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In this talk we will show how you can express your requirements through business
and system models, which allows you to:

wexplore the business needs iteratively, whilst managing doubt and uncertainty
usee the big picture and dive into detail where project risk requires it

wnanage the analysis process, estimating and controlling the work through tighter
deliverables definition



Problem Statement

Analysing business requirements through to
system implementation is a big and complex
task, with many competing demands on our
attention and many ways of failing

How do we take control of this process and
meet all the needs of the project to deliver a
successful result which satisfies all the
demands of the organisation?

karona'

It would be great to stand up here and tell you about something brand new that's
going to take away all your problems.

.dzi R2 @2dz NBlIffe glyld &SG y20KSNI a
odzf f SGa¢s FNRY /1{9 {(22tazx G2 [/ 2RS D
them contains some value, it is not an answer in itself.
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What Do We Mean By
Requirements?!

various aspects

karona'
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Oversimplification has led to many misconceptions. The common use of the term
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In this section we will explore some of the many facets.



Describe The Big Picture

Fix project scope, set budgets and timescales
Strategic fit with other systems
Fit to other projects in the portfolio

karona'

We need to be able to see the big picture and convince everyone that the project is sound.

Clearly, we need some form of Project Mandate that has a description of the project, but

what do we realljknow at the beginning of the project?
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Software system development effort is not accurately determined by the early statements of
scope. Because the actual solution is asgyetknown. It is not a simple process of

functional decomposition.
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systems is negotiable, and will vary in any case as the true fgnctiqnality of the new system
emerges. We need away to expresstha@t A § K2 dzi RSt @gAy3d (22 RSSLX &
other technical expressions of system capability.

Whilst striving to meet the business objectives within the constraints of existing systems,

there is the additional complication that those systems are also subject to clggmgether
LINE2SOGaao alyeg | tNeB2SOd alyl3aISYSyd I LILINRLI C
a project at the beginning. But this is simply impossigleS R2y Qi 1y 26 Sy 2dzaK
understanding of scope has to be tested and refined as we understand more about the

problem and possible solutions.

During the early stages of the project we have no guarantee that our joint understanding is
complete, correct and consistent. The role of the Analyst is to bring order and a sense of
priority.



Innovate & Explore

Explore the business needs and opportunities

Firm up business benefits

Generate alternative solutions Business
“Requirements”

Explore technical feasibility
Evaluate effectiveness and cost

Current New
System System
karona

There are multiple viewpoints and multiple ways to describe the business problem.
Different stakeholders may describe their requirements differently and they may not

be consistent!
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description of possible solutions. And then the requirements may actually change as
people start to think about innovative solutions.
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but not separate!

Solutions need to be explored and compared, without detailing them in full, until the
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This means we may need to-vesit the problem statement and the possible solution
description(s) many times over before we are confident that they are tied down.
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These iterations can occur both at high and low levels of granularity but should

converge towards an agreed solution as we proceed.



Prioritise Requirements

Trace system functionality to business capability
so that we can prioritise implementation in
line with business benefits

Track interdependencies between business
capabilities

Manage interdependencies in the system
functionality

Flex priorities dynamically as the project

rogresses I
prog karona

The people who are responsible for running the business need a set of capabilities
that satisfy their obligations for competitive advantage, customer satisfaction, legal
and regulatory compliance and efficiency.

They would love to achieve all of those things immediately but that is rarely possible.
Business projects therefore need to prioritise some things over others and some
things before others. These priorities then need to be reflected in the systems
implementation that supports the business operation.

However, these choices are only valid if we know that they are logically consistent
and compatible with other things that may be going on in the business environment.
These dependencies may exist between two or more elements at the same level of
granularity or between elements at different levels. And the dependencies can easily
extend beyond the scope of your own project. Tracking and recording those
dependencies and communicating them, both within and outside the project team, is
very important to avoid disappointment!
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and you have to be able to analyse the impact.

Typically all this goes on in the head of the analyst but this is a big risk for the project
and makes the analyst a bottleneck. The bigger the project the more untenable this
is.



