that increase income within the
department.

¢ Certified specialisis would become consultant
counters to spread expertise and standardise
fue(ker,

e Usage of the Functional Size Measurement
standards (ISO/[EC 14143) under devetopiment by
WG12 could also have a positive influence.

7.1.4 PEP footprint

The foolpriaty below (Figure 5Figure 6,Figure
7 Figure 8,Fipure 9), as indicated by PEF's analyses,
show that productivity signified by the function
delivery index is high above baseline, however effott
overrun was expetienced, but schedule mel. High
productivity was found in particular for the legacy
systems that were written in a language where the
department has a large skills base, The error data
submitted indicated ineffective systems testing, as the
available Mean Time .o Failure was less than the
baseline {441,

——Project A —= PEP Baseline
— — Maxirum —=jé=MInimum
Fanciion-

defivery

Budgset
conforrnanc Inrlp_x Staffing

e \ /'-‘(‘\ 7/ Index

Schedute /

Function
conformanc — — paolntsistaff-
3 \ / month
Mean 7 m \ Funcllen
Time To quhlity polintsimo
Fallure Index nth

Figure 5: PEP Foolprint of Project A courtesy of
Quantidetrics {57]

Interesting points are the fact that project A had high
productivity and efficiency, met its schedule, but not
its budget.
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w—t—Project B —&—PEP Basefine —&—Project o —4&—PEPR Bageline
= =« Maximum ——Minimum — — Mazlmum —¥¢—Minlmum
Function. Functian-
e S g 5oy
conformanc i Staffing canfanmane P Staffing

¢ N TNy e

Schedule / \ Function

confonmanc --- - polnts/staif-
e \ / month
Mean 7 N\ Function
Time To quhlity polntsimo
Fajture Index nth

Figure 6; PEP Footprint of Project B courtesy of
QuantidMeirics 58]

Project B had high productivity and average efficicncy.
Ne data on time and budget were recorded - this could
have been an indicator of time and materials billing or
loss of information regarding project tracking. Error
information was also unavaitable.

—a—PEP Baseline

—#—"Praoject C
—$— Minimum

wre ~ee Maxmum
Function-
dellvery

I"df’x Statfing

Budget
conformanc

e \ / \\ / Index
Schedule / \ Function
conformang — ~ pointsistaff-
e \ / month

¢
Mean 7 "\ Functlon
Time To qublity polntsimo
Fallure Index ath

Figure 7: PEP Foolprint of Project C couriesy of
Quantidetrics [59]

\/\/ tndex
N

" \ Function

Schedule
confarmane — - pointsfstaff-
e \ / montih
Mean 7 7~ ™ Function
Tune To quhllty pointsima
Fallure nth
ndex

Figure 8: PEP Footprint of Project D courtesy of
QuantiMetrics {60]

Projects C and D pave similar resuits, This could
mean that the sanie mistakes were made by the person
who provided the project information, or the same
tearn working on the project had the sane
performance measures,

They had high productivily and efficiency, met their
Christmas time schedute, but the project cost more
than planned. Error information indicated that the
feam had produced a telatively high quality system,
but the system had failed while in operation,

—o&—Eskam ~—&—PEP Basellne
— — Maximum Fgpetton. ~~F&—Minlmum
deilvery

Budget Index

conformanc Stafflng

e / \ Index

Schedule \ Functlon
pnformane - - pointsistaf|
e \ / wmanth
Mean Function
Time To polatsimo
Fallure quality nth

Index

Figure 9 PEP Footprint of Eskom projects courtesy of
Quantidletrics {44]

From the foofprini, one would believe that “all was
well’, except for aperational failures and meeting
budget.

PEP footprints are provided where the baseline valucs
can be chosen as cither the entire PEP database, the
top quartile of the PEP database, or the South African
database,
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7.1.5 PEP experiences

It was seen by management as o wvseful technique,
particularly as a way of explaining to customers that
the OU performed well.

Independent of the PEP process, the international PEP
database itself is used in function point analysis to give
inforination on estimatiors from similar projects,

Since most of the workshop parlicipants usuaily are
under the impression that someone else (management
or feams) ought to be improving the processes, these
actions have noi taken place yet.

Improvements along any of the axes would give the
QU the confidence that their
productivity/efficicncy/quality/management is
improving, and could be usced as a marketing tool both
internally and externally. Also, if il was understood
whal was the reason for the improvement, they could
be shared between other teanis and individuals,

7.1.6 PEP improvements

Recommendations for improvement of PEP process
revolved around:

o the collection of befter project <iata, by making all
information a part of the current processes and
responsibilitics;

+ function point analysis and dula collection {(e.g.
timesheets),  education and  standardised
documentation;

« commumnication at 31l Jevels of the positive results;

o sirategy defined for negative resuits (this
marketing role seemed to not have a “home’);

* 4 more rigorous selection process for submission
to the PEP cycle. This is nccessituted by the fact
that there is currently ne validation as to whether
these projects are indeed representative of the
entire group of projects developed within the
department; and

+ separate cycles would be required as a result of the
different methods used by the diffcrent groups.

Recommendations by Bram Meyerson [49] for
improvement of PEP process were:

» using G-Q-M approach te define Metrics
programme needs, within the context of the BSC.

» follow through of actions.

» inclusion of all projects in metrics <ollection, but
submission of selected projects only.

 ‘mature’ process to enable <ata collection as a
natural by-product of process,

7.1.7 PEP process improvements

Recommendations  for process improvement for
management consisted of:

¢ making projects smaller or more modular to
improve control, the hockey stick phenomenaon in
terms of project management and rework,
improved planning and control, the need for
formual project estimatian,;

o piving a reality shock in terms of quality,
appointment of a dedicated quality manager;

» qualily zequirements definition;

e ysage for macro performance management as
Carrot and not stick,

s  benchmarking;

e increased usage of defined processes;

» {he need for discipline ang culture shift,
e root cause analysis; and

e cost recovery.

Recomumendations for technelogy and people process
improvement consisted of:

e rollout in chunt's;

e usage of code generators amd acvanced
technology;

e standardisation on a limited tool set to allow focus
of skills;

e peer reviews and audits required;

» fult analysis for repeat failures, more accurate
error recording;

s development of skills, mix of resources;
» lucrative bonuses and

*  process training,
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Recommendations for customer process improvement
consisted of:

+ concentration on business functionality and use of
function points to improve customer
comraunications by justifying costs and improving
change control;

¢ reacting to their needs;

e prioritisation and  improving  specifications
received; and

¢ formal sign offs,

CSC Index have been improving their own processes
in terms of PEP, as well as the software which is used
to capture the data. CSC Inddex Research and Advisory
Services are now called (ZSC Research Services,

7.1.8 SPICE profiles

There was an indication that experienced software
engineering resources; smajl sized systems, some
procedures and libraries lead to a posilive outcome,
However, problems with management control: process
ownership; process piot, feedback and change
management; requirements management as a result of
intangibility of a system; work product maintenance
and difficulty in dictinguishing between OU
boundaries were pegative contributors.

Figure 10: Derived SPICE Profile for Engineering
process category [66]

All Engineering processes were assessed where
applicable and the profile is shown in Figure 10,

Base practices of the Engineering process category
was performed, with some projects having the full
infrastructure and architecture support in terms of
components and standards. Process performance was
based on team’s experience, but most docunents were

not under configuration management or high level
quality management. Projects C and D had made use
of a Maintenance process, which projects A and B had
not.

Fig.re 11; Derived SPICE Profile for Customer-
Supplier process category [66]

Al Customer-Supplier processes were assessed except
‘Aceuire softsvare® and the profile is shown in Figure
11. The reason for this was although it was an IT
process, it did not fall within the scope of the OU
assessed.

Most Customer-Supplier base practices are performed.
The strengths of this process category are iainly as a
result of the customer’s relationship with the team The
weaknesses of this process category is that minimal
configuration management would make it difficult to
repeat. Project A, achieved Level 3 for ‘Supply
Software’, as a result of the small scope which this
process covered, and as a result, they did not require
‘Operate Software’ process to be assessed either.

3
&
Capablity
Level 3
2
1
4]

* slipe
vis
Cate

fgory

Figitre 12: Derived SPICE Profile for Support process
category {66]
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All Support processes were assessed and the profile is
shown in Figure 12,

The strengtlhs of the Support process category consist
mostly of the fact that a customer was fitlly involved in
all ~erification, validation and joint reviews. The
major weakmesses are that record keeping (i.e. change
records, verification and validation test results,
problem analysis, configuration item tracking and
history) is not always done, although the quality
practice may have been performed. Project B achieved
a higher capability level for many of the Suppornt
proccsses, as a resuli of their more formal
documentation, procedures and standards defined.
Projects C and D achieved a higher capability levet for
‘Perform Work Product Verification®’, as a result of
their more formal reviews with a wide range of users.
This supports the fact that there were values for the
Technical Quality Index on the PEP footprint for
projects C and I only.

Capabliity
Lavsl

Figure 13: Derived SPICE Profile for Managzment
process category {667

All Managemenl processes were assessed cxcept
‘Manage subcontractors’ and the profile is shown in
Figure 13, The reason for this was that no external
resources were contracted as part of the project.

The project management process is pesformed, but not
all base practices. Most notably, project evaluation was
nat performed on any projectls, More formal
management is required in the ureas of quality and
risk. Projects C and D uchieved Level 1 for quality
management, since they bad resources officially
responsible for these activities. Project B had resources
officially responsiblc for risk management.

B
Capahliity ]
Lovel 3
2
! H B
Qe ;
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Process ¢ . . P
T4 T orace
&8
Catr *
ary

Figure 14: Derived SPICE Profile for Organisation
process category [65]

All Organisation processcs were assessed and the
profile is shown in Figure 14, This had to be partiatly
assessed in context of the entire OU, excepi where
teams were large enough (i.e, projects B, € and D) to
have their own influence on these processes.

For the *Provide Skilled Human Resources’ process,
SPICE suggests that training and skilling is the
responsibility of managers, however the OU took a
human-centred appronch, where each individual is
responsible for his/herself, and empowered to make
their own decisions, This may be the reason that it
performed better than the others. Although processes
are defined (projects C and D had resources dedicated
10 this and achicved a higher capability level), there is
no amangement for future process improvements.
Infrasiructure by means of organisation-wide
standards and rcsource libraries (of all configuration
items} did not exist, but was provided for the physical
and language software enginecring environments,
More of this was available for the IT programunes
(projects B, C and D) than the independent project. IT
programmes secm to have made more provision for
the libraries and standards, One IT programmc had a
high degree of team co-ordination, co-operation and
transparancy and most of their processes were at Level
1.
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Rlevel® OLevel 1 Btlevel 2 RLevel 3
Mievel 4 BLevel 5

. QA % 3%

B8 0%
3 0%

N 34%

Figure 15: Derived SPICE Profife per argonisational
unit {661

Aggregated, the projects are mainly at capability level
I (Figure 15), performing a large number of the base
practices. As a result of processes not existing, or the
onies being used on the project not being documented,
the pr “uct would not be repeatable. Projects B, C and
‘D, concidentaily, have the same aggregated capability
levels. The achievement of Leve! 1 means that this OU
would fall in the category with the majority of other
organisations, as rentioned earlier.

7.1.9 SPICE experiences
Interesting resuls from the assessment were that:

» assessment had to be pianned, resourced,
managed and tracked,;

o the Pareto principle should be taken into account
to avoid concentrating tco long on anything;

»  processes are habitual;
= interviewees are keen to improve and are honest;

o lack of work product impairs higher capability
fevel assessutent;

« reconunended minimum SPICE assessor skill set;

« validation of SPICE assessment ratings takes a
large amount of time; and

« the task order.
From an assessor’s point of view:
e data collection was time consuming and for the

inlerviewees, taxing, but analysis of data revealed
interesting results.

o The fact that the assessor was infernal and
interviewed resources, rather than gathering
questionnaires also assistert - Jith deductions and
assumptions, which . .ot have been made
otherwise,

o With sn OU without many institutionalised
processes, this amount of detail is not necessary
for improverent. The reason for this is that it is
simple to check whether processes have advanced
to the next capability level, by asking for
additional work products, which are not available
at present.

Caurrent processes are individual-dependent, and high
staff’ turnover introduces the risk that yon could one
day produce an excellent product, and the next day,
with a resource without the same magnitude of (both
technicat and business) knowledge, a bad product
could be produced,

All process participants and sponsors agreed with the
results and recommendations. A significant fact is that
individuals need time to implement any improvements
and with the high time pressures and inefficient
project estimations, there is 1o hope of this happening
urdess specific projects for this are set up, or
individual time is allocated.

7.1.18 SPICE tmprovements

A proposel 1s to do detailed assessment (down to work
product and base practices) on processes that are focus
areas for improvement, and just do estimations at the
capability level for all other processes to reduce time.

ISO/MEC 15504 will be fully released as a technical
report at the beginning of next year, Moving from v2.0
to v4.0, the SPICE document set has changed and
been improved. In the release version, Measurement
hac been classified as an Organisation process of iis
own, rather thar just a management practice of Level
4.

7.1.11 SPICE process improvenents

Pecommendations for process improvement revolved
around:

e defining a common process framework with
improved process role definition, deployment,
tracking and change management;

e or clse to focus on maintenance processes that
currently generated higher revemue for the

department,
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Other independent recommendations were:

¢ creation of 2 work product archive;

+ usage of iew templates and standards;

*  definition ¢f corumunication procedures;

* more proaclive career development and tralning
(particular in Support and Management base
practices);

« gand formal knowledge sharing, as part of, or
independent of centres of excellence,

7.1.12 General

Process inprovements OU wide have already taken
place since this measurement, but largely due to
outside factors and not fhese measurements and
assessments. These have included intprovements to {he
project management, test and change conteol process,
Interestingly, since these improverients are ‘Level 1’
improvemsnts, ie, individual driven and dependent,
they have not gained the sapport required which
would have put them ox: Level 3,

Also, the product measures area is to be addressed
shortly, when the requirements definition template is
released. However, this will probably suffer the same
problems which other initiatives have experienced,

8. Amnalysis and significance

It was amticipated that a high degree of correlation
may not have been possible, but there would be some
indication as to how a pecific snfiware process could
kink to a specific performance indicator,

Due 1o the fact {hai there was such a small range of
functional size and capability levels, it was difficult to
make any definile assertions,

8.1 Comparis-u: intlicator relationshipy
Thenextsec lists the relationships which appeared
to be possible from the cotuparison of the case studies,
This is followed by the list of relationships which did
not result from the comparison, but sere betieved to be
plausible, [52]

8.1.1 Possible inlicator relationships - 2 FPA
counts/SPICE general

Relationships which arese from the FPA/SPICR
analysis are next considered in this seclion,

Finding: Determining the fonctional size pre- and
post~ development provides a higher OU capability
level and ‘Supply Software’ capability fevel.

Discussion: If the fonctional size is used within the
procestes to assist with project estimation and with
managing customer’s expectations, it would make a
positive impact. This wouwld imply that the ‘Manage
the Praject’ capabiiity level should also be higler, The
case of the ‘Supply Software” capability level seems to
be invidental,

Finding: Higher OU and ‘Supply Software’ capability
levels allows for pre- and post- development functional
size,

Discussion; Higher OU capability level allows the
processes 10 be in place for determining pre- and post-
development functional size, The case of the *Supply
Software’ capability tevel scems 1o be incidental.

8.1.2 Possible indicator relationships ~ FPA/SPICE
ou

Finding: Regardless of the OU capability level, it
could deliver any small size application,

Discusston: This implies that size has no impact on
the software engineering processes. This may not be
valid, since the sclection process means that only
completed projects are included in PEP.

8.1.3 Possible indicaior relationships - FPA/SPICE
Customer-Supplier process category

Finding: The basis of 2 function point count is that it
measures the size of a system delivered to o customer
from the business point of view. Although there was
ne obvious correlation between funclional size and
Customer-Supplicr processes, a system delivering ne
business value, which then could be funclional size
zcro, should have a Level 0 Customer-Supplier
process.

Discussion: This is an abstract notion, since i is
unlikely that any reasonable business will deliver such
& system.

8.1.4 Possible indicator relationships - FPA/SPICE
Enginecring process category

Finding: There is no nlear correlation beiween
functiongl size wi:d Enginecring processes, although a
larger sized system may exclude “Mainiain System and
Soltware’ initially - particularly if it does not fall
within a PEP cycle or scope of an assessment,
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Discussion: The reason for tlds is that a larpe system
wotlld probably not complete both development and
maintenance within the interval of a year (time span of
a PEP cycle), so the project would ¢ither be assessed as
a development or a maintenance project,

8.1.5 Possible indicalor relationships - FPA/SPICE
Supporf process category

Finding: There is no obvious cosrelation between
functional size and Support proceszes, although a
larger sized system may have higher ‘Devclop
Documentation® “Performn Confignration
Managentent’, and ‘Perform Audits’ capability levels,

Discussion: This may be a result of ihe programme
being in place for a longer time, and having the
processes in place, rather than any refation to size.
Another rationale is that a smaller system requires less
conirol mechanisms, where the mechanism could be
the documentation, configuration management and
audit processes.

8.1.6 Possible indicator relotionships - FPA/SPICE
Management process category

Finding: There is no obvious correlation between
functional size and Management processes, 2lthough a
larger sized system wmay have a lower ‘Munage
Quality’ ~.apability level and higher ‘Manage Risks'
capability level and vice versa.

Discussion: This may be a result of the programme
being in place for a lonper time, and having the
processes in place, rather than any relation (o size.
Ancther ratiovale is that a larger system has hipher
risks, but has rcached the Jimit on conirol
mechanisms, where the mechanism could be the
qualily management pracess.

8.1.7 Possible indicotor refationships - FPA/SPICE
Organisalion process category

Finding: There is no obvious corrclation between
functionat size and Organisation processes, although a
smaller sized system may have a higher ‘Engincer the
Business’ and ‘Define the Process’ capability level,

Diseussion: The smaller sized sysieins were not used
for business re-enginecring or process definition
specilically, but possibly their size was an indication
that these exercises or infrastruciure had already been
previously defined as part of an IT programme.

Possible indicator relationships for FPA and SPICE
are summarised in Table 6. ‘

Table 6: Comparison summary

TPA SPICE

‘Defing the Process’
capability level (inverse)

Functional Size

Functional Size ‘Develop Documentation’

capabilily level

Functional Size “Fngineer the Business’
capability level (inverse)

Functionat Size ‘Manage Quality’
capability level (inverse)

Functicnal Size ‘Manage Risks' capability
fevel

Funclional Size ‘Perform Audits’
capability levet

Funclional Size ‘Perform Configuration
Management’ capability
levet

Functional Size =0 Customer-Supplier

capability level =0

Large Functional Size | No ‘Maintain System and

Software’ process

Pre- and post- Higher “‘Supply Software’
devetopient count capability level
performed,

Pre- aud post- Higher OU capability
development count lcvel

pertonmed,

8.1,8 Possible indicator refafionships - Small
FPASPICE Customer-Supplier process category

Assuning {he fnctional size of the case study projects
is small.

Findig: Small size results in a higher capability tevel
for ‘Manage Customer Needs' and ‘Provide Custotner
Service’,

Discussiom: It would appear that a smaller sized
systen would be easier to manage with a customer,
since any changes would have a sniler impact than a
change to a lacger sysiem,
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Finding: Higher capabilily level for ‘Manage
Customer Needs’ and ‘Provide Customer Service’
results in a small size system.

Discusston: The reason may be if the project was
timeboxed and less functipnality was delivered due {o
customer service and relationship management.

8.1.9 Possible indicator relationships ~ Small
FPA/SPICE Engineering process category

Finding: Small size results in higher capability level
for all Engincering processes, oxcept ‘Maintain
System and Software’.

Discussion: This could support the fact that smailer
systems are ecasier to control and allow one to
concentrate on the primary processes of softwure
development.

Finding: Higher cnpability level for all Enginecring
processes, except ‘Maintain System and Software’
produces small size.

Dijscusston; The reason may be if the project was
timeboxed and less functionality was delivered due to
software development management,

8.1.10 Possible indicator relationships - Smal
FPA/SPICE Support process calegory

Finding. Small size results in 8 higher capability level
for ‘Perform Work Product Validation’, *Perform Joint
Reviews’ and ‘Perform Problem Resolution’,

Discussion: The only plausible reason for this
relationship is that a smaller system requires less
support mechanisms, where the mechanism could be
the vatidation, joint review and problem resolulion
processes.

Finding: High capability level for ‘Perform Work
Product Validation’, ‘Parform Joint Reviews’,
‘Perform Problem Resolution’ results in a small sized
syslem,

Discussion: This may be caused by a project which
was limeboxed and less functionatity was delivered as
a result of the additional controls from these processes.

Finding: Small size produces a lower capability level
for ‘Performn Work Product Verification’.

Discussion: Results of not performing verification is
not directly delectable by a customer, as opposed (o,
for example validation, unless (he customer performs
thorough testing or uses the system thoroughly, This

could imply that small sized systems have less formal
testing.

Finding: Lower capability level for ‘Perform Work
Product Verification’ resuts in a smalf sized system,

Discussion: This may be caused by a project which
was timeboxed and less functionality was delivered as
4 result of the additional controls from the processes
and lack of verification and rework required.

8.1.11 Possible indicator relationships - Small
FPA/SPICE Management process eategory

Finding: Small size produces a highr capability fevel
for ‘Manage the Project’,

Discnssian: This could support the fact that smaller
sysiemns are easier to control and allow one to
concentrate on the primary processes of software
development.

Finding: Higher capability level for ‘Manage the
Project’ results in a small sized system.

Discyssion: This may be caused by a project which
was timeboxed and had good estimation practices,
resulting in less functionality being delivi zed.

8.1.12 Possible indicalor relationships - Smail
FPA/SPICE Organisation process calegory

Finding: Small size causes a lower capability tevel for
‘Improve the Process’.

Disctission: Small size could mean thero is not enough
tune to institutionalise a p.acess improvement,

Finding. Lower capability level for ‘Improve the
Process’ canses smail size.

Discussion; This may be caused by a project which
was timeboxed and process improvemenis were
introduced, which required time to be spent on
learning them; and resulting in Iess functionalily being
deliverad,

Finding. Small size results in a hipher capability level
for ‘Provide Skilled Human Resources’,

Discussiom, Small projects could have increased the
skills in the departmuat by creating opportunities on a
larger number of diverse projects.

Finding: Higher capability level for ‘Provide Skilled
Human Resources’ results in smal! size,
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Discussion: The projects assessed all had highly
skilled resources through a mature trining and
empioyment process. This could not have had an
influence on the size of the projects.

Possible indicator reiationships for small counts and
SPICE are summarised in Table 7.

Table 7: Comparison summary

MLA 120
Table 7: Comparison summary
IPh SPICE
(inverse)
Functinnal Size ‘Provide Skilled Human
Resources’ capability
level (invezsc)

8./.13 Possible indicator

relationships - PEP/SPICE

FPA

SPICE

TFunctional Size

‘Develop System
Requircments and
Design' capability level
{inverse)

‘Develop Soflware
Requirements” capability
[evel (inverse)

‘Develop Software
Design’ capability level
{inverse)

‘Tiplement Software
Design’ capability level
(inverse)

‘Integrate and Test
Software’ capability level
(inverse)

‘Integrate and Test

Sysiem’® capability level
{inversc)

—

Functional Size ‘Improve the Process’
capabilily level

Functional Size ‘Manage Customor
Needs’ capability level
(inverse)

Functionnl Size ‘Manage the Projeci’
copability level (inverse)

Functionai Size ‘Perform Joint Reviews'

capability tevel {inverse)

Functional Size

‘Perform Problem
Resolution’ capability
ievel (inverse)}

Functional Size

*Perform Work Product
Validation® capability
level {inversc)

Funclional Size

‘Perform Work Product
Verification' capability
level

ouv

Relationships which arose from ihe PEP/SPICE
analysis are next considered in this section.

Finding: There is no obvious correlation between
Jootprint performance indicalors and copability level
of an QU, although an OU with a higher capability
level may have a higher technicai quality index and/or
vice versa,

Discussion: This seems to indicate a relationship
between error iracking and capability. Examining
ISO/IEC 15504-5 [32), it is scen that for the first lire
at capability level 2, Preblem report and corrective
aclions database is an infrastructure characteristic.

81,14 Possible indicafor relationships - PEP/SPICE
Custamer-Supplier process category

Findding: There is a relationship belween finction
delivery index andfor staffing index; and ‘Manage
Customer Needs’” and/or ‘Provide Customer Service’,

Discussion: A strong customer relationship couid
improve the gathering and controlling of requircments
changes, support, trsining and establishment of
customer salisfaction. This in turn wowld make the
project fumctional size more manageable ond
communication and tequire an average number of
people to be involved in the project, thercby improving
the function delivery and staffing index.

8.1.15 Possible indicator relahanships - PEP/SPICE
Engincering process calegory

Finding: There is a relationship between fanclion
delivery index and all Engincering processes, except
‘Maintain Sysiem and Software’,

Discussion: I coud be argued that following basic
soflware engincering practices would have a positive
cffect on your project size, time and effort and thus on
vaur funclion delivery index,

Functional Size ‘Provide Customer
Sctvice’ capabilily level
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Finding: There is a relationship between staffing index
and all Engineering processes, except ‘Maintain
System and Software’.

Discussion: Good software engineering practices could
indicate team ave fairly experienced, and thus require
an average number of people to be involved in the
project, making the staffing index average.

8.1.16 Possible indicator relationships - PEP/SPICE
Support process calegory

Finding: There is an inverse relationship between
function delivery index and ‘Perform Quality
Assurance’; an inverse refationship between function
points por {siaff) month and/or schedule conformance
ang ‘Derolop Docunentation’, ‘Perform
Configuration Management® andfor ‘Perform Audits’;
and a relationship between staffing index and
‘Perform Quality Assurance’ process.

Discyssion: Tt could be argued that minimising these
practices would decrease the amount of
“administration”, and therefore also the time and
cffort {0 produce a system of that size. This would
increase functionality detivered per (staff) month, or
improve the meeting of the schedule, thereby
increasing function delivery index and ensuring that
an average size team is not required and decreasing
schiedule conformance, since the projecls are fairly
simall. However, the future negative effects cannot be
assessed,

Finding: There is a relationship between function
delivery index, staffing index andfor scheduie
conformance; and 'Perform Work Product Validation®,
*Perform Joint Reviews’ and/or ‘Perform Problem
Resolution’.

Discussion; A stiong customer relationship could
improve the gathering and controlling of requirements
changes, and thus the project functional size. This
would improve the function delivery index; schedule
conformance and communication, requiring an
average number of people to be involved in the project,
making the staffing index average.

Finding: There is a relationship between technical
quality Index and ‘Perform Work Product
Verification’,

Discussion: Usage of formalised testing process would
mean a larger number of records kept. Also, the higher
the capability level of the process, the greater the
nutiber of errors detecled during testing and early
operation,

Finding: There is a relationship between budget
conformance and ‘Perform  Work  Product
Verification’.

Discussion: Verification could minimise rework,
which. would allow the project fo meet its schedule and
therefore its estimated cost. However, this is net
reflected in a relationship between schedule 2ud
verification.

8.1,17 Possible indicator relationships - PEP/SPICE
Management process category

Finding; There is o possibility of refationships between
function defivery index, staffing index and/or schedule
conformance and ‘Manage the Project’,

Discussion: These are factors influencing project
management - higher productivity and/or better
schedule conformance and/or proper staiffing should be
an indication of a well-managed project. Also, an
average leam size may be easier lo manage as a result
of there being 1258 communication overhead, but ..ill a
reasonable amount of resources 1o complete work. This
could increase the capability level of ‘Manage the
Project’,

Finding: There is a possibility of relationships between
techmical quality index and budget conformance and
‘Manage Quality’,

Discusston: The higher the cupability Ievel of the
process (an indication of a w.re formalised testing
process), the greater the nua. ser of errors detected
during testing and early operation. This could decrease
reworly, and give a higher technical quality index and
greater probability of meeting budget..

Finding: There is an inverse relationship befween
function points per (staff) month, schedule
conformance and ‘Manage Risks'.

Discussion: More risk management mechanisins could
decreage the number of function points delivered per
staff month.
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8.1.18 Possible indicator relationships - PEP/SPICE
Organisation process category

Finding, There is a possibility of relationships between
hunction delivery index and ‘Improve the Process’

Possible indicator relationships for PEP and SPICE

are summarised in Table 8.

Tuble 8: Comparison Summary

(inverse); schedule conformance and ‘Improve the PEP SPICE
Process’ (inverse);, siaffing index and ‘Lmprove the
Procass’ (inverse). Budget Conformance ‘Define the Process’
capability level
Discussion: Tt has been pointed out in texts that Bea S
introducing changes to an cavironment will require a Budget Conformance Engl;l.ll?w It e lBusmess
learning curve, This will initially decrease capability level
productivity, require additional resonrces and Budget Conformance ‘Manage Quality’
ultimately impact negatively on schedule. capability level
fFinding: There is a possibility of relationships between Budget Conformance ‘Per.fonn.w?rk Pm,d‘_m
function delivery index and ‘Provide Skitled Human Verification” capability
Resouzces’; stafling index and ‘Provide Skalled fovel
E'{“m"{“- Rt'moutccs’; schedule ‘conl'ormance and Budget Conformance ‘Provide Sollware
Provide Skiiled Human Resources®, Engineering
L Infrastructure’ capability
Discussion: Tt is likely that more proficient resources level
will be available and thus more produciive with a well- - -
defined Muman Resource process, Having morc Function Delivery ‘Develop System
proficicnt resontces, will mean that Jess resources are Index Requirements and
reguired to complete the same smount of work in that Design’ capability level
timc.and a project is also more likely to meet schedule ‘Develop Software
requirements. Process definition and SE infrastructure Requirements’ capability
may have resulted in the availability of the process. level
This would have allowed for a greater number of
errars to be detecied during csting and carly ‘Develop Software
operntion, and reducing rework, a2llowing budget lo be Design’ capability level
miet. ‘Implement Software
Design’ capability level
Finding: There is a possibility of relationships belween tgn’ capability lev
technical quality index and/or budgel conformance ‘Integrate and Test
and ‘Definc the Process’ andfor ‘Provide Software Software’ capability level
Engineering Infrastructure®, ‘Integrate and Test
System’ bility Ievel
Discussion: This scems to support the fots that yoom cph
process definitior and eavironmental factors improve Function delivery index | ‘Improve the Process’
product quality. capability level (inverse)
. . . N Function Delivery ‘Manage Customer
Finding: There is a possibility of relationships between A s
technical quality index andfor budegct conforinance Index Needs” capability lovel
und ‘Engineer the Business’ process Function delivery index | 'Manage the Project’
capability level
Discussion: An QU engincering its business, having as - - : N .,
a business goal ‘improving quality’ might introduce Fanction Delivery P erfon_n Joint Reviews
better testing and reviews. This would improve the Index capabllity level
technical qunl.ily, and ultimately budgel conformance Function Delivery “Perlorm Problem
through reducing rework. Index Resolntion” capability
level
Function Delivery ‘Perform Quality
Index Assurance’ capability
level (inverse)
Fynction Delivery ‘Perfyrm Work Product
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Table 8: Comparison Swamary Table 8 Comparison Summary
PEP SPICE PEP SPICE
Index Validation® capability Schedule Conformance | “Perform Work Product
level Validation® capability
Function Delivery *Provide Customer level
Index Service” capability level Schedule Conformance | ‘Provide Skilted Human
Function delivery index | ‘Provide Skilled Human Resources’ capability
Resources’ capability level
level Staffing Index = High -
Function Points/Month | ‘Develop Documentagion’ average ‘Develop System
capability level (inverse) Recquirements and
Function points/month | ‘Manage Risks’ capability Design’ capability level
level (inverse) ‘Develop Software
Function Points/Month | ‘Perform Audits’ :lcq;nrements’ capability
capability Jeve! {inverse) cve
Function Points/Month | ‘Perform: Configuration l:?e? ek:p;fofgvlz_!re fevel
Management capability 1gn” capabllity
level {inverse) ‘Implement Software
Function Points/Staff | ‘Develop Documentation’ Design’ capability level
Month capability level (inverss) ‘Integrate and Test
Function points/staff ‘Manage Risks® capability Software’ capability level
month Yevel (inversa) ‘Integrate and Test
System’ bility level
Function Points/Staff | *Perform Audits’ ystem capablllty leve
Month capability level (inverse} Staffing Index = High ‘Manage Customer
average Needs® capability level
Function Points/Staff ‘Perform Configuration 5 ud
Month Management’ capability Staffing index = High ‘Manage the
level (inverse) average Project’ capability level
Schedule Conformance | ‘Develop Documentation’ Staffing Index = High ‘Perform Joint
capability level (inverse} average Reviews’ capability lovel
Schedule Conformance | ‘Improve the Process’ Staffing Index = High ‘Perform Problem
capability level (inverse) average Resolution’ capability
fevel
Schedule Conformance | ‘Manage Risks’ capability
level (inverse) Staffing Index = High *Perform Work
- average Product Validation”
Schedule conformance | ‘Manage the Project” capability level
capability level
: —. Stafting Index = High ‘Provide Custorner
Schedule Conformance Perfo.rr'n Aud.us_ average Service' capability tevel
capability level {inverse)
: - Staffing index = High ‘Provide Skilled
Schedule Conformance | *Perform Conlﬁgurat}qn avernge Human Resources’
Management’ capability capability level
level (inverse)
: - S Staffing index = Low ‘Improve the
Schedule Conformance Pep:’f;:i?:y JlmmlRewem average Process’ capability level
capability leve
; Stafiing Index = Low ‘Perform Quality
Schedule Conformance | *Perform Problem _ average Assurance’ capability
Resolution’ capability tevel
levei
Technicat Quality ‘Define the Process’
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Table 8: Comparison Summary

PEP SPICE

Index capability level

Technical Quality ‘Engineer the Business’

Index capability level

Technical quality index | ‘Manage Quality’
capability leve]

Technical Quality ‘Perform Work Product

Index Verification’ capability
level

Technical Quality ‘Provide Software

Index Enginecring
Infrastructure’ capability
fevel

Technical Quality OU capability level

Index

8.1.19 Unproven  indicafor  relationships -

FPA/SPICE

Relationships of FPA and SPICE which were believed
to be true, 't could not be proved from the analysis
are next Lonsidered in this section.

Lpothesis. A larger application would require more

- rigorous Management processes, but due to the fact

that the projects were small (and most projects in the

department are small), it could nol be proved. This

contradicts the possible inverse relationship between
quality managemert and functionat size.

Rationale: Larger projects need more control.

Unproven indicaor relationships for FPA and SPICE
are summarised in Table 9,

Hypothesis: At a higher capability level, the fuaction
delivery rate would increase. Processes required to
achieve this higher capabiiity level would be constant,
causing cost (and therefore budget) to decrease and
schedule to be met, making the footprint appear high
above baseline in three spokes.

Rationale: Tndications {69] are that as one moves up
the capability maturity scale, productivity would
increase, costs would decrease, estimations would
improve and cuality would increase.

Hypothesis: Having all Customer-Supplier, all
Support, ‘Develop  Sofiware and  System
Reguirements’, and ‘Integrate and Test System and
Software’ processes at a higher capability level would
improve the lechnical quality index and decrease
MTTF, thereuy making the fooiprint appear better.

Rationale: 'The checks required by the V-mode! would
be fully institutionafised.

Hypothesis; The PEP resuits categorically state that
projects are over-budget, on-time and meeting
custormer requirenients.

Rationale: Considering the SPICE assesstnent results,
it is likely that the excellent Customer-Supplier
relationship had an influence on the last measure, The
combination of ‘Manage the Project’ and Customer-
Supplier processes, together with excellent resources
had an influence on the second measure, Project
estimalion would have influenced the first measurs,
and since the function point counts were done in
retrospect, 1hey could not improve the estimation. The
‘Manage the Project’ - on-time relationship appears in
the possible relationships above.

Hypothesis. Once the relalionship between the
Jootprint performance indicators is stabilised, it may

Table 9: Comparison summary then be possible to "stretch the rubber band" evenly
across all performance indicators. This may relate
¥PA SPICE direcily to an organisation’s capability level, i.e. the
- - . — achievement of a munaged process by moving from
Functional Size Manz'lg‘e the Project capability level 1 10 2,
capability level
‘Manage Risks’ capability Rationale; See discussion on chaos in section 8.4.
level
i Unproven indicatar relationships for PEP and SPICE
Manage Subcontractors’ are surunarised in Table 10,
capability levet
8,1.20 Unproven  indicator  relutionships - Tuble 10: Comparison summary

PEP/SPICE

Relationships of PEP and SPICE which were believed
to be true, but could not be proved from the analysis
are next considered in this section.

PEP SPICE

*Manage the Project’
capability level,
particulasty Estimation

Budget conformance
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Table 10: Comparison summary

Table 10: Comparison summary

Management’ capability
fevel

PEP SPICE PEP SPICE
Budget nonformance OU capability level Schedule conformance | “Acquire Software’
Function delivery index | OU capability level capability level
Mean time to failure *Acquire Software’ schadile coxiormmnce Nee ds= ,g:'ac:;iﬁmi el
capability level pability Tev
Mean time to failure “Develop Documentation’ Schedule comtormee Cﬁdargﬁe t:l:v:l oject
capability leval pability
Mean time to failure ‘Develop Software Schedule conformance C?g:;?ﬁ Slcél;’t:are
Requirements’ capability Y
level Schedule conformance | ‘Provide Customer
Mean time to failure ‘Develop System Bervice’ capabllity level
Requirements and Schedule conformance | ‘Supply Software’
Design’ capability level capability level
Mean time to failure ‘Integraie and Test Schedule conformance | QU capability level
Software” capability level Technical quality index | *Acquire Softwere’
Mean time fo failure ‘Integrate and Test capability level
System’ capability level
ystem capabilty leve Technical quality index | ‘Develop Documentation”
Mean time to failure *Manage Customer capability level
Needs' ility level
eeds” capavility teve Teclmical quality index | ‘Develop Software
Mean time to failure ‘Operate Software’ Requirements’ capabitity
capability level level
Mean time to failure ‘Perform Audits’ Technical quality index | ‘Develop System
capability level Requirements and
Mean time to failure ‘Perform Confignration Design’ capabulity level

Technical quality index

“Integrate and Test
Software’ capability level

Mean tiine to failure ‘Perform Joint Reviews' Technicai quality index | ‘Integrate and Test
capability level System’ capability level
Mean time to failure ‘Perlorm Problem Technicat quality index | ‘Manage Customer
Resolution’ capability Needs’ capability level
level Technical quality index | ‘Operate Software’
Mean time to failure ‘Perform Quality capability level
Assurance” capability Technical quality index | ‘Perform Audits’
level .
capability level
Mean time to failure Per_fonp ‘{Jork P{Ofiuct Technical quality index | ‘Perform Configuration
Validation’ capability N i
1 Management' capability
evel
level
Mean time to failure ‘Perform Work Product ] . . ] -
Verification® capability Technical quality index Perfo'n.n Joulxt Reviews
level capability level
Mean time to failure “Provide Customer Technical quality indcx Tf irrmt'f“ P ,mblen;.li
Service’ capability level emanition” capadt ty
Mean time to failure *Supply Sofiware’ - . p :
capability level Technical quality index | ‘Perform Quality

Assurance” capability
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Table 1¢: Comparigon smemary

PEP SPICE

levet

Technical quality index | ‘Perform Work Product
Validation® capability
level

Technical quality index | ‘Perform Work Product
Verification’ capabitity
level

Technical quality index | “Provide Customer
Service’ capability level

Technical quality index | *Supply Software’
capability level

8.2 Comparison: models
8.2.1 Similarifies

The models do not appear to have anything in
common.

8.2.2 Differenices - measurement type

SPICE looks at qualitative measures, i.¢, capability
levels and gives an idea of why things are happening
to processes in ‘operational’ terms. [38] PEP looks at
quantitative measures, ie. ¢ost, quality, effort and
gives an idea of what is happening to processes in
business tenns. [51]

PEP displays a limited number of measures, which
should be standard project measures, recorded as
outpuls of a nommai software engineering project
management process. If they were regular process
outputs, they would be assessed as the work product
“Measures’. SPICE provides the process measure.

8.2.3 Differences - complementary nature

As stated by Pfleeger and Rombachf4l], the two
technigues should be able to complement each other,
as measurement helps you draw an objective process
model, while application of Improvenient fechniques
improves youwr ability fo measure quality, by
confirming improvenients in process and product,
albeit in small increments, The organization will
normally use a mixture of effectiveness measures and
capability levels to set fargels jfor Improvement.
Capability levels will indicate the wost promising
improvement areas according io the distance befiveen
the organization’s practices and the baseline; on the
other hand, effectiveness measures of the processes
will provide information about the efficacy of the
organization's processes conipared fo the needs [343

8.2.4 Differences-  people  and
interprefation

technology

PEP uses pesple issues and technology to interpret the
results, SPICE limits this influence to Level 1
(Performed),so that, if an OU dees not have reasonubly
stilied resources on these technologies, they will not
petform the base practices. Since base practices are the
basis of processes, a process would not assist © ¢
peaple anyway. In PEP it may be difficult to isolaic .
influence of the process alone - this could be a
symplom of a Level 1 OU. Since Level 2 is a Managed
process, it seems to indicate that the effectiveness of
the PEP measures are reliant on certain managemend
practices being in place.

8.2.5 Differences - product quality

No indication by PEP of whether product quality is
predictable and consistent. However, comparing
graphs from year to year, may be able to indicate
trends in lerms of quality, At such a low capability
level, SPICE believes performance is very much
dependent on human {including environment) and
tecanological factors.

8.2.6 Limitations of PEP - benchmarking

Using the PEP database with varying OU capability
levels, one could benclumark against organisations
outside one’s league, This is of concern, since it could
cause one to set unrealistically high expoctations or
havirg the opinion that one is performing relatively
well according to industry standard, when one is not at
all.

8.2.7 Limitations of SPICE - influence on
organisational performance

The influence of the current processes independently
on the organisation’s overall performance is unknown,

Garbajosa-Sopena [12) scems to weight cost at the
same significance as product and process. PEP can
consider cost as one of their performance measures,
SPICE does not consider it in the assessment,

It is not necessarily true that a high capability level
would yield the best product, but it is believed it would
be able to yield a product of a predefined minimum
standard {73,3,72). Other studies have indicated that
processes do indeed improve product [10,5,39].

[mprovements of isolated or groups of processes, e.g.
project  est.auon, subconiracting management,
configuration  management,  software  process
organisationaf and managument infrastructure
establishment within different industries and countries
also indicated varying returns on investment [73].
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In 1993, ihe following figures were obtained - 82-96%
of organisations were at Level 1, 3-17% at Level 2 and
1% at Level 3 [691. Thzy had made use of CMM and
Bootstrap in Eurcpe, USA and Japan.

8.2.8 Limitations of PEP and SPICE - intra-
influences

There is no detuil on which processes infiuence others,
or which footprint performance indicators influence
each other. However, methodologies such as CMM
and Trilliven provide roadmaps or key process areas as
guidance on the order in whick processes may be
improved. {73]

8.2.9 Limitafions of PEP and SPICE - culfaborafion

The organisers of the second international software
metrics symposium [42] state that the nwost successful
measnrement occurs when researcher, practitioner and
customers collaborate.

8.2.,9 Limitafions of PEP and SPICE - group
differences

Separate assessments within PEP and SPICE may be
required as a result of the differcnt methods used by
the different groups within IT Application Syslems
(also a characteristic of a Level 1 organisation).

8.2.11 Limitations of PEP and SPICE - additional
measures

It is noteworthy that although ‘Measures’ is a2 work
product of a number of different processes, it appears
for the first time at capability level 4 of the SPICE
model, This does not necessarily suggest that an QU
which achieves Lovel 4 is the only one that should
have this work product, but possibly that at this Iv: .1,
it is most effeclively used, Also, th¢ work product
*Measures’ can include any of the folowing: Profect
measuzes, Process measures, Quality measires, Fieid
measures, Service level measures, Risk measures and
Staff performance measures.

[FPUG’s view (Figure 16} is thal measurement is the
commonatity among several disciplires.

MLA 120
Processes
Measurement
f’/
Project Management Quali

Figure 16: Relalionship between measurement and
ofher disciplines [20]

This indicates an interscetion between process, project
and quality (product) measures. Product quality
measures were not included as par of this research.
However, based on the SPICE assessment, they were
often missing from requirements definition. This may
be an indication that a fundamental metric is rot being
formally considered within the currsnt processes.
Quality mcasurcs gre an impodant pat  of
measurement and do not replace process Rmieasures.
{38,1,73}

Abran considers that product and process measures
provided the inpuf for the feedback loop of fotal
quality management. {13

8.2.12 Limitations of PEP and SPICE - complete
process assessment

Garmus and Herron have a ‘Complete Process
Assessment Mode!” (Figure 17} which includes bath
measures represented above, but sorae which are not
fully includeA.
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Figure 19 Software Process Measurement
Applications {35]

Gasston and Rout [14] assessed softwar: process
effectiveness of a configuration managerent process
using a defined set of metrics for eack wevel and under
the categories Economic, Humun and Managerial
factors. They developed the inodel in Figure 20.

