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1 Overview
This Handbook provides a standard framework to guide project management at ACU National.

Because each Project is a self-contained related group of work activities with a specific predefined deliverable, it is not feasible to
define every detail of work for every Project within a rigid template. However, this Handbook does define a set of documents that must
be included in every Project. Hence, it provides a consistent framework within which to conduct all the work necessary for the success
of each Project, notwithstanding that some of the tasks within the standard framework will vary according to the nature and complexity
of the Project to which it is applied.

The ACU National Project Management methodology is comprised of five phases, each of which results in specific documentation
(refer Section 3). Also note that communication should be a key consideration when drafting and disseminating project documentation.

|—>| Control |

Pro ject

Status

Reports
TR

| Planning

Pro ject
Plan

-

Communication
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1.1 Project Initiation
Project initiation has the following objectives:

1 Identify and document the business need/objectives that the project will address

1 Determine and evaluate alternative ways in which the business need can be met and recommend
the best solution

Assure and establish sponsorship of the project

Define the objective, approach and controls of the project

Estimate the project effort, duration and cost

Ensure a clear and common understanding of the deliverables that will be produced

Specify what work needs to be completed in order to produce the deliverables

Determine the type of skills that will be needed to complete the project

Estimate how long it will take and what it will cost (once-off and ongoing/capital and operating
expenditure)

Specify what will constitute completion of the project

Obtain appropriate management approval for effort and cost

= = =4 =4 =8 =8 =8 -8 -9

Project initiation is completed upon sign-off of the final Business Case. The Business Case is a static
document that is never to be changed after sign-off. The Business Case forms the baseline benchmark
for the post-implementation evaluation of success, against which achievements will be measured.

1.2 Project Establishment
Project establishment has the following objectives:

1 Allocate responsibility, assign the project manager, specify the project sponsor and establish an
appropriate steering committee

9 Identify project team members (according to skill needs identified in the Business Case), identify
and define the role of stakeholders

1 Document the project team structure

9 Establish project cost codes and allocate budget to those codes

Project establishment is completed upon sign-off of the Project Charter. The Project Charter is to be

amended as and if any element of the initial Project Charter changes. However, version control is to be

adhered to strictly, so that changes can be tracked in the quality assurance process and as input to the

post-implementation review. Any change to the original Project Charter requires that a new version of the

Project Charter be created and promulgated/published.

1.3 Project Planning
Project planning has the following objectives and deliverables:

1 Confirm all previous assumptions regarding skills required, number of project staff, effort and
duration, etc.

1 Confirm specific skill requirements, confirm that those resources are available (in-house or by

external contract resources), identify the individuals who will be assigned according to the skill

requirements for various tasks and sub-projects

Document work breakdown structure, including specific tasks, milestones and deliverables

Refine estimates of task efforts

Determine task dependencies

= =4 =4
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Determine external dependencies

Determine interface and interaction dependencies

Determine milestones that will represent quality assurance checkpoints and their completion dates
Schedule the work plan, inclusive of constraints

Prepare and review the project plan

Submit the initial project plan for approval by the relevant executive sponsor, project sponsor and
steering committee

Project planning is an iterative and ongoing process. However, the initial project plan must be approved
and signed-off before the project commences. At this point, the project plan is to be base lined, to ensure
that any and all variances from that plan are tracked and recorded.

1.4

Project Control

Project control is ongoing throughout the duration of a project. Project status reports must be completed
at intervals agreed in the project planning phase, but no less often than monthly. Project control has the
following objectives:

15

T

= =4 =4

Capture actual data and compare that data to the relevant project plan and budget to:
0 Analyse performance
0 Review estimates of cost and time to complete
0 Post actual costs against budgeted costs and explain variances
Communicate progress of the project
Review and update the project plan as necessary
Review and update the original project charter as necessary

Project Completion

Project completion is a once-off activity. All stakeholders must sign-off their satisfaction with the project
deliverable/s before a project can be deemed to be complete.
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2 Introduction

What is a Project?

A project is any related group of work activities which, when completed, will achieve specific objectives.
A project has a stated scope, deliverables, tasks, work steps, duration and budget, as defined in a Project
Charter.

This Handbook is relevant to all related groups of work activities that have a business objective, whether
the solution involves Information Technology and Telecommunications (IT&T) or not. While some
terminology used in this Handbook may cause the reader to infer IT&T system development project
management, the processes apply to all projects, whether technology based or not.

A project:
1 Has a beginning and an end;
91 Is defined by specific objectives (deliverables);
1 Is undertaken within a well defined organisational structure;
1 Has a single project manager who is responsible for its success;
1 Has a defined starting point, a defined end point, and defined work breakdown structure

comprising a path from the start to the end.

To be successful, a project must move forward in a controlled manner, from initiation to completion. A
project uses resources. These include work effort of the project team, including significant stakeholders
not assigned directly to the team, infrastructure support, project administration, money for project related
travel and training, etc. Resources must be used effectively or the project will be late, or over budget, or
both.

Project milestones, comprised of specific deliverables, are developed to show tangible results of work
done and to provide substance for quality assurance reviews. Quality Assurance (QA) reviews are
essential, to identify issues at the earliest possible stage, to enable them to be addressed so that the
overall project objectives, delivery date and budget are not adversely impacted.

Risks are inherent in all projects. A risk management plan is an essential element of any project charter.
Any and all foreseeable risks must be documented and relevant mitigation strategy devised.

Project Management is the process by which a project is initiated, controlled, and brought to a successful
implementation.

The objective of project management is to plan and control a project from start to end, with high levels of
productivity and quality. A project must be managed in terms of its structure, work performed by staff
assigned to it, specific deliverables and budget constraints. Levels of control and monitoring will vary
depending on the timeframe and criticality of the project at hand. Progress reporting will also vary
depending on its intended audience.
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3 Project Management Phases

_| INITIATION

F

BUSINESS CASE

INITIATION

_| ESTABLISHMENT
PROJECT H ﬂ

T

MANAGEMENT PLANNING

-
L}
()

| Business need recognised |

| Project scope & objectives defined aagteed |

| Alternative solutions determined |

| Alternative solutions evaluated and compared |

[
| Recommended solution determined |

| Business Case developed |

Business Case presented to appropriate managemen
Committee for approval and budget allocation

Proposal approved by management and budget appyoye!

-| CONTROL

Le—

_| COMPLETION

PROJECT PLAN

.
-

PO T I EEESOEINOENERCEEIOENDECRNcaNIPNIPINIIIICI0RRIIIPEIICIICIVRISaRbocnnocnusenndoanrodhnscnnscqrsed

PLANNING

| Confirm assumptions |

| Confirm resource (skill) requirements |
1

Confirm resource availability, identify

individuals to be assigned to skill needs
1

Determine tasks, work breakdown structluire
milestones and deliverables

1

| Estimate task effort |
\

| Determine task dependencies |
[

| Determine external dependencies |
I

|Determine interface/interaction dependen{:ies
\

| Determine key milestone completion dat*;s
1

PROJECT CHARTER
ESTABLISHMENT

P
—

Allocate responsibility, assign project manager, projg
sponsor, establish steering committee

| Identify project team and stakeholders |

| Schedule plan, inclusive of constraints | | Document project team structure |

| Review Project Plan |

| Establish project cost codes and allocate budget |

ansees PROJECT STATUS REPORTS |
CONTROL

| Submit Project Plan for acceptance |

nalyse perfor man<+e

Capture actual dat : :
ACCEPTANCE SIGN-OFF compare and analyse | Review estimates to complelte

COMPLETION Actuals VS Plan
[[Process Owner & Executive Sponsor safin |

Post actual against budge#

CHARGE (if applicable) |

| Communicate progre%s

POST IMPLEMENTATION REVIEW

| Review Project Plan |
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4 Project Scope

Australian Catholic University

The scope of any project should be derived from and be consistent with an overall enterprise model of
business needs, priorities, strategies and infrastructure. Projects should be identified based on a number
of complementary developments and prioritised according to prevailing business objectives. The
planning phase of any project is critical to its ultimate success.

During the planning

the planning of any project.

p h,®lgeetives &nt eiticél success faciors havets be taken | s
into account. Similarly, the strategies, data, processes and organisational structure must be reflected in

Each functional division will be a cluster of processes and data and reflect a part of the overall University
strategy and organisational elements associated with them.

All processes will cross numerous functional divisions, and the end-to-end impact of any change to any
process needs to be identified and addresse d

dur i

ng

a

projectos

UNIVERSITY OBJECTIVES

BUSINESS PROCESS

pe =&

ﬁ[ II

SUPPORTING RESOURCES

J@.v

I 1 [T 1 1 1 1
BUSINESS PROCESS
=l el el (gl el |l |l gl |g]| |g] |E] |E
pd pd Z pd Z pd 2 2 Z zZ Z zZ
=) =) D ) ) =) =) =) ) D =) D
| - - - - - - — - | - -
< < < < < < < < < < < <
pd pd zZ pd zZ 2 2 pd zZ zZ zZ zZ
Ol 19| |Q| [Q] |9] |2 || |2] || || |9] |©
= s — = -
o| |G| |G| |6] |G| |G| |G| |G| |G| |o| |6] |G
pd pd Z =, zZ zZ pd 2 pd zZ pd zZ
o) =) =) =) =) o) =) >) =) o) > o)
L LL LL LL LL LL LL L LL LL LL L
BUSINESS PROCESS
[T [T [T [T [T [
BUSINESS PROCESS ] [ESs] [E

N

pl anning

No project can be an island in the context of an holistic organisation. Projects should not be single point
solutions to business problems or needs. The top down planning process will ensure that each project
represents a tactic within an overall business program. Project managers have to manage these
interdependencies without compromising the success of the individual projects for which they are

responsible.
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5 Role of the Project Manager

The project manager acts as a leader and a process manager. As a leader, the project manager is
responsible for managing and communicating a clear vision of the project objectives, and for motivating
the project team to achieve them. As a process manager, the project manager must ensure that work
efforts are sequenced to achieve the overall project schedule.

A project manager must have credibility with their project team and with the project sponsor. So it is
essential that the project manager have, or acquire, some knowledge of the technical aspects of any
project to which he/she is assigned.

Project deliverables are very rarely static over the life of a project. Objectives and deliverables may, and
usually do, change as new information is gathered by the project team and evaluated by the project
sponsor. The project manager must assure a well defined scope management plan, provide continuous
leadership for the development team, manage the project sponsor relationship effectively, and create a
project environment that allows all participants to maintain maximum productivity and effectiveness.

6 User and project staff interrelationship

Business users, not technology or external providers, should be the focus of every project. User

involvement ultimately determines the quality of business systems. Past practices isolated users from the

project process. It was, therefore, hard for users to commit to a process in which they had not

participated, or had been afforded the opportunity to understand. Thi s At hemd and Auso
inevitably militates against success of any project.

When designing a project organisation structure, the roles of users as members of the project team, the
management and control structure, and support groups need to be defined before the project begins.