Specify The System

Complete - Consistent - Correct

“Missed” requirements destabilise projects
Validate with users / stakeholders

Progress in a traceable way to a physical design
Generate test conditions and create test scripts

L R
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An analyst needs to havesgstematicor methodical approach that ensures, as far as is
possible, that they have achieved a completmsistentcorrect description of the problem
and the solution.

The system specification inevitably contains alot morefindl A Yy SR RSGF At (Kl Yy
f SOSt NBIdZANBYSy(iaéo la GKS @2tdzyS 2F Ay TF2N
to work out if something has been missed, or if one element contradicts others. Reviewing

this level of detail is a challenge even internally within the team. Getting a meaningful

validation that it is all correct from the business side can be even harder.

As we start the work of specifying the system, it becomes ever more important that the

medium we use is appropriate.
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expression that can be easily compared to the physical design and implementation of the

system, to ensure conformance to the requirements.

Therefore many teams do progress onto other techniques for system specification. However,
when we are exploring the problem statement and the solution at the same time, any
RATFSNBYOS Ay GKS NBLINBaSyalraazy 6S5S02YSa | ¢
the evolving specification.

When we come to testing the system, we need to be able to link back to the business
requirements that the system purports to support.

Although tools exist that promote trace relationships between the requirements and system
specification artefacts, maintaining those relationships becomes onerous as the size of the
project increases.



Communicate!
Communicate! \b
Communicate! f

..with business users and stakeholders... project
sponsor... project manager... developers...
testers... other concurrent projects...
architecture team... implementation team... user
training team... systems support team (and don’t
wait until systems handover!)

...and do it effectively!

karona'

Our understanding of the business and our vision for the solution need to be
accessible to a wide audience!

Communicate does not mean tell! As Business Analysts we need our colleagues to be
engaged and interested.

Many Analysts devote a lot of time duplicating information in PowerPoint
presentations to cross the communication gap.

But, is it a good way to work? There are lots of possible stakehajdere many
GOSNEAZ2Y A 2F (GKS GNHziKé R2 6S ySSRK
How can we be sure that all the views are complete and consistent?



Handle Change

Changes in the business
Changes to priorities

Changes to scope

Changes to the system environment
(other projects)

Perform impact analysis
Ensure the integrity of the requirements

karona'

We have concluded that working iteratively is key to managing the requirements
solution dependency.

We also know that we need to work with others to build consensus.
.SAy3 oftS (2 OKIFy3aS 2dz2NJ aY2RSt ¢ [jdzAa O]t @
team working productive and engaging.

If you are starting a project, you should think forward to the time when you will need
to run workshops with your colleagues.

Ask yourselt can my proposed requirements documentation respond to the
Re&ylFIYAO FT2NDSa aAy NBFf (GAYSEK
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no good if we have to constantly translate between pictures and words. We need

pictures that we can trust. Pictures that help us to spot isguast just decorate a
text based story.
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Some More Observations About
Requirements

just in case you were thinking it
would be easy

karona'
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Requirements Interact!

Business Requirement

Functional Requirement
"Non-functional” Requirements
...Is it a one-way street?

karona'

Business Requirement:
What is the business trying to achieve
Functional Requirement:
How does the system implementation achieve this?
"Non-functional" Requirements:
Volumes
Response times
Usability, etc.
Business Requirement v. Functional Requirement
business requirements are subject to prioritisation and negotiation (on the
basis of cost / benefit)
There are many possible functional solutions to a business requirement
Functional solutions are also negotiable and subject to cost / benefit analysis
CKSNBQa | FdzyRIYSYyllf AYyGSNLILIe o0SGsSSy
business requirements. As we start to describe the possible system solutions, new
business requirements emergégive the customer a new chair and then they realise
that the table is now too low!
The nonfunctional requirements can also impact on our perception of the business
problem and the best solution, in particular the piaff on cost. ;
LadQa |ttt | LINGhersSfaréagraeing r¢gbifdreints is inheranyfy
iterative not a linear process. A o
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Elusive Nature Of Requirements

Requirements must be analysed not gathered

The more you look the
more of them there are

There is no “right answer”!

