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DataEase Services Consultancy Methodology

elivering major software
Dprojects is both complex and

fraught with risk. For success,
the project must be a managed pro-
cess. Unless the project is fully speci-
fied and properly managed, risks and
inevitable changes will proliferate,
resulting in time and budget overruns.
The key to a successful project is a
proven methodology and a consistent
approach to quality via project planning
and client interaction throughout the
whole process.

At DataEase Services, we advocate
a disciplined approach to projects
that breaks the ‘Project Life Cycle’
down into manageable phases, each
comprising activities and tasks with as-
sociated deliverables. Distinct activities
that require user acceptance through-
out the whole life cycle ensure risks are
minimized for you and us. Active risk
management and change control man-
agement are performed throughout the
phases of the project to control costs
and maximize throughput.

Our approach is broken down into distinct phases:

» Project Definition Phase (aka “Feasibility Analysis”)

P System Specification

» System Design

» Development Phases

» Implementation Phase

P Post care support arrangements

We organize these phases into delivery modules with well-defined
functionality so you see results quickly. This approach offers:

» Each module is self-contained and forms a contract between you and
DataEase Services

P Each phase is a logical input to the next phase

» You are obligated only to the module contracted; hence, financial exposure
is contained

» Each module has specific deliverables designed to ensure your require-
ments are met

» Each phase’s deliverables are reusable with other IT Solution Providers
with the possible exceptions of the System Design and Development
phases (depending on tool set selected)

» Each phase is technology independent with the exceptions of the System
Design and Development phases
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The Project Process

Initially there are various pre development activities - deciding on what needs
to be done, establishing the feasibility, etc.

Once the development has been decided on, there is generally a phase of
learning and then a phase of design. Once the design is completed the
process of coding the new software can begin.

Live running

Initially
there are various .
Implementation pre development Pre development
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needs to be done, establishing
the feasibility, etc.

Once the development has been
decided on, there is generally a
phase of learning and then a phase
of design. Once the design is
completed the process of
coding the new software
can begin.

Software
production

Learning the
system
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Once the software has been produced it must be implemented and following
this the new software moves into Live Running mode - an ongoing process of
maintenance and support. The cycle is shown as a closed loop to emphasize
that the process is iterative - it is rare that a brand new item of software is
produced - often it is a development of an existing system and there is a
blurred line between what is a new project and what is maintenance activities.
(Indeed a development can be regarded as both: a piece of maintenance can
be a project of its own.)

With good design and specification phases the coding should be relatively
straightforward.
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The Project Process

DataEase Services has segmented a
project into three main processes: data
gathering, development and implemen-
tation. Data Gathering is segmented
into three manageable phases, as
shown below

This is the key part of the data gathering
process and the objective is to be able
to specify fully the requirements that the
new system must satisfy.

The final task in this phase of the de-

Tools / Activities

Pre-Development

Fact finding, Problem,

sign. Figure 2 does not show a direct
correspondence between the output
and specific tasks. This is deliberate
to emphasize that actions are itera-
tive: Analysis can be done once then
revised and enhanced as more detail is

Soft system tools

c
2
=
=
=

()]
©
-

O
=

o

ful
o

System specification

: A Definition Fact finding techniques
. : Data collection
v v Role analysis
. . Learning the System Modelling the current
: A system v
: e Cececscsccsccscenne - ........ .."......... . « Data flow ana|ysis
: : -.., User function matrix
. v v Logical data modelling
: Detailed analysis and Specifying the 4" Event entity matrix
. design proposed system
. A :
v v
System production Designing the Physical data model

.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.

Following the process through, the ini-
tial tasks are those of fact-finding and
problem definition: obtaining as much
information as possible to understand
the client’s system, needs and require-
ments. The analysis phase proper then
begins with a more detailed analysis of
the current systems, before moving on
to a modeling of the required systems.

proposed system

Function specification
Report specification
Ul design

Dialogue specification
Menu specification
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velopment lifecycle is the design phase.
The objective is to produce a set of prod-
ucts that can be given to the program-
mers and will allow them to generate the
code and physical structures needed.

