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3 Details
Actual Baseline Difference / Multiple
Fdi (AB} 20.9 14 6.9
Sl {AB} 9.3 7.4 2.2
fpfsm 38 13 2.9
fp/mo 78 20 3.8
Time Slippage % -53% 25% L -2.1
Effort overrun % 25% 20% 1.3
Tq) 12.1 10.0 2.1
MTTF 11.0 14.1 0.8
R
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1.1

1.2

13

1.4

1.5

1.6

1.6.1

1.6.2

Scope

introduction
This document goes into the detail in section 10 of MLA323,

Purpose

To manage the subproject of a SPICE assessment o a process instance
which has been par' of the previous PEP project cycie.

Appiicability
Definitions

Audience

The audience for this document comprise the various stakeholders of the
SEAL, including:

o 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.

o 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.

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 1924

Page 4

Version 1.00 10 August 1998 MIa324.100




MLA QNIS Work Breakdown Structure for Doc. No. MLA 324

Project C

1.8.3 Procedures
1.6.4 Guidelines
1.0.5 Other Documents

a. FPA Documents

h. 5PICE Documents
1.7 Assumptions
1.8 Requirements Traceability
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2 Proposed Froject approach

The high level proposed project approach from the feasibility study
document has been axpanded below:

2.1 Key for table below:

Under the actual person-hours column, num’,ers 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
brackels.

All dates are for 1997, unless otherwise recorded.

Where estimates differ from actuals, the actuals are recorded in [] after
the estimate,

Page 6 Version 1.00 10 August 1988 Mia324,100




MLA 324 Work Breakdown Structure for Project C MLA QMS

2.2 Phase 1: Preparation and planning
TASK OWNER- | STATUS | REFERENCE START END ACTUAL
SHIP DATE DATE PERSON-
HOURS
1. Assessment {nitiatian ML Complete 0B/0S 08/05
[12/05] {12105
1.1, Initiate assecz;ient - secure project and agreement or ML Complete
contract
1.2, Establish processes and area to be assessed, aswellas | ML Complete
work products
2. Define and document process ML Compiete 05/95 28/05
2.1. Freparing the Assessment Input ML Complete | MLA 323
2.2, Develop Feasibility Study ML Complete | MLA 323
2.3.  Develop Work Breakdown ML Complete | MLA 324
24, Develog Quality Plan ML Complete | MLA 325
3. Conduct training ML Complete
3.1, Assessor rraining in use of SPICE, instrument and tool ML Complete 07/02/1896 | 06/02
3.2 Prepare training material ML None - . -
3.3.  Briefing the sponsor and/or OU siaff about the ML Complete 08/05 08/05 (2.2[1]
methodology io be used
4. Preparation ML Complete
4.1, Schedule assessment interviews ML Complete 08/05 16/05
42, Review input with assessment sponsor, obtain approvat ML Complete 08/05 08/05
and validate assessor qualifications.
4.3. Informal site visiis to get the ‘feel’ for the processes and | ML Complete 18486 1896 ?

Mia324.100 Version 1.00 18 August 1988 Page 1
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TASK OWNER- | STATUS | REFERENCE STAF 7 END ACTUAL
SHIP DAT: DATE PERSON-
HOURS
products - this was part of the function point count,
44.  Select compatible model, method and instrument ML Complete 05/05 05/05 2.2[1])
2.3 Phase 2: Assessment and analysis
TASK OWNER- | STATUS | REFERENCE START END ACTUAL
SHIP DATE DATE PERSON-
HOURS
1. Conduct assessment ML Complete Sealoq.dbl 12/Q5 16/05
{24/06)
1.1.  Record a raling for each process attribute jor each ML Complete
process Instance
1.2. Collect objective evidence to substartiate the ratings, ML Complete
based on indicators, including:
1.2.1. practices examined ML Complete
1.2.2. work products exan;ined ML Comgplete
1.2.3. people interviewed ML Compiete
1.2.4. rating justification ML Complete
2. Analyse Findings ML Complete | MLA 326 12/05 27/08
2.1,  Verify and validate the ratings z:1d evidence and comect | ML Complete | MLA 326 17ea 16/05
assessment accordingly
2.2. Manage risks and quality of ratings and evidence and ML Comp.ete | MLA 22 2/05 16:05
correct plan accordingly
2.3. Record set of process attribute ratings as a process ML Complete | MLA 326 12105 16/i5
profile
Page 2 Version 1.00 13 August 1998 Mia324.100
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TASK OWNER- | STATUS | REFERENCE START END ACTUAL
SHIP DATE DATE PERSON-
HOURS
2.4. Record evidence 1o verify compliance with the ML Caomplete | MLA 323 Q5/0& 28/05 {2.2[2.1]}
reguirements from:
2.4.1. reference model part 2 and exempiar model part | ML Complete
5
2.4.2. conducling an assessment part 3, including ML Complete
defined indicators
2.4.2. documented process ML Complete
2.4.4. assessor guidance and competence part 8 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 326 08/05 28/05
Sponsor
26. Review {he assessment resuits wiih independent internai | ML Comigle 19/05 19/G5
and correct assessment accordingly
2.4 Phase 3: Reporting and close-out
TASK OWNER- | STATUS | REFERENCE START END ACTUAL
SHIP DATE DATE PER3ON-
HOURS
1. Prepare assessment results ML Coamplete | MLA 328 20/05 21/05
(20/08/19
8]
1.1. Document gzneral findings, conclusion and ML Complete
recommendations
1.2. Generate report ML Complete
2. Prepare assessment presentation ML Complete 22105 26/05
Mia324.100 Version 1,00 19 August 1988 Faged
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TASK OWNER- | STATJS | REFERENCE START END ACTUAL,
SHIP DATE DATE PERSON-
HOURS
2.1.  Prepare presentation, including venue, atteridees and ML Complete | MLA 329 06/05 13/05
barco [28/06/19
98}
22.  Present results fo assessment participants ML Complete
23. Distribute assessment output for review ML Complete
3. Prepare assessment presentation to assessment owner and ML 27105 27/05
immediate stakeholders
3.1.  Prepare presentation, inclucing venue, attendees and ML Cemplete | MLA 349 08/08 13/05 18
barco _ [28/06/19
98]
3.2 Present results to stakeholders ' ML Complete
3.3.  Distitbute assessment outplit to stakeholders ML Complete
4, Ciose cut project ML 28/05 28/05
41. Compiete tiials questionnaires with interviewess ML No longer
required
42,  Compiete irials questionnaires with sponsor ML No longer
] reguired
4.3,  Assessorto complete trials questionnaires ML No longer
requived
47 Prepars lessons leamed and presentation comments ML Complete { MLA 329 06/05 13/05
document [28/06/19
98] l

Pege 4 Version 1.00 19 August 1998 Mia324.100
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1.1

1.2
1.3
1.4
1.5

1.6
1.6.1

1.8.2

Scope

introduction
This document lists the details from SPICE profile for project 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.

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 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

b.

October 1994

SEAL QMS Document Layout, Presentation and Typesetting Guide, QS
003, Revision 1.00, 3 Qctober 1994

mla331,100
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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 Requir=~ents Traceability
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1.1

1.2
1.3
1.4

1.5

1.6
1.6.1

1.8.2

Scope
Introduction

This document lists the details from SFICE profile for project D.

Purpose
Applicability
Definitions

Audience

The audience for this document comprise the various stakehaolders 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 (T Application Systems
Manager.

e The supervisor of this M.Sc. project.

e Members of the SEAL Management Board.

¢ Head of Department of Electrical Engineering.

» [ndividuals 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 Tempiate, QS 002, Revision 0.02, 3
QOctober 1994

b. SEAL QMS Document Layout, Presentation and Typesetting Guide, QS
003, Revision 1.00, 3 October 1984

mla341.100

Version 1,00 10 August 1998 Puge 4
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1.6.3 Procadures
1.6.4 Guidelines
1.8.5 Other Documents
a. FPA Documents
b. SPICE Documents
1.7 Assumptions
1.8 Requirements Traceability
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2 SPICE Profile
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SPICE Assessment Feedback for Projects C and D

MT Lang
Eskom IT Application Systems Quality Team
ESKOM, P O Box 1091, Johannesburg, 2001, South Africa.

Melanie.Lang@eskom.co.za.

1 Introduction

The projecis were new 2-month development projects
used to develop a system in support of group busincss
processes by the in-house 1T department consisting of 2
project team of 3, The system was developed as part of
an existing system, using predominantly fourth
generalion languages. Rapid Application Development
methodoiogy was used.

The SPICE assessment was performed as this project
met the requirements for the assessor’s MLA Masters
research project i.e, it was assessed in the CSC PEP
Programme Cycle 2, and therefore had both fitnction
point counts and a PEP footprint available, as well as
being used by a core Eskom business function and haa
no major problems regarding resource availability for
interviews. A point of significance is that only onc of
the projects was to be assessed, but the interviewees
who were involved on both asked for both to be
dssessed. There is only one process which differs in the
assessment, which is why the report is preseated
together.

In function point and lines of code(LOC) terms they
were small projects.

The {cchnical environment was Client/Server and the
target use of the product was as ar information sysicm.
A moderate level of code reuse was achieved, but
mainly as a result of the programmer's and programme
feam’s software processes, rather than oul of any
significant organizational uniti(OU) processcs,

This document provides a summary of SPICE, the
assessment methodology, the actual asscssment, results

oblained from the assessment and proposed
enhancements to the exisling processes.

2 Abbreviations

The following abbreviations are used throughout this
document;

ATACC: Advanced Test and Change Control

CASE; Computer Aided Sofiware

Engineering

EDM: Eskom Development Methodology

ITD: Information Technelogy Department

MPO; Macro Project Office

oy Organizationat 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 Software Process
Improvement and Capability Determination or by the
acronym SPICE is an international standard developed
by ISO/IEC JTC1/SC7 WGI0 (o provide a struciured
approach for the assessment of software processes.

3.1 The SPICE Modiel

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 a set of interrelated
activities, which transforn: inputs into ouipus.

MLA328.101 Verslon 1.1 10 August 1998 Page 1
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Processes are examined wusing the mechanism of
process assessment, defincd as a disciplined evatuation
of an organisation’s software processes. The output of
the assessment exercise is a profile, which can be used
variously for process improvement (Action taken fo
change an organisation’s processes so that they meet
e organisation’'s business needs and achieve its
business goals more effectively) andfor for
delermintalion of pracess capability - a systematic
assessment and anclysis of selected software processes
within an organisation against a target capability,
carried out with the aim of identifying the strengths,
weaknesses and risks associated with deploying the
processes to meet a particular specified requirement,

The two key components of the standard arc a process
model and guidance on conducting assessments,

The process model is made op of a framework of
attributes in two dimensions: The Process dimension
contains process categorics, processes and  base
praclices, and the Capabilily dimension contains
capability levels, process atiributes and management
practices. Input and output work products are used as
indicalors of levet of achicvement of basc aod
management practice.

Figure 2: The Dimensions of the SPICE Mode!

5
Capnhllit\r4 ftl ] |

Level 3

2

1

o]
Procese' * 1’y RGYP
AN cusmanm?
Procass
Categoty

3.2 The SPICE Process Categories

Pracesses are prouped inlo gencral arcas of aclivity
called process calegories:

1. Customer-Supplicr (CUS)
2. Engineering (ENG)

3, Support (SUP}

4, Management (MAN)

5. Organization (ORG)

Figure I: The Assessment Process

Process

idantiies

Process Capability

mpgo\fi.n‘@t’ - moliates

eferminati

The processes in Figure 2 are enunerated for
illustrative purposes, bul they are not 1he same across
all the process categorics.

3.3 The SPICE Capability Levels

A capabdility level is a set of process and managemens
ativibute(s) that work together to provide a major
enhancement in the capability of a Supplier to perform
a process.

Each level provides a major enhancement of capability
in the performance of a process. The icvels conslilute a
rational way of progressing through improvement of
the capability of any process.

Therc are six capability levels in the reference model,

As you progress up the capabilily maturity scale, you
transform from not pesforming the process (level 0) to
solely performing the pracess (level 1} 1o managing it
at a lcam-based level (level 2) to using a defined
organisation-wide pracess (level 3) to measuring it, and
using it for cffective prediclion and process control
(level 4) and hen finally to optimising it (fevel 3).

The capability tevel of each process is independently
nssessed, by an assessor making a judgement supported
by documented objective evidence. This may bc based
on practice atlributes (by intervicwing process
practitioners and managers) or  work  product
characleristics (by examining decuments, plans etc.)
provided by the SPICE embedded modef, This leads to
a colleclion of profiles which represent the assessiment
oulput, as seen in Figure 2,

A [irst asscssient can form part of a baseline and then
using the Guidclines for Process Jmprovement,
improvements can be prioritised and implemcented in
accordunce with organisational goals,

SPICE is a rclatively new standard and is still
undergoing development and phase 2 trials.

MLA328.101
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4 SPICE Assessment Methodology

This section delails information additional to the
standard SPICE Mcthodology as represented by the
SEAL Of Quality v0.82 tool. Both the instrument and
the methodelogy are SPICE compatible.

4,1 Asscssment Input
The following people were involved in 1he assessment:

1. Erich Roberis was the sponsor and owner. A
sponsor intcrna! to the OU.

2. Melanic Larg was the qualified asscssor
responsible for the assessment,

3. Available process and project resources were the
interviewecs,

4, Chnstine Griesel was the intcrnal auditor,
5. Prof. Walker was the external auditor

Refer to the Assessment Quality Plan (MLA325) for
further detail on their responsibilitics.

The purpose of the assessment was to provide a profile
for comparison against the functioen point count and
PEP foolprim, providing additional insight into
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 ieam-based (no
automated tool was used, but a group was involved),

The assessment type was fuil (covering all processes),
basic {without adding additional processes 1o the
SPICE set) and initial (no previous assessment had
taken place.

The scope of the assessiment was all the processes,
excluding  Acquire  Software  and = Manage
Subcontraciors, up 1o capabilily level 3 (Established
Process) where applicable within Eskom IT Applicalion
Systems {about 200 peoplc). Reasons for limiting 1his
scope is that as a resull of this being an assessment with
an iotcrnal spomsor, the sponsor would only have
control of those arcas he managed and very few
processes were expected to be at level 2 and even less at
level 3,

Main constraints tncluded:

e the availability of kcy resource and maximun
amount of time to be used for the assessment, This

was restricted to +- 1 hour for 6 days for the main
inerviewee,

+ conftdentiality agreements protccted the identity of
an interviewce outside the SPICE Asscssmeni
Team.

4.2 Assessment Approach

The asscssmient schedule invoived Preparation and
planning (of the assessment input and project and
quality plans), Assessment and Analysis (with the
identificd rcsources and auditing with identified
cxperis); and Close-Out and Reporting (Presentation o
ail involved).

4.3 Assessment Assumptiony

The following assumptions were made during {he
assessment:

1. The assessment was conducted as far as possible
with the project feader, and (he assessment ralings
were validated by reviewing the available
documentation and  cross-checking  cemain
practices with other resources.

2. Most of the Organisation process category focussed
on a much higher fevel, and was covered by the
upper managerial roles, rather than the junior
ones.

3, The main focus of the assessment was the
Engincering and Cuslomer-Supplier categories, but
with the additional time, it was decided 1o
complete the endire profile,

4, As this was a discrete assessment, it was essentially
a snapshol of the processes at a point in lime after
the function poini count had been done, and which
was covered by the information in the PEP data
caplure forns. This meant Lhai processes which
may have been used later on in the year, were not
assessed.