How do we know when
we're done?

karona'

Building up the requirements is like a detective investigation, So our requirements
model must be organised and developed in such a way as to help us to be systematic
in driving out a complete, consistent and correct understanding.

There is no one right answer, no one individual has the complete picture. There are
likely to be conflicting views and usually there are bits that no one can describe.

The complete picture is something that has to be built up, not revealed.
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consensus and that demands the ability to review our understanding effectively with

a whole range of stakeholders.
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Time Is Money

How long will it take me to do analysis?
What are my measures of size?
How do | track progress?

How do | ensure that | don't waste effort?
® analyse loads and then de-scope

= spend ages analysing only to find the
requirements have changed

Can | prove that my analysis is valid and valued?

karona'
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project teams or liked by the Project Manager.
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Analysis Drives The Project

Effective analysis lets me:
= Size the development

Manage risk

Define development increments

Deal with change

Understand the rollout strategy

karona'

Managing the analysis lets me manage the development
Manage risk

What are the business risks?

What are the technical risks?

How do we mitigate risks?
Manage development

Define discrete development increments

Track progress and benefits realisation

Minimise rework to completed increments
Understand the rollout strategy

How does it graft into the current operation?

What are the options for cutting over?

How do we manage the transition?

What is the impact on the business?

What are the additional requirements for migration of busingsprogress

from the old to the new?

15



There is a fundamental
need for both:

» a fine-grained description

» a coarse grained description

nnnnnnn

In some respects it is like planning a journey.

When we plan a journey, we need first of all to look at a small scale map so that we

can see the best routes and estimate the overall distance.

We will need a larger scale map to identify landmarks, road names, places where we

turn, to navigate onevay systems and fplan when we meet unexpected

obstructions.
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deciding which lane to be in, avoiding potholes, roadworks and other vehicles.

i K
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Contrasting Approaches to
Requirements Capture

how do they measure up?

karona'

In this section we look at the benefits of a modb@sed approach to requirements

analysis

17



Text-Based Requirements

The maths is against us

Representation fit for humans?

Awkward to validate with stakeholders

Don’t help us move from Analysis into Synthesis

Hard to estimate analysis effort based on the
number of text-based requirements

karona'

Traditional methods have often relied on the idea of writing all our requirements down in a Requirements

Catalogue.

If we build a requirements catalogue, each "requirement" is captured as a single text statement and that the

whole problem is captured as a collection of these statements. For any substantial project the number of

requirements quickly runs into the thousands. Each requirement has to be validated as true in its own right and
consistent with all the others. This implies millions of checks to make. As our understanding of the requirements
changes and develops, or the scope is renegotiated, we have to revisit all those decisions again.

The complexity of the requirements catalogue grows in aliogar way (as the square of the number of

requirements) and when it becomes unsustainable there is no easy way back.
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problem of the number of elements to be managed. Once all the requirements are in the tool will anyone ever

be able to read them?

Similarly we can alleviate the problem by defining a levelled structure for the requirements catalogue; but then

the problem becomes making sure that that structure is maintained by all members of the team.

Reviewing texbased requirements to validate that they are correct, complete and consistent, is tedious at best;

and in practical terms may be impossible. As you read through thousands of requirements statements how are

you going to spot that you have missed some? How do you spot that requirement #4739 contradicts requirement

Il MToHK 9SSy A¥ e2dz Oy 3SG odzaaySaa dzaSNm G2 adle | gl
getting any meaningful feedback.