Figure 17: Garmus and Herron Complete Process
Mode! [13]

According to the guidance provided in ISO/IEC
15504-7 (Figure 18), PEP couid be seen as fuifilling
the role of the ‘Industry norms and benchmarks’, with
a SPICE assessment falling into the process

assessment request,
. :5 )
Eaftw-are — lnc:jushy . o lmpwyemem%nn g: (
improvement request _ = " coltwan Pm“s: t['% E
Ay |
it
Kiganisation's naeds o |
and business goals H s
PROCESS b —
MPROVEMENT, '
| HAPEE - s g e
o ' - iy
Process assessmant impravement plans §.1 ;(’ PROCESS EFFICACY
faauest and acords h L oaoflS o inacjoving S
(See pail 3 and 4) (Sse part 8 ¢ " .
A ACTIVITIES
Asressment oulpla Tatget capabliity profiles $24 aché ) \nmuedby
(process profile and from procass capabllty LT ) e
assessment record dolefminalion Y AET ™~ COMPETENCE
1c¢c! YOALS
Practieas {ram compalible vE inachievig
procass modal
(Sea part 2}
Figure 20 Hierarchical conceptual model jor
assessment of process effectiveness within
! . organisations [ 14
Figure 18 Pracess iimprovement context {34} 8 s{14]
Gasston {15] expanded on this by adding STMT
8.2.13 Limitations of PEP and SPICE - complefe (Standards, Tools. Methods and Technology). Gasston
process measurement then discussed re-enginecring/revolution as opposec to

evolution and suggests & Process/Praduct Quality
Modsl (Figure 23). In the model, the evaluation of
product mous! uses SFICE; the product profile consists
of the product quality «ttributes identification; the
software product quality evaluation consists of
Dromey’s product quality framework[9]; and the
process cffectiveness evaluation covars a large number
of areas, PEP covers the economic factors - the extent
of coverage of the other measures is wncertain,

Also, Figure 19 represents a sofiware process
measurement framework standard being developed by
ISO/IEC JTC1/S3C7 WGI3 to address information
needs for project management, product engineering
. and process improvement, but exclude product gualily
* s v nets, [33]
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Figure 21 ProcessiProduct Model {15]

Johnson and Brodman’s study [showed that a Level 1
organisation did not calculate productivity, focus on
process, track cosls, schedule vaiances, requirerients
changes, or defects - only tracked coding and tesling
progress, This would agree with the asscssment
findings, since the PEP measures force a projecl lo
measure all of the above - wilortunalely this is in
retrospect, and often inaccurate.

This is related fo the problem of “You can’t measure
chaos’ {73]. Measurement would lead to inconsistent
results, since they are based purely on individual
performance

8.3 Comparison: asscssnieat proce.l
8.5.1 Similarities

Internal qualified SPICE nssessors can be trained and
assessiments can be done as fequired. PEP basclining
can be done ad hoc, provided the externs! consultant is
available,

Both methods require datn collection with a humber of
ITD resources, supported by a tool and resources with
specific skills and provide mcasures as outputs, Some
mmeasures are presented visually,

Analysis is performed and feedback is provided {0 2
selected audience. Botl provide a possible uction ist,
which requircs cumunitmer - and co-operalion from
managers cams and individuals,

8.3.2 1. irommcey - problem analysts

Data anaiysis scems to be approached dilferently for
botlk methods, and takes less lime than ihe data
collection.  Analysis is considered of preater
imporiance than the data collection itself [16].

CSC analyses the data and returns a reporl provided
by QuantiMetrics. The action workshop is facilitated
Ly QuantiMcetries, and although workshop participants
suggost reasons for low performance indicalors, these

are not always validated. The facilitator also provided
objeclive target levels of performance to aim for, The
facilitator leads a discussion on opportunitics for
improvemeni, The ownership of these responsibilities
is with the client, [49] A large variety of action points
< suggested.

The qualified assessor analyses (he SPICE assessment
profiles, and can list the processes requiring
improvement, as well as providing recommendations
(s an internal resource, who is part of the process).

8.3.3 Limitations of PEP - domestic’ knowledge

For the PEP workshop, the fact that the person is part
of a process that may be bad, does not help them see
wha is necessary to help them improve. For example,
if one docs not know what configuration management
is, how would one sugpest that it is necessary for
improvement. Suggestions may also be influenced by
‘preforred work’, e.g. if one dislikes documentation
and dismisses it as administration, on¢ would not
recommend that all systems have standardised analysis
documentation,

SPICE is supposed to encapsuinic software
engincering best practices, ns it was developed by
world-wide cxpents,

8.3.4 Limitations of PEP - strengths

Strengths of the processes were also highlighted by the
SPICE assessment (ihis may have been as a resull of
the assessor), but were somctimes overlooked at the
PEP workshop. People oflen overlook the good and
focus en thr bad,

8.3.5 Limitations of PEP « independent assessment

The external PEP consuitant is independent, and docs
nol bave the insight into the imternal QU worldings
which are kmown, but nol ‘documenied’, The
consuitant relies on the workshop parlicipants lo
understand the results,

The iniernat SPICE assessor may have some
preconceptions. However, these eannol be put forward
s actions, if there 1s no available validation from the
SPICE assessmenit, The assessor can perfornt process
analysis and re-engincering, bascd on the SPICE
intervicws and other sources,

8,3.6 Limitations of PEP - individual recotiection

Informalion required for PEP is provided by ihe
project leader and can be outdated, based on memory
and unverifiable,
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For a SPICE asscssment, the qualified assessor is
required to validate all ratings and cross check with
output work preducts. Also, since process performance
is very much a habit [3], resources will usually
remember liow {hey perforined a process.

83,7 Limitalions of PEP - scope

The fact that PEP process micasures cross OU
boundaries makes it difficull to distinguish which
sofiware engincering process is influencing the resuits.

The SPICE assessment input identified tre OU
boundary, and processes which felf outside this were
nof assessed,

$.3.8 Limitations of PEP - standard

Although PEP has an inteenational database, SPICE is
a iype 2 technical report international standard, and
many other process improyemwent techniques are
already beginning to incorporate SPICE into their
current mode's.

8.3.9 Limitations of SPICE - bencluna king

Currently, n¢ organisauiens »eev'ae  international
SPICE benchmarking. In order fo provide ihis, a
standard assessment uput would be required.

d.4 Comparison: improvement process
8.4.1 Stmilarities - ronte

In both cases, it secomed 1o be difTicult to decide where
to start with process hnprovement, particularly as
there arc so many changes which can be made. OU
goals arc often broader, and not specificafly focused on
n process (and shouid not be).

Reiblein and Symons [47) recommend a ineans of
weighting  business  gains  and  priorilising
improvements.

8.4.2 Simitaritles - critical suceess factors

With mos! process improvement initiatives, difficulties
hove been guoted as being management commitment
and culture change. This seems to be the case with
PEP and SPICE too. SPICE provides a process
improvement process, which if controlied s a project
may result in continual improvements, PEP, too has an
aglion workshop following the results, and if the
proposed aclions are prioritised and put logether as a
project, they conld result in improvements,

8.4.3 Differences and limitations

These could not be determined, since they were not
directly acttoned.

8.5 Solutions and recommendations

IT Application Syslems must go ahead with
measurement and process assessment, since waiting
for perfection of the theory is not alternative,

It is advisable to begin moving from Level 1 to Level 2
by setting up a process and measurement framework,
This dogs not imply that the entire model needs to be
rolfed out at once - development, testing and aperation
can take place in phases and based on prioritics. It is
imporiant 1o remember that these must be incorporated
into individual’s learning - productivity and efficiency
will initially need to be sacrificed to improve quality.

Integration of the techniques may necessitate the
[ollowing;

a) PEP providing the facility to factor out the
benchmarking resuits according to  software
process capability maturity (o enable comparison
within class, i.e, ‘apples with apples’.

b) alignmeni of the schedeles of the FPEP
programme, the SPICE assessments  and
determir ion of the QU poals/strategy. In this
way, input from all measures can be provided at
the same time. An informed decision can lhen be
taken by workshop participants on what actlons
are to . ‘aken, as well as what is required of
those actions. The Quality Tecam’s main
deliverable for ihe year could be achievement of
this project scope,

¢) salignment of the melrics progranume with both
organisational goals and capability level to altow
tracking of achicvement of goals.

d) definition of a number of facilitating base
practices for megsurement - {his could melude foc
oxample establishing OU process and data
moadels,

8.6 Summaury

1t is very difficult (o determine the exact relationships
between performance indicators and capability levels,
given that performance indicstors influcuce each
other, and the lintited datasct for the study. The cause
and effest relationships are not always apparent,
However, it can be scen thal improvement of a singie
measure withoul analysing the impact on other
pracesses and measures ¢an be risky,
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The diagrams (Figurc 22, Figuse 23,Figure 24,Figure SUP.4: Perform Work || MAN.1: Menage ENG.1: Gevelop
25) below present a summary of the relationships. Pradug, Verification the Project Sym-m;lctllﬁmls
: . " " . ond Design
Blte arrows are positive: re]al_mnshxps, wh.lle i.'ed SUP.5: Pecform Work ENG.2: Develop
arrows arc inversé relationships; the solid line Produat Validation SoRware
represents the possible relationships and the dashed \ Requirements
line represents unproven relationships, The dashed SUP£: Pestor A - ENG.3: Dovelop
. Joint Reviews Functional Soflware Design
procssses are ones dependznt on there being a pre- and Slze ENG.4: Traplement
posi- funclion point count performed. Notice the SUP.8: Perform ey, Software Design
conflicts and agreements between some unproven and Emmlﬂy ENG.5: Integrate nnd
some ibl i ins. - Tust Soflware
possible relationships CUS.2: Manage ENG.6; Integrate and
Cuistomer Needs Tesl System
MAN.3: Manage | | MAN.1: Manoge || MAN.4: Monage CUS.S:wad_e QRG.3; Improve | | ORG,4: Provide Skilled
Risks the Preyect Subcontraclors Customer Service the Procass Human Resvuroes
»a P2
SUP.t: Develop \ f ~ | MAI.2: Manage . ) .
Documentation |o_,) Vo~ =i Quality Figure 23Relationship between finctional size and
Fugctional rocess capability assuining sysfems sniall
+—rORG.1: Engineer P P 4 8 ;

SUP.2: Petrform Size

Configuration \ the Business
Management ORG.2: Define
_____ ﬂ P 3.
SUP.7- Porform [ FCUS.3 Supply | \ Lo roeess
Audils Software J' [Orgnnisnlionn] Unit

Figure 22Relationship between finctional size and

process capabifity

If these systems are small size, then the following

relationships exist loo:

Technical Quality Index | | Budget Conformance ]

-
‘l Organisational Unit L‘: -

- Y

Mean Time to Failu?g] I Function Delivery Index

Figure 24 Relafionship between performance
Indicators and organisational anit process capability

ENQ. l‘: Dcx:clopdSystc?m — = Technical ) , SUP.4: P(i;‘t;r}z :I\Ezlrlk Product
ENG. 2 Dovelop Softwge fL__ Quadity Index MAN.2: Manage Quality
Requirements ,’ ORG,1; Engincer the Business
ENG.3: Develop Software [ \ ORG.2; Definc the Process
Design T’ Mean Time ORG.5: Provido
ENG.4: Implement Software { 1o Failure \ \ Software Bn sincering
Design \ Enviromment
ENG.5: Inicgrate and Test I/ /
Software 17 Budget \ \ SUP.3: Perform Quulity
ENG.6: Inveprate aud Test / Conformance S \ Asstirnnoe
System
/7 \ CUS.1: Acquire Sofiwnre
CUS.2: Manage Customer & Staffing \ Y  CUS3: Supply Software
Needs Index 4 CUS4: Oporate Software
CUS.5: Provide Customer < »| Function Delivery | M
Service y Index Y / ORG.3: Improve (e Process
A
SUP.5: Perform Work Product 4 / J MAN.1: Manage the Project
Validation Schedule K,
SUP.6: Pectorm Joind Reviews [ » _ Conformance ‘f » SUPI\;!A];? : an;;::;e Risks i
SUP,8; Perfonua Problem .1 Dovelop Documentation
Resolution SUP.2: Perlorm Configuration
ORG.4: Pravide Skilted Humran Fun-tion Points Mauagetnent
Resources per (staff) month < " SUP.7: Perform Audits

Figure 25 Relationship between performance indicators and process capabiliiy
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It is imporiant to remember that these relationships
wete only seen within the context of a limited number
or projects of a specific size range and with low
capability ievels.

PEP tells an OU what has happened {o their business,
SPICE {eils an QU what they could do 1o improve
those messures at the process level.

It is believed that a view with several layers and
several measures exisis (Figure 26) - an extension to
Gasston and Rout’s model. [14] Similar to the model,
there would be goals for eaglh leyel, drawing from the
organisation’s mission and policy, However, it is a
‘layered” model, where the outermost layer is the
business, within that the information technology
manzgement and then the systems developmeni
nanagement. Each layer has its own set of measures,
PEP would fall within the Application Systems
managemend measurcs, SPICE capability levels would
fall within the Application Syslems process measures
and SPICE base practices would fall within the
Application Systetns activity measures. ‘Fall within’
implies these methods do not necessarily cover the
entire measurement scope,

FSKOM BUSINISS EOFECTIVENESS
1 measuced b ;
(, APPLICATION . perheiae
, 6 TN . :
. BYSILMS ! Y indleitors
i+ hosanumberet ! . L
P : BrRICACY,.
: l " measured by’ | i
Y PROCESSES | | i o)
T 1 i SPICH grovess
: o comprise ] ’ enpublity levels
| ' FOMPETENCE
i i I
] . mcnsumdbx!; | '
| poTE R K
Y1 Actvimes Cspict base
T oproctiees

Figiire 26 Relationship wihin Eskont Hicrarchy,
Measures and Aethods

9. Discussion

Following the feedback of this repord, boll initiatives
could be actively used for process improvement to the
benefit of customer, supplicr and resources,

Both methods provide useful ioformation on
improvenents, but the time and resource investment
are unjustified nunless action lakes place as a result of
assessment, Used corsectly, these fechniques should
work together in assisting with the development of a
balance of better quality, faster and cheaper sofiware.
It is not the dala collection (independent of fechnicue)

which should be the focus, but rather the analysis,
visibility and ultimate improvement application,

The finat recommendation is that a process and
measurement framework be establishied te advance the
0OU to Level 2, but must draw on a common thread,
namely IT strategy to ensure alignment, There should
be an emphasis on process, to determine why things
are not working as they should be, and performance, to
determine whal the impacts could be. The processes
need nol be implemented simultaneously, but the
Organization processes seem to be a requirement for
the infrastructure for future building and secing that
most Primary life cycle processes are at Level 1,

Although this study originadly started off Iooking at
process improvement methods, it was evident that no
actions were as a dircct consequence of cither of these
methods, As a resuft, ihe research Lad to be limited to
process assessment. This study is in no way an
indicator that at the lowest capabilily levels there is no
correlation at all, It is rather an indicator that a more
in-depth statistical sludy, with more data gathering
snd a Jarger sample, is required to establish this. A
continnation of this research would be measuring the
impagct across all the measures as this OU matures and
advances,
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Research Assessment
MT Lang
Information Technology Department, Eskom, South Africa

Sunnnury: An assessment by the candidate of the research effectiveness and achievements of thiy project and
research proposals for future work in this field,

1. Introduction

Evaluation of the rescarch process, in terms of the
Software process assessment investigation underiaken,
in Eskom Information Technology Depariment (I'TD) is
discussed, as well as suggestions for future research.

2. Research methodology

2.1 Definition

The methodology used for this rescarch was a case
study.

2.2 Advantages

Advantages of the case study method are discussed in
1his section.

2.2.1 Pilvt project

The fact that one did not know the capability level of the
organisational unit (although a *guesstimate’ (hest guess
cstimate) coutd have been made) meant that one would
not know whether there sould be anything valid to
corapare. Therefore, one had 1o asscss the capability
levels of the processes before the camparison could be
done,

One advantuge of this type of research is that one is gble
1o eslablish whether there is any value in conducting a
large scale study of this type. It was established thal it
was vnlikely that the same research would yield
anylhing useful as a result of the large number of
dependent varipbles - except for organisational units
assessing at Level 2 and above.

Any person who underiakec *ese further studies should
note that the amount of detanud information is likely to
be low for organisational units with low capability
fevels. Conscquently, this type of study is walikely to
yield anyihing vscful, although the value of such a study
may be great, since it is these organisations and not the
more wialure ones that require assistance.

2.2.2 Statistical research

The research was limited to this organisational unit, and
the amount of time required for data collection on each
technigue was high. Thercfore, it would not have been

possible to do a statistical study, due to insufficient
instances. The case study was the best possible method.

2.2.3 Dependence on research subject

A point of inferest is that, if one measures and improves
based on the results of the measurement, human nature
wiil drive one to want to find oul more, to categorise
and analyse data and collect more, This continual cycle
should drive imptovement, so that eventually
informatior will be able to be retricved, to any degree of
detail, However, & onc measures but does not improve,
one will stay in the same cycle forever - ever seeing, but
never pereeiving,

This implics that research of this type in the first
organisation, using an experiment would be difficuit,
since the environment wilt be continually changing and
the variables difficult to track. Research of this type in
the second organisation would be difficult too, for the
reason that the information required for the experiment
will be unavailable or inadmissible, Thus, the case study
is the besl method,

2.3 Disadvantages

Disadvantages of the case study method are discussed in
this section.

2.3.1 Generalisation

As case study projects are specificatly looking at a
situation in a purticular environment, it is difficult to
generalise any resulis. There could be any number of
factors influencing the results, which are restricted to
(e case study domain, and may not cxist eisewhere.
These factors are dogumented, so that others referencieg
the project can understand the influenses.

2.3,2 Modelling

As a result of the large number of influencing factors,
one is usually unable fo build a theoretical madel or
formuja to model the complete case study situation, One
would have to boikd a very specific muthematical model
to include all ¢he variables, and much research would
have (o be done, inlo the interdependencies.
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2.3.3 Human nature

Individualism makes a profound difference to the case
study environment. It is a factor which cannol be
sufficiently accounted for or modclied.

2.3.4 Technology

Also, ever-advancing technology changes the case study
environment. These have positive and nepative
ir’ 1ences, as they can enforce or relax processes and/or
muasures, For example, the inclusion of a version
confrol mechanism into the software development tool,
which is required in order for software development to
be possible, could partially introduce configuration
management, If the tool alse contains reports on the
available versions, this would become an available
measure. The move from the mainframe to the PC
environment weakened some of the control mechanisms
in place.

24 Summary

The scope and constrainis of the research problem
meant that the case study was the most appropriate
method to use, Difficulties of the case study appear to be
more as a result of the IT environment, but would
probably impact other methodologies too. Extensions of
the scope, changes to the constraints and selection of a
different method would make an interesting variation on

this study.

3. Research project

3.1 Definition
The requiremnents of this research are listed below,

Profiles from thesc projects were to be collected and the
results analysed scparaiely (intersections, wnions,
specific indicator relationships). This would be used to
establisls to what degree of detail each one would
provide insight into process improvement and
recogniiion of champions of good sofiware engincering
praclices, Defail would include identification of
problem areas and provision of passible solutions. It was
expected that there would be a large degree of
correlation between the two techniques.

It may be possible after performing several assessments
and gathering some information to establish a suitable
hyy. . thesis to test in further assessments.

Recommendations for going forward in Eskom 1TD and
for further resecorch outside Eskom ITD will be
provided,

3.2 Achieycments
Achievements of the project are discussed below,

3.2.1 Assessment oniputs

Profiles from the 4 projects were collected, inciuding a
full process measnrement and software process
assessment,. A list of recommended process
improvement actions from both techniques was
obtained.

3.2.2 Dala anaiysis

Profiles were analysed separately (interseciions, unions,
specific indicator relationships). However, it was found
ihat the profiles themselves were just summaries of the
information and the real value came out of the data
analysis by either the assessor or within the workshop.

3.2.3 Comparisons

The expectation that there would be a large degree of
correlation between the two techniques was not met as a
result of (he organisational unit having Level 1
processes.

F.2.4 Groundwork

These assessments could, indeed, provide the foundation
for future research,

3.2.5 Recoimmendations

Some recommendations for going forward in Eskom
ITD and for further research outside Eskom 1TD were
established and are listed in section 3.6,

3.3 Complications - project management

3.3.1 Scope

This research was limiled to comparing the funclion
point count, PEP foolprint indicators and the SPICE
profile capability levels, There were other areas that
may have been relevant, but outside the project scope.

3.3.2 Project roles

One of the matters ouiside the project’s control was staff
turnover and staff role changes during the course of the
praject. Requirements from Eskom staff were
documenied at the beginning of the project. These were
reviewed as slaff chaaged, but scope of project could not
be changed as the end stages were reached.
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3.3.3 Project exiensions

Communications [11,12] seemed to indicate that
organisations involved in PEP baselining were Level 1~
2. For this research, it did not cause a problem, but it
will have 1o be factored in if this study is coatinued as
the organisational unil matures. In order to ‘compare
apples with apples’, there is a need to perform PEP
baselining on projects, per capability level. This is
supported by the fact that for Capability Maturity Model
{CMM) and Bootstrap 80-90% of orpanisations were
Level 1 in 1993 [13]. In other words, with baselining, it
would probably show that an organisationai unit is in
the top decile, which would be meaningless for
improvement, but 2n excellent marketing fool.

This implies that this 1esearch, after using the
recommendations, could be ihe feasibility study for a
more extensive future project.

The study could not be extended ouisidec the
organisational unit. This was due to the fact that there
were no other resources outside Eskom ITD available
which was using both types of measurement (except for
Old Mutual and BRBS Rail),

3.4 Complications - metrics and process assessment

3.4.1 Relalionship between indicators and levels

I agree with Konrsd [8] that thesec lower level
relationships are difficult to determine, since
experimentation mechanisms in ferms of a control
sample would be difficult. This is due to the fact that
capability Level 1 organisations are dependent on the
individual’s performance on a preect,

This is also supported by International Funclien Point
User Group (IFPUG) [4] which specifies One imporiant
aspeci of higher organizational maturity is the increase
in the level of detail, or granularity, of information. Af
fow levels of maturity, information requirements are
relatively low and the objects being measured are large,
sich as project phasc. As the organization matures, the
detail of informnation required becomes finer, such as
activily, task, or deliverable.

3.4.2 Support

Difficulties were expericnced duc to the fact that the
organisational vnit did not seem to support this type of
activity fully, Although they were supporting the
programmes, they did not support the people by
providing time 1o impiement improvements.

3.4.3 Differentidtion between outside work

Initially, this study was supposed to be a paxt of the
siudent’s work, rather than something owiside work,

Although the student did eventially move to the team
who was responsible for these activities, the team was
responsible for many other activities, and the study was
done cutside normat wotk.

Al the same time, working in the industty eavirowmeni
gave the student an insight which one would not have
benefited from outside the environment. This was both
from being continually involved in the cavironment and
indirectly doing work it the area of research. Eskom
also gave much support - in particular, the Information
Centre (library). Working within this team atlow=d one
access to material and books which would have been
unavailabie elsewhere. The student svas able to gain
insight into the direct applications of the techmiqucs.

1t was sometimes difficult to separate development from
research work.

3.4.4 Independent progression

The organisational unit (or ils programmes ot team) was
moving shead with process improvement and
measurement, independent of the research.

3.5 Complications - literature

There = conflicting theories on  whether
measurement or process  assessment  was  more
importart, Nevertheless, it was realised that both were
equally important and becawe effective only at Level 2,
i¢. a process and measurement framework had to be
established first,

There are many Teadings on process and measurement
infrastructure. Some are discussed below,

3.5.1 Process infrastricture

Boehm [1] suggests threc milestones - life cycle
objectives, life cycle architecture and initial oporational
capability in order 1o create the environment,

3.5.2 Software process measurement siandard

Also, Figure 1 represents a software process
measurement framework standard being developed by
ISOMEC JTC1/SC7 WG13 to address information needs
for project management, product engincering and
process improvement, but exclude product quality
measures. [7]
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3.5.3 Measurement maturity models

Comer and Chard [2] suggest a measurement maturity
model after comparison with Trillium and CMM, since
they feel that the capability dimension can be
misleading and irrelevant. However, movement up the
maturity scale will not mean that less things are
measured. They make some valid points which could be
incorporated into the current base practices of ISO/IEC
15504 Measurement process,

Gulezian [3] mentions a mcasurement-based maturity
model that moves through the levels Defined (1),
Measured (2), Controlled (3), Capable (4) and [mproved
(5). The elementary problem may be related to the lack
of organisational unit wide process definition « which
results in the measurement of a chaotic process. This
may indicate the need for beginning with maturing the
‘Define the process’ Organisational process, before
considering the others. Perhaps the Organisational
process supporting infrastructure has to be in place,
before any meaningful improvements cun be made.
Process definition could be based on ISO/EC 12207 or
ISO/IEC 15288. [5,6} It is also imporiant 1o note that
‘Deline the process’ should not be defined alone, but
atsu ‘Improve the process’, otherwise other problems
can resull,

Gulezian [3] also discusses the Rome Laboratory
Softwware Framework which is a measurement based
approach for software guality improvement relating to
developmental subprocesses and intermediate and final
products of the development process. Gulezian believes
that statistical control needs to be introduced early in the
process,

3.5.4 Measurement-based process improvement

Rosenberg and Sheppard [10] report success of using
measurement-based process improvement at NASA,
however tlieir concept of process is limit*d to

application of resource hours, while product focuses on
size, complexity and readability of code.

Paulish and Carleton {9} examined case siudies in
Siemens business units using measures where the first
grouping is based on SEI-recommended core measures,
These are primary data (defects, preduct size, effozt,
eslimate and actual schedule daration time),
environmental data (staff size, staff turnover, maturity
level, morale). Derived from these are organisational
perforrrance measures (defect detection  distribution,
defect rate, project productivity, schedale cycle time and
schedule adhercnce). Interestin ly, many of these
measures are similar to the ones collected as input into
PEP and previded as output in the footprint, but the unit
of producl size measurement is function points rather
than lines of code (LOC). They also suggest some
criticat  success factors for software  process
improvement.

3.6 Summary

Most of the original requirements were met, considering
ulc complications encountered. These complications
bave lead to questions with defined options for moving
forward. Most options appear to lead to the definition of
a framewvork, which is a project of its own.

4, Future research

This section documents idcas for additional exploration.

4,1 Extensions in the same cnvironment

A direct continuation of this recearch would be
measuring the long term impact across all the measures,
as this organisation follows its selected improvement
rouie. The PEP trend graphs could be included in this
comparison, As part of (his, the long term effect of this
type of development. (higher prow...tivity, lower qiality)
on the eventual system maintenance, in terms of impact
on measitres, could be exciting.

The effect of larger functional size on capability Jevel or
vice versa could alse be tested,

The research extension is dependent an the action taken
by the organisation based on the research results. It is
important that the organisalional umit have a proper
process of measurement programme in place first to
ave id the hindrances experienced in this project.

miz130.100

Versfon 1.0Q 23 August 1998 Page 4




Research Assessment

4.2 Extensions ir other enviroaments

Extensions of this research may include variations on:
a) oiganisational units.
b} capability levels,

c) use of capability determination as well as process
improvement,

d) industry sectors.

g) beachmarking organisations.

f) software or functional size or performance metrics.
g process assessment methods

Researching these variations with the same goal of
contparison, a guestionnaire or survey could have been
used as the main research tool, This would have been
most intere “ing in tracking the measures taken between
different capability levels, and their use in improvement.

Validation of the possible and unproven relationships by
statistical onalysis using organisational units with o
capability level of 2 or above would aiso be viable.

5. Discussion

In research, regardiess of mcthodology, and purpose,
one will continually come acrugs new references which
may impact research project’s ideas, methodology or
direction, positivefy or negatively. As supported by Prof.
Walker, the Masters research is one of the starling
points and/or stops for the never-cnding journey of
research.

This research has established some valuable information
and future actions. Other research methodoiogies would
not have been possible, unless the research had been
gxtended or significantly changed. Since the main
customer was this orgarisatioaal Jnit, it was believed to
be sufficient for the project’s intents and purposes,
Extending the research as lisled above would be most
interesting,
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Learning from the project
MT Lang
Information Technology Dezpariment, Eskom, South Afvica

Suntmuary: Review of the lessons learned from the project fiom a qualily system and product quality viewpoint, and
recommended improvements for subsequent projects.

1. Imtroduction

We review my previous knowledge of quality systems,
education and informal training as a result of this
project; and improvements that could be made 10 the
process and product for use by future students,

2. Earlier knov ige

I had previously donmu  research project, in partial
fulftiment for an honours in Computer Scicnce 1t Wils
University, T was familiar with research, but not within
either the SEAL framework or within the sofware
engincering and case study contex(,

[ was a part-fime student who had been working in
industry for 1 year before underlaking the tesearch. 1
understood the industry drivers such s cost and
deadlines, which were not always the same as the
academic drivers - curiosity and pecr rccognition.

Although I had attended seminars on ISO 9000 and had
heard of the SPICE project, T had hud no prior
experience in using such cuality systems, 1 had mainly
had software engineering cxperience in developnient
and maintenance (i.c. the entire process from
regquirements definition to resting). During the course of
my rescarch, 1 hod worked in arcas from process
definition (Including training’, project  (Inctuding
quality and risk) monagement,  configuration
management and quality assurance and revicws,

3. Formal training

In preparation for the research, T atended courses on
both ISO 9000, the SEAL siructure and SPICE,
[8,7,5,6,10,9}

4. Quality sysiem

The SEAL nuality tnanagenent sysiem was used for this
project, as it evolved between 1996 and 1998,

4.1 Lessons leirned

4.1.1 Processes and procedures

Alihougls the courses covered what the SEAL QMS was,
an initinl overview on how to slart using the SEAL
QM5 had 1o be provided, Procedures were well

documented, but the higher Jevel process was not abvays
clear, except {rom individua's who bad used the process
before, This could be a Jack of a visuat process model,

4.1,2 Beyond training

Interesfingly (as has beea confirmed recently in my
work chvironment), frainiug alene docs ot e.sure that
a fraince will use the new knowledge gamed or use it
correctly, A pericd of *handholding’ is required and an
ciement of ‘management commitwment’ [Prol. Walker
strongly agreed with this slatement], This management
commitment is not only tn requiring that the process be
uscd, but allowing some time for the people to
understand what is required of them, and how to
inlegrate it inlo their usual way of work,

413 On-the.; wject training

Over the course of the rescarch, I gained an
understanding of conliguration management, project
nianagement, requirenients definition ({rom a document
rather than a soflware system perspective), as well as
arcas such as reviews and assessment,

There is a cerlnin amount of discipline required to
ensure that one performs backups, keeps the Master
Dogument List in syne, records actual dates ia the
project plans and maintalns the product description. It is
not somcthing that a peeson coming from a Level 0-1
environment is used to, and something fhat requires
practice.

414 Good pesearch

Dr, Kennedy’s |3] characteristics of good research is
that il is cfearly defined, purposefil, organized,
systematic, planned, critical, clear, parsimonious,
precise, acenrate, responsibte, repeatable, refiable,
valid, festable, objective, defensible, thorongl, honest,
data-based, with an adequate data analysls, valid
concaisions and provides useful results. Other signs of
good researefi include originality, generality and
meficutonsness. SEAL QMS provides the siructure to
ensurc it is ot least cleatly defined, purposeful,
organised, systemuatic, planned, repeatable and testable,
"he other churacteristics showdd be provided by
rescascher and supervisor,
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4.1.5 Repeatability and preservation

The SEAL QMS [j41} is an excelient way of ensuring
repe. Milidy of the research by requesting approved
‘maye oment’  documents  (product  description,
configuration muanagement plan, project plan, quality
plan et al.), The documents fulfil the main requircment
for ensuring the infrastructure for the research, as well
as important information be preserved. The supervisor
and process anditors are still required to check that
these plans are being followed. In pariculsr, it
formalises the note-taking which not all first time
researchers arc used to doing. However, the signing and
witnessing would only be formalised if one kept alder
versions of documents, with complete change histories;
and if the documen{ was approved by the rescaich
supervisor, during project meetings, and noted in the
minntes, This could add some complications for
¢lectronic records in patent rights lawsuits.

4.0.6 ‘RAD’ for researctt

SEAL seems to give a ‘RAD (rapid application
development) for rescarch’ process, In other waords, it
gives a student the infrastructure and acchitecture for
rescarch  work. This leaves the student free (o
conceatrate on the actual research, instead of being
concerned with how to writc-up, where to track all of
their research oulputs (which may not have been
documented) ct at, It also provides the supervisor with a
means of tracking deliverables as part of a sysiem
{rather than just the intermediate reporis); and allows
t.em to keep all deliverables in their environment {(in
the cvent that a new studenl would like to exltend the
fesearch),

4,1.7 Project dirailon

1t is imporiant to remcmber that otc of the obstacles
which a part time student experiences is the lengih of
time sud the ‘other information’ which they are
constantly gathering. One can undersland that a person
may not remember exactly where, when and how they
learned of a particutar fact, if they are working on
mulliple, diverse projects simuliancously. However, I
research, this is important lo track, otherwise the s
' be a piece of useful information, which has tr e
xchuded, since the origingl reference is nnavailabl

4.1.8 Project veripication and validation

The product description fogether with the project
meetings end aundit was a means of performing
verification, while the document reviews were a means
of validation, This is similar {o the V model for testing
in the sofiware development environment,

4.1.2 Project extension

Simifar to the industrisl environment, once the
developer leaves the project, the only thing jelt Tor the
maintenance personnel is often the source code - or in
academic case, the thesis. This is sometimes insufficient
for a new resource - the exact motivations tehind alf the
choices are not always thoranghly captured. Perhaps this
is the difference between a first class and a third class
product, but this should not mean that the muintenance
resource should suffer from the developer’s third class
product.

As in SO 9000, it is possible to keep meaningless or
useless information in the systeny, but it is up to the
supervisor to (eack the intermediate utputs,

4.2 Suggested improvements

4.2.1 Case study

Availubility of 4 “case study project” which has been
through the SEAL quality system would be usefol in
directing a new student, particularly if the enlire project
follows the full process and passes all gudits, Prof,
Waiker mentioned that this would have been available
on 1equest,

4.2.2 Technical prodict preservalion

As the [inal documenls were being put togethier, it was
realised (hat, although the management infrastructure
was in place, this did not always ersure that the
technical products (those documents which are nat
management  products or records, but project
documents) could be found at any point in time, unless
they were defined in the project plan,

A way of ensuring that research information be
preserved is that work products (which should be the
parts of fhe final research paper) be scheduled for
ouipuls ot milestone dates. This will be dependent on
the type of rescarch conducted,

423 Project plan template - work breakdown
structiire

An improvet::.ont would be to use the final technical
paper as guidance « A direcling the project plun, t.e. the
product description for the technical paper (paper
contenl) and the project plan (rescarch methodology)
should be aligned as carly as possible. Proll Walker
mentioned that onc of he purposes of presenling the
South African Instilwte for Compuler Scientlsis and
Information Technologists (SATICSIT) paper was o get
this type of thought process going. So, carly submission
to a journal or conference is recommended.
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The type of research should set the initial stsucture for
the paper which could drive the project plan, inclnding
amounl of effort, for the research. At the project plan
milestone dates, a section of the finaf paper should be
ready for review. This does not mean that the content of
the paper is static, just that initial and intermediate
thoughts are captured as the research progresses. The
SEAL structure indirectly allows one o da this, since
the intermediate products become the appendices of the
final technical paper.

4.2.4 Backup and siorage

The backup register should also record the time or else a
list of files backed up, since a student may not
remember which files huve been backed up, especially
when problems on dialap occur.

There may be a gap if the supervisor does not cnsure
that information is kept up to date. This is not serious
{or those supervisors who have been trainzd in the use
of, or segularly use SEAL QMS.

4.2.5 Paperless office

There seems to be a probiem of control when documents
are required both electronically and in paper format,
cven though the paper is an ‘uncontrolied copy’. For
andit and project 1eam meelings, duplicaie hard copies
of all updated docuntents are required. Usually these
documents are only printed on those days, since students
work clectronically, A recoramendation would be fhat
there wonld be no requirement for hard copies, until the
end of the project, i.c. all meetings and audits are ‘on-
line',

4.2.6 Project audits

Another problem conld be fhe regular tracking of o
project, which is suppesed to occor every 2 months
(according to the Faculty of Engincering).

The andus provide a mechanism for ensuring that the
information that has been *promised” in the project plan
exisls and is rendily pvailuble. However, audits, like
exams and 1esls can be ‘cheated on' - if the examinee
knows {he questions, it is possible to give the answers
that the examiner/auditor wants (o hicar. If conyputers
were available, a possible improvement would be o
conduct {he audit online, especially to confirm what was
on the SEAL server, as opposed to what was in the
product developer’s files or computer, Audiiors may not
negessarily have the requirement or the resolution to
audit a proect correctly - Prof. Walker agreed with this,

4.2,7 One-person project templates

There are some products and plans that have been set up
specifically for use within a team context. Possibly,
separale templates have to be set up for one-person
projects which require less infrastructure, even thougl
they will have the same amount of work to accomplishi.
For example, the technical paper template has a review
process which includes multiple resources, This could
be changed to a standard review process for sole authors
of papers

4.2.8 Technical paper - multiple revivwers

A procedure could be set up for papers where there are
muitiple reviesers, This requires additional controls,
especially if differcnt versions of a paper are under
review simuliancously and development is still taking
place.

4.2.9 Part time student impediments

Part time students do not benelit from the support of
other full time students. In other words, they rely to a
farge extent on their supervisor 1o provide guidance,
This places some burden on a supervisor who has a
large number of parl lime students ang also an the
student who must depend on email and dial up services
which are not elways reliable. They de not have the
opportunity to discuss with othier users what their
experiences and ideas for using the system are. For
example, numbering was not always followed if a
document had to be created, and no gaidance as to what
numibering convention had to be used could be found.
This was particularly the case if something new had
been introduced between meetings with the supervisor.

The acdit meclings provide students with a chance to
meet othier. However, full time students already know
each other weli (if not from being located centrally, then
from the SEAL Management Board miectings) and do
not always inferact with the pari time students.

Possibly 2 support group could be set up for the part
time students to contact any SEAL sludenis or stall with
questions, as a mailing list or newsgroup, The group
does not mean {hat anyone is required to give assistance,
but others can give inftial guidance, if a supervisor is
unavaiteble and preceding a supervisor response,

Part {ime students are alsy not able ta give accurate
estimations for their preject plans, It is suggested {hat
these students calculate cffort based on hours or weeks
rather than days. Parl-time students witl most likely
spend a number of hours per week on the praject, if they
are not over-comnmitted by work. It has been noted that
under-estimating a project is demoralising on a ieam.
"This hcory conld have the same impact on a part time
student who would like to continue steadily with their
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research work, but are unable {o due to work
commitments,

This does 1ot mean that SEAL should be responsible for
managing this - application to do research is a
commitment on the student’s part. However, estimation
by means of hours will give a student a betier
undersianding of how much effort they have applied,
and how much is still required for completion of 4 work
product, This will allow for detailed activity planning
and scheduling 10 best fiv available time or else to
reschedule time, so that suicient time is available to
work on studies, In other words, in addition to what a
full time student needs to learn or know, a part time
student also needs a good understanding of planning
and applied project and task management,

4.2.10 Conmunicate lessons fearned

The student has access to many theses in the university
libraries, but these <o not record the lessons learned
during the Maslers process. Access to this parlicular
document would assisl other students in directing their
initiat learping process.

8. Quality product

The deliverable product of this rescarch project was a
documented comparison.

5.1 Lessons learncd

5.L1 Quality requirements

Unlike a sofiware system, it was initially unciear what
the qualily requirements of a document would have fo
be. As the student reviewed literature, it became clearer,

3,1.2 Validation

The use of ihe fechnical paper checklist was most
helpful in determining whethier a student was ‘on the
right track’ for writing papers. It secemed to add the
*Check’ part of the Deminy cycle §[2]], where (he paper
development was the ‘Do’ and the product description
formed the ‘Plan’,

Reviews by a selected Eskom audience muy verlfy that
one is stili meeting the requirements of the product
description (if the reviews go ahead, aithough
occasionally they were bypassed, and lefl 10 the student
lo perform in conjunction with her supervisor),
However, it also places an additional communication
overitend, especially when managers have  busy
schedules,

J.2.3 Planning o reduce rework

A recommendation, which may be a personal
experience, is that it is easier to keep to a word budget
and add information later, than to add too much
information and try to edit iater, The re-wark required
by the latter is more than that of the former, However,
on¢ must bear in mind what can be said in fewer words,
rather than what should be omitied.

5.1.4 Bookmarks for references

Using Microsoft Word’s bookmark and cross reference
Facilities were beneficial. Bookmarks were added to each
listed reference, so that they can be cross-referenced in
the text, without having to synchronise numbers each
time a new reference is added.

S.L3 Review, presentation and networking

Although Masters students are nol required to submit
papers o journals or conlerences, they greatly assist a
student in establishing the siandard of thair work in
relation to ‘research at large’. This included review
conumenis and rcjection for the EASE confetence at
Keele University. Acceptance of a paper indicates that
one may be on following an interesting direction and
provides some enconragement, while rejeclion with
commenis provides feedback for improvement.

Conferences are 4 good place to interact and discuss
ideas with others, particelarly oncs with field experts,
who may have ‘been there, dome that’, or just be
imeresied in  either testing theories or making
suggestions,

I the studenl is able to attend conferences, ¢specially as
a presenter, lhey con benefil further, The SAICSIT
conference gave 3 students (he opportunity to interact
with other academics in the ficld in South Africa and
showease SEAL’s excellent papers and presentations.

3.1.6 Acadewia and industry

SAICSIT, particularly the AGM, gave a sludent from
industry an idea of the difficalties which an academic
cxperiences especially in terms of sponsorship. Tlis
cxperience applies more {0 (he purc academic, who
often works in areas, which are currently toe advanced
for industry. Work done by SEAL infersccts with
requirements from industry and could provide the
cenvergence of fundamental and apptied research, It is
almost as though indusiry has to move to the higher
capability levels, before they witl have projects for the
pure academics. While industry Is fighting fires(get the
system in place, and fix the problems later), they will
not be concerned with advanced fire prevention
techniques(formal proofls of algoritluns, intractability).
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It is easy 10 see how the two sectors can move in their
own circles to the benelit of themselves independently,
The fact that Computer Society of South Africa (CS8A)
and SATCSIT ase not chapters with a common vision
within the same organisation highlights the point,

A parinership belween industry and academia would
allow indusiry to concentrate on operational probleins,
e.g. wriling systems to support a customer’s
requirements, while academia could provide support in
terms of answering ‘is (his pessible?' questions, and
what needs to be in place to assist the implementors,
The problem with this scenario is that academia will
then siep onl of the realm of compiete freedom {[1]] and
will be required 1o follow strict deadlines,

The Sofware Engincering Institute [[11]] of Carnegic
Mellon University scems to fulfil this infersection role,
but they service some mature customers and there is
insufficient stafl at SEAL te manage this,

5.1.7 Local conferences

It is disappointing that Sonth Africa has few local
conferences in this field of rescarch. Prof. Walker
agreed wilh this. It scems to highlight (he fact that this
field is more technology driven, Industry is only now
starting 1o awaken 1o the idcas of process. It was cven 8
foreign concept 1o academia,

5.2 Buggested improvements

5.2.1 Case study

Availability of a ‘case siudy project’ which has been
through the SEAL paper development process would
provide guidance to a first-time suthor, This may lead o
‘copycat’ products, but if used correctly, products would
have at least the minimuin standard cobodied by the
case study paper, which they should {hen personally
improve, Prof, Walker mentioned that this would have
been available on request,

35.2.2 Literature review templaie

As preparation on a literature survey, a document which
can be created is a sct of roview notes (willh required
bibliographic information) of cach reference read. This
assists with tracking, cspecially when one remembers
that something was said in one of the relerences, but
cannot remember exactly which one, This is more
forma), but one could casily wrile notes on copics of
papers, but again one would run into the difflicully of
locating o specific soutce,

The master document list or the lechnical paper could
currently be used as @ workaround, but & more

formalised emplate conthining biographical and content
details is useful for plann.ng and tracking.

3.2.3 Digital libraries

It is highly recommended that students make use of the
vast array of digital resources such as access to the
searchable back issues or abstracts of various journals, It
was not always clear whether thesc were publicly
avaifable or by virtue of the student working for Eskom,
The Information Centre staff were willing to provide the
student with passwords to some arghives,

5.2.4 Guidance  for  technical

description

paper  product

The exemplar paper gave one an idea of what needed to
be included in the paper. However, the infroduction of
the technical paper product description template at a
Jater stage caused some confision, and initial guidance
had to be given by the supervisor, rather than found
withig {he gualily system,

5.2.5 Yechnical paper lempiale

Sections such as the Author Contact Details are
duplicates or if they are not required, there siouid be
sepatale templates for documents requiring them and
ones which do not. They should be a single work
product, which is added us a documnent reference, rather
than having 1o be updated in as many places as used if
the details are changed. This would be the cquivalenl of
normalising the data in data model.

Use could be wmade of Microsofl Word's mastor
document  facility, although this would requirc
additional teaining on the part of ihe tomplate users.
Problems with this facilily have been expericnced on
Microsoft Word 6,0 wheu 1he document has been large
and included meny images, but the same can be said
with o single document of this combined magnitude.
Prof. Walker noted that typeset featurcs would be
overridden when a document is included. He also
mentioned that for the momen, il was casier o have a
single template and inform studens which sections were
to he removed,

Other improvements (o the (echnical paper template
sould be the inclusion of spell checks and grammar
checks into the requiremenls. Also for the technieal
paper checklist, udditional checks which counlel inctude
those of Dr, Kenncdy’s characleristics of good research,
which arc not already in the template, [[3]]

6. Discussion

I have gained much experience from working in ¢his
cnvironment and am bewildered that such infrastruclure
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is not gvailable to other students undertaking projects. It
is belicved that other studenis would take much longer
in finding out how to do a Maslers rather than just
doing it. However, just like software process asscssment,
measurss and metrics for Level 0 and Level 1 Masters
processes are unavailable or inaccurate and very much
individual-dependent. So, this theory cannot be
validated, although it is 2 question of interest {o Prof.
Walker,

There will be those students who would have succeeded,
regardless of the support available. However, if a
department is trying to increase the number of
graduating postgraduate students, and the smmber of
research papers available, then such a support stmciure
1s invaluable.
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Information Technology Department, Eskon, South Afvica

Swpninary: A review of the literaiure that exists covering function points, SPICE, assessments and the
interseciion of these.