Users need to be involved in any project;

to assure project direction continues towards the specific business needs and objectives,
as an information source,

as reviewers and evaluators of deliverables,

as members of the project team in the functional analysis and process modelling stages.

= =4 =4 =

Business process models need to be developed to ensure that the current procedures and proposed
changes are understood clearly. Such models need to be developed jointly by the business users and
the project staff, to derive a common understanding of the business and its needs. Models developed by
project staff in isolation from the business knowledge base are insufficient to assure a common
understanding.

Many projects fail because they lack credibility with the end users. This lack of credibility often arises
from:

i Past failures to deliver on commitments; projects are often late, over budget and deliver less than
the end users expected.

9 Poor communications; users are not listened to, project staff prefer to minimise interaction with
end users, assumptions are made, there is a reliance on informal communications, overuse of
jargon and an unpreparedness to speak to the users in their own terms. If end users are not
sufficiently involved in the project the project will inevitably lose support.
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9 Perceived lack of structure and process. Interviews and work shops will appear random unless the
users receive timely and professionally structured feedback.

1 An over emphasis on technology, rather than the business need. Often, to the end users, a
project can seem to be predicated on the projec
topical technology, rather than to address the actual business need, which may be resolved
without technology at all.

7 Knowledge base

A thorough knowledge base should underpin every project. A knowledge base is the set of all information
relevant to the identified business need that is collected during the planning, analysis, design,

development and implementation phases of a project. The accumulated knowledge base should be
documented using a conceptual data model, a logical data model and a physical data model to constitute

a central repository of the Universityld@proegtccumul at

Assuring a comprehensive knowledge base is essential to maintaining a rigorous structure in any project.
The scope of information represented in the knowledge base is far greater than the traditional project
information of tasks, money, time and resources. Strategic plans, organisational models, requirements
models and functional design specifications are documented, integrated and preserved in the knowledge
base.

The knowledge base must be stored in a central location, available (as read only) to all who need to know

its contents. Use of the knowledge base enables the business knowledge gained within a single project

to be shared and reused by other projects. Effective knowledge coordination improves the effectiveness

of each project manager and assures that individual project findings comprise a collective organisational
memory over time. Most usually, the central location is a specific local area network domain set aside
specifically for the purpose of accumulating and integratingt he or gani sati onds tot al
of the knowledge base are described as objects. Objects include entities that are elements of the

business process (lecturer, tutor, student, lecture room, etc), outputs (including forms, letters, screen

layouts, etc), critical success factors and organisational units.

All deliverables are described in terms of the knowledge base objects that comprise them. Iterative
performance and analysis of tasks and activities are used to refine the information in the knowledge base.

Knowledge coordination is critical to ensure smooth translation of models between project phases.
Refer Appendix A for details of data modelling techniques.
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8 Project Charter

The Project Charter is essential to ensure user involvement and understanding, particularly because the
Charter must:

1 Document the agreement between the project sponsor and the project manager;
1 Provide a clear statement of the purpose of the project and what is to be delivered by it;
91 Define the project roles and responsibilities.

Refer Appendix B for the format of a Project Charter.

A Project Charter is the blueprint of a project; it constitutes the foundations upon which the project will
proceed. If the Project Charter does not achieve the objectives stated above, then the project will most
probably fail, simply because the criteria for success are not described accurately and there is no
common understanding of what constitutes success. The Project Charter is not a static document. It
needs to be updated as, if and when the project scope changes, when staff assigned to the project
change, when stakeholders change, when budget variances occur, etc. The Project Manager must treat
the Project Charter seriously and exert all efforts to achieve the commitments within the Project Charter.

An effective Project Charter requires that the business needs be understood to the appropriate level of
detail, which necessitates comprehensive needs analysis (functional specification).

In many ways, business needs analysis (business process mapping) is the hardest part of the
devel opment (or configuration) of a computer app
manoé, trying to serve both the user communibdthy an
parties is inevitably difficult, because there will often be conflicting interests and priorities, and
communication difficulties between the business an

I i
d

Surveys over three decades have indicated that approximately 70% of total computer system costs are
incurred in maintenance and modification of the original implementation. This results from, primarily, two
related aspects of business systems development:

1. The system design (base functionality and configuration in the case of packaged systems) does
not end up reflecting the usersd functional req

2. ltis difficult and costly to alter system logic after the original design has been implemented.

There is a big difference between business analysis and business systems design, one that is often

blurred to the disadvantage of all parties. An analyst must be objective in determining the optimum

business process, not be constrained by pre-d et er mi ned i deas or advice as
functionality. Business system design must be based on the business process analysis. It is at this point
that any discrepancies between what the business needs and what the business system software can

deliver will be identified.

Narrative is a very ineffective way of trying to ensure a clear understanding of the business requirements,
as reflected in the optimal business processes.
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To design and install cost-effective business systems that meet the needs of the user base, those needs
must be completely and reliably met by functionally rich and robust solutions. In all instances, the end
user must be provided with:

91 A functional specification (needs analysis) of the business system to be developed (or purchased
and installed). The functional specification represents the essential activities which must be
performed, whether they can be computerised or not.

1 The functional specification should set out, clearly, the logical requirements of the business system,
without including so much information that it verges on a technical specification and becomes
unintelligible to the business users/process owners. It is essential that the functional specification
be understood by the end-user/process owner, so that he/she can:

0 Agree, and sign off to the effect that, the functional specification meets his/her/their business
process functional requirements (and that any compromises or trade-offs in functionality have
his/her/their assent)

1 The functional specification should make it clear what options are available to meet the business
needs, and what trade-offs may be required (for other than essential functions).

An effective functional specification can only be prepared on the basis of a clear understanding of the
business processes that the business systems application is being developed (or installed and
configured) to support. Business process mapping is, therefore, the first and most essential step in
business systems development or re-design.

9 Business Process Mapping

9.1 Fact finding and recording techniques

It is essential in business systems analysis not to overlook sources of valuable background information
relevant to the business process being analysed. What is relevant will be determined by how well the
objectives of the analysis have been defined. A high level preliminary review, preceding detailed

analysis, will often facilitate the information gathering exercise.

Normally, useful background information can be obtained from:

1 Organisation charts and Policy manuals
If these are unavailable or out-of-date, the current organisation structure or policies need to be
determined. The analyst needs to understand the constraints that may apply to changing any
process.

9 Operating instructions and/or Procedural documentation
Again, these may be out-of-date, but will act as a guide. Even when current, they are a guide to
understanding the present process, rather than a constraint on improving them. It is important to
understand the reason behind any obvious inefficiency in the current process.

1 Previous reports, Minutes of meetings, correspondence

Ask people who have been around long enough to know (and preferably, who appear to be unbiased
in the process analysis).
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i Personal conversations

Be aware of the person who may have been closely involved with the process/processes under
review in the past, who may now be in another department, school or faculty.

Identify the key people who interact with the process or system being analysed, particularly indirect
users.

By identifying and researching as much background information as practical within the time available, the
person conducting the analysis of the business process:

Will be sure of the information he/she requires, and from whom it can be obtained

Can anticipate likely opposition and obstruction

Can prepare well for interviews, deal with uncooperative people, and more readily distinguish facts
from opinions

Be able to complete interviews more quickly

Begin to understand the real motives for the study being undertaken:

=A = = =4 =4

0 Why this process and not some other?
o What does senior/executive management expect to get from the analysis?

9.2 Charting

Charting is the principle documentation approach within business analysis. Charting has five main uses:

Fact finding
Analysis
Design
Presentation
Implementation

= =4 =8 -8 =9

In regard to fact finding, an effective and comprehensive chart of the process is the way in which the
analyst will know and understand the existing process, including:

Who
What
Where
When
Why
How

=A =4 =4 -4 -4

The chart of the existing process (or system) will set the direction for further analysis and for

i mprovement . I't is important to chart at the high
as, if and when the need for such becomes apparent (as it inevitably will in the context of proposed

automation of business processes).

Similarly, charting of the design of the new (or possible alternative) process, in the context of the chart of
the existing system, will reveal the complexity of the new (or possible alternative) system and, particularly,
the extent to which it varies from the existing system.
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Charts are very effective presentation tools (fia p

Obviate long narratives which may not make the flow of work obvious

Provide succinct and compact guidance as the functional flow of the process

Facilitate checking of correctness with functional operatives within the business areas
Assist identification and analysis of gaps, bottlenecks, inefficiencies and opportunities for
improvements

9 Facilitate comparison between current and proposed processes

=A =4 =4 =

Accurate charts also form the basis for functional specifications of IT&T systems and for training of
functional operatives and information technology system users.

Charting must take account of:

The type of process being analysed

The level of detail required in the analysis

The purpose to which the chart is to be put

The use of the charts in presentations; they may become the key to convincing management to
support the change (and approve the costs of making the change)

=A =4 =4 A

I t 6s i mp o rhatalhbusiness pratesd aealysis and improvement depends to some degree on trial
and error (Aiterative analysiso).

Effective business process mapping helps to identify:

The sub-processes and steps within the process being analysed

The purpose for which the business process exists (outputs)

The resources required to achieve the purpose of the business process (inputs)

The existence (or not) of controls that ensure accuracy, reliability, maintainability, timeliness, audit
ability, etc.

1 The interdependencies and interfaces of the business process being analysed.

=A =4 =4 A

9.2.1 Types of Charts
9.2.1.1 Information Flow Charts

Operational/procedural flow process charts/maps
Schematic flow charts, diagrams or maps

Form flow chart

Forms routing charts

Computer logic charts

=A =4 =4 -4 =
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9.2.1.2 Special Purpose Charts

GANTTL or BAR charts (Project Planning)
PERT2 network charts (Project Planning)
FAST3 diagrams

DFD (data flow diagram)

=A =4 =4 =

9.2.1 Entity Relationship Diagram

This is a diagram used to show how various entities (elements of the process) are related to each other.
The following chart provides an example of an entity-relationship diagram in which the relationship
between student and course is many, because each student may attend many courses and each course
will have many students. The relationship between tutor and course is one to many, because each tutor
will teach many courses, but each course will have only one tutor (in this example):

Enrols in Taught by

! The Gantt chart, devised as a charting method by Henry Gantt, is a visual display to represent scheduling which is based on
time, rather than quantity, volume or weight.

2 PERT charts: (sometimes called Network Charts or Logic Diagrams) are widely used project management
diagrams, used for displaying project schedules depicting tasks and the dependencies between tasks.

% Function Analysis System Technique
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9.2.3 Process Flow Chart

Process Flow Charts are used at ACU National to
vision, mission, strategies and operational plans.

A Process Flow Chart shows the information and/or activity flow represented by separate forms, records,
and other media. It may be presented in either a horizontal or vertical flow, and is especially useful in
defining the functional requirements of an information technology application. The conventions and
symbols applying to process flow charting are:

1 Each horizontal line on the chart represents a discrete information flow (usually a separate paper
form in each case)

1 The symbols on each line represent the activities in which that particular information or paper form is
involved, or handled

1 The vertical lines indicate the relationship between different forms or records. Where two forms are

linked vertically through several operations, it indicates that the same forms are used in multiple

operations

Information or activity flow is from left to right, or from top to bottom

Basic symbols have the following meanings:

=a =4

Activity

Something is done to or with the information on the form (or in the
computer). The nature of the activity being performed needs to be
explained on the chart.