Stating a requirement well should not presuppose that the solution might be. But now when we move to a

definition of a solution we find that we need a new and separate description. What form will this new description

take? We need something that more closely corresponds to the form of a software system. And how will we

show that we met our requirements? We need to trace the elements of the solution back to the requirements,
GKAOK F3IFAYy Ad @OSNE fF02NR2dza yR F3IAYy 6SQNB OKI aiay3
And finally, we ask ourselves is the requirements catalogue helping us to plan and track the analysis work? Can we
quantify the effort required to produce it? Can we effectively use it to estimate the effort for the subsequent

project tasks? Can it help us to see what areas are well understood and where there is still more investigation to

be done? Can we divide the work up and allocate parcels of work to a team of analysts? Can we easily cross

validate their findings?
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Requirements Models
Using Diagrams
Diagrams can express information very concisely
(“a picture is worth a thousand words”)
Content falls into an organised structure

Diagrams can be useful to many parties, not
least business experts

The format makes it easy to question and
challenge the content

Models have built-in navigability and traceability
karona'

A model is a description of some reabrld system. But it is more than that. It

allows us to predict how the real world works and how it will respond to change. We
Oty aL}R1S¢ I Y2RStf |yR 4SS ¢KIG KFLIWISyao
would happen in the real world.

There are different types of modetssuch as numerical, computational models that

predict climate change. We are here talking about diagrammatic models of

businesses and software systems.
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regard it as being as useful as a graphical model.

2 KSYy o0dAfRAY3I aY2RSta¢es GKS AYyTF2NYIGAZ2Y
defined semantic structure and mostly represented in a graphical (diagrammatic)

form. The organisation of the information is largely{etermined by the
GasSYlyaaoOoéeg 2F GKS RAFANIY GelLlSa OKzaSy |
Diagrams are more engaging. They help us to see links and dependencies. They are
easier to explore and challenge and gaps become more obvious. When we change

them we can follow through the consequences of the change.

The diagrams quickly become the communication hub for the project, with a whole

variety of project stakeholders referring to them and drawing meaning from them.

Butwe need to know up front which diagrams we are going to arsg how they

NBfFdS G2 SIFOK 2iKSNH 2SS R2y Q0O ¢l yd G2

19



Customer Order Control Manufacturing

customer desires bespoke product

Browse Products SLERA WETER)
management in
scope?

Issue: improve validation

Issue: Bill on Order or Bill
of D_fDdUCt options and — on Ship? Select next job in priority|
pricing accuracy - Create : order.

Specification for Make it up.

Required Product Mark order complete.

Confirm Order Validate Order & Prepare Order For
Process Payment Customer
- - - -
Check order details )

Provide despatch Issue: Payment
instructions security (PCI/DSS)?

Enter payment details

Receive Ordered
Goods

Despatch
Customer Order

i

karona'

custorner satisfied

Starting at the top, this diagram shows a business process for an imaginary company which sells
bespoke fireplace surrounds. The business analyst has drawn up a first cut diagram to explore

how the selling process works.

Key features of this approach to Business Process Modelling are:

Ahe notation is simple so that the business specialists can engage with it

Ahe process is shown ertd-end so that we keep in view what the process is trying to achieve

FYR S R2y Qi YAda AYLERNIIY(d RSLISYRSYyOASa

Arhe sequential / chronological representation is natural and easy to follow and it encourages us

to ask whatif questions

Awe can drive out business issues and project opportunities to realise business benefits

Awe annotate the diagram with commentary, and record unresolved issues and queries

Awe deliberately manage the granularity of the detail

In our approach, we constrain our level of granularity (with rare exceptions) to the level of a

logical task oElementary Business Procésé 2y S LISNE2y > 2y S LJX I OS> 2yS
happy correspondence to the granularity of our Use Case Model, where one Use Case is one

logical task that a user can perform using the system.
Ly | O02YL}X SE LINR2SOG 6S ¢
LINE OS&da Y2RSt® ¢KAA KAIK
the Use Case Model.