1. Introduction

This document assembles the background, philosophies
and work that was useful in the context of this research,

2, Function points
2,1 Definition

2.1.1 Measure and melric

The International Function Point User Group (IFPUG)
(22} defines a measure as a number that assigns relative
valwe. As a verb, teasure means lo ascertair or
appraise by comparing to a stondard. They see
measurerient 2s assigning relative value. Usuolly, in
the improvement process, measyres gained from this
activily are combined to form metrics, Also, g metric is
a combination of two or more measures or atiribufes.
{251

212 Lines of code (LOC)

Lines of code las been a controversial area due 10 its
dependence on language aud psogrammer, Some
companies have used this as a productivity metric,
talkdng into account the above influencing factors when
using it for estimations.

2.1.3 Funetion point

Function points originated in 1979 when Allan Albrecht
{2§, then working for [BM, was approached to develop a
method  to  monitor and  eslimate  productivity
independent of the programming langnage and
iecknology used. Albsecht believed that size was the
primary deiver of a project, and cenired the development
of his measure around software size.

A funclion point is thus an indicator of software size,
just as a kilogran would be an indicator of weight.

2.2 Process

The basis of any soflware sysiem is that it has @ number
of inputs, some processing logic, a number of outputs
and accesses some files. In Figure 1, these concepts are
demonstrated in a function point context,

EXTERNAL USER
Input Quiput Isquiry
Type Type Type
l I Tnterual
User/Data External
- Uset/Data
Input Type
Ouiput Type u
[ﬂqull)’ .I"‘u ™
Applicatiou Bouuti, Other Applications

Figure 1: A basic application and iis fanction polnt
parameters {43]

User perspective dictates the approach to the count by
identifying logical (interpreted in business terms), and
not physicai files and functions, The “size” of a function
or file is based on standard values, which were
originally statistically calculated,

Table 1 below lists the process to be followed when
performing a Sanction point coun.

Table 1 ~ Function Point Process

Step Action

L. [dentify all the logizal ¢lements
represented in the diagram, which are
part of the sysiem {0 be counted.

2, Categorised these elements into the
following types:

1. External Interface File (EIF) or
Internal Logical File for data
accessed; and

2 Rxteinal Input (EI), External Output
0% or Bxternal Inquiry (EQ) for
functions on data,

3. If the clement is a file, then connt the
number of logicai files growped together
and the number of attributes on each of
these.
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Tabie 1 - Function Point Process

Else

If the clement is a function, then count
the files and ficlds acocessed to perform
the function.

4, ‘Translate values from previous step to
simple, average or complex,

5 Translate simple, average or complex lo
values depending on element type.

6. Tot translated values (rom previous
slep to give unadjusled function point
count.

7. Calculate value adjustment ficlor (VAF)
by weighting 14 complexity factors using
the supplied questions, between 0 and 5,
where 0 is no complexity and 5 is the
highest.

8. Calculate the adjusied function point
count using the wudjusled count with the
VAF as a multiplier,

Exact values and formulas for the sleps sbove are
supplied by IFPUG's Counting Practices Manual. {24]
The adjusied function point count is accepted as lhe
sysicin size,

2.3 Advances

QOne of the earlicst books published on function points
wis written by Dreger, [11] IFPUG [22]) was then
formed by US vohmicers interesied in developinent and
support of function points. IFPUG has hecome an
orgat- tion with some full time siaff’ and o large
international member base, They lold annwal
information sharing conferences where individuals can
attend courses, or write an exam which allow thent to
oblain a 3-year Certified Function Point Specialist
(CFPS) qualification, based on {he current Counting
Practices Mammal.  Similar orpanisations such as
EFPUG, GUFPI and NESMA have ¢mcrged, based in
other countrics.

Variations have been developed to address some of the
isswes (listed in the disadvaniages below), such as
feature points [43], MKJI function poinis [62] and 3D
function points. Workarounds and adaptations to the
interpretation of the generic function point methodology
have been developed and democratically accepled by
members of IFPUG [24].

ISOMEC JTCI1/SC7 WGI2 is currently working on
standards related to functional size measurement and
have reicased an international standard consisting of
concepts and definitions of functional size measuremennt

[26]. The workgroup is currently developing slandards
for compliance assessment  of software  size
measurement methods [27), verification of functional
size measurcment methods [28], reference model [29]
and determination of fonctional domains [30).

2.4 Uses
Function points have been/can also be used to:

a} Measure staff productivity [15,25,14,48,18]

b) Estimate project cost, effort and schedule

[15,25,14,48,18]

c) Meusure productivity against other organisations
[15,25]

d) Measure support requireients and undersiand
mgintenance costs, [15,48,18]

e) Monitor outsourcing agreements {9]

fy Drive information systems related business
decisions, ¢.g. re-engincering [48,18)

g) Normalise other measures. [25,14]
h) Eslimate test cases [48]

i) Expectations management by enderstanding scope
creep and assisting with contract negotiations.
[15,14,48]

J) Calculate (he true cost of software {48]

X) Develop a slandard set of metrics [48)

2.5 Disadvantages

Function points liave some problems which have lead
some users seaiching for the perfect sizing method to
reject this technique a5 being too open to
niisinterpretation;

a, they arc misleading if used comparatively, due to
their ordinal nature {45, 8]

b. they arc perceived 1o apply more {o mainframe {ype
applications, (8]

¢ they tend to Favour applications which are nol
overly technicaily complex. {43]

d. they are easicr {o calculate based on & newly
developed syslem, or mainlenance counts based on
already existing function point information, [43]

mia160.102

Vetslon 1,02 21 August 1998

Page 2




Literature Survey

e. they do not appear to cover real-time process
control, mathematical optimisation, e¢mbedded
systems and scientific systems. [43]

f.  dependence on skilled function point counters, {44]

2.6 Case studies

Garmus and Heron discnss four success storics of
organisations using function points, [15] These are
usually as part of a larger metrics programme.

HP [19,18] can also be classified among the successful.
However, they huve nsed function points and established
their own metrics programme.

3. Computer Sciences Cerporaiion {CSC)
Index Research and Advisory Services
{RAS) Performance Enhancement
Progranzme {(PEP)

3,1 Decfinition

3.1.1 PEP

CSC is one of the largest research organisations. Along
with META and the Gartner Group, they provide
insight into industry trends, CSC Index Research and
Advisory Services who developed PEP are now calied
CSC Research Services.

There is fittle doubt in any practifioner's mind that
Function Points are the key mefric here; frowever,
Function Points, in and of themselves, do not reveal
mich without the use and the combination of other
metrics. {15] PEP defines some of those metrics.

The Performance Enhancement Programme (PEP) is
dedicated to helping informotion systems (IS) managers
reafise  the potential of their organisafions -
transforming them into the creative enablers of new
ways o do business. {7]

3.1.2 Benchmarking

Benclunarking is a risky area. If it is nof imp'-mented
bearing in mind issues such as scope and data validity,
it can draw the wrong image and be damaging both to
company’s reputation and to employee motivation.
[15,25] Conversely, it can play a role in identifying key
areas for improvement in relation to other industry
players, It is important to compare apples with apples. It
is also important that the benchmarking company
provide clear definitions in terms of inclusions of effert,
scope and life cycle stages to enable accurate and usefl
comparison,

3.2 Process

CSC {7] have developed a method of corparing projects
within an organisation, The mefliad requires
information on:

a,  project size,

b. estimate and actual work effort and cost,

¢, defects aad errors,

d. pilatforms, technologies, packages,

¢, methads, tools and techniques,

£, staff and user experience and

g project life cycle or methodology.

3.2.1 Overview of PEP foorprint

One of the outputs of their assessment is a ‘Dolprint
(Figure 2) which is a device for summarising a number
of metrics in a visual way. [t does not isolate and
measy ¢ every part of the system lifecycle: for example,
the foolprint is not applied to the business systems
analysis and design stage. 56,49]

~—Praject —8—PEP Basellne
— —= Maxinum —t—Minlmum
Function-
Budget deflvery
conforma Index Stafting
nee )‘ [ndex
Schedule Function
conforma = ~4{ paintsista
nce ff-month
Mean ¢ <« Function
Time To qublity pointsimo
Failure Index th

Figure 2: PEP Foolprint

3.2.2 PEP footprint mefrics

As described it IT Reviaw [49), the descriptions of the
measures displayed in Figare 2 are as follows:

a. Function Delivery Index (FD]) ~ Overall efficiency
of prgject leam which is o measure of the
relationship between project size, time and effort,

b. Staffing Index (81) - Whether a project appeuars to
be oversiafied, which is often an indicatar of poor
planning or unrealistic deadlines, This appears to
have a strong correiation to Brook's Mythical Man
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Month [4], which states that adding people to an
already late project makes it even later.

c. Function Points/staff month (fp/sm) - How much is
delivered for resource invested, This incorporaies
size and effort,

d. Function Points/month (fp/m) - Speed of delivery,

e. Technical Quality Index (TQI) - Errors detected
during testing and early operation.

f Mean Time To Failvre (MITF) - Average time

between failures once a system is released into
production.

g Schedule Conformance ~ How much the project is
over or under its planned schedule.

h. Budget Conformance - How much the project is
over or under its planned budget.

For a particular metric (e.g. FP/sm), the foolprint
displays a minimum, a maxinmum, a project value and
the PEP baseline value. The baseline is 2 value that
enables comparison of the resuits of a given project,
with the results for similar projects, in the rest of the
world, using the PEP database. The bascline uses a
formula to determine the median value of the
distribution of values of the metric, The fornaula talees
into account the project type, language mix, platform
and size of the project which applies to the comparison

3.2,3 Ploiting of PEP footprint

The scale of each metricsis determined in such a way
that the baseline falls midway between the cenire and
the outside of the footprint. The bascline helps to ensure
that an organisation compares with suitable projecis.

Projectvalues are plotted on that scale, wilh better values
(than baseline) plotied towards the outside, and werse
values (than baseline) towards the middle. The aim is to
give an overall impression of project performance, with
a farge footprint being better than a small one, [56]

3,24 PEP process assessment

Footprinils are aggregaled and baselined for the
department and a detailed siatistical analysis is
underiaken by CSC and South African PEP
representative, QuantiMetrics The foofprinis alone give
no guidelines 1o the tears or management on what
process needs to be improved, but provides management
with helpful graphical summarics.

3.3 Advances

It is also imporiant to note that there are many other
techniques and customisations available, as well as
variations of them, ¢.g. custom metrics as used by HP
[18,19], IFPUG’s International Sofiware Benchmarking
Standards Group (ISBSG) Benchinarking [22], SPQR
[43].

3.4 Usecs

When you can measure what you are speaking about,
and express i in numbers, you know something about if;
but when you cannot nmeasure if, when you cannot
express if in numbers, your knowledge is of a meager
and unsatisfaciory kind... - Lord Kelvin

One cannot manage without measuring - measurement
provides the quantitative feedback as to what has
changed.

3.4.1 PEP process improvement

Following this assessment, a workshop (for managers
aund invited participants) to find explanations for some
of the statistics and discuss possible courses of action, is
facilitated by QuamiMetrics [55] and aimed at systems
development managers. QuantiMetrics then produce a
report [54) containing a set of agiced recomunendations
for improvement action.

Additional  conversations and  meelings  with
QuantiMetrics can derive statistics to provide advice for
future planaing, resource allocation and quality
improvement, Baselining should provide an impetus for
performance  improvement  initistives, and give
supervisors a tool for effective management. It provides
2 language that is more suifed to discussions with
business. {491

3.5 Disadvantages

3.5.1 PEP fooiprint difficuliies

Missing spokes (e.g TQIL of Figure 2) indicate that
information submitted was insufficient o generate the
required information.

Every attemptl is made fo ensuve that data collected is
accurate. However, high valves may be an indication
that the physical data collection is based on recollection
rather than accurate records being logged and
maintained, For example, if recording of testing and
operational crrors was inaccurate, or estimated, the
graph may be skewed and appear as having high
technical quality.
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An important point to nole is that the foofprint may
behave like a rubber band, e.g, fucreasing speed may
decrease quality.

3.5.2 Metrics

Although there are general metrics which may be
captured by most companies, there is some corpany
specific measures which should ultimately be based on
company goals.

3.6 Case studies

Among the South African companics, who have
successfully used PEFR for improvements, are Old
Mutual and Standard Bank. [49)

4. Software Process Imprevement and
Capability Determination (SPICE)

4,1 Definition

STD from Compita, the Capability Maturity Medel from
the Software Engineering Institute, Trillium from Bell
SYGMA TeleCom, SQPA from HP, Bootstrap from
Esprit, HealthCheck from BT, ISO9001 {as used for
assessment, rather than auditing) and SAM from BT are
process assessment mecthods whic™ have bGeen used
successfully by other organisations.

ISO/MIEC 15504 is also known as Sofiware Process
Iinprovement and Capability Delezesination or by the
acronym SPICE. | is an international standard
developed by ISO/EC JTCY/SC7 WGIO0 to provide a
structured approach for the assessmemt of software
processes and is based on the positives of the ahove
methods, {33]

4.1.1 The SPICE Model [34]

The model adopted by ISO/IEC 15504 is shown in
Figure 3. Fundamental to the model is the concept of a
process, which is described as o sef of inferrelated
aclivitles, whizh transform inpuis into outputs f40].

identitios
capablliy

Capabitity
\@minaﬁ

Figure 3: The Assessment Process

Processes are examined using the mechanism of process
assessmend, defined as a disciplined evaluation of an
organisation's software processes [40]. The output of
the assessment exercise is a profile, which can be used
variously for process improvement (defion faken (v
change an organisation’s processes so that they meet
the arganisation’s business needs and achieve iis
business goals more effectively [40]) andlor for
determination of process capability - a sysfematic
assessment and analysis of selected software processes
within an organisation against a farget capability,
carried out with the aim of identifying the strengths,
weaknesses and risks associated with deploying the
processes fo meet a parficular specified requirement

[40].
The two key components of the standard 2re a process
model and guidance on conducting assessments, [35)

The process model is made up of a framework of
attributes in two dimensions: Process and Capability.

: m
Capabitity*
Lovel &

2

1

o
Pl
Process * 3 a7, T ’ lwma“”ﬁﬂéw
s Procose
Catagory

Figure 4: The Dimeitsions of the SPICE Model

4.1.2 The SPICE process dimension

Processes (x-axis of Figure 4) are grouped into general
arces of activity calied process categories (z-axis of
Figure 4) (Table 2):
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The processes in Fignre 4 are epumerated for itlnsirative
purposes, but they are not the same across all the
process categories, as seen in Table 3.

Table 2 — Deseription of process categories Table 3 - List of procesges
Process Brief description ENG.7 Mainiain System and software
categor .

c SUR.1 Develop docuntentation

usiomer- Processes that directly impact the ;

Supplier customer, support development SUP.2 Perfor.. configuration management
and transition of the product to the SUP.3 Perform quality assurance
customer, and provide for its .
correct operation and use. SUP.4 Perform work product verification

Engireering Processes that directly specify, SUP.5 Perform work product validation
implement, or maintain a system sUPS6 Perform joint reviews
and product and its user :
documentation, SUP7 Perform audits

support Processss that may be employed by SUP.8 Perform problem resolution
any of tha other processes .
(including other supporting MAN.1 Manage the project
processes) at various points in the MAN.2 Manage quality

duct development life cycle.

sk ¢ i MAN.3 Manage risks

Management | Processes that contain practices of
a generic nature which may be MAN4 | Manage subconiractors
used by anyone who manages any ORG.1 Engineer the business
sort of project.

— - - ORG.2 Define the process

Organisation | Processes that establish the
business goals of the organisation ORG.3 Improve the process
and develop process, product, and ORG.4 Provide skilled hwman resovrces
resource assets which, when nsed
by he projects in the organisation, ORG.5 Provide software engineering
will help the organisation achieve infrastructure
its business goals, Each process contains a number of base practices, which

could be seen as cuirent quality best practices,

4.1.3 The SPICE capability dimension

Table 3 ~ List of processes A capability level (y-axis of Figure 4) is a sef of process
— and management attribute(s) that work tagether to
Tdentifier Name provide a major enfiancement in the capability of a
CUS.1 Acqnir software Stupplier to perform a process [40].
CuUs.2 Manage customer needs There aze six capability levels in the reference model.
CUS.3 Supply software Level & fncomplete: There is gencl failure to attain
. the purpose of the process. There are no easily
CUS4 Or.erate software identifiable work products or outputs of the
CyUs.s Provide customer survice Process.
. Level 1 Performed: The purpose of the process is
ENG.1 dDeYelup system requizements and generally achieved, There may not be cvidence of
esign rigorous project planing and  tracking.
ENG.2 Develop softwvare requirements Individuals within the organisation recognise
- that an action should be performed, and there is
ENG.3 Develop software design general agreement that this action is performed
ENG.4 Implement software design as and when required. There are identifiable
work preducts for the process, and these provide
ENG.5 Integrate and test soRware evidence to the achievement of the purpose.
ENG.6 Integrate and test system Level 2 Afanaged: The process delivers work products
of acceptable quality within defined timescales.
mla160.102 Verslon 4,02 21 August 1988 Page 6
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Performance according to specified procedures is
plapacd and tracked. Work products conform Lo
specified standards and requirements.

Level 3 Established: The process is performed and
managed using a defined process based upon
good product enginecring principles, Individual
impiementations of the process uwse approved,
tailored wversions of standard, documented
processes. The resources necessary 1o establish
the process definition are also in place.

Level 4 Prediciable: The defined process is performed
consistenily in practice within defined control
limiis, to achicve its goals, Drtailed measures of
performance are collecled and analysed. This
lends la a quantitative undetstanding of process
capability and an tmproved ability 1o predicl
performance, Performance is  oojectively
tiunaged. The quality of work products is
quantilatively known. :

Level 5 Optimising: Performance of the process is
optimised 1o meet current and fulure business
needs, and the process achieve  eatability in
meeting its defined business goals. Quantitative
process effectiveness and efficiency  poals
(targets) for performance are csiablished, based
on the business goals of the organisation
Continuons process monitoring against these
goals is enabled by obtaining quamitative
fecdback and improvement is achieved by
analysis of the results.

Each fevel provides a major enhancement of capability
in the performance of a process, The levels constitule a
ralional way of progressing throngh iniprovement of the
capability of any pracess,

In the Capability dimension, a capability level consisis
of process attributes, which contain one or mwore
management practices, Qualily properties of the process
could be represented by management practices, while
quality properties of products could be represented by
work preduct characieristics,

4.2 Process

4.2.1 SPICE gssessment

The capabilily level of each process is independently
nssessedt, by a qualified assesscr (with their assessment
feam) [38] making a judgement supported by
documented objective evidencs, This may be based on
practice attributes (by inlerviewing process praclitioners
and monagers) or work product characteristics (by
examining docum~nis, plans, etc.) provided by the
SPICE embedded model [37), The ratings supported by
the judpemenl are fully, largely, paninlly and no
schigvement, These can be aggregaied and lead to a
collection of profiles which represent the assessnient

output, as seen in Figure 4. This profi‘e can be sct to
different levels of detail showing  achievenient
percentage scales ranging from organisational unit (QU)
{dcfined as that part of an organization that is the
subject of an assessment - in this case, IT Application
Systems) capability level 1o process capability leve),
(36}

The aggregation of the results is meaningless on its
own, It is the data gathering and analysis process that
provides insights into possible improvements, which
nceds to be prioritised by organisational goals, as is
stated by ISO/IEC 15504-7, [39)

Each  assessment may produce different  results
depending on the assessment inpwt, i€, it is possible
thut an organisation of capability levet 5 schieves
mainly capability level 1 if their worst projects are
selected. It is uniikely however, that an organisation
with capability level 1 will be able lo achicve capability
level 5 on a specific project, by virtue of the dependence
on processes which are outside their comtrol. An
organisation which can achicve Level 5, will thus be
able to selectively apply processes, based on risk and
cost effectiveness,

Kecommendations for improvenment can be made based
on the process achicvement.

4,3 Advances

Other process assessment methods have been advancing
and have based some of their advances on the SPICE
project.

Phase II trials for SPICE are complele and the {rinls
repott  [60] has  been released  documonting
orpenisational unil's experiences with use of the
slandard for assessiment und analysing ihc data
willccled, Since process improvement and process
capability determination are long term, rather thar short
term abjectives, the phase IMI trials should shed more
light on the usefulness of the standard for (hese
aclivities,

4.4 Uses

If you don't know shere you are, a map won'l lielp.

21

4.4.1 SPICE process improvement

A first assessmeni can form part of a bascline
Thereafter, using tlhe Gnuidelines Ior Process
Immprovement [39], improvemeats can be priotitised and
implemented it accordance with organisational goals,

mia160.102

Verslon 1.02 21 August 1998

Page7




Literature Survey

Weinberg [64} distingnishes Level | organisations or
patiern 1(Variable Culture) who can be successful if
{kete is onec-on-one work belween customer and
developer - Emotion, personal relations, and mysticism
drive everything... Some of the work is excellent, some
is bizarre, and it all depends on the individual.

El Emam and Madhavi [13] studicd the effect of
maturity on the success of requirsmenls
engincering(RE) process. They concluded that only 2
organisalional processes improved RE service quality -
documentation and alignment ¢ business goals, overall
MIS strategies, missions. goals and priorities; and
integration of the budgeting process for systems project
with the business prioritics. Quoting Craigmyle and
Fletcher {6] who have developed Software Technology
Diagnostic, a derivative of CMM for small (o mediem
sized orpanisations, it is the ability of process
assessiment to clarify, priovifize and raote the problem
areqs that make process assessment invaluable to invest
in

As indicated in Fignre 5, as an organisalion moves up
the Capability Maturity scale, they arc acie to predict
schedule, cost and quality more accurately,

Loval 4 Lavet &
©OVO ORIMIZING Trge
Managed T
Lovel3 & i-
Defined 3 ¥ Teine
>
|
Level 2
TS
Level §
Iniip)
Teme s

Figure 5 fmpact of Predictability of
schedule/cost/quality - Presentation by Panlk {59]

82-96% of organisations were at Level 1, 3-17% al
Level 7 and 1% at Level 3 in 1993 using CMM and
Bootstrap in Europe, USA and Japan. [59)

Laitinen and Fayad [47] agree with this and fee! that
measuring processes is an exceffent measwre of
management itself. They see the controlling of processes
as a good way of establishing whether individuals are
perfonn outstandingly, or just as a result of statistical
variation, Contrary lo individuat argument they fecl that
INore processes nieans greater creattvily, since people
are not expected fo trn screws with their fingers but
with screwdrivers, i is unreasonable to expect peopie to
do detailed, complex work without tools such as
processes, They speak of Deming's [10) tampering,

which is destructive, as opposed to adjustment, when
making changes without adequate measrentent,

4.5 Disadvantages

Zahran [65] mentions that it is possible to produce a
qquality product with a low capability level, but a low
probability. Bach [3] feels that with heroes, anything is
possible and thay process is a behaviour, and cannot be
separated front the person. Rach sees the three P's as
being people, problem and process, rather than process,
product and project, Bach is inclined io support heroes -
sumeotic who fakes initiative lo solve ambigions
problems.

No studies have been done on the specific relationships
of the SPICE processes on each other. There are many
soflware engincering sources which refer to best
practices and provide a pgeneral idea of possible
influences. Most notably, improvemenits in reviews and
tesling are believed 1o liave a positive impact on a
number of processcs.

4.6 Case studics

Success stories mainly iovolve the .sage of CMM,
Trillium and Bootstrap [65), as SPICE has not bet -
available for use for a long :'nie

5. Process, product, profect ineasurement
and assessment

Abour every ten years, give or take five, the software
community redefines “the problem” by shifting its focus
Jrom product issues fo process isswes.. While the
natural fendency of a pendulum is to come to o rest
michvay  between  fwo  extremes, the software
community's focus constantly shifts because iew force
is applied when the last swing fails., The swings aiso
do not solve "the problem” for they are doomed fo fail
as long as produzt and process are ireated as forming a
dichotomy insiead of a duality - Margaret Davis 53]

51 Cemplementary

As stated by Pllecger and Rombach{51), the two
techaiques (PEP and SPICE) should be abie to
complement each other, as measurcment helps you draw
an objective process model, while application of
improvement techriques improves your obility fo
measure qualify, by conficuing improvemcnts in
process and product, albeit in small increments. The
organizatfon will normatly use a mixture of
effectiveness measnres and capabifity levels to set
targets for improvement, Capability levels will indicate
the most promising improvement areas according to the
distance between the organizafion’s practices and the
baseline; on the other hand, effectiveness mecasures of
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the processes will provide information about the
efficacy of the vrganization's processes compared to the
needs [39]

5.2 Collaboration

The organiscrs of the second imernational soflware
metrics symposium [52] state that the most successful
measurement occurs when rescarcher, practitioner and
customers collaborate,

5.2.1 Additional measures

It is noteworthy that althongh ‘Measures’ is a work
product of # number of different processes, it appears for
the first time at capability level 4. This does not
necessarily suggest that an OU which achieves Lavel 4
is the only one that shonid have {his wor's product, but
possibly that at this level, it is most eflectively used.
Also, the work product ‘Measures’ can include any of
the following: Project measurgs, Process measures,
Quality measures, Field measures, Service level
measuwres, Risk measures and Staff performance
measuies,

[FPUG’s view (Figure 6) is that measurement is the
commonality among several disciplines,

Processes

Measurement

~,

\\H_____,..-" -._____’/
Proiect Manaygeinent

Quality

Figure v3: Relationship between measurement and other
disciplines {257

This indicates an intecsection between process, project
and  quelity (product) measures. Product quality
measnres were not included as pact of this research,
However, based on the SPICE assessment, they were
often missing from requirements definition, This may be
an indication that a fundamenial metric is not being
formally considered within the current processes,
Quality measures are an important part of measurenient
and do not replace process measures, [46,1,65]

Abran considers that product and process measures
provided the inpnt for the feeaback loop of total quality
management, [1}

Voas [63] argues that neither process nor product
oriented improvemenis can guarantee a qualily product.
A problem with a perfect process is that it is still used
by imperfect humans and supported by imperfect
technologics (although this should theoretically be
impossible, since a perfect process should have included
the humans by improving its HR process and the
lechnology by improving the SE infzastructure). The
intractability of product lei'ing to perfection i
higidighted. Voas also outlines tue popular use of many
metrics, which measure strucaral(static) properties and
the fact that structural metrics cannol capture software’s
dynamic behavivur, Voas citos David Pamnas ‘Tt seems
clear to me that not only is a ‘mature’ process not
sufficient, it may not even be necessary.’

3.2.2 Complete precess assessent

[FPUG[2S] argues that: The levels of maturity are
additive. The levels ~lso provide one path for achieving
uan environment where continual process improvement is
achievabie. Measurement is an integral component of
the CMM, starting at the Repeatable level.... Where the
SEI process fails short is that it provides no quantitative
measurement of the resulting assessment. We assunie
that if we move up the SEI maturity Scale, we will
Increase our levels of productivity and quality: but
without quantitative measures, we really never know for
certain, The dynamic software assessment model, whicl
includes o guantitative component, allows us fo
maxinize our efforts by conconirafing onr resotirces on
those elemenis of the process that are quantified as
weaknesses. {15}

Garnms and Herron have a  ‘Complete Process
Assessment Model’ Figure 7) which includes both
measures represenled above, but some which are not
fully included.
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Figure 7: Garmus and Herron Complete Process Model
{15]

According to the guidance provided in ISOAEC 15504-

7 (Figure 8), PEP could be seen as fulfilling the role of

the ‘Indusiry norms and benchmarks’, with a SPICE
assessnient falling into the process assessment request.

Indusiy norms

tmprovomends in
and benchmarks

organisational unil's
software pracess

Mviare piocoss
mprovemanl sequast

Oiganisalion’s needs
and business goats

" PROCESS
{MPROVEMENT,

Procoss oasessment Improvemen! plans

and records
{Soa purt 3 und 4} {See panl B}
Assessmont ouipul Target capabilly proflles
(precoss profile and from procoss capbiiily

nsyessmenl fucord determination
Pragilcas froin compalible

pravess medsi

(Ssa parl 2)

Figure 8 Process impravement context {397

5.2.3 Measurement maturity

Comer and Chard [5] suggest a measurciacnt maturity
model afler comparison with Trillium and CMM, since
they feel that the capability dimension can be
misteading and irrelevant. However, movement up the
maturily scale will not mean that less things arc
measured, Chey do make some valid points which could
be incorporated into ihe current base practices of
ISO/EC 15504 Measurement process,

Gulczian [20] meations 3 measurement-based maturity
model which moves {hrough the levels Defined (1),

Measured (2), Controlled (3), Capable (4) and Improved
(5). The elementary problem may be related to the lack
of organisational unit wide process definition - which
results in the measusement of 2 chaotic procuss. This
may indicate the need for beginning with maturing the
‘Define the process’ Organisalional process, Lefore
considering the others, Perhaps the Organisationa
process supporling infrastructure has 1o be in place
before any meaningful improvemenis can be made.
Process definition could be based on ISO/EC 12207 or
ISO/IEC 15288. [31,32] It is also important 1o note that
‘Define the process™ should not be defined alone, but
also ‘Improve the process’, othenwise other problems
can result.

Guiezian [20] also discusses (he Rome Laboratory
Software Framework which is a measurement based
approach for soflware quality improvement relating to
developmental subprocesses and intermediate and final
products of the development process. Gulezian believes
that statistical control needs to be introduced eatly in the
process. Rosenberg and Sheppard [58] report sueross of
using measurement-based process improvement at
NASA, however their concept of process is limited to
application of resource hours, while product focuses on
size, complexity and reudability of code.

Johnson and Brodman [42] mentioned an intercsting
measure on the number of metrics collected at each
level:

s Levell average of 11 melrics
s Level2 average of 19 meirics
» Level3 average of 22 mefrics
e Level ¢ average of 26 metrics
s Level5s average of 31 metrics

Johnson and Brodman's study showed that a Level i
organisalion did not calculate productivity, focus on
process, track cnsts, schedule variances, requireraents
changes, or defects - only tracked coding and festing
progress, This would agrec with the assessment
findings, since the PEP measures force s project to
measure all of the above - unfortunately this is in
retrospect, and oflen inaccurate.

5.2.4 Process and measurement relationship

Konrad {46) states that these lower tevel relationships
are difficull te determinc and purposeless, since
cxperimentation mechanisms in terms of a control
sample would be difficult. This can be attributed to the
fact that capability Level | orpanisations are dependent
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on the individual’s performance on a project and for 8
statistical experiment a Iarge sample would be required.

This is also supported by IFPUG {25] which specifies
One important aspect of higher organizational matui .ty
is the increase in the level of detail, or granularity, of
information. Af low levels of maturity, information
requirements are relatively low and the objects being
measured are large, such as proi~ct phase. As the
organization matures, the detail of . yormalion required
becomes finer, such as activity, lusk, or deliverable.

5.2.5 Process and measurement improvenient

Reiblein and Symons [57} recommend a means of
weighting  business  gzains  and  prioritising
improvements.

5,3 Advances

5.3.1 Complete process measurement

Also, Figure 9 represents a software process
measutement framework standard being developed by
ISOAEC JTC1/SC7? WG13 to address information needs
for project management, product engineering and
process improvement, but exclude product quality
measures. (413

" Medsuiement Tools, |+

Product
Engineering

Figure 9 Software Process Measurcment Applications

IE29)
5.4 Case studies

541 Siemens

Paulish and Carleton [50] examined case studies in
Siemens business units using measures where the first
grouping is based on SEI-recommended core measurcs.
These are primary daws (dcfects, product size, cffort,
estimate and actual schedule duration time),
environmenta! daia (staff size, staff tumover, maturity
level, morale). Derived from these are organisational
petformance measures (defect detection distribution,
defect ..e, project productivity, schedule cycle time and

schedule adlierence), Imfcrestingly, many of these
measures are similar {o the ones collected as input into
PEP and provided as output in the f¢  yrint, but the unit
of product size measurcment is function points sather
than LOC. They also suggest some critical success
factars for software process improvement.

J.4.2 Complete process measurement

Gasston and Rout [16] assessed software process
effectiveness of a configuration management process
using a defined set of metrics for each Ievel and under
the categories Economic, Human and Managerial
factors. They developed the model in Figure 10,

CRZOM IR ENADO
MRRZIRCe QRN

\{lmuedby

:

: ”ﬂ%

\ — ACTIVITY e
H — COMPETENCE

1 oonis. i COMPETNGE

Figure 10 Hierarchicat conceptinl nodel for
assessment of process effec’ e us within organisations

6]

Gasston ([17] expands on this, adding STMT
(Statements, Tools, Methods, Technologics) below. She
goes on to discuss re-engineering/revolution as opposed
to evolution and suggests a Provess/Product Quality
Model (Figwre 11). In the model the evaluation of
praduct madel uses SPICE, the product profile consists
of the product quality attribules identification, the
software product quality evaluation consists of Dromey’s
product quality framework[12) and the process
effectiveness evaluation covers a large number of ateas.
PEP covers the economic factors - the extent of coverage
of the other measures is uncertain.
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;~ Software Product
Quali #Standards
k\_"/ Tools
Methiods
Tealnology

Figure 1] Process/Product Model {17}

6. Discussion

This sindy covers a number of theories concerning
functionai size mcasures (specifically Albrecht function,
points); performance measures (specifically PEP),
software process assessment (specifically [SOAEC
[55G4) and the reladonship between the three.

7. Reference

[1] Abran A., Ouality - The Infersection of Product
and Process, Second IEEE International Soltware
Engincering Standards Symposiun, p 206, August
21-25, 1995,

[2] Albrecht A.J., Measuring Application Development
Productivity, Proceedings of the Application
Development  Symposium 1979,  GUIDE
International Inc,, SHARE Inc,, Intersational
Business Machines Corporation, Monterey, CA, pp
83-92,

{3) Bach, J.T., Enough about process: What we need
are heroes, IEEE Software, Vol, 12 No. 2, March
1995, pp 96-98.

[4] Brooks F.P., Mythical Man Month, Addison-Wesley
Publishing Company, Reading, Mass., ISBN 0-201-
83595-9, 1995,

[5] Comer P. and Chard 1., A Aeasurement Maturity
Model, Software Quality Journal, Vol. 2, Issue 4,
1993, pp 277-289,

[6] Craigmyic M. and Fletcher I, fmproving (T
effectiveness through software process assessment,
Software Quality Journal, Vol, 2, Issue 4, 1993, pp
257-264.

17) CSC Index Research Advisory Services, Peter Hill,
12 Bloonmisbury Square, Eondon, WelA 2LL.

[8] Curtis B. and Careton A, Seven +- Two
Measurement  Conundrums,  Second  IEEB
Intemational  Sofiware Engineering Siandards
Symposiam, pp 96-105, August 21-25, 1995,

[9] Dekkers C.A., Oufsourcing and Function Point
Based Meastirement: Aistakes and
Recommendations, The Voice, 1997.

[101Deming W.E., Out of the Crisis, Cambridge, MIT
Centic for Advanced Engineering Study, 1986.

{11 Dreger I.B., Fuuction Point Analysis, Prentice-Hall,
Englewood CHffs, NJ, ISBN 0-13-332321-8, 1989,

[£2) Dromey R., Cornering the chimera, IEEE Software,
Vol 13 No. 1, January 1996, pp 33-40.

f13]E1 Emam K. and Madhavii NH, Does
organisational maturily improve quafity, IEEE
Software, Vol. 13 No. 5, September 1596, pp 109-
110.

14]Yurey S., Why we should use function points, [EEE
Software, Vol, 14 No, 2, March/April 1997, pp 28~
30,

[15] Garmus D. and Herron D., Measuring the Software
Pracess, Prentice Hall, Upper Saddle River, NI,
ISBN 0-13-349002-5, 1996,

[16] Gasston J.L. and Rout T.P., Can #ie effectiveness of
sofiware processes be assessed?, SoQtware Quality
Journal, Vol. 3, Issue 3, 1994, pp 15,-166.

[t7]) Gasston J.L., Process improvement: an alternafive
to BPR for software development organizations,
Software Quality Journal, Vol. 5, Issue 3, 1996, pp
171-183,

(18] Grady R, Practical Software Mefrics for Profect
Maragement and Process Improvement, Prentice
Hall, Engfewood Cliffs, N.J,, ISBN 0-13-720384-5,
1992,

[19]Grady R and Caswell D, Sofhware AMciries:
Esrablishing a Company-Wide Program, Prentice-
Hall, Englewood Cliffs, N.J., ISBN 0-13-821844-7,
1987,

[20] Gulezian R., Software Quality Measurciment and
Modelling, Maturity, Conirol and [mprovement,
Sccond [EEE Internationa! Software Engineering
Standards Symposium, pp 52-59, August 21-25,
1995,

[21YHumphrey W., Managing the Sofhware Process,
Addison-Wesley Publishing Company, Reading,
Mass., ISBN 0-201-18095-2, 1990,

[22)[FPUG, Blendonview Office Park, 5008-28 Pine
Creck Drive, Westerville, OH 43081-5899,

123]1IFPUG, Function Points as Assels - Reporting to
Aanagement, 1992,

[24)IFPUG, JFPUG Counting Practices Mantial v4.0,
Janmary 1994,

[25]IFPUG, IFPUG (iidelines to  Software
Measurement, Release 1.1, Angust 1994,

mia163,102

Version 1,02 21 August 1998 Page 12




Literature Survey

[26]ISC/IEC  14143-1. Information tecknology -
Seftware  measurement -~  Functional  size
measurement - Parf 1: Definition of concepts. 18,
November 1997,

[27JISCAEC 14143-2. Informaiion technology -
Software  measurement -  Funclional  size
measurement - Port 2: Compliance assessment of
software size meuswrement methods to ISOAEC
14143-1:1998, CD Version 0,36, May 1998,

[28]LAJAEC  14143-3.  Information  fechnology -
Software  measurement - Punctional  size
measurement - Part 3: Verification of funciional
size meastrement wethods, WD Version 22, June
1998.

[29]ISOMEC 141434, Information technology -
Software  measurement -  Funclional  size
measurement - Reference Model, PDTR Version
13, May 1998,

[B0]ISOMIEC  14143-5. Information technology -
Sofhware  measurement < Functional  size
measurement - Determination of Functional

Domains for Use with Funclional Size
Measurement, PDTR Version 17, June 1998.

3171180 12207, infornation Technology - Software Life-
Cycle Processes, 1995,

[32]1ISO/IEC 15288: Information Technology - System
Life Cycle Processes, WD, May 1998.

[33]JSO/IEC 15504-1, Sofhware Process assessment
Part 1: Concepis and introductory guide, PDTR,
October 1996,

[34]ISOMIEC 15504-2, Software [rocess Assessment
Part 2: A Reference Model For Processes And
Process Capability, PDTR, October 1996.

[35]ISO/IEC 15504-3. Sufbware Process Assessment;
Part 3 : Performing an assessiment, PDTR, Qctober
1996.

[36]1SO/MILC [5504-4. Sofhware Process Assessment:
Part 4 : Guide to performing assessments, PDTR,
Oclober 1996.

[37]1ISONEC 15504-5. Software Process Assessment:
Pari 3, An assessment model and indicaior
guidance, PDTR, October 1996.

[3B)ISO/EC 15504-6. Software Process Assessmeni:
Part 6. Guide To Qualification Of Assessors,
PDTR, October 1996,

[391ISOMEC 15504-7: Information Technology -
Software Process Assessment Part 7: Guide for use
in process improvement, PDTR, October 1996,

[40]ISOMMEC  15504~9: Information Technwology -
Software Process Assessment Part 9: Vocabulary.
PDTR, October 1996,

[1ISOMEC ITCY/SC?, Information Technology -
Software Life Cycle Processes Definition and
Applicafion of a Software Process Measurement
Framework, Proposed Drafi Technical Report, 30
April 1996,

[¢2] Johnsorn D.L. and Brodman J.G., Reafities and
Rewards of Softbware Process Improvement, TEEE
Software, Vol. 13 No, 6, Noveniber 1996, pp 99-
101.

[431Jones T.C., dpplied Software Measurcment,
McGraw-Hil, New York, ISBN 0-0/-032826-9,
1996.

[44)Kemerer CF., Reliability of function points
measurement: a field experiment, Communications
of the ACM, Vol, 36 No.2, 1993, pp 8597,

[45]Kitchenham B., The Problem with Function Points,
[EEE Software, Vol, 14 No. 2, March/April 1997,
pp 29-31.

[46])Konrad WL, Quallty Intersection between Process
and Produet, Second IEEE International Software
Engincering Standards Symposium, pp 202-203,
August 21-25, 1995,

[47]Laitinen M and Fayad M.E., Surviving a process
performance crash, Communications of the ACM,
Vol. 41 No 2, February 1998, pp 83-86.

[48] Longstreet, D., How are function points usefil,
American  Programmer, Vol. VI, No. 12,
December 1995,

[49]Meyerson B,, AMade fo Measure, Information
Technology Review, Val, 2 No.7, p 8, Computer
Society of Sonth Africa, August, 1995,

[50jPaulish D.J, and Carleton AD,, Case Studies +f
Software-Process-Improvement Measurement,
IEEE Computer, Vol. 27 No. 9, Septeraber 1594, pp
50-57,

I51]Pfleeger S.L. and Rombach HD. , AMeasurement
based process improvement, IEEE Software, Volll,
Issue 4, July 1994, pp.8-11.

[52)PRleeger S.L., Jeffery R., Curtis B and Kitchenham
B,, Status Report on Software Measurement, IEEE
Software, Vol. 14 No, 2, March/April 1597, pp 33-
43,

{53]Pressman R.S., Sofhware Process Perceptions,
IEEE Software, November 1996, pp 16-18.

[54}QuantiMetrics and CSC Index Research and
Advisory Services Performance Enhancament
Programme, Performance Baseline Charls &
Tables for Systems Development for Eskom ITD,
September, 1996.

[55}QuantilMetrics, Bram Meyerson, PO Box 37010,
Birnam Park, 20185,

mla1&0.102

Version 1.02 21 Augtist {998

Page 13




Literature Survey

[56] QuantiMetrics, How we shape up, Information
Technology Review, Vob. 4 No 3, Computer Society
of South Africa, April, 1997, pp 6-7.

|57} Reiblein S and Symons », SPI: T can’t get no
sofisfaction’ - directing process improvement (o
meet buslness needs, Software Quality Journal, Vol.
6, Issue 2, 1997, pp 89-98,

[58]Rosenberg L.H, and Sheppard S.B., Mefrics in
Software Process Assessment, Quality Assurance
and Risk Assessmenf, Second IEEE International
Software Engineering Standards Symposium, pp
10-16, August 21-25, 1995,

[S91SEAL, SPICE Slides for local Trials Support,
SPAGOD, Version 0,01,

[60)SPICE, Phase 2 Trials Interim Report, Version
1.00, March 1998,

[61)Stelzer D., Mellis W, and Herzwurm G., A crifical
look at ISO 9000 for software quality management,
Software Quality Journal, Vol. 6, Issue 2, pp 65-79.

[62)Symens C., Function Point Analysis: Difficulties
and Improvements, IEEE Transactions on Software
Engineering, Vol. 14 No. 1, January, 1988, pp 2-
11

[63] Voas J., Can clean pipes produce dirfy water?,
IEEE Softwaic, Vol. 14 No, 4, July/August 1997,
pp 93-94,

[64] Weinberg, G.M., Quelity Software Management
Volume 2 - First Order Measiyement, Dorset House
Puoblishing, New York, ISBN 0-932633-24-2, 1993,

{65)Zahran S., Software Process Improvenent -
Practical Guidelines for Business Skccess,
Addison-Wesley, Reading, Mass,, ISBN 0-201-
17782.X, 1997.

mlai60.102 Verslon 4.02 21 August 1888 Page 14




References and Bibliography
« T Lang
Information Technolugy Departineni, Eskom, South Africa

Susmmary: A numbered list oy papers and wyeful references in the project.

1. Imtreduction

This document lists papers from journals, conference
proceedings, newstetters, presentations, course notes,
books, commutiications, websites, professional societies,
addresses and mailing lists of particular interest.

2. References

The following have been used to compile the papers
from this study:

[1] Abran A., Quality - The Intersection of Product
and Process, Second [EEE International Software
Engineering Standards Symposium, p 206, August
21-25, 1995,

[2] Albrecht AJ., Measuring Application Development
Productivity, Proceedings of the Application
Development  Symposium 1979,  GUIDE
Internatioral Inc., SHARE Inc., Intermational
Business Machines Corgoration, Monterey, CA, pp
83-92,

[31 Bach, J.T., Enough about process: What we need
are heroes, IEEE Soflware, Vol. 12 No, 2, March
1995, pp 96-98.

[4] Boehm B., Anchoring the software prucess, IEEE
Software, Vol. 13 No.4, July 1996, pp 73-82.

(51 Brooks B.P., idythical Man Month, Addison-Wesley
Publishing Company, Reading, Mass,, ISBN 0-201«
83595-9, 1945

6] Comer P. and Chard J., 4 Measurement Maturily
Model, Software Quality Journzl, Vol. 2, Issue 4,
1993, pp 277-289.

[7] Craigmyle M, and Flewcher I, Improving IT
effectiveness through software process assessmen,
Software Quality Journal, Vol. -, Issue 4, (993, pp
257-264.

[8] CSC Index Research Advisoty Services, Peter Hill,
12 Bloomsbury Square, London, WclA 2LL.

[9] Curtis B. and Carleton A., Seven +- Two
Measurement  Conundrums, Second IEEE
International Software Enginecring Standards
Symposium, pp 96-105, August 21-25, 1995,

[10)Davis A., Between Scylla and Charyhdis, IEEE
Software, Vol, 14 No. 5, Seplember/October 1997,
pp 4-6.

(11yDekkers C.A., Outsourcing and Function Point
Based Measurement: Mistakes and
Reconumendations, The Veice, 1997.