DataEase Services has identified
three outputs: the Project Definition, a
System Specification and System De-
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revealed. Also, it is important that the
output that will be signed off by the client
must be understood by the client. If the
results of modeling are represented by
documents that the client is not familiar
with then these are translated into some
form of document that is acceptable and
understandable.
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Project Definition Phase

e may fthink we know what you
Wneed, you may think you know

what you'll be getting. This phase
literally puts us both on the same page. Itidenti-
fies the scope of the project vis-a-vis your re-
quirements and today’s available technology. All
projects generally begin with this self-contained
phase, which includes the following analytical
tasks:

» Basic application definitions: numbers of
users, geographic requirements, response
standards, LAN/WAN network, future
requirements, etc.

P Statement of User Requirements
» High Level business process definition

P Strengths and weaknesses of current
system against plan

» High Level operational workflow
» Form/report style sheets

P Analysis of existing systems

Deliverables
The Project Definition report includes:

» Definition of your company’s existing
technology position and direction

Statement of potential risks/benefits

Definition of your user requirements for this
system

Statement of potential technology options
High level project plan

Statement of current operations
Estimates

» A sign off review

System Specification Phase

The System Specification phase delivers a
specification that defines the project at a busi-
ness and system level. The system specification
document (or documents) contains a full descrip-
tion of what the new system should do. This is

the key document that will form the basis of the
subsequent development and final acceptance.
The system specification document will cover
similar ground to the project definition, but will
go into far more detail and will concentrate on
the selected proposed development option.

The contents of the System Specification
will cover:

» Background and context for the proposed
system

» Summary of the Proposed System

» Requirements Catalogue: The requirements
catalogue is a list of all the requirements
that the users have defined. These are
both the explicit requirements and the
implicit requirements (“...the new system
should do everything the old system did..”).

P User/Role Catalogue: The User /Role
catalogue is the product of the role analysis
exercise.

» Description of Constraints, Limitations and
Assumptions

» Description of the models for the proposed
system

Data Flow Diagrams

Data Model

Function / User matrices

Entity / Function matrices
Identification of all reports and outputs
Identification of all screens and inputs
Project Control Procedures

Preliminary Project Plans and Budget Costs

vV v v v v v v v Vv

Costs for next phase of the project.

A variety of analysis tools will be used in
the System Specification, together with
supplementary descriptions and diagrams.

P The deliverables of this phase will require
sign-off as agreement to our representation
of your system needs and will form the
foundation for future development.
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The System Design Phase

The system design documents are the
interface between the specification and
the programmers. The major products of
the system design phase are:

» Physical database design

» Hardware and Software specifications
P Entity Level Data Dictionary

» Generate Function Catalogue

P User Interface specification

» Access Control

» Output specifications

» Refined Project Plans and Costs

The degree to which all these elements
of the system design are necessary and
the depth to which they must be carried
out vary from project to project. In addi-
tion to the complexity of the project itself,
there may be data available in existing
(particularly DataEase) system that can
be reused.

Development Phase

This phase builds the system according to
the signed off module specifications. It also
encompasses all low level integration work
with 3" party products. The development
phase includes the following activities:

» Module coding
P Unit test plan definition and execution

» Active Risk management/Active
Change control management

» Active Source Code control

Deliverables

» Working computerized modules
» Updated risk plan

» Updated change control plan

Implementation Phase

This phase integrates all the completed
developments and allows user and system
testing. This phase delivers the working
system in accordance with the defined
requirements, specifications and agreed
approach. Activities include:

» Link testing
» System testing
P User Acceptance testing

» System installation

Deliverables
» A working (sub) system

P A sign off review

Project Options

» Prototypes

» End user documentation

» System and/or end user training
» Technical support

P> Network set-up (as needed)

» Software procurement

» Management of 3« Parties
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Modeling System Processes

Data is modeled using the relational model and entity - relationship diagrams and processes are modeled

W ithin structured analysis methods, DataEase Services models two elements: the data and the processes.

by the use of Data Flow Diagrams.

