An Introduction to
Structured Systems Analysisand Design Method (SSADM)

Why have Systems Analysis?

It is often difficult to explain what is achieved by Systems Anadlysis and Design - especidly when talking
to auser who wants a system tomorrow. The user may have his own home computer or has afriend
with one and knows that a system can be devel oped which will solve aproblem in a matter of hours. If
systems are that easy to develop, why do systems in the business environment take so long, need these
specia methods and become very expensive?

To give asmple example consder that you have aplot of land, wish to build a house, and are a keen
DIY person. You could go to abuilders merchants, buy dl the materids and build It yoursdlf. Y ou may
find the walls insufficiently strong to hold the roof, drains are insufficient etc. Y ou FAILED to plan what
you were going to do.

Alternatively you could have requested a builder to erect your house. He knows how to build walls with
the correct strength, lay drains and ingtal dectricity. Do hisideas of size and shape correspond with
yours?

To obtain the house of your dreams, you must define your exact requirementsin such away that both
you and the builder are happy that you understand what you want is going to be built and that nothing
has been overlooked or misinterpreted. Y ou would use an architect to draw plans (pictures/diagrams)
of your exact requirements and superimpose on them dl the rules and regulations for building houses.
The builder would take this plan and produce a house to these specifications.

This smple exampleillustrates the need to specify the exact requirements of the house before
congtruction begins. This principle applies to computer systems.

If the architect is replaced by the systems andlyst and the builder by the systems builder (programmer?)
the andogy |Is appropriate. The systems andlyst discusses with the user his requirements to identify what
is needed from the new system and produces a required system specification. After consultation with
the user the andy4t, together with the systems designer, produces severd solutions for the user to
choose from. Once the choice has been made the system can be built.

We have identified those mgjor requirements of good system design:-

User Involvement

Qudity Assurance

Separation of logica and physica specification.



Why use a Structured Method?
Structured methods share these characteristics:

- they dructure a project into small, well-defined activities and specify the sequence and
interaction of these activities

- they use diagrammatic and other modelling techniques to give a more precise (sructured)
definition that is understandable by both users and devel opers.

Why can a systems andyst not use his or her experience and just ask al the right questions? Some of
the advantages of structured methods are given here:

Structured analysis provides a clear requirements statement that everyone can under stand
and isa firm foundation for subsequent design and implementation.

Part of the problem with sysems andydts just asking ‘the right questions isthat it is often difficult for a
technical person to describe the system concepts back to the user in terms the user can understand.
Structured methods generdly include the use of easily understood, non technica diagrammatic
techniques. It isimportant that these diagrams do not contain computer jargon and technica detail that
the user won't understand - and does not need to understand.

Mor e effective use of experienced and inexperienced staff.

Another part of the problem with this gpproach is the availability of staff with enough experience to ask
al theright questions. A structured method does not remove the need for experienced staff, but it does
provide the option of spreading the experience more evenly. The use of structured techniques means
that certain tasks can be delegated to inexperienced staff who can then be guided by the more
experienced.

Improved Project Planning and Contral.

The use of a structured gpproach makes for more effective management of projects. Splitting a project
down into stages and steps alows better estimation of the time taken to complete the project. Also, by
following a detalled plan, it will be possible to detect dippage asit occurs and not just before the system
is due to be implemented.

Better Quality systems.

By making the specification very comprehensive, it is possible to ensure that the system built will be of a
high qudity. The use of structured techniques has been found to lead to a system that is very flexible

and amenable to change. Within SSADM, users participate in forma quality assurance reviews and
informa "walk throughs' and 'sgn off' each stage before the developers progress to the next. This



means that the anaysts can be confident that the new system will meet the user's requirements before it
isbuilt.

SSADM
Background

Structured Systems Analysis and Design Method (SSADM) was sdected by the UK government as
the mandatory method to be used on government projects. It Is continualy being enhanced in line with
the needs of the user. (Appendix 1 isan extract from verson 4. Although the government funded the
initid development for their own useit is open' to dl to use without the need for alicense or any other
form of permission.

Why Choose SSADM?

We discussed earlier the need for a standardised approach to designing systems under the guise of
"Sysems Andysis and Design”. To achieve this we identified the need to tak regularly to the user,
document our findings and obtain the gpprova for the system to be developed to that pecification.