A new form or record is created

Information is being added. This is usually associated with a vertical
connection, indicating the source from which the information being added
is obtained.

Indicates a sorting or distribution of copies

Indicates a machine operation (most usually a computer system; the
process map should include a notation as to the computer application to
which the information is submitted, or from which the information <data>
is obtained.

Movement; indicates transfer of a form physically from one point to
another; the destination or origin of the move should be notated below
the arrow.

A decision, inspection, check or review point. No information changes.

YlooNe®
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9.2.3 Analysis of Process Charts

The business process chart provides the most effective means of eliminating unnecessary work and
streamlining business processes, because it provides a detailed description of a particular task or piece of
work.

There are five key questions that need to be answered to perform an effective analysis:

1. What is being done and why is it necessary?

Does each step serve a useful purpose? Does it actually contribute to the end result?
An excuse for performing a step is often not a true reason for it being done, often, it will be found to be
unnecessary.

2. What is being done and why should it be done there?

Can it be done more easily in some other step of the process, or in another department? Will a change to
where and when it is being done save steps, time and effort?

3. Who is doing the job? Why should he/she do it? Would someone else do it better?

Is someone else better qualified or skilled to do the work? Who can do it most easily and most
practically? Ensure that high-salaried time is used discriminately, and delegate tasks to lesser-paid
employees wherever feasible.

4. When should this step or task be done? Why?

Should this step be done earlier or later or combined with some other step? Is it really in its proper
sequence in the end-to-end process? By doing it at this time and at this juncture in the end-to-end
process, is it really slowing down or holding up another business operation?

5. How is it being done? Why should it be done that way?

Is the process too complicated in its present form? Can it be done in an easier way? Should different
forms or supplies be used? Can shortcuts be adopted? |s automation feasible? Will automation make it
happen faster, more efficiently, with less cost?

For many activities there are explicit rules for how activities are done. Rules are of two types - constraints
and operational guidance. Constraints define conditions under which an activity cannot be done or
conditions under which an activity must be done. In the University environment these are determined
primarily by Legislation and statistical reporting requirements and cannot be changed by the University

unilaterally. Operational guidanceistheUni ver si t ydés determination of ho:
These can be analysed and changes recommended without reference to external authority.

Never overlook the people aspects and cultural issues that will need to be addressed, which include

changes in:

A Organisational structures: options: specialist/g
A Job roles: logical grouping of tasks; management
A Reward systems, performance measures and career
A Training and devel opment

A Terms and conditions of employment.

Page 21 of 94




[ Australian Catholic University
©ACU

10 Project Management Life Cycle

The Project Management Life Cycle is most usually referred to as the System/Software Development Life
Cycle (SDLC). The processes shown in green shaded arrows related specifically to projects that are
initiated to implement an Information Technology & Telecommunications (IT&T) solution. The other
processes apply to all projects, whether IT&T based or not:

User
Acceptance
testing

Integration

. Maintain,
testing

Support

enhance Establish Framework

, Strategies
. Policies
. Procedures

Identify
business
need

v a

Analyse
and
specify
requirements

Program
coding

Program
design

Functional
specification

Technical
specification
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11 Project Initiation
Project initiation has the following objectives:

Identify and document the business need/objectives that the project will address

Determine and evaluate alternative ways in which the business need can be met and recommend
the best solution

Assure and establish sponsorship of the project

Define the objective, approach and controls of the project

Estimate the project effort, duration and cost

Ensure a clear and common understanding of the deliverables that will be produced

Specify what work needs to be completed in order to produce the deliverables

Determine the type of skills that will be needed to complete the project

Estimate how long it will take and what it will cost (once-off and ongoing/capital and operating
expenditure)

Specify what will constitute completion of the project

Obtain appropriate management approval for effort and cost

=A = =4 =4 =8 =8 -8 -8 -9 = =4

If a project is part of a larger business program, as well as developing project charters and high-level
plans for each individual project, a master project plan will need to be prepared to identify project
interdependencies. If the business program consists of a number of sequential, as opposed to
concurrent, projects, it may be enough to create the master project plan and a detailed project charter for
the first project only.

Initiation of a project must be supported by a business case, signed off by the appropriately authorised
officers of the University. The business case documents all the information required to make a decision
on the merit of a proposed project

Preparation of the business case is an essential discipline, in that it requires concepts to be detailed and
fully considered. Any flaws in the understanding of the business need or the proposed solution should
become apparent during writing of the business case. Retrospective documentation of a business case,
documenting work already done, is unacceptable.

The business case constitutes the justification for the project. It is designed to gain approval at the
appropriate levels of the University to proceed with the project. Formulation of the business case is a
response to an identified business need, problem or issue, part of an ongoing strategy for business
improvement, a request for increased funding, justification for continuing funding, or consequent upon a
seemingly good idea to test the merit of that idea.

Option 1 in every evalwuation of alternative soluti
is the foundation upon which all benefits from the proposed business process re-engineering (BPR) effort

are determined. By documenting everything together in one document, it is easy to link the issues to the
solution and the benefit, and identify where the business would be without the BPR project. The

development of the overall business case simplifies the development of the financial justification, and will
usually identify holes or problems with the solution. Moreover, post implementation review of benefits

derived can only be effected when there was an initial projection of such benefits.

The business case provides a consistent message to many different audiences. It is a high level view of
the entire project and enables all staff and functional units impacted by the project to have a common
understanding of the projectbés scope and objective

Refer Appendix G for a sample Business Case.
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11.1 Define Project Scope and Objectives

Failure to clearly define the scope and objectives of any project is the most common cause of project
failure. Project scope and objectives are closely related to the business objectives but represent more
specific deliverables so must be expressed in a way that facilitates post implementation review against
the original scope and objectives. Effective and comprehensive functional analysis is essential at the
outset and relies on appropriate business process analysis.

11.1.1 Project scope

The project scope should be expressed as a concise and accurate description of the end deliverables to
be expected from the project and that meet specified requirements as agreed betweenthep r oj ect 6 s
stakeholders. It is important to specify exclusions from scope, where misunderstandings are probable.

11.1.2 Project objectives

A projectds objectives are synonymous with fAgoal so

11.2 Cost and Benefit Analysis (CBA)

Every project competes for limited funds and finite resources. It is therefore essential to analyse the costs
versus the benefits of every project so that they can be prioritised and allocated budgets.

There are numerous ways to approach a CBA, some of which are:
11.1.1 Discounted cash flow (DCF)

This is a method that considers the time value of money. DCF assumes that the value of any given
amount of money will be less in the future than in the present or the past. Cash flows in the future are
discounted, as opposed to compounded, by a specific discount rate, to convert them to present value.
DCF includes Internal Rate of Return (IRR) and Net Present Value (NPV):

11.2.2 Internal Rate of Return (IRR)

IRR is method that calculates the rate of return on an investment by finding the discount rate that equates
the present value of future cash flows to the cost of the investment. That is, the internal rate of return is
defined to be the discount rate that makes the net present value of the cash flows over time equal to zero.
Refer to Appendix J for details and examples of how to calculate IRR.

11.2.3 Net Present Value (NPV)

NPV is a method for assessing investment proposals in which the value is equal to the present value of
future returns, discounted at the cost of capital*, minus the present value of the cost of the investment.,
As a rule, the higher the NPV, the better the monetary returns are on an investment. Refer to Appendix L
for details and examples of how to calculate NPV.

*Cost of capital is the discount rate used for project investments evaluations and capital budgeting. It is the opportunity cost
of an investment, that being the rate of return that the University would otherwise be able to earn at the same risk level and
the investment that is being proposed and subjected to calculation of NPV. The opportunity cost is the value of the next
best purpose that the money available could have been used for.
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11.2.4 Return on Investment (ROI)

ROI is the yield that will manif eslyexgressedhasapr of i t o

percentage of the initial investment amount. Refer to Appendix M for details and examples of how to
calculate ROI.

11.3 Developing a cost/benefit analysis
The following standards and guidelines need to be determined before a realistic CBA can be developed:

The cost of capital (discount rate) to be used

The recommended investment analysis time line applicable to each of capital and operating
expenditure respectively, ascertained from Finance.

Cost and benefit categories

Treatment of intangible (qualitative) benefits

Treatment of taxes, depreciation and consumer price index (CPI)

Full absorption cost of labour, by level and skill set, computer time usage, etc.

= =4 —a -9 E

11.3.1 Identify benefits

Work with the project 6shatwiloesul foomimplementadia oftthie prgjectb Ehis e f i

requires a clear understanding of the projectos
the business process addressed by the project. Always start with the expected tangible (quantitative)
benefits and document assumptions clearly. Always ensure that it is possible to track and audit tangible
benefits.

Intangible (qualitative) benefits do not enable actual cost/benefit analysis and are usually only relevant as
considerations for a project that is at the margin of being cost justified.

It is not always clear whether a benefit is tangible. Tangible benefits, such as reduced staff (which can be
recruitment avoided, as opposed to redundancies) and avoidance of rental of extra office space are easy
to quantify. Et her eal i ntangi ble benefits such

11.3.2 Identify costs

Determine the costs and the intervals at which those costs will be incurred over the life of the project.
Consider both direct and indirect costs. An indirect cost will inevitably be the organisational change
impacts, including the temporary reduction in productivity while users are familiarised with the new system
and while they are seconded to the actual project team. Costs will vary depending on the staffing
approaches and the supporting technology (if applicable). Operating leases will vary the scheduling of
capital costs compared to outright purchase.

11.3.3 Develop the project cash flow schedule

Determine the timeframe over which the cost of the project is to be amortised (usually three to five years).
Allocate the anticipated costs and benefits monthly across the timeframe.
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12 Project Planning

Project planning is an iterative and ongoing process. Detailed plans must be revised as necessary
throughout the life of the project.

When planning a project, the project manager must confirm and build on the business case developed
during the project initiation phase to prepare an appropriately detailed project charter. The project
manager is responsible to create the project plan. The detailed project plan is used to document
deliverables and to achieve the project objectives detailed in the project charter. Project plans should
include:

task schedules, being project specific detailed work plans,

resource schedules,

quality management and review plans,

a risk management plan,

a communications plan,

an issue management plan,

a scope management plan, and

a detailed budget addressing all aspects of the project and its management

E R

When preparing the detailed work plans, the project manager must ensure consideration of:

9 task dependencies

i task and resource scheduling

9 addition of any new tasks manifested as the project progresses (assuring also that the scope of
the project is closely managed and changes to that scope are documented thoroughly).

Project plans must be reviewed regularly to identify any slippage from original delivery dates, to
implement corrective measures and to evaluate the flow on effect on the project schedule overall.