{12]1Deming WE., Out of the Crisiy, Cambridge, MIT
Cr -tre for Advanced Engineering Study, 1986,

[13] Dreger }.B., Function Peint Analysis, Prentice-Hail,
Englewoos Cliffs, NJ, ISBN 0-13-332321-8, 1549,

[14] Dromey R., Cornering the chimera, IEEE Sofiware,
Vol, 13 No. 1, January 1996, pp 33-43.

[L5}El Emam X. and Madhavii NH, Does
organisational maturity improve quality, IEEE
Software, Vel 13 No. 5, Septeraber 1996, pp 109-
110.

[16} Function Point Workbench v30l,
CHARISMATEK Scftware Metrics, 175 Dorcas St,
South Melbourne VIC, Australia, 3205

{17]Furey S., Why we should use function points, IEEE
Software, Vol. 14 No. 2, March/Aprit 1997, pp 28-
30.

[18] Gacbajosa-Scpsiia J., Quality Intersection between
Process and Product, Second TEEE Iniernational
Soflware Engineering Standards Symposium, pp
204-205, August 21-25, 1995,

[19] Garmus D. and Herron D., Adeasuring the Software
Process, Prentice Hall, Upper Saddle River, NJ,
ISBN 0-13-349002-5, 1996,

(20] Gasston J.L. and Rout T.P., Can the effectiveness of
saftware processes be assessed?, Software Quality
Journal, Vol. 3, Issue 3, 1994, pp 153-166.

[21] Gasston J.L., Process improvement: an alternafive
to BPR for software development organizations,
Sofiware Quality Journal, Vol. 5, Issue 3, 1996, pp
171-183.

[22]Grady R, Practical Software Metrics for Project
Management and Process Improvement, Prentice
Hall, Englewood Cliffs, N.J., {SBN 0-13-720384-5,
1992,

[23]Grady R and Caswell D, Software Melrics:
Establishing a Company-IVide Program, Prentice-
Hall, Englewood Cliffs, N.I,, ISBN 0-13-821844-7,
1987.

[24} Gutezian R., Software Quality Measurement and
Modelling, Maturity, Control and Improvenient,
Second [EEE International Software Engineering

mlai40.102

Verston 1.02 21 August 1998

Page 1




References and Bibliography

Standards Symposium, pp 52-59, August 21-25,
1995,

{25)Humphrey W., Managing the Software Process,
Addison-Wesley Publishing Company, Reading,
Mass., ISBN 0-201-18095-2, 1990,

[26] IFPUG, Blendonview Office Park, 3008-28 Pine
Creek Drive, Westerville, OH 43081-5899.

[2TYIFPUG, Function Points as Assets - Reporting to
Management, 1992,

[28)IFPUG, IFPUG Counting Practices Manual v4.0,
January 1994,

[29)IFPUG, IFPUG  Guidelines 1o
Measurement, Release 1.1, August 1994,

[30VISQ 12207, Information Technology - Software Life-
Cycle Processes, 1995,

[311ISC/IEC 14143-1. Jnformation technology -
Software  measurement ~ Funclional  size
measurement -~ Part 1: Definition of concepts, 18,
November 1997,

[32)ISOMEC 14143-2. Information ftechnology -
Software  measurement -  Functional  size
measurement - Part 2: Compliance assesstwent of
software size measurement methods to ISOAEC
14143-1:1998, CD Version 0.36, May 1998.

[33)ISO/MEC 14143-3. Information fechnology -
Software  measurement -  Functional  size
mecsurement - Part 3: Verification of functional
Sive measurement methods, WD Version 22, June
1998,

[B4]ISOAEC 141434, Information (technology -
Software  measurement - Funcional  size
measurement - Reference Model, PDTR Version
13, May 1998,

(35]ISO/IEC  14143-5. Information fechnology -
Software  measuremrent - Funcfiona.  size
measurement - Determination of Funclional
Domains for Use with FPunctional Size
Measurement, PDIR Verston 17, June 1998,

£36) ISO/EC 15288: Information Technology - System
Life Cycle Processes, WD, May 1998.

{371ISO/IEC 15504-1, Software Process asSessu.t
Part 1: Concepts and infroductory guide, PIVi¥,
October 1996.

{38]ISOMEC 15504-2, Suftware Process Assessment
Part 2: A Reference Model For Processes And
Process Capability, PDTR, Qctobor 1996.

[39VISOAEC 15504-3. Sofhware Process Assessment:
Part 3 : Performing an assessment, PDTR, Cclober
1996,

Sofhware

[40]ISO/IEC 15504-4. Sofware Process Assessment:
Part 4 : Guide to p.rforming assessments, PDTR,
October 1996.

[11ISOMIEC 155045, Software Process Assessment:
Part 5. An assessment model and indicator
guidance, PDTR, October 1996.

{42JISO/IEC 15504-6. Software Process Assessment;
Part 6. Guide To Qualification Of Assessors,
PDTR, October 1996.

[4311SOMEC 15504-7: Information Technology -
Software Process Assessment Part 7: Guide for tise
tn process improvement. PDTR, October 1996,

(#41ISOMMEC  15504-9: Information Technology -
Software Process Assessment Part v: Vocabulary,
PDTR, October 1996,

[45]1ISOAEC JTCI1/SC7, Information Technology -
Software Life Cycle Processes Definition and
Application of a Software Process Megsurement
Framework, Proposed Draft Technical Report, 30
Aprii 1996,

[46] Johnson D.L. and Brodman J.G., Realifies and
Rewards of Software Process Improvement, IEEE
Software, Vol. 13 No, 6, November 1996, pp 99-
101.

[47Jones T.C., Appiled Software Measurement,
McGraw-Hill, New York, ISBN 0-07-032826-9,
1996.

[48]Kemerer CJF., Refiability of function poinis
measurement: a field experiment, Communications
of the ACM, Vol. 36 No.2, 1993, pp 85-97.

[49]Kennedy 1.G., How fo dv Research hyperiext
course, PO Box 32320 Glenstantia 0010 South
Africa, 1995.

[50YKitchenham B., The Problens with Function Points,
IEEE Sofware, Vol. 14 No. 2, March/April 1997,
pp 29-3L,

{51)Konrad M., Quality Intersection befween Process
and Product, Second IEEE International Software
Engineering Standards Symposium, pp 202-203,
August 21-25, 1995.

f52}Laitinen M and Fayad ME., Swrviving o process
performance crast, Communications of the ACM,
Vol. 41 No 2, February 1998, pp 83-86,

[53jLongstreet, D., How are funclion poinfs nseful,
American Programmer, Vol, VI, No. 12,
December 1995,

{54)Meyerson 8., Made o Measure, Information
Technology Review, Vol 2 No.7, Pg 8, Computer
Society of South Africa, August, 1995,

mla140.102

Version 1,02 27 August 1928

Page 2




References and Bibliography

{55)Paunlish D.J. and Carleton A.D., Case Studies of
Software-Process-Improvement Measnrement,
IEEE Computer, Vol. 27 No. 9, September 1994, pp
50-57.

{56)Pfleeger S.L. and Rombach HD. , Measurement
based process improvement, IEEE Software, Volil,
Issue 4, July 1994, pp.8~11.

{57} Pileeger S.L., Jeffery R., Curtis B and Kitchenham
B., Status ™eport on Soflware Measurement, IEEE
Software, Vol. 14 N, ., March/April 1997, pp 33-
43,

[58]Pressraan R.S,, Software Process Perceplions,
IEEE Software, November 1996, pp 16-18,

[59}Quantimetrics and CSC Index Rescarck and
Advisory Services Performance Enhancement
Programme, Performance Baseline Charls &
Tables for Systems Development for Eskom ITD,
September, 1996,

[60]Quantimetrics, Bram Meyerson, PO Box 37010,
Bimam Park, 2015.

[613Quantimelrics, How we shape up, Information
Technology Review, Vol, 4 No 3, Computer Sacicty
of South Africa, April, 1997, pp 67,

[62]Reiblein 8 and Symons S, SPI: 4 can’t get no
safisfaction’ - directing process iniprovemen! fo
ineet business needs, Soflware Quality Journai, Vol.
6, Issue 2, 1997, pp 89-98,

[63)Rosenberg L.I1. and Sheppard S.B., Metrics in
Sofbware Process Assessment, Quality Assurance
and Risk Assessment, Second IEEE International
Software Enginecring Standards Symposinm, pp
10-16, August 21-25, 1995.

[641SEAL  process  assessment  tool, URL
hitp:/fwww.seal.ac.za/1995_45/s0q910.him

[65]SEAL, Communication with Bram Meyerson,
MLA1043,

[66JSEAL, Communication
MLA1022-5.

[67)SEAL, Communication with Mary Fisher, MLA
1026-7.

[68ISEAL, FPA vs SPICE Comparison, , MLA 352,
Revision 1.00.

[6818SEAL, Function Point Count for project 4,
MLA310, Revision 1,00,

[70)SEAL, Function Poini Count for project B,
MLA320, Revision 1,00,

[7I3SEAL, Function Point Count for project C,
MLA330, Revision 1,00,

with Chris Dule,

(72]SEAL, Function Point Count for project D,
MLA340, Revision 1.00.

{731SEAL, PEP Profile for project 4, MLA 312
Revision 1.00.

[74}SEAL, PEP Profile for parect B, MLA 322
Revision 1,00.

(75)SEAL, PEP Profife for projeci C, MLA 332
Revision 1.00.

[76]1SEAL, PEP Profisr jfor project D, M.\ 342
Revision 1.00,

[77}JSEAL, SEAL QMS procedures and te; yu <
Depariment of Electrical Engineering, Uniwversily of
ihe Witwatersrand, PO WITS, 2050, Johanneshurg,
South Africa,

[78]SEAL, Scftware Quality and ISO 9000: Concepts
course, 96-04,

[79]1SEAL, Scftware Quality and
Dorumentation coutse, 96-05.

[80] SEAL, Software Quality: Practices course, 96-03.
[81] SEAL, Sofisvare Quality: Principles course, 96-02.

[8231SEAL, SPICE Assessment [eedback Summary,
MLA 348, Version 1.00.

[83]1 SEAL, SPICE Practices course, 96-09.
[84] SFAL, SPICE Principles course, 96-08,

[83] SEAL, SPICE Siides for focal Trials Support,
SPAG0D, Version 0.01.

{86] Sofiware Engincering Institute, Carzegie Mellon
Universily, Pitisburgh, PA, USA.

[87)SPICE, Phase 2 Trials Interim Report, Version
1,00, March 1998,

{88] Stelzer D, Mellis W. and Herzwurm G., 4 crifical
look at ISO 9000 for sofhware quallfy menagement,
Software Quality Jouraal, Vol. 6, Issue 2, 1997, pp
63-79.

[8918ymons C., Function Point Analysis: Difficuities
and Improvements, IEEE Transactions on Software
Engineering, Vol, 14 No. 1, ¥anuary, 1988, pp 2-
11,

[90] Voas J., Can clean pipes produce dirty water?,
IEEE Software, Vol. 14 No. 4, July/August 1997,
pp 93-94.

{911 Weinberg, GM., Ouality Software Management
Volume 2 - First Order Measurement, Dorset House
Publishing, New York, ISBN 0-932633-24-2, 1993,

{92]Zahran S., Sofhware Process Improvement -
Pracfical  Guidelines for Business Success,
Addison-Wesley, Reading, Mass.,, ISBN 0-201-
17782-X, 1997,

ISO  9000:

mla140.102

Verslon 1.02 21 August 1298

Page3



http://http.7Avww.seal.ac.za/1995_45/soq910.htm

References and Bibliography

3. Bibliography
The following have been used during this study:

[1] Absan A. and Raobillad P.N., Function Point
Analysis: An Empirical Study of lts Measnrement
Processes, TEEE Transactions on Soflware
Engineering, Vol. 22, No. 12, December 1996, pp
895-909,

2] ACM websit, hitp://wvww.acm,org.

[3] Behrens C.&., Measuring the Productivity of
Compurer Systems Development Activities with
Function Points, IEEE Transactions on Software
Engineering, Vol. SE-9, No. &, November 1983, pp
648-632.

[4] Boehm R, Function Point FA4Q,
http://ourworld.compuserve.com/homepages/sofico
mp/fpfaq.him.

[5] Charismaiek website,
http://wwiv.charismatek. com.au.

[6] Comp.software-eng newsgronp, Usenet,

{71 CsC website,
http:/fwww.ose.rsm;80/about/tech_software himl,

[8) The David Consulting Group  website,
http:/Awvww.davidconsultinggroup.com,

[9] Druinmond S..  Measuwring  Applications
Development Performance, Datamation, pp 103-
108.

[LO]ESI website, hitp://www.esi.es.

[11]Function Point Mailing List, cim@spice.crim.ca.
[12]IEEE homepage, http://ww.ieee.o1g.

[L3]IEEE Software, http://Asvww.computer.org.
[14}IFPUG website, http://www.ifpug.org,
[15}ISBSG website, hitp:/Avww/isbsgorg.au,
{16]1SO website, hitp://www.iso.ch/welcome.html,

{17] Longstreet Consulting website,
ittp:/fwww. SoftwareMetrics,com,

[18]Low G.C. and Jeffery D.R., Function Points in the
Estimation and Eveluation of tlie Software Process,
IEEE Transaclions on Software Engincering, Vol
SE-16, No. 1, Jannary 1990, pp 64-71, '

(19} SAICSIT website, hitp://www.cs.unp.ac.za/saicsit.
[20] SEI website, http:/fwww.sei.cmu.edu.

[21]Software Engineering Management Rescarch
Laboratory website, http://saturne.info.ugam.ca.

[22]Software  Productivity =~ Research  website,
hitp://Awwiv.spr.com.

{23]1SPICE  User Group (SUGaR)  weksite,
hitp://www.iese.thg. de/SPICE/.

[24] SPICE website, http://www-sqi.cit.gu.edn.au/spice/,
[25] Trillium website, http://ricis.cl.uh.edw/trillium/,
1261 The Voice, IFPUG.

The following have been available during this study:

[1) Albrecht A... and Gaflney JL.E., Software Funvuon,
Source Lines of Code and Development Effort
Prediction: 4 Scfiware Science Validation, I™FE
Transactions on Sofiware Engineering, Vor. SE-9,
No. 6, Nav, 1987, pp 639-643.

(21 Albrecht A.J., Art and Sciemce of Estimafing.,
GUIDE 57, New Orleans, LA, Session No. DP-
72344, 10 November 1983,

{3] Albrecht AL, Measuring Information Processing.,
Guide 63, Dallas, Texas, 20 November 1985,

[4] Albrecht AL, Function Poinis and Measuring
Instafled Ap-iization Support, Guide 63, Dallas,
Texas, Session No. MP-7431, 21 November 1985,

[53 IEEE Cemputer Society, [EEE Standard for
Software Productivity Metrics 1045, 1992.

[6] IFPUG, Case Study 1 (ANALYSIS - ERD, Process
Hierarchical Model;, CONSTRUCTION  DB2 Data
Base, Graphical User Interface (GUI) Windows),
Release 1.0, 1994.

{7] IFPUG, Case Study 2 (ANALYSIS - ERD, DFD;
CONSTRUCTION - IMS Data Base, .ext Base
Screen Implementation), Release 1.0, 1994,

[8] Jones T.C., Measuring programming quality and
productivity,, IBM Systems Journal, Vol. 27 Nc. 1,
1978, pp 39-63.

[8] Jomes T.C., A Short Historv of Function Paints and
Feature Points, htp:/fwww.spr.com.

[10]Jones T.C., The Role of Function Point Metrics in
the 21st Century, The Voice.

{t1}Kemerer C.F. and Porter B.S., fmproving ihe
Reliability of Function Point Measurement: An
Empirical Study.

{121 8omerville 1., Software Process Improvement -
Practical  Guidelines for Busines. Success,
Addison-Wesley, Reading, Mass, ISBN 0-201-
17782-X, 1997.

mia140.102

Version 1.02 21 August 1898 Page 4



http://www.acm.org
http://ourworld.compuserve.com/homepages/softco
http://www.charismatek.com.au
http://www.csc.%3c%22im:80/aboul/tech_software.html
http://www.davidconsultinggroup.com
http://www.esi.es
mailto:cim@spice.crim.ca
http://www.ieee.org
http://www.computer.org
http://www.ilpug.org
http://www/isbsg.org.au
http://www.iso.ch/welcome.html
http://www.SoftvvareMetrics.com
http://www.cs.unp.ac.za/saicsit
http://www.sei.cmu.edu
http://satume.info.uqam.ca
http://www.spr.com
http://www.iese.fhg.de/SPICE/
http://www-sqi.cit.gu.edu.au/spice/
http://ricis.cl.uh.edu/trillium/
http://www.spr.com

MLA QMS Master Document List MLA 001

Master Document List

Management Product

Version 1.05

Document Status: Approved

MLADO1, 105 Verslon 1.05 23 August 1938 Pagei




MLA QMS Master Document List MLA 001

Change History.

Configuration Controf

Project: MLA QMS

Title: Master Document List

Poc, Reference: C\MY DOCUMENTSY1996_24\MP\MLA0Q1.105

Created by: Melanie Lang

Creation Date: 3 May 1997

Document History

Version Date Status Who Saved as:
0.01 96104109 Draft MT Lang MLAQC1.001
1.00 96\05108 Approved MT Lang MLACD1,100
1.01 9B\10\28 Approved MT Lang MLADO1.101
1.02 I\0IN17 Approved MT Lang MLAQO1,102
1.03 970325 Approved MT Lang MLAOG1.103
1,04 97\05\05 Approved MT Lang MLAQD1.104
1,05 970521 Approved MT lLang MLADO1.105

Revision History

Version Date Changes
| 0.01 9B\04\08 | New document created using QST00110.102

0.01 96\0422 | Updatec 001, 004, 008, 008, 010, 011, Added 002,
005, 300, 1000, 1001, 1002, 2003, 2004 and 4001.

1,00 96\05\08 | Updated 001, 004, 005, 008, 008 and 300. Added 005
10, 009, 009-10, 2005, 2006 and 4Q02.

1.00 96\06\06 | Updated 0G1, 002, 004, 005, 00510, 009 and 008-10,
Added 2007.

1.00 06\06\07 | Updated 001, 002, 004, 005, 006, 300, Added 120,

2008 and 4003.

e

1.00 06Y07\23 Updated 001, 002, 004, 005, 005-10, 006, 300, 1000,
1002 - 1015 and 2000 - 2008, Added 003, 100, 110,
130, 140, 2009, 2010, 3000 and 4004.

1.00 96\08\01 Added 1016

MLADO1.105 Verslon 1.05 23 August 1938 Pageill



MLA 001 Master Document List MILA QMS

1.01 96\10\28 Updated 001, 004, 005, 005-10, 100, 110, 130, 140.
Added 126G, 301, 302, 2011, 2012 and 4005

1.02 8701\ 7 Updated 001, 002, 003, 004, 005, 0086, 110,120, 300, 301,
302, 1000, 1001, 1002, Added 2013, 2014 and 40086.
Modifications with accordance to departmental
restructuring.

1.03 97\03\25 Updated 001, 002, 003, 004, 005, 005-10Q, 006, 009, 100,
110, 120, 300, 3C1, 302. Added 121, 131, 303, 304, 305,
2015, 2016 and 4007.

1.04 97\05\05 Updated 001, 003, 005-10, 121, 301, 303, 304, 305.
Added 122, 306, 2307, 310, 312, 313, 314, 315, 316, 317,
320, 322, 323, 324, 325, 326, 327, 330, 332, 2017, 2018
3001, 4008 and 9000.

1.05 9705121 Updated 001, 005-10, 122, 303, 304, 305, 306, 308, 313,
314, 315, 316, 320, 323, 324, 325, 2019 and 4009. Added
311.

1.08 27\05\25 Updated 001, 005-10, 308, 316.

1.05 g7\5\27 Updated 001, 005-10, 306, 326,

1.05 97\05\28 Updated 001, 0¢05-10, 303, Added 318, 328,

1,08 87105130 Updated 001, 005-10, 308.

1.05 97\06\01 Updated 001, 005-10, 316

1.08 97\08\08 Updated 001, 005-10, 326

1.05 97\0B\I0 Updated 001, 005-1Q, 316

1.06 97\06\12 Updated 001, 005-10, 307, 315, 326

1.05 97\06V3 Updated QG1, 005-10, 328

1.05 97\06\23 Updated 001, 005-10, 009, Q09-10, 3086, 316, 326.

1.08 97\07\02 Updated 001, 605-10, 306, 316, 326.

1.06 97\07\03 Updated 001, 005-10, 316.

1.06 a7\07\22 Updated 001, 005-10, 008, 122, 1000, 1002, 9000. Added
123, 2020, 3002 and 4010

1.05 8700V 1 Updated 001, 122, 123. Added 2021 and 2022

1.08 97\08\15 Updated 001, 316, 320, 326, 330, Added 340,

1.058 97\08\18 Updated 001, 301, 2022

1.0 97108119 Updated 001, 121, 122, 2022, Added 124

1.05 97\09\22 Updated 001, 005-10, 122, 308, 316, 328, 2022, Added

2023

Page Iv

Verslon 1,05 23 August 1588 MLADQ1.108




MLA QMS Master Document List MLA 901

1.06 97\09\23 Updated 001, 005-10, 122, 124, 310, 320, 330, 340, 2023.

1.05 97\09\24 Updated 001, 004, 005-10, 124, 312, 322, 332. Added 342.

1.05 97\09\25 Updated 001, 005-10, 124, 9000, Added 4011,

1.08 97\09\29 Updated 001, 005-10. Agded 3G03.

1.05 97\09\30 Updated 001, 005-10, 306, 311.

1.05 87\V10\08 Updated 001, 005-10, 308, 316. Added 321.

1.05 97\IOVi2 Updated 001, 005-10, 316 and 326.

_—;.05 g7\V10\24 Updated 001, 005-10, 326, 8000. Added 125, 2024

1.05 97\11\02 Updated 001, 005-10, 009, 009-10, 125, 306, 311, 316,
321. Added 1286, 2025 and 4012

1.05 97v12\08 Updated 001, 005-10, 125, 307, 317, 327, 9000. Added
337 and 2026.

1.05 92122 Updated 001. Added 2027.

1.05 98\01\14 Updated 001, 005-10, 009-10.

1,056 98\01\19 Updated 001, 005-10, 009, 009-10, Added 3004,

1.05 98\04\05 Updated 001, 005-10, 326

1.05 98\04\21 Updated 001, 005-10, 326

1.05 - 98\04\23 tUpdated 001, 005-10, 326

1.08 aR\04\27 Updated 001, 005-10, 326

1.0 98\05\04 Updated 001, 005-10. Added 350

1.05 98\05\05 Updated 001, 005-10. Added 308, 331, 341

1.05 98\05\08 Updated 001, 005-10, 308. Added 318, 328,

1.05 98\05\07 Updated 001, 005-10, 308, 318, 328, Added 309.

1.05 98\05\08 Updated 001, 005-10, 304, 308, 309, 318, 328. Added 319.

1.05 28\05\0% Updated 001, 005-10, 318, 319, 328. Added 329,

1.05 98Y05\10 Updaled 001, 005-10, 327, 328. '

1.05 98\05\12 1)pdated 001, 005-10, 308, 309, 318, 319, 328, 329, 331,
341. Added 348, 349, 351, 352.

1.05 98\05\13 Updated 001, 005-10, 349, 352.

1.05 98\05114 Updated 001, 005-10, 121, 308, 308, 318, 319, 328, 328,
348, 349, 352,

1.05 98\05\15 Updated 001, 005-10, 121, 352, |

1.05 98\05\17 Updated 001, 005-10, 121.

MILACG1,105 Versfon 1,05 23 August 1998 Pagey




MLA 001 Master Document List MLA QMS

s I 98\05\18 Updated 001, 005-10, 0L9, 009-10, 9000.

1
_?.05 98\06\03 Updaied 001, 005-10, 353, 1000, 1001, 1032, 2028.

1,05 98\06113 Updated 001, 005-1D, 308, 318, 328, 348, Added 1019,
1027, 1021, 1022, 1023, 1024, 1025, 1028, 1027, 2029,

1.056 08\06\19 Updried 001, 005~10, 308, 318, 328, 348.

1.05 98\06\28 HUndated 001, 005-10, 304, 309, 314, 319, 324, 328, 349,

1.05 98\06\29 Added 1028, Updated 001, 005-10, 008, 009-10, 121, 352,
9000.

1.05 9B\07\13 Added 3005. Updated 001, 005-10, 120.

1.08 98\B7\16 Updated 001, 005-10, 120,

AN 98\07\19 Updated 001, 005-10, 100, 120.

1.05 gB\07\20 Updated 001, 005-10, 120,

1.05 98\07\21 Updated 001, 005-10, 120.

1.05 98\07\22 Updated 001, 005-10, 120

1.05 98\07\23 Updated 001, 005-10, 128,

1.05 98\07\24 Updated 0C1, 005-10, 120,

108 o725 Updaied 001, 005-10, 120.

1.08 98\07\28 Updated 001, 005-10, 120,

1.05 93\07\27 Updated 001, 005-10, 120.

1.05 98\07\28 Updated 001, 00810, 120,

1,05 968\07\29 Added 1029, 1030, 1031. Updated 001, 005-10, 120.

1,08 98\07\30 Updated 001, 005-10, 120,

1.08 98108\ Added 150, 160, Updated 001, 005-10, 120, 130, 140,

1.08 98\08102 Updated 001, 005-10, 120, 130, 140, 150, 160.

1.05 98\08\03 Updated 001, 005-10, 120, 130, 140, 160,

1.05 98\08\04 Updated 001, 005-10, 120, 130, 140, 160,

1.08 98\08\05 Updated 001, 005-10, 120.

1.08 98\08\06 Updated 001, 005-10, 120, 130, 140, 150, 160,

1.05 98\08\07 Added 2030, 2031.Updated 001, 005-16, 100, 110, 120,
140, 150, 160,

1.05 98\08\08 Updated 001, 005-10, 100, 120.

1.05 98\08\09 Added 1032, 1033, 1034, 1035, 1036, 1037, 1038, 1038,
Updated 001, 005-10, 108, 120, 130, 140, 150, 160, 304,
308, 310, 312, 320.

Page vi Verslon 1.05 23 August 1998 MLAQO1.105




MLA QNS Master Document List MLA 001

1.05 98\08\0 Updated 001, 005-10, 120, 308, 314, 318, 321, 322, 324,
328, 330, 331, 332, 340, 341, 342, 348, 352.

1.05 9810811 Updated 0Q1, 004, 008-10, 120, 130, 140, 150, 160, 352.

1.08 28\08\I2 Updated 001, 005-10, 120, 130, 140, 150, 9000.

1.05 98\08\13 Updated 001, 005-10, 100, 120, 130, 140, 150, 160,

1.06 98\08\14 Updated 001, 005-10, 120, 130, 352, 1040, 1041, 1042,

1.05 98\0B\15 Updated 001, 005-10, 130, 150.

1.05 98\08\16 Updated 001, 005-10, 008, 009, 008-10, 100, 120, 130,
140, 150, 160, 9000.

1.05 gB8\08\20 Updated f 05-10, 100, 120, 140, 160. Added 1043.

1.05 98108\23 Updated 001, 005-10, 130.,

Management Authorisation

Vession Date Status Management Board Minute Reference

1.00 96\05\05 Approved MLA 2005 section 2.6

Change Forecast

This document will be updated each time a new documented element is
added into the MLA QMS,

MLAGD1.105 Verslon 1.05 23 August 1998 Page vii




MLA QMS Master Document List MLA 001

1.1

1.2

1.3

1.4

1.5

Scope

Introduction

An essential feature of a quality management system is that it documents
the procedwres used io implement and maintain the system. This

deocument is the Document Master List which provides a directary of all
decuments which have the status of Draft, Provisional or Approved.

Purpose

This Document Master List provides the cross reference o all documents
comprising the MLA QMS.

Applicability

This document is an essential reference to all documents supported in the
MLA QMS.

Definitions
SPICE : Software Process Improvement and Capabiiity dEtermination
FPA: Function Point Analysis

PEP: Performance Enhancement Program

Audience

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

e The student undertaking this M.Sc. project.

« Interested members of Eskom IT, including my team leader, the (T
Application Systems Quality Team and the T Application Systems
Manager.

¢ The supervisor of this M.S¢. project.

+« Members of the SEAL Management Board

» Head of Department of Electrical Engineering

MLADD1.10S
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1.6

1.6.1

1.7

1.8

1.9

1.9.1

1.9,2

» [ndividuals who perform internal and external audits on projects
undertaken within the SEAL Quality Management System.

Applicable Documents

Standards

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

Assumptions

It is assumad that the reader is familiar with the 1SO 9000 series standard
for quality systems management.

Requirements Traceabifity
This document addresses the following requirements:
a) IS0 9001 (1994) 4.5 Document and Data Control

b) 1SO 8001 (1994} 4.16 Quality Records
Procedures

Entering data in the Summary Information File {(Alt Ft)
a) Title: Enter the name of the document being created

b) Subject: Erter the name of the project or abbreviate the name of the
project QMS

¢} Author: The name of the person creating this file
d) Keywords: The document code and serial number
e) Comments: The document revisiorn number.

Document Front Page

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

Page 2
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1.9.3

1.9.4

1.9.5

1.9.6

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

¢} Management/Technical Product: Edit to read Technical or
Management Product.

d) Version: Select field and instantiate from SIF.
e) Document Status: Edit to read Draft, provisional or approved,

Using the Configuration Control Table
All elements of the table are instantiated from the SIF.

Using the Document History Table

a} Version: The revision nhumber of the new document

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

¢) Status: The status of the created document

d} Who: The author of the updated revision

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

a) Version: The revision number of the current document

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

¢} Changes: A shart description of the nature and location of the changes
to the document

Entering details in Master Document List Table

The List is used as follows:

a) Document Name: A descriptive name for the document

b} Document Number: A unique serial number for the artefact

¢) Revision Date: The date on which the artefact was modified, or
entered into the system, as appropriate.

MLAOCBY.105
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1.9.7

d)

e}

Document Status: For Management and Technical Products this will
be Draft, Provisional or Approved. For records this field a '~ is entered
since records are not subjected to revision.

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

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

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

Revision Control of this document

a)

b)

o)

d)

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

Once it is approved by the appropriate authority it is raised to Rev 1.00
After each internal audit the revision level is raised by a minor point
i.e, following the first audit the revision number will be raised to 1.01.
(This aliows the MDL to be used to record the document baseline to be
recorded immediately preceding the audit.)

in a one-person project the Project Initiation Audit is used to raise the

" docvument to 1.00 status.

e)

f)

For each revision change a new file is created.

Betwean document revisions the Change Control element (Revision
History) is used to record the changes to the entries in the List,
typically in terms of documents (or records) added or updated. These
changes will typically refer to new artefacts (records) added in terms of
document nuwinber, or the identify of which artefacts have been
subjected to updates "echnical and management products) This list of
changed or upda J vncuments is used to create the entries for the
project Docum nt Issue Notices, which are issued periodically to
advise clients of the QMS of new or updated artefacts available.

Page 4
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2 Master Document List
Document Name " | Document |Revision | Revision | Document | Date |Minute | _ File Reference
: ’ Number Number |  Bate Stztus approved | Refer-
‘| ence -
MANAGEMENT PRCODUCTS
Master Document List MLA 001 1.05 98/08/23 | Approved 96/04/26 26 \mpimla0a1.108
Document Creation MLA 002 1.02 97/03/25 | Approved 86/05/10 2.9 \mp\mla002,102
Template
Project Quality Plan MLA 003 1.00 97/05/05 | Approved 97/05/05 26 \mp\mla003.100
Product Description MLA 004 1.05 98/08/11 | Approved 96/05/1Q 25 \mp\mlaC04.105
Project Management Plan MLA 005 1.04 97/03/25 | Approved 96/05/10 26 \mp\m!a005.104
Project Management Plan / MLA 005-10 1.00 98/08/23 | Approved 97/10/24 23 \mp\mI200510.100
Budget / Work Breakdown
Structure
Configuration Management ML.A 006 1.03 97/03/25 | Approved 96/04/26 2.7 \mp\m/a006.103
Plan
Contract . MLA 007 - 96/03/01 | ~ - - Hard Copy
Binder Labels MLA 008 1.02 98/08/16 | Approved 96/04/26 2.8 \mp\m|a008.102
Archive Diskette Labels MLA 009 107 98/08/16 | Approved 896/05/10 28 \mpimia009.107
Archive Diskette Labels MLA 008-10 1.07 98/08/16 | Approved [ 96/05/10 2.8 \mp\mla0g910.107
Database
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Document Name - Document ° [Revision | Revision.[ Document | . - Date . |'Minute | . " . File Reference
Number Number | - Date | Status . | approved | Refer-- : ' ' '

e ' _ | : ~ | ence AT _

Minutes of meetings MLA 010 1.0¢ 96/04/12 | Approved 96/04112 212 \mp\mia010.100

Template

Document 1ssue Notice MLA 011 1.00 96/04/17 | Approved 96/04/12 2.13 \mpi\mia011.100

Ternplate

Call for Review Template MLA 012

Project Issue Report MLA 013

Tempiate

Product Exceplion Repori MLA 014

Template

Inspection and Review MLA 015

Template

TECHNICAL PRODUCTS {Project Overview)

>

Pioject: Fronl Pages MLA 100 1.02 98108121 | Approved 98/08/07 2.3 p\mla100,102
Project Summary/ Overview MLA 110 0.04 98/08/07 | Draft \ip\mia110.004
Project Technical Paper MLA 120 1.02 98/08/21 | Approved 98/08107 2.5 Wip\mlaj20.102
FPA and SPICE Iinformation MLA 121 0.04 98/06/29 | Draft \tp\miat121.004
Sources
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| Document Name Documenf |Revision | Revision | Document Date Minute Fi'e Reference
Number . {Number Date Status approved | Refer- |~ o
o enge

Product Description: MLA 122 0.05 97/09/23 | Draft \tp\mi{a122.006

Technical Paper for

SAISCIT 1997

Abstract: Technical Paper MLA 123 0.20 97/08/13 | Drafi \tpimia123.020

for SAISCIT 1887

Technical Paper for MLA 124 0.02 97/09/25 | Draft \tptmiat24.002

SAISCIT 1997

Presentation for SAISCIT MLA 125 1.00 §7/11143 § Draft 97/10/24 24 tp\mila125,10G

1897

Updated Technical Paper MLA 126 0.01 97/11/02 | Draft tprmial26.001

Project: Discussion and MLA 130 1.00 $8/08/23 { Approved 98/08/07 25 \tptnla130.100

Conclusions

Ptan: Project: Discus:-.an MLA 131 0.01 97/03/26 } Draft Y pimiai131.001

and Congclusions

Project; Bibliography and MLA 140 1.02 98/08/21 | Approved 08/08/07 2.7 tp\mla140.102

references

Project: Learning from the MLA 150 1.00 98/08/16 | Approved 98/08/07 2.8 itp\mla150.100

project

Project: Literature Survey MLA 160 1.02 98/08/21 | Approved 98/08/G7 29 \tp\mla160.102 i

TECRHNICAL PRODUCTS (Project specific)

Requirements Specification MLA 300 1.02 a97/03/25 | Approved 96/04/26 2.11 \tp\mia300.102
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Document Name | Document |Revision | Revision | Document | Date {Minute |- . - File Reference
: o ‘Number - [Number Date - Status | approvecd | Refer- s ' Co

. o _ ' ' ence. .

Stakehoider Needs and MLA 301 1.01 97109116 | Draft 97/05/05 219 ] \ip\mia301.101

Expectations

Communication Plan MLA 302 0.03 97/03/25 | Draft \ip\mia302.003

Feasibility Study for Project MLA 303 1.01 97/05128 | Approved 97/05/05 2.21 pwmia303,101

A

Work Breakdown Structure MLA 304 193 98/08/09 | Approved 97/05/05 222 | \ip\miad04.103

for Project A

Quality Plan for Psoject A MLA 305 1.01 97/05/16 | Approved Q7/05/05 223 ] \tpuina3ds5.101

Working Document for MLA 306 1.00 97/11/02 | Appioved 97/10/24 25 pimia306.100

Project A

SPICE Assessment Trials MLA 307 003 97/01117 | Drafl tp\mia307.003

Questionnaire for Project A

SPICE Assessment MLA 308 1.01 98/08/10 | Approved 98/05/18 tpwmi23908.101

Feedback Report for Project

A

SPICE Assessment MLA 309 0.01 98/06/28 | Draft tp\nla308.001

Feedback Presentation for

Project A

FPA Count for Project A MLA 310 1.00 88/08/08 | Approved 97/08/23 240 | tpwmia3i9.100

SPICE Profile for Project A MLA 311 1.00 97/11/02 | Approved g7/10/24 2.5 \tp\imla311.100

PEP Footprint far Project A MLA 312 1.00 98/08/09 | Approved 98/08/07 29 \tpynla3di2.100
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Feasibility Study for Project MLA 313 0.02 97/35/09 | Drafi \tp'mla313.002
B

Woark Breakdown Structure MLA 314 1.00 QB8/08/10 | Approved 98/08/07 29 \tpimi2314.100
for Project B

Quality Pian for Project B MELA 315 0.02 §7/05f16 | Draft \tp\mla315.0G2
Working Document for MLA 316 1.00 97411/02 | Approved 97110124 25 \tp\mla316.100
Project B

SPICE Assessment Trials MLA 317 0.02 97/01/17 | Draft tp\mia317.002
Guestiennaire for Project B

SPICE Assessment MLA 318 1.61 98/G3/10 | Approved 98/06/18 \tpimla318.101
Feedback Repori for Psoject

B

SPICE Assessment MLA 319 0.01 98/06/28 | Draft tp\mla319.001
Feedback Fresentation for

Project B

FPA Count for Project B MLA 320 1.00 98/08/09 | Approved 97/09/23 210 | \p\mla320.100
SPICE Profile for Project B MLA 321 1.00 98/08/09 | Approved 97/10/24 2.5 tpymta321.100
PEP Footprint for Project B MLA 322 1.00 98/08/10 | Approved 98/08/07 2.8 \tp\mla322,100
Feasibility Study for Project MLA 323 0.02 97/05/09 | Drafi \tp\mnla323.002
c

Vork Breakdown Structure MELA 324 1.00 98/08/10 | Approved 98/08/07 2.9 \tp\mia324.106
for Project C
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Quality Plan for Project C MLA 325 0.02 97/05/16 { Draft \tpmia325.002

Working Document for MLA 326 0.09 98/05/06 § Lwaft \tp\nla326.009

Project C

SPICE Assessment Trials MLA 327 0.02 97/01/17 | Draft \tp\mia327.002

Questionnaire for Project C

SPICE Assessment MLA 328 1.01 98/08/10 | Approved 98/06/18 tpymia328.101

Feedback Report for

Projects C and D

SPICE Assessment MLA 329 0.01 £a/06/28 | Draft \tp\mia320,001

Feedback Presentation for
Projects C and D

FPA Count for Pro:~ct C MLA 330 1.00 98/08/10 ; Approved 97/09/23 2.10 \tpimla330.130
SPICE Profile for Project C MLA 331 1.00 98/08/10 | Approved 98/08/07 28 \tp\mla331.100
PEP Footprint for Project C MLA 332 1.00 98/08/10 | Approved o8/08/07 | 2.9 \tp\mla332.100
SPICE Assessment Trials MLA 337 0.02 97/01/17 | Drait un\mla337.002
Questionpaire for Project D

FPA Count for Project D MLA 340 1.00 98/08/10 | Approved 97/09/23 2,10 | \Wp'\mla340.100
SFICE Profile for Project D MLA 3414 1.00 98/08/10 | Approved 98/08/07 2.9 \tp\mla341.100
PEP Footprint for Project D MLA 342 1.00 98/08/10 | Approved 86/08/07 29 \tp\mia342.100
SPICE Assessment MLA 348 1.00 98/08/10 | Approved 28/06/18 Wp\mia348.100
Management Summary
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SPICE Assessment MLA 349 0.04 68/06/28 | Draift \tp\mla349.001
Management Summary
Presentation
Praduct Description: MLA MULA 350 0.01 98/05/07 | Draft \tp\mia350.001
SPICE Reporis
SPICE Assessment M.A 351 0.01 98/05/12 | Draft p\mla351.001
Feedback Questionnaire
FPA vs SPICE Comparison MLA 352 1.00 98/08/14 | Appsoved 98/08/07 29 \tp\m|a352.100
Product Descripuon: MLA MLA 353 0.01 98/06/03 | Draft \tp\mla353.001
SPICE Reports
QUALITY ASSURANCE PRODUCTS (Coreespondence}
E-mail distributicn list for all MLA 1000 - 98/06/03 1 - - - \qai\mla_agm.pmil
core group members
£-mail distribution list for MLA 1007 - 98/06/03 | - - - \qavmia_cgm.pml
core group members
E-mait distribution list for MLA 1002 - 98/06/03 | « - - \qat\mia_egm.pml
extendedu core group
members
Noile from AW re: MLA 1003 - 85/04/04 | - - - \qa\corres\950404aw. mil
Information about GDE
Note from AJW re: Further MLA 1004 - 95/04/124 | - ~ - \qa\corres\950424aw.mi!
Studies

MLACD1.105 Version 1.05 23 August 1998 Page 11




MELA 001 Master Document List MLA QMS

DocumentName | Document. [Revision.| Revision | Document { Date {Minute . FileReference =
: " Number Number Date - Status approved | Refer- S o
i - T R R -~ ] ence _ _
Note from AJW re: Meeting MLA 1005 - 95/65M16 | - - - \qalcorres\950516aw.mtl
Note from AJW re: MLA 1006 - 95/05/24 | - - - \ga\corres\950524aw.mtl
Confirmation of venue
Note from AJW re: Follow- MLA 1007 - 95/09/28 | - - - \qalcomrest950928aw.mil
up on SPICE
Note from AJW re: Masters MLA 1008 - 95110141 | - - - \qalcorres\951011aw.mtl
Topics and other questions
Note from AJW re: Masters MLA 1009 - 9510/ | - - - \ga\corres\951016aw.mtl
Topics and other queslions 2
Note from AJW re: Masters MLA 1010 - 95/10/19 | - - - \qatcorees\@51019aw.mtl
Topics and other questions 3
Note from AJW re: Masters MLA 1011 - 95/10/23 | - - - \ga\corres\851023aw.mitl
degree
Note from AJW re: SPICE MLA 1012 - 96/01/08 | - - - \ga\corres\860108aw.mtl
and Masters
Note from AJW re: Masters MLA 1013 - 06/01/11 | - - - \galcorres\960t11aw.mt
Research Proposal
Note from AJW re; Masters MLA 1014 - 96/03/01 | - - - \qaicores\360301aw.mtil
Proposal
Note from AJW re: Meefing MLA 1015 - 96/0THS | - - - \ga\corres\960715aw.mil

on Friday, 19 July 1998

Page 12 Version 1.03 23 August 1958 MLAQO1.105
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-Docament - |Revision

Number .

-Revision | Document |

| Date - Status

approved

“Toime |
Refer- |
| ence {

'_FNota from AJW re: Project
Initiation Audit Report, 23
July 1996

MLA 1016 -

96/07/23 | - -

\gaicormes\860723aw.mfi

Note from AJW re: Change
in meeting date, 27 May
1997

MLA 1017 -

87/06/23 | - -

\qavcorres\970527aw.rt!