5. Duc lo the informal naturc of thc project, base
praclices were examined mainly on the basis of
trust, rather than expected documented evidence,
however, where documents were available, they
were informally examined, alihough not rated, and
listed in the Asscsstent Working Docuiment
{MLA326).

6. Main projecl wambers were  available for
intervicws, but rather than thcm being 100%
available for a week, the assessor had 1o be
availablc to accommodate them, As a resuit of the
timye and this resource conslraini, only the project
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team lcader and team wmember, group systems
application manager, MPO project leader and
applications manager werc interviewed, and
problems arose where areas were covered strictly
by other project roles, aithough the project tcam
ieader’s view was taken as objectively as possible.
It was thus assumed that the project team lcader
was aware of most of the procedures followed, and
probiems encountered during the project, and could

5 SPICE Assessment Findings and Analysis

This section presents the profiles of each process
category and summarises findings. For detailed
evidence and ratings, consult the Assessment Working
Document (MLA326).

This section is in the following format:

provide the most accurale view of the processes,

4.4 Assessment Risks

The following risks were considered throughout the

assessment:

Table 1! Assessinent risks and planned approaches

Risk

Management

The assessment
may cross
boundaries into
areas which are
not coverad by
the scope i.e. IT

Where possible, these processes
were omitted from the assessment,
as they were processes which were
not under the contro! of the
sponsor, and no changes (o them
could have been made. This meant

For each process category,
= Description
»  Graph of process calegory

e Summary of supporting evidence and
findings

Summary of findings
» Summary graph

*  Summary of assessment findings

5.1 Customer-Supplier Pracess Category

Application that the next level of the

Systems. assessment e.g. for the base These are processes that directly impact the cusfomer,
practices, the process ratings support development and transition of the product (0
would be adjusted to exclude that ihe customer, and provide for its correct operation and
practice aggregalion, use. They include: (1) Acquire software, (2) Manage

- - - customer needs, (3) Supply software, (4) Operate
The size of ﬂ:tc The major source of information software and (3) Provide customer service.
group of project | for doing the assessment was the

resources, who
each work on
several arcas,
may cause
problems in
terms of
coverage of the
processes and

caprbility levels.

praject team leader, supported by
the documents in the project
folders.

The assessment
team made use
of the existing

A combination of interviews and
investigation of the documents
wete used to do the assessment, It

documentation will be taken on trust that what
that has been Tas been siated and submitted by
created fo the assessment parlicipants is true
confirm the and correct,

assessment '

rating, There
was insufficient
time to review
every documnent

Figure 3: Customer-Supplier Process Category

4
Capabllity
Level

Acquire Software was excluded from the
assessment, as it was assumed that (he cuttomer
had defined the need, busimess case a~d ‘hen

that has been approached IT with high level reqinrements, &s one

created, of the possible suppliers to produce a suitable
contract.
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2. The customer provided the pool rules document
which formed the system requirements. They were
also involved in development on a daily basis,
involved in extensive reviews and communicated
with the IT applications manager for geoup. This
was still oo informal to make the Manage
Customer Needs process of a higher capability
fevel.

3, As the praject was based on time and matetiass,
formal contract was negotiated and costs were
never discussed. Feedback i.t.o. progress and risks
were communicated regularly. Upgrades to the
system were emailed to most sites to replace old
version and for temofe sites, on-site installation
was performed. An ‘upgrade’ facility exists on the
cuirent system.

4, Operational risks centred around client/server
issues, but no plans were developed to manage
thesc. Diy suns by the user were used for
operational testing. This software was a pant of the
programme’s environment and no problems were
experienced. User requesis were emailed to the
team leader and tracked. The server capacity and
performance was actively monitored.

5. Training was not necessary duc te the close user
involvement, but they conducled their own
additional training to others, support was managed
through Custoraer Care (Eskom IT’s one stop
customer service) and monitoring performance was
performed on databases. Custumer satisfaction was
established and communicated, with the team
receiving several awards for their efforts.
Comparisons were done inlernationalty that the
systemn was highly automased, but did not have the
bells and whistles, giving unfavourable feedback to
the customers who had requested the sysiem ve
developed.

Generally, there was a fairly good relationship between
customer and team facilitating this process, but a
different team and/or cusiomer may not have resulted
in the same assessment., Mosl base practices are
performed, The strengths of this process category is
mainly as a result of the cusiomer’s rclationship with
the team The weaknesses ol {his process calegory was
that the minimal level of configuration maragement
that was used would make it difficuit to repeat.

5.2 Engincering Process Category

These are processes that direcily specify, implement, or
maintain a . wtent and product and ifs user
documentation. They include: (1) Develop system
requirements and design; (:y Develop sofiware
requirements; (3) Develop softwarc design; (4)

Implement sofiware design; (5) Iutegrate and test
sofiware; (6) Integrate and test system; and (7)
Maintain system and software,

Figure 4: Engineering Process Caftegory
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1. The programme system architecture defined the
basic requiremsnts. Programme version and
chunge contrel influenced the release strategy. No
formal communication mechanisms existed, as
there was a close relationship with the customer.
For project D, the old system was replaced with
30% additional requirements and an additional
component fo be integrated. For project C, the
customer provided a document describing the
process they wanted implemented

2. Sofiware requirements such as environment, tools
and operating environment were derived from
programme standards. Only a single release was
developed and one customer formed the single
point of condact, A prototype screen was developed
to evaluate project D requirements, while an
algorithm 1was provided to evaluate project C
requircments

3, SQLWindows environment and programme
architccture was in place. An issues document
tracked the detailed design. Complete traceabitity
between requirements and design could not be
established. .

4. Code units with comments were implemented, No
other implementation  documentalion  was
developed, Individuals were responsible for
component testing and programme test procedures
were used. Extensive verificatton was performed
through dry runs in the test cycles,

5. SoRware and system testing were treated as the
same. Thorough re-testing was 1he regression lest
strategy. The test conditions and time and order of
execution, which formed the process was provided
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by the user, as well as a test scheduie. Tcst were
not formally documented, but developers who were
experienced in the business area understood the
needs, User assisted with testing. Live data was
cross checked with manual calculations and the old
system outputs. Resulting problems were
informally noted,

f The business process was continually improved,
resulting in the supporting system  requiring
mzintenance for scveral months and a database
enhancemenl forced some re-design and rte-
construction. “Blue Book’ (programme’s database
standards) was opdated with the latest database
information. These changes did not require
retraining or retiring of the old system,

The Engineering process category is performed placing
all of the processes on level 1. Processes were
dependent on the team which has been dedicated to
servicing group, and in paricular this feam which was
dedicated to project requirements. Standard process
consisted of Eskom Development Methodology tailored
for Rapid Application Development. The strengths of
this process catcgory are that most bagse praclices
performed; process performance were based on tcam’s
previous cxperience. The weaknesses of this process
category arc that only some docurnents are under
configuiation management; the minimury quality of
some of the work products are not defined and
informally controlled; in other words, there are some
standard formats, some verification and validation is
performed such as reviews and audits; and version
control, The weaknesses arise mostly from the lack of
work product management practices as described by the
Capability level 2 of the SPICE model.

53 Support Process Category

These arc processes that may be employed by any of
the other processes (including other supporiing
processes) at various points in the product development
Iife eyete. Tacy include: (1) Develop documentation;
{2) Perform configuration management; (3) Perform
quality assurance; (4) . form work producl
verification; (5) Perform work product validation; (6)
Perform joint reviews; (7) Perform audits; and (8)
Perform problem resolution,

Figure 5: Support Process Calegory
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No formal documentation requircients were
defincd, but programme required the ‘Biue Book’
to be kept up to date. Documents (those which did
exist electronically) were stored on the server and
distributed to those who needed access. Other than
the ‘Blue Book’, no other docnments were
maintained ar checked,

PVCS was the lool used for configuration
management on software code, but nothing existed
for documentation. Only a single version of project
D was released. An informat configuration
management library existed on the network server
and CASE dalabase. Only 2 people had write
access for documents and source code, Change
control of most ilems were informal, and only
recorded during maintenance.

Quality  assurancc  was  project  team’s
responsibility, The only criteria checked was
functionality, performance became an issue later,
Team leaders ensured quality of work products and
process, QA mainly consisted of testing and
walkthroughs. The Christmas time period during
which this project was run meant that no resouices
oulside the team wete available for peer reviews.

Traceability from original requirewtents was not
fully defined. The systemn was the only work
product verified through dry runs (walkthroughs)
and festing. Requircments changed daily and
revicws were performed by the cusiomer,

These reviews also formed the validation, All usces
were involved in dey rans and worked according 1o
the defined test schedule, Anomalies were
communicated by the user phoning the team
leader, who infarmed the developer of the ch.

to be implemented, who sent the chauge
application to the user,

MLA328.101

Version 1.0t 10 August 1998

rage




SPICE Assessment Feedback for Project C and D

6. Joint reviews consisled mainly of the dry runs
where all requited support persounel were
available. Management and technical reviews were
constantly donc and software process assessments
were not done.

7. No project audits were conducted. 2 extemnal
information audils were done on programme in it’s
entlirety.

8. Pr Tem resolution took the form of the customer
dir. ..ly conlacting the developer or a standby
group afier-hours. Problem details, prioritisation,
resolution and tracking was done using ARS
(Eskom IT’s Produclion problem management
syster) and SLA's (Service Level Aprecment
between customer and IT). Defect correction and
distribution was performed immediately on
environmental problems, otherwisc according to
priority. No defect analysis was performed.

This process category has much improvement potential
with many of the base praclices not fully performed.
The strengths of this arca consist mostty of the fact that
a customer was fully involved in afl verification,
v olidation and joint reviews, Befter attention (o
documentation and configuralion management would
improve processes. Other quality assurance techniques
shonld be investigated,

5.4 Manzaement Process Category

These aiz processes that contain practices of a generic
naturc vhich may be used by anyone who manages any
st of project. They include: {1} Manage the project;
(2) Manage quality; (3) Manage risks; and (4) Manage
subcontractors.

Figure 6: Management Process Category
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L. Scope of work, project cslimates, work breakdown
structure.  project schedule and  infrastructure
requic sments were performed, using MS Project

project plans. Project was time-boxed. Customer
defined the development stralegy and atlocation of
responsibilitics, oftcn making the project difficult
to control. Rapid application development life
cycle was used. A weckly project meeting kept the
customer informed of the project tracking. Project
pecfortnance was evaluated through walkshroughs
and testing.

2. The only quality criteria was the functionality and
schedule and measurcd through enor tracking and
peer testing, Test vecords were kept, Cuality was
not formally managed.

3. Risk management was performed at the
programme level as part of the project stralegy. Al
the project level, they were only managed after
they became issues.

4. No subcontraciors were managed.

Difficulties arosc as a resnli of the fact that
management crossed boundaries  outside the
organisational unit. This made it difficull to control,
and although this ensured that specific quality criteria
werc met, it was likely that IT specific criteria had ‘o be
forfeited to mect these.

5.5 Organization Process Category

These arc processes that establish the business goals of
the organisation and develop process, product, and
resource asseis which, when used by ihe projects in the
organisation, will help the organisation achigve ifs
business goals. They include: (1) Engincer the
business; (2) Define the process; (3) Improve the
process; (4) Provide skilled human rcsources; and (5)
Previde software enginecring infrastruciure.

Figure 7: Organization Process Category
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1. A strategic vision was cstablished for the
organisational unit, but not many people scemed to
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be aware of it, indicating a problem with
deployment. The appointment of a quality advisor
and subscription to an international benchmarking
programme was considered 16 be the starling point
of establishing a quality cullure. Programme had
an integrated team. Formal incentives for the
project were provided. Recognition / rewards are
based on end product rather than process outputs
(End product is usuaily considered to be a working
system - process oulputs are intermediate
deliverables, which would indicate a well-
documented system which is casily maintainable
and possibly contribules to future projects). For
those who chose to participate, therc was a
Personal Development Plan (PDP) for carcer
developinent,

2. This project was not used specifically to cither
define or improve existing QU processes, although
it (among others) could haye been one of the
contribwting factors to future process definition..
Processes which were being deflined at this timo
was Advanced Test and Change Controt (ATACC)
for Eskom's standard lest and change control
process and Macro Project Oflice (MPO) for
Eskom’s standard project manmagemenl process.
The AMI team tried to introduce processes through
weekly information meelings. The base practices
were mosily partially 1o largely performed with no
policy for it's use and no performance
expectations. Process wmeasures took the form ol
PEP Baselining and function poinl counling and
numbers of crroxs per cycle, PVCS usage and rate
of success of issues far programme subprojects.
Human resources for sipporting process definition
were informally defined and provided through the
AME teom, MPO resources and the Quality
Advisor.

3. As ihc processes for MPO and ATACC were
currently undergoing definition in the timeframe
assessed, lhese processes would troprove the
current praclices. However, for the Eskom
Devetopment Methodology (EDM) which had been
defined prior to this timelrame, improving the
process would racan improving the EDM itselll An
object orientation pilat projecl was run 1o esiablish
viabilily. There were no formal plans, resourcing,
standards or process infrastructure for future
process improvements i.e, it appears to be ad hoc,
and not a direct resuli of organisational goals.

4, PDP's and busincss plans were used to identify
human resource necds, These were used by the
training deparument to acquire iraining courscs.
Al programme resources were required o attend
training in SQLWindows and Oracle. Project
teams arc defined and available resources with the

necessary skitls are selected, otherwisc the
recruitinent  process is started. The Personal
Performance Contsacl, Job Output Models and
tcam Performance Appraisals are used to cvaluate
stalf performance and feedback then given. Good
personnel records are kept, no formal training
records arc kept dand skills information was
previon~t kept in the EDCO system but is now
outdated, A'l progranune icaim members have a
common vision to support customer’s business,
Empowexment and team interactions are not
formzally defincd,

5. Sofiware enginvering infrastructure are limited to
technology  specific  issues and  physical
infrastructure, as well as several team standards. A
reyse library in the form of the use of
SQLWindows component libraries is partially in
place, however not organization wide or as a
formal part of the life cycle,

This process category was someiimes difficult to assess
on a project level, and was taken on a much broader
view, For the Provide Skilled I ..nan Resources
process, SPICE sugpests that training and skilling is
thic responsibility of managers, however the OU took a
human-centred approach, where cach individual is
responsible for hinvherself and empowered to make
their own decisions. This may also be the rcason that it
performed better than the others. This may be the
reason for unsuccesslil deployment of other protesses.
The fact that people are empowered, means they
manage and control their own decisions and their
subordinates, so insicad of having 1o oblain
commitment from 1 manager, ihe process deployment
feams have to obtain commitment Irom 200
‘tanagers’. Although processes are defined, there is no
arrangeients for foture improvements, Infrasiructure
by means of organisation-wide stendards and resource
libraries (of all configuration items) did not exist, but
was provided for the physical and lanpuage software
engincering cnvirontaents, As a resuit of the high team
coordination, cooperation and transparcicy and the
move lowards resource libraries, many of the processes
are at level 1.

MLASZ28.101

Verslon 1.91 10 August {933 Page B




SPICE Assessment Feedback for Project C and D

§6 Summary

Fligure 8: Derived SPICE Profile

BLevel 0
BlLevel 4

Blevel 1
Mlevel 5

BLevel 2 BLeveld

Capability: This project is mainly at capability
Jevel 1, performing a large nuraber of the base
practices and many af the aclivitics managed by
the various levels of leadership. As a result of
processes not existing, or the one's being used on
the project not being documented, the project
would onty be unrepeatable if resources within the
same teams are used. Most of the teams making
use of (he pracesses will »ever achieve higher than
level 2. The crux of levw 1 are that processes are
not dependent on individuals, ie. if someone else
in the team bad (o be given the same project, they
would be able 1o achieve *Y¢ same level, apari from
several individualistic arcas where they may be
stronger or weaker, Level 3 is dependent on the
fact that anyone in the departinent would be able to
take on the project and not specifically ihe tcam
involved, This of course would take into
congideration management practice 2.1 that an
individual with the required skills was chosen.
However, the fact that the Engincering processes
had the most highly skilled resources may indicate
that individuals have to acquire skills in the afber
SE processes  (eg. manage quality, develop
documentation). This would also mean 1ibat it
would not wake a difference if anyone else in the
QU had been managing cg. quality instead, since
they would have had as much skill as another
person.