The master project plan and all subsidiary plans must include milestones. Milestones will usually be the
completion of project stages. Resource constraints, quality issues and project risks need to be factored
into the milestone plan.

Each task within a project plan has a narrative description sufficient to communicate:

T What is to be achieved/delivered;
1 The steps involved in achieving the deliverable;
1 The completion criteria of each deliverable.

Maintainingandtrac ki ng a detail ed project plan is impractic
Project Plan software to create and maintain project plans.

There is some overlap between initiation, establishment and planning of a project. Generally, details from

the business case, created during project initiation, will be carried forward into the project charter created

during the establishment phase and the project charter may be modified when detailed plans are created.

The high level project schedule in the project charter will be to an activity level, whereas the actual

detailed plans will be at a task level. Similarly, the high level plan, on which the budget is based, will

show skill types needed, whereas theamaetailed plan
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During the planning process, it is essential to recognise that some or all of the project team, and
potentially some of the extended stakeholder team, will need training. Determine the type and duration of
training required and include that training in the detailed project plan.

The most common time based techniques for displaying project plans are shown below; the Gantt Chart is
the default display option within Microsoft Project, so is used most often at ACU National.

1 CPA critical path analysis (refer Appendix C)

1 PERT program evaluation and review technique (refer Appendix D)

1 Gantt Chart - A Gantt chart is a horizontal bar chart developed as a production control tool in
1917 by Henry L. Gantt, an American engineer and social scientist (refer Appendix E)

A project plan has many uses, not only as a schedule to manage the timeliness, sequence and inter-
dependency of tasks, but as a tool to assure clear communications.

12.1 Change Management Plan

A change management plan must be prepared in conjunction with the project plan, to ensure that user
training and procedural documentation are available at appropriate junctures.

Change management is the mechanism through which a change to a process or system in the University
is initiated, assessed and implemented. Any change to a process or system will involve resources to
make the change and have the potential to impact on other parts of the overall process or system. Only
when the change is assessed in relation to its overall impact on the University can an informed decision
be made as to the merit of the proposed change.

13 Project organisation

A project team is brought together for a pre-determined period of time to achieve a specific set of
objectives. The project organisation chart must be augmented by role definitions and assignment of
responsibilities for each member of the team. It is essential that the project team be given sufficient
authority to achieve the projectds objectives.
effectiveness of the project team include:

1 The active and visible support and sponsorship of most senior management and the project
sponsor

1 The reputation and credibility of the particular individuals assigned to the project team

1 The strength of the working and reporting relationships within the team

9 The organisational culture in which the project team will function

The first appointment within any project team will be the project manager.

If more than six people need to report to the project manager, then consideration should be given to
assigning team leaders for identifiable modules of the project, through whom other team members will
report.
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Roles in the overall project organisation will typically include:

13.1 Executive Sponsor

This is the person who has ultimate authority over the project and is ultimately accountable for its
success. The executive sponsor:

1 has control of the budget,

1 resolves otherwise irreconcilable conflicts in the course of the project,

9 provides high level direction,

9 approves changes to project scope, including their time and budget impacts.

Sometimes, the executive sponsor and the project sponsor will be the same person. Often, the executive
sponsor will delegate routine participation in the project to the project sponsor.

13.2 Project Sponsor

The Project Sponsor provides the interface between project ownership and delivery. The Project Sponsor
is the client side representative who acts as a single focal point of contact with the project manager for the
day-to-day management of the interests of the client organisation. The Project Sponsor is responsible for
ongoing management on behalf of the project owner to ensure that the desired project objectives are
delivered. The person in this role must have adequate knowledge and information about the business and
the project to be able to make informed decisions. They may be known as the Project Sponsor;
sometimes referred to as the Project Director.

For smaller/straightforward projects the roles of Project Sponsor and Project Manager may be combined,
subject to the proviso that the person taking on the combined responsibilities possesses the requisite
competencies, expertise, experience and has the available time and resources. Where roles are
combined, it is essential that delegations and responsibilities are clearly understood and do not overlap
with other roles. This role description assumes that the roles of Project Sponsor and Project Manager are
separate.

The Project Sponsor is responsible for:

1 Ensuring an appropriate project or programme management framework is in place, incorporating
the Gateway review process if required.

Preparing the project brief, Project Initiation Document (or equivalent) and business case
Appraising options and submitting for approval

Securing resources and expertise from the client organisation as required, for example, appointing
professional advisers to support the project sponsor role

Co-ordinating and directing end user input

Co-ordinating value management strategy

Controlling changes following approval

Determining and managing risks to the project

Managing the project budget, including risk allowance

Acting as sole point of contact with project manager

Co-ordinating and fostering teamwork

Managing the project managerporsibilpyer f or mance of
Establishing formal reporting arrangements on project progress

Defining criteria for control and management of the project

= =& -8
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Assisting the project manager in the resolution of problems

Receiving and reviewing detailed reports on the project from the project manager

Ensuring the project manager receives departmental decisions on time

Establishing with the project manager a common approach to major issues that arise

Establishing a mechanism to ensure regular dialogue with contractors to promote problem solving,
team working and risk-sharing

The Project Sponsor should be able to:

f
f
f
f

13.3

Apply quality management principles and processes

Apply risk assessment and management principles and processes

Network effectively, negotiate well and influence people, broker relationships with stakeholders
within and outside the project

Be aware of the broader perspective and how it affects the project.

Project Manager

The Project Manager, operating within agreed reporting structures, is responsible for:

il

=A =4 =4 =A =4 =4 -4 -8 A

= =9

f
f
f

Designing and applying an appropriate project management framework for the project (using
relevant project standards)

Managing the production of the required deliverables

Planning and monitoring the project

Adopting any delegation and use of project assurance roles within agreed reporting structures
Preparing and maintaining the Project Plan

Manage project risks, including the development of contingency plans

Liaison with business programme management (if the project is part of a business programme)
and related projects to ensure that work is neither overlooked nor duplicated

Overall progress and use of resources, initiating corrective action where necessary

Change control and any required configuration management

Reporting through agreed reporting lines on project progress through status reports, change
request logs and issue logs

Liaison with appointed project assurance roles to assure the overall direction and integrity of the
project

Adopting technical and quality strategy

Identifying and obtain any support and advice required for the management, planning and control
of the project

Managing project administration

Preparing a ALessons Learnedo report

Preparing any follow-on action recommendations as required

The Project Manager should be able to:

=A =8 =4 -4 -4 -8 -4

Apply standard project management approaches to the specific requirements of the project
Direct, manage and motivate the project team

Develop and maintain an agreed project plan and detailed stage plan(s)

Tailor expert knowledge to meet specific circumstances

Plan and manage the deployment of resources to meet project milestones

Build and sustain effective communications with other roles involved in the project as required
Apply quality management principles and process.

Page 29 of 94




[ Australian Catholic University
©ACU

14 Scope Management

Any additional functionality, deleted functionality, modification of deliverables, etc., as detailed in the

project charter, constitutes a change in the proje
and their budgets because of fAs dalghangestosepede It is
managed closely. Such management requires that any request for change be documented, evaluated,
tabled and, if approved, scheduled into a revision of the project plan.
Scope management:

1 Maintains the integrity of the project charter

1 Provides a way to process and record change requests

9 Provides a single point of entry to record and process change requests

1 Enables quick and efficient assessment of change requests

1 Helps to ensure that any requested change is evaluated objectively in the context of its impact on

the project overall

1 Enables formal review and approval processes for change requests

1 Provides a basis for routine standard reporting of changes requested

9 Captures historical change information as input to the knowledge base for subsequent projects

and for the post implementation review of the affected project.

Each request for change to the scope of the project must be considered and a decision made as to
whether it is to be accepted, rejected, or deferred until post-implementation of the original scope.
Acceptance of any change will require that the project charter, project plan, project budget and resource
requirements be amended.
Change requests need to be categorised, as follows, to assist in determining how to deal with them.
Mandatory (M) changes are those which are mandated by legislation or statutory reporting requirements.
Such changes must always be included into the original implementation schedule. They should not arise,
as all such requirements should have been identified during preparation of the project charter. They will
arise as the result of internal oversight, or changes to the legislation or government reporting
requirements.
Essential (E) changes are changes that the University stakeholders consider it impossible to do
business without. Again, manifestation of such will be as the result of a failure during the analysis and
design leading to the functional specification.
Desirable (D) changes are changes that stakeholders advise would facilitate and optimise operations.
Almost without exception, these should be deferred from the initial implementation scope and, instead, be
scheduled as post-implementation production enhancements.
Nice to Have (N2H) changes are changes that, if the University had infinite resources, infinite funds and
infinite time, would marginally enhance the implemented solution. They will always be deferred from initial
scope,and post-i mpl ement ati on, will al ways stand behind de

dreams , but not in our |l i feti meso.
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Any stakeholder of the project may submit a change request. All change requests are to be assigned to
the project manager in the first instance. The project manager will then assign one of his/her team
members to analyse each request, including a high level cost/benefit analysis.

After this preliminary analysis, it is the responsibility of the project sponsor to decide whether the change
will be included in the initial implementation, deferred to post-implementation, or rejected.

A good scope management process is essential to delivering the commitments documented in the project
charter. When changes are rejected, the stakeholder who requested such change is going to need to
understand the reasons for that rejection;no-one | i kes to be told fAnoo.

The request for a change may arise at any time, so the change request process is ongoing throughout the
life of the project. It is best to establish a clear schedule for consideration of change requests, at least
once a month, and possibly weekly, depending on the duration of the project overall and the
deliverables/milestones impacted by the change request.

14.1 Scope creep considerations:

14.1.1 Impact analysis

Short term and long term consequences of implementing VS not implementing the requested change
need to be considered.

14.1.2 Cost analysis

Inevitably, the cost of including additional functionality within the project scope will be outside the original
project budget. However, sufficient funds should be provided in the original project budget for resources

to spend the time assessing the change requests themselves. Change analysis hours should be included
as scheduled and assigned tasks of selected project team members in the original project plan.

14.1.3 Mandatory changes
Consistent with the category, mandatory changes must be accepted and included in the project scope.

When mandatory changes are identified, the fact that it/they have been identified must be communicated
throughout the immediate and extended project team.
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15 Project Status Reporting

The project status report communicates project progress against project plans. Refer to Appendix H for
the format of a Project Status Report. Project Status Reports are distributed to the project sponsor,
project team, project steering committee, where applicable, user community and other interested
stakeholders. A Project Status Report must be produced no less frequently than monthly, on an agreed
date that enables reporting of budget VS actual expenditure for the month to which the Status Report
relates.

Preparation of a Project Status Report is essential to:

9 report the progress of a project towards its objectives, as measured against the project plan

1 evaluate progress, as measured against the success criteria detailed in the project charter

9 report issues to the appropriate stakeholders and seek assistance through escalation, when and
as necessary

The purpose of a Status Report is to keep stakeholders informed. The reports must be concise and
honest. The level of detail in a report should be consistent with the audience to whom it is sent. The
report submitted to executive management/steering committee will be derived from, but be less detailed
than, the version provided to the immediate project team.