This has identified the milestones to be achieved but has not identified any methods of reaching
milestones. There are andys's techniques available, which were developed independently, which help to
solve some of the problems. SSADM has taken these techniques, put them into a framework which
defined sequence and cross checking of the information obtained.

SSADM has been developed to cover Sx mgor stages of analysis and design.
SSADM dgands for Structured Systems Analysis and Design Methodology and meets dl the

requirements of a good systems development method. It is an integrated set of Sandards (Figure 1)
with three components:
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1) Structura Standards
Working on the premise that every development project must have some structure of
development stages and requires the same series of tasksto be carried out within those
stages, a standard framework has been designed of six stages, each with its explicitly
defined tasks. The interfaces between the tasks are defined, as are the appropriate
products or ddliverables of the tasks.

In support of the main framework there are:

2) Procedura Standards

Consgting of specific techniques, each with detailed rules and guidelines on when and how
to use them,

3) Documentation Standards

Specific documents are available, enabling the products of the systems devel opment to be
recorded at the appropriate stages.

Before we consider the six stages let us consider the stages of a Project Life Cycle.
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I nformation Systems Planning

Many organisations, recognising the contribution of information systems to their success, have invested
in drategic planning for the development of future and existing information systems. Recently many
methods for information systems planning have been put forward. These take a variety of gpproaches
but generdly the result from a planning exercise will be an andyss of the organisation's present position,
recommendations as to which systems should be developed or enhanced, a plan showing the order in
which these projects should be done, and outline project plans and terms of reference for each project.
Two of the techniques used by SSADM - Data Flow Diagrams and Logical Data Structures - are
used, in some form, by many of these methods. Many projects which have used SSADM have been
initiated by an information systems planning study. To this extent SSADM offers partid support to this
activity. Thereisa present no information systems planning component within SSADM, dthoughit is
likely that one will be developed for future versions of the method.

Project Initiation

Thisisthe phase where the project is set up, terms of reference agreed, team members assigned, and



plans drawn up. SSADM provides detaled guiddines for this activity.
Feagbility Study

Thisisthe phase whereit is decided whether the project is technicaly possible, whether it can be
financidly and socidly judtified, and whether the new system will be accepted by the organisation.
SSADM provides detaled guiddines on the conduct of feasbility studies detailing the steps and stages
required.

Systems Analysis

Here the current system is analysed in greet detail to determine the requirements for a new system.
SSADM does not give guidelines on such basic systems andyss skills asinterviewing and other data
collection methods but provides the means of recording and andysing the results of the investigation.
Stage 1 of SSADM ded s with the andlyss of the current system and Stage 2 speclfies the requirements
for the new system.

Business Systems Design

The requirements for the new system will have been broadly specified in the previous phase. In this
phase various technica solutions that meet the requirements are evaluated and one selected. A detailed
logica design of the new system is developed which shows clearly, in a non-technica way, how the
new system will operate within the business. This phase is dedt with by SSADM Stages 3,4 and 5.

Physical Design

Thelogica design is converted to adesign that fits the computer hardware and Software selected. This
isknown asthe physicd design and is dedt with by Stage 6 of SSADM. Physicd design involvesthe
gpecification of files (or database definitions), the specification of programs and the detailed operating
and manua procedures that support them.

Congtruction

This concerns the programming, the assembly of programs into a system, and the testing of the system.
SSADM does not address this phase. However, the plans for system building and testing arelaid in
SSADM Stage 6. Many projects are now using fourth-generation environments for systems
development and have integrated their use into Stages 5 and 6 of SSADM.

Trangtion
This phase Involves the trangtion from operating the old systems to operating the new. It Involvesthe

ingalation of equipment, the conversion of old system data to formats required by the new system, and
the training of users. Some systems life cycles join the construction and trangtion phases together to



form an Implementation phase. SSADM does not fully address the trangtion phase dthough the plans
for it are developed in Stage 6.

Production

This phase begins when the system has been completely handed over to the users. The term production
conveys that the system is operating and producing the information that was required of it. This activity
is not supported by SSADM.

M aintenance and Review

Throughout the production phase the system will require maintenance in various ways, correction of
errors, adaptation to new software and hardware releases, and minor enhancements. The system will
need to be reviewed to show how well it has met the requirements and objectives st for it and whether
it continues to meset the users requirements. These enhancements and reviews may lead into further
system studies as shown in the diagram. Guiddines are available asto how SSADM can be employed
in a mantenance environment.