Experienced Resources: The projects asscssed
definitely had highly proficient and skiiled
resources who did not necessarily need processes to
ensure best practices, but the lack of cotrect
documecntation would make it difficull in future lor
maintenance. The nature and experience of (he
feam made (hem inadvertently follow basic
sofiware engincering practices, but nothing

formalised, or decumented, which would lead 10 a
repeatable process. Thesc software engineering
practices wete also more easily planned, tracked
and managed than the support and managemient
categary practices.

Service Provision: Eskom projects appear to be
highly pressurised, where customer requests are
often satisfied without regard for what may be
‘healthy® for the QU. QU members seem to be
condemncd to a service provider role (except in
onc-off projects). This sisuation is a hindrance to
proper planning, tracking and management since
unplanned for emergencies interfere with work
which cannot be reschedufed. This forces project
resources to work long hours, often with no
additional reward. This could have an effecl on
cmployee (dis)satisfaction.

Size Counts; The fact that the systems ar2 rather
small has a positive impact, since they appear to be
casies to plan and manage, although constraints
remain severe,

Process Gwner: A major problem is that there is
no clear definition of who owns / is responsible for
which paii of most processes,

Existing Procedures and Libraries: The fact {hat
there are a number of procedures and even sesource
libraries that have been defined was a pleasant
surprisc. Unfortunately, they are niol widely enough
available or in some cases, ate rejecled by process
users as being oo broad to be applicable.
Standaione projects arc usually thought to be fairly
simple and not requiring processes, however
existence of standard depariraontal processes,
architectur¢ and various libraries of resources
wonld not only speed up development, but also
assist in maintenance. Enginecring process
category slandards are centralised in the ‘Bluc
Book’ (Programme’s database standards).

Fecdback Leop: For the ecxisting standard
processes, there is currently no mechanism in place
for those who usc it (and possibly tailor it} to
provide feedback 10 tlie owners, so that they can be
modificd, or the tailoring can be noted as a
possihility. Althouph the processes stale that they
shiould be re-looked at every half-year, this does
not happen, as there is no responsibility assigned
for this.

Pilot Process Projects: Different requirements of
cach site makes using a pilol project to test a
process difficult, It is important to take the pilot
sife’s problems info account in context with the
influence and requirements of the rest of the OU.
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Processes coutd be beta tested where responsible
parties within all (developmenl and maintenance)
leams gather obscrvations from within their
programmes or their functional arcas and
communicate these to the process definition and
improvement change control administrator. This
would then be incorporated imlo cach project’s
plan.

9. Intangible Systemn: Protolyping is used as ihe
excuse whel requirements cannot be gatherved for a
sysiem, but if a syslem is supposed to fulfil a
business function repardless of (he {echnology or
the inlerface, this should be able (0 be pathered
during analysis and design and during detail
design, inlerface and other issues may be
considered. This is 2 problem with both user and
developnient teams, since the user is usually unable
to visualise and developers are unable 1o explain a
virtual system. It is important that “visionary”
users and business analysts be involved at the
requircments level and that “visionary” uscrs,
business and system analysis be involved at the
detail design level. This will mean that a project
can move through a waterfall model and not
require as much rework ds  comlinmal re-
development will require.

10. Maintenance of Work Products: In general,

projects are fairly well done and documented as far

as allowed ic. if a customer demands a delivery
date, the resources do as much as possible by that
date, bul documcntation is oficn not considered to
te of as high a priority, padicularly when a project
is timeboxed. There is a tendency afier moving to
the next phase to ignore maintenance of output
work products or deliverables from previons phases
{c.g. changes noted in minutes, nst be recorded
as change requests, and updated in code, test data,
design, analysis and specifications), This lcads to
re-analysis and re-desipn if {the inevitable)
additional maintcnance or enhancements arc
reguired, and cven if the original rescurces are
involved, they will not remember the workarounds

and changes (rom the old system. Even worse, il

there is re-developtent or conversion of a system,

then the analysis and design has {o be re-worked,
instead of just new requirements added on.

11. OU Scope: As a result of the fact that our projects
are not really standalone projects, but are part of a
larger progranune, this means that the assessment
exiends further into  pgroup  information
management, where IT's cusiomer is actually a part
of the development team, and the busincss
managers, as well as the programine managers
manage customer needs. The difficulty with this is
that there needs 10 be complele communication

between all paries involved, Often responsibilities
and roles are not clarified and process exceution is
dupticated or not performed at all,

Although asscssments were performed on specific
process instarces, Lhey scem to be typical of the entire
OU. So, the individuals which arc part of the projects
are not to blame (except il personal professionalisim
was an issue), but rather the system of which they arc a
part - fhere is no means of seeing the whole picture.
You nced to define EVERYTHING as a part of a
system and process in order to do that.

6 Signilicance

This scction discusses lessons learned and suggestions
for improvement [rom all tne assessments performed as
part of the study,

6.1 Laessons Learned

Questions and problems were directed to the local trials
co-ordinator and discussed at some of the meetings of
WGI10. The following were experiences from the
SPICE asscssiment:

1. Assessment Management: Like any project, an
assessment should be carefully planned, resourced,
managed and {racked. Although most of this
assessment was performed last year, the fact that
alt documentation Liad been kepl up 1o date, meant
that it was [airly casy lo conlinue from where ane
had left off.

2. Accuracy vs. Time: In the idcal world you would
wanl to intervicw every practice/process "user" and
review cvery work product, bot taking the Parcto
Principle (io only perforin 80% of the work, since
the additional 20% will require as much cffort,
with little benefit) into account, you should be able
1o get a fairly accurale view from a good sainple of
people and work products. Further time reduction
can take place if inlerviews are audio- or vidco
laped and the asscssor consolidates and reviews
together with work products simultancously later,
Reviews are very tiring and should not exceed 3
fiours a day. Timeboxing may be a gaod technique,

3, Habits: Intercstingly, alihough projects vary,
pracesses are like babits and most people
remember how 1hey performed a specific pracess,

4,  Honesty: Inlervicwees appeared to be fairly honcst
(aithough some discrepancics were found, as a
result of misunderstanding and/ar
miscommunication, rather  than  intentionat
misleading). it is expected thal for an internal
asscssment, interviewces would continue to be
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honest as long as the results were not to be used for
personal  measure, Generaling accurale
documented evidence (unless an ISO certificate
depends on it} would be counterproductive. but for
+ny assessment / test there is likely to be a way of
cheating if interviewees are trained to answer in a
specific way, bul like ali fests, the best way to pass
is the honest and legal way,

5. Capability Level Assessment: At the higher
levels, the assessnent becomes more difficult,
since cvidence of management practice
performance must be found. These were not
assessed in detail, since it was limited (o (usually)
an outdated project plan, which had some activities
on it, and then the main inteiviewee was usually
able to say which were and wete not itrnplemented.

6. Record Availability: Difficult o perform post
assessment if records from that point in time are
unavailable e.g. correct version of Blue Book,
rather than current versicn.

7. SPICE Assessor Skills: Recommended that a
SPICE asscssor have basic system knowledge i.e.
analysis, design and construction, so that they are
able 10 recognise dishonesly from an interviewes
based on documented evidence. Also, auditing and
software engincering skills are an advantage. A
recommended skill set as you assess each process
afiribute level for capability levels is project
management, qualily and  configuration
management, siandards (both inlernational and
OU) and 1esource and infrastruclure management,

8. SPICE Asscssment Difficulties: were experienced
when assessing related or dependent practices, The
large amount of time is spenl on validation. Alse,
resource availability influences scheduling, and
even advance planning docs not ensure that
interviewees or auditors will be available whan
rcanired. A uscful ool would be cross-check
matrix between somie of 1he practices and
capability levels, although if you do the assessment
within a shorc time frame, it should not be very
hard to establish,

9, SPICE Asscssment Process: Recommended 1o
perform in the following worder: For all
intervicwees: (1) Conducl interview and collect
ALL work products, {2) Review infcrview and
work products and assign ratings, (3) Conlirm with
interviewee, (4) Audil and confirm with external
anditor.

6.2 Recommendations

The following general approaches can be taken;

1. Action Plan with Approval: The next process
improvement step should be taken, but not in terms
of this individual project, bul rather as a larger
initialive across the department, Management
should approve the areas for improvement, goals
and targets and thereby actively commit the OU to
the process impravement, An action plan should be
put together describing the set and priority of
actions {0 improve software processes.

2. Root Cause Analysis: A complete impact analysis
could be done to determine whe main root causes of
the problems. They not only have a negative effect
on the process, but alse on the people and
technology too. Elimination of these should
become a priorily and would derive the greatest
benefil.

3. By Osmosis; Use some of the lessons learned and
techniques within the programme Architecture
tearn 10 introducs changes to the entire OU.

4. Incressed Capability Lovels: In order to achieve
level 2 and higher, base practices must be
documented in a common process framework, with
individual and team tailoring also being noted in a
commonly identifiecd document. Also, all work
products must be under  configuration
management. We then run into the difficulty that
you will no Ionger be able to maintain the speed of
detivery, since you have additional work products
to be delivered to your OU and not to your
customer, However, eventually these work products
should have slandard templates and should
influence later work which would requirc less
planning and wmore implementation iime, as the
slandard plan templates should exist and just
require minor tailering. Also, resources will have
the required pracess experience to understard what
needs to be done when, and will almost execute out
of habit, without requiring a defined plan
(although the project manager must still track
this). Ifa workshop is supposed 1o cover managing
customer necds, QA, verlfication and developing
system requirements, then there shovdd be a
standard checklist, so that it will meet all {hose
requirements. Such a project requires al least a 2-
year commitment.

As a start, one or more of the following actions could
be taken, taking the OU's business goals and objectives
into consideration:

I, Process Roles: Define process owners and process
stakeholders.

2. Process Deployment: Identifying an integrated,
standard set of processes, which are available in a
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standard format in a slandard area. Existing
processes should be deployed and training or
standards on related tools {e.g. timesheets) should
be given to all process users. SPICE could be used
as the common framework. These should then be
monitored, controlled, audited and continually
improved,

Process Change Management: Definc change
management process and roles and responsibililics
for standard processes i.¢. ATACC, EDM, MPO.

Process Tracking: Accurate record keeping from
timesheels would assist in future planning and
estimation efforts and impact analysis.

Maintenance Process: Alternately, change focus,
use Phoenix as basis, and then re-define process for
'small devclopments’ or maimienance {similar to
micro function points) i.¢, investigalc and establish
a common process framework.

A Work Product Archive: should be defined and
created, where deliverables of cach sofiware
development phase of a project including source
code, praoject history and catcgoriscu Jessons
learned are stored for fulure relerence, Project
plans should also be submilted and consolidated
across the OU, giving a good resource usage and
availability tracking mechanism. These must be all
under strict configuration management inciuding
auditing.

Requirements Specification: Using EDM with the
requirements specilication document template for
capturing functional and non-functional spccs
{under review for inclusion in MPO), all
requirements can be capiured and used for auditing
purpeses. This will allow project managers to focus
only un contractual obligations and enforce better
requirements definition and change control, not
only in terms of funclionality, but ‘quality’ 100,

Change Control:  Although the template
tnentioned in the previons point would try to assist
by listing att possible considerations, requircments
will always change as a result of some omissions or
ignorance. These changes will always need to be
controlled i.e, a good change contvel methodology
must be in place. This would 2.4 with contract
re-negotiation,

Eskom Supplier Standards: would greatly
improve des Mopment and tesling, as it is clearly
impossible to test for endiess possibilitics and
fimiling hardware/soflware to some prefcrred
supplicrs would allow onc to sct up @ test fab in

10,

11.

12

13.

14,

15.

which all performance testing could be properly
run,

Intermediate  Deliverables: Process  outputs
should be additional product outputs i.e, define that
we require actuals to be recorded correctly for
future planring, require lessons learned to be
documented for input into other projects, require
contributions to reuse fibraries ctc.

Professionalism: Pcople should be professional
enough 1o recognise the impact of their actions on
the rest of the system. System being supervisor,
team members {amy onumber of fcams -
programmes, technical, customer elc.), customer,
subordinales, This is a personal responsibilily and
is not & skill which can be 1aught.

Communication Procedures: The large number of
roles and parties invelved in proccsses are not
distinclly modelled in SPICE, but creates a
considerable communication overbiead. There may
be a need 1o sct up proper communication
procedures within and external to the department,
so that a single consistent message (under
configuration tmanagement) is always sent out.

Training: Due to the nature of the skilling process,
is important tha all OU members use a mechanisim
such as the PDP to cnsure tliat tliey continually
renew their skills and arc assigned to new projects
1o goin expericnce. There should be a minimum
standard of education for each process rolc (e.8.
systems analyst), Education will cither be formal
instructor-led, vendor-provided training or CBT
training from IT Training. Sclf-study is not bad,
but there is no way of sceing at what standard the
knowicdge is.

Knowledge Sharing: There must be a realisation
that one is not being employed because of personat
project  knowledge, but rather the personal
knowledge they can contribute 1o their peers, the
department, their customers and Eskom. Continual
re-work is the result of being unable o or refusing
to share information. This has to bc a conscious
offort from management, team leaders and leam
members, but should probably starl wlere it is
most visible, Knowledge sharing groups should be
set up, and cach person should be expected (as a
personal KPI) 1o contribute. Registers (¢.g. contact
persons for fonclion point measurcment) and
procedures (eg. how to setup Windows 95 on a
notebook) or+ald be documented,

SPICE  Assessment  Embedded  Model:
Recommended to re-tdefine or add to base practices,
work producls, resource and infrasiructure 10 use
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Eskom terminology and/or create comnion process
framework using SPICE model (or IS0 12207).

7 Conrclusion

On a final note, suggestions have been made and it is
up to the process owners and assessment sponsor to
decide on the actions {o be taken, Individuals may also
choose to improve their personal sofiware process. This
is a medium term initial commitment with long term
benefits, Individuals may also choose o improve their
personal soflware process.

As this is part of a larger sludy, the next step for the
siudy is to establish, in conjunction with the other
8FICE assessmenis;

1. insight provided by the foolprint performance
indicators into the capability level of au OU,

2, insighl provided by the foolprint performance
indicators into the capability level of a process,

3, insight provided by the footprini performance
indicators into the capability level of a process
category.

4. insight provided by the capability Jevel of an QU
into the xootprint peeformance indicators.

5. insight provided by the capability level of a process
into the foolprint performance indicators.

6. insight provided by the ¢apability level of a process
calegory into the footprint performance indicators.

7. limitations of SPICE covered by PEP.
8. limitations of PEP covered by SPICE,
9, limitations of both PEP and SPICE,
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1 Introduction EDM: Eskotn Deyelopment Methodology
SPICE assessmenis were performed on the following 4 ITD: Information Techn

) g : f ology Department
projects. These projects were sclected because they met &y ¢
the requircments for the assessor's MLA Masters MPO: Magcro Project Office
research project i.e, it was assessed in the CSC PEP
Programme Cycle 2, and therefore had beth function ou: Organizational Unit

point counts and a PEP foolprint available, as well as
being used by a core Eskom business function and had PEP:
no major problems regarding resource availabitity for
interviews, Although only 3 were to be assessed, when
interviews for SPICE bepan, one of thc project (cams
had had two projects as part of the PEP Baselining and SPICE: Software Process Improvement and
requested that thieir second project be included as well.