The Project Status Report is also a key mechanism to control the project. As work on the project
proceeds, the project manager will use the Project Status Report process to:

1 compare actual progress to planned progress
9 use the preceding comparison to determine the overall status of the project
1 recommend or take appropriate actions based on the results of the comparisons

The project manager must be alert to potential or actual problems, look for trends in performance by
individuals or groups within the overall team and make good use of the issue log within the Project Status
Report as an early warning signal. Every team leader within a project team should submit a formal
Project Status Report to the project manager, who will then be kept fully informed and be able to ensure
that the overall Project Status Report reflects the project as a whole.

When a project runs into problems, controlling that project becomes even more difficult then when all is
proceeding to plan. During the project, the project manager may need to take critical decisions on
matters such as individual or team performance, user relationships, technical and management issues,
project organisation and project schedules.

The project manager must maintain a balance between the frequency of formal Status Reporting and the
need to respond to issues in a timely manner. Formal control involves procedure, effort and time.
Informal control allows quicker response, but involves more uncertainty.

Effective project control requires that information is timely and true. In times of difficulty, there is a
temptation to tell the user community what they want to hear, and for members of the project team to
conceal problems from the project manager. Inevitably, this is counter productive for the project overall.

The project manager must analyse project plans scrupulously to identify problems. The overall time spent

on the project may appear to be fispot onodo to estim
have been spent on one or more tasks, while others that should have begun have not.
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The full functionality of Microsoft Projectds var.i
project is genuinely on track.

16 Issue Management

To avoid having to spend time on problem management, regular monitoring, beyond just the facts as
represented in project status reports, needs to be undertaken by the project manager and team leaders.

If the project manager is not proactive in monitoring the overall project, then urgent issues will overtake
genuinely important ones and the Asqueaking gateso
community, will receive all the attention, while serious issues will arise from lack of attention in the early

stages.

Maintenance ofanup-to-d at e fito do | istd is never more i mporta
project. To do |l ists include items that dondt war

essence of effective time management in any work environment. For projects in particular, the to do list

must be reviewed at the start of each day and updated at the end of each day. Outstanding items must

be prioritised according to their real i mportance,

project manager must ensure that his/her involvement is constant and visible. The best way to do this is

to interact with each member of the team daily. A comprehensive round of good mornings, in the context

of genuinely meani ng A haodwiscplineto dadbpt. nSjnslarlg suchrdgilpcoritast a g
with key users is essential too.

A good project manager will track and manage use of his/her time very carefully, whether his/her time is
charged out or not. Maintenance of such records, by time intervals no less frequent than hourly per day,

wi || identify Atime wastersod and excessive adminis
project.

Each week, the project manager should:

9 Collect and collate project actual data, including,

1 All details required for project status report (refer Appendix H)

1 All tasks on project plan with scheduled completion dates for the ensuing week
1 All tasks on project plan with past due scheduled completion dates

f Costs incurred during the preceding week

1 Team meeting

A team meeting should be held every week, on the same day, at the same time, in the same
venue. Such a meeting should not exceed one hour.

Each attendee is required to:
1 Have filtered the project plan for their own assigned tasks,
1 Have prepared an individual status report, inclusive of:
0 anissue log,
0 explanations of any past due scheduled dates for their assigned tasks,
0 proposed remedial actions to complete overdue task/s,
o Give a commitment to a revised completion date that takes account of the flow on
effects of such delay/s where the task is a prerequisite/predecessor of a
subsequent task.

Any and all issues raised must be documented and carried forward to the formal issue register, the format
of which is shown at Appendix I.
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Where any scheduled deliverable has slipped, the project plan must be revised accordingly.

Formal Minutes of this weekly meeting must be kept. Usually, the role of Minute taker will rotate through
the attendees, excluding the project manager. Alternatively, if the project has been assigned
administrative support, the same person will take the Minutes each week.

Pursuant to the weekly team meeting, the project manager should meet with the project sponsor to
discuss and update the status of open issues and any outstanding change requests.

Each month, prepare the comprehensive, collated and complete Project Status Report, in accordance
with Appendix H:

1 Update the project plan

1 Update the project budget; summarise the actual expenditure compared to the budget for the
month by each budget category (capital expenditure, operating expenditure) on the status
report, but ensure that the variances are captured to line item before such summary is created.

1 Review and update the issues log

1 Review and update the change request log

When an issue attains amber or red status, it may be considered a problem and requires corrective

action. Depending on the impact of a problem, such action may need to be immediate, or scheduled into
the project plan for a future date. Any problem constitutes a risk to the success of the project.
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17 Risk Management

With reference to AS/ NZS 4360: 1999 ARi sk Managemen
the following matrix:

High/ High/

ignifi AUnaccept at
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major major
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Consequence

Risk management requires that risks be determined, assessed, prioritised and controlled.

Effective risk management is an ongoing discipline throughout the life of any project. Regular review of
the project plan will manifest uncertainties which may constitute risks. Risks are contingencies that may
adversely impact the budget, the timeliness of deliverables and, ultimately, the implementation date, or
the extent to which the project, upon implementation, actually meets the end-users requirements.

Risks which, upon assessment, are determined to be within the red, amber or yellow sectors of the matrix

above require preventative measures to be put in place. Categorisation of risks in accordance with the
matrix automatically assists pri or isagreatartriskthan, as @A H
ASignificanto. It will stildl be necessary to prio
that the potential consequences be considered.

Risks can be mitigated by reducing either the likelihood or the consequence. Likelihood can be reduced

by proactive mitigation strategies. Piloting a project implementation in a small self-contained functional

area is a standard risk mitigation measure. All mitigation strategies must be assigned to a specific
person/role who will be accountable to implement the resolution. This assignee will also be responsible,

as the project manager 6s del egate, to monitor the
recover from the impact if preventative measures fail.
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All project risks need to be put into the context of the three standard project measurables; cost, delivery
schedule and user satisfaction.

Some risks have been shown to be inherent in projects and can be anticipated; others will arise and
require action that has not yet been incorporated into the prevailing body of experience. That a project
will be late is not a risk, it is the consequence of a risk that has not been managed appropriately. Some

generic project risks, derived from prior experiences among project managers, are shown in the table at
Appendix J.
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18 Communication Management

Effective communication within a project environment is the key to not only ensuring that all stakeholders
are kept infor med o butthelagpropriatedgpmrtunittes areireaiegl forghers to
provide the necessary inputs into the process. Without appropriate channels of communication the project
is susceptible to a number of significant risks including:

misinterpreted objectives i leading to undesired project outcomes

incorrect emphasis on priorities with regards to budget, quality and scope management
resistance to change i leading to possible problems with the implementation phase
decreased momentum or stalling 7 leading to slippage and lowered quality

E

To mitigate the risks associated with poor communication it is necessary to include a communications
section as part of the Project Plan or create a separate Communications Plan as an attachment outlining
the communication strategies that will be used during the course of the project.

Before attempting to develop a communication plan the project manager should conduct a stakeholder
analysis. This can be as simple as compiling a list of project participants and customer groups, to
performing an in-depth analysis producing comprehensive stakeholder profiles. The choice of complexity
should be based on the nature and complexity of the project but the most important information that
should be gathered includes:

Name, contact details and their functional role (individual)
Group name/description and functional role (group)
Project role or interest in project

Responsibilities in project

Specific requirements already flagged by stakeholder
Training needs

= =4 =4 -8 -8 -9

Once this process is complete the methods and frequency of communication and interaction can be
mapped to each stakeholder and incorporated into the communication plan.

Communication during the project can be by various methods, including:

Project team meetings

Steering committee meetings
Project status reports

User forums and discussion groups
Newsletters

Training sessions

Conferencing and workshops

=4 =4 =8 =8 -8 -89

The communication plan should include the following information:

1 Alist of stakeholders and the selected methods of communication, the frequency and content for
each
1 Roles and responsibilities of staff for each communication noted
1 A strategy for dealing with unscheduled communications
1 Details of mechanisms for stakeholder feedback
T A strategy for the communication of majcer issue
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Project communications are essential to the coordination of project tasks and events and as such should
be included items in the project schedule. The integration of communication tasks into the schedule will
lessen the chances of them being overlooked.

The communication plan should be reviewed and changed as needed throughout the project and a
number of questions should be asked:

Is the information being communicated meeting the needs of its intended audience?

Is the information presenting the true status of the project?

Do all project team members and other stakeholders understand their role and responsibilities?
Have all project team members and other stakeholders met their obligations?

Has the communication schedule been adhered to?

=4 =4 =8 -8 =9

Communication in a project environment is an ongoing process that is often overlooked. By going through
the process of developing plans and strategies the project is more likely to succeed.

A communication plan template has been included in this handbook (see Appendix K)
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19 Project completion

A project will have been completed successfully when it has met all of the objectives and success
criteria detailed in the project charter. A project may also be completed by virtue of being abandoned.

Project completion is the point at which the project will be evaluated for addition to the cumulative
knowledge base that will help assure the success of future projects. Project acceptance needs to be
documented; the following is an example of an appropriate document for sign-off by the project
owner/project sponsor and other identified key stakeholders.

PROJECT COMPLETION APPROVAL AND ACCEPTANCE

Project Name: Project Manager: Date:

Completion statement:

Additional comments:

Approvals (position title/name/signature):
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20 APPENDIX A1 DATA MODELLING

19.1 Conceptual data modelling

Conceptual data modelling is the first stage in the process of top down functional analysis. The aim is to
describe the information used by an organisation in a way which is not governed by implementation-level
issues and details. It should make it easy to see the overall picture so that non-technical staff can
contribute to discussions.

A common method of analysis involves identifying:
1. the ENTITIES (persons, places, things etc.) which the organisation has to deal with.
2. the ATTRIBUTES - the items of information which characterise and describe these entities.

3. the RELATIONSHIPS between entities which exist and must be taken into account when
processing information.

In the abstract, or illustrated by superficial examples, this looks a very simple idea. An explanation may
put forward a car as a typical entity, point to make, colour, registration number as obvious attributes, and
suggest owning and driving as relationships in which it takes part. But applying the method of analysis to
some useful purpose in a working organisation will be difficult, simply because the world does not fit so
neatly into boxes.

19.1.1 Entities.

20.1.1.1 Defining

In a global data model for a hospital, for example, the entity names employee and patient are likely to
occur. In some situations the same individual may be both an employee and a patient; is s/he one entity
or two? In such a case it is more accurate to define a fundamental entity such as a person able to take a
role in the relationship.

Note: the name given to an entity should always be a singular noun descriptive of each item to be stored
in it. e.g. student NOT students

20.1.1.2 Composite entities

Sometimes an entity may be considered as a single entity or as multiple entities. For example, a firm may
have a number of different premises for the delivery of goods or supply of services - multiple entities - but
one head office for the payment of accounts - a single entity. Similarly, a single object - e.g. an aeroplane
- may be made up of many components. These components have a hierarchical / recursive relationship:
e.g. Ais made up of B and C which in turn are made up of X, Y and Z. It is impossible to treat such
entities at a single level; for example the CAA has rules about the expected life of different aircraft
components but these must be related to the flight history (take-offs, landings, flight hours) of the plane in
which they are fitted.

