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Overview

 Requirements management:
 Where the knowledge lies
» Addressing the right problem
» Eliciting requirements
* Managing traceability

 Managing change

Use Cases and their workflows/processes

A service development process

Mapping Use Cases to components and services

Supporting the developer
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5 Key Questions for the domain experts

Where am 1?

Who Is here?

How do we all carry out our responsibilities?

What things are here?

What supports our work?
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Where am | and who Is here?

The System: A Public Library (core business is lending items to clients)
The Actors: People (roles) who are involved in the business of the library

X

Online Learner

N People inside the
oui;ggivﬁg thhaeve library executing the
some interest in Council busmegs processes
the library that interest us

X

. Librari
Publisher forarian

O

People needed
for support

Chief Librarian

omework Student

X

Maintenance Crew

e-Framework: February 2007, Distributed learning, UoM



Where am | and who Is here?

Use Case Diagram: Roles, functions and system boundary

i I Authorise Drder

Chief Librarian

Function I

supported by

system

Catalogue Item

|-
i / Order Item

Librarian
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Library core
system
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Case Study: Supporting Practitioner Tutorials

Supporting Practitioner Tutorials