Note from AJW re:Call for
papers SAISCIT 97, 17 June
1997

MLA 1018 -

956/06/23 |- -

\qalcorres\R60617aw.mil

Note from Bram Meyerson
re: Receipt of fax

MLA 1019 -

98/06/113 | - -

\qa\comes\970926bm.mit

Note from Bram Meyerson
re: First pass reading of
SAICSIT paper

MLA 1020 -

98/06/13 | - -

\ga‘corres\870930bm. mil

Note from Bram Meyerson
re: Correlation hetween
SPICE and PEP

MLA 1021 -

98/06/13 | - -

\ga\corres\g71009bm.mitl

Noie from Chris Dale re:
Receipt of paper

MLA 1022 -

98/06/13 | - -

\ga\corres\9710108cd.mé

Note from Chris Dale re:
First commenis about
SAICSIT paper

MLA 1023 -

98/06/13 | - -

\qatcorres\a71027¢cd.mtl

Note from Chris Dale re:
Second comments about
SAICSIT paper

MLA 1024 -

98/06/13 | - -

\qa‘carres\97t107cd.mtl

MLACDS.105
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Document Name Document |Revision | Revision ‘Document | Date | Minute ' File Reference
Number Number Date | Status approved | Refer- '
_ ence, .
Note from Chris Dale se: MLA 1025 - 98/06/13 | - - - \galcores\ 97111 tcd.mti

Co.»tact for another
company using both
methods

Note from Mary Fisher re: MLA 1026 - 88/06/13 | - - - Yqatcorres\g80114mt.mitl
Experience with usage of
hoth methods and possibie
correlations

Note from Mary Fisher re: MLA 1027 ~ 88/06/113 | - - - \qalcorres\980202m.mtl
response 10 second note
about continual usage of
both methods

Note from Jay van Zyi re: MLA 1028 - 98/06/125 | - - - \ga\corres\880625jz. mi
1esponse to enquiry about
usage of PEP

Note from AJW re: Final MLA 1029 - 98/07/28 | - - - \qa‘corres\a80727aw.mil
Technical Paper (MLA} -
Reply

Note from AJW re: Review MLA 1038 - 98/07/29 | - - - \ga\corres\880728aw.mtl
Commenis Overall in WWS

Note from AJWY se: MLA 1031 - 98/07/29 | - - - \ga‘corres\980729aw.mitl
Research Paper 2 -
commenis

Note from AJW re: January MLA 1032 - g8/08/08 1 -~ - - \ga\corres\880127aw.mtl :
meeting '
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Note from AJW re: Reply to MLA 1033 - 98/08/09 | - - - \ga\coires\980731aw.mitl
response 1o review
comments
Note from AJW re; Second MLA 1C34 - 98/08/09 | - - - \gatcorres\980803aw. mi
Teview
Note from Bram Meyerson MLA 1035 - 988/08/09 | - - - \qa‘comes\980804bm.mitl
re: Review of technical
paper
Note fram AJW re: MLA 1036 - 98/08/09 | - - - \ga\comes\980805aw.mt
Comments on second
review
Note from AJW re: Meeting MLA 1037 - 98/08/C9 | - - - \ga\corres\980805aw.mi2
Mote from AJW re: Meeting MLA 1033 - 98/08/09 | - - - \qa\corres\980806aw.mil
Date
Note from AJW re: Meeting MLA 039 - 98/08/09 } - - - \qaicorres\980806aw.mi2
Agenda
Note from AJW re: MLA MLA 1040 - 98/08/14 ) - - - \qalcorres\980812aw.mtl
Research Cover Pages et al
Note from AW re: MLA MLA 1641 - a8/08/14 | - - - \gatcorres\98081 2aw.mt2
Cover Pages (2) - Reply
Note from AJW re: MLA 1042 - 98/08/14 | - - - \qa\coires\980813aw.mil

Commenis on 100, 140 and
160
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o ' o Number ~ [Mumber | -Date - | -~ Status | approved | Refes- [ - S e SR

_ _ SR S b e | ence R :

Note from BM re: Paper MLA 1043 - 98/08/21 | - - - \ga\corres\880821bm.mii

review commenis

Correspondence items MLA 10 \qalcomesh

QUALITY ASSURANCE PRODUCTS (Agenda’s and Minutes)

nlinutes of meeting held on MLA 2000 0.01 96/03/28 | Approved 96/03/29 21 l \gaminulesi960315.min

15 March 1996

Minutes of meeting held on MLA 2001 0.01 96/04/09 ; Approved 96/04/12 2.2 \qaiminuiest960315.min

29 March 1996

Agenda of meeting to be MLA 2002 0.01 96/04/12 | Approved 96/04/12 241 \ga\minufes\260412.agd

held on 12 Aprii 1996

Minutes of .i,2eting held on MLA 2603 8.01 96/04/19 | Approved 96/04/26 22 \gavminutes\360412.min

12 April 1996

Agenda of mz2eting to be MLA 2004 0.01 | 96/04/19 | Approved 06/04/26 21 \qa\minutes\960426.agd

held on 26 April 1998

Minutes of meeting held on MLA 2005 0.01 86/05/08 | Approved 96/05/10 2.2 \ga\minutes\960426.min

26 April 1996

Agenda of meeting to be MLA 2006 0.01 96/05/08 | Approved 96/05/10 2.1 ‘ga\minutes\960510.agd

held on 10 May 1956

Minutes of meeting held on MELA 2007 0.01 96/06/03 | Approved 86/06/07 22 \gaiminutes\960540.min

10 May 1996

2
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DocumentName ~ | Document. |Revisicn | Revision | Docoment | Date |Minute ;. = © - FileReference
R * Number: - |[Number |~ Date: | - Status | approved | Refer- | . e ' o

Agenda of meeting to be MLA 2008 0.01 96/06/07 | Approved 96/06/07 24 \qa\minutes\e60603.agd
held on 7 June 1996
Minutes of meeting held on MLA 2009 .01 96/06/14 | Approved 96/07/23 21 \ga\minutes\860503.min
7 June 1996
Agenda of meeting to be MLA 2010 a.¢1 96/07/23 | Approved 96/07/23 24 \qa\minutes\960802.agd
held on 2 August 1996
Minutes of meeting held on MLA 2011 0.5 96/10/28 | Approved 96/10/28 241 \qa\minutes\960802.rmin
2 August 1996
Agendz of meeting tn be MLA 2012 0.01 96/10/28 | Approved 96/10/28 24 \gaiminutes\g61028.agd
held on 28 Oclober 1996
Minutes of meeting held cn MLA 2013 0.01 96/11/11 | Approved 97/01M17 2.1 \qavminutes\961028.min
28 Qctober 1996
Agenda of meeting to be MLA 2014 0.01 97/01/17 | Approved o7iNT 2.4 \qatminutes\970117.agd
held on 17 January 1997
Minutes of meeting held on MLA 2015 0.0% 87/03/25 | Approved 97/03/26 24 \ga\minutes\970417.min
17 January 1597
Agenda of meet;yg to be ML .2016 0.01 97/03/25 | Approved 97/03/26 21 \gaiminutestd7(326.agd
held on 26 March 1997
Minutes of meeting held on MLA 2017 0.01 97/05/05 | Approves 87/05/06 2.1 \qa\minutes\970326.min
26 March 1997
Agenda of meeting to be MLA 2018 0.01 97/05/06 | Approved 97/05/06 \ga\minutes\970606.agd
held on €& May 1997

MLAQO1.105 Version 1.05 23 August 1998 Page 17
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Minules of meeting held on MLA 2019 0.01 97/05M8 | Approved 977124 \ga\mintutes\370506.min o

6 May 1997

Agenda of meeting fo be MLA 2020 0.01 97/07/22 | Approved 97/07/24 \qa\minutes\g@70724.agd

held on 24 July 1997

Minutes of meeting held on MLA 2021 0.01 97/09/11 | Approved 97/08/19 \qa\minutes\870724.min

24 July 1897

Agenda of meeting 10 be MLA 2022 0.02 97/08/22 | Approved 97/08/19 \gaiminutes\870919.agd

heid on 19 September 1987

Minutes of meeting held on MLA 2023 0.01 97/08/23 | Acproved 97/10/24 \qat\minutes\970919.min

19 September 1997

Agenda of meeting to be MLA 2024 0.01 87/10/2¢ | Approved 97/10/24 \ga\minutes\971024.agd

held on 24 October 1987

Minutes of meeting held en MLA 2025 0.01 97/11/02 | Approved 97/12/09 \ga\minutes\971024.min

24 October1997

Agenda of meeting fo be MLA 2026 0.01 97/12/08 | Approved 97/12/09 \qa\minutes\971209.agd

held on 9 December 1997

Minutes of meeting neld on MLA 2027 0.01 97/12/22 | Approved 98/06/03 \gaiminutes\971208.min

9 December 1997

Agenda of meeting to be MLA 2028 0.01 98/06/03 | Approved 98/06/03 \qa\minutes\970603.agd

held on 3 June 1998

Minutes of meeting held on MLA 2029 0.01 98/06/13 | Approved 98/08/07 \qa\minutes\s70603.min

3 June 1998
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S -1 ence _
Agenda of meeting to be MLA 2030 0.01 98/08/07 | Approved a8/08/07 \qa\minutes\980807.agd
held on 7 August 1993
Minutes of meeting held on MLA 2031 0.01 98/08/07 | - 98/ / \Ga\minutest9,0807.min
7 August 1998
Minutes of meeting held on MLA 20 0.01 98/ 98/ / \gaminutes\97 .min
1988
Agenda of meeting to be MLA 20 .01 98/ o8/ / \ga\minutes\87 .agd
held en 1998
QUALITY ASSURANCE PRODUCTS (Audit repoits)
Praject Initiation Audit MLA 3000 0.01 96/07/23 | Draft - - \ga\audiirep\9624pi.par
Report
Project in Progress Audit MLA 3001 0.01 87/05/G5 | Draft - - \ga\auditrep\8624ip01.par
Repost 1
Project In Pragress Audit MLA 3062 0.01 97/07/22 | Draft - - \qatauditrep\9624ip02.par
Report 2
Project in Progress Audil MLA 3003 0.01 a97/09/29 | Draft - - \qalauditrep\9624ip03.par
Report 3
Project In Progress Audit MILA 3004 g.01 98/01/19 | Draft - - \ga\audilrep\8624ipl4.par
Repori 4
Project In Progress Audit MLA 3005 0.01 98/07/13 | Draft - - \qalauditrep\9624ip05.par
Report 5
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: ence
MLA 3006 \ga\auditrep
QUALITY ASSURANCE PRODUCTS (Document Isstie Notices) -
Document Issue Notice MLA 4000 - 36/04/09 | - - - \nawnotic=s\96C409-1.din
1996-01
Document Issue Notice MLA 4001 - 96/04/19 | - - - \ga\natices\960419-1.din
1996-02
Document Issue Notice MLA 4002 - 96/05/08 | - - - \ga\notices\960508-1.din
1986-03
Document issue Notice MLA 4003 - 96/06/07 | - - - \ganotices\980607-1.din
1996-04
Pocument Issue Notice MLA 4004 - 86/07/23 - - - \ganotices\960723-1.din
1995-05
Document |ssue Notice MLA 4005 - 86/10/28 | - - - \gawnotices\861028-1.din
1995-06
Document 1ssue Notice MLA 4006 - 9701447 | - - - \qainotices\970117-1.din
1997-M
Document issue Nofice MLA 4007 - 97/03/25 | - - - \gainotices\970325-1.din
1997-02
Document {ssue Notice MLA 4008 - 97/05/06 | - - - \qa\notices\970505-1 .din
1997-03
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Document Issue Nolice MLA 4009 - 97/05/121 | - - - \qa\notices\w70521-1.din

1997-04

Document issue Notice MLA 4010 - 97167122 | - - - \qatnotices\970724-1.din

1957-05

Document issue Notice MLA 4014 - 97/08/25 | - - - \qa\notices\870925-1.din

1997-06

Docurnen® [ssue Notice MLA 4012 - 97/41/02 | - - - \ga\notices\971103-1.din

1997-07

QUALITY ASSURANCE PRODUCTS (Call for Review)

MLA 5000 \gqalreviews\
QUALITY ASSURANCE PRODUCTS (Project Issue reporis)

MELA 6000 \qatissuerept
QUALITY ASSURANCE PRODUCTS (Product Problem Reporis)

MLA 7000 \ga\problems\
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QUALITY ASSURANCE FRCODUCTS (Inspection and Review Records)
| measoo0 \qatinspectast
QUALITY ASSURANCE PRODUCTS (Backups)
Disk{etie}/Tape Backup / l MLA 9000 - 28/08/16 | - - - \gatbackupsimia9000.001
Archive Register
]
L |
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1 Scope
1.1 Infroduction

This document defines the contents and format of a Quality Plan for this
project, in terms of the quality requirements of the SEAL Quality
Management system, as defined in QS 122 SEAL QMS Quality Policy.

This document specifies management tasks and responsibilities retated to
quality, and describes the toois and/or systems that will be used to
maintain product quality.

1.2 Product Qverview

This project is an investigation into software process improvement in the
software development facility of a large electricity utility. Methods
currently used include a Metrics programme with links to function point
analysis and the CSC Performance Enhancement Programme, as well as
the more recent SPICE trials,

1.3 Audience

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

+ The student undertaking this M.Sc¢. project.
» Interested members of Eskom IT, inciuding my team leader, the IT

Applicatiort Systems Quality Manager, the IT Application Systems
Quality Team and the IT Application Systems Manager.

¢ The supervisor of this M.S¢. project.
o Members of the SEAL Management Board

» Head of Department of Electrical Engineering

¢ Individuals who perform internal and external audits on projects
undertaken within the SEAL Quality Management System.
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1.4 Applicable Documents

1.4.1 Standards

SEAL QMS Document Layout, Presentation and Typesetting Guide, QS
003, Revision 1,00, 3 October 1994

1.6 Requirements Traceability

a. ISO 9001 (1994) Clause 4.2

Page 2 Verslon 4,00 5 May 1997 MIa003,100
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Quality Objectives
This quality objective of this project are:

to produce a reliable document in terms of listed references accurately
portraying current trends,

to give reliable results in terms of the assessments and counts
undertaken and the analysis of these resuits,

to meet the requirements defined by the s'akeholder needs analysis
(MLLA301), and the product description (MLAGO4), unless not possible,
and then to manage expectations accordingly.

to give usable output in the form of recommendations, and future
research or work.

to be efficient in terms of spending a minimal amount of time
necessary with assessment resources,

to produce a maintainable document, which is easily updateable if
future research or work and latest trends are documented and
included.

to create a technical paper which mests the audit checklist
requirements in terms of suitability, adequacy, balance, emphasis and
product quality

MIa003,100
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3.1

3.2

3.3

3.4

3.5

Quality Requirements

The quality plan shall have as a minimum requirement the fol'owing
format and content as described in each section. If additional sections are
required thes.: shall follow the sections listed.

Where a section is not used it shall be marked as ‘Not Applicable'.

Responsibility for Organisation and management of Quality Activities

This is defined in the Project Management Plan for the project, MiLA 005
as derived from QST124-10.

Contract Arrangements

By ciause B8.1b of QSP 123-10, the SEAL QMS Contract Review
Procedure:

‘i the project reguires only an informatl commitment of effort ie.
participation in the work of a committee which is non-remunerative, then
no contract is required.’,

contract arrangements as per MLA 007 and TR 302 are defined.

Design Management

This project will be managed as a software development project in
accordance with the SEAL QMS Design Control Procedures: Q8124, QS
224 and QS 324. However a software product ‘in a machine executable
format’ will not be delivered, but rather a documeirt. The level of quality
management undertaken in this project is full.

Document and Data Control

Document and data control wilt foliow the requirements set out in QS 125.
and will comply with Q8195.

Supplier Contro!

Purchase of product and services will comply with the requirements of
QS126, QSP126-10 and will source product and cervices using the list of
Preferred Suppliers given in QS190.

Page 4
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3.6 Control of Customer Product

Not applicable.

3.7 Configuration Management
The requirements for product identification and traceability as defined in

Q8128 and QSP 128-10 will be fullowed using the template QST128-70
for developing the Configuration Management Plan for this project.

-8 Pr  ss Management
3.8.1 Doocur entation Management
The standard required for documentation management will be applied as

defined in QS 185.

3.82 For Education and Training

100-series provides process for managing resvarch development.

3.83 Test Procedures, Reviews and Inspections

Ali acceptance points, acceptances and releases required for the project,
together are identified in the Project Management Plan for this project.

3.9 Test Environment

3.8.1 Education and Training
M.Sc. is examinable and subject to usual universily reviews and
procedures

10 Test Records

3.10.1 Education and Training
Examiner reports from 2 people

3.1 Corrective and Preventive Action

In two-person projects, problems shall be reported in minutes of meetings.
The student will act as [iaison to the interested parties in Eskom, and any
exceptions in terms of company procedure or otherwise will be brought up
at the managemant meetings and listed in the minutes,
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3.12

3.13

3.14

3.15

Media Control
Procedures for software development as applied to a research project as

listed in QS128, QS135, and QSP 128-10 will be used to control the
media for the project,

Records

With reference to QS 136, all records eminating from this project, may
include;

a. Agendas and minutes of review meetings - MLA 2000 - MLA 2999
b. Audit reports - MLA 3000 - MLA 3999

c. SPICE Assessment Qutputs

d. Document lssue Notices - MLA 4000 - MLA 4989

e. Correspondance - MLA 1003 - MLA 1999

Project Audits

These wiil be conducted in teyms of the requirements of
a. Q8137 - Internai Quality Audit Policy

b, QS137-10 Interna! Quality Audits Procedure

c. QS8T137-10 Templates for Internal Quality Audits.

Training Needs

Specific fraining needs will be identified as per QS 138 SEAL QMS
Training Policy, and conducted accordingly.

Page 6

Verslon 1.00 § May 1997 Mia003,100




MLA QMS Product Description Doc, No. MLA 004

Product Description

Management Product

Version 1.04

Document Status: Approved

Mla004.105 Version 1.04 11 August 1628 Pegel



Doc., No. MLA 004 Product Description MLA QMS

Table of Contents

Table of Contents....aucrennenns NE— S i
Change History ... inaomii s — — I S iv
Configuration Controf.........c.ceuvereenne. Jiv
Document History ..o o cnssisssesnean iv
ReviSiON HiSTOIY .u.vciairecursimmmmeimerrnesreereensessmasrronimsensmtesansosssrnsscrassssassssnnasarassnans iv
Management Authorisation A eaete e en e LA b anr e et A AL S R v
Change Forecast....... v
1 scope A S ar PN AN P E P E RO PN PR PR PN R A PR PR A AR S RAN P OEVP RO R Al U PP U AR P RN PARANELY P aupe R RANE S N ghYosNTAaRaPaARADED 1
1.1 Introduction........cceceevnveecreneens et esesssensestestaon 1
1.2 Applicabifity....c.ccnierrennencesacecnsenenniinen e tevrtessenranneessasinanssens 1
1.3 DefiNItiONS unciicsieniiirisninnieiessissssinesssasisesissasssssianssstostsont axtnassnsssnanossansasssnansnn 1
1.4 Audience......cumemenmmareonmren eberbesbesinrneeeeaeISSRAn AP IS SR RASS AR SE VRS SRR PORES 2
1.5 Applicable Documents .. raenerirasasbesensranresnrbasitts vereeereestessseuneaeraesRasene 2
1.6 Assumptions ............ Nesimonbennbe s RN ROt e N EONIASRES O AT RRNE RN S NI YO ARSS IO RSO YAE e T RREROS 3
1.7 1SO 9001 Requirements Traceability .....ciccesmsissmsimsimentnssmisnsemes 3
2 Dependencies............ AevaravarererareRsesspeiasesaRtEaebeperarartnserarnanerrsbansenararesnsanes Ob
3 Requirements to be Addressed......... e rrtrensenitiranesa Rt s enseanasa bR R sasrtas D
3.1 Functional Requirements to De Met ... 5
3.2 Non-functional requirements to be met........... vrressenssssanibeersenrasias 5
4 Compliance fo Standards.............. vrensersssarssansarnnnnas wreersranerensansesenaranen .6
4.1 Compliance required to ISO 9001 Clauses......ueenns cemienserrsessasersnesarensan vrees B
4,2 Compliance required to other Standards\GUIAES .......cuievecinnse s 6
5 Product Review ........cccivisirinen vesntnasnennanessatn vvieseneasarareren areerssusssasaraseraenns

Page it Verslon 1.04 1% August 1898 Mia004.105




MLA QMS Product Description Doc. No. MLA 004

5.1 PUIPOSE. uiciniiiicrironnennionnssrrrstsrsss et e sessassasssaessbasessnosssnasasassossss sesasesnusonsansonaasse 1
5.2 ReSDONSIDIlILY 1ooveeeeeeee v coarinissisonnasanssmseusesssenssmvnsssmsnssssnsssssnsssssnssssnassssssnenss 1

B3 ROV BW PrOCEUUN cciveeireenrretrrarrrsrrsrnsressrarsssessssees 1anesssiesmnesaesnssassessienisnssrastassors 7

6 Structure of this project ........ccvinee ereneee et a st a s s e e ar e e 8
6.1 PUrposSe. e reonbareiee NSO IS NI IR S I P rOT s PRSP OE TR RES erensesrerseraeisentastesstans 8
8.2 SCOPE cuivrronsarsersrssvisasmssasssssessnssssnnsuranasrassosssaonssnsssiontinssntsssasossasssssessarssases sosssses O
6.3 Field of Application........cceusuernes (SIS RANALINe MR ERLE N R PR IA RSO RP RS RS SR SRT PO S 40000 008 BOOORNSS 8
B.4 LimitatioNS...ccuvnvenrreersnemmscsnsesnssmsnsisassionssssssasassssssss msnsasasssanansesimresssssaessss 8
6.5 How this project will he Structured ... 8

TASK LIST 1recerrrssneessnssrsersesssesssorssss sesaasssassssnassnnasssssnnssvnessssarncsssvassonssonsassassarsrnssssasss 10

MI2004.105 Version 1.04 11 August 1998 Page ffi




Doc. No. MLA 004 Product Description VLA QMS
Change History
Configuration Conirol
Project: MLA QMS
Title: Product Description

Doc, Reference:

C:AMY DOCUMENTS\1996_24\MP\MLA004.105

Created by;

Melanie Lang

Creation Date:

11 August 1898

Document History

Version Date Status Who Saved as:
0.01 96/03/29 Draft MT Lang MLAQ04,001
0.02 96/04/17 Draft MT Lang MI_AQ04,002
0.03 96/05/08 Draft MT Lang MLAQD4.003
1.00 w:.\.élDS Approved MT Lang MLAOD4.100
1.01 96/10/28 Approved MT Lang MLADO4,101
1.02 97/0117 Approved MT Lang MLAC04.102
1.03 97{03/25 Approved MT Lang MLAQ04,103
1,04 97/09/24 Approved MT Lang MLAGD4.104
Revision History
Version Date Changes
0.01 96/03/29 New Document created using QST 12420.102
0.02 96/04/17 Modifications to document re: MLA 2003 section 2,3
0.02 96/04/22 Continuatfon of medifications to documnent re; MLA 2003
section 2.3 .
0.03 86/05/08 Modifications to document re; MLA 2005 section 2.5
1.00 96/06/03 Modifications to document re; MLA 2007 section 2 5
1.00 98/08/07 Muodlfications to document after review by Christine Griesel
1.00 96/06/14 Modifications to document re: MLA 2009 section 2,5
1.01 86/10/28 Addition of new resource
1.02 9710117 Update of resource
Page Iv Verslon 1.04 11 August 1998 MI2004,105




AN SO FURT RRIT SN
Doc. No. MLA 004

MLA QMS Product Description
1.03 97/03/25 Update of resource
1.04 87/09/24 Update of resource and alignment with 301
1.05 68/08/11 Update of resource

Management Authorisation

Version Date Status Project M a Reference

1.00 96/06/03 | Approved | MLA 2007 section ..

Change Forecast

Mia0Q:3.105 Verslon 1.04 11 August 1858 Page v




MLA QMS

Product Description Doc. No. MLA 004

1.1

1.2

1.3

Scope
Introduction

The main purpose of this document is to define a framework for the
development of the project to investigate software process improvement in
the software development facility of a large electricity utility.

Applicability

This document provides a description of a new project undertaken within
Eskom IT for the purpose of obtaining a Masters degree for the project
developer and for investigation into the SPICE and FPA domains for
Eskom IT.

Process improvement techniques as well as metrics have just recently
been implemented in the software development department in this
organisation. Lack of these lools has resulted in projects being over-
budget, overdue or not satisfying customer requirements, if not all three.
This transpires in many other organisations regardiess of size or industry
sector, The techniques implemented are the more widely kriown and
controversial Function Paint Analysis (FPA) and the international follow-
up to 1809000 - Software Process Improvement and Capability
dEtermination (SPICE), which has not yet been released as an
international standasd and as such not gathered any reputation or
widespread recognition.

Definitions
Function Paint: The standard unit of measure for software size.

Function Point Analysis (FPA). may be performed as pait of PEP
programme. This data is stored in a history database which is used for
benchmarking across industries and across project size. This creates a
common base from which better estimates and thus better planning can
be done on future projects.

IFPUG: international Function Point User Group
Performance Enhancement Programme (PEP). CSC Research and

Advisory Services Performance Enhancement Programme to collect
haselining and measurement data on various projects

MIa004.105
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1.4

1.5

1.5.1

1.6.2

1.56.3

SPICE is an international initiative by 1ISOMEC JTCN\SC7 WG10 - the
working group on software process assessment - to incorporate all the
positive issues of the existing process improvement or capability
evaluation mcdels and standards i.e. STD from Compita, the Capability
Maturity Mode! from the Software Engineering Institute, Trillium from Bell
SYGMA TeleCom, SQPA from HP, Bootstrap from Esprit, HealthCheck
from BT, 1809001 and SAM from BT. It deals with developrent,
management, customer support and quality.

Audience

The following comprise the audience for this document:

a. The student undertaking this M.Sc. project,

b. Interested members of Eskom IT, including my team leader, IT
Application Systems Quality Team and the IT Application Systems
Manager,

¢. The supervisor of this M.Sc, project.

d. Members of the SEAL Management Board

e. Head of Department of Electrical Engineering

f. Individuals who perform internal and external audits on projects
undertaken within the SEAL Quality Management System.

Applicable Documents

Specifications

Standards
a. SEAL QMS Document Creation Template, QS 002, Revision 1.00, 11
Feb, 1995

b, SEAL QMS Document Layout, Presentation and Typesetting Guide, QS
002, Revision 1.0Q, 11 Feb.1995

Procedures

a. SEAL QMS Product Review Procedure, QS 004, Revisiori 1.00, 11
Feb.1995

Page 2
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b. SEAL QMS Exception Reporting Procedure, QS 006, Revision 1.00, 11
Feb.1995

1.5.4 Guidelines

1.5.5 Other Documents

a. FPA Documentation references will be provided where they suitably fit.

b. SPICE Documentation references will be provided where they suitably

fit.
1.6 Assumptions
1.7 ISO 9001 Requirements Traceability

a. 15O 9001 (1994) 4.4 Design Control

b, 1ISO 8001 (1984) 4.5 Document Conirol

c. 1ISO 8001 (1994) 4.8 Product Identification and Traceability
d. ISO 9001 (1994) 4.9 Process Control

e. 1ISO 9001 (1894) 4,16 Quality Records

Mi2004.105 Verslon 1.04 11 August 1988 Page 3
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Dependencies

a.

Availability of Eskom IT documentation and staff to conduct SPICE
assessments. {Plan B: select projects with sufficient documentation.
Management st.pport should ensure staff availability}

. Availabitity of PEP and FPA information. {Pian B: select projects which

already have been designated for the PE:P project}

. Availability of the SPICE tools and techniques. {Plan B: not a problem

at the moment, since contract exists untii the end of the year. If there
are problems thereafter, then the Masters will have to include only
those Eskom projects assessed before the end of the year}

. Permission to publish PEP information. {Plan B: may need to re-focus

project on function points alone}

. Avaiiability of hardware and software to run the tools for FPA and

SPICE. {Pian B: not a problem, since Eskom should provide for this, as
the project is internal}

Changes in the SPICE document set. {Plan B: take these into account
when writing up the report}

. Lack of plahned versus actual information to record nonconformances.

{Plan B: all new nrojects taking part in the PEP programi : are required
to record this information - not a problem}

. Termiration of subscription to Quantimetrics for PEP and FPA. {Pian B:

should not be a problem, since there is management commitment to the
Metrics program, but if this occurs, the Masters will have to include only
those Eskom projects assessed before this tr: nspires}

Termination / expiration of SPICE contract. {Plan B: not a problem at
the moment, since contract exists until the end of the year. If there are
problems thereafter, then the Masters will have to include only those
Eskom projects assessed before the end of the year

Page 4
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3 Requirenien's to be Addressed
3.1 Functional Requirements to be met

1. FPA Counts and PEP haselining to be performed on selected projects
in Eskom IT.

b. SPICE Assessments to be perfarmed on the selected projects of a)
above in Eskom IT.

¢. Analysis of FPA counts, PEP footprinte and SPICE assessments
leading to documented comparisons and limitations ie. the
intersections, unions and areas on their own.

d. Correlation between FPA elements and SPICE capability levels in the
context of the projects selected . a).

e. Determine whether specific FPA elements or PEP graph points can be
used as compliance indicators to specific SPICE capability levels and /
or vice versa.

f. Recommendations for going forward in Eskom T and for further
research outside Eskem ITD.

g. Determine how the PEP Footprint corresponds to the SPICE profile.

h. Meet requirements for & higher degree project.

3.2 Non-functional requirements to be met
a. Lotermine criteria for recognition of champions of good software
enyineering practices, which can become the foundation of better
practices in Eskom.
b. Identify practices needing special attention,

¢. Compare the effeciiveness of PEP and FPA against SPICE as
improvement {oals.
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4 Compliance to Standards
4.1 Complianca required to 1SO 9001 Clauses

a. This project is developed within the framework of the documented
orocedures of the SEAL Quality Management System.

4.2 Compliance required to other Standards\Guides

a. The draft international standard, SPICE. (ISOMEC JTCN\SC7 WC10
standard in preparation}

b. IFPUG standards (Guidelines to Software Measurement Release 1.0 by
the international Function Point Users Group August 1994).

Page 6 Version 1.04 11 August 1998 Mia004,105
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5 Product Review
5.1 Purpose
To define the requirements by which this project is to be validated.
5.2 Responsibility
Responsibility will be divided between two teams, known as core and
extended core.
Core will comprise the following members:

a. Prof. Alastair Walker, M.Sc. Supervisor

b. Melanie Lang, M.Sc. Student
Extended core will comprise the following members:

a. Christine Griese' Eskom IT Quality Advisor

b. Barnie Barnard, Acting Eskom IT Application Systems Manager

5.3 Review Procedure

a. New or revised product stored on SEAL server and mirrored on Eskom
server,

b. Document Issue Notice and Call for Review sent to responsible
persons,

c. Core and extended core members will then have a week to inspect the
document and report any comments or changes via email to the M.Sc.
student.

d. The updated product will be tabled at the next meeting for core
members.
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8.9

6.2

6.3

6.4

6.5

Structure of this project
Purpose

An investigation in software process improvement by means of
comparison of Function Point Analysis and SPICE.

FPA and SPICE provide profiles as deliverables, although not of the same
format. Compatibility and comparabilily of these mod s has not been
established,

This study should provide insight inte guidelines for implementing one or
both techniques; the method of implementation for an organisation and
the influences that they have on each other, et al. FPA appears to focus
at the project level, rather than the wider organisational view, although it
does give a summary profile of all the projects, which serves as the
organisational view. SPICE looks at the project leve! at the Planned-and-
Tracked Level and at the process and organisational views in the higher
levels of Well-Defined, Guantitatively-Controlled and Continuously-
Improving. [t is aiso expected that organisations on the higher Jevels may
not find FPA helpful if their process has been well-defined, but will
possibly need SPICE to continue assessing themselves in the higher
maturity levels. This may not be provable, if the suspected low capability
fevel of the organisation is shown by the assessments.

Scope

The scope will be within projects undertaken by Eskom IT.

Field of Application

Compatibility and comparability of these models will be verified by
carrying out Function Point Analysis and SPICE assessments on a
selected number of sofiware development projects underway. These will
be new projects with a variety of technologies, sizes and developers,
There will be no impact on eleciricity distribution by the implementation of
this project.

Limitations

How this project will be structured

Profiles from these projects will be collected and the results will be
analysed separately to establish to what degree of detail esch cne will

Page 8
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provide insight into process improvement, by identifying problem areas
and providing possible solutions. It is expected that there will be a jarge
degree of correlation between the two techniques.

it may be possible after performing several assessments and gathering
some information to establish a suitable hypothesis to prove in further
assescments,

Ma004.105 Verslon 1.04 11 August 1988 Page 9
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Task List -
8.5.1 Ongoing selection of one or more projects for performing
SPICE assessments and Function Point Analysis.
8.5.2 Submit proposal for Masters.
653 Create ( " refine management products for project.
6.5.4 Literature Surveys:
6541 FPA
6.54.2 SPICE
6.5.5 Meeﬁpgs with SA SPICE User Group to discuss initial
experiences.
6.56 Collection and analysis of data;

6.5.6.1  Select project.

6.56.2 Perform SPICE assessment.
8.5.6.3 Perform Function Point Count.
6.56.4 Analyse PEP Profile.

6.58.5 Analyse SPICE profile.

6.5.7 Report on intermediate comparisons and contrasts and general
and specific observations.

658 Report on software process improvements found in analysis of
both profiles.

656 Draw up hypotheses from analysis results.
8.5.10  Collect statistical data to accept or reject hypothesis.

6.5.11 Write and refine Masters technical paper and support
documentation.,
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1.1

1.2

1.3

1.4

Scope

infreduction

This Plan provides an overview of the required resources to produce ¢+~
research dissertation. it will form the terms of reference for all contributing
parties during the project.

+ This Plan outlines the human resources requirements.

» |t provides a list of tasks to ke performed and a time scale.

» It provides a means for capturing important project metrics rejarding
estimated and actual effort to perform allocated tasks.

The costs associated with the development of the product are outside the
scope of this Plan,

Purpose
The purpose of this Plan is to:
o Present a clear statement of all deliverables.

¢ Present a clear statement of work alivcaticn and responsibilities to be
undertaken by all parties.

Present details of resources associated with this product.

Definitions

Audience

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

o full-time staff members of the SEAL

o Ali fuli-time and part-time post-graduate students associated with the
SEAL

o Members of the SEAL Management Board

Page 1

Version 1.04 20 August 1998 MI2005.104




MLA 005

Project Management Plan MLA QMS

1.5.1

1.5.2

1.5.3
1.5.4
1.5.5

1.6

1.7

¢ Head of the Department, Electrical Engineering

« Individuals who will perform internal arid external surveillance audits of
the SEAL Quality Management System.

e The student undertaking this M.S¢. praject.

o interested members of Eskom IT, incluring my team leader, the E <om
IT Application Systems Quality Team and the IT Application Systems
Manager.

» The supervisor of this M.Sc. project.
Applicabie Bocuments

Specifications

Standards

<. SEAL QMS Document Creation Template, QS 002, Revision 0.01, 5
April 1994,

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

Procedures
Guidelines
Other Documents

Assumptions

ISQ 9001 Requirements Traceability

a. 1SO 9001 {1994) 4.1 Management Responsibility
b. 1S0O 9001 (1994) 4.2 Quality System

c. IS0 9001 (1994) 4.3 Contract Review

d. 18O 9001 {1994) 4.4 Design Control

e. IS0 9001 (1994) 4.5 Document and Data Control

f. 1SO 9001 (1994) 4.8 Product Identification and Traceability

Page 2
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g. 1SC 9001 (1994) 4.9 Process Control

h. 1SO 9001 (1994) 4.10 Inspection and Testing

i. 180 9001 (1994) 4.13 Control of Non-conforming Product
i. 180 8001 (1994) 4.14 Corrective Ac’ on

k. 1ISO 9001 (1994) 4.16 Quatity Records

[ 1SV 9001 (1994) 4.18 Training
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Product Quality Plan

The team associated with this project is totally committed to quality and all
system documentation produced as part of the product will be reviewed
internally by the Review team and produced in accordance wvith the
standards and formats associated with the SEAL QMS,

The Quality Plan assciated with this project is identified as V" 4003, as
defined in QS 195 SEAL QMS Project Documentation and Support
Standard.

Page 4
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3.1

3.2

3.3

3.3.1

332

Project Management Plan
Qverview

The aim of this Project Maniagement Plan is to defing the structure of this
project and io create the technical products.

This resource plaih must be formally approved by the M.Sc. Supervisor
before work on the Technical products is undertaken.

Product Development Team

The development team comprises:

+ The student undertaking this M.Sc. project.

» The supervisor of this M.Sc. project.

¢ Eskom IT Application Systems Quality & Metrics Advisor.

o Eskom IT Application Systems Manager.
Roles and Responsibilities

M.Sc. Student

e Establish and maintain a product plan for developing this
product\service.

e Ensure all Technical Exceptions are properly reported.
o Prepare Detailed Work Plans ar necessary.

s Prepare and present regular Checkpoint Reports to the M.Sc.
Supeyrvisar.

o Take diraction from the M.Sc. Supervisor for matters related to the
project.

s Act as the Project Editor for the product.

M.Sc. Supervisor

« Monitor progress and resource utilisation of the Product Team, and
initiate corrective action where necessary,

Page 5
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» |dentify required resources and make these available to the team.
» Act as the focal reporting peint for the product

» Ensure that Product Reviews are held as planned..

¢+ Interface to the SEAL Management board,

¢ Be responsible for the timely delivery of the produci.

« Give direction to the Product development team.
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4 Product Development Pian
41 Work Breakdown Structure

4.2 Dependencies

4.2.1 Internal dependencies

¢ Availability of Eskom IT documentation and staff to conduct SPICE
assessments.

» Availability of PEP and FPA information.
¢ Availability of the SPICE tools and techniques.

» Availability of hardware and software to run the tools for FPA and
SPICE. -

« Changes in the SPICE document set.

» Lack of planned versus actual information to record nonconformances.

o Approval of SPICE as an international standard ajter the Phase 2
Trials.

+ Termination of subscription to Quantimetrics for PEP and FPA,

s Termination / expiration of SPICE contract.

4,2.2 External dependencies
4.3 Required Human Resources

The following resources are required to develop the product:

" Number | S Resource | Commit'rnen_t."' .
1 M.Sc. Supervisor 2.5% throughout the project
2 M.Sc. Student 50% throughout the project
3 Eskom IT Application Systems 2% throughout the project
Quality & Metrics Advisor
4 Eskom IT Application Systems 1% throughout the project
Manager
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4.4 Available Human Resources

The following human resources are avaiiable as on 95/03/01.

| . Whe , Contact Details(postal - MLAQMS role - -
: : address, phone, fax; e- ce
mail addresses)

Prof. Alastair Walker Director: Software M.Sc. Supervisor
Engineering Applications
Laboratory

Department of Electricat
Engineering

University of the
Witwatersrand

Private Bag 3, P O Wits,
2050

Johannesburg, SOUTH
AFRICA

Tel: +27 11 718-5469
Fax; +27 11 403-1929
Cell: 082-452-0933

internet E-maik:
walker@odie.ee.wits.ac.za

Melanie Lang Eskom M.Sc. Student

IT Application Systems
Department

Megawatt Park, Sunninghil!
PO Box 1091
Johannesburg

2000

Tel: (W) +27 11 800-3259
Tel: (H) +27 11 £35-2437
Fax+27 11 800-5996

Internet E mail:
jangmt@mwp.eskom.co.za

lan Campbell Eskom Eskam IT Applicatlon
Systems Quality Manager
IT Application Systems

Department

Megawatt Park, Sunninghit!
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“Who © | .ContactDetails(postal. | .- MLA QMS role
S -+ address, phone, fax,e- [ ... ... . -
mail addresses) oL

PO Box 1091
Johannesburg

2000

Tel: +27 11 800-3572
Fax,+27 11 800-2197

Internet E mail:
campbeli@mwp.eskom.co.z
a

Erich Roberts Eskom Eskom (T Application
Systems Manager

IT Application Systems
Manager

Megawatt Park, Sunninghili
PO Boex 1091
Johannesburg

2000

Tel: +27 11 800-3007
Fax:+27 11 800-2197

internet E mail:
robertef@mwp.eskom.co.za

4.5 Human Resource allocation

The allocation of individuals to specific tasks is given in WBS and
Schedule.

4.6 Hardware and Software Resources.

The following hardware and software resources are required:

* Hardware/software it_en'_ls Quanity | Date requirec_[ N Date supplied -
Funciion Point Workbench software | 1 96\04\16 96\04\11
version 2.02F
SEAL of Quality SPICE Assessment | 1 86\06\01 96102109
Instrument version 0.70
CSC Performance Enhancement 1 86\06\01 96\04\24

Programme Software Windows
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_ Hardware/software items . | Quanity. | - Date required |- Date supplied .
Version 3.10 '
Compatible PC to run Function Paint | 1 96\04\03 96\03\01
Workbench software
Compatible PC to run €F L. Of 1 96\06\01 96103101
Quality software
Compatible PC to run PEP software | 1 96\06\01 98\03\01
4.7 Training Needs Identification.
The following training is required for this project:
_Project '§ - CourseTitte. . | Offeredby | Gours ;date | Attended? -
~Member | oo L bk o [ pedformed ] 0 L
Melanie SEAL Summer School: SEAL 96101129 - Yes
Lang . 96102109
96-02 Software Quality:
Principles
96-03 Software Quality:
Praclices
96-04 Software Quality and
ISO 9000: Concepts
96-05 Software Quality and
1SO 9000; Documentation
96-08 SPICE Principles
96-09 SPICE Practices
Melanie Function Point Analysis Quantimetric | 95109101 Yes
Lang s and IFPUG
Melanie Function Point Workbench | Nonformal N/A
Lang software
Melanie PEP software Nonformal N/A
Lang
Melanie SEAL of Quality soflware SEAL 96-09 | 96\02\09 Yes
Lang
Melanie Research Course Nonformal - N/A
Lang Hypertext Version
Christine SEAL Summer Schoal: SEAL 96\01\29 - Yes
Griesel 96\02\09
96-02 Software Quality:
Principles
96-03 Software Quality:
Practices
Page 10 Version 4.04 20 August 1998 Mia005.104
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Project Course Title . "Offered by | Coursedate | Aftended?
Member " |. o ’ ’ Jperformed . . .
96-08 SPICE Principles
96-09 SPICE Practices
Jessica Function Point Analysis Quantimetric | 9610403 Yes
van Wyk s and IFPUG
Jessica Function Point Workbench | Nonformal N/A
van Wyk software
Jessica PEP software Nonformal N/A
van Wyk
lan SEAL Summer School: SEAL 97\02\06 - Yes
Campbell . 97\02\07
97-05 SPICE Principles &
Practices
Page 11 Version 1.04 20 August 1998 Mla005,104
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5.1

5.2

5.21

5.2.2

523

Project Control
Planning

The planning of different tasks of this project will be perfarmed by the
M.Sc. Student under the approval of the M.Sc. Supervisar.

Any detailed plan will not be executed without the approval of the M.Sc.
Supervisor.

Reviewing

e All draft versions of the product will be reviewed by the M.Sc.
Supervisor.

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

Planned Arrangements for Reviews

All project artefacts (i.e. Management, Technical, and Quality Assurance
Products) are subject to review. Management and Technical Products
may be subject to a number of revisions before a product is approved by
the M.Sc. Supervisor. QA Products are not normally changed after being
produced and are simply approved by the M.Sc. Supervisor. {Changes
are only made if there are factual errors in the first revision,)

The obligations of M.Sc. Supervisor and M.Sc. Student associated with
each review activity are listed in the Work Breakdown Structure,
Obligations and Schedule (Section 7).

Scheduling of Reviews

Each Management and Technical Product identified in the Work
Breakdown Structure (Section 7) will be reviewed by the M.Sc.
©. v rvisor, This will normally take place in a review meeting. These
r. entuigs will be listed in the Project Schedule, and typically identified with
the product(s) (or WBS item(s)) under review.

Records of Reviews

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

Page 12
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53 Reporting

Control is affected by both monitoring and reporting upon progress to
managemenrt and members of the team.

5.3.1 Respaonsibilities of the M.Sc. Student

The M.Sc. Student(s) will report to the M.Sc. Supervisor at intervals
defined in the Minutes of Product Review Meetings detailing:

¢ Progress to date
o Effort required to complete
e Problems encountered and action taken

522 Responsibilities of the M.Sc. Supervisor

e The M.Sc. Supervisor will initiate corrective action as necessary to
keep the project on schedule.

+ The M.Sc. Supervisor will report the progress of the project to the SEAL
Management Board.

54 Document control

Document control will be performed as per SEAL QMS policy and
procedures:

o Q8125 SEAL QMS Document and Data Control
s QS 195 SEAL QMS Project Documentation Standard

+ In accaordance the requirements of QS8 198, this document will be
numbered as MLA 005.

» The Management and Technical products identified in the WBS in

Seciion 7 will be reflected in the the Master Document List for this
project (MLA 001).