3 SSADM intheProject Life Cycle
3.1 Mgor phases

SSADM addresses the pre-prog ramming stages of jhe system development. The two mgor phases
involved are Systems Analysis. defining what has to be done, and System Design defining how it will
be done. Many projects have a preliminary feasibility phase for which SSADM can aso be used.

3.2 Input to SSADM

Every organisation is likdly to have its own view of where computer systems development fitsinto its
structure and operations. SSADM, as a generaly applicable development method, must be able to
cope with widely differing project circumstances. Thereis, therefore, no detailed specification for the
"Start-up Document™ which isthe input to SSADM. It can be as smple (and as vague) as afew lines
broadly outlining the area for investigation, or as detailed as a preiminary study which may have
involved some man-years of effort to produce. Generdly the more detailed the " Start-up Document™,
the less effort is required In the Andyss stage.

3.3 Output from SSADM
Thefind products from an SSADM project are:
- Program specifications and file/database designs for the target environment;

- Manua procedures,
- Operating ingructions,



- Implementation plan.
3.4 The Andyss stages

The objective of Analysisisto create a detailed specification of user requirements, and to agree with
usersthe levels of service and performance required. The stages are:

- Anayss of systems operations and current problems;

- Specification of Requirements, in terms of what the system must provide rather than how It will
work;

- Sdection of Technical Options, in which the user sdlects a system for implementation from a
menu of possibilities, each having differing service levels, costs/benfits, development
implications.

3.5 The Desgn Stages

The objective of Systems Design isto define the system to provide the required services, and formulate
aplan of how it isto be implemented. The tages are:

- Data design, in which the detailed logicd data structure and content I's defined;

- Physical design, In which the conversion of the logica design to one for implementation on a
particular hardware/software environment is specified and refined to meet performance
requirements.

3.6 SSADM and the overdl project plan

It should, at this point, be emphasised that whilst the stages and steps appear to form a strict sequence,
some tasks may well begin earlier In the method that their pogition in the sequence would suggest. This
is particularly true of Stage 6 where It is recommended that work should begin on such tasks asthe
crestion of Systems Test Plans, Implementation Plans and the definition of manual procedures as early
as possible. The earliest point when these can begin istypicaly at the completion of Stage 3. Thiswork
can therefore run in pardle with Stage 4 & 5 to eventua completion in Stage 6. It should aso be
emphasised that SSADM does not encompass every aspect of the project and that other activities must
proceed aongside those covered by SSADM, amongst which examples would be: procurement of
hardware and software; Site preparation; user education etc. SSADM works within the framework of
the Project Plan. It is not a substitute for it.
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KEY TECHNIQUESIN SSADM

Three views of the system are taken and these are used for checking against each other.

Data Flow Diagrams (DFD)
Logica Data Structure (LDS)



Entity Life Higtory (ELH)
Wewill briefly consder each of these methods.
1) Data Flow Diagrams

Pictorid representations of systems have long been acknowledged as being more effective than
narrative.

Conventiond flowcharts have been used for many years, with considerable advantages over narrative.
Here are some examples:

- System flowchart (for high-level system description)

- Clericd procedure flowchart (for low-level description)
- Computer run chart

- Program logic flowchart

- Interactive system flowchart

While of undoubted vaue, these types of flowchart have anumber of disadvantages for analysis
documentation:

- They confuse the logica aspects of the system (what is done) with the specific physica
implementation (how it is done). They do not provide a mechanism for separating these two
views.

- They do not dlow any easy trangtion from high-level "broad brush description™ to detailed low-
level description.

- They are "procedure orientated”, placing the greatest emphasis on proceduresin the system,
rather than on data which gppears only occasiondly on the flow chart.

The use of Data Flow Diagrams (DFDs) removes or |essens these disadvantages. There are lill
conventions to be observed, as there are with flowcharts, but everything in a DFD has an exact
equivaent in the activity being described.

It is therefore much easier for the user, the systems andyst and the designer to relate the diagram to the
activity being carried out, or desired to be carried out. The DFD is dso more suited to high-level
descriptions than the flowchart.

Systems design has borrowed from the traditiona approaches of engineering to develop techniques
known as Structure design.

Structured analysis (and the DFD is an important technique within this) carries the concepts of structure



design into the andyss phase.