20.1.1.3 Aggregates

For some applications, e.g. stock control of low cost items, we are not concerned with individuals but with
AGGREGATES - e.g. how many cans of baked beans are in the warehouse? It is easy to overlook the
fact that a definition refers not to an individual but to a type of object. More problems arise when
manufactured objects change status part-way through their lives - a car on an assembly line may be
indistinguishable from those immediately before and after it, but it must at some point acquire an
individual identity for sale and registration.
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20.1.1.4 Sub-classification of entities

The need for sub-classification of entities arises frequently. For example, a transport pool handles
resources which in a global data model might be all classed as vehicles. Although certain attributes and
relationships may be common to all vehicles, they are not inter-changeable and for practical purposes
must be subdivided into vans, lorries, limousines, etc. each with their own particular characteristics.

20.1.1.5 Physical boundaries

It may be difficult to determine the physical boundaries of entities which are identified primarily by
geographical location. For example, a motorway is a road which is part of one continuous system; it may,
however, be necessary to specify points on the motorway, where one section stops and the next begins.

20.1.1.6 Events

So far we have been talking about entities which are fairly tangible objects; however, there are many
more that are more abstract, for example a sale or a birth. In terms of the overall model these are events
which trigger off processes. Nevertheless, we may wish to count them, attach attributes to them, and
relate them to one another, as if they were entities. The more abstract the entity, the more difficult it is to
decide whether it should really be classed as an event or a relationship.

20.1.1.7 Messages

Similar difficulties occur with entities which exist only as messages within an existing clerical business
system. As a piece of paper, a receipt is a tangible object, but it is doubtful whether it should be a first
class citizen of a conceptual data model, since in different technological situations its functions could
equally well be performed by a notch on a stick or a series of pulses on an electronic document
interchange (EDI) network.

As these examples indicate, entities are not easy to pin down and compromise is required between a
fruitless search for some ultimate truth and a short-term expedient which will break down as soon as it is
seriously tested. It is necessary to consider the purpose for which the information is being collected, what
sort of questions are likely to be asked and how future developments may require the initial requirements
specification to be extended.

19.1.2 Attributes.

Attributes are pieces of information ABOUT entities. The analysis must of course identify those which are
actually relevant to the proposed application. Attributes will give rise to recorded items of data in the
database so it is important that nothing potentially useful is omitted here even though not all may be
included later.

At this level we need to know such things as:
attribute name.

the domain from which attribute values are taken.

!
il
1 whether the attribute is part of the entity identifier.
1 whether it is permanent or time-varying.

ll

whether it is required or optional for the entity.
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19.1.2.1 Attribute names.

Names should be explanatory words or phrases; coding and/or abbreviations should be postponed until
the implementation level. They should enable users of the data model to see what is being recorded, and
identify where the same piece of information occurs in different places (e.g. through a DATA
DICTIONARY.)

19.1.2.1 Domains

A DOMAIN is a set of values from which attribute values may be taken. Examples are: dates, sums of
money, temperatures, grid references, colours, gradings and nationalities. In one way the more definite
we can be here the better - it is more helpful to know that an attribute is a linear measurement than that it
is a number - but precise formatting specifications are not required. A date is a date, however it is stored
or presented, and the conceptual data model is not the place to specify that it is a six-digit number in the
format ddmmyy. On the other hand it will be useful to know the kind of accuracy which may be expected
for this attribute - is the measurement to the nearest day, week or year?

19.1.2.2 Identifier attributes.

We must distinguish between attributes which just describe an entity (and perhaps change over time), and
those which help to identify it uniquely. This will certainly influence the lower level design. But some care
is required. In natural discourse very few things have one unique name or identifying attribute - they are
distinguished by a combination e.g. name, address and date of birth for a person. In formal business
systems, it is convenient to give unique but arbitrary labels to persons or objects (e.g. National Insurance
Number, Vehicle Registration Number) so as to have quicker and easier means of identification. But
however convenient such KEYS are at the implementation level they should not be introduced into the
conceptual design unless they are already familiar to users of the information, and there is an
understandable process for getting from the entity itself to its identifying attribute.

19.1.2.3 Time-varying attributes.

It is important to know which attributes may change their values over time, as they will have to be updated
when the system is implemented. It may also be necessary to hold previous values somewhere for
AUDITING or the production of HISTORICAL REPORTS.

19.1.2.4  Optional attributes.

Entities may have attributes whose values will sometimes be unknown or irrelevant. This happens with
very general entities such as vehicle more often than with those more narrowly defined. A record of which
attributes are OPTIONAL or MANDATORY will help when defining general consistency constraints for the
data base at lower levels.

19.1.3 Relationships

In many applications one external event or process may affect several related entities, requiring the
setting of LINKS from one part of the database to another. Important information to be recorded is:

19.1.3.1 Number and type of roles

Like an attribute, a relationship should be named by a word or phrase which explains its function. The
same applies to the role names within the relationship, e.g. owner, driver etc. Role names are different
from the names of entities forming the relationship: one entity may take on many roles; the same role may
be played by different entities. Where a relationship is symmetrical (e.g. 2 roads intersecting) role names
are arbitrarily assigned.

An important point about a relationship is how many entities participate in it. In practice BINARY
RELATIONSHIPS are most convenient for data modelling; however it is by no means the case that all
relationships must necessarily be binary in this sense. For example, consider a model built around vehicle
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manufacturers, types of vehicle and garages. In such a model we may wish to represent the information
specified by a TERNARY RELATIONSHIP e.g.

1 (Vehicle_Manufacturer, Vehicle_Type, Garage)

1 Vehicle_Manufacturer supplies Vehicle_Type to Garage.
This ternary relationship is not in general equivalent to the combination of the three binary relationships:

1 Vehicle_Manufacturer SUPPLIES Vehicle_Type

1 Garage SELLS Vehicle_Type

1 Garage IS SUPPLIED BY Vehicle_Manufacturers
For example the information that:

1. Ford supplies cars to Hills

tells us more than the combination:

2. Ford supplies cars

3. Hills sells cars

4. Hills is supplied by Ford
Relationships (2), (3) and (4) only tell us that:

1 Ford supplies cars to some garage(s)

1 Hills sells cars supplied by some supplier

71 Ford supplies some type of vehicle to Hills.

One cannot validly infer (1) from (2), (3) and (4); e.g. it may be that Hills only sells Ford trucks, not cars.
The false inference (2, 3, 4) => (1) is sometimes called the connection trap.

19.1.3.2 Degree
Relationships may be:

1 ONE-TO-ONE, e.g. Building - Location,
1 ONE-TO-MANY, e.g. hospital - patient,
17 MANY-TO-MANY, e.g. Author - Book.

1 RECURSIVE, e.g. Manager - Employee.

To decide the DEGREE of a relationship one must be clear about whether individuals or types are
involved. The relationship (vehicle_manufacturer, vehicle_type) is one-to-many if we are talking about an
individual manufacturer, but many-to-many where (vehicle_manufacturer, vehicle_type) are types.

Consider also the time dimension - whether the relationship is being recorded at a single point in time or
over a period of time. For example, in Britain the legal relationship husband-wife is one to one in the first
case, but potentially many to many in the second.
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19.1.3.3  Optionality

A relationship may be required or optional for either participant, e.g. a piece of property must be owned by
a person but not all persons need own a piece of property.

19.1.3.4 Permanence

A relationship may be defined as permanent (e.g. parenthood) or temporary (e.g. ownership or
employment). If temporary but required by one of the participants (e.g. ownership) it must be transferable.
19.1.3.5 Dependencies

One relationship may necessarily exclude or imply another, or be excluded or implied by another.
Membership of the City University Students Union necessarily implies membership of the University itself.

Many of the above constraints will require consistency checks on incoming data. Some database
management systems (DBMS) allow such checks to be declared as part of the logical data model so that
they are applied automatically whenever the data base is updated.
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19.2 Logical Data Modelling

Logical data modelling is a graphic-intensive technique that results in a data model
representing the definition, characteristics, and relationships of data in a business, technical,
or conceptual environment. Its purpose is to describe end-user data to systems and end-user
staff.

Various methods of data modelling exist, each using a host of conventions and tools. The
most popular approach is called the entity-relationship (ER) approach, developed by Peter
Chen in the late 1970s. Although a number of authors and tool designers have modified and
expanded ER concepts, most still have a strong Chen flavour. Also, with the introduction of
CASE tools, the number of diagrammatic conventions that the data modeller must master has
increased sharply.

19.2.1 Data Modelling Objects

The three types of data objects--entities, attributes, and relationships--are the basic building
blocks of modelling:

1 Entities are persons, places, or things about which an organization wishes to save
information. Employees, States, Orders, and Time Sheets are examples of entities. (As
a convention, | capitalize the first letter of entities.)

1 Attributes are the properties of entities. Attribute examples include Colour,
Employment Date, Name, and Tax File Number.

1 Relationships are verbs that describe how entities relate to each other; for example:
'‘Customers Buy Products,' 'Employees File Time Sheets,' 'Salespeople Place Orders.'
A sentence in this entity-relationship-entity construct is called a "relationship entity
pair," which is a fashionable mechanism for representing relationships. Relationship
entity pairs are bidirectional. Therefore, 'Customers Buy Products' is the same as
'Products are Bought by Customers.' "Relationship" describes an end-user
relationship, not a technical one.

While a number of graphical conventions represent data objects, one convention on which all
the different approaches seem to agree is the use of a rectangular box to represent an entity.
Relationships are represented by a line. However, for various reasons, including time, space,
and laziness, modellers often do not label relationships in both directions. One reason is that it
is often unnecessary to label the relationships if the meaning of the relationship is easily
understood.

19.2.2 Relationship diagrams
The conventional way to show relationships is shown in the following diagram:

Prepar:re Prepared By
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Proper procedure is to label all relationships in both directions, as shown in the top figure
(plumbers prepare pipes/pipes are prepared by plumbers). However, many modellers place
the relationship in a diamond, as shown in the bottom figure (seamen sail ships/ships are
sailed by seamen).

19.2.3 Attribute diagrams

Attributes are diagrammed in several different ways or not diagrammed at all. Some modellers
place attributes in the entity box while others use ovals to hold attribute names:

Employee

NUME

However, it is common practice not to place attributes on a diagram at all. Simple models,
such as those above, are illustrative. In real analysis exercises, an entity may have so many
attributes that a diagram becomes unreadable. A more practical approach is to keep attributes
out of the data model and in the data dictionary.

19.2.3.1 Type/Occurrence Distinction

Before proceeding, the distinction between an entity type and an entity occurrence or instance
needs to be understood (fioccurrence"” and "instar
An entity type represents the class of objects that share a distinguishing factor. An occurrence

is a single case or instance of a type. For example, "Detective" is an entity type, while

"Sherlock Holmes," "Hercule Poirot," and "Ellery Queen" are entity instances. The distinction

between entity type and entity occurrence is the same as the distinction between record type

and record occurrence.