5.5 Change Control
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. Any work outside of the Product Description (MLAGO4) will be formally
approved by the M.Sc. Superviecr,
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MLA 005-10

2 Budget
| Deseription. | Labour | Equip | Material | Office
: W -.Cost’ | Cost | Cost | .Sy

6.1. IFPUG
Subscription

8.2. Function Point
Workbench
software

6.3. FPA Counts

SPICE

6.4, SPICE Ligence
Fee

6.5. SEAL of Quality
Software
(included In 6.4
price}

8.6, SPICE
Assessments

PEP

6.7. PEP
Subseription

6.8. PEP Software

6.9. PEP Data
Capture

Totals

MLAQOS10.100 Version 1,00 23 August 1988
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3 Work Breakdown Structure, Obligations and Schedule
Project Arfefact Doc.No |Who | . Obligations - - Effort . StartDate " End Date
: _ _ . _ - (days) : _
(WBS item) .
Developer Manager Est. | Act | Sched-. | Actual | Sched- - Actuzf
‘ uled - uled o
1.MANAGEMENT PRODUCTS
1.1.Master Document Lis{ MLAQO1 ML, Create and Review & a5 96104109 | 9610409 | - 96\04\26
AW | maintain approve
document
1.2.Dacument Creation Template MLAOOZ ML., Create ang Review & 6 96\04\18 | 96\04\t8 | - a8\05\10
AW | maintain approve
document
1.3.Quality Plan MLAOO3 ML, { Create and Review & 4 96\07\23 | 96\07\23 | - 97\05\05
AW | maintain approve
document
1.4.Product Description MLADG4 ML, | Create and Review & 12 96\03\29 | 96\03\29 1 - 96\05\10
AW maintain approve
documant
1.5.Project Management Plan MLA 005 | ML, | Create and Review & 9 96\04\19 | 96\OAN9 | - 96105\10
AW | maintain approve
document
1.6.Project Management Plan part | MLA 005~ | ML, | Creale and Review & 83 96104119 | 86\04\19 | - 97\V10\24
2 10 AW | maintain approve
document
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Project Ariefact Doc.No |Whe | - Obligations | Effort " Start Date " EndDate
Ny _ | tdays
{(WBS item) . (. ys) _ _
' Devetoper - Manager Est. | Act | Sched- | Actual | Sched- | Actual
_ - uled .. | uled '
1.7.Configuration Managemant MLAODE ML, | Create and Review & 8 96\04\09 | 86\04\09 | - 96\04\26
Plan AW | maintain approve
doc:ment
1.8.Contract MLADO7 ML, Create and Review & 96102 96\02 - 9E\G3\01
AW | maintain approve
document
1.9.Binder Labels MLADO8 ML, | Create and Review ¢ 7 96\04\10 | 96\04\10 | - 98\04\26
AW | maiptain appreve
document
1.10.Archive Disketie Labels & MLAQOS, | ML, | Creaie and Review & 10} 96\05\08 | 96\05\08 | - 96\05\10
Database MLADO9- | AW | maintain approve
10 document
1.11.Minutes of Meetings MLAGIO ML, [ Create and Review & 2 96\04\09 | 96\04\09 | - 86104112
Template AW maintain approve
document
1.12.Document Issue Notice MLAD11 ML, | Create and Review & 3 86\04\09 | 96\04\09 | - 26104112
Template AW | maintain approve
document
1.13.Email Distribution list for alt MLA1000 | ML, | Create and Review & 5 96\34\19 | 96\04\19 | - 96104126
cose group members JW, | update approve
AW
HMLACD510.100 Version 1.00 23 August 1988 Page3
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' Project Artefact ‘Doc. No * | Who Obligations _ Effort’ | Start Date . 'End Date’
o . A S (days) | e AL
(WBS item) - o : o
' . Developer- Manager | Est. | Act | Sched- | Actual | Sched- | Actual-
; _ o L b ocp uled E ] aled |
1.14_Email Distribution st for core | MLA100T | ML, | Search for Advise where 4 86\04\19 ( S6\04N19 § - 96\04\26
group members AW | existing sources ; existing ‘classic’
of information in | literafure could
the library, or be found.
Intemet.
1.15.Email Distribution {ist for MELA1002 | ML, | Create and Review & 5 96\04\19 | 96\040\19 | - 96\04\26
extended core group members AW | update approve
2.TECHNICAL PRODUCTS
2.1.Front Pages MLA100 ML, | Create and Review & 11 96\07\09 | 96\07\09 | 93\02\01 | 98\08\07
AW | maintain approve
document
2.2.Summary & Overview MLAT10 ML, | Create and Review & 4 26\07\G9 | 96107\08 | 93\02\01 | 98\08\07
AW ] maintain approve
decument
2.3.Final Paper MLA 120 | ML, | Create and Review & 32 | 96\07\09 { 96\07\09 | 98\02\01 | 98\08\07
AW | maintain approve
dgocument
2.4 FPA and SPICE Information MLA 121 ML, Search for Advise where 8 97103125 | 970325 | 98102101 | 98\08\07
Sources JW. | existing sources | exisling 'classic’
AW | of information in } literature coufd
the library, or be found.
Interned.
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Project Artefact © . ‘| Doc.No. [Who. . Obligations - " &ffort | .. StartDate - | - EndDate -
' N A I {days) - { - .. . S
(WBSitem) = -{-”---"_ . o
I Developer - | ‘Manmager | Est. | Act | Sched- | Actual ‘| Sched- | Actyat °
N I | uted ]| ued |
2.5.Product Description: Technical | MLA 122 | ML, { Create and Review & 6 97\05\05 | 97\05\05 97\09\23
Paper for SAISCIT 97 AW § maintain approve
document
2.6 Abstract: Technical Paper for MLA 123 | ML, | Create and Review & 2 97\07\22 97\08\V13
SAISCIT 97 AW | maintain approve
document
2.7.Technical Paper for SAISCIT | MLA 124 | ML, | Create and Review & 11 g\G7\25 | 97\07\25 | 97\ON3C | 97V10W04
97 AW | maintain approve
document
2.8.Presentation for SAISCIT 97 MLA 125 ¢ ML, | Create and Review & 3 97\09\30 | 97\09\30 | 97VIOVI2 | O7\I0\24
AW maintain approve
document
2.9.Updated Technical Paper MLA 126 | ML, | Create and Review & 1 9N\H1\02 9N 1N02
AW | maintain approve
document
2.10.Research Assessment MLA130 ML, |{ Create and Review & 16 96\07\09 | 96\07\09 | 98102101 | 98\08\07
AW [ maintain approve
document
2.11.Biblicgraphy & References MLA 140 { ML, | Create and Review & 15 | 96\07\09 | 96\07\09 | 98\02101 | 98\08\07
AW | maintain approve
document
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 ProjectArtefact - | Doc.No. |Who . °.  Obligations - . | - Effort “Start Date
S L T I g t PR BRI " {days) .
(WBS ftem) - SR R S R
' ' | - Developer | ::Manager | -Est. | Act | Sched- | ‘Actual | Sched- | Actual
_ o _ - _ | o . A B Culed [ ) Culed o 0T
2.12.Learning from the project MiA150 | ML, | Create and Review & 10 97\05\30 | 98\08\01 | 98\02\01 | 98\08\07
AW | maintain approve
document
213 Literature Survey MLA 160 | ML, | Create and Review & 12 | 97\05\30 | 98\08\01 | 98\02\01 ] 98\08\W7
AW | maintain approve
document
2.14.Requirements Specification MLA300 ML, Create and Review & 6 96\04\18 | 96\04\18 | - 96\04\26
AW update approve
2.15.5takeholder Needs Analysis MLA301 ML, | Create and Review & 5 97\01\16 | O7T\O1VIE | - 97\05\05
AW | update approve
2.16.Communrication Pian MLA302 ML, | Createand Review & 3 S7\OtI7 | 97WONT | - 97\03\25
AW | update approve
2.17.Feasioility Study for Project A | MLA303 ML, | Create and Review & 4 97\03\25 | 97\03\25 | - 97T\O5\05
AW |} update approve
2.18.Work Breakdown Structure MLA304 ML, | Create and Review & ] 97\(3\25 | 97\0325 | - 970505
for Project A AW | update approve
2.19.Quality Plan for Project A MLA305 ML, | Createand Review & 4 a7\03\25 | 97\03\25 | - O7\05\05
AW | upgate approve
2.20.SPICE Assessment Working | MLA306 ML, | Create and Review & 14 | 57\04\20 | 97\04\20 | 9705106 | 97\10\24
Document for Project A AW | update approve
2.21.8PICE Assessment Triais MLA307 ML, | Create and Review & 1 3 97\05\08 | 97\05\05 | 97\i2\01 | 97\01\17
Questionnaire for Project A AW | update approve
Page§ Version 1.00 23 August 1998 MLACO05%0.100
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Project Ariefact | Doc.Ne' |Who Obligations © } Effort . StartDate. . End Date
) - - . . : (days)_ ’ C LT
{WBS jtem) _ _ S
. Developer Manager Est. { Act _séhed— Actual -| Sched- |: Actual
S _ SR uled : . uled
2.22.8PICE Assessment Feedback | MLA308 ML, Create and Review & 1 11 905\06 | 97\35\21 | 97\12101 | 98\06\i8
Report for Project A AW | update approve
2.22 SPICE Assessment Feedback | MLA3B9 ML, [ Creste and Review & 1 7 S7\05\06 | 98\05\06 | 97Vi2\01 | 88\6\18
Presentation for Project A AW | update approve
2.24.FPA Count for Project A MLA310 ML, | Create and Review & 4 96\04\DF | 97\05\05 | 96\08\30 | 97109122
AW maintain approve
document
2.25.SPICE Profile for Project A MLA31 ML, [ Creaie and Review & 3 97\05\12 | 97\05\i9 | 97\08\01 | 97\10\24
AW | maintain approve
document |
2.26.PEP Footprint for Project A MLA312 ML, [ Create and Review & 3 98\04\01 | 97\0S\05 | 9BVI2\30 | 97\0S\19
AW | maintain approve
document
2.27 Feasibility Study for Project B | MLA313 ML, | Create and Review & 2 2 97\05\05 | 97\05\05 | 97\08\06 | 97\05\09
AW | update approve :
2.28.Work Breakdown Sfructure MLA314 ML, | Create and Review & 2 4 97\05105 | 97\05\05 | 97\06\06 | 87\05\16
for Project 8 AW | update apprave
2.29.Quality Pian for Project B MLA315 ML, Create and Review & 2 3 97\05\05 | 97\05\05 | 97\08\06 | 97\05\16
AW | update approve
2.30.8PICE Assessment Working | MLA316 ML, Create and Review & 5 23 | 97\05\05 | 97\05'05 | 97\06\06 | 97Vi0\24
Document for Project B . | AW update approve
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. ProjectArtefzct - | Doc.No  [Who : o Effort of o StartDate |- EndDate ..
U I R L fdays) . |-
R ' ‘| Developer | Manager - .} Est. | Act | Sched- .| ‘Actual | Sched-"|.Actual
. S T e T O | culed g podled G
2.31.5PICE Assessment Trials MLA317 ML, | Create and Review & 1 2 O7\05\23 | 97\05\05 | O7VI2\01 | 97\0117
Questionnaise for Project B AW | update approve
—
2.32.SPICE Assessment Feedback | MLA318 ML, [ Create and Review & 1 8 97\05\26 | 97\05\28  97VI2AG1 | 98\06\18
Report for Project B AW | update approve
2.33.SPICE Assessment Feedback | MLA319 ML, [ Create and Review & 1 5 97\05\26 | 98\05\08 | 9\12\01 | 98\06\18
Presentation for Project B AW | update approve
2.34 FPA Count for Project B MLA32C ML,  Create and Review & 6 86\04\01 | 9705105 | 86\06\30 § 97\09\22
AW { maintain approve ]
document
2.35.SPICE Profile for Proiect B MLA321 ML, | Create and Review & 2 86104101 97\06\01 | 97v1024
AW | maiatain approve
document
2.36.PEP Footprint for Project B MLA322 ML, [ Create and Review & 3 96\04\01 | 97V05105 | OBVIR\30 | 97\00\19
AW | maintain approve
document
2.37 Feasibility Study for Project C { MLA323 ML, 1} Create and Review & 1 2 97\05\05 | 97\05\05 | 97\06\05 | 97\05\09
AW | updaie approve
2.38 Work Breakdown Structure MLA324 ML, [ Create and Review & 1 4 97\D5\05 ) 97AA5\5 | 97\BB\06 | 97\05\16
for Project C Aw update approve
2.39.Quality Plan for Project C MLA325 ML, § Crsate and Review & 1 3 97\05\05 | 97\05\D5 | 97\06\06 ) 97\05\16
AW | updaie approve
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Project Artefact Doc.No |Who " Obligations Effort - ‘Start Date _ End Date
B o = (days) o e .
(WBS item) . o
Developer Manager Est. | Act | Sched- | Actual’ | Sched- | Actual
: - . uled S Culed po-
2.40.5PICE Assessment Working | MLA326 ML, | Create and Review & 5 16 | 97\05\05 | 97\05\05 | 97\12\01 } 98\05\06
Document for Project C AW 1 update approve
2.41.8PICE Assessmient Trials MLA327 ML, { Create and Review & 1 2 97\05\23 | S7\05\05 | 97V12\01 | 97\01\17
Questionnaire for Project C AW | update approve
2.42 SPICE Assessment Feadback | MLA328 ML, t Create and Review & 1 7 97\05\26 | 97\05\28 | 97\i2\01 | 98\06\18
Report for Project C and D AW | update approve
2.43.SPICE Assessment Feedback | MLA329 ML, | Create and Review & 1 5 97\05\26 | 97\05\08 | 97\12\01 | 98\06\18
Presentation for Projects C and D AW  updaie approve
2.44 FPA Count for Froject C MLA330 | WML, | Createand Review & 5 96\04\01 | 97\05\05 | 96\06\30 | 970922
AW | maintain approve
document
2.45.SPICE Profile for Project C MELA331 ML, | Creaie and Review & 3 96\04101 | 98\05\05 | 97\06\01 | 98\05\05
AW | maintain approve
document
2.46.PEP Footprint for Project G MLA332 ML, | Create and Review & 3 96\04\01 | 97\05\05 | 96\12\30 | 97\aov18
AW | maintain approve
document
2.47 SPICE Assessment Trials MLA337 ML, Create and Review & 1 1 g7\05\22 | 970505 | 972\ | 97\01ViT
Questionnaire for Project D AW | update approve
2.48.FPA Count for Project D MLA340 ML, | Create and Review & 4 96\04\01 | 97\G5\05 | 96\06\30 | 97109122
AW | maintain approve
document
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_ Project Artefact” = . | Doc.No' {Who | Obligations - - | Effort- | - StatDate- - | - EndDate
I S S (days) ¢ - . . oo
(WB_SI&':&‘I‘I)_: - . AP A o
' Developer | .- Manager . | Est. | Act{ Sched- | Actuat ‘| Sched- |- Actual.
2.49.SPICE Frofite for Project D MLA341 ML, | Creale and Review & 3 96\04\01 | 98\C5\05 | 97\06\01 | 98\05\05
AW | maintain appreve
document
2.50,PEP Footprint for Projest D MLA342 ML, | Createand Review & 2 96104101 | 97\05\05 | SBV12\30 | 97\0%\19
AW | maintain approve
document
2.451.5PICE Assessment Feedback | MLA348 ML, ! Create and Review & 1 5 98\05V12 98\06\18
Summary AW | update approve
2.52.8PICE Assessment Feedback | MLA349 ML, | Create and Review & 1 4 a98\05\2 98\06\18
Summary Presentation AW | updale approve :
2.53.Product Description: SPICE MLA350 ML, | Create and Review & 1 98\05\0¢ 98\05\05
Assessment Report AW | maintain approve
document
2.54 SPICE Assessment Feedback | MLA351 ML, | Create and Review & 1 9’\a5Y12 98\05\12
Questionnaire AW | maintain approve
document
2.55.Comparisons of outputs MLA352 ML, | Create and Review & 12 98\('s\1 | 98\05\12 | 98\05Vi5 | 98\08\07
AW maintain approve
document
2.56.Product Description: Higher MLA353 ML, | Create and Review & 1 98\06\03 9B\06\03
Degree Technical Paper AW | maintain approve
document
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1.1

1.2

1.3

1.4

Scope
Introduction

This document describes the configuration management plan applying to
all artefacts supporting this project.

Such artefacts will include hardcopy and electronic representations of
documents.

This document reviews the procedure which applies to the management
and storage of these artefacts.

Purpose

Configuration items are individual documents and forms in electronic and
hardcopy format, They comprise:

« management produicts and procedures
» technical products, and

s quality products

Applicability

To be referenced by all individuals who engage in product devetopment
for this project.

Audience

The following comprise the audience for this document:

a. The student undertaking this M.Sc. project.

b. Interested members of Eskom [T, including my team leader, the IT
Application Systems Quality Tearn and the IT Application Systems
Manager.

¢. The superviser of this M.Sc. project.

d. Members of the SEAL Management Board

e. Head of Department of Electrical Engineering

Mia006,103
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f. Individuals who perform internal and external audits on projects
undertaken within the SEAL Quality Management System.

1.6 Applicable Documents

1.51 Standards

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

1.6 Reguirements Traceability
a, 1SO9001 (1994) 4.5 Document Control
b, 1509001 (1994) 4.8 Product Identification and Traceability

¢. 1IS0O9001 (1994} 4.13 Contro! of Non-conforming Product

d. 1809001 (1994} 4.16 Quality Records

1.7 Procedures for document updates

See MLA 001 Section 1.9 for details on the use of the Change Control
elements of this document,

Page 2 Version 1,03 20 August 1992 MIa006.103
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2 Documentation Structure

The documents are categorised to reflect the nature of their content. The
key categories of documents include:

o management products,

technical products, and

quality assurance products.

Mia006.103 Version 1,03 25 March 1997 Page 3
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3.1

311

3.1.2

Artefact ldentification

This section defines a consistent referencing system that shall be used for
all artefacts. All artefacts are identified by both an artefact filename
followed by a artefact file extension in the following format, as described
in the following paragraphs.

<name>. <extension>

File Naming Convention

Project Praducts

The file name will be structured as foliows:
MLAXXXYY.ZZZ

Where MLA is the 3-etter acronym for this project,
XXX is the 3 digit sequence number of this document,
YY is afile type identifier as follows:

« WS - Wordstar

» WP - Word Perfect

» AS - pure ascii text

e HC -~ hard copy file (no source present)

e PS - postscript file

nothing - defauit Word for Windows 6.0 file
Z7Z is the version number, starling from 001 as the initial version.

Example: QSMO01AS.001, and interpreted as the document QSM001 of
type Ascii and the first version in the sequence.

Code\ iine arf\ image files
The file name will be structured as follows:

MLAXXXYY.BBB

Page 4
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3.1.3

3.1.3.1

3.1.32

3.1.33

where
XXX is a 3digit serial number

YY is a two digit version number, in the range 01 to 99, and starting from
01.

BBB is the file extension and will be whatever the particular compilerftool
demands.

Records - Naming Conventions

Correspondence
The file naming convention is as follows:

<YYMMDD><SS> <RRR>

Where YYMMDD is the date on which the correspondence items were
received,

S8 - iwo characters are allowed for the initials of the senier, and
RRR - up to three characters are allowed for the receivers initials.

Minutes of Project Meetings

The application of MLA 010 results in records of which the filename
conventions are as follows:

<YYMMDD>-<N>.AGD, or MIN

where YYMMDD is the date on which the meeting was held,
N is a serial number between 1 and 9, and

AGD identifies Agenda's, and MIN identifies Minutes.

Audit Reports

The file naming convention of the SEAL QMS is used when the SEAL
QMS templates (QST 137-20 QST 137-30, QST 137-40) are applied:

<Project Year Serial Number><Audit Type><Audit serial number> PAR

where Project Year and Serial number for this project is 9547 {i.e. SEAL
Project 47 registered in 1995),

Mia006.103
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3134

3.1.35

Audit type - can be PI (Project Initiation) IP (Project in Progress) and PC
(Project Closure).

If the audit is an IP type, then the serial number will be in the range 01 to
99.

The filename extension PAR refers to Project Audit Report.

Document Issue Notices

The application of MLA 011 generates records which have the naming
convention of:

<YYMMDD>-<N>.DIN, where
<YYMMDD=> is the date on which the notice was generated,

N is a serial number, allowing for multiple notices to be issued on one
date, and

DIN refers to Document Issue Notice.

Call for Reviews

When MLA 012 is applied, the quality records generated have the
filename conventions of;

<YYMMDD>-<N>.CFR, where

YYMMDD is the date on which the Call for Review was issued,
N is a serial number in the range 1 - 9, and

CFR - Call for Review.

Response to Call for Reviews are stored as:
<YYMMDD>-<N>RCR

where YYMMDD is the date on which the response to the Call for Review
was received,

N is a serial number of the responses received on a particular date, and

RCR refers to Respanse to Call for Review.

Page 6
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3.1.3.6

3.1.3.7

3.1.3.8

3.2

Project issue Reports
Responsas to the application of MLA 013 have the naming convention of:

<YYMMDD>-<M> PiR, where
<YYMMDD:> is the date on which the report was received,

N is a serial number, allowing for multiple reports to be received on ane
date, and

PIR refers to Project issue Report.

Product Exception Reports

Responses to the application of MLA 014 have the naming convention of:
<YYMMDD>-<N> PER, where

<YYMMDD:> is the date on which the report was received,

N is a serial number, allowing for multiple reports to be received on one
date, and

PEN ,efers to Product Exception Report.

Inspections and Review records

The application of MLA 015 generates records which have the naming
convention of:

<YYMMDD=>-<N>.IRR, where
<YYMMDD-> is the date on which the review record was received,

N is a serial number, allowing for multiple reports to be received on one
date, and

IRR refers to Inspection and Review record.

Project document and record sequence numbering
» The MP series will be from 001 to 099

The TP series will be from 100 - 998

» The QA series will be from 1000 ->

Mla006.103
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4 Artefact Management
The controls adopted for this project are as follows:
4.1 Development Computer used for creating the files

Eskom Computer System ZGRU (MP) is the resident computer.
4.2 Directory Structure of the Development Computer

421 Drive Partition
The ¢ Drive partition is used.

422 Project Directory of files on the Development Computer

o c:\My Documents\1996_24\WMP - for the storage of the management
series documents

o c\My Documents\1996_24\TP - used for the storage of technical
product

e c\My Documents\1996_24\QA - used for the storage of quality
assurance products including minutes of review meelings, audits of
the system, and correspondence.

e The sub-directories of the QA directory are as follows:

* CORRES - storage for correspondence items

* MINUTES - storage of agendas and minutes of Core Group
meetings

*  AUDITREP - storage for project audit reports

*  NOTICES - Storage for Document Issue Notices

*x  REVIEWS - storage for Call for Review Notices and responses
* |SSUEREP - storage for Project Issue Reports

+ PROBLEMS - storage for Product Exception Reports

* INSPECTN - Storage inspections and review records.

Page 8 Version 1.03 20 August 1988 MIa008.103
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4.3

431

432

4.4

4.4.1

442

Directory Structure of files supported on the Eskom mirror server of
SEAL

Project Directory
The h./spice/1996_24 directory is used.

Project Directory Structure

s 1996 24/mp - for the storage of the management series documenis

e 1996 24Ap - used for the storage of technical product

= 1996 24/ga - used for the storage of gquality assurance products
including minutes of review meetings, audits of the system, and
correspondence.

= The sub-directories of the QA directory are as follows:
* corres - storage for correspondence items
* minutes - storage of agendas and minutes of Core Group meetings
* auditrep ~ storage for project audit reports
* notices - Storage for Document Issue Notices
* reviews - storage for Call for Review Notices and responses
* issuerep - storage for Project lssue Reports

» problems - storage for Product Exception Reports

+  inspectn - storage inspections and review records
Directory Structure of files supported on the SEAL File Server

Project Directory
The 1996_24 directory is used.

Froject Directory Structure
o 1996_24/mp - for the storage of the management series documents

s 1996 24Ap - used for the storage of techi.,.al product

MIa008.103
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1996_24/qa - used for the storage of quality assurance products
including minutes of review muetings, audits of the system, and
correspondancs.

The sub-directories of the QA directory are as foliows:

*  corres - storage for correspondence items

* minutes - storage of agendas and minutes of Core Group meetings
* auditrep - storage for project audit reports

* notices - Storage for Document Issue Noticas

* raviews - storage for Call for Review Notices and responses

% issuerep - storage for Project issue Reports

* problems - stornge for Product Exception Reports

* inspectn - storage inspections and review records

Page 10
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5 Archiving of Artefacts
5.1 Electronic Artefacts

On project completion an archive copy of ail electronic artefacts

supporting this projects will be supplied on one or more sfiffy diskettes

using the ARJ.EXE utility. These diskettes will be kept in the official SEAL
plastic folders immediately inside the SEAL Project Binder.
8.2 Backup procedure on development computer in Eskom

The develepment computer in Eskom is subject to the following back-up

procedure:

Daily Backup: Project files are archived to the Eskom Infrastructure

server. This action ensures that these project artefacts are archived to a

site outside the Eskom applications development department.

5.3 Backup procedure of Eskom Infrastructure server

The Eskom infrastructure server is subject to the following back-up

procedure:

a. Incremental Backup: Modified project files are backed up to tape
during the week. This action ensures that these project artefacts are
archived to a site autside of Eskom Megawatt Park.

b, Weekly Backup: Full back up to tape every Saturday, This action
ensures that these project artefacts are archived to a site outside of
Eskom Megawalt Park,

5.4 Backup of files to the SEAL FILE Server

Al projects associated with the SEAL are required to archive project files
to the SEAL Server project directary on a regular basis.

a, Backup Frequency to SEAL Server: The frequency of backups from
this project to the SEAL File Server will be weekly.

h. Back to the File Server: All project files are archived to the SEAL
Project Directory. This action ensures that these project artefacts are
archived to a offsite from the Development Computer.

MIa00G.103
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5.5 Hardcopy Records

a. Project in progress: Hardcopy records are maintained in an official
SEAL Project Documentation Binder in the Project File in Workstation
L-7Block D1 Pilfar Z44 at Megawatt Park.

b. Project closed: Hardcopy records are retained in an official SEAL
Project Documentation Binder in CM 3-232, Chamber of Mines
Building.

Page 12 Version 1,03 20 August 1998 MIa008.103
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6 Configuration Status Accounting

The Project Manager is responsible far ensuring that status of artefacts
recorded in the Master Documant List corresponds to the:

* identity of the artefacts in the file directories, and

+ The revision numbers are correct.

M(@006.103 Verslon 1.03 25 March 1987 Page 13
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1.1

1.2
1.3
1.4
1.5

1.6
1.6.1

1.6.2

Scope

Intreduction

This document lists the details from the analysis and implementation
function point counts done on Project A on 3 June 1996.

Purpose
Applicability
Definitions

Audience

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

* The student undertaking this M.Sc. project.

» Interested members of Eskom T, including my team leader, the IT
Application Systems Quality Team and the IT Application Systems
Manager.

e The supervisor of this M.Sc. project.

» Members of the SEAL Management Beard.

o Head of Department of Electrical Engineering.

s Individuals who perform internal and external audits on projects
undertaken within the SEAL Quality Management System.

» All involved in the assessed project.

Applicable Documents
Specifications

Standards
a. SEAL QMS Document Creation Template, QS 002, Revision 0.02, 3
October 1954

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

mla310.100
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163 Procedures
1.8.4 Guidelines
1.8.5 Other Documents

a. FPA Documents

b. SPICE Documents
1.7 Assumptions
1.8 Requirements Traceability

Version 1.00 9 August 1938 mla3t0.100
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\
2 Summary
The light grey section represents the resuilts of the analysis count, and the
dark grey section represents the results of the implementation count.
Function Type Complexity Number of Function Toral
Rating Functions Points Fuaction
Awarded Points

EXTERNAL Low 20 3 _6_0
INPUTS Average 3 4 12

High g 6 Q
EXTERNAL Low .6 4 - 24 .
CUTPUTS Average VI 5

High 0 7
EXTERNAL Low 8 3 18
INQUIRIES Average 0 4 0

High 0 6 0 -
INTERNAL Low 3 7 2%
LOGICAL Average 1 10 10
FILES High o 15 ¢
EXTERNAL Low 1 5 5
INTERFACE Average 0 7
FILES High Q 10 o
TOTAL Number of UN-ADJUSTED Function Poinis 150
VALUE ADJUSTMENT FACTOR 0.97
TOTAL Number of ADJUSTED Function Points 146
Development Work Product 146

mia31¢.100 Verslon 1.00 9 August 1998 Page 3
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3 Data Function Types
internat Logical Files = ILF

External interface File = EIF

The light grey section represents the results of the analysis coynt, and the
dark grey section represents the results of the implementation count.

Data Type Record Data Complexity | Muitiplier | Function
Element Element Points
Types Types
1. Card wE o1 1448 | tow

2. CMS Interface

3. Meter ILF - Manuféc{qrer_ 1-19 Average: {1

Security
Area” .-

Supply .
Group.. .

Token
Technology

Algorithm
Type -

Matrix

4, Card Reader

5. Actual Meter Card

Page 4 Version 1.00 9 August 1998 mla310.100
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4 Transactional Function Types
External input = EI

External Qutput = EOQ

External Inquiry = EQ

womplexity = Com

Low=1L
Average = A
High=H
Multiplier = Muilt.

Functicn Points = FPs

The light grey section represents the resulis of the analysis count, and the
dark grey section represents the results of the implementatiza cotnt.

Transaction Type File Types Data Element Com | Muit FPs
Referenced Types

1.Report Files '
+.1.Report Input El [ - 515 |
1.2.Report Output 0 |M}. ¢ 619 -
1.2.Report Output- |EO |[] - |} 6-19
Summary ’ L
1.4.Mods to existing
reports
1.4.1.Customer List EQ
2.Card Reader Info EQ
3.Maintain Cards
3.1.Add Card El [11.03] - 515
3.2 Modify Card B (11,3 515
3.3.Defete Card El n 14
3.4.Make Card El | L5 515 .
3.5.Find Card EQ ' o
3.6.Inquiry EQ | [1] 1-4,1-5
4.Show Card lnfo EQ |(s] 1-4,1-5
5.Lookup Tables _ :
5.1.1.AddMeterFites [El |(3] |2 1-4

mia310,100
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§.1.2.Modify Meter El {3

Files

5.1.3.Deiete Meter El 13] 1-4
Files

§,1.4.inquiry Meier EQ {3} 1-4,1-5
Files )

6.Import )

6.1.Input El [2] 515
6.2.0utput EQ 1] 6-19
7.Export

7.1.Input El [1] 5-15
7.2,0utput EO 2} 6-19
8.Messages El 1-4
9.Validation El 1-4
10.Download

10.1.Input El 3] 515
10.2.0utput EQ [} 6-19
11.Upload

11.1.Input El [1] 5-15
11.2.0utput EO (3] 5-19

Page 6
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5 Vaiue Adjustment Factor
This remained the same for both the analysis and ;miplementation counts.

General System Characteristic

Rating

1.Data Comm:.unication

2.Distributed Processing

3.Performance

4. Heavily Used Configuration

5, Transaction Rates

6.0n-line Data Entry

7.Design for Enduser Efficiency

8.0n-line update

9.Complex Processing

10.Usal.le in other Apptications

11.)nstaliation Ease

12.0Operational Ease

13.Muitiple Sites

14.Facililate Change

21N NiNlOINd] x| | O|WR |-}

?)tal Degyree of Inflvence {TDI)

o
(3¢

Value Adjustment Factor = (TDI *0.01) + 0.65

= (32 *C.01) + 0.65
=0.32 +0.65
=0.97
-}
mla310.100 Version 1,00 9 August 1998 Page 7
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1.1

1.2
1.3
1.4

1.5

1.6
1.6.1

1.6.2

Scope

Introduction

This document ists the details from the PEP footprint recsived from
Quantimetrics and CSC for project A.

Purpose
Applicability
Definitions

Audience

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

* The student undertaking this M.Sc. project.

» Interested members of Eskom IT, including my team leader, the IT
Application Systems Quality Team and the IT Application Systems
Manager,

¢ The supervisor of this M.Sc. project.

+ Members of the SEAL Management Board.

+ Head of Department of Electrical Engineering.

» individuals who perform internal and extemal audits on projects
undertaken within the SEAL Quality Management System.

» All involved in the assessed project.

Applicable Documents
Specifications

Standards

a. SEAL QMS Document Creation Template, QS 002, Revision 0.02, 3
October 1994

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

mia3d12.100

Verslon 1.00 9 August 1933 Page 1
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1.6.3 Procedures
164 Guidelines
1.8.5 Other Documents
a. FPA Documents
b. SPICE Documents
1.7 Assumptions
1.L Reqguirements Traccability
Page 2 Verslan 1.00 8 August 1998 mikz312.100
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2 PEP Footprint
—#-—Project A —E—PEP Baseline = Maximum ~—5¢— Minimum
Function-gelivery
Qudget
conformance Staffing ndex

Schedule Function
conformance pointsistafi-mont
Mean Time To Function
Failure points/month

Technica.quality

Index

mia312.100 Version 1.00 9 August 1998 Page 3
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3 Details
Actual Baseline Difference / Muitiple
Fdi (AB) 216 14 7.6
Sl (AB) 8.6 72 1.4
fplsm 60 15 4.0
fp/mo 101 25 40
Time Slippage % -T% 25% -0.3
Effort overrun % 58% 20% 2.9
Tgl 9.2 10.0 -0.8
MTTF 1.0 134 0.1
-]
Page 4 Version 1.00 9 August 1998 mlad12.100
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1 Scope

1.1 introduction

This document goes into the detall in section 10 of MLA303.

1.2 Purpose

To manage the subproject of a SPICE assessment on a process instance
which has been part of the previous PEP project cycle,

1.3 Applicability
1.4 Definitions
1.8 Audience

The audienc Jor this document comnrise the various stakeholders of the
SEAL, including:

¢ The student undertaking this M.Sc. project.

¢ Interested members of Eskom IT, including my team leader, the IT
Application Systems Quality Team and the IT Application Systems
Manager.

» The supervisor of this M.Sc. project.
+ Members of the SEAL Management Board.
» Head of Department of Electrical Engineering,

s Individuals who perform internal and external audits on prajects
undertaken within the SEAL Quality Management System,

o All involved in the assessed project,

1.6 Applicable Documents
1.6.1 Specifications

1.6.2 Standards
a. SEAL QMS Document Creation Template, QS 002, Revision 0.02, 3
October 1994

b. SEAL QMS Document Layout, Presentation and Types -ting Gt Qs
003, Revision 1.00, 3 October 1994

Page 4 Version 1.03 9 August 1998 M1a304.103
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1.6.3 Procedures
1.6.4 Guidelines

185 Other Documents

a. FPA Documents
b. SPICE Documents
1.7 Assumptions
1.8 Requirements Traceability
Mla304.103 Version 1.03 9 August 1998 Page 5
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2 Proposed Project approach

The high level proposed project approach from the feasibility study
document has been expanded below:

2.1 Key for table beiow:

Under the actual person-hours column, numbers which appear in brackets
indicate tasks which have already been integrated with another, indicated
firstly by the heading number, and then the number of the row in square
brackets.

All dates are for 1997, unless otherwise recorded.

Where estimates differ from actuals, the actuals are placed in [] after the
estimate.

Page 6 Verelen 1,03 @ August 1998 MIa304.103
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2.2 Phase 4: Preparation =nd planning
TASK OWRNER- | STATUS | REFERENCE START END ACTUAL
SHIP DATE DATE PERSON-
HOURS
1. Assessment Initiation ML Complete 18/03 18103 1
1.1. Initiate assessment - secure project and agreement or ML Complete
contract
1.2, Establish processes and area to be assessed, as wellas | ML Complete
work products
2. Define and decument process ML Complete 25103 05/05 9
2.1. Preparing tbe Assessment Input ML Complete | MLA 303
2.2.  Develop Feasibility Study ML Compiete | MLA 303
2.3.  Develop Work Breakdown ML Camplete | MLA 304
2.4,  Develop Quality Plan ML Complete | MLA 305
2. Conduct training ML Complete
3.1.  Assessortraining in use of SPICE, instrument and too! ML Complete 07/02/1926 | 08/02 16
3.2. Prepare iraining material ML None - - - -
3.3.  Briefing the sponsor and/or OU staff about the ML Complete 18/03 18103 {2.2{1}
methodology to be used
4. Preparation ML Complete
4.1. Schedule assessment interviews ML Complete 26/03 30/04 1
4.2, Review input with assessment sponsor, obtain agproval ML Complete 01/04 01/04 2.2[11)
and validate assessor qualifications.
4.3.  Informal site visits to get the ‘feel’ for the processes and | ML Complete 1886 1996 ?
products - this was part of the function point count.
MIa304.103 Version 1.03 20 August 1998 Page 1
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TASK OWNER- | STATUS | REFERENCE START END ACTUAL
SHIP DATE DATE PERSON-
HOURS
4.4, Select compatible model, method and instrument Mi. Complete 25/03 25i03 2.2(1])
2.3 Phase 2: Assessmerntt and analysis
TASK OWNER- | STATUS | REFERENCE START END ACTUAL
SHIP DATE DATE PERSON-
HOURS
1. Conduct assessment raL Compleie | Sealog.db 18/04 06/05 12
124/06]
1.1, Record a ratiag far each process atiribute for each ML Complete
process instance
1.2.  Callect objective evidence to substantiate the ratings, ML Complete
hased on indicators, including:
1.2.3. practices examined ML Complete
1.2.2. work products examined ML Complele
1.2.3. people iterviewed ML Complete
1.2.4. rating justification ML Complete
2. Analyse Findings ML Complete | MLA 306 18/04 06/05 13
[30/08]
21. Verify and validate the ratings and evidence and comect | ML Complete § MLA 306 18/04 08/05
assessment accordingly [30/09]
2.2.  Manage risks and quality of ratings and evidence and ML Complele | MLA 306 18/04 06/03
correct plan accordingly {30/09)
2.3. Recard set of process attribute ratings as a process ML Complete | MLA 306 18/04 06/05
profile {30/09)
Page 2 Version 1.03 20 August 1998 Mia304.103
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TASK OWNER- | STATUS | REFERENCE START END ACTUAL
SHIP DATE DATE PERSON-
HOURS
2.4. Record evidence {0 verify compliance with ihe ML Complete | MLA 303 2503 05/05 {2.2[2.1])
requirements from:
2.4.1. reference model part 2 and exempiar model part | ML Complete
5
2.4.2. conducting an ssessment part 3, including ML Complete
defined indicators
2.4.3. documented process ML Complete
2.4.4. assessor guidance and competence part 5 ML Complete
2.4.5. choice of assessment instrument part 4. ML Complete
2.5.  Negoftiate modificalions to the assessment input with the | ML Complete | MLA 306 18/04 06/05
Sponsor
28. Review the assessment results with independent internal | ML Complete 06/05 06/05
and correct assessment accordingly §30/09)
24 Phase 3: Reporting and close-out
TASK OWNER- | STATUS | REFERENCE START END ACTUAL
SHIP DATE DATE PERSON-
HOURS
1. Prepare assessment sesults ML Complete | MLA 308 Q6/05 13/05 19
[20/06/19
98]
1.1, Document generat findings, conclusion and ML Complete
recommendations
1.2.  Generate repori ML Camplete
2. Prepare assessment presentation ML Comiplete 06/05 13/05
Mla304.103 Version 1.03 20 August 1998 Fage 3
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TASK OWNER- | STATUS | REFERENCE START END ACTUAL
SHIP DATE DATE | PERSON-
HOURS
2.1.  Prepare presentation, including venue, atiendees and ML In MLA 309 06/05 13/05 18
barco Progress [28/06/19
98]
2.2.  Present results to assessment participants ML in
Progress
2.3, Distribute assessment output for review ML in
Progress
3. Prepare assessment presentation o assessment owner and Sl 06/05 13/05
immediate stakeholders
3.1,  Prepare presentation, including venue, attendees and ML Complete | MLA 348 06/05 13/05 18
barco 2806119
98]
3.2. Present results to stakeholders ML Complete
3.3. Distribute assessment output fo stakeholders ML Complete
4. Close out project ML 06/05 1305
4.1. Complete triais questionnaires with interviewees ML No langer
required
4.2, Complete trials questionnaires with sponsor ML No tonger
required
4.3.  Assessorto complete {rials questionnaires ML No longer
required
4.4.  Prepare lessons leamed and presentation comments ML Complete | MLA 309 06/05 13405 13
document [28/06/19
. 98]
Fage 4 Version 1.03 20 August 1998 Mia304.103
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1.1

1.2
1.3
1.4

1.5

1.6
1.6.1

16.2

Scope
introduction

This document lists the details from SPICE profile for project A.

Purpose
Applicability
Definitions

Audience

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

¢ The student undertaking this M.Sc¢. project.

» Interested members of Eskom T, including my team leader, the IT
Application Systems Quality Team and the IT Application Systems
Manager.

e The supervisor of this M.Sc. project,
s Members of the SEAL Management Board.
» Head of Depariment of Eiectrical Engineering.

s Individuals who perform internal and external audits on projects
undertaken within the SEAL Quality Management System.

s All involved in the assessed project.

Applicable Documents
Specifications

Standards
a. SEAL QMS Document Creation Template, QS 002, Revision 0.02, 3
Qctober 1994

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

mla311.100
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1.8.3 Procedures
1.6.4 Guidelines
1.6.5 Other Documents
a. FPA Documents
b. SPICE Documents
1.7 Assumptions
1.8 Requirements Traceability
Page 2 warsion 1,00 2 November 1997 mla311.100
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2 SPICE Profile
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SPICE Assessment Feedback for Project A

MT Lang
fskom IT Application Systems Quality Team
ESKOM, P O Box 1091, Johannesburg, 2001, South Africa.

Melanie. Lang@eskoin.co.za.

1 Xntreduction

The project was a new 3-month development project
used to develop a system in support of one of the group
business processes by the in-house IT department
consisting of a preject tcam of 5. The system was
developed in  predomivantly fourth  generation
languages to use hardv.are devcloped and provided by
an external coutractor. Rapid Application Development
methodology was used,

The SPICE assessment was performed as this project
met 1he requirements for the assessor’s MLA Mastels
research project i.e, it was assessed in the CSC PEP
Programme Cycle 2, and therefore had both fonction
point counts and a PEP foolprint available, as well as
being used by a core Eskom business function and had
no major prablems regarding resource availability for
interviews, A point of significance is that the project
was on a fixed cost contract, Also, resources were
unavailable in the area of IT which serviced this
business As a result, 2 number of resources had to be
brought together across the department.

The product involved no risk 1o people in terms of
safety, negligible economic Joss to the company, no
rdentified risks in terms of security of data and services,
no risk in terms of environmental impact by extent and
significance,

In function point and lines of code(LOC) terms it was a
small project.

The importance of the praduct quality characteristics
was listed as: functionality (essential), usability
(substantial), clficiency and performance (moderale),
maintainability and portability (negligiblc),

The technical environment was PC/Workstation and
the targel use of the product was as an informalion
system. A modcraic level of code reuse was achieved,
but ma. dy as a result of the programmer’s own
personal software process, rather than out of any
significanl organizational unit(OU) processes.

This documeni provides a summary of SPICE, the
assessment melhodology, the actual assessment, results
obtained from the assessment and  proposed
enhancemeants 10 the existing processes.

2 Abbreviations

The following abbreviations are used throughout this
document:

ATACC: Advanced Test and Change Control

CASE: Computer Aided Software
Engineering

EDM: Eskom Development Methodology

ITD: Information Technology Department

MPO: Macro Project Office

ou: Organizational Unit

PEP: CSC Performance Enhancement
Programme

SPICE: Software Process Improvement and

Capability Evaluation

3 Software Process Improvement and
Capability Determination

ISO/IEC 15504, also known as Soltware Process
Improvement and Capability Determination or by the
acronym SPICE is an international standard developed
by ISO/IEC JTC1/SCT WG10 to pravide a structured
approach for the assessment of software processes,

MLA308,101

Version 1.01 10 August 1998 Page 1
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3.1 The SPICE Motlci

The mode! adopted by ISO/AEC 15504 is shown in
Figure 1. Fundamental 10 the model is the concept of a
process, which is described as a set of inlerrelated
activities, which transforn inputs into outputs.

Fligure i: The Assessment Process

Process

eterminati

Processes arc examined using the mechanism of
process assessment, defined as a disciplined evaluation
of an oryanisation’s software processes. The output of
the assessment exercise is a profile, which can be vsed
varicusiy for process improvement (dction taken fo
change an organisation's processes s . that they meet
the organisation’s business needs and achieve its
business  goals  more  effectively) andfor  for
determination of process capability - a systematic
assessment and analysis of sefected -+ ftware processes
within an organisation against a .arget capability,
carried out with the aim of identifying the strengihs,
weaknesses and risks associated with deploying the
processes to meel a particular specified requirement.

The iwo key components of the standard are a process
mode! and guidance on conducling assessments,

The process model is made up of a framework of
attributes in two dimensions: The Process dimension
contains proccss categorics, processes and base
practices, and the Capability dimension contains
capability levels, process attributes and management
practices. Input and ontput work products ar¢ uscd as
indicators of level of achicvement of base and
management practice.

Figure 2: The Dimensions of the SPICE Model
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3.2 The SPICE Process Categories

Processes are grouped into general arcas of activity
called process categories;

1. Customer-Supplier (CUS)
2. Engincering (ENG)

3. Support (SUP)

4, Management (MAN)

5. Organization (ORG)

The processes in Figure 2 are enumerated for
iltustrative purposes, but they are not the samc across
all the process categories.

3.3 The SPICE Capabhility Levels

A capability level is a set of process and management
attyibute(s) that work together to provide a major
enhancement in the capability of a Supplier to perforn
a pracess.

Eacl: level provides a major enhancement of capability
in the performance of a process. The Jevels constitalc a
rational way of progressing through improvement of
the capability of any process.

There are six capability levels in the reference madel.

As you progress up the capability maturity scale, you
transform from naot performing (he process (level 0} to
salely performing the process (level 1) to managing it
at a team-based level (level 2) to using a defined
organisation-wide proces (leve! 3) to measuring it, and
using it for effective prediction and process control
(level 4) and then finally to optimising it (level 5).
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The capability level of each process is independently
assessed, by an assessor making a judgement supported
by documented objective evidence, This may be based
on practice aiiributes (by interviewing process
praclitioners and managers) or work product
characteristics (by examining documents, plans eic.)
provided by the SPICE embedded modcl. This leads to
a collection of profiles which represent the assessment
output, as scen in Figure 2,

A first assessment can form part of a baseline and then
using the Guidelines for Process Improvement,
improvemenis can be prioritised and implemented in
accordance with organisationat goals.

SPICE is a velatively mew standard and is stiif
undergoing devetopment and phase 2 trials,

4 SPICE Assessment Methodelogy

This seclion details irformation additional to the
standard SPICE Methodology as represented by the
SEAL Of Quality v0.82 teol. Both the instrutnent and
the methodology are SPICE compatible,

4.1 Assessment Input
The following people were involved in (he assessment:

1. The sponsor and owner, who was internal to the
Ou.

2, The qualified assessor responsible for the
assessment.

3. Available process and project resonrces were the
interviewees.

4. The internal auditor.
5, The external auditor.

Refer to the Assessment Quality Plan (MELA305) for
further detail on their responsibilitics,

The purpose of the assessment was to provide a profile
for comparison against {he function point count and
PEP footprini, providing addilional insight into
processes in other words a process assessment rathes
than for capability determination,

The assessment approach was self (performed by a
member of the organisational unit), discrcte (a
‘snapshot at a point in time) and tcam-bascd {(no
automaled tool was used, but a group was involved).

The assessment type was full (covering all processes),
basic (without adding additional processes 1o the

SPICE set) and initinl (no previous assessment had
taken place.

The scope of the assessment was att the processes,
excluding Acquire Sofiware, Operate Soflware,
Maintain Sofiwarc and Manage Subcontractots, up to
capability level 3 (Established Process) where
applicable within Eskom IT Application Systems (about
200 people). Reasons for limiting this scope is that as a
result of this being an assessment with an internal
sponsor, the sponsor would only have control of those
areas he managed and very few processes were
expected to be at level 2 and even less at level 3.

Main constraints included:

e the availability of key resource and maximum
amount of time to be used for the assessment. This
ywas restricted to +~ 1 hour for 7 days for the main
interviewee;

« confidentiality agrecinents protected the identity of
an inlervicwee outside the SPICE Assessment
Team.

4.2 Asscssment Approach

The assessment schedule involved Preparation and
planning (of the assessment input and project and
quality plans); Assessment and Analysis. (with the
identified resources and auditing with identified
experts); and Close-Out and Reporting (Presentation to
all involved).

4.3 Assessment Assumptions

The following assumptions were made during the
assessment:

1. The assessment was conducted as far as possible
with the project leader, and the assessmeni ratings
were  validated by reviewlug the available
documeniatjon and  cross-checking  certain
practices with other resonrces,

2. Most of the Organisation process category focussed
on a much higher level, and was covered by the
upper managerial roles, rather than the junior
Qnes,

3. The main focus of the assessment was the
Enginecring and Customer-Supplicr categories, but
with the additionat time, it was decided to
complete the entire profile.