Establishing an understanding of the underlying business processes helps us to align our project
to the business needs and benefits. It is also key to defining the scope of the project, in terms of
business impact and system capability. This is our big picture view.
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Notice that the model easily allows us to record whativ@ ykRaw as well as what we do! This
helps the analyst manage doubt and uncertainty. It also makes it easy to gauge the completeness
of our understanding and decide whether we are ready to move on to the next stage. Business
issues and benefits identified now will guide prioritisation later.
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Check Order &
Process Paymen

Browse Products

Order Controllel

Create Specification for
Required Product Select Order for

Preparation

Customer \
Fabricator
Confirm Order Mark Order Ready
for Despatch
karona

This diagram shows a Use Case Model.
A Use Case is a logical task that can be performed by the user, using the system.

This Use Case diagram shows how we lideetifiedthe Use Cases from the Business
Process Model.

¢tKS adGA01 YSy o00FftSR a! OG2NBRé0 NBLINBaSyd Fr
can usually be worked out simply from te&imlaneson the Business Process Model.

We look at each EBP in the Business Process Model and decide whether the system needs to
provide a Use Case to support that logical task.

SomeEBPK | @S | 1 aS /1 aS (dKIFIGd O2NNBaLRyR& RANBOIU
SomeEBP#ave a Use Case that partially implements a task that also has manual elements
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The set of Use Cases identified in this way is a useful step in identifying the system scope of

the project. We can explore the relative priority and risk of the Use Cases before going into
more detail.

We are now in a position to:

w~urther describe the Use Cases, using a Use Case Description template

uPrioritise the Use Cases

{2 6S N8B y26 | 6t S ghainedVviewoltheprgjéct régdirenhentst 2 NB T A
The Use Cases are still traceable back to the business process but each one is now described

as a sequence of user / system steps.

Use Cases are a good tooktynthesise a solutioworking hand in hand with a technical
designerg and explore different solution options. Use Cases align well to the tasks of system
design and system testing.
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Customer

CustomerOrder

title

givenName
familyName
email

phone

0.* ISSUE: Do we need to

orderPlacedDate
orderStatus

orderSubTotal
orderVAT

1

1%

Address

- billing

1

-4 delivery
1

orderGrossTotal

1

1.*

CustomerOrderItem

- 1 support different tax
regimes?

ISSUE: do prices need to be
held as date- dependent?

v

'

Product

UKAddress

NonUKAddress

houseNameOrNumber
streetName

town

postcode

addressLinel
addressLine2
addressLine3
addressLined
country

quantity 0..* SKU
description
1 basicPrice
1
0.* 0.%
CustomerItemFeatureSpecification - ProductFeature
- 1
featurePrice
There may be different types of product feature: ISSUE: How are choices
- size (e.g. height) validated?
- one of (e.g. type of material) How are features priced?
ISSUE: find out all the types of feature we need to
be able to hold and their characteristics k :

While the Use Cases describe a functional view of the system, we should not forget the data

view¢ A
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This slide shows a UML Class Model. We have used it to describe the data but without
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this respect it is not much different from a good d&$shioned Logical Data Model.
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Analysing the data drives out another dimension of business requirements. It is also a very
powerful crosscheck that we have understood our functional requirements and drives out
many guestions about system functionality and the business logic of the system. The

structural rules which are intrinsic to this model, the classes (or entities or types depending

on your terminology), the relationships, and the multiplicity all drive out more understanding
and questions.
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for our system and we can ask how these relate to other systems that contain the same areas
of data, and which should be the primary source. This is essential to understanding the
systems architecture aspects of our solution. Without it our new system will create as many
problems as it solves.

Notice again how the model drives out more questions and allows us to manage doubt and

uncertainty, recording unknowns in the context of the known requirements.

Again we can zoom in adding figeained detail to the model. The model is readable and
useful with only the data entities and a few attributes present; it is still readable later with
fully defined attributes and data types assigned.