Congder figure DFD.1. Thisisthe Initid Data How Diagram which identifies the mgor areas and data
flows which are within the Terms of Reference. This diagram identifies the functions which are to be
reviewed together within the sources of input and output for those functions.

Each of the functionsiis further sub-divided as shown In figure DFD.2. In this diagram files of
information are identified. The process identified here can be further sub-divided as shown in figure
DFD.3. These processes may be sub-divided again if necessary.

Ultimately a brief description of the process can be written using any of the possible documentation
techniques, such as Decison Tables or Structured English.

These diagrams will be drawn on the bad's of the fact finding exercise and when complete will form the
definition of the "Current Physical System”.

Eventudly the diagram will be re-drawn, removing the physical aspects to show what is done, not
where or by whom.
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2 Logica Daa Structure
2.1 Definitions

The pictorid representation of entities and the relationships between them is called an Entity model. A
current system Logica Data Structure (LDS) isaform of Entity mode which represents entities and
their relationships in the current system environment.

2.2 Entities

For those unfamiliar with the term "entity” its nearest equivaent in more familiar terminology is"file'. The
difference between the two is best understood in the context of producing an LDS, so aforma
definition of an entity will be delayed until the method of producing an LDS has been described.

A working definition, suitable at this stage, is""something about which an organisation kegps datd’. An
entity may be physica, eg. person, building,. machine etc, or conceptua, eg. cost centre, project, etc.

Other terms which are used in the congtruction of an LDS are "entity occurrence” and "attribute’ or
"dataitem”. The latter two are synonyms. Terms used in LDS with their physical data storage
equivaents are:

Entity - file
Entity occurrence - record
Attribute or dataitem -filed

2.3 Purpose

Filesin many existing computer systems cause problems because they do not reflect the structure of the
data within the system. Asareault it is often necessary to produce subsidiary filesto enable the
processing to be carried out, and additiona processing demands cause the creetion of yet more
subsdiary files

For thisreason it is essentid to determine the structure of the required system's data before the design
of physicd files. The production of a current syssem LDS isthefirgt stage in this process.

A second reason for producing a current systems LDS is because it provides aview of the sysem in
terms of the way its datais organised, therefore supplementing the functiond view of the system
provided by physicd syssem DFDs. The two give a more complete definition of the system than ether
can separadly.

The"Current Logical Data Structure” is drawn from the same information as that used for the DFD (see
Figure 07). The contents of the symbols represent those entities which are significant to the areas of the
company under consderation. To supplement the diagram isalist of attributes for each entity identified



(seetable 01). Theligs a this stage are not exhaudtive.
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ENTITY DESCRIPTION / OPTIMISED TNF RELATIONS

Title LDS T | System Document Name Sheet
Consultant NP CONS 1 of 1
CLDD
Description Volumetrics
Information relating to each internal and external Average Maximum
consultant 50 60
Key Data items Format Length Comments
T | Consultant No 999 |3 1 - 50 currently
Name X(30) |30
Address X(30) |30 Occurs 4 (4 line of
address
Grade X |
Salary scale X9 2
Car Type 99 2
Skill Description X(20) |20 Occurs 10 max
Qualifications X(10) |10 Occurs 10 max
Total Length 458
Author Issue Date

TableOl - List of Attributes







3) Entity Life Higory

For an andy4 to understand a system thoroughly it is necessary to examine it from a number of
different viewpoints. Two such viewpoints are represented by Data Flow Diagrams (DFDs) and
Logica Data Structures (LDSs).

DFDslook at the system from the standpoint of its processes, indicating the relationship between
processesin terms of the data passing between them and to and from data stores and externa entities.

The LDS, on the other hand, looks a a system from the point of view of Its data, indicating the way in
which data items are grouped together into entities and specifying the relationships between entities.

However, these two views of a system are static. DFDs do not necessarily show the sequence in which
processes are performed, and an entity model does not indicate how the model changes with the
passing of time. For example, the content of entities will change as entity occurrences are added to
them or deleted from them, the values of attributes within entity occurrences will change and the
relationships between entities will be created or deleted. DFDs and LDSs, even together, provide only
apatiad representation of a system.

Entity Life Higtories (ELHs) look at a system from athird viewpoint, providing a means of representing
how entities change within a system with the passage of time. ELHs start with the cregtion of an entity,
record the sequence of changes which take place during its life within the syssem and end with its
remova from the system.