CSC Performance Enhanceinent

Programme

Capability Evaluation
The tables below provides a summary of the chosen pabity

projocs. 3 Seftware Process Improvement and
Table 1: Projects Summary Capability Determination
Pfojéct © - Description ISO/IEC 15504, also known as Soltware Process
Improvement and Capability Determination or by the
. Negg 3‘;110"':"1 4s(t3aLndlaI3ne development an acronym SPICE is an international slandard developed
precominanty 4~ piatorm by ISO/IEC JTCL/SC7 WGIO to provide a structured
B New 6-month standalcne development on approach for the assesstment of soflware processes.

redominantly 4GL platform
P yasLe 3.1 The SPICE Model

Cc New 2-month integrated development on , .
4G platform The tmodel adopted by ISG/IEC 15504 is shown in
Figure 1. Fundameatal 1o the model is the concept of a
D New 2-month Integrated development on process, which is described as a set of interrelated
4GL platform activities, which transform inputs inlo outpils.

This document provides a suinmary of SPICE, the
assessment  methodology, the actial assessments,

summary tesults obtained from the assessmenls and -
proposed enhancetments te (e existing processcs. @c‘e;

2 Abbreviations

Figure 1! The Assessment Process

The following abbreviations are usced throughout this

document:

ATACC: Advanced Test and Change Contrel

CASE: Coimputer Aided Sofiware Process ), Capabllity
mprovem< motivales \@e_rmiggtp

Engincering
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Processes are cxamined using the mechanism of
process assessment, defined as a disciplined evaluation
of an organisation’s sofbvare processes. The output of
the assessment exercise is a profile, which can be used
variously for process improvemeni (dction laken to
change an organisation’s processes so that they meel
the organisation’s business needs and achleve ifs
business  goals more effectively) andfor for
determination of process capability ~ a systematic
assessment and analysis of selected software processes
within an organisation agains! a targel! capability,
carried out with the aim of identifying the strengths,
weaknesses and risks associated with deploying the
processes to meel a particular specified requirement,

The two key components of the standard are a pracess
model and guidance on conducting assessmenls,

The process model is made up of a framework of
attributes in two dimensions: The Process dimension
contains process categorics, processes and  base
practices, and the Capability dimension contains
capability lovels, process attributes and management
practices, Input and output work producis arc used as
indicators of [levet of achievement of base and
management practice,

Figue 2: The Dintensions of the SPICE Model

B
t:apm:nlﬁt'.i'4
Levot 3

2

1

0
Pracesa® # 2" T APEY°
st
Process
Cntegory

3.2 The SPICE Process Categories

Processes are grouped inlo gencral arcas of aclivily
called process categorics:

1, Customer-Supplies (CUS)
2. Enginecring (ENG)

3. Support (SUP)

4, Management {MAN)

5. QOrganization {ORG}

The processes in Figure 2 are crumcrated for
tifustrative pusposes, but they arc not the same across
all the process calegorics.

3.3 The SPICE Capability Levels

A capability level is a set of process and management
aliribute(s) that work together to provide a major
enhancement in the capability of a Supplier to perform
a process.

Each Ievel provides a major eehancernerit of capability
in the perforiance of a process. The levels censtitute a
rational way ol progrcssing through improvement of
ihe capability of any process.

There are six capability levels in the refercnce modet.

As you progress up thc capability maturity scale, you
transform from not performing the process (fevet 0} to
solely performing the process (level 1) 1o managing it
at a tcam-based level (level 2) to using a defined
organisation-wide process {level 3) to measuring it, and
using it for effective prediction and process conirol
(level 4) and then finally to oplimising it (tevel 3).

The capability level of cach process is independently
assessed, by an assessor making a judgement supported
by documented objective evidence. This may be based
on praclicc attribuies (by indervicwing prcocss
practilioners and managers) or work product
characterislics (by examining documen(s, plans cic.)
provided by the SPICE embedded model. This leads 1o
a collection of proliles which rcpresent the assessment
output, as scen in Figure 2,

A first assessment can form part ¢f @ baseling and then
using the Gnuidclines for Process Improvement,
imiprovements can be prioritiscd and implemented in
accordance with organisational goals,

SPICE is a rclalively new standard and is slill
undergoing devclopment and phasc 2 trials,

4 SPICE Assessment Methodology

This scction dctails information additional to the
standard SPICE Melhodology as represenied by the
SEAL Of Quality v0.82 tool. Both the insirument and
the methodotogy arc SPICE compatible.

4.1 Assessment Input

The following people were involved in the assessments:

1, Erich Roberls was the sponsor and owner, A
sponsor internal to the OU.

2, Meclanic Lang was Ihe qualificd assessor
responsible for the assessment,

MLA348,100
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3. Available process and project resources were the
interviewees.

4, Christine Griese! was the internal auditor.
5. Prof. Walker was the exiemal auditor

Refer to cach Assessment Quality Plan (MLA30S,
MLA315, MLA325) for further detail on their
responsibilities.

The purpose of the assessments was Lo pravide a profile
for comparison against the funclion point count and
PEP foolprint, providing additional insight into
processes in other words a process assessment rather
than for capability delermination.

The assessment approach was self (performed by 2
member of the organisalional unit), discrele (a
‘snapshot at a point in time) and team-based (no
automated tool was used, but a group was involved).

The assessment type was full (covering all processes),
basic (without adding additional processes to ile
SPICE sget) and initial (no previons assessment had
taken place,

The scope of the assessments was all the processes,
exciuding  Acquire  Softwarc and  Manage
Subconiraciors (Operate Software was excluded in
Project A, Maintain Soltwarc in Projects A and B), up
to capability level 3 (Established Process) where
applicable within Eskom 1T Application Systems (about
200 people), Reasons for limiting this scope is that as a
resuit of these being assessments with an internal
sponsor, the sponsor woulkl only have control of those
arcas he managed and very lew processes werc
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 each assessment,
This was restricted to +- 1 hour for 7 days for the
main interviewee;

« confidentiality agreements protecled the identily of
an interviewee outside the SPICE Assessment
Tcam.

4,2 Assessment Approach
The asscssment schedule involved Preparation and

planning (of the assessment input and project und
quality plans); Assessment and Analysis (with the

bul due to various interviewee constraints, project A
was completed first and projects C and D last.

4,3 Assessment Assumntions

The following assumptiuns were made during the
assessiments:

1. The assessments were conducted as far as possible
with the project leader, and the assessment ratings
were  validated by reviewing the available
documentation and  cross-checking  certain
praclices with ocher resources.

2. Most of the Crganisation process category facussed
on a much higher level, and was covered by the
upper managetial roles, rather than the junior
ones.

3. The main focus of each assessment was the
Engincering and Customer-Supplicr categories, but
with the additional time, it was decided fo
complete the entire profile.

4, As these were discrete assessments, 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 capture forms. This meant that processes
which may have been used later on in the year,
wete not assessed,

5. Due to the informal nature of the project, base
practices were examined mainly on the basis of
trust, rather (han expected documented evidence,
however, where documents were available, they
were informally examined, although not rated, and
listed in each Assessment Working Document
(MLA306, MLA316, MLA326).

6. Main project members  were available for
intervicws, but rather than them being 100%
available for a weck, the assessor had to be
available to accommodale them. As a result of the
time and this resource constraint, only the
developer, project manager, MPO project leader,
IT training manager, group systems application
managers and  applications manager  were
interviewed, and problems arose wherc areas were
covered sirictly by other project roles, although the
project managers view was taken as objcctively as
possible, It was thus assumed that the project
manager was aware of most of the procedurcs
follc ed, and problems encountercd during the
project, and could provide the most accrrate view

identified resources and auditing with idenlified of the processes.

experis), and Close-Out and Reporting (Presentation to

all involved), All 3 assessments were (o run in parailel,
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4.4 Assessment Risks

The following risks were considered throughout the

assessment;

Table 2: Assessment risks and plenned approaches

Risk

Management

The assessment
may cross
boundaries into
areas which arg
not covered by
the scope i.e. IT

Where possible, these processes
were omitted from the assessment,
as they were processes which were
not under the control of the
sponsor, and no changes to them
could have been made. This meant

Application that the next level of the

Systems. assessment e.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 project | for doing the assessment was the

resources, who projcct manager, supported by the

each work on
several areas,
may cause
problems in
terms of
coverage of the
processes and

capability levels.

documents in the project folder.

The assessment
team made use
of the existing
documentation
that has been
created 10
confirm the
assessment
rating. There
was insufficient
time 10 review
every document
that has been
created.

A combinatinn of interviews and
investigation of the documents
were used to do the assessment. It
will be taken on trust that what
has been stated and submitted by
the assessment participants is true
and correct,

S SPICE Assessment Findings and Analysis

This section presents the profiles of each process
category and sumumarises findings. For detailed
evidence and ralings, consult c¢ach Assessment
Working Document {MLA306, MLA316, MLA326).

This section is in the following format:

¢ For each process category,

»

»  Description
»  Sunumary graph of process category

e Summary of supporting evideuce and
{findings

Curunary of findings
«  Summary graph

» Summary of assessment findings

5.1 Customer-Supplier Process Category

These are processes that dirvectly impact the customer,

support developmient and transiticn aof the product to

the customer, and provide for its correct operation und
use. They inciude: (1) Acquire software, (2) Manage
customer needs, (3) Supply software, (4) Operate
softwarc and (5) Provide customer service.

Figure 3: Customer-Supplier Process Category

5
-4
3 Capobitity
Level

Acquire Software was excluded from the
assessment, as it was assumed that the custoiner
had defined the need, business case and then
approached 1T with high level requirements, as une
of the possible suppliers to produce a suilable
contract.

Iaformal communication  with  custome:'s
requirements document and informal reviews
assisted in all projects to Manage Customer Needs.

Softwaie Supply ranged from level 1 to level 2.
Level 2 was achieved by the project which supplied
only to a single customer with a single resource
assigned to installation and delivery.

Software Operation was excluded from the
assessment of one project, and achieved level 1 on

M A348.100
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all other projects, since the user was imvolved to a
great extent on all stages.

5. Training, support and customer service was fairly
well managed. Some projects inade use of
Customer Care (Eskom IT’s one stop customer
service). Performance monitoricg was performed
in some cases, us well as benchinarking. Customer
satisfaction was performed at the higher levels and
sometimes at the project level by the team leader.,

Generally, there was a fairly good relationship between
customer and team facilitaling this process, but a
different team and/or customner may not have resvlted
in the same assessment. Most base pra tices are
performed, Minimal configuration management would
make it difficuit to repeat.

5.2 Engincering Process Category

These are processes that directly specify, implement, or
maintain a system and product and its user
documentation. They include: (1} Develop system
requirements and design; (2) Develop software
requirements; (3) Develop software design; (4)
Implement “oftware design; (5) Integrate and test
software; (6) Integratc and test systemn; and (7)
Maintain system and software.

Figure 4: Engineering Process Cafegory

L

Capability g e g
Level B

1. It was ofter difficult to distinguish between system
and software as indicated by developing sysiem
and software requirements and testing system and
sofiware, Although these are cleatly different, they
are often treated as the same process.

2. One or tw, documents were developed, but usually
not fully maintained. Weil-defined regunisements
with controlled changes prevented scope creep in
one project.

3. Three of the projects made use of Oracle
Designer/2000, but at the programme level - this
did not always filter down to the software desirm
and implementation level, especially when
were ‘subcontracted’.

4. Some of the projects made use of Eskom
Development Methodology tailored for their use,
but the tailoring was never communicated beyond
the team, so improvement of the original process
would not have taken ptace.

5. Existence of a formal architecture, various
standards and a number of resource libraries often
assisted on {hese projects. These resonrce libraries
were usuzlly only known to the immediate team,
and prople exiernal to the team would not have
this advantage. Some projects used PVCS for code
version control.

6. Prototyping was used in some cases, which assisted
the users who were unable o visualise the system,
however, it is a very difficull process to control,

7. Software code was often thought lo be self-
documenting as a resull of the 1ools vsed, and the
code romments. Although this may be the case, the
risk of losing the source code as a result of the lack
ot configuration mapragement should indicate a
need to document in some other fure two.

8. Although some projects had test schedules and test
cases, none of the projects used a formal tesling
process. Most of the testing appeared to be driven
by the user, and with a different user, it would be
likely that the same resuits svonld be unachievable,

9. ‘Traceabilily seems to be a fairly difficu't aspect.
There is nothing {o track a requirement through
the various stages all the way to testing,
particularly if it is introduced at a [ate stage either
introducing scope crecp which should trigger
contraci re-negotiations,

10. The scope of two of the projects excluded
maintenance, but the other two was a result of a
design change and a Dbusiness process
improvement, which followed similar development
Process.

11, Time pressures often result in team members
cutting corners, now always by choice, but due to
pressures from other managers ot leaders.

The Engineering process category is performed;
placing at! ol the assessed processes on level ome.
Processes were dependent on the team. The standard
process consisted of customised EDM. The strengths of
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this process are the general usage of SE prineiples, The
weaknesses of this precess are the lack of configuration:
management and in someg cases, quality management
on work products apart trom the software code units
(standard formats, verification and validation; version
centrol.

5.3 Support Process Category

These are processes that may be employed by any of
the other processes (inchuding other supporting
processes} at various pointy in the product development
life cycle, They inrlude: (1) Develop documentation;
{2) Perform configuration management; (3) Perform
yuality assurance; (4) Perform work product
verification; (5) Perform work product validat:on; (6)
Perform joint reviews, (7) Perform audits; and (8)
Perform problem resolution.

Figure 5: Support Process Category

w

4

Crpa bilit\a____
Lavel

Prodess

1. The formal documentation requirements, where
defined cenired around the Oracle CASF modcls,
No formal process for other developed documents
existed. Informal reviews (as a result of minutes
taken) and maintenance took place on some
projects.

2. If a configuration management system and lbrary
cxisted for any of the projects, it was basically
limited 10 PVCS on software code, The network
server was used as a repository Jor documents, if
they existed, as well as the CASE database, KP29's
(Change requeste s defined in Eskom’s change
process) wer? sometimes used to track code
changcs.

3. Quality assurance, work product verification and
validation was mainly perforned on the cote units
through informal reviews and ftesling with
functionality being the main or omnly criteria, but
not on the sofiware engineering aclivities. Recerds
were not usually kept, except for test resulis, in

some cases. The project which had more formal
revicws with a range of end users achieved level {
for verification while the others were on level 0.

4. Management and technical roviews were done (in
some ~ases more formally than others), however
software process assessments were not dotie.

5. Two or less aulits were performed on projects.
However, for those projects which had audits
performed, t"is process fell outside the QU,

6. Problem resolution was also fairly mature as the
customer was in direct contact with the project
team and problem details, prioritisation, resolution
and tracking was done inforinally. Defect
correction and distribution was performed. Defect
analysis was only performed on one project fur
severe problems, ARS (Eskom IT’s Production
probleni mapagement systemn) and SLA’s (Service
Level Agreement between customer and IT) were
used by 2 of the projects.

Th e results of the assessment for this process caiegory
covered a wide range depending en which of the base
practices were performed. The strengths of this area
consist mostly of the fact that customer
comumunications cnhanced testing, joint reviews and
problem resofutton. The major weaknesses are that
record keeping (i.c. change records, verification und
validation test results, problemn znalysis, configuration
item tracking and history) is not always done. Variation
should be reduced by defining 2 minimunt number of
support processes such as specific verification or
validation phascs and minimum documents and
configuration management practices.
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5.4 Management Process Category

These are processes that coniain practices of a generic
nature which may be used by anyone who manages any
sort of project. They inciude: (1) Manage the project;
(2) Manage qualily; (3) Manage risks; and (4) Manage
subcontractors.