4, As this was a discrete assessnent, it was essentially
a snapshot of e processes at a point in time after
the function point count had been done, and which
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was covered by the information in the PEP data
capture forms. This meant that processes which
may have been used later on in the year, were not
assessed.

5. Due to the informal nature of the projeci, base
practices were examined mainly on the basis of
trust, rather than expected documented evidence,
however, where documents were available, they
were informally examined, although not rated, and
listed in the Assessment Working Document
(MLA306).

6. Main project members were available for
interviews, bul rather than them being 100%
available for a week, the assessor had to be
available to accommodate them. As a result of the
time and this resource consiraini, only the
developer, project manager, MPO project leader,
1T training manager, group systems application
manager and applications manager were
intervicwed, and problems arose where areas were
covered strictly by other project roles, although the
project managers view was taken as objeclively as
possible, It was thus assumed that the project
manager was aware of mosl of the procedures
followed, and problems encountered during the
project, and could provide the most accuraie view
of the processes.

4.4 Assessment Risks

The following risks were considered throuphout the
assessment;

Table 1: Assessment risks and planned approaches

Risk Management

The assessment | Where possible, these processes

may cross were omitted from the assessment,

boundaries into | as they were processes which were

areas which are | not under the control of the

not covered by sponsor, and no changes to them

the scope i.e. IT | could have been made. This meant

Application that the next level of the

Systems. assessment c.g. for the base
practices, the process ratings
would be adjusted to exclude that
practice aggregation.

The size of the The major source of information

group of praject | for doing the assessment was the

resources, who project manager, supported by the

each work on documents in the proicct folder.

soveral arcas,

may cause

probiems in

lerms of

coverage of the

processes anrd

capability levels.

The asscssment | A corebination of interviews and

team 1mzde use investigation of the documents

of the existing were used to do Lhe assessment. It

documentation | will be taken on trust that what

that has been has been staled and submitted by

created to the assessment participants is true

confirm the and correct.

assessment

rating, There

was insufficient

titne to review

cvery document

that has been

created.

5 SPICE Assessment Findings and Analysis

This scction presents the profiles of each process
calegory and sumimarises findings. For detailed
evidence and ratings, consult the Asscssment Working
Document (MLA306) This section is in the following

format:

e  For cach process category,

e Description

»  Graph of process category

MLA308.10%

Versien 1 01 10 August 1998

Page 4




SPICE Assessment Feedback for Project A

+ Semmary of supporting evidence and
findings

¢ Summary of findings

e Summary graph

»  Summary of assessment findings
5.1 Custorer-Supplier Process Category
These are processes that directly impact the custoner,
support development and transition of the product to
the customer, and provide for its correct operation and
use. They include: (1) Acquire software, (2) Manage

customer needs, (3) Supply sofiware, (4) Operate
sofiware and (5) Provide customer service,

Figure 3: Customer-Supplier Process Category

4
Capahifity
Lavel

Procéss

1, Acquire Sofiware was excluded from the
assessment, as it was assumed that the customer
had defined the need, business case and then
approached IT with high level requirements, as one
of the possible suppliers fo produce a suitable
contract,

2. A technical specification was developed, informal
watkthrough validation sessions were minuted and
project manager and cusiomer communicated fairly
ofien tefcphonically, but (s was still too informat
to make the Manage Customer Needs process of a
higher capability tevel.

3. As Software was only supplicd to a singie cuslomer
who was not the end user, and only one resource
was required {o be involved in the instaltation, the
processes from contract to delivery which needed
to be followed, managed and vsed were very
simple. Conlract was managed by the business
manager and the customer handled thie relationship

with the hardware agent. The rest of this process
fell outside the assessment and praject scope.

4. Software Operation was excluded from the
assessment, since the initial requirement was just
to provide it 1o a single cusiomer, who was not the
end user,

5. Training, support and customer service was faitly
well managed, however monitoring performance
and benchmarking were not really formally done.
Resources and scheduling had been done, but no
standard process was followed and communication
was completely informal.

Most base practices are performed with the supply
software quality being managed too, The achievement
of this category is mainly as a result of' the customer’s
refationship with the team and the management of the
praject from the customer’s perspeclive, however tack
of configurationi management would make it difficult to
repeat,

5.2 Engincering Process Category

These are processes that directly specify, implement, or
maintain @ system and product and ils user
documentation. They include: (1)} Develop system
requircments and design; (2) Develop software
requirements; (3) Develop software design; (4)
Implement sofiware design; (5) Imtegrate and test
software; (6) Intcgrate and ilest system; and (7)
Maintain system and software.

Figure 4: Engineering Process Category

Copability 3
tevel '

1. As the project was so small and standalone, system
and sofiware were treated as the same and there
was no need for a large infrastruciure of
architecture 1o be defined. Also, these did not exist
to be buiit on. The existence of these would have
obvicusly accelerated the project, as it has done for
the Phoenix subprojects, but if this project was

MLA308,101

Varsion 1,01 10 August 1898 Page §




SPICE Assessment Feedback for Project A

used to define the infrastructure and architecture, it
would have slowed down the project bul may have
provided the foundation for other projects.,

A formal product configuration document was not

(2) Perform configuration management; (3} Perform
quality assurance; (4) Pedorm work product
verification; (5) Perform work product validation; (6)
Perform joint reviews; (7) Perform audits; and (8)
Perform problem resolution.

developed. The cusiomer’s original specification
formed the main work product of the system
requirements and the tcehnical specification
developed by ITD formed the sollware
requircments and design. The latter docusnent was
maintained following changes and revicws.
Informal prioritisation and communication lock
place for the requirements definition.

3. Other interfaces were documented in minutes and
the hardware manufaclurer’s uscr marual, There
was no cxplicit establishment of traceability,
however ihe same document was used for
requirements and design.

4, Code units wilh comments were implemented,
however time had not been allocated for additional
documentation, and atthough <ode units were
verified, these procedures were not documenied.

5. Although (no comma nceded here ?) a smaill
testing document was developed, there was no
formal test plan with acceptance crileria, test
conditions and regression test strategy, although it
was stated that cverything was thoroughiy re-tested
after changes. The user provided some fest cases as
notes, but these were never documented. System
size meant that little integration was necessary.

6. The system had not needed mainienance during the
scope of the assessment, and the Maintain System
and Soflware process could therefore not be
assessed,

The Engincering process category is  pesformed;
placing all of the asscssed processes on level ome,
Processes were dependent on the team. The standard
process consisted of (EDM) customised for Financial
Systems and technical environment (which included
ihe programming language). The strengths of this
process are (he well-defined requirements whose
changes arc managed. The weaknesses of this process
ar¢ thc lack of configuralion maoagement, quality
management on work products apart from the software
code wunits (no standard formats, minimal verification
and validation; no version contrat).

3.3 Support Process Category

Thesc are processes that may be employed by any of
the other processes (including other supporting
processes) al variows points in the product developnient
life eyele. They vaclude: (1) Deselop documentalion;

Figure 5: Support Process Category
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No time liad becn budgeted for documents o be
developed, other than the technical specification.
Docoments were informally reviewed but no
procedures or requirements defined. There were no
document templaies prescribed and no guidelines
exist for maintaining and distributing docwments,

There is no confliguration management sysiem in
place. There is no master list of documents
available, no version control is donc on docunients,
change requests are not managed. There is some
limited configuration management performed on
software units.

Quality assurance was mainty performed on the
codc umits, but not on the software engineering
aclivities, Quality criteria and records were not
identified and no independent QA 1csources werc
requested,

Code units underwenl work product verification
and validation, bul testing was the enly technique
used without verification or validation crileria
being defined, Unit testing was performed, but
aclion items werc not documenied aml were only
informally tracked. A user perforimed uscr
acceplance lesting based on test cases (which were
not documenied for futare reference). One formal
anomaly was found and tracked as a KP29
(Changc request as defined in Eskom’s change
process).
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5. Management and technicai reviews were done,
without a formal agenda, however software process
assessments were not done,

6. No audits were identified, prepared for, conducted
or corrective actions taken.

7. Problem resolution was also fairly mature as the
customer was in direct comtact with the peri -
team and problem details, prioritisation, resolution
and tracking was done informally. Defect
correction anmd  distribution was performed,
however no defect analysis was performed.

The resulis of the assesssnent for this process category
was relatively poor with the base practices not fully
performed. The strengths of this area consist mostly of
the fact that customer communications enhianced
tcsting, joint reviews and problem resclution, The
major weaknesses are that most of the base practices of
the other processes are not performed and thus, do not
provide a minimum level of quality support.

5.4 Management Process Category

These are processes that contain practices of a generic
nature which may be used by anyone who manages any
sort of project. They include: (1) Manage (he project;
{(2) Manage quality; (3) Manage risks; and (4) Manage
subcontractors.

Figure 6: Management Prucess Category

1. Scope of work, project estimales, work breakdown
structure,  project  schedule,  infrastructure
requirements, ailocation of responsibilities and
tracking were fully performed, using MS Project
project plan at various levels, however evaluating
the proje . performance was onty informally
performed,

2. Quality and risk management was not performed.

3. No subcontractors wéte managed.

The basic project management practices are mostly all
fully adequate, except for the evaluation of project
perfarmance. The weak areas are those of quality
management and risk management,

5.5 Organization Process Category

These are processes that establish the business goals of
the organisation and develop process, product, and
resource assets which, when used by the projects in the
organisation, will help the organisation achieve its
business goals. They include: (1) Engincer the
business; (2) Define the process; (3) Improve the
process; (4) Provide skilled human resources; and (5)
Provide software engineering infrastructure.

Figure 7: Organization Process Category
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1. A stralegic vision was established for (he
organisational unit , but not many people seemed
to be aware of it, indicaling a problem with
deployment, The appointment of a quality advisor
and subscription to an international benchmarking
programme was considered to be the starting point
of establishing a quality culture. Formal incentives
for the project were not provided, other than the
existing ones. Recognifion / rewards are based on
end product rather than process outpwts (End
product is usually considered to be a working
system - process outputs are intermediate
deliverables, which would indicate a well-
documented system which is easily maintainable
and possibly contributes to future projects). For
those who chose to participate, there was a
Personal Devclopment Plan (PDP) for career
development.

2. This project was not used specifically to either
define or improve existing QU processes, although
it (among others) could have been one of the
contributing faclors to future process definition.
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Processes which were being defined at this time
was Advanced Test and Change Controt (ATACC)
for Eslom's standard test and change control
process and Macre Project Office (MPO) for
Eskom’s standard project managetment process.
The base praclices were mostly partially to largely
performed with no policy for ils uvse and no
performance expectations. Psocess measures took
¢ form of PEP Basclining and function point
¢ iting, Human resources for supporting process
definition were informally defined and provided
tiirough the MPO resources and the Quality
Advisor.

3. As tbe processes for MPO and ATACC were
currently undergoing definitGon in the timeframe
assessed, these processes would improve the
current practices, However, for the Eskom
Development Mcthodology (EDM) which had been
defincd prior to this timeframe, improving the
process would mean improving the EDM iiself.
There were no formal plans, resourcing, standards
or process infrastructure  for future  process
improvements i.c. it appeats to be ad hoc, and nol
a direct result of organisational goals,

4. PDP’s and business plans were used o identify
human resource needs. These were used by the
training department to acquire training courses.
Project tcams are defined and available resources
with the necessary skills are sclected, othenwise the
recruitment  process is starfed. The Personal
Performance Contract, Job Output Models and
Performance Appraisals are used to evaluaic staff
performance and feedback then given. Good
personnel fecords are kepl, no formal training
records arc kept and skills information was
previously kept in the EDCO syster but is now
outdated, Empowerment and tcam infesactions are
not formally defined.

5. Software enginecying infrastructure are limited to
technology  specific  issues  and  physical
infrastructure but do not exiend fucther than that to
standards and d¢ not aly,. 3 involve those it is
required to support, A reuse fibrary in the form of
the use of EOQS, Natural Construct and the code
pool is parlially in place, however not organization
widc or as a formal past of the life cycle,

Tnis process category was .- \etimes difficuit to assess
on a project level, and was wken on 4 much broader
view, For the Providc Skilled Human Resources
process, SPICE suggests that training and skilling is
the responsibilily of managers, however the OU took a
human-centred approach, where cach individual is
responsible for him/hessell and empowercd to make
their own decisions. This may also be the reason that it

performed better than the others, This may be the
reasen for unsuccessful deployment of other processes.
The fant that people are empowered, means they
manage and comiro) their own decisions aind their
subordinates, so instead of having to oblain
commiiment from I manager, the process deployment
tcams fave (o obtain commitment from 200
‘nanagers’. Although processes are defined, there are
no arrangements  for  foturc  improvements,
Infrastructure by means of organisation-wide standards
and resource libraries (of all configuration itzms) did
not exisl, but was provided for the physical and
language software engineering environments.

5.6 Summary

Tigure 8: Derived SPICE Profile

EHievel 0 E¥Level 1 Blevel 2 BlLevel 3
HLevel 4 Hlevel §
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& 0%
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1. Capability: This project is mainly al capability
level 0, performing a large number of the base
practices. As a result of processes not existing, or
the ones being used on the project wot being
documented, the project would nrot be repeatabic.
Most of the teams making use of the processes will
never achieve higher than level 2. The crux of level
1 is that processes are not depeondent on
individuals, i.e. if someonc eise in the team had to
be given the samc project, they would be able to
achicve the same level, apart [rm  several
individualistic areas where they tmay b _lronger or
weaker, Level 3 is Jependent on the fact that
anyone in {he department would be able to take on
the project and not specifically the team involved.
This of course would take inlo consideration
management practice 2.1 that an individoal with
the required skills was chosen, However, the fact
that the Engineering processes had the most highly
skilfed resources may indicate (hat individuals
have to acquire skills in the other SE processes (eg.
manage quality, devclop documeniation). Thi
wouldl alse mean that it would not make
difference if anyone else in the OU had been
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inanaging eg. quality instead, since they would
have had as much skill as another person.

Experienced Resources: The projects assessed
definitely bad highly proficient and skilled
resources who did not necessarily need processes to
ensure besl practices, but the lack of correct
documentation would make it dificult in future for
maintenance. The nature and experience of the
team made them inadvertently follow basic
software  ngineering practices, but nothing
formalised, or documented, which would lead 1o a
tepeatable provess. These software engineering
practices were also more casily planned, tracked
and managed than the support and management
calegory practices.,

Service Provision: Eskom projecis appear to be
highly pressurised, where customer requests are
often satisfied without regard for what may be
‘heaithy’ for the QU. OU members seem to be
wondemned to a service provider role {except in
one-off projects). This situation is a hindrance to
proper planning, tracking and management since
unplanned for emergencies interfere with work
which cannot be rescheduled. This forces praject
resources to work long hours, often with wo
additional reward, This could have an effect on
employee (dis)sulisfaction,

Size Cour: - The fact that the sysiems are rather
small I 1s » posilive impact, since they appear to be
easier tc plan and manage, although constraints
remain severe.

Process Owaer: A major problem js that there is
no clear definition of who owns / is responsible for
which part of most processes.

Existing Procedures and Libraries: The {act that
there are a number of procedures and even resource
libraries that have been defined was a pleasant
surprise, Unforlunately, they are not widely enough
available or in some cases, are rejected by process
wsers as being oo broad to be applicable.
Standalone projects are usuatly thought to be fairky
simple and not requiring processes, however
existence of standard departmental processes,
architecture and various libraries of resources
would not only speed up Jevelopment, bul also
assist in  maintenance. Engineering process
calegory standards are centralised in the ‘Blue
Book” (Phognix programme’s database standards).

Feedback Yoeop: For the cxisting slandard
processes, there is currently no mechanism in place
Tor those who use it (and possibly tailor it) to
provide ferslback to the owners, so that they ¢an be

10.

modified, or the tailoring can be noted as a
possibility. Althongh the processes state that they
should be re-looked at every half-year, this does
not happen, as there is no responsibility assigned
for tas.

Pilot Process Projects: Different requirements of
each sile makes using a pilot project to test a
process difficult. It is important to take the pilot
site’s problems infto account in context with the
influence and requirements of the rest of the OU,
Proceseas could be beta tested where respon-ible
parties within ail (development and mainienance)
teams gather observations from within their
programmes or their funclional areas and
communicate these to the process definition and
improvenient change conirol administrator, This
would then be incorporated into each project’s
plan.

Intangible System: Profotyping is used as the
excuse when requirements cannot be gathered for a
system, but if a system is supposed to fulfil a
business function regacdless of the technology or
the interface, this should be able to be gathered
during analysis and design and during detail
design, interface and other issues may be
considered, This is a problem with botk user and
development teams, since the user is usually unabie
to visualise and developers are unable to explain a
virtual system. It is important that “visionary”
users and business analysts be involved at the
requirements level and that “visionary” users,
business and system analysts be involved at the
detail design level. This will mean that a project
can move through a waterfalt model and not
requirc as much rework as conmtinual re-
development will require.

Maintenance of Work Froducts: Yn general,
projects are fairly well done and documented as far
a~ allowed ie. if a customer demands a delivery
da*s, -lte resoinces do as mnch as possible by that
date, but documentation is ofient not considered 1o
be of as high a priority, parlicularly when a project
is timeboxed. There is a tendency afle moving (o
the next phase to ignore maintenanve of output
work products or deliverables from previous phases
{e.g. changes noted in minutes, wust be recorded
as change requests, and vpdated in code, test data,
desi_n, analysis and specificntions). This leads to
re-anaiysis and re-design if (the incvilable}
additional maintenance or enhancements are
required, and cven if the original resources are
involved, they will not remember the workarcunds
and changes from the old system. Even worse, if
there is re-development or conversion of a system,
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then the analysis and design has to be re-werked,
instead of just new requircments added on,

il. QU Scope: As a result of the fact that our projecis
arc not really standalone projects, but ar¢ part of a
larger programme, this means that the assessinent
extends further imo group  information
management, where IT"s cusiomer is actually a
part of the development team, and the business
managers, as well as the programme managers
manage customer needs, The difficulty with this is
that there needs to be completc communication
between all partics involved, Olten responsibilities
and roles are not clarified and process exceution is
duplicated or not performed at all.

Although asscssments were performed on specific
process instances, they seem 1o be typical of the enlire
OU. So, the individuals which are part of the projects
are not to blame (except il personal professionalism
was an issuc), but rather the sysicm of which they are a
part - ihiere is no means of sceing the whole picture,
You need ta define EVERYTHING as a part of a
system and process in order to do that,

6 Significance

This scctien discusses lessons learned and suggestions
for improvement from all the assessments performed as
part of the study.

6.1 Lessons Learnd

Questions and problems were Jirected (o the local trials
co-ordinator and discussed at some of the waetings of
WG10, The following were experiences from thy
SPICE assessment:

1. Asscssment Management: Like any prejecl, an
assessment should be carefully planoed, resourced,
managed and twacked. Although most of this
assessment was performed last year he fact that
all documentation had been kept ujp to date, mcant
that it was [rirly casy 1o centinue from where one
had Jeft off,

2.  Accuracy vs. Time: In the ideal world you would
want (o intérview every praclice/process "user" and
revicw every work product, but taking the Parcto
Principle (10 only perlorm 80% of the work, since
the additional 20% will reguire as much effort,
with little benefit) into actount, yon should be able
10 get a fairly acourate vicw from 2 good sample of
people and work products. Further time reduction
can 1ake place if' interviews ar¢ audio- or video
tapcd and the asscssor consolidates and roviews
together with work products simultancously laler,

Reviews are very liring and should not exceed 3
hours a day. Timcboxing may be a good technique.

Habits; Interestingly, although projects vary,
processes arc like lhabits and most people
remember how they performed a specific process.

Honesty: "nterviewees appearcd to be fairly honest
(althongh some discrepancies were found, as a
result of misunderstanding and/or
miscomnunication, rather than  intentional
misleading). It i{s expecled that Ior an intcrnal
assessment, litlerviewees would continue to be
honest as long as the resulis were not to be used for
personal MeASUIe, Generating  accurale
documented evidence (unless an ISO certificate
depends on it) wonld be counterproductive, but for
any asscssment / (st there is likely to be a way of
cheating if intervicwees are trained to answer in a
specilic way, but like all tests, the best way to pass
is the Yionest and legal way.

Capability Level Assessient, At the higher
leveis, the assessment “ocomes more difficull,
since  ecvidence of management  practice
performance must be found, These were not
assessed in delail, since it was limited to (usvally)
an ontdated project plan, which had some activitics
on it, and then the main interviewee was usually
able to say which were and werce not implemented,

Record Availability: Diflicult to perform past
assessment i records from (hat point in time arc
unavailable c.g. correct version of Blue Book,
ratlier than current version.

SPICE Agssessor Skills: Recommended that a
SPICE assessor have basic system kuowledge i.c.
analysis, design and construction, so that they are
able to recognise dishonesty [rom an interviewee
based on documented evidence. Also, audiling and
sofiware enginecring skills are an advantage. A
reconuncnded skill set as you assess cach process
attribute lovel for capability lcvels is project
managemeni,  quality and  configuration
managenient, standards (both intcrnational and
OU) and resouree and infrstructure management,

SPICE Assessient Difficultics: were expericnced
when assessing relaled or dependent practices. The
large amount of time is spent on validation. Alse,
resonrce availability influences scheduling, and
even advance planning docs not ensurc that
interviewees or auditors will be available when
required, A useful tool would be cross-check
matrix between some of {he practices and
capability levels, although if you do the asscssnient
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wilhin a short time frame, it should not be very
hard to establish.

SPICE Assessment Procesy: Recommended 1o
perform in the following order: For all
interviewees: (1) Conduct interview and collect
ALL work products, (2) Review interview and
work products and assign ratings, {3) Confitin with
interviewee, (4) Audil and confirm with external
audhitor.

6.2 Recemmendations

The following general approaches can be taken:

1.

Action Plan with Approval: The next process
improvement sicp should be taken, bui riot in terms
of this individual project, but rather as a larger
initiative across the department, Management
should approve the aseas for improvement, gaals
and targets and {hereby aclively commit the OU 1o
tke process improvement. An action plan should be
put logether describing the sct and priority of
sctions to improve software processes,

Root Canse Analysis: A complete impact anatysis
could be done to deteratine the main root causes of
the problems. They not only have a negative effect
on the process, bul 30 on the pcoplc and
technetogy too, Elimmation of these should
become a priority and would derive the greatest
benefit.

By Osmosis: Usc some of the lessons learncd and
techniques within the Phoenix Architecture team to
introduce changes 10 the entire OU,

Increased Capability Levels: In order to achicve
level 2 and higher, bas¢ practices must be
documented in a comemen process framework, witl
individual and team tailoring also being nated in a
commonly identificd document. Also, ali work
productls must be under  configuration
management, We then tun into the difficulty that
you will 1o longer be able o maintain the speed of
delivery, since you have additional wnrk products
to be delivered 16 your QU ~nd not to your
cusiemer. Howcever, eventually these work products
should have standard femplates and  should
influence later work which would require less
planning and more implementation lime, as the
standard plan (emplates should exist and just
require minor tailoring, Also, resonrces witl have
the required process experience (o undersiand what
nceds to be done when, and wilt almost execute out
of habit, without requiring a defined plan
(although thic project wanager must still track
this). If a workshop is supposed to cover managing

customer needs, QA, werification and developing
sysiem requircinents, then there should be a
standard checklist, so that it will ment al! those
requirements. Such a project requires at least & 2-
year commnritment.

As a stari, one or more of {lte following actions could
be laken, taking the OU’s business goats and objectives
into consideration:

1,

Process Roles: Define process owners and process
stakeholders,

Process Deployment: Identifying an integrated,
standard set of processes, which are available in a
standard format in a standard area, Existing
processes should be deployed and training or
standards on related lools {c.g. timesheets) shoufd
be given to all process users. SPICE could be used
as the common framework, These should {hen be
monitored, controlled, audited and continually
improved.

Proceys Change Management: Definc change
management process and roles and responsibilities
for standard processes i.¢. ATACC, EDM, MPO.

Process Tracking: Accurate record keeping from
timesheets would assist in future planning and
estimation efforts and impact analysis.

Mainienance Process: Alternateiy, change focus,
use Phoenix as basis, and then re-define process for
'small developmenis’ or maintcnance (sintilar to
micro funclion points}) i.c. investigate and establish
a comuon process framesvork,

A Work Product Archive: should be defined and
created, where deliverables of cach sollwarce
development phase of n project including sowrce
code, project history and categovised lessons
leemmed are stored for future reference. Project
plans should also be subinitted and consolidated
across the OU, giving a good resource usage and
availability (racking mechanism, These must be all
under strict configuralion maragement including
auditing,

Requirements Specification: Using EDM with ihe
requirements specification document templaie for
capturing functiopal and non-functional specs
(under review for inclusion in MPO), all
requirenents can be captured and uscd for auditing
purposcs, This will allow project managers to focus
only on contractual obligations and enforce better
requircnients definition and change conirol, nol
only in {coms of functionality, bul “quality” too.
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8.

10.

1L

12,

13.

Change Control:  Although the template
mentioned in the previous point would try lo assist
by listing all possible considerations, requircments
will always change as a result of some omissions or
ignorance. These changes will always necd to be
controlled i.c. a good change control methodology
must be in place. This would assist with contract
re-fiegotiation,

Eskom Supplier Standards: would greatly
improve development and tesling, as it is clearly
impossible to iest for endless possibilitics and
himiting hardware/software to some preferred
suppliers would allow onc to set up a test lab in
which all perforimance tesling could be properly
run.

Intermediate  Deliverables:  Process  outpuis
should be additional product cutpuls i.¢. define that
we require acleals to be recorded correctly for
future planning, require lessons Jearned to be
documented for inp into other projents, require
contributions to reuse libraries etc.

Professionalism: People should be professional
enough to recognise the impact of their actions on
the rest of the system, System being supervisor,
tcam members (any number of teams -
programmes, {echnical, customer clc.), customer,
subordinates, This is a petsonal responsibility and
is mot a skill which can be taught.

Communication Praocedures: The large number of
roles and partics involved in processes are not
distinctly meodclled in SPICE, Lut creates a
considerable communication overhead, There may
be a need lo sct up proper comtmunication
procedures within and external to (he department,
so that a single consistent message {under
configuralion management) is always sent out.

Training: Duc 10 the nature of the skilling process,
is important ihat all OU members use a niechanism
such as the FDP 1o cnsure (hat they conlinually
renew their skills and are assigued to new projects
to gain experience. There should be a minimum
standard of cducation for cach process role {c.g.
systems analyst). Education will cither be [ormal
instraclor-led, veador-provided training or CBT
training from IT Training. Sclf-siudy is nol bad,
but there is no way of sceing at what standard the
knowledge is,

. Knowledge Sharing: There must be a reatisation

that one is not being esployed because of persenad
project  knowledge. but rather 1he personat
krowledge they can contribule to their pecrs, the
department, their customers and Eskom. Continual

15,

rework is the result of being unable to or refusing
to share information. This has to be a conscious
effort from management, team leaders and team
members, but should probably start where it is
most visible. Knowledge sharing groups should be
set up, and ¢ach person should be cxpected (as a
personal KPI) to contribute. Registers (c.g. contact
persons for function point measurement) and
procedures {¢cg. how 1o sctup Windows 95 on a
noicbook) could be decumented.

SPICE  Assessment Embedded  Modei:
Recommended to re-deline or add to base practices,
work products, resource and infrastruclure to use
Eskom {erminology and/or creale common process
framework using SPICE model {or ISO 12207),

7 Conclusion

On a final note, suggestions have been made and it is
up 10 the process owners and assessment sponsor lo
decide on 1lic actions to be taken, Individuals may also
choose to improve their personal software process. This
i a medium term initial commitment willk Iong term
benefits. Individuals may aiso cheose to improve their
personal sollware process.

As this is pant of a Jarger study, the next step for the
sludy is (o establish, in conjunctton with the other
SPICE assessments;

1,

insight provided by the footprint pecformance
indicators into the capabitity Ievel of an QUL

insight provided by the foolprivt performance
indicators into the capabitily tevel of a process,

insight provided by the footprint performance
indicators into the capability level of a process
category.

insight provided by 1he capability fevel of an OU
into the foolprint performance indicators.

insight provided by 1he capability level of a process
into the footprint performance indicators.

insight provided by the capability level of a process
category into the foolprint pecformance indicators.

limitations ol SPICE covered by PEP.
timitations of PEP covered by SPICE,

timitations of both PEP and SPICE.
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1 Scope
1.1 introduction
This document jists the details from the analysis and implementation
function peint counts done on the project B. An analysis count could nat
be done as the requirements were gathered through prototyping.
1.2 Purpose
1.3 Applicability
1.4 Definitions
1.5 Audiance
The audience for this document comprise the various stakeholders of the
SEAL, including:
e The student undertaking this M.Sc. project.
e interested members of Eskom IT, including my team leaaer, the 1T
Application Systems Quality Team and the |T Application Systems
Manager.
e The supervisor of this M.Sc. project.
¢ Members of the SEAL Management Board.
e Head of Department of Electrical Engineering.
« Individuals who perform internal and external audits on projects
undertaken within the SEAL Quality Management System.
» Al involved in the assessed project.
1.6 Applicable Documents
1.6.1 Specifications
1.6.2 Standards
a. SEAL QMS Document Creation Tempiate, QS 002, Revision 0.02, 3
Qctober 1994
b. SEAL QMS Document Layout, Presentation and Typesetting Guide, QS
003, Revision 1.00, 3 October 1994
mlad20.100 Vegsion 1.00 8 August 1998 Page 1
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1.8.3 Procedures
1.6.4 Guidelines
1.8.5 Other Documents
a. FPA Documents
b. SPICE Documents
1.7 Assumptions
1.8 Requirements Traceahility
Page 2 Verslon 1.00 S August 1998 mia320.100
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2 Summary

The light grey section represerits the results of the analysis count, and the
dark grey sectior represents the rest' - of the implementation count.

Function Type Complexity Number of Function Total
Rating Functions Points Function
Awarded Points
EXTERNAL Low 3
INPUTS Average 4
High 5]
EXTERNAL Low 4
OUTPUTS Average 5
High 7
EXTERNAL Low 3
INQUIRIES Average 4
High 6
INTERNAL Low 7
LOGICAL Averagec 10
FILES High 15
EXTERNAL Lo
INTERFACE Average
FILES High ¢ 10

TOTAL Number of UN-ADJUSTED Function Points

VALUE ADJUSTMENT FACTOR

TOTAL Number of ADJUSTED Function Points

Development Work Product
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3 Data Function Types
Internal Logical Files = iLF

External Interface File = EiF

The light grey section represents the results of the analysis count, and the
dark grey section represents the resuits of the implementation count.

Data Type Record Data Complexity j Multiplier | Function
Element Element Points
Types Types

1. Abocations

2. Archive

3.  Audit Frail

4, Banks

5. Error (Mainframe)

6. Payment
Collection Point

Pape 4 Version 1.00 8 August 1998 mia320.100
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7. Payment

8. User Master

mia320.100 Version 1.00 8 August 1988 Page 5
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4 Transactional Function Types
Extemnal Input = E|

External Qutput = EO
External Inquiry = EQ
Complexity = Com
Low=1L

Average = A

High=H

Multiplier = Mult,

Function Points = FPs

The light grey section represents the results of the analysis count, and the
dark grey section represents the resuits of the implementation count.

Transaction Type File Tynes Data Element Com § Muit FPs
Referenced Types
1.Validation El oo |

2.Sessfon/Batch PR

2.1.0pen El )
session/baich L
2.2 Link/Delink El {7,181
2.3.Close B {71481
session/baleh ST
3.Catalogs

3.1.Banks / card types Sy e
3.1.1.Add/modify bank { E( .o
3.1.2.Detete bank El 4]
3.2.GRP/SAC/DAC'S '
UB/CCAICS/spec ST

3.2.1.Add/modify El i

3.2.2.Delete El (U RN
3.3.Update internat El 1y8

system tables

3.4.Payment Types
Resequencer

Page b Verslon 1.00 9 August 1998
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3.4.1.Modify E!

3.5.List current EQ

payments

3.6.View sessions / EQ
batches

4.User Maintenance
4,1.Add/modify El
4.2.Delets El
5 View Activity Leg EO
6.Browse Activily Log | EQ
7.Modify PCP details | El
8.Single Payments

8.1.Add El
8.2.Reverse- El
uniransmitied

8.3, Reverse- Ef
transmitted

8.4.Recaipt EQ

9.Multi Payments

9.1.Add El
9.2, Totals Output EOC
10.Combination

Payments

10.1.Add El

11.Create Expor file EC
{upload)

12.Acknowledge data | El
transfer

13.Archive procedure | EQ

14.Reports
14,1.Session/Batch EO
Totals

14.2.Transaction EO
Details

15.Mainframe

mia320.100 Version 1.00 8 Auguct 1998 Page 7
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Component

15.1.Upload El
mainframe payment
‘ flie

15,2.Mainframe El
validation on
payments

15.3.Error report EQ
15,.4.Payment Inquiry | EQ
15.8.Maintain PCP
16.Messages EC
17.Audit Trail Et

Page 8 Versior 1.00 9 August 1998 ' mla320.100
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5 Value Adjustment Factor
This remained the same for both the analysis and implementation counts.

General System Characteristic Rating

1.Data Communication

2.Distributed Processing

3.Performance

4, Heavily Used Configuration

5, Transaction Rates
8.0n-line Data Entry
7.Design for Enduser Efficiency

8.0On-line update

8.Complex Procrssing

10.Usable in other Applications

11.Instaitation Ease
12,Cperational Ease
13.Multiple Siies

14.Facilltate Change

Total Degree of influence (TOI)

Value Adjustment Factor = (TDi * 0.01} + 0.65

o|lNv{=(N|lO{I[A|=lria>2 I |D 2w

(%]
o

= (33 *0.01) + 0.85
= (.33 + 0.65
=0.98
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1 Scope
11 introduction

1.2

1.3

1.4

1.5

1.6
1.6.1

1.8.2

This document lists the details from the PEP foolprint received from
Quantimetrics and CSC for project B.

Purpose
Applicability
Definitions

Audience

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

» The student undertaking this M.Sc. project.

o Interested members of Eskom IT, including my team leader, the IT
Application Systems Quality Team and the 1T Application Systems
Manager.

s The supervisor of this M.Sc. project.
s Members of the SEAL Management Board.
¢ Head of Departiment of Electrical Engineering.

o Individuals who perform internal and externa! audits on projects
undertaken within the SEAL Qualily Management System.

+ All involved in the assessed project.

Applicable Documents
Specifications

Standards
a. SEAL QMS Document . ation Template, QS 002, Revision 0.02, 3
Qctober 1994

b. SEAL QMS Document Layout, Presentation and Typesetting Guide, QS
003, Revision 1,00, 3 October 1994
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16.3 Procedures
1.6.4 Guidelines
16.5 Other Documents
a. FPA Documents
b. SPICE Documents
1.7 Assumptions
1.8 Requirements Traceability
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2

PEP Footprint

—&—~Project B —~PEP Baseline —&- Maximum *—>—Minimum

Function<telivery

Budget

conformance Staffing Index

Schedule _ Function
confonmance pointsfstaff-snont
Mean Time To Function
Failure pointsimonth
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3 Details
Actual Baseline Difference / Multiple

' Fdi (AB) 14.7 13.8 0.9

Sl (AB) 8.3 72 1.1

fp/sm 18 19 1.0

fp/mo 50 38 1.3

Time Slippage % 25%

Effort overrun % 20%

Tql 10.0

MTTF | 8.5 10.0 0.7

w
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1.1

1.2

1.3
14

1.5

1.6
1.61

1.6.2

Scope

introduction
This document goes into the detail in section 10 of MLA313.

Purpose

To manage the subproject of a SPICE assessment on a process instance
which has been part of the previous PEP project cycle.

Applicability
Definitions

Audience

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

o The student undertaking this M. Sc. project.

o Interested members of Eskom IT, including my team leader, the IT
Appiication Systems Quality Team and the IT Application Systems
Manager.

¢ The supervisor of this M.Sc. project.
o Members of the SEAL Management Board.
o Head of Department of Electrical Engineering.

¢ Individuals who perform internal and external audits on projects
uridertaken within the SEAL Quality Management System.

o All invoived in the assessed project.

Applicabte Documents
Specifications

Standards
a. SEAL QMS Document Creation Template, QS 002, Revision 0.02, 3
October 1994

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

Pags 4
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Project B

1.6.3 Procedures
1.6.4 Guidelines
1.8.5 Other Documents

a. FPA Documents

b. SPICE Documents
1.7 Assumptions
1.8 Requirements Traceability
Mia314,100 Version 1.00 10 August 1998 Page s
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2.1

Proposed Project approach

The high level proposed project approach from the feasibility study
document has been expanded below:

Key for table below:

Under the actual person-hc = column, numbers which appear in brackets
indicate tasks which have already been integrated with another, indicated
firstly by the heading number, and then the number of the row in square
brackets,

Al dates are for 1997, unless otherwise recorded.

Where estimates are different from actuals, the actuals are recorded in []
after the estimate.

Page 6
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2.2 Phase 1: Preparation and planaing
TASK OWNER- | STATUS | REFERENCE START EHWD ACTUAL
SHIP DATE DATE PERSON-
- HOURS
1. Assessment initiation ML Complete 08/Q5 08/05
{15/05] [(15/05]
1.1. initiate assessment - secure project and agreement or ML Complete
contract
1.2.  Establish processes and area 1o be assessed, asweilas | ML Complete
work products
2. Define and document process ML Complete 05/05 28108
21 Preparing lhe Assessment Input ML Complete | MLA 313
2.2.  Develop Feasibility Study ML Complete [ MLA 313
23.  Develop Work Breakdown ML Complete | MLA 314
2.4.  Develop Quality Plan ML Complete | MLA 315
3. Conduct training ML Complefe
3.1.  Assessor training in use of SPICE, instrument and tool ML Complete 07/02/1996 | 08/02
3.2.  Prepare training material ML None - - -
3.3.  Briefing the sponsor andfor OU staff about the ML Complete 08/05 08/05 .21
methodology to be used
4, Preparation ML Complete
4.1, Schedule assessment interviews ML Complete 08/05 TB/MDE
[15/05}
4.2 Review inpui with assessment sponsor, ebtain approval ML Compiete Q8/G5 08/05
and validaie assessor qualifications. [12/05) [12/05}
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TASK OWNER- | STATUS | REFERENCE START END ACTUAL
SHIP DATE DATE PERSON-
$OURS
4.3. Informal site visits to get the ‘feel’ for the processes aad ML Complete 1936 1936 ?
praducts - this was part of the function point count.
44, Select compatible madel, method and instrument ML Compiete 05/05 05/05 (2.2(1))
2.3 Phase 2: Assessment and analysis
TASK OWNER- | STATUS | REFERENCE START END ACTUAL
SHP DATE DATE PERSON-
HOURS
1. Conduct assessment ML Complete | Sealog.db 2/05 16/05
[24/06]
1.19. Record a rating for each pracess attribute for each ML Complete
process instance
1.2, Collect objeciive evidence to substantiate the ratings, ML Complete
based on indicators, including:
1.21. practices examined ML Complete
1.2.2, work producis examined ML Complete
1.2.3. people interviewed ML Compleie
1.2.4. rating justification ML Compilete
2. Analyse Findings ML Complete | MLA 316 12/05 27/05
2.1. Verify and vafidate the ratings and evidence and correct | ML Comptete | MLA 316 12/05 16/05
assessment accordingly
2.2. Manage risks and quality of ratings and evidence and ML Complete | MLA 316 12/05 16105
corect plan accordingly
2.3, Record set of process attribute ratings as a process ML Complete | MLA 316 12/05 16/05
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TASK OWNER- | STATUS | REFERENCE START END ACTUAL
SHiP DATE DATE PERSON-
HOUKS
profile
24. Record svidence to verify compliance with the ML Complete | MLA 313 05/05 28/05 (2.2[2.1])
requirerments frem:
2.4.1. reference mode! part 2 and exemplar model part | WML Compiete
5
24.2. conducting an assessment part 3, including ML Complete
defined indicators
2.4.3. documented process ML Complete
2.4.4. assessor guidance and competence part 6 ML Complete
2.4.5, choice of assessment instrument part 4. ML Complete
2.5.  Negotiate modifications to the assessment input with the | ML Complete | MLA 316 08/05 28/05
sponsor
26.  Review the assessment results with independent internal | ML Complete 19/05 19/05

and correct assessment acsordingly

2.4 Phase 3: Reporting and close-out
TASK OWNER- | STATUS | REFERENCE START END ACTUAL
SHIP DATE DATE PERSON-
HOURS
1. Prepare assessment results ML Complete | MLA 318 20/05 21105
[20/06/19
98}
1.1, Document general findings, conclusion and ML Compiete
recommendations
1.2. Generate report ML Complete
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TASK OWNER- | STATUS | REFERENCE START END ACTUAL
SHIP DATF DATE PERSON-
HOURS
. 2. Prepare assessment presentation ML Complete 22105 26105
: 2.1. Prepare presentation, including venue, attendees and ML Complete | MLA 319 06/05 13195
barco [28/06/19
98]
2.2. Present results to assessment participants ML Complete
2.3.  Distribute assessment output for review ML Complete
3, Prepare assessment presentation to assessment owner and ML Complete 27/05 27/05
immediate stakeholders
31, Prepare presentation, including venue, atendees and ML Complete | MLA 349 06/05 13105 18
barco {28/06/19
98]
3.2.  Present results to stakeholders ML Complete
3.3. Distribute assessment output to stakeholders ML Complete
4. Close out project ML Complete 28/05 28/05
4.1.  Complete trials guestionnajres with interviewees ML No fonger
fequired
4.2, Complete trials questionnaires with sponsor ML No longer
required
4.3. Assessor to complete trials questionnaires ML No longer
required
4.4.  Prepare lessons leamed and presentation comments ML Compiete | MLA 309 06/05 13/05 18
document [28/06/19
08]
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1.1

1.2

1.3

14

1.5

1.6
1.8.1

1.6.2

Scope

Introduction

This document lists the details from SPICE profile for project B.

Purpose

Applicability

Definitions

Audience

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

The student undertaking this v, Sc. project.

Interested members of Eskom IT, including my team leader, the T
Application Systems Quality Team and the IT Application Systems
Manager.

The supervisor of this M.Sc. project.

Members of the SEAL Management Board,

Head of Department of Electrical Engineering.

individuals who perform internal and external audits on projects
undertaken within the SEAL Quality Management System.

All involved in the assessed praject,

Applicable Documents

Specifications

Standards
a. SEAL QMS Document Creation Template, QS 002, Revision 0.02, 3

October 1994

b. SEAL QMS Document Layout, Presentation and Typesetting Guide, QS

003, Revision 1.00, 3 October 1994

mla321,100
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1.6.3 Procedures.
1.6.4 Guidelines
1.6.5 Other Documents

a, FPA Documents

b. SPICE Documents
1.7 Assumptions
1.8 Requirements Traceability
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SPICE Assessment Feedback for Project B

MT Lang
Eskom IT Application Systems Quality Team
ESKOM, P O Box 1091, Johannesburg, 2004, South Africa.

Melanie. Lang@eskom.co.za.

1 Intreduction

The project assessed in this instance is known as the
CRP Process B5.2 (Collect and Bank Money) Payments
Receipting System. The project was a new 6-month
development project used to develop a system in
support of Distribution’s business processes by the
Iwuse IT department consisting of a project team o
The system was developed as an independent syster.
using predominantly fourth pgencration languages
which could later be integrated into ihe larger
{Customer Relationship Precess programme to record
information at a till point for Payments of Electricily in
a dalabase, Rapid Application Devclopment
methedology was used,

The SPICE assessment was performed as this project
met the requireinents for the assessor’s MLA Masters
research project i.e. it was assessed in the CSC PEP
Programme Cycle 2, and therefore had both function
point counts and a PEP foolprint available, as well as
being used by a core Eskom business function and had
no major problems regarding resource availability for
inlerviews.

In function point and tines of code(LOC) terms it was a
medinm project.

The tcchnical environment was PC/Workstation and
the target use of the product was as an information
system, A moderate level of code reuse was achieved,
but mainly as a result of the programmer’s own
personal soliware process, rather than oul of any
significant organizational unit(CU) processcs,

This document provides a summary of SPICE, the
assessment methodology, the actual assessment, resulis
obtained from the assessmenl and proposed
enhancements to the existing processes,

2 Abbreviations

The following abbreviations are used (hroughout this
document:

Engineering

EDM: Eskom Developrent Methodology

ITD: Information Technology Department

MPO: Macro Project Office

Cu: Qrganizational Unit

PEP: CSC Performance Enhancement
Programme

SPICE: Seftware Process Improvement and

Capability Evaluation

3 Software Process Improvement and
Capability Determination

ISO/IEC 15504, also known as Software Process
Imprevement and Capability Determinalion or by the
acroaym SPICE is an international standard developed
by ISQO/IEC JTC1/SC7 WGI0 to provide a structured
approach for the assessment of suflyvare processes.

3.1 The SPICE Medel
The model adopted by ISO/IEC 15504 is shown in
Figure 1. Fundamental to the model is the concept of a

process, which is described as @ set of interrelated
activitivs, which transform inputs into outpits.

Figure 1: The Assessment Process

ATACC: Advanced Test and Change Conirol

Capability
CASE; Computer Aided Software mubratos _\De\termiﬁtjo
MLA318,100 Version 1.00 10 August 1948 Page 1
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Processes are examined using the mechanism of
process assessment, defined as a disciplined evaluation
of an vrganisation's sofiware processes. The output of
the assessment exercisc is a profile, which c¢an be used
variously for process improvement (dction taken to
change an organisation's processes so ihat they meef
the organisation’s business neceds ond achieve ify
business goals more effectively) andfor  for
determination of process capability - a sysiematic
assessment and analysis of selected software processes
within an organisation against a larget capability,
carried out with the aim of identifying the strengths,
weaknesses and risks associated wivh deploying the
processes 1o meet a particular specified requircment.