3.1 ELHs and processes

Before describing Entity Life Histories, there are anumber of concepts which need to be understood.
ELHs are used to help define the logic associated with update processes, so an examination of
processes provides a garting point to describe ELH concepts and terminology.

3.2 Update processes

In SSADM, processes are divided into those which result in changes to the system's data, called

update processes, and those which do not result in changes, called enquiry or retrieval processes.
EL Hs are concerned with update processes only.

There are three mgjor stepsto the life of an entity and these are below
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Fig ELH

These activities may be sub-divided. The example ELH.2 shows the life history of the entity
"Consultant” and in particular the two sorts of detall changes - grades and addresses. The diagram
indicates the sequence of changes (if gpplicable) so that invaid combinations may be diminated as
errors in subsequent processing.
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A SUMMARY OF THE SIX STAGES OF SSADM
STAGE 1- CURRENT SYSTEM

The first stage of SSADM is concerned with the andysis of current systems operations and current
problems.

At the end of this stage we should have a complete understanding of:
- Problems and requirements

Current data flows and processes
Current data

and be able to satisfy users of the completeness and accuracy of our findings
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In practice steps 120,125 and 140 are undertaken in paralel. Step 120 will be the step which requires
mogt effortsin the Analyss phase, particularly where little of the operation of the system isknown to the
development team.

Step 110 will provide the management control reports for the project ie.

Project Task list and time estimates
Elgpsed time schedule

Interview Plan

Project Control ingtructions
Qudity Assurance mechaniams

STAGE 2- SPECIFICATION OF REQUIREMENTS
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Figure 11 - Stage 2

The"Current Physical" system definition is converted to a“ Current Logicd" system definition and to this



is added logicd solutions to the problems and requirements which have been identified to give the user
severd possible solutions. Once the user has made his choice further detailed work may be carried out.
A logica DFD of the agreed system isto be drawn down to the lowest level, the LDS of the data
crested and the ELH for each identified entity drawn.

We now have adetailed logica description of the required system.

STAGE 3-SELECTION OF TECHNICAL OPTIONS
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Figure 12 - Stage 3

We have given the user the choice of features for his new system to produce the "L ogicd"” definition of
the new system, we now provide dternative physica solutions to meet the requirements. To assst the
user in his choice a cost/benefit summary is produced for each physical solution.

Once the user has made his choice the Required System Specification is completed.



Thissgnifies the end of the andys's phase of the project and theoreticdly al the documentation
produced could be passed to a new team to design and implement the system.

STAGE 4- Data DESIGN
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Figure 13 - Stage 4

This stage anayses the data requirements of both input and output which is then compared/merged with
the Logica Data Structure to form the Composite Logicd Data Design (CLDD). Thisstageisdonein
parale with Stage 5 (process design).

STAGE 5 PROCESS DESIGN
Completion of Stage 5 marks the end of the LOGICAL DESIGN. The completed logical design will be

"signed off" by the user and forma authorisation to proceed to Stage 6 - Physica design - obtained.
Figure 14 summarises the stepsin Stage 5.



This stlage expands upon the detail entered in the Required System Specification. Stage 5 pardld Stage
4, Data and Processes are inter-rel ated.

NB. Although Relational Data Analyss removes duplication of data, processing requirements may force
some duplication in order to meet performance targets.
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Figure 14 - Stage 5

STAGE 6- PHYSICAL DESIGN

Thisisthe lagt of the design stages It requires asinput the output from Stages 3,4 and 5. This provides
al the documentation to alow programming and file creation to begin. It aso lays down broad
guiddines for the testing and implementation of the system.

Note: There are recommended steps for converting the logical data structures to suit some of the
more common database packages.
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Summary

The six sages of SSADM provide guiddinesto the analyst to assure that dl steps are taken. They do
not make an experienced analyst out of atrainee. They will dlow atrainee to take a more active part
within the project guided by the experienced anayd.

The advantages of this gpproach are:-
- The user isinvolved at dl stages

- The new design is not affected by the existing methods. The separation of the physicd and
logicd view of the operation ensuresthis.

- Three views of the system are taken which lead to consstent details by cross checking means
of cross-checking.



Every sageisterminated by a Qudity Review. Thisis saffed by people of mixed experience
and not dl are directly connected with the projects.