Figure 6: Management Process Category
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Scope of work, project estimatcs, work breakdown
structure,  project  schedule,  infrasiructure
requircments were performed, using MS Project
project plan(s). In onc case, there were muitiple
Ievels of management with “sub-project” plans.
Consolidation and central storage of project plans
was not done. Project management of two projects
was largely controlled by ihe customer, creating
difficultics for the team, Although this ensured that
specific quality criteria were met, it was Hkely that
IT specific criterla had to be forfeited 1o meet
these.

Only the proprammes had resources assigned io
quality and risk management, as well as some
strategy, lhowever, one programme had a leam
working on ¢mality while the ollier had part of the
time of a singl¢ resource, Similarly with risk
maragetitent, one programnic had a person
assigned to this, and the other had part of the
resource’s time,

No subcontractors were managed,

The project management process is performed, but not
all base practices. More {ormal management is required
in the areas of qualily and risk,

55 Organization Process Category

These are processes that establish the husiness goals of
the organisation and develop process, product, and
resource assefs which, when used by the projects in the
organisation, will help the organication achieve its
business goals. They include; (1) Engincer e
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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A stralegic vision was cstablished for the
organisational unit, but not many pcople scemed to
be aware of it, indicating a problem with
deptoyment. The appointinent of a quality advisor
(and quality resources at the programme icvels)
and subseription to an internationnl benchmarking
programme was considered 1o be the starting point
of establishing a quality cultvre. Tecams within
prograntmes were iniegrated project 1cams, Formal
incentives for the project were not provided, other
thaa the cxisting oncs, Recogiition / resvards are
bascd on end product saher than process outputs
(End prociuct is usually considered to be a working
system - process outpuls arc intcrmediate
deliverat.cs, whiclk would indicate a well-
documented system which is easily mnintainable
and possibly contribuies to fulure projects). For
those who chose o patlicipate, there was a
Personal Development Plan (PDP) for carcer
development,

This project was not used specifically lo cither
define or improva existing OU processes, although
il (among others) could have been one of the
coniributing factovs fo future process definition.
Processes which were being delined at this time
was Advanced Test and Change Control (ATACC)
for Eskom's standard test and change control
process and Magro Prject Office (MPO) for
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Eskom’s standard project management process.
Onc programme tricd 10 introduce processes
through weekly information meetings. The base
practices were mestly partially to largely performed
with no policy for it’s use and no performance
expectations. Process measures took the form of
PEP Baselining and function point counting. One
programme also had additional measures, Human
resources for supporting process definition were
informally defined and provided (hrough (he
assigned programme quality resources, MPO
resources and the Quality Advisor.

3. As the processes for MPO and ATACC were
currently undergoing definition in the timeframe
assessed, these processes would improve (he
current practices. However, for the Eskom
Development Melhodology (EDM) which had been
tefined prior to (his timeframe, improving the
process would mean improving the EDM itsclf,
There were no formal plans, resourcing, standards
or process infrastructurc for fulure process
improvements i.c, il appears o be ad hoe, and not
a direct result of organisalional goals, One
programnme performed a process assessmment on
EDM, but {his was not widcly cominunicated.
Another had an object orientation pilot project.

4, PDP's and business plans were used 1o ‘deutify
human resource nceds. These were used by ihe
training deparunent to asquire training. courscs
Programmes had specific iraining requirements,
Project teams are defined and available resources
with the necessary skills are selecled, othenwise the
recruilinent process is starled, ‘The Personal
Performance Contract, Job Quiput Models and
Performance Appraisals are used 1o cvaluate staff
performance and feedback then given. Good
personnel records are kept, no formal training
records arc kept and skills information was
previously kept in the EDCO sysiem but is now
outdated. Empowennent and icam inleractions are
not formally defined, cxcept in the programmes.

5. Soltware cngincering infrastructure are limited to
technology  specific  issues  and  plysical
infrastructure. Some team standards exist, A reuse
library mostly in the form of code ¢ - component
librarics is partially in place in most projects,
however not organization wide or as a formal part
of the life cycle,

This process category was sometimes difficult to asscss
on a project level, and was taken on a much broader
view. For (he Provide Skilled Human Resources
process, SPICE suggesls thal training and skiiling is
the responsibility of managers, however the QU took a
human-centred approach, where each individual is

responsible for him/herself and empowerid to muke
their own decisions, This may be the reason that it
performed better than the others, This process category
was sometimes dilficult to assess on a prgject level. - nd
was taken on a2 much broader view, For the Pre Je
Skilled Human Resources process, SPICE suggests that
training and skilling is the responsibility of managers,
however the QU took a human-centred approach, where
each individual is responsible for him/herself and
empowered to make their own decisions. This may also
be the rcason that it performed betler than the others,
This may be the reason for unsuccessful deployment of
other processes. The fact that people are empowered,
means they manage and control their own decisions
and their subordinates, so insiead of having to obtain
commitment from [ manager, the process deployment
teams have o obtain commitment from 200
‘managers’. Aliough processes are defined, (lere is no
arrangements for future improvements, Infrastruciure
by means of organisation-wide standards and resource
libraries (of all configuration ilems) did not exist, but
was provided for the physical and language sofiware
cngincering environments, Although processcs are
defined, there is no arrangements for fulure
improveraents. Software engincering infrasiruciuse has
been provided more for 1technical and physical
cnvironmenl, rather than standards and various
resource librarics (not only code, but documents toa) at
the organisalion-wide icvel. Progeammes scem 1o have
made more provision for the libraries and standards.
One programme had a high degree of team
coordination, cooperation and transparency and most of
their processes wera at level 1,

5.6 Summary

Figure 8 Devived SPICE Profile

RiLevel 0 BLevel 1 BlLevel 2 Blevel 3
Hlevel 4 B leve! 5
B 1% B 0%
0%
0 66% @ 0%
H 34%

1. Capability: Aggregated, the projecis are mainly at
capability level I, periorming a large number of
ihe basc practices. As a result of processes not
existing, or the oue’s being used on the project not
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being documignted, the project would not be
repeatable, Most of the teams making use of the
processes will never achieve higher than level 2,
The crux of level 1 are that processes are not
dependent on individuals, i.c. if somcone clse in
ihe team had to be given the same project, they
woitld be able ta achieve the same level, apart from
several individualistic areas where they may be
stronger or weaker, Level 3 is dependent on the
fact that anyone in the depa 1ment would be able to
take on the projoct and not speeifically the team
involved, This of course would take into
consideration management practice 2.1 that an
individual with the required skills was chosen.
However, the fact that the Engincering processes
had the most highly skilled resources may indicate
that individuais bave to acquire skiils in the other
SE processes  {eg. manage qualily, develop
documentation). This would also mean that it
would not make a difference if anyone else in the
MU had been managing eg. qualily instead, since
they would have had as much skill as another
person.

Experienced Resourcest The projects assessed
definitely had highly proficient and skilled
resources who did nol necessarily need processes 10
ensure best practices, but the lack of correct
documeatation would make it difficult in fujure for
mainienance. The natere and cxperience of the
tecam made themn inadvertently follow basic
soliwarc cngineering practiccs, buwt nothing
formalised, or decurnenied, which would lead to a
repeatable progess, These software engineering
practices were also more casily planned, tracked
and manraged than the support and management
category practices.

Scivice Provision: Eskom projects appear 10 be
highly pressurised, where customer requests are
ofien satisficd withoul regard for what may be
‘healthy’ for the OU. QU members seem to be
condemned to a service provider role (except in
one-~ff projects). This situation is a hindrance to
proper planning, tracking and managemenl since
unplanned for emergeacies interfere with work
which cannol be rescheduled. This forces project
resources to work long hours, oflen with no
additionai seward, This could have an cffect on
emptoyee (dis)satisfrction.

Size Counts: The fact that the systems are rather
small has a positive imnpact, since they appear (o be
easier to plan and manage, although constraints
remain severe,

5.

Process Owner: A major problem is that there is
no clear definition of who owns / is responsible for
which part of most processes.

Existing Procedures and Libraries: The fact that
there are a aumber of procedires and cven resource
librarics that have been defined was a pieasant
surprise, Unfortunately, they are not widely enough
gvailable or in some cases, are rejected by process
uscrs as being wo broad to be applicable.
Standalone projects are 1sually thoughi to be fairly
simple and rnot requiring processes, however
cxistence of standard departmental processes,
architecture and various ioraries of resonrces
would not only speed up development, but also
assist in  maintenance. Engincering process
category standards arc centralised in the ‘Blue
Book' (Phoenix programme's databasc standards).

Feedback Loop: For the existing standacd
processes, there is currently no mechanism in place
lor those who use it {and possibly tailer i) to
provide feedback to the owners, so that they can be
modilied, or the tailoring can be noted as a
possibility. Although the processes state that they
should be re-lovked at every half-year, this does
not happen, as there is no responsibility assigned
for this.

Pilot Process Projects: Dillerent requirements of
cach site makes vsing n pilot project to lest a
pracess difficult. It is important ta take the pilot
site’s probtems into account in context with the
influence and requitements of the rest of the OU.
Processes could be beta tested where responsible
partics within all (development and maintenance)
tcams galher obscrvations from within their
programmes or their functional arcas and
comtmunicate these to the process definition and
improvement change control administrator, This
would then be incorporaled into each projecl’s
plan,

Intangible System: Protolyping is uscd as the
cxcuse when requirements cannol be gathered for a
sysiem, but if a system is supposed to fulfil a
business function regardless ol the {echnology or
the interface, “ais should be able {o be gathered
during 2nuly.is and design and during detail
design, imerface and other issues may be
considered. This is a problem with both 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 “visiomary"
users and busincss analysts be involved at the
requirements level and that “visionary” uscrs,
business and syslem analysts be involved at the
detail design level. This will mean that a project
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can move ihrough a watnfall model and not WGL0. The following were cxperiences from the
require as wmuch rework as continual re- SPICE assessment:
development will require.
1. Assessment Management: Like any project, an
10, Maintenance of Work Products: In general, assessinent should be carefully planned, resourced,
projects are fairly well dorce and documented as far managed and tracked. Althongh most of this
as allowed i.e. if a customer demands a delivery assesstient was performed Jast year, the fact that
date, the tesources do as much as possible by that all documenlation had been kejt up lo date, meant
date, bui documentation is often not considered to that it was fairly easy (o continue from where one
be of as high a prionity, particularly when a project had lelt off,
is timeboxed, There is a tendency after moving to
the next phase to ignore mainienance of outpul 2. Accuracy vs. Time: In the ideal world you would
work products or deliverables from previous phases want to interview every practice/process "user" and
{c.g. changes nofed in minules, must be recorded review cvery work product, but taking the Pareto
as change requests, and updated in code, tesi data, Principle (1o only perform 80% of tle work, since
design, analysis and specifications). This leads to the additional 20% will reguire as much effort,
re-analysis and re-design if (lhe incvitable) with little benefit) into account, you should be able
additional maintenance or cnhancenments are 1o get a fairly accurate view from a good sample of
required, and cven if the original resources are people and work products. Further lime reduction
involved, they wilt not remember the workarounds can take ~lace if interviews are audio- or video
and changes fiom the old sysiem. Even worse, if taped and the assessor consolidates and reviews
there is re-development or conversion of a system, together with work products simultaneously fater.
then the analysis and design has to be re-worked, Revicws are very tiring and should not exceed 3
instcad of just new requirements added on, hours a day. Timcboxing may be a good technique.
11. OU Seope: As a result of the Fact ihat our projects 3. Habits: Intercstingly, although projecis vary,
are net really standalone prajects, but are part of a processes arc like habils and most peopie
larger programie, this means that tic assessment remember fow they perforined a speeific process,
extends further imto group  information
management, where IT's customer is actually 3 part 4, Honesty: Intervicwees appeared to be fairly honest
of the development leam, and the business (although somic discrepancies were found, as a
managers, as well as the programme managers result of misunderstanding and/or
manage customer needs, The difficulty with this is misconitnunication, rather than  intentiongl
that there needs to be complele communication misleading). Jt is oxpecled that for an internal
belween all partivs involved. ONen responsibilities asscssiment, interviewees would continue o be
and roles arc rot clarified and process exccution is horest as long as the results were not to be used for
duplicated or not performed at all. personal  measure,  Generating  accurale
documenited cvidence (unless an ISQ certificate
Although asscssmients were performed on  specific depends on i) would be counterproductive. but for
process instances, they scem 1o be typical of the entire any assessment / {est there is likely to be a way of
OU. 8o, the individuals which are part of the projecls cheating if interviewees are trained to answer in a
are nol to biame (excepl if personal professionalisim specific way, but like all tests, the best way to pass
was an issue), but rather the sysiem of which they arc a is the honest and legal way.
past - there is no means of seeing the whole picture,
You nced to define EVERYTHING as a part of a 5. Capability Level Assessment: At the higher
system and process in order to do that, levels, the asscssment becomes more difficult,
since cvidence of management  practice
6 Significance performance must be found, These were not
assessed in detail, since it was limited 1o (usually)
This section discusses lessons learned and suggestions an outdated project plan, which had some activitics
for improvement from all the assessments performed as on i, and then the main intervicwe.e was usualiy
part of the study, able to say which were and were not implemented,
6.1 Lessons Learned 6. Record Availability: Difficult (o perform post
assessment il records from that peint in time are
Questions and problems were directed 1o the loca! trials unavailable ¢.g. correct version of Blue Book,
co-ordinator and discussed at some of the meetings of ratlier than cufrent version,
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SPICE. Assessor Skills: Recommended that a
SPICE asscssor have basic system knowledge i.c.
analysis, design and construction, so tha. they are
able to recognise dishonesty [rom an imervicwee
based on documented eviderce, Also, auditing and
software engincering skills are an advantage. A
recommended skill set as you assess each process
attribute level for capability levels is project
management,  quality and  conliguration
managemen|, standards (both internalional and
OU) and resource and infrastructure management.

SPICE Asscssment Difficulties: were expericnced
when asscssing related or dependent praclices, The
large amourt of time is spent on validalion. Also,
resource availability influcaces scheduling, and
cven advance plapping does aot ensure that
interviewces or auditors will be availablc when
required, A usciul tool would be cross-check
matrix between some of the praclices and
capability levels, although if you do the asscssment
within a short time frame, it should not be very
hard to establish,

SPICE Asscssment Process: Recommended (o
pevform  in  the following order: For all
intervicwees: (1) Conduct nicrview and collect
ALL work products, (2} Review interview and
work producis and assign ratings, (3} Confirm with
interviewee, (1) Audit and confirm with external
aucitor,

6.2 Recommendations

The following gencral approachies can be taken:

L,

Action Plan with Approval: The next process
improvement sicp should be taken, but not in terms
of this individval project, but rather as a larger
initiative across the deparimenl. Management
should approve the arcas for improvement, poals
aud targets and thercby aclively commid the OU Lo
the process improvement. An action plan should be
put together descriving the sct and priority of
actions 1o improve soflware processcs.

Root Cause Analysis: A complele impact analysis
could be done to determine ¢he main root causcs of
the problems, They not only have a negative elfect
on the process, bul also on {he people and
techuology too. Eliwination of (hese should
become a priorily and would derive {li¢ greatest
benefit,

By Osmosis: Use some of the lessons fcarned and
techniques within ths Phoenix Architeclure 1cam o
introduce changes to the entire OU.

4.