To say that entity type 'A' relates to entity type 'B' means that one or more occurrences of ‘A’
are (or can be) related to one or more occurrences of 'B." If this argument sounds familiar to
you, it might be because you studied a similar issue in your college philosophy class.
Philosophers have what they call the "type token distinction,” where 'Man' can represent the
set or 'type' of all men (or women), and 'Socrates' represents a single 'token' or occurrence of
that set. Attributes and relationships, like entities, have types and occurrences. The distinction
between type and occurrence is important for understanding the data modelling concepts of
cardinality and modality, which are the two characteristics of relationships.
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19.2.3.2 Membership Class (Connectivity Characteristics)

If entity 'A' relates to entity 'B,' knowing more about how the occurrences of 'A’ relate to the
occurrences of 'B' is important. One concern is the cardinality of the relationship.

Cardinality® is the specification of the number of occurrences of one entity type that can be
related to the number of occurrences of another entity type. Cardinality is usually expressed
as simply "one" or "many." For example, a husband can have only one wife (in most cultures),
while a parent can have many children. Thus, two entities can be related as:

1 One-to-one (1:1)--An occurrence of entity 'A’ can relate to one and only one
occurrence of entity 'B," and an occurrence of 'B' can relate to only one occurrence of
'A.' For example, a husband can have only one wife, and a wife can have only one
husband (at least here in New Jersey).

1 One-to-many (1:N)--One occurrence of entity 'A' can relate to one or many
occurrences of entity 'B," but an occurrence of 'B' can relate to only one occurrence of
'A.' For example, a mother can have many children, but a child can have only one
mother.

f Many-to-many (M:N)--An occurrence of entity 'A' can relate to one or more
occurrences of 'B," while an occurrence of '‘B' can relate to one or more occurrences of
'A.' For example, an uncle can have many nephews, and a hephew can have many
uncles.

The most popular way to represent cardinality is to use a bar to express one and a trident
(also called a "crow's foot" or "chicken foot") to express many:

Ciione ] g G |

‘Bar’ for ‘Trident' for
- One Many

The term cardinality refers to the number of cardinal (basic) members in a set Cardinality can be finite (a non-negative integer)
or infinite. For example, the cardinality of the set of people in the United States is approximately 270,000,000; the cardinality of
the set of integers is infinite.

In tables, the number of rows is called the cardinality. In practice, tables always have positive-integer cardinality. The reason for
this is simple: tables with no rows, or with a negative number of rows, cannot exist. In theory, however, tables with infinite
cardinality can exist. An example is a multiplication table of non-negative integers in which entries are implied for all possible
values:
0

1

2

3

W N P
o A NN
© O W W

The concept of cardinality is of interest to set theoreticians because it has been used to demonstrate that some infinite sets are
larger than others. The cardinality of the set of real numbers is greater than the cardinality of the set of integers, even though both
sets are infinite. The cardinality of the set of integers is called aleph-null or aleph-nought; the cardinality of the set of real numbers
is called aleph-one.
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However, several other approaches and diagramming conventions exist:

Technique Chen Trident Reiner/Teorey
Tool Chen Excelerator MacFlow with
ADW ADW Symbol Sampler

T e e [ | e
TR e PO e (] e e | -
I e -

Note that Chen and Reiner use a diamond to represent a relationship, while the Trident
approach uses a line. (For a discussion of the Reiner technique, see Reiner et al., "The Data
Base Design and Evaluation Workbench [DDEW] Project at CCA." Database Engineering
7(4):10-15, 1985.) The diamond does a better job of representing certain types of
relationships, but it is not as good at showing the bi-directionality of relationships. Chen
represents cardinality by using a 1, N, or M on the relationship line, while Reiner fills in the
diamond. Also, most tools now use the trident to show a cardinality of many, while some give
the user a choice of symbols.

In contrast to cardinality, the modality of a relationship indicates whether an entity occurrence
must participate in a relationship. Cardinality tells you the maximum number of entity
occurrences that can participate in a relationship, while modality (also called optionality) tells
you the minimum number of occurrences. The modality values are zero if an occurrence is not
needed or optional, and one if an entity occurrence is required or mandatory.

Take the example of Invoice and Line Item entities: An Invoice occurrence can relate to many
Line Items, but a Line Item can relate to only one Invoice. This tells you the cardinality. But is it
possible to have a Line Item occurrence not related to an Invoice occurrence? The answer, of
course, is no. For a Line Item to exist, it must be linked to an Invoice. Therefore, the
relationship is mandatory. The same is true in the other direction. It makes no sense to have
an Invoice without a Line Item. The relationship is mandatory in both directions.

A bar represents a modality of one, while a circle represents a modality of zero. The following
diagram shows relationship entity pair, 'Artists Paint Pictures.":

Mandatory Optional

Because it is impossible to have a picture without an artist, the relationship 'Pictures Are
Painted by Artists' is mandatory. However, it is possible to have Artists who are not related to
any Pictures (just go into Greenwich Village some Saturday night); therefore, in the other
direction, the relationship is optional. When dealing with the modality of a relationship,
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modellers usually refer to the "one" end of a one-to-many relationship first. This relationship,
then, is mandatory-optional.

There may also be optional-optional relationships. For example, the relationship 'Banks
Finance Cars' is optional-optional, because you can have a bank that doesn't finance cars,
and there are cars that are not financed.

Most data modellers use the term "optionality" instead of modality. This is an awkward and
unfortunate use of the term because the optionality of a relationship could be either optional or
mandatory. While an optional optionality appears redundant, it is not as bad as the seeming
contradiction of a mandatory optionality.

Modality is a term from modal logic. It is used to distinguish necessary statements (in which
truth is necessary or mandatory) from contingent statements (in which truth is conditional or
dependent on external conditions). Modality is, in fact, a more accurate, meaningful, and less-
confusing term than optionality.

By now you have probably noticed that the bar specifying a cardinality of one can usually be
inferred, because a cardinality of zero is impossible. However, the cardinality bar does serve a
purpose. Because modellers do not always know the cardinality of a relationship, they must
have a way to distinguish not knowing from one. Note that many tool vendors do not require,
nor do some allow, a bar for a cardinality of one. In that case, the best practice is to specify
the nature of the relationship in the relationship description.

19.2.3.3 Degree
Relationships can have any number of entity types associated with them. When an entity type
is related to itself, the relationship degree is called unary or recursive. For example, a child
can be related to another child through the relationship 'Sibling.": This is a unary, or recursive
relationship, that is, an entity type is related to itself

AN Sibling

The most common relationship is the binary relationship that links two entity types.

N-ary relationships are those involving more than two entity types, such as '‘Customer Buys a
Car from a Dealer.":

Customers
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All data modelling tools support binary relationships, and most support unary relationships, but
only a few support n-ary relationships. The reason is that most database management
systems (DBMS) support binary relationships only.

19.2.3.4 Attribute Values

As with entities and relationships, there are attribute types and attribute occurrences. An
attribute value is an instance or occurrence of an attribute type. An attribute value is a
characteristic of or fact about an entity occurrence. The fact might be that the entity's Colour is
"blue" (the convention is to place attribute values in double quotes) or that the AUTHOR
NAME is "Thomas Rowley."

Attribute values are what data processing is all about. They form the core of information
management and represent the most tangible and least abstract aspects of all data
processing.

Many data modellers divide the world into data and metadata. Data consists of tangible data
values, such as "blue,” "French fries," and "mustang." Metadata is data about data. For
example, the attribute type Menu Item tells us something about the attribute instance "curried
pancakes," while the entity type Employee tells us something about the instances of
"employee." These objects are called metadata because they are one step removed from the
data.

19.2.3.5 Domains

A domain is the set of possible values an attribute type can have. Examples of domains
include: dates, text, integers between 200 and 399, real numbers with two decimal places,
state abbreviations, and so on. However, while "July 11, 1983" is an acceptable value for
Employment Date, "Curried Pancakes" is not.

Domains are important because they tell you not only what the acceptable values of an
attribute are, but also how to use the attribute. For example, the statement: "Medical Coverage
='Yes' if Claim Date is greater than or equal to Employment Date and less than or equal to
Termination Date" makes sense only if the values for Claim Date, Employment Date, and
Termination Date share the same domain.

If Claim Date = "May 5, 1987," Employment Date = "July 11, 1983," and Termination Date =
"123 South Main Street," the results will be quite unpredictable.

Domains can be specific or generic. Generic domains, such as 'integer,' 'text,’ or the ever-
popular ‘alphanumeric,' are the easiest to work with, but they're also the least meaningful.
Domains such as 'Dates between 1/1/50 and 12/31/94' or 'acceptable Zip codes' are more
useful.

Domains can also be nested; that is, the scope of one domain can incorporate another. The
domain 'Dates between 1/1/50 and 12/31/94' is incorporated in the domain 'Dates,’ which, in
turn, is incorporated in the domain 'Integers,' and so on.

There are three main types of domains:

1 A datatype is a programming language term that identifies broad domain categories,
such as integers, real numbers, and text, as well as the more specific dates, financial
numbers, and U.S. dollars.
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1 Ranges, such as dates between 1/1/1950 and 12/31/1967, non-negative values (for
example, real numbers between 0 and 4.0), and last names beginning A to J, indicate
which values between two end points are acceptable.

1 Acceptable Values, such as street names, suburbs, post codes and State names are
the most specific types of domains. They specify the only values an attribute can have.
Thus, the acceptable values for the Gender attribute would be "Male" and "Female." In

effect, a domain hierarchy is created with the data type at the highest level and
acceptable values at the lowest.

The entity-relationship (ER) approach to logical data modelling does not end here. What has
been set forth in this article is just a cursory view of some rather complex notions involved in

data modelling. The following figure shows how the topics discussed in this appendix relate to
each other.

11

Entities Cardinality mm—:N
Obiects/ B / \ MN
\ el / Class S — Modality Mandatory
Relationships Optional
—— ,[:ToT
Degree S

The preceding article was written by George Tillmann who is a principal with New York-based
Booz-Allen & Hamilton's Information Technology Group.
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19.3 Physical Data Model®
19.3.1 Overview

This section describes the generation of the Data Archive Physical Data Model (PDM), as
described by the Infrared Space Observatory (ISO) and should be used to aid further
understanding of the detailed descriptions hereinafter.

A PDM represents the structure of the data as it will be implemented in the database. The ISO
Data Archive PDM was originally generated from the ISO Data Archive Conceptual Data
Model (CDM) taken into account the features and physical restrictions of the Data Base
Management System (DBMS) which is used to implement the ISO Data Archive PDM.