When fully detailed, this model is a key technique for specifying the system and can be
straightforwardly mapped to the database implementation.
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Use Case Realisation: Select Order for Preparation
% Order Product Customer
Order Controller
| [ T [
I | 1 I
| findOrdersByStatus() I | I
get all the orders that are ready L L 1 I
for processing in date order LT'I | l
l | l
retrieveQrderDetails() ] | |
retrieve the Order for display, =|_| | |
including customer specification | | |
|
retrieveProductDetails() } | }
retrieve the Product descriptions T =\_l |
etc. I | |
retrieveCustomerDetails() ; : ;
trieve the Cust detail >
retrieve the Customer details I | —]..J
l | |
updateOrder() } : }
update the Order status ';I_I | |
T 1 | |
I I 1 I
a
karona

The Interaction Modet a Use Case Realisation

¢KA&a RAFINIY aK2ga dza K2¢g 6S Oly al22Y Ayé @
the Use Case to examine its interaction with the system data.

By now some Business Analysts may be suffering the effgcts of aItitugie sjclmemld A
2y GKAA Aa :Eli'j)}ff I at23A01té OASg 27 iKS
0N yaAGA2Yy KSNB G2 | a{eadSy !'ylrfteaté¢ odz
and traceable progression from Business Processes to Use Cases and now to Use Case
Realisations.

The power of this diagram is that we can explicitly challenge the detailed business logic
before it disappears into the fog of coding. And this gives us a detailed and concrete system
specification to test against.

Most importantly it is a further tool to systematically cresalidate our understanding of the

Use Cases and the Class Model. It is amazing how many gaps in our understanding we can
flush out at this level.

This approach not only drives out the figeained detail but has a direct correlation to a
componentbased system design, so we can synthesise the detailed solution from the model.

La GKAAa y26 NBIIANBYSyGas aLISOATFTAOFIGAZY 2NJF
We can proceed from here to an even more forained physical system design model and
still maintain full traceability.

This is invaluable for system support and maintenante unglamorous bit that accounts
F2NI ym> 2F GKS 2NHFyAalGA2yQa L¢ O2ada GKIFG
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information. This is the simplified view of the model organisation we use at Karona.

The Business Model (Problem Definitiogh description of how the business works. The emphasis is on what

processes the business runs, without considering in detail how the steps are carried out or which systems support
these processeslt is essentially a technologgdependent description. It helps us understand the needs of the

business, decide where the benefits will be achieved and highlight any issues that need to be resolved.

During business modelling we are focussing on the business operation and what makes it tick. We are building up

our understanding of the problem, so that we can make intelligent judgements about the nature of the solution.
Replaying what we have learnt about the business to the domain experts in a diagrammatic form helps to build
confidence that we have understood the problem and builds up trust.

The main element is the Business Process Model but there should also be a Glossary of business terms and usually

a Business Type Modethese are not described in this presentation.

The Solution Model (Solution Specificatiog model of the system: its functionality, its data and how it is put

together.

Use Case ModgfRSa ONR6Sa (KS Fdzy OlAazylrtAade 2F GKS aeaidsSy TNRY
functional scope of the system. Each Use Case is a logical task that a user can carry out using the system. Each

Use Case has a detailed description, detailing how the system behaves. R L
Class Modet, There are anumber ofsth2 RSt a KSNB P ¢CKS LINAYIFINE 2yYyS A& 0KS
describes the logical data structures required by the system. This helps us create a consistent description of the

data used by all the Use Cases.

Interaction Model¢ Again there are a number of sab2 RSt a KSNB @ ¢tKS FTANRG Aa GKS ¢
through which the analyst creates a more detailed description of which Use Cases use which data. This is a

powerful mechanism for validating the Use Case Model and System Type Model.

State Chartg; a supporting technique that allows us to look at the lifecycle of a single item of business data, such

as a Product, as it is tracked by the system through its life. Most projects will only generate two or three state

charts.

User Interface Specification (Ul Spegrjecords user navigation and shows the screen layouts, detailing all the

data elements displayed and the behaviour associated with buttons, hyperlinks, etc. Itis developed concurrently

with the Use Case Model, to help the users visualise their system as we build up the system specification.

From these deliverables we can create a physical design for the system and from that, individual program
specifications, the database schema and test scripts at unit and system level.
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