Increased Capability Levels: Ir order lo achieve
lcvel 2 and higher, base practices must be
documented in a common process framework, with
individua! and team tailoring also being noted in a
commonly identificd document. Alse, all woik
producls must Dbe under  configuration
management. We then ran into the difTicuity that
you will no longer be able (o maintain the speed of
delivery, since you have additional work products
1o be delivered to your QU and not io your
customer, Hownver, cventsally these work products
should have slandard templales and should
influence later work which wonld requite less
planning and morc implementation time, as the
slandard plan templates should cxist and just
require minor failoring. Also, resources will have
the required process expericnce to understand what
necds 10 b done when, and will almost execule ont
of habit, withoul requiring a delincd plan
(although ihc project manager must siill track
this). If a worishop is supposed to cover managing
cuslomer noeds, QA, verification and developing
system requirements, then there showld be a
standard checklist, so that it will meet aft those
requirernents, Such a project requires at least a 2-
year commitment,

As a starl, onc or more of the following actions could
be taken, wking the OU's business goals and objectives
into considcration;

1.

Process Roley: Define process owners and process
stakeholders,

Process Deployment: Identilying an inicgrated,
standard sct of processes, which are ayailable in a
slandsrd format in a standard area. Existing
processes should be deployed and training or
standards on rclated tools (e.g. timesheets) should
be given to all process uscrs, SPICE could be used
as the conunon framework. These should then be
monitored, controlled, audited and continually
iiproved,

Process Change Management: Define change
management process and roles and sesponsibilities
for standard processes i.c. ATACC, EDM, MPO.

Process Tracking: Accurate record keeping from
limesheols would assist in future planning and
estimation cfforls and impacl analysis,

Maintenance Process: Allernately, change focus,
usc Phocnix as basis, and then re-define process fov
'small devclopments' or mainicnance (similar to
micro function poinls) i.e, investigate and cstablish
2 common process framework,
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12,

. Intermediate

A Work Product Archive: should be defined and
created, where deliverables of cach software
development phase of a project including source
code, project history and categorised lessons
learncd are stored for future reference. Project
plans shoukd also be submitted and consolidated
across the OU, giving a good resource usage and
availability tracking mechanism. These must be afl
under sirict configuration management including
auditing.

Requirements Specification: Using EDM with the
requirements specification doe ment template for
capluring functional and non-functional specs
(under review for inclusion in MPQO), all
requirements can be captured and used for auditing
purposes: This will allow project managers to focus
only on coniractual obligalions and enforce betler
requirements definition and ¢hange control, nol
only in terms of functionality, but ‘quality’ teo.

Change Control:  Although the template
mentioned in the previous point would try to assist
by listing all possible considerations, requirements
will always change as a result of some omissions or
ignorance. These chauges will always nced 1o be
controlled i.c. a good change control methodelogy
must be in place. This would assist with contract
re-negotintion,

Eskom Supplier Standards: would greatly
improve development and testing, as it is clearly
impos:ible to test for endless possibilitics and
limiting hardware/sofiware 1o soeme prelerred
suppliers would allow one to set up a test lab in
which all performance testing could be properly
nn,

Deliverables:  Process  outputs
should be additional product cutputs ie. define that
we require actuals to be recorded sorreclly for
future planning, requirc lessons carned to be
documented for input into othier projects, requirc
contributions to reuse libraries etc,

. Professionalism: Pcople should be professional

enough 10 recognise the impact of their aclions on
the rest of the system. Sysiem being supervisor,
tcam members (any nomber of tcams -
programines, technical, customer ete.), customer,
subordinates, This is a personal responsibility and
is not a skill which can be taught.

Communication Procedures: The large number of
roles and parties involved in processes are not
distinctly modelled in SPICE, bul creales a
considerable communicalion overhead. There may
bc a need (o sct up proper comununication

14.

. SPICE

procedares within and external to the department,
so that a single consistent message (under
configuration management) is always setil out.

. Training: Due to the nature of Lhe skilling process,

is important that all OU metnbers use a mechanisin
such as the PDP to ensure that they continually
renew Cheir skills and are assigned to new projects
10 gain experience. There should be a2 minimuin
standard of cducation for each process role (e.g.
systems analyst). Education will either be formal
instructor-led, vendor-provided trairing or CBT
training from IT Training, Self-study is not bad,
but there is no way of seeing at what standard the
knowiledge is.

Knowledge Sharing: There musl be a realisation
that onc is not being employed beeause of personal
project  knowledge, but rather the personal
knowledge they can contribute to their pee, he
departiment, their customers and Eskom. Continual
re-work is the result of being unable to or refusing
to sharc information, This has to be a conscious
effort from management, team leaders and (eam
members, but should probably start where it is
most visible. Knowledge sharing groups shiouid be
sct up, and cach person should be expecled (as a
personal XPI} to contribute, Registers (e.8. contact
persons for function point measurement) and
procedurcs {eg. how to seiup Windows 95 on a
notebook) could be documented.

Assessment  Embedded  Model:
Recommended ta re-defing or add to base practices,
work products, resource and infrastructure to use
Eskamn (erminology andfor create common process
framework using SPICE model (or ISO 12207),

7 Conciusion

On a final note, suggestions have been made and it is
up to the process owners ang assessment sponsor to
decide on the actions to be taken, This is a2 medinm
terin initial commitment with long term benefits.
Individuals may dlsc choose to improve their personal
software process.

As this is part of a larger study, the next step for the
study is to establish, in conjunction with the other
SPICE assessments:

1,

insight provided by (he footprint performance
indicators into the capability level of an OU.

insight provided by the foolprint performance
indicators into the capability leve! of a process.
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3. insight provided by the footprint performance
indicators into the capability level of a procuss
category.

4. insight provided by the capability level of an OU
into the footprint performancc indicators,

5. insight provided by (e capability level of a process
into the foolprint performance indicators.

6. insight provided by the capability lev «  » rocess
category into the footprint performance .. .alors.

7. limitations of SPICE covered by PEP.

8. limitations of PEP ¢overed by SPICE.

9. limitations of both PEP and SPICE.
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1 Scope
1.1 introduction
After the data collection has been completed, these results have (o be
compared. This document will serve to caplure comparisons and
limitations.
1.2 Purpose
To document:
1. insight provided by the footprint performance indicators into the
capability level of an OU.
2. insight provided by the footprint performance indicators into the
capability level of a process.
3. insight provided by the footprint performance dicators into the
capability level of a process category.
4. insight provided by the capability ievel of an QU into the footprint
performance indicatars.
5. insight provided by the capabiiity level of a process into the footprint
performance indicators.
8. insight provided by the capability level of a process rategory into the
footprint performance indicators.
7. limitations of SRICE covered by PEP.
8. limitations of PEP covered by SPICE.
9. limitations of both PEP and SPICE.
Each section displays a table with the results, followed by sections wii;
the headings Possibilities, Hypotheses and Summary. Possibilities detuils
any possible correlaticns. Hypotheses details any possibilities which did
not arise from the tables, but as a result of personal experience. Summary
summarises the discussion.
1.3 Applicability
1.4 Definitions
1. Budget Conformance (bc) - How much the project is over or Li-aer its
planned budget, and on how this compares with industry-wide figures.
Mia352,100 Version 1.00 14 August 1998 Page i
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2. Capability level - a set of process and 1nanagement attribute(s) that
work together to provide a major enhancement in the capability of a
Supplier to perform a process. Each level provides a major
enhancement of capability in ce performance of a process. The levels
constitute a rational way of progressing through improvement of the
capability of any process,

3. Function Point Analysis (FPA)

4. Function Delivery index {(FDI) - Qverall efficiency of project team which
is a measure of the relationship between project size, time and effort.

5. Function Points/month (fo/m) - Speed of delivery.

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

7. Level 0 (Incomplete) - There is general failure to attain the purpose ¢
the process. There are no easily identifiable work products or outputs
.he process.

8. Level 1 (Performed) - The purpose of the process is generally
achieved. There may not be evidence of rigorous project planning and
tracking. Individuals within the organisation recognise that an action
should be performed, and there is general agreement that this action
is perfarmed as and when required. There are identifiable work
products for the process, and these provide evidence to the
achievement of the purpose,

9. Level 2 (Managed) - The process delivers work products of acceptable
quality within defined timescales, Performance according to specified
pracedures is planned and tracked. Work products conform to
specified standards and requirements,

10.Mean Time To Failure (MTTF) - Average time between failures once a
system is released into production.

11. Organisational unit {OU) - represents IT Application Systems, and not
the business managers, customers or end users involved on the
project.

12. Performance Enhancement Programme (PEP)

Page 2
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Table: Processes and process categories

Progess -ca'tg‘;ofy | Process - 1L il
e Ltime D e
cus Customer Supplier process category
CUS.1 | Acgulre software
CUS.2 | Manage customer needs

CUS.3 | Suppiy, sofiware

CUS,4 | Operate software

CUS.5 | Provide customer service

ENG l Engineering process category

ENG.1 | Develop system requirements and design
ENG.2 | Develop software requirements

ENG.3 | Develop software design

ENG.4 | Implement software design

ENG.S | Iniegrate and test software

ENG.6 | Integrate and test system

ENG.7 | Maintain system and software

SUP L’.Support Process tategory

SLPA Develop documentation

SUP.2 Perfarm <configuration managernent
SUP.3 | Perform guality assurance

SUP.4 ; Perform work product ve..fisetion

SUP.5 | Perform work ¢ oduct validation

SUP,6 | Perform joint reviews

SUP.7 | Perform audits

SUP.8 | Perfarm probieni resolution

MAN l Management process category

MAN.1 | Manage the project

MAN.2 | Manage guality

MAN.3 | Manage risks

MAN.4 | Manage subcantractors

ORG Organization process category

ORG.1 i Engineer the business

ORG.2 | Define the process

ORG.3 | Improve the process

ORG.4 | Provide skilled human resources

ORG.5 | Provide software engineering infrastructure

13. Schedule Conformance (sc) - How much the project is over or under its
planned schedule, and how this compares with industry-wide figures.

14, Software Process improvement and Capability Determination (SPICE)

15, Staffing Index (si) - Whether a project appears to be overstaffed, which
is often an indicator of poor planning or unrealistic deadlines.

MIa352.100 Version 1,00 14 August 1998 Page 3




L5 ¢. No, MLA 352 FPA vs SPICE Comparison MLA QMS

1.5

1.6
1.6.1

1.6.2

16. Technical Quality Index (TQl) - Errors detected during testing and
early operation.

17.Value Adjustment Factor (VAF) - Data Communication (DC),
Distributed Processing {(DP), Performance (P), Heavily Used
Configuration (HuC), Transacticn Rates (TR), On-line Data Entry
(ODE), Design for Enduser Efficiency (D), On-line update (OU},
Complex Processing (CP), Usable in other Applications (U),
Installation Ease (IE), Operaticnal Ease {OE}, Multiple Sites (MS},
Facilitate Change (FC)

Audience

The audience for this document comprise the various stakehalders of the
SEAL, including:

» The student undertaking this M.Sc. project.

e 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.S¢. project,

¢ Members of the SEAL Management Board

¢ Head of Department of Electrical Engineering

» |ndividuals who perform internal and external audits on projects
undertaken within the SEAL Quality Management System,

Applicable Documenits
Specifications

Standards
a. SEAL QMS Document Creation Template, QS 002, Revision 0.02, 3
October 1954

b, SEAL GMS Document Layout, Presentation and Typesetting Guide, QS
0083, Revision 1.00, 3 October 1994

Page 4
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1.6.3 Procedures

1.6.4 Guidelines

16,6 Other Docurments

1.7

1.8

a. FPA Documents

b. SPICE Documents

Assumptions

Requirements Traceability

Mia352.100
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2 Points to note
1. Projects B, C and D have the same aggregated capability levels,

2. The basis of a function point count is that it measures the size of a
system delivered to a customer from the business point of view.

'(l)

h.ost PEP projects are from organisations of capability level 1. About
80% of organisations are capability level 1.

4. Projects C and D are from the same team, but with different customers.

5. Projects B, C and D are parts of a larger programme. Project A was an
independent project.
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3 Analysis of data

31 Function Point Count <-> Capability Leve! of QU
Cagpability Level (%)

Project

Aualysis
Count

Implemen
tation
Count

1

89

27.59

72.41

128

27.59

72.41

146

172

5$1.72

44,79

3.49

TB{F|T|O

307

27.59

72.41

3.1.1

1.1.

1.2

31.2

1.1.

1.2,

Possibilities

Determining the functional size pre- and post- development provides a
higher capability level. This is dependent on the usage of the pre-
development function point count - if it is used within the processes to
assist with estimation of projects and with managing customer's
expectations, it would make a positive impact. This was not the case on
project A, although it may have indirectly or unconsciously influenced
the project manager's estimations.

Higher organisational unit capability {evel allows the p* cesses to be in
place for determining pre- and post- development functional size.

Hypotheses

it is fairly clear that although projects B, C and D have the same
percentage of capability levels, this has no relation to the size of the
project. Even the largest project has a higher percentage of capability
ievel 1 than level 0,

Projects with higher capability levels will be able to deliver systems of
differing sizes and differing complexities (as indicated by general
system characteristics) equally efficiently and with equal speed, cost
and quality,

Mia352.100
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3.2 Function Point Count <-> Capability Level of Process
Customer-Supptier
Project Analysis | Implamentation 1 2 3 4 5
Caunt Count
c 89 - 1 1 1 1
D 128 - 1 i 1 1
A 146 172 - 1 2 . 1
B 307 - 1 1 1 1
3.2.1 Possibilities
1.1.  Assuming these are small sized systems, then small size produces a
higher capability level for Manage Customer Needs and Provide

Customer Service. It would appear that a smaller sized system would
be easier o manage with a customer, since any changes would have a
smaller impact than a change to a larger sysiem.

1.2.  Assuming these are small sized systems, then a higher capability level
for Manage Customer Needs and Provide Customer Service produces
small sized systems. The only reason would be if the project was
timeboxed and «css functionality was delivered due to customer service
and reiationship management.

1.3. LCutermining the functional size pre- and posi- development provides a
higher Supply Software capability level. This is dependent on the
usage of the pre-development function poirit count - if it is used within
the processes to assist with estimation of projects and with managing
customer's expectations, it would make a positive impact. This was not
the case on project A. The case of the ‘Supply Software’ capability
level seems to be incidental.

1.4. Higher Supply Software capability level allows the processes to be in
place for determining pre- and post- development functional size. This
does not seem to have a reason. The case of the ‘Supply Software’
capability level seems to be incidental.

322 Hypotheses

1.1, A system delivering no business value, which then could be size 2ero,
should have a Level 0 Customer-Supplier process. This is an abstract
notion, since it is unlikely that any reasonable business will deliver
such a system.
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Engineering
Project Analysis | Implementation | 1 2 3 4 8 6 7
Count Count
C 89 1 1 1 1 1 1 1
D 128 1 1 1 1 1 1 1
A 146 172 ; 1 1 1 1 1 -
B 307 1 1 1 1 1 1 -

3.2.3 Paossibilities

1.1.  The higher implemsntation counts did not have ‘Maintain Svstem and
Software' assessed. This could indicate that a large portion of the
implementation of the smaller sized system was actuaily maintenance
or that the maintenance cycles were excluded from the projects with
the larger functional sizes, since any system changes were included in
change control. It might also be as a result of the processes on the
programme which projects C and D were part of. The reason for this
could be that a large system would compleie either development or
maintenance within the interval of a year, which was the time span of a
PEP cycle, so the project would either be assessed as a development
or & maintenance project.