19.3.2 Generating the Data Archive PDM

The 1SO Data Archive PDM is generated from the 1SO Data Archive CDM by translating
conceptual objects into physical objects, as shown below:

Object in a CDM Generated object in a PDM

Attribute Column

Entity Table

Identifier Primary or foreign key depending on independent or dependent
relationship

Relationship Reference

Independent one-to-many relationships

In independent one-to-many relationships, the identifier of the entity on the one side of the
relationship becomes a:

1 primary key in the table generated by the entity on the one side of the relationship
9 foreign key in the table generated by the entity on the many side of the relationship.
Dependent one-to-many relationships

In dependent relationships, the identifier of the non-dependent entity becomes a
primary/foreign key in the table generated by the dependent entity.

Independent one-to-one relationships

In independent one-to-one relationships, the identifier of one entity migrates as a foreign key
to the table generated by the other.

Independent many-to-many relationships

In independent many-to-many relationships, the identifiers of both entities migrate to a join
table as primary/foreign keys.

® Source of definition is http://www.iso.vilspa.esa.es/ida/pdm/pdmp6.html|
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19.3.3 ISO Data Archive Physical Data Model i example:

INSTITUTES FROFOSALS OBSERVERS
INSTITID  chang) ey OBSID chans) | 2BSID  chans)
INSTITID = INSTITID FPROPID chamrd) OBSI0 = 0BsID
INSTITID  charg)

KETWORDS CSDUSCE
aBsib charg) BSHO = DBSHO UTK mgﬂ
FROFID chard) NSRC  integer
KEYWORD  warchan32) DHeiD = GBS OBSHO  integer

PROPID = PROPID
CO_INVESTIGATORS Dﬂ;'mmsm_ DESHD CELITEH
e UTK integer
DBsib - cha PROPID - BRORI OBSHO  integer
FROFID  chang) 9
HAME chanfZ) CLWEDIVALS
DESH QESHD v
LINKED_QOBS_INFO Utk !nteqer
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OBSHO integer \I
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21 APPENDIX BT PROJECT CHARTER FORMAT

Substantial information required to be included in the project charter will be extracted directly

from the business case upon which approval of the project was based. The project charter

brings this information together with achieheer i nf c
the benefits represented in the business case. The business case, unlike the project charter,

is a static document for reference in the post-implementation review to evaluate the success of

the project.

Section Contents

l. DOCUMENT CONTROL DETAILS
1 Author
1 Contributors
71 Revision Dates and descriptions

Il. DISTRIBUTION LIST
Il. ENDORSEMENTS AND APPROVALS

1. EXECUTIVE SUMMARY

High level summary of the Project Charter for senior management review
2. KEY STAKEHOLDERS

Name and position title of stakeholders in the Project, together with a short
description of the strategy that will be used to liaise with those stakeholders to
ensure t-hmdrt édbtulye Project.

3. STATEMENT OF THE BUSINESS REQUIREMENT

Explicit definition of the business need being addressed, expressed in terms of
the functional area objectives that need to be met.

4. PROJECT OBJECTIVES

The statement of objectives specifies the outcomes sought to meet the
business need described in Section
consistent with the objectives of the University as a whole. It is essential to
define the objectives clearly, as their realisation will determine the outcome of
the evaluation of success in the post-implementation review. Objectives
shoul d f olAR™W tahpep rficSaM h :

Specific

Measurable

Achievable

Realistic

Time-driven

E I ]
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5. PROJECT SCOPE

The scope of the project specifies the activities and defines the boundaries of
the work to be done. It identifies the deliverables required to meet the project
objectives. This guides the further design of the system and the use of
resources in its implementation and operation.

The project scope needs to be very specific in describing what will be
produced, how long it will take to deliver the specific outcomes, and how much
it will cost to deliver those outcomes.

It is essential to obtain the approval of the project sponsor to the project
scope, otherwise the project cannot succeed. Time, cost and deliverables are
inextricably interrelated. If the project sponsor cannot fund the cost, then
deliverables will need to be reduced. If an implementation date is mandated
that is not achievable with current resources, then extra resources will need to
be funded, etc. If the project sponsor does not sign-off on any one of time,
cost or deliverables, then the project manager will need to work with the
project sponsor to reconcile the scope and objectives and change the project
charter accordingly. This can be achieved by any one of:

1 making changes to goals, objectives and/or deliverables

1 changing the scope; if the scope seems unachievable within the
available time and budget then in all probability it will be and the
project will fail,

1 doing more analysis of the underlying baseline assumptions and
refining those assumptions.

6. KEY DELIVERABLES

A detailed project plan will not be developed until the project manager begins
work in earnest, but this section of the project charter must include a high level
summary of that subsequent detailed plan.

It is essential to ensure that the list of key project deliverables is complete.
Any omission will adversely impact the project cost estimates. Deliverables
need to include not only writing programs or implementing revised procedures
and processes, but also the time and resources required to convert data from
current systems, whether manual or computerised.

Each deliverable must be allocated specific completeness and correctness
criteria that constitute acceptance criteria for the final product.

7. MILESTONES & DEPENDENCIES

Milestones at specific points in the project, short of completion, need to be
identified as check points to evaluate the progress and quality of the project, to
avoid waiting until the day before implementation to determine that the project
is a failure or success.
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8. INFORMATION AND PERFORMANCE REQUIREMENTS

This section details the proposed s\
functionality, accuracy, timeliness, frequency, criticality, etc., that support the
projectébés scope and tmbrmaientrequrements, Ma n ¢
including security needs, are stated separately from operational information
needs.

AGather relevant information about the business operations, documents,
reports, processes, procedures and business rules that are used to achieve
the business objective

A If the requirement is for a totally new computer application, then analyse
the current system to see whether any of its components warrant
retention, as interfaces to the new system.

A Document the business processes in a process map that represents the
business activities that support the end-to-end process. This will enable
identification of data flows relevant to the information system.

AWhen requirements have been defined fully in the mapping and analysis of
the business processes, identify those which are most appropriately
handled by a computer application and those that are more effectively and
efficiently kept as, or created as, manual systems.

A Based on analysis of the information gathered, the use to which the
information is put needs to be determined, including an analysis of the data
that will need to be used to give the required information to the end-user.

AThe systems objectives for the end-user functional requirements can then
be documented and ranked in order of importance to the business
objectives according to the categories of mandatory, essential, desirable
and nice to have. End users will insist on describing their wants, but
essential to ensure all functions are prioritised, which will assist in
determining needs:

The objective is to define what the system, whether computer based or

manual, is required to do to support the business (i.e. specify its functionality).
't is essential to understand the U
needs. It is inexcusable to contrive to justify purchase of a third party solution
then try to manipulate the Universi.

If buying a third party solution, thorough analysis of to what extent the
package does not meet the defined business needs, in the form of a gap
analysis, is essential. This cannot be done unless the functional analysis and
specification (needs analysis) has been documented to an appropriate level of
detail to enable a clear gap analysis of any third party solutions.
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22 APPENDIX C - Critical Path Analysis (CPA)

The critical path is the longest path through the project from start to end. If tasks that are on
the critical path are delayed and fail to meet their scheduled delivery date, the end of the
project will similarly be delayed.

Dupont and Remington Rand devised the Critical
standardi se the presentation of | arge projects.
(CPM), or just #fAarrow networKk?o.

CPA is a mathematical model that calculates the earliest possible start and end dates for each
task (forward pass), then the latest possible finish and start dates for each task (backward
pass). The critical path is, therefore, a sequence of tasks, each of which must finish on
schedule for the overall project to finish on time. There can be more than one critical path
within an overall project. An example of a CPA is:

\

Design Packaging Develop Packaging

,
Research Market

Design Product

Package Product

Produce Product

7

Once the CPA calculation is finished, the contingency margin in non-critical tasks can be
determined. The contingency margin is the amount of time that a task can slip before it affects
the end of the project, and, therefore, becomes critical in it.

Calculating the critical path

The following example shows a project with two distinct paths, A-B-C-E-F and A-B-D-E-F:

week®

2

3 weeks

4 weeks

The first calculation is the Forward Pass, which determines the Early Start (ES) and Early
Finish (EF) dates for each task. This is the earliest possible time that the task can start and
finish.
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FORWARD PASS

3 weeks

oo e
ES=3 EF=12 =
EF=7

The second calculation is the Backward Pass, which determines, firstly, the Late Start (LS),
then the Late Finish (LF) for each task. This is the latest possible time the task can start and
finish without adversely impactingthe pr oj ect 6 s overall end

BACKWARD PASS <

3 weeks

O

AB

ES=0
EF=3
LS=0
LF=3

CE
BC ES=5
ES=3 EF=8
EF=5 S LS=9
_ wee
Ls=7 2 S LF=12
LF=9 .

EF

BD DE ES=12
ES=3 ES=7 EF=15
EF=7 EF=12 LS=12
LS=3 LS=7 LF=15
LF=7 LF=12

dat e:

Upon completion of the forward and backward passes, the critical path, and the contingency

margin/s, can be determined. The critical path is shown above in the shaded circles (A-B-D-E-
F). The critical tasks are those where the early and late dates are the same. The contingency
margin available is calculated as:

Late Finish i Early Finish = Contingency Margin

Page 58 of 94




M Australian Catholic University
©ACU

23 APPENDIX D - Program Evaluation and Review Technique (PERT)

The PERT chart graphically displays tasks as boxes, or nodes, with lines joining them to show
dependencies. The PERT chart is sometimes confused with a Critical Path Analysis (CPA).
The main difference is in how the PERT method calculates the estimated duration for a task.
A traditional PERT chart will also show task relationships accurately by the way the line joins
each node/box:

The PERT scheduling method was developed by Lockheed in 1958, for the Special Projects
Of fice of the United States of Americabds navy.

The methodology represents project timelines graphically according to the following
disciplines:

. Start to Start
Finish to Start

Start to Finish Finish to Finish

Page 59 of 94




M Australian Catholic University
©ACU

A PERT chart will appear as follows (in this instance specifically in Microsoft Project):

E!PEHT Chart EXPERT - [Sample PERT _pce] HEE
@ File Edt “ew Fomat Toolz ‘window Help - |E’|§|
DISE 2l d®E o« = @al &= Sfm= 2
January February March =
Start Project I Dezign Task 1 I Program Task 2! Test Task I Project End
4 od | B s 200 13 150 - 11 BN mJiEE 0d
O M 4002 1011 4J'D2I 0151402 IZI2ICIEJ’D2I 021102 D30102 I 0304002 EIBJ‘22J’EI2I 0322002 0352202
De=ign Task 2 '
7 20 |
011402020502
Design Task 3 . Program Task 3 I
—m B 15d - 10 104
0141 4m2 o2/ 0z | p2i1102 jrzizzinz |
Program Task 1 '
— s O 200
01142 o2/nzi0z |
January February March =
<] | i
Fieady |16 Tasks |Scale 1005 | [ |LINKED | [

Page 60 of 94




M Australian Catholic University
©ACU

24 APPENDIX E - Gantt Chart

Henry Gantt developed a bar chart, now called a Gantt Chart, during the First World War. The

chart is used to display tasks and durations as
Pl annerso that many of us use in our offices is
Chart is effective because itbés simple. This ac

in too much detail. An example of a Gantt Chart is:

Page 61 of 94