The two key components of the slandard are a process
mode] and guidance on conducting assessments,

The process model is made up of a framework of
attributes in two dimensions: The Pracess dimension
contains process categories, processes and base
practices, and the Capability dimension comtains
capability levels, process attributes and managemont
practices. Input and output work products arc used as
indicstors of level of achievement of base and
managentent practice,

Fignre 2: The Dimensions of the SPICE Model

5
Copnbsility? --
Level 3 -
217
1
pm:‘;,- M aguP
et N EENd.ﬂﬂﬁ
e Progass
Category

3.2 The SPICE Process Categories

Processes arc grouped into general arcas ol activity
called process categories:

1. Customer-Supplicr {CUS)
2. Engineering (ENG)

3, Suppont (SUP}

4, Management (MAN)

5. Orgunization (ORG)

The processes in Figure 2 are enumerated for
illustrative purposes, but they are not the same across
all the process calegories,

3.3 The SPICE Capability Levels

A capability level is a set of process and managenient
altribute(s) that work ftogether to provide a major
enhancement in the capability of a Supplier to perform
@ process.

Each level provides a major cnhiancement of capability
in the performance of a process. The levels constilute a
rational way of progressing through improvemcnt of
the capability of any proress.

There are six capability levels in the reference madel,

As you progress up the capability maturity scale, you
transform from not performing the process {level 0) to
solely performing the process (level 1) (o managing it
at a team-based leve) (level 2) 1o using a defined
organisation-wide process (Juvel 3) to measuring it, and
using it for effective prediction and pracess control
(level 4) and then Gnally to optimising it (fevel 5).

The capability level of each process is independently
assessed, by an assessor making a judgement supported
by documented objective cvidence, This may be based
ot practice attributes (by intervicwing process
practitioncrs  and managersy or  work  product
characteristics (by examiining documents, plans etc.)
provided by the SPICE ¢mbedded model. This leads to
a collection of profites which represent the assessment
output, as seen in Figure 2,

A first assessment can form part of a baseline and then
using 1he Guidelines for Process Improvement,
improvements can be priorilised and implemnented in
accordance svith organisational goals.

SPICE is a relatively new standard and is still
undcrgoing development and phase 2 triais.

4 SPICE Assessment Methodology

This seclion details information additional o the
standard SPICE Melhodology as represenied by the
SEAL Of Quality v0.82 tool. Bolh Lhe instrumenl and
the methodology are SPICE compalible.

4,1 Assessment Input

The following prople were involved in tlic assessment:

I. Erich Roberts was the sponsor and owner. A
sponsor internal to the OU,

2, Melanic Lang was the qualified assessor
responsible for the assessment,

MLA318.100
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3. Availsble pracess and project resources were the
interviewees.

4, Christine Griesel was the internal auditor,
5. Prof. Walker was the external auditor

Refer to the Assessment Quality Plan (MLA315) for
further detail on their responsibilities.

The purpose of the assessment was 10 provide a profile
for comparison against the function point count and
PEP footprint, providing additional insight inlo
processes in other words a process assessment rather
than for capability determination.

The assessment approach was self (performed by a
member of the organisational unit), discrete (a
‘snapshot at a point in time) and team-based (no
aulomated too! was used, but a group was involved).

The assessment type was full (covering all processes),
basic (without adding additional processes to the
SPICE set) and initial (no previous assessment had
taken place.

The scope of the assessment was all the processes,
excluding Acquire Software, Maintain Sofiware and
Manage Subcontractors, up to capability level 3
(Established Process) where applicable within Eskom
IT Application Systems (about 200 people). Reasons for
limiting this scope is that as a result of this being an
assessment with an internal sponsor, the sponsor would
only have conirol of those areas he managed and very
few processes were expected to be at level 2 and even
less at level 3, '

Main constraints included;

e the availability of key resource and maximum
amount of time 10 be used for the assessment. This
was restricted {o +- 1 hour for 6 days for the main
intervicwee;

+ confidentiality agreements protected the identity of
an interviewee outside the SPICE Assessment
Team.

4.2 Assessment Approach

The assessment schedule involved Preparation and
planning (of the assessment input and project and
quality plans); Assessment and Analysis (with the
identificd resources and auditing with ideniified
expents); and Close-Out and Reporting (Presentation to
all involved).

4.3 Assessment Assumptions

The following assumptions were made during the
assessment:

1. The assessment was conducted as far as possible
with the project leader, and the assessment ratings
were  validated by reviewing the available
documentation and  cross-checking  certain
practices with other resourees,

2. Most of the Organisation process category focussed
on a much higher level, and was covered by the
upper managerial roles, rather than the junior
anes.

3. The main focus of the assessment was the
Engineering and Customer-Supplier s ategories, but
with the additional {ime, it was decided to
complete the entire profile.

4. As this was a discrete assessment, it was essentially
a snapshot of the processes at a point in time after
the function point count had been done, and which
was covered by the information in the PEP data
capluie forms. This meant that processes which
may have been used later on in the year, were not
assessed.

5. Due to the informal nature of the project, base
practices were examined mainly on the basis of
trust, rather than expected documented evidence,
however, where documents were available, they
were informally examined, although not rated, and
listed in the Assessment Working Document

(MLA316).

6. Main project members werc available for
interviews, but rather than them being 100%
available for a weck, the assessor had to be
available to accommodate them. As a result of the
time and this resource consiraimd, only tie CCP
process leader, cusiomer, CCP quality manager,
CCP issues manager, CCP data model team leader,
development leam leader, developer, project
manager, MPQ project leader, IT training
manager, Distribution  systeins  application
manager and applications manager  were
interviewed, and problems arose where areas were
covered strictly by other project roles, ajthough the
CCP process leader’s view was taken as objectively
as possible. It was thus assumed ihat the CCP
process leader was aware of most of the procedures
followed, and problems encountered during the
project, and could provide (he most accurate view
of the processes.

MLA318.100
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4.4 Assessment Rigks

The following risks were consi ‘ered thrsughout the

assessment:

Table I: Assessment risks and planned approaches

Risk Management

The assessment | Where possible, these processes

may Cross were omidtted from the assessment,

boundaries into | as they were processes which were

arcas which are | not under the centrol of the

not covered by sponsor, and no changes to them

the scope i.e. IT | could have been made. This meant

Application that the nexi level of the

Systems, assessmnent e.g. for the base
praciices, the process ratings
would be adjusted to exclude that
praclice aggregation.

The size of the The major source of information

group of project | for doing the assessment was the

resources, who CCP process leader, supported by

each work on the documents in the project

several areas, folders.

may cause

problems in

terms of

coverags of the

processes and

capability levels.

The assessment | A comb*nation of interviews and

team made use investigation of the documents

of the existing were used to do the assessment, It

documentation will be taken on trust that what

that has been has been stated and submitted by

crealed to the assessment participants is true

confirm the and correct,

assessment

rating. There

was insufficient

lime to review

every document

that has been

created.

5 SPICE Assessment Findings and Analysis

This section presents the profiles of cach process
category and summariscs findings. For detailed
evidence and ratings, consult the Assessment Working
Document (MLA316).

‘This section is in the following format:

=  For each process category,

s  Description
»  Graph of pracess category.

o Summary of supporting evidence and
findings

¢  Summary of findings

»  Summary graph

e Summary of assessment findings
5.1 Customer-Supplier Process Category
These are processes that directly impact the customer,
support development and transition of the nroduct to
the customer, and provide for its correct operation and
use. They include; (1) Acquire sofiware, (2} Manage

customer needs, (3) Supply software, (4) Operate
sofiware and {5) Provide customer service.

Figure 3: Customer-Supplier Process Category
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1. Acquire Software was excluded from the
assessment, as it was assumed that the customer
had defined the need, business case and then
approached IT with high ievel requirements, as ons
of the possible suppliers to produce a suitable
contract,

2. Based on the fact that source code was no longer
available from the original system and it was
decided to improve the skills of the end users of the
system, the old sysiem was used as the
requirements specification. Requircments were
obtained through workshops, pilot/prolotyping and
open days, but not all end customers were as
committed as other end customers,A functionality
matrix was used as the Dbaseline and change
requests  were managed, Project leam and
application tuild owner communicated fairly often.

MLA316.100

Version 1.00 10 August 1998

Page 4




SPICE Assessmernt Feedback for Project B

This was still too informal to make the Manage
Customer Needs process of a higher capability
level.

3. At the CRP level, ihe Module D document formed
the high level contracl, but this system was
supplied independently before CRP deployment
due to it’s urgency. Prototyping and testing reviews
were used to review development. Costs were not
communicated at this level. Risks and progress
were commuricated to the application build owner.
Delivery requirements were not formafised and an
installation procedure was defined.

4. Workshop and system design was vused to mitigate
risks, Test days for operational testing took place,
but additional test data would have been useful,
Operating standards were defined, but not always
followed, Sofiwarc operation problems were not
always reported through the correct channels, but
correct user requests were recorded as KP29’s,
System capacity and service monitoring was not in
place,

5. Training was provided at corporate and pilot sites,
supporl was managed when (he correct channels
were used, monitoring performance was performed
where possible and benchmarking were not realiy
formally done, Customer satisfaction was done at a
higlt level.

Generally, there was a faitly good relationship between
custorner and leamn facilitating this process, bul a
different t¢cam and/or cusiomer may not have resuited
in the samc assessment. Most base practices are
performed. The weaknesses of this process category is
that minimal configuration management would make it
difficult to repeat.

5.2 Engincering Process Category

These are processes that directly specify, implement, or

maintain o system and product and ils wuser
documnentation. They include: (1} Devclop system
requirements and design; (2) Develop software
requirements; (3) Devclop se® » 2 desipn; (4)
Implement software design; (5. tuemrate and test
software; (6) Integratc and tes system; and (7)
Maintain systcm and softwat..

Figure 4+ Engineering Process Cafegory

a

Capobility
Level

—
e}
.
B

'
3
Process *

i ENG

Process models and a prototype based on the
functionality matrix formed (he system
requirements. High lcvel requirements for system
architecture were identified, and no requirements
needed 10 be prioritised, as they were all necessary.
Certain users contributed a great deal less than
others, and their request for changes close to the
retease dale impacted e project,

Development team wrote a technical specification,
but no detail requirenients specification. System
was felt to be self documenting, A simple relcase
strategy was defined, but since their were only
minor changes from one release to the next,
documents were not updated. Communication was
aided by the protolyping approach,

CRP’s existing architecture was used and
interfaces lo CRP were designed. Detail design was
self-documented in Access, Comgplete traceability
belween requircments and design could not be
cstablished.

Code units with comments were implemented.
Procedures and plans were set up for unit testing
and during unit testing, regression test strategy was
to re-test everything, Users provided real data sets
for testing,

During software festing, developmeni continued
until a point in time when it was decided to re-test
thoroughly. There was no rigorous testing with
defined test data, expecled results and test plar and
although users supplied a list of tests, ‘live data’
was not supplicd. Software lest records were kept,
but have since been erased.

Componeiit testing consisied of the cross product
of the modes and securily access. Integrity and vscr
testing was performed. User test input and resulis

MLA318.100 Versjon 1.00 10 August 1998 Page 5




SPICE Assessment Feedback for Project B

were not recorded, although problems were
reported, Hard copies of some test results are
availabl:. Informal fest planning was done. but
results ryere not always fully desumented.

7. The system had not needed maintenance during the
scope of this assessment, and the Maintain System
and Scftware process could therefore not be
assessed.

The Engineering process category is performed;
placing all of thie assessed processes on level one.
Processes were dependent on the team. Standard
process consisted of tailored EDM. The strengths of
this process are the general usage of SE principles. The
weaknesses of this process are the lack of configuration
management, although a standard process is used and
some quality management is in place, they are not
rigorous enough to constitute a higher maturity level.
The weaknesses arise mostly from the lack of work
product management practices as described by ihe
Capability level 2 of the SPICE medel.

5.3 Support Frocess Category

These are processes that may be employed by any of
the other processes (including other supporting
processes) at various poinis in the product development
life cycle. They include: (1) Develop documentation;
(2) Perform configuration management, {3) Perform
quality asswance;, (4) Perform work preduct
verification; (5) Perform work product validation; (6)
Perform joint reviews; (7) Perform audits; and (8)
Perform problem resolution.

Figure 5: Support Process Category
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1. Documentation requirements were informally
defined for user documents, entity-relationship
diagrams (ERD’s), function hierarchy diagrams
(FHD’s) and online help. The only implementation
document requirement was usage of Access which
was self-documenting. Reviews of ERD's, FHD’s

and developer’s documenis took place. Documents
were informally distributed to the applicaticn build
owner and Oracle models were accessible to those
who required them, Developer documentat:on was
accessible 1o those who had Access installed. Some
documents were maintained.

An informal configuration management library
existed on the neiwork server and CASE database.
Strict control was not exercised, as some work
products were kept on local PC hard drives.
Change control of most items were informal or
unnegcessary, excert on the CASE diagrams which
was more controlled. KP29’s were used to record
code changes. Product releases were usually built
with the correct versions. Configuration item
history was kept where it was automatz:i and only
status was draft and other.

Quality assurance against the Eskom Development
Methodology. Some peer reviews, reviews and
audits were performed and reported to the required
levels of management and deviations were fully
handled. Externaf auditors were independent audit
resources.

ERD’s, FHD’s and the prototype undenwent work
product  werification, Mechanisms  were
functionality checks and cross checks with the
cutputs of the original system. Aclion items were
only documented and communicated when
performed externally and no formal tracking was
performed.

Workshop requirements, protolype and pilot site
software undenvent work product validation. The
only mechanism used was functionality checks.
Criteria, test cases and specifications were not
formally defined, but testers knew the focus areas.
Anomalies were documented as informal notes and
tracked.

Reviews took place in the workshop prototyping
sessions and testing. Management and technical
reviews were informal and software process
assessments were not done,

One audit was identified, prepared for, conducted
and corrective actions taken, although the auditors
(outside the scope of this assessment) did not cover
the requested scope.

Problem resolution was also fairly maturc and
problem details, prioritisation, resolution and
tracking was done informatly or through KP29’s
(Change request as defined in Eskom’s change
process). Defect correction and distribution was
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performed, however defect analysis was performed
when problem was severe.

The strengths of this area consist mostly of the fact that
some quality is in place for the processes, particularly
testing, joint reviews and problem resolution. The
major weaknesses are that the processes are not formal
enough,

5.4 Management Process Category

These are processes that contain practices of a generic
nature which may b used by anyone who manages any
sort of project. They include: (1) Manage the project;
{2) Manage quality; (3) Manage risks; and (4) Manage
subcontractars.

Figure 6: Management Process Category
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L. Scope of work, project estimates, work breakdown
structure,  projest  schedule,  infrastructure
requirements and allocation of responsibilities
were performed, using multiple MS Project project
plans at various levels, however tracking and
evaluating the project performance was only
informally performed. A prototyping development
appreach was used. Consolidation and central
storage of project plans was not done.

2. At the project level, quality and risk management
were partially performed on the identified goals. At
the CRP level, standards and risks were identified,
but since only part-time resources were allocated to
manage these, they could not be propetly planned
and tracked. Risks were more regularly managed
and communicated 10 stakeholders as a formal
scope, matrix and strategy was in place.

3. No subcontractors were managed.

Difficullies arose as a result of the fact that there were
many fayers of management, and there were no central

consolidated management plans with responsibilities

- allocated at the various levels.

5.5 Organization Process Category

Thes.  _rocesses that establish the business goals of
the organisation and develop process, product, and
resource assels which, when used by the projects in the
organisation, will help the organisation achieve its
business goals. They include: (1) Engineer the
business; (2) Define the pracess; (3) Improve the
pracess;, {4) Provide skilled human resources; and (5)
Provide software enginecring infrastructure.

Figure 7: Organization Process Category
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1. A strategic vision was established for the
organisational unit, but not many people scemed to
be aware of it, indicating a problem with
deployment. The appointiment of a quality advisar,
CRP quality resource and subscription to an
international  benchmark ing  programme  was
considered to be the starting point of establishing a
quality culwre, CRP was an integrated team, but
seemed to subcontract part of the development to
another QU team, Formal incentives for the project
were not provided, cther than the existing ones.
Recognition / rewards are based on end product
rather than process outputs (End product is usually
considered to be a working system - process
outputs are intermediate deliverables, which would
indicate a well-documented system which is easily
maintainable and possibly contributes to future
projects). For those who chose 1o participate, there
was a Personal Development Plan (PDP) for career
development.

2. This project was not used specifically to eilher
define or improve existing OU or team Processes,
altheugh it (among others) could have been one of
the contributing factors to future process definition,
Processes which were being defined at this time
was Advanced Test and Change Control (ATACC)
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he

for Eskom’s standard test and change control
process and Macro Project Office (MPO) [for
Eskom's standard project management process,
The base practices were mostiy partially to Jargely
perforined with no policy for it's ues and no
perfor: 1ance: expectations. Process measttes {ook
the form of PEP Basclining and function point
counting. Human resources for supporting process
delinition were informally defined and provided
through ithe MPO 1esources and the Quality
Advisors,

3. As the processes for MPO and ATACC were
currently undergoing definition in the timeframe
assessed, these processes weuld improve the
current practices. However, for the Eskom
Development Methodology (EDM) which had been
defined prior to this timeframe, improving the
process would mean improving the EDM itself.
CRP performed a process assessment on EDM, but
this was not widely commanicated. There were no
Yormal plans, resourcing, slandards or process
irdrastructure for future process improvements i.c.
it appears to be ad hoc, and not a direct resuit of
organisational goals,

4. PDP's and business plans werc used to identify
hizman vesource nceds. These were used by the
training department to acquire training courses,
Project teams are defined and available resources
with the necessary skills are sclecled, othenwise the
recruitment process is Starled. The Personal
Ierformance Contract, Job Output Models and
Performance Appraisals are used o cvaluate staff
performance and  feedback then giver. Good
personnel tecords are kept, no formal training
records are kept and skills information was
previously kept in the EDCO system but is now
outdated. Empowerment and team interaclons are
not formally defined, exczpt within CRP,

5, Software cngineering lnfrastruciure are limited to
technology  specific  issues and  physical
infrastnv tare, as well as several (eam standards. A
reuse  ary in the form of the usc of EOS and
Natural Construct is partially in place, however not
organization wide or as & formal part of the life
eyele.

This pre-ess category was somcetimes difTicull to assess
on 2 project level, and was taken on a much broader
view. For thie Provide Skilled Humman Resources
process, SPICE suggusts that training ang skilling is
the responsibility of managers, however the OU iock a
human-cenired approach, where cach individual is
responsible for him/hersell and empowered to make
their own decisions. This may also be the reason that it
performed better than the others. This may be the

reason for unsuccessful deployment of other pracesses.
The fact that people arc empowered, means they
manage and control their own decisions and their
subordinates, so inslcad of having (o obtain
commitment from ! manager, the process deployment
teams have to obtain commitment from 200
‘managers’. Although processes are defined, there is no
arrangements for future improvements. Iafrastructure
by means of organisation-wide standards and resource
libraries (of all confliguration items) did not exist, but
was provided for the physical and language software
engitieering environments.

5.6 Summary

Figure 8: Derived SPICE Profile
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1. Capability: This project is mainly at capability
level 1, performing a farge number of the base
practices and many of the activities managed by
the various levels of leadership. As a result of
processes not existing, or the onc’s beirg vsed on
the project not being documented, the project
would not be repeatable if resources within the
same teams are used. Most of the teams making
usc of the processes will never achieve kigher than
level 2, The crux of level 1 arc that processes are
not dependent on individuals, i.¢. if someone clse
in the team had te be given the same project, they
would be able to achicve the same level, apart from
several individwalistic areas where they may be
stronger or weaker, Level 3 is dependent on the
[act that anyone in the department would be ablc to
take on the project and not specifically the team
involve! This of course would ilakc into
consideyation management practice 2.1 that an
individual with the required skills was chosen.
However, the fact that the Engincering processes
liad the most kighly skilled resources may indicate
{hat individuals have ta acquire skills in another
SE prowesses {ep. manage quality, develop
documenlation), This would also mean titat it
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would not make a difference if anyone els¢ in the
OU had been managing cg. qualily instead, since
they would have had as much skill as the other
person.

Expericnced Resources: The projects assessed
definitely had highly proficient and skilled
resources who did not necessarily need processes to
cnsure best practices, but the lack of correct
documentation would make it difflicult in future for
mainienance, The naturc and ¢xpericnce of the
tcam madc them inadvertently follow basic
software enginecring practices, but pothing
formalised, or documented, which would Iead to a
fcpeatable process, These sofiware engincering
practices were also more easily planned, tracked
and managed than the supporl and management
category praclices,

Service Provision: Eskomn projects appuar o be
highly pressurised, where customer requests are
often satisfied withowt regard for whal may be
‘healthy’ for the OU. OU members scem to be
condemncd to a scrvice provider role {cxcept in
onc-ofl projects). This situation is a hindrance to
proper planning, tracking and management since
unplanned for emergencics interfere with work
which cannot be rescheduled. This forces project
resources to work long hours, often with no
additionat reward. This could have an eflect on
employee (dis)satisfaction,

Stee Counts: The fact that the syslems are rather
smal! has a positive impact, since they appear 1o be
casier to ptan and manage, although constraints
Temain scvere.

Process Owner: A major problem is that there is
no clear definition of who owns / is responsible for
which pari of most processes.

Exigting Procedures and Libraries: The fact that
there are a number of procedures and even resgurce
librarics that have been defined wps a pleasant
surprise. Unforiunalely, they are not widely enough
available or in some cascs, are rejecled by process
users as being 100 broad 1o be applicable.
Standaione projects are usually thought to be fairly
simple and not requiring procasses, however
cxistence of standard departinental processcs,
architccture and various libraries of resources
would not only speed up development, but also
assist in  maintenance. Enginecting  process
catcgory standards arc centraliscd in the ‘Blue
Baok’ (Phociix programme’s database standards).

Fecdbaclk Loop: For the exisling standard
processes, there is ¢currently no mechanis in place

10,

for those who use it (and possibly iailor it) to
provide fecdback to the owners, so that they can be
modified, or the tailoring can b: noted as a
possibility, Although the processes state that they
should be re-lnoked at every half-year, this does
not happen, as there is no responsibility assigned
for this.

Pitot Process Projects: Dilferent requirements of
each sile makes using a pilot project to 1est a
process difficult. It is important to take the pilot
site’s problems inte account in comtext with the
influence and requirements of the rest of the OU.
Processes could be bela tested where responsible
parties within all (development and maintenance)
teains pather observations from within their
programmes  or  their functional arcas and
commurticate these to ihe process definition and
improvement change control administrator. This
would then be incorporated into each project’s
plan.

Intangible System: Protolyping is used as the
excuse when requirements cannot be gathered for a
sysiem, but if a sysiem is supposed to fulfil a
business function rcgardless of the technology or
the interface, this should be able to be gathercd
during analysis and design and during detail
design, inlecface and other issues may be
considered, This is a problem with both user and
development teams, since the user is usually unable
to visualise and developers are unable te explain a
virtual system. It is important that “visionary”
vsers and business analysts be involved al the
requirements level and that “visiomary” uscrs,
business and system analysls be involved at the
detail design level. This wili mean Lhat 2 project
can move through 2 waterfall model ard not
requirc as much rework as  conlinval  re-
development will require.

Maintenance of Work Products: In general,
projects are fairly well done and docomenied as far
as allowed i.¢. if 8 cusionter demands a delivery
dalc, the resources do as much as possible by that
date, but documeintation is oftcn nol considered to
be of as high a priority, particularly when a project
is timeboxed, There is a tendency after moving lo
the nexi phase to ignore tmaintenance of oulput
work products or deliverables from previous phases
{c.g. chianges noted in minutes, must be recorded
as change requests, and updated in code, test data,
design, analysis and specitications). This leads lo
w-analysis and re-design if (the inevitable)
addiliona! maintcnance or cnhanccmenis are
required, and cyen if the original yesources are
involved, they will not remember he workarounds
and changes from e old sysicm. Even worse, if
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there is re-development or couversion of a system,
then the analysis and design has to be re-worked,
instcad of just new requirements added on.

n

OU Scope: As a result of the fact that our projects
are not really standalone projects, but are part of a
larger programme, this means that the assessment
extends further into group information
management, where 1T's cusiomer is actually a part
of the devclopment tecam, and the business
ianagers, as well as the programme managers
manage customer needs, The difficulty with this is
that there nceds to be complete communication
between all parties involved. Often responsibilitics
and roles are riol clarified and process execution is
duplicated or not performed at atl.

Although assessments were performed on  specific
process instances, they seem (o be typical of the entire
0U, So, the individuais which are part of the projects
are not to blame (except il personal professionalism
was an issue), but rather the system of which they are a
part - there is no means of secing the whole picture,
You need to define EVERYTHING as a part of a
systerm and process in order to do that.

6 Significance

This section discusses lessons learned and suggsstions
for improvement from all the assessments performed as
part of the study.

6.1 Lessons Learned

Questions and problems were directed to the tocal {rigls
co-ordinator and discussed at some of ilie meetings of
WGI0, The following were cxperiences from the
SPICE assessment.

1. Assessment Management: Like any project, an
assessraent should be carcfully planned, resourced.
managed and ftracked, Although most of this
assessment was performed last year, {he fact that
all documentation had been kept up to date, meant
that it was fairly easy o continuc from where one
had left off.

2. Accuracy vy, Time: In the ideal world you would
want 10 inlerview cvery practice/process “"user® and
review every work product, bul taking the Pareto
Principlc (to only perform 80% of the work, since
the additional 20% will require as much effort,
with littte benefit) into account, you should be abic
to get a fairly accurate view (rom a good sample of
people and work products. Furlher time reduction
can iake place if interviews are audio- or video
taped and the assessor consclidates and reviews
together with work products simultancously later,

Reviews are very liring and shoold not exceed 3
hours a day. Timeboxing may be a good technique.

Habits: Interestingty, although projecls vary,
processes are like lhabits and most people
remember how they performed a specific process.

Honesty: Interviewees appeared to be fairly honest
(although some discrepancics were found, as a
result of misunderstanding and/or
miscommunication, rather than  intentional
misleading). It is cxpected that for an internal
assessment, inlerviewees would conlinue to be
loncst as long as the results wer not 1o be used for
personal  measure,  Gen rating  accurate
documented evidence (unless an ISO certificate
depends on it) would be counterproductive, but for
any assessment / test there is likely to be a way of
cheating if interviewees are trained to answer in a
specific way, but like all tesis, 1he best way to pass
is the honest and legal way,

Capability Level Assessment: At the higher
levels, the assessment becomes more difficult,
since cvidence of management practice
performance must be found, Thise were not
assessed in detait, since it was limited to (usually)
an outdated project plan, which had some activitics
on i1, and then the main interviewee was usually
able 1o say which were and were not implemented.

Record Availability; Difficuit to perform post
assessment if records from that point in time are
unavailable e.g. correct version of Blue Book,
rather than current version.

SPICE Assessor Skills: Recommended ihat a
SPICE assessor have basic system knowledge ie.
analysis, design and consiruction, so that they are
able to recognise dishoriesty from an interviewee
based on documented cvidence, Also, auditing and
software engincering skills are an advantage, A
recommended skill set as you assess cach process
autribute level for capability lcvels is project
management,  quality and  configuration
management, standacds (both interrational and
OU) and resource and infrastructure management,

SPICE Assessment Difficulties: were experienced
when assessing rlated or dependent practices. The
large amount of time is spent on validation, Also,
resource availability influences scheduling, and
even advance planning does not cnsure that
inferviewees or auditors will be available when
required. A useful ool would be cross-check
matrix between some of the praclices and
capability tevels, although if you do the asscssmemt
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within a short time frame, it should not be very
hard to establish.

9. SPICE Asscssment Process: Recommended to
perform in  the following order; For all
interviewees: ([} Conduct intervi v and colicct
ALL work products, (2} Revicw intcrview and
work praducts and assign ratings, { Confirnt with
interviewee, (4) Audit and confirm witk external
auditor.

6.2 Recommendatiens
‘The following general approaches can be taken:

1. Action Plan with Appveval: The nexi process
improvement step should be taken, bot not in terms
of this individual project, bul rather as a larger
initiative across itic department. Management
should approve the arcas for improvement, goals
and argets and theseby actively commit the QU to
(e process improvement. An action plan shouid be
pul logether describing the set and priority of
actions to improve softwarc processes.

2. Root Cause Analysis: A complete impact analysis
coulid be done (o detesmine the main root causes of
the problems. They not only have a negalive effect
cn the process, bt atso on the people and
technology loo. Elimination of these should
become a priority and would derive the greatest
benefit.

3. By Csmogis: Usc some of the fessons tearned and
techniques withiin the Phoenix Architecture team to
introduce changes to the entire OU,

4, Increased Capability Levels: In order lo achieve
level 2 and higher, base praclices wmust be
documented in a common process {ranework, with
individual and team tailoring afso being noted in a
commonly identificd document. Also, all work
producls must be  under  configuration
management, We then run into the difficulty that
you will no longer be able to maintain 1he speed of
delivery, since you have additional work preducts
to be detivered to your OU and not to your
customer, However, eventually these work products
should have standard templates and shouid
influence lster work which wonld require less
planning and morc implcmentation time, as the
standard plan templates should cxist and just
require minor latloring. Also, resources will have
the required process experience to understand what
needs (o be done whicn, and will almosi execute oul
of habil, without requiring a delined plan
(although the project manager must slill track
this). If a workshop is supposcd to cover managing

customer needs, QA, verification and developing
svstem requirements, then (here should be a
standard checklist, 50 that it will meet all those
requirernents. Such a praject requires af least a 2~
year ¢ mmitment.

As a start, ore or more of the fellowing aclions could
be taken, tuking the OU’s business goals and objectives
into consideration;

1,

Process Roles: Define procese owners and process
stakeholders.

Process Deployment: Identifying an integrated,
standard set of processes, which are avaitable in a
standard format in a standard area. Exisling
processes should be deployed and (raining or
standatds on selaled 1ools (e.g. timesheets) should
be given 1o all process users. SPICE could be used
as {lie common framework, These should (hen be
monitorcd, conirolfed, auditcd and continually
improved,

Process Change Manapement: Definc change
managemen! process and roles and responsibilitics
for standard processes i.c, ATACC, EDM, MPO.

Process Tracking: Acchrate record keeping {rom
{imesheets would assist in futurc nlanning and
estimation cfforts and impact analysis,

Maintenanee Process: Alternately, change focus,
usc Phoenix as basis, and (hen re-define process for
'small deyelopmens’ or maintenance (similar {o
micro funclion poinls) i.¢. invesligate and ¢stablishi
a common process framework,

A Worl Prodect Archive: siould be deflincd and
created, where dcliverables of cach software
development phase of a project including source
code, project history and categoriscd lessons
learned are stored for future reference. Project
plans should also be submitted and consolidated
across the QU, giving a good resource usage and
availabilily tracking mechanism. These must be all
under strict configuration management including
audiling,

Reguirements Specification: Using EDM wilh the
requirements specificalion docurpent template for
capluring functional and non-functional specs
(under review for inclusion in MPO), all
requirements can be caplured and uscd for auditing
purposcs, This will allow project managers to focus
only on contractual obligations and enforce betler
requirements definition and change control, not
only in terms of functionality, but ‘quality” tao.
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8 Change Control: Although the template re-work is the result of being unable {0 or refusing
mentioned in the previous point would try to assist to share information. This has to be a conscious
by listing all possible considerations, requirements effort from management, team leaders and team
will always change s a resull of some omissions or members, but should probably start where it is
ignorance. These changes will always need to be most visible. Knowledge sharing groups should be
controlled i.¢. a good change control methodology set wp, and gach person should be expected (as a
must be in place, This would assist with contract personal KPI) (o contribute, Registers (e.g. contact
re-negotiation. persons for function point measurement) and

procedures {eg. how to sctup Windows 95 on a

9, Eskom Supplier Standards: would pgreatly notebook) could be documented,
improve development and testing, as it is clearly
impossible to lest for endless possibilities and 15. SPICE  Assessment  Embedded  Model:
limiting hardware/software (o some preferred Recommended to re-define or add to base practices,
suppliers would allow one to set up a test lab in work products, resource and infrastructure to use
which all performance tesiing could be properly Eskom terminology and/or create common process
run, framework using SPICE model {or ISG 12207).

10. Intermeiate Deliverables: Process outputs 7 Conclusion
should be additional product outputs i.c. define that
we require actuals to be recorded correctly for On a final note, suggestions itave been made and it is
fature planning, requirc lessons learned to be up to the process ownors and assessment sponsor 10
documenited for input into other projects, require decide on the actions 1o be taken. Individuals mz  also
contributions to reuse libraries cle. choose to improve their personal software pracess. This

is a medium term initial commitment with lung term

11, Professionalism: Pcople should be professional benefits, Individuals may also choose 1o improve their
enough to recopnise the impact of their actions on personal sofiware process.
the rest of the system, System being supervisor,
leam members  (any number of teams - As this is part of a larger study, the next step for the
programmes, technical, customer el¢.), cuslomer, study is to establish, in conj ‘ction with the other
subordinates. This is a personal responsibility and SPICE asscssmenis:
is not a skill which can be taught.

1, insight provided by thr footprint performance

12, Commnwunication Protedures: The {arge number of indicators into the capabil  level of an OU.
roles and parties invelved in processes arc not
distinctly modclled in SPICE, but creates a 2, insight provided by the footprint performance
considerable communication overhead. There may indicators into the capability level of a process,
be a nced to set up proper communication
procedures within and external (o the departiment, 3, insight provided by the footprint performance
so that a sinpgle consistenl message (under indicators inte (he capability level of a process
configuration management) is always sent out. category.

13. Training: Due to the nature of the skilling process, 4, insight provided by the capability level of an QU
is important that all OU members use a mechanism inito the foalprint performance indicators,
such as the PDP 1o ensure that they continually
renew their skills and are assigned to new projects 5. insight provided by the capability leve! of a process
to gain experience. There should be a minimum into the lootprint performance indicators.
standard of education for cach process role (e.g.
systerns anafyst), Education will cither be formal 6. insight provided by the capability level of a process
instructor-led, vendor-provided training or CBT category into the footprint performance indicators.
training from IT Training, Secif-study is nol bad,
but there is no way of sceing at what standard the 7. limilations of SPYCE covered by PEP,
knowledge is.

8, limitations of PEP covered by SPICE.

14, Knowlcdge Sharing: There must be a realisation
that one is not being employed beecause ol personal 9. limitations of both PEP and SPICE.
project  knowledge, but rather the personal
kuowledge they can contribute to their peess, the
department, their customers and Eskom, Continual

MLA348,100 Verslon 1,00 10 August 1988 Page 12
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1 Scope
1.1 {ntroduction
This document lists the details from the analysis and implementation
function point counts done on project C on 9 May 1996. An analysis cernt
was not done, as metrics were collected after project completion.
1.2 Purpose
1.3 Applicability
1.4 Definitions
1.5 Audience
The audience for this document comprise the various stakeholders of the
SEAL, including:
» The student undertaking this M.Sc, project.
s Interested members of Eskom IT, including my team leader, the IT
Application Systems Quality Team and the IT Application Systems
Manager.
* The supervisor of this M.Sc, project.
e Members of the SEAL Management Board.
¢ Head of Department of Electrical Engineering.
¢ Individuals who perform internal and external audits on projects
undertaken within the SEAL Quality Management System.
+ All involved in the assessed project.
1.6 Applicabie Documents
1.6.1 Specifications
186.2 Standards
a. SEAL QMS Document Creation Template, QS 002, Revision 0.02, 3
QOctober 1994
b. SEAL QMS Document Layout, Presenta*inn and Typesetting Guide, QS
003, Revision 1,00, 3 October 1994
mia330,100 Vers on 1,00 10 August 1998 Page 1
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1.6.3 Procedures
164 Guidelines
1.6.5 Other Documents

a. FPA Documents

k. SPICE Documents
1.7 Assumptions
1.8 Requirements Traceability
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2 Summary

The light grey section represents the resulis of the analysis count, and the
dark grey section represents the resulis of the implementation count.

TOTAL Number of UN-ADJUSTED Function Foints

[ i_-n:ﬁ:r..Type Complaxity Number of Function Total
Rating Functions Points Function
Awarded Points
EXTERNAL Low
INPUTS Average
High
EXTERNAL Low
OUTPUTS Average
High
EXTERNAL Low
INQLIRIES Average
High
INTERNAL Low
LOGICAL Average
FILES High
EXTERNAL Low
INTERFACE Average
FILES High o

VALUE ADJUSTMENT FACTOR

TOTAL Number of ADJUSTED Function Points

Development Work Product

mla330.100

Version 1.00 10 Aogust 1998
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3 Data Function Types
Internal Logical Files = iLF

External Interface File = EIF

The light grey section represents the results of the analysis count, and the
dark grey section represents the results of the implementation count,

Data Type Record Data Complexity | Multiplier | Function
Element Element Points
Types Types

1. BIid Price Mta ILF

2. Composition per | EIF
view

3. Energy Bid

4. Energy Curve iLF -
5. Ad hoc enesgy ILF
paramelers
6. Adhoc ILF
paramelers :
S ow
7. Plant Data EIF _
E[F e : H!Qh R 3 ISINRET RN I 1 TR
8. System Trading ILF
Parameters
Page 4 Verslon 1.00 10 August 1998 mla330.100
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4 Transactional Function Types
External Input = Ej

Externai Qutput = EO
External Inquiry = EQ

Complexity = Com

Low =1L
Averagn = A
Hign = H
Multiplier = Mult.

Function Points = FPs

The light grey section represents the results of the analysis count, and the
dark grey section represents the resulits of the implementation count.

iranca uon Type File Types Data Element Com | Mult FPs
Referenced Types

1.Supply dates El

2.General Prices

2.1.Calculation El
2.2.0utput EQ
3.8caling

3.1.Calculation El
3.2.0utput EO

4,Setup networks & tx
{oss factors

4.1.Calculation El

4.2.0utput £0

5.Calcuialion of spot

prices

5.1 Calculation El )
5.2.Qutput EO

6.Vlew spot prices
6.1.Startup Inquiry EQ
6.2.Print report ={e]

mla330.100 Versien 1.00 10 August 1998 Page §
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5 Value Adjustment Factor

This remained the same for both the analysis and implementation counts.

General System Characteristic

Rating

1.Data Communication

2.Distributed Processing

3.Performance

4.Heavily Used Configuration

5.Transaction Rates

6.0n-line Data Entry

7.Design for Enduser Efflciency

8.0n-line update

8.Complex Processing

10.Usable in other Applications

11.Installation Ease

12.0Operalional Ease

13.Muitiple Siles

14.Facilitate Change

oI |=jO|=|iaim|lOj=2{ds~| W]

Total Degree of Influence (TD1)

[\v
w

Value Adjustment Factor = (TDI * 0.01) + 0.65

= (23 *0.01) + 0.65
=0.23+0,65
= (.88
|
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1.1

1.2
1.3
1.4

1.5

1.6
1.6.1

16.2

Scope

introduction

This document lists the details from the PEP footprint received from
Quantimetrics and CSC for praject C.

Purpose
Applicability
Definitions

Audience

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

» The student undertaking this M.Sc. project.

o Interssted members of Eskom [T, including my team leader, the IT
Application Systems Quality Team and the IT Application Systems
Manager.

¢ The supervisor of this M.Sc. project.

s Members of the SEAL Management Board.

» Head of Department of Electrical Engineering.

e Individuals who perform internal and external audits on projects
undertaken within the SEAL Quality Management System.

¢ All involved in the assessed project,

Applicable Documents
Specifications

Standards
a. SEAL QMS Document Creation Template, QS 002, Revision 0.02, 3
QOctober 1994

b, SEAL QMS Document Layout, Presentation and Typesetting Guide, QS
003, Revision 1,00, 3 October 1994

mla332.100
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1.6.3 Procedures |
1.6.4 Guidelines
1.8.5 Other Documents
a. FPA Documents
b. SPICE Documents
1.7 Assumptions
1.8 Requirements Traceability
Page 2 Verslon 1.00 10 August 1998 mia332.100
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2 PEP Footprint

—&— Projecl © ~£3— PEP Baseline —A—Maximum =%~ Minimum

Function-Jdelivery
Ingdex

Budget

Staffing Index
conformance

Schedule Function
conformance paints/statf-mont
Mean Time To Function

Failure pointsimonth
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3 Details
Actual Baseline Difference / Multiple
Fdi (AB) 20.6 14 6.6 _
S1 (AB) 10.1 7.2 2.9
fp/sm 25 11 23
fp/mo 62 15 4.0
Time Slippage % 0% 25% 0.0
Effort overyun % 25% | 20% 13
Tal 147 10.0 47
MTTF 22.0 15.0 1.5
.
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| Scope
1.1 introduction
This document lists the details from the analysis and implementation
function point counts done on project D on 9 May 1996, An analysis count
was not done, as mefrics were collected after project compietion.
1.2 Purpose
1.3 Applicability
1.4 Definitions
1.5 Audience
The audience for this document comprise the various stakeholders of the
SEAL, including:
» The student undertaking this M.Sc. project.
o Interested members of Eskom T, including my team leader, the IT
Application Systems Quality Team and the IT Application Systems
Manager,
» The supervisor of this M.Sc. project.
« Members of the SEAL Management Board.
¢ Head of Department of Electrical Engireering.
e Individuals who perform internal and external audits on projects
undertaken within the SEAL Quality Management System.
» Allinvolved in the assessed project.
1.6 Applicable Documents
1.6.1 Specifications
1.6.2 Standards
a. SEAL QMS Document Creation Template, QS 002, Revision 0.02, 3
October 1994
b. SEAL QMS Document Layout, Presentation and Typesetting Guide, QS
003, Revision 1.00, 3 October 1994
m(s340,100 Verslan 1.00 10 August 1998 Page 1
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1.6.2 Procedures
1.8.4 Guidelines
1,6.5 Other Documents
a, FPA Documents
b. SPICE Documents
1.7 Assumptions
1.8 Requirements Traceabitity
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2 Summary

The light grey section represents the results of the analysis count, and the
dark grey section represents the resulis of the implementation cotint.

Function Type Complexity Number of Function Total i
Rating Functions Points Function
Awarded Points
EXTERNAL Low 3
INPUTS Average 4
High 8
EXTERNAL Low 4
QUTPUTS Average 5
High 7
EXTERNAL Low 3
INQUIRIES Average 4
High 3]
INTERNAL Low 7
LOGICAL Average 10
FILES High 18
EXTERNAL Low 5
INTERFACE Average
FILES High -0 10
TOTAL Number of UN-ADJUSTED Function Points
VALUE ADJUSTMENT FACTOR
TOTAL Number of ADJUSTED Function Points
Devetopment Work Product

mta340,100 Veralon 1,00 10 August 1898 Page 3
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3 Data Function Types
internal Logical Files = jLF

External [nterface File = EIF

The fight grey section represents the results of the analysis count, and the
dark grey section represents the results of the implementation count.

Data Type Record Data Gomplexity | Multiplier | Function
Elemant Element Points
Types Types

1. Ad Hoc Energy EIF
Schedule

2. Bid Availabillty

3. Composition per | EiF
view

4. Energy Bid

5. Ensrgy Curve

€. Ad hoc energy ILFE
parameters

7. Adbhot LF
parameters

Page 4 Verston 1,00 10 August 1998 mla340.100
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4 Transactional Function Types
External Input = El

External Output = EQ
External inquiry = EQ
Complexity = Com
Low=1L

Average = A

High = H

Muiltiptier = Mult,

Function Paints = FPs

The light grey section represents the results of the analysis count, and the
dark grey section represents the results of the implementation count.

Transaction Type File Types Data Element Com | Muit FPs
Referenced Types
1.input for query El ok
2.Total sys avail EQ
Inguiry
3.Details for hour EQ
inquiries

4 Details for station

4.1.Validalion on El
station etc.

4,2.Sialion dala EQ
inguiry

4.3,View reserve EQ
4.4, Total server per EQ
station

4.5.Modify station £l
data

4.6.Station unit inquiry | EQ
4.7.Modify station unit | El

data

5.Avaitable station mw | EO

calc

6.Available system EC

mlad40.100 Verslon 1,00 10 August 1998 Page 5
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mw calc ]

7 .View station contract

7.1.Startup inquiry EQ

7.2.View station bid EQ

7.3.Station detail EQ |
inquiry

7.4.All bids inquiry EQ
7.5.Report E0
7.6.Flatfile to printer EC
8.Reports

8.1.8entout vs EQ
contract inguiry

8.2.Diff Calc EQ
8.3.Report EO
Page B Verslon 1,00 10 August 1898 mla34Q.100
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5 Value Adjustment Factor
This remained the same for both the analysis and implementation counts.

General System Characteristic Rating

1.Data Communication

2.Distributed Processing

3.Performance

4 Heavily Used Configuration

5. Transaction Rates

6.0n-line Data Entry

7 Design for Enduser Efficlency
8.0n-line update

8.Complex Processing

10.Usable in other Applications
11.Installation Ease

12.0perational Ease
13.Multiple Sites

14.Facilitate Change

Tatal Degree of Influence {TDH)

Value Adjustment Factor = (TDt *0.01) + 0.65

Clolc|OojN|OC|Wja|t]N|=|j=pn]w

N
N

= (22 *0.01) + 0.65

=022 +0.865
=0.87
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Scope

Intreduction

This document lists the details from the PCP footprint received from
Quantimetrics and CSC for project D.

Purpose
Applicability
Definitions

Audience

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

¢ The student underiaking this M.Sc. project.

o Interested members of Eskom IT, including my team leader, the IT
Application Systemns Quality Team and the |IT Application Systems
Manager.

» The supervisor of this M.Sc. project.

+ Members of the SEAL Management Board,

¢ Head of Department of Electrical Engineering.

s Individuals who perform internal and externai audits on projects
undertaken within the SEAL Quality Management Sysiem.

+ All involved in the assessed project.

Applicabie Documents
Specifications

Standards
a. SEAL QMS Dozument Creation Tempiate, QS 002, Revision 0.02, 3
Qctober 1994

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