1.2, Assuming these are small sized systems, then smalil size produce: .
higher capability level for Software Development. This could suppoit
the fact that smaller systems are easier to control and allow one to
concentrate on the primary processes of software development.

1.3, Assuming these are small sized systems, then a higher capability level
for Software Development produces small size. The only reason would
be if the project was timeboxed and less functionality was delivered
due to software davelopment management,

3.2.4 Hypotheses

1.1. None
Support
Project Analysis {Implementation| 1 | 2 | 3 |4 | 5|6 |7 |8
Count Count
c 89 9 |0 [0 |1 1 1 o |1
D 128 0 0 |0 |1 1 1 o (1
A 146 172 o (o Jo [0 [1 1 o !t
B 307 1 1 o |1 1 1 1 1
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3.2.5

3.2.6

1.14.

1.2

1.3.

1.4.

1.5.

1.1.

Possibilities

Hy

The lasgs, sized system causes a higher capability level for Develop
documsntation, Perform configuration management, and Perform
audits. This may be a result of the pragramme being in place for a
longer time, and having the processes in place, rather than any relation
to size. The only reasor is that a smaller system requires less support
mechanisms, where the mechanism c¢auld be the documentation,
configuration management and audit pro_esses.

Assuming these are small sized systems, then small size produces a
higher capability I..el for Periorm work product validation, Perform
joint reviews and Perform problem resolution. The only plausible
reason is that a smaller system requires less support mechanisms,
where the mechanism could be the validation, joint review and problem
resolution processes,

Assuming these are small sized systems, then a higher capability level
for Perform work product validation, Perform joint reviews and Perform
prablem resolution produces small size. The only reason would be if
the project was timeboxed and less functionality was delivered due to
validation, review and problem resolution, which could have caused
rework.

Assuming these are small sized systems, then small size produces a
lower capability level for Perform work product verification. As opposed
to the processes in 1.4, validation is not directly detectable by a
customer, unless the customer performs thorough testing or usage of
the system. This could imply that small size is believed to require less
format testing.

Assuniing these are small sized systems, ther a lower capability level
for Perform work product verification produces small size. The only
reason would be if the project was timeboxed and less functionality was
delivered due to a jow capabiiity verification process, which could have
caused rework.

potheses
None

Management

Project | Analysis | implementation 1 2 3 4

Count Count

89

128

146 172

T|> OO

— - — anh

[ ] [ e

= |OlOo{O
’

307

Page 10
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3.27 Possibilities

1.1. The smailer sized systems had a higher capability lavel for ‘Manage
Quality’. It might also be as a result of the processes on the programme
which projects C and D were part of. The rationale behind this may be
that a smaller system requires less control mechanisms, where the
mechanism could be the quality management processes.

1.2. The largest size system had a higher capability level for ‘Manage
Risks’. It might also be as a result of the processes on the prograrnme
which projects B were part of. The rationale behind this may be that a
larger system requires mere risk management mechanisms.

1.3.  Assuming these are small sized systems, then small size produces a
higher capability level for project management. This could support the
fact that smaller systems are easier to contro! and aliow one to
concentrate on the primary processes of soitware development.

1.4.  Assuming these are small sized systems, then a lower capability level
for project management produces small size. The only reason would be
if the project was timeboxed and less functionality was delivered due to
a high capability project management pracess.

3.2.8 Hypotheses

1.1.  None.
Organisation
Project Analysis | Impiementation 1 2 3 4 5
Count Count

'C 8v 1 1 0 1 1

b 128 1 1 4] 1 1

A 146 172 0 0 0 1 ]
|

B 307 0 0 o 1 1

3.2.9 Possibilities

1.1.  The smailer sized systems had a higher capability level for ‘Engineer
the Business’ and ‘Define the process’. It might also be as a resuit of
the orccesses on the programme which projects C and D were part of
The zmaller sized systems were not used for business re-engineering
wF process definition specifically, but possibly their size was an
indication that these exercises or infrastructure had already been
previously defined.

1.2, Assuming these are small sized systems, then there is a relationship
between small size and a lower capability level for Improye the
process. Possibly, small size would mean there is not enough iime to

MIa3§2.100 Versian 1.00 14 August 1998 Page 11
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1.3

1.4.

3.2.10

1.1.

3.2.11%

1.1.

3.3

institutionalise a process improvement. There is no reason why
immature process improvement processes would resulf in a smaller
system.

Assuming these are small sized systems, then there is a relationship
between smail size and a higher capability level fo, Pi-vide Skilled
Human Resources. The projects assessed all had highly skilled
resources through a mature training and employment process. This
could not have had an influenca on the size of ‘bz projects. Small
projects could have increased the skilis in the do¢  ‘ment by creating
opportunities on a larger number of diverse projec..
Relationship between determining the fuinctional size pre- and post-
development and a lower software engineering infrastructure provision
capatility tev:2l. This does not seem to have a reason.

Hypotheses
None

Summary
No obvious correlation between functional size and Organisation

processes, although a smaller sized system may have a higher
business re-engineering and process aefinition capability level.

Footprint <-> Capability Level of GU

For the purposes of comparison, instead of ucing vaiues for the footprint,
the indicators high{H), medium(M) and low(L) will be used where high
indicates that the graph is high above baseline, medium is close to
baseline and low is below baseline. There is a certain amount of
inadequacy with this method, since it is a comparison against the average
in the PEP database {(baseline). However, it is better than using the
figures provided by PEP, since this provides no comparison or idea of
whether it is a good or bad number at all. Comparison against the
baseline would indicate whether within the scope of the database (which
is international) it is good.

The capability leve! is taken as the highest percentage.

Capability Level %

Project | FDI | Sl | fp/sm | fp/m | TQ) { MTTF | sc | be 0 1 2

A H H M M H [L [51.72 [44.79 | 3.49

- |- |2759 (1241 | O

H |M 2759 17241 |0

I|T|T|x
gr=|15|=

B M M M
C H H H H H (M 2759 (7241 (O
D H H M
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3.31

1.1.

1.2

3.3.2

1.1.

Capability Level %

Project | FDI | SI | fpfsm | fp/m | TQl | MTTF [ sc | be 0 1 2

21. 18, |60 1 9.2 (1.0 - 158 16172 ) 4479 | 349
%

14. |1 8. | 18 50 - 8.5 - §- 312759 | 7241 |0

20. [10] 25 62 14.7 | 22.0 0 252759 | 7241 | C

20, |9 |38 78 12.1 § 11.0 - |256127.59 7241 | O

Possibilities:

relationship between TQIl and capability level of organisation unit.
Possibly an organisational unit with a higher capability level has a
higher amount of information recorded for testing and early operation
and greater controjs on the quality of the preduct. This will need to be
confirmed at the process level i.e. Manage Quality, Perform Work
Product Versfication, Perform Work Preduct Validation, integrate and
Test Software, Integrate and Test System. This seems to indicate a
relationchip between error tracking and capability. Examining ISONEC
15504-5, it is seen that for the first time at capability level 2, Problem
report and corective actions dafabase is an infrastructure
characteristic. .

ignoring project B, relationship between budget conformance and
capability level of organisation unit. Possibly an organisational unit with
a higher capability level has a higher amount of control over the cost.
This will need to be confirmed at the process level i.e. Manage Project.
Another point to remember is that Project A was a fixed cost project,
while Projects C and D were time and material. in other words, projects
C and D would never really run over budget.

Hypotheses

At a higher capabifity level, the function delivery rate would increase,
and the processes which would be required to achieve the higher
capability level would be at a constant, which would mean that cost
{and therefore budget) would decrease and schedule would be met,
making the footprint appear high above baseline in three spokes.. This
is not necessarily true, since you can decrease cost, schedule and
budget, but sacrifice other performance indicators such as technical

Mia352.10C
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quality index. From the above, although the capability levels are
different, all four projects have a fairly high function delivery index.
Indications are that as one fioves up the capability maturity scals,
productivity would increase, costs would decrease, estimations would
improve and quality would increase.

1.2, Once the relationship between the footprint performance indicators is
stabilised, it may then b possible to "stretch the rubber band" evenly
across all performance indicators. This may relate directly to an
organisation’s capability level i.e. the achievement of a managed
process by moving from capability level 1 to 2.

3.4 Footprint <-> Capability Level Of Process

Customer-Supplier

Project } FDI | SI |fp/ {fp/ [ TQ | MT | s¢ | be ) 1 2 3 415

sm|m |1 }|TF
A vH o [a Je 0 m (v w o[- 1 f2 [- |1
B v M tw Im - Im - - - [1 15 1+ |4
c Ho(m (3 [H [H s 1 [m [« [1 [t |1 |4
D H (M IH fH [H M 8 M |- [1 11 (1 [1

Customer-Supplier

Project [ FDI| I {#p/ [fpf |TQ [MT [sc [be | 1 [ 2 ) 3] a5
sm| m | TF

A 21. |86 [60 |101)82 |10 |- [s8 |- [1 ;2 [- [4
8 7% | %

B 14, 183 [18 [s0 )- (&5 |- |- |- |1 [t [1 |1
7

¢ 20, |10, [25 [82 (14, [22. [0 25 |- [1 [+ |1 |1
6 11 7 |o %

D 20, {93 |28 {78 |12 [19. - {25 [- [+ |4 [+ 4
9 1 o |53 |%

%

3.4.1 Possibilities:

1.1, relationship between FDI and Manage Customer Needs process. There
does not appear to be a reason why there would be any relationship,
however a strong customer relationship could improve the gathering
and controlling of requirements changes, and then also the project
functional size, thereby improving the FDI.

1.2. relationship between FDRI and Provide Custoror Servi  orocess,
There does not appear to be a reason why there we be any
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1.3,

1.4.

1.8,

-
o

3.4.2

1.1,

relationship, however a strong customer relationship could improve the
support, training and establishment of customer satisfaction, and then
also the project functional size, thereby improving the FDI.

relationship between staffing index and Manage Customer Needs
process. There does not appear to be a reason why there would be
any relationship, however a strong customer relationship could improve
the gathering and cantrolling of requirements changes, and thus also
communication and require an average number people to be involved
in the project, making the staffing index average

refationship between staffing index and Provide Customer Service
process. There does not appear to be a reason why there would be
any relationship, however a strong customer relationship could improve
support, training and establishmerit of customer satisfaction, and thus
also communication and require an average number people to be
involved in the preiect, making the staffing index average.

inverse relationship between technical quality index and Supply
Software process. There does not appear to be a reason why this
relationship would be inverse. A packaging, delivery and instaliation
process should have been assisted by a good testing process which
wauld have resulted in the high number of errors detccted during
testing and early operation.

inverse relationship between budget conformance and Supply Software
process. There does not appear to be a reason for this retationship.
Packaging, delivery and installation pracess should have no influence
on the planned vs. the actual budget.

Hypotheses

having Customer-Supplier processes at a higher capability ievel would
improve the technical quality index and decrease MTTF, thereby
making the footprint appear better.

Engineering

Project | FDI | SI | fp/ | fi

MT|[sci{bcjt1|2|3|4|5|6]|7
TF

3%
-
=P

sm

H M (M [H

-

=

o|o|®|>

T|IX|E|E
===
I|IET|IE|T
L}
- - - -
- | ek | ]
- - aad -
— — — -
L}

M M
H H [H [#H
H M
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343

1.1.

1.2

34,4

1.1,

Engineering

Project | FDI | SI (fp/ [fp/ [TQ [MT | scfbc|t1]23](4 5+6 7

sm|m | TF

A 21. |86 (60 (10t |92 10}~ 168 [T {1 11 1 [111¢>-

8 14. 183 |48 (&80 |- [85 (- - [1y4 4[4 ]1 11 [~

c 29, |10, [25 (62 [14. 322 [0% {25 [4 (1 |1 |1 b1 |3 t1

D 20. 193 138 (78 P12 |11 |- |28 b4 (1 |1 |1 1 [ |1

Possibilities:

relationship between FDI and all Engineering processes, except
Maintain System and Software. It could be argued that following basic
software engineering practices would have a positive effect on your
project size, time and efiort and thus on your FDI.

relationship between SI and all Engineering processes, except
Maintain System and Software. There does not appear to be a reason
why there would be any relationship, however good software
engineering practices could indicate team are fairly experienced, and
thus require an average number people to be involved in the project,
making the staffing index average.

tHypotheses

having Develop System Requirements and Design, Develop Software
Requirements, Integrate and Test Software and Integrate and Test
System processes at a higher capability fevel would improve the
technical quality inder and decrease MTTF, thereby making the
footprint appear better, since the checks required by the V-model
would be fully institutionalised.

Support
Project | FDI | SI |[fp/ {fp/ (TQ |MT | sc [bhe|?1]|2(354[536|7|8
sm| m I TF

A H M (H H M M [(H L oloyo0jo (1)1 [0}A1

B | M |[M M |- M |- - 111lop1 (1111

c H M H H H H H M {00011 ]|17{1]0]|1

D H M |[H H H M [H M [o]o|Oos1[111]0T[1
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3.4.5

1.1

1.2.

1.3.

1.4.

1.5

Support
Project | FDI | SI [fp/ | fp/ lTt'.?'. MT i sc |bc |1|2(314(5|6(7]|8
sm | m | TF
21,186 }]60 (101|922 (10 (7% |58 |o|Cc|o|Oos1[1[0O]|1
6 %
14, |83 )18 ¢50 |- 85 |- - 11101111811
7
20, |110. |26 |62 |14, |22 [0% (25 [O|O0tO |1 (1¢t1 Q)1
6 1 7 (] %
20. [93 (38 |78 [12. [14. |- 25 0100ttt |131(|0]%
9 1 Q 53 { %
%
Possibilities:

inverse relationship between FDI and Perform Quality Assurance
process, It could be argued that minimising these practices would
decrease the amount of “administration”, and therefore also the time
and effort to produce a system of that size, thereby increasing FD,
since the projects are fairly small, However, the future negative effects
cannot be assessed.

relationship between FDi and Perform Work Product Validation,
Perform Joint Reviews and Perform Problem Resolution processes. A
strong customer relationship could improve the gathering and
controlling of requirements changes, and then also the project
functional size, thereby improving the FDI.

relationship between Si and Perform Quality Assurance process. K
could be argued that minimising these practices would decrease the
amount of "administration”, and therefore also the time and effort to
produce a system of that size, thereby «nsuring that an average size
team is not required, since the projects are fairly small. However, the
future negative effects cannot be assessed.

relationship hetween 81 and Perform Work Product Validation, Perform
Joint Reviews and Performi Problem Resolution processes. A strong
customer relationship could improve the gathering and controlling of
requirements changes, and thus also communication and require an
average number people to be involved in the project, making the
staffing index average.

inverse relationship between fp/sm and Develop Documentation,
Perform Configuration Management and Perform Audits processes. it
could be argued that minimising these practices would decrease the
amount of "administration”, and therefore also the time and effort to

MIa352,100
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1.6.

1.7.

1.8.

1.8.

produce a system of that size, thereby increasing functionslity
delivered per staff month, since the proiects are fairly small. However,
the future negative effects cannot ke assessed.

inverse relationship between fp/m and Develop Documentation,
Perform Configuration Management and Perform Audits processes. It
could be argued that minimising these practices would decrease the
amount of “administration’, and therefore increasing functionality
delivered per month, , since the projects are fairly small, However, the
future negative effects cannot be assessed.

relationship between TQP and Perform Work Product Verification
process. Usage of formalised testing process would mean a larger
number of records kept, accounting for the unavailability of TQI for
project B. Also, the higher the capability level of the process, the
greater the number of errors detected during testing and early
operation, Strangely, the same does not appear to be true for Perform
Work Product Validation - this may be a result of it being partially
controlled by the user in some cases, who may not have contributed to
the metrics captured for PEP.

inverse relationship between schedule conformance and Develop
documentation, Perform Configuration Management and Perform
Audits processeslt could be argued that minimising these practices
would decrease the amount of “administration”, and therefore alsc the
time and effort to produce a system of that size, thereby increasing
schedul. conformance, since the projects are fairly small. However, the
future negative effects cannot be assessed.

relationship between schedule conformance and Perform Work
Produst Validation, Perform Joint Reviews and Perform Problem
Resolution processes. A strong customer relationship could improve
the gathering and controlling of requirements changes, and then also
the project functional size, thereby improving the schedute
conformance.