Data Flow Diagrams (DFD)

There are only 4 basic objects on a DFD.
There are an external entity, a process,
a data store and a data flow.

The external entity is anything (person
or other system) that provided input or
receives output for the system. Anything
defined on the outside of the system
boundary - in the system environment - is

a potential eternal entity on a DFD.

A process is a transformation. That is
the output data from a process must be
different to the input data in some way.

A data flow is represented by an arrow.
In this case the arrow implies an input
from the external entity into the process
and then an output from the process into
the data store.

The data store is what is says: A mecha-
nism by which data is held. A data store
need not be a database. It could equally
be a written report or a status board on
the office wall.

Data flow modeling is a top down opera-
tion. Starting with a very simple model
this can be decomposed in to progres-
sively more complex diagrams. The point
to stop is when the individual functions
are simple enough to describe textually.

Data Modeling

A logical data model should be created
using relational data analysis. This will
be a task familiar to most consultants
and includes normalization of entities
and defining entity relations.

The products of the data modeling pro-
cess should be one or more entity-rela-
tionship diagrams and a data dictionary.

External Entity

: Processes :

When the data model is complete an
event - entity matrix should be produced.
This is a cross reference of all the enti-
ties defined in the data model and all the
function defined in the data flow model.
Each interaction between the two should
be indicated as one or more of Create,
Modify, Delete, Enquiry. At the end of
this process a review of the matrix should
reveal any inconsistencies between the

For each function thus identi-
fied a Function definition form
is created. This will contain a
description of the function, its
location in the overall system as
much detail of inputs and outputs
as possible and cross references
to the requirements that are met
by calling this function.

Once the functions have been
identified a Role / function matrix
is created. This cross references
which functions are required by
which types of role and then
which of these interactions will
be part of the computerized

system.

As with all these processes data
flow modeling is iterative. The
cross references and checks
will reveal inconsistencies that
need further analysis and this
may have to be repeated sev-
eral times until consistent model
is generated. This process will
spread wider that just the data
flow - it may be changes in re-
quirements or the role analysis or
data models that are indicated.

two modeling strands. Are there any
functions that do not affect any entities
and does each entity have at least one
create function?

As with the data flow modeling the pro-
cess is iterative -several revisions of any
or all of the various analysis products
may be required to generate a consistent
model of the proposed system.
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The DataEase Services Project Methodology: Background

There are two main families of methodolo-
gies: those based on a structured systems
analysis typified by SSADM and those based
on an object-orientated approach of which
UML is the current standard. Both ap-
proaches have the same objective but their
approach is very different and the resulting
development life cycle is also different.
DataEase Services will match as best as
possible the methodology to the project.

The object orientated approach looks at
a system in terms of identifying objects,
describing its embedded properties and
processing methods and relating objects to-
gether to form an application. Akey element
of this approach is the ability to encapsulate
data and business rules together and to de-
velop an object hierarchy and inheritance.
Typically an OO approach is suitable for ap-
plications to be written in Java, VB or a low
level language such as C++ with the ability
to ‘componantize’ the application.

The Structured Systems approach views a
system by constructing models that describe
the relations between data elements and
the flow of data between functions and then
integrating these together to describe the
behavior of the application. SSADM was
first developed in the UK in the early 1980’s
by Learmonth and Burchett in conjunction
with the CCTA. The brief was to develop a
standard design and analysis method for use
on all Central Government software devel-
opment projects. Since then it has gone
through many revisions and refinements and
remains one of the most widely used tools.

At DataEase Services, a system is defined
as a transformation that occurs to some form
of input and produces some form of output.
There is no hardware or technology implied
and it is possible to describe (say) an order
processing system in the same way whether
it is a manual paper based system or run
across the internet. The other key aspect of
a system is that it has to exist within outside
constraints forming its environment. This is
important, as although there is an assump-
tion that we will be producing a computer
based solution to the problem, there is noth-
ing in systems analysis that requires it. In
both the examination of the current systems
and in the proposals put forward, the scope
is generally broader than just the computer
based solutions.