. relationship between budget conformance and Perform Work Product

Verification process. A possible explanation may be that verification
would minimise rework, which would allow the project to meet if's
schedule and therefore it's estimated cost.

3.4.6 Hypotheses

1.1.

having Support processes at a higher capability level would improve
the technical quality index and decrease MTTF, thereby making the
footprint appear better.

Page 18
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3.4.7

1.1.

1.2.

1.3.

1.4.

1.5.

Management
Project | FDI | St |fp/ {fp/ {TQ | MT | sc { he 1 2 3 4
sm ] m | TF
A H M |H H MM [H L 1 0 0 -
B H M | MM |- M |- - 1 0 1 -
Cc H M B H H H H M |1 1 0 -
D H MR H H M IH M |1 1 0 -
Management
Proiert | FDI ) St [ fp! | fp/ | TQ | MT | sc | be 1 2 3 4
sm| m | TF
A 21, |86 |60 J101 192 |10 |7% |58 |1 0 0 -
6 %
B 14, |83 (18 {50 |- 85 |- - 1 0 (| -
7
C 20, [10, [25 |62 |14, | 22. | 0% |25 |1 1 0 -
6 1 N o] Y%
D 20. 193 |38 78 12 |11, |- 25 |1 1 0 -
9 1 0 53 |%
%
Possibilities:

relationship between FDI and Manage the Project process. Having a
higher capability level for project management could have a positive
influence on project time and effort, and thus on FDI.

relationship between Sl and Manage the Project process, An average
team size may be easier to manage as a result of there being less
communication overhead, but still a reasonable amount of resources o
complete work, increasing the capability level of managing the project.

inverse relationship between fp/sm and Manage Risks process. More
risk management mechanisms could decrease the number of function
points delivered per staff month.

inverse relationship between fp/m and Manage Risks process. More
risk management mechanisms could decrease the number of function
paints delivered per month.

relationship between TQl and Manage Quality process. Usage of
formalised testing process would mean a larger number of records
kept, accounting for the unavailability of TQ) for project B. Also, the
higher the capability level of the process, the greater the number of
errors detected during testing and early operation.

MIa352.100
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1.8. relationship between schedule conformance and Manage the Project
process. Having a higher capability level for project management could
have a positive influence on project time and effort, and thus on
schedule conformance. The fact that project B has no schedule
conformance measure places some doubt on this comparison.

1.7.  inverse relationship between schedule conformance and Manage Risks
process. More risk management mechanisims could decrease the
number of function points delivered per staff manth and thus the on-
time delivery.

1.8. relationship between budget conformance and Manage Quality
process. Having a low capubility level for quality management could
have a negative influence on project time and effort, as a result of the
amount of rework required, and thus on budget conformance. The fact
that project B has no budget conformance measure places some doubt
on this comparison,

2.4.8 Hypctheses

1.1. None.
Organisation
Project | FDE| S1 |fp/ [fp/ | TQ |MT | sc | be | 1 2 3 4 5
sm | m | TF
A H IM [H |H |M IM |H [L [0 0 0 1 0
B H iM (M (M |- M |- - 0 0 0 1 1
Cc H M |H |H [H |H JH |[M |1 1 1 1 i
D H M IH JH (B M tH (M 1 1 0 1 1

Organisation

Project | FDY | St |fp/ |fp/ |TQ {MT | sc | he | 1 2 3 4 §
sm| m ! TF

A 21, |86 |60 (101|192 |10 (7% |58 [0 0 0 1 0
6 %

B 14, |83 |18 {50 |- 85 |- - D 0 0 1 1
7

o] 20, 110, 125 |62 |14, )22, |0% {25 |1 1 0 1 1
6 1 7 0 %

D 20, |93 |38 |78 |12 |11, |- 25 [ 1 1 0 1 1
9 1 0 53 | %

%
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349 Possibilities;

1.1.  inverse relationship between FDI and Improve the Process process.
Having a higher FDI would mean that each project would not
necessarily contribute lessons learned or suggestions for process
improvement. Introducing changes to an environment will require a
learning ¢ rve, which wilt initially decrease productivity.

1.2. relationship between FDI and Provide Skilled Human Resources
process. Having a well-defined HR process would mean that project
teams would be fairly easily resourced correctly with as experienced
team members as possible, thereby reducing any overhead of unskilled
people, and increasing the speed of the project and decreasing effort,
thereby increasing FDI.

1.3.  relationship between Si and Improve the Pr..cess process. Introducing
changes to an environment will require a learning curve and may
require additional resources, which will initially decrease productivity.

1.4. relationship between S| and Provide Skilled Human Resources
process, Having a well-defined HR process would mean that project
teams would be fairly easily resourced with a reasonable amount of
resources for the proiect with as experienced team members as
possible, resulting in an average Sl.

1.5, relationship between TQl and Engineer the Business, Define the
Process, Provide Software Engineering Infrastructure processes.
Usage of formalised testing process would mean a larger number of
records kept, accounting for the unavailability of TQl for project B,
Process definition and SE infrastructure may have resulted in the
availability of the process, allowing for a greater number of errors to be
detected during testing and early operation. A reason for
therelationship between Engineer the Business and TQ! may be that
an organisation engineers the business to fulfil their business goals
and with a goal such as improving quality, one would be improving the
techinical quality if better testing and reviews were taking piace,

1.86. inverse relationship between schedule conformance and Improve the
Process process. Since each project would not nacessarily contribute
lessons |earned or suggestions far process improvement, this would
reduce the project time, and improve schedule conformance. The long
term effect of this cannot be assessed. Introducing changes to an
-environment will require a learning curve, which will initially decrease
productivity and impact negatively on schedule.

1.7. relationship between schedule conformance and Provide Skilled
Human Resources process. MHaving a wefi-defined HR process would
mean that project teams would be fairly easily resourced correctly with
as experienced team members as possibie, thereby reducing any
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overhead of unskilled pecople, and increasing the speed of the project
and decreasing effort, thereby increasing schedule confermance.

1.8. relationship between budget conformance and Engineer the Business,
Define the Process and Provide Software Engineering Infrastructure
processes. If the business meets it's goals, has a defined process and
software engineering infrastructure, it should be more likely that it
would be able to meet it's budget.

3.4.10 Hypotheses
1.1. None

3.5 Limitations Of SPICE Covered By PEP

1.1.  SPICE looks at qualitative measures i.e. capability levels and gives an
idea of why things are happening to processes in ‘operational’ terms.

1.2.  PEP may be the equivalent process measures for the following:

PEP SPICE
Function deiivery index Manage the project
Slaffing index Provide Skitied Hurnan Resources
Function poinis/siaff month Manage the project
Funciion poinis/month Manage the project
Technical quality index Manage Customer Needs

Integrale and Test Software
Integrate and Test System

Mean lime to failure Manage Customer Needs
Iintegrale and Test Software
Integrate and Test System

Budget conformance Manage the project

Schedule conformance Manage the project

1.1. PEP displays a limited number of measures, which should be standard
project measures, recorded as outputs of a normal software
engineering project management process.

1.2.  CSC analyses the data and returns a report provided by Quantimetrics.
The action workshop is facilitated by Quantimetrics, and although
wornstop participants mention a large variety of action points, there
are tou many to actually follow up. Although an external consultant is
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1.3.

3.8

1.1.

1.2

1.3

1.4,

1.5.

1.6,

1.7.

independent, they do not have the insight into the internal OtJ workings
which are known, but not ‘documented’,

Currently, no organisations provide international SPICE benchmarking
and in order to provide this, a standard assessment input wili be
reguired.

Limitations Of PEP Covered By SPICE

PEP looks at quantitative measures i.e. cost, quality, effort and gives
an idea of what is happening {0 processes in business terms.

PEP factors people and technology into some of the measures. SPICE
limits this influer.ce to Leve!l 1 (Perfarmed) i.e. if an organisational unit
does not have reasonably skilled resources on these technologies,
they will not perform the base practices, and a process would not assist
them anyway. This means, in PEP it is difficult to isoclate the influence
of the process aione.

No indication by PEP of whether product quality is predictable ana
consistent. At such a low capability level, perfermance is very much
dependent on human (including envircnment) and technological
factors,

The influence of rework is not factored into PEP. Rework would have a
negative influence on all.

PEP appears to ask the person's apinion, which is probably 90% true,
but there is no validation with anyone else that that specific comment is
true and this is in effect limited to what the person knows eg. how does
a person know that CM will be beneficial? Would they ever put as their
comment that we did not have sufficient documentation, if they realise
that by making a comment like that they will probably need to ultimately
document their code, design and analysis? The qualified assessor
analyses the SPICE assessment profiles, and can list the processes
requiring improvement, as well as providing recommendations (as an
internal resource, who is part of the process).

Strengths of the process were highlighted more within SPICE than
within PEP.

Although PEP records are completed by the project leader, since these
are often outdated and based on memory, they are not always abie to
be QA’ed. For SPICE, the qualified assessor is required to validate ail
ratings and cross check with cutput work products. Also, since process
performance is very much a habit, resources will usually remember
how they performed a process.

Mia352,100
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3.7

1.8.

1.9

SPICE is an international standard type 2 technical report, and many
other process improvement techniques are already making
accommodation to incorporate SPICE into their current models.

Each process in SPICE should have an independent process measure,
and if the SPICE benchmearking project gets off the ground, as well as
ownership, an OU will be able to compare internationally on a standard
level (i.e. using the same process input). The fact that PEP process
measures cross boundaries makes it difficult to distimauish which
software enr ‘neering process is influencing the results.

. Internal qualified assessors can be trained and assessments can be

done at any time, not according to external time constraints. These
internal assessors will have insight into both the SPICE standard and
the OU processes, thereby being able to do more accurate process
analysis and re-engineering, and being able to quickly see whether
changing a process will improve anything significantly.

Limitations Of Both PEP And SPICE

1.1,

1.2.

1.3.

.4,

1.5.

For a Level O or 1 organication unit, it seems to be fairly difficult to
decide where to start with process improvement. OU goals are often
broader, and not specifically focused on a process (and should not be).
The word ‘quality’ is over-used and {o say a goal is to improve quality is
like saying you want to make more money - there are so many ways to
start. With most process improvement initiatives, difficulties have been
quoted as being management commitment and cuiture change. This
seems to be the case with PEP and SPICE too, however SPICE
provides a process improvement process, which if controlled as a
project may result in continual improvements. PEP too has an action
workshop following the results, and if the proposed actinns are
prioritised and put together as a project, they could resuit in
improvements,

There is no detail on which processes influence others. or which
footprint performance indicators influence each other. However,
methodologies such as CMM and Trillium provide roadmaps or key
process areas as guidance on the order in which processes may be
improved.

Buring the assessments, the one measure, from the SPICE work
product 'Measures’, which was not a formal work product was Quality
measuwres. Quality measwes are an important part of measuremerit
and do not replace process measures.

Data analysis seems to be missing from within the organisational unit,
but is considered of greater importance than the data collection itself.

Improvement shoutd include researchers, practitioners and customers,
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1.8.

1.7.

1.8.

3.8

1.1.

1.2,

1.3.

1.4.

1.5.

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

One problem 1=, uu can't measure chacs'. Measurement would lead to
inconsistent results, since they are Hased purely on individual
petformance.

[FPUG’s view indicates an intersection between process, project and
guality (product) measures. Product quality measures were not
included as part of this research, but based on the SPICE assessment,
they were often missing from requirements definition. This may be an
indication that a fundamental metric is not being formally considered
within the current processes,

Similarities Of Both PEP And SPICE

The process is very similar i.e. data collection using a too| and
resource s with reguired skills,

Accordn-:g to the guidance pravided in ISO/IEC 15504-7, PEP could be
seen as fulfilling the role of the [ndustry norms and benchmarks, with a
SPICE assessment failing into the process assessment request.

tnternal qualified SPICE assessnrs can be trained and assessments
can be done as required. PE: Hasselining can be done ad noc,
provided the external consuitant is available.

Partnering of the technigques may necessitate the fallowing:

1.4.1. PEP providing the facility ta factor out the benchmarking results
according to scftware process capability maturity to enable
comparison within league or level. PEP evaluates the outputs
from the software process, using indices which reflect capability
in terms of the time and effort erpended to produce a given
piece of software.

1.4.2. alignment of the metrics programme with both organisationai
goals and capability level to allow tracking of achievement of
goals.

1.4.3. cefinition of a number of facilitating base practices for
meastrement.

With most process improvement initiatives, difficulties have been
quoted as being management commitment and culture change. This
seems to be the case with PEP and SPICE tou. SPICE provides a
process improvemeni process, which if controlled as a project may
result in continual improvements, PEP, too has an action workshop

Ml2352.100
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3.9

3.10

1.6.

1.1.

1.2.

following the results, and if the proposed actions are prioritisec and put
together as a project, they could result in improvements.

The time and resource investment is unjustified unless some action
takes place as a result of the assessment.

Summary

PEP tells you what has happened to your business, SPICE tells you
what you could do to improve those measures.

Diagram p.20 (Garmus & Herron}

Might have a view which has saveral layers with several measures, but
requiring communication well-defined and integrated between alil
layersflevels to allow for a single vision, direction and allow for
measures io infiuence each other directly

Communications
1. The |-ve! of instability at Level 1 meant that no conclusion within

Eskom could be made.

. Contact had been made with Mary Fisher of BRE’ | .wrough Chris

Dale) whose organisation was also Level 1 to 2 with a couple of
projects reaching Level 3. She had also been experiencing difficulty in
collecting metrics, but they supplied function point counters to assist
with data collection and loped to use it for estimation in the future,
They were using Process Professional as their tool. They were going
o use a rangom sample of projects for both PEP and SPICE. She felt
they had to organise organisational unit-wide improvemert, since mout
of their projects were small with small teams. PEP was more easily
understandable by management and could be used to gem. e
support for actions.

. Debbie Dickson from ABSA said (telephonically) they were in a simila’

position to Eskom, making use of PEP, experiencing difficuities
collecting metrics, and not using SPICE significantly, She believed
their organisationa! unit would also be Level 0-1.

. Jay van Zyl of Rubico had investigated PEP, but found it inappropriate

for their organisation.

. No response had been received from Risto Nevalainen or Michael

Konrad.
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3.1

Additional Work
1. Although PEP had included 17 projects and SPICE only 3, SPICE had

probably reached the point of diminishing returns, as the assessment
results would probably be the same across other projects. During
initial data gathering, there had not been any single project among the
17 which had stood out as havir q information (work products) readily
available}, Upon review of seme of the other reports from PEP, it was
decided that there wouid be no value in reviewing these, since there
was s0 much variation from one to the next. Aiso, other than the
footprint, most of the others were indicators of position in industry,
trends and correlation of the entire group of 17 projects. This was
probably as result of the lack of Level 2 management practices,

. Another comparison would be between development and maintenance

projects i.e. the long term effect of higher or lower capability level. This
vwould require continued data collection and analysis.

. Another passibility would be to investigate scaling up (i.e. if a project

with a larger function point size of an IT programme and with or
without a larger project teamn), what shape footprint and SPICE profile
would it have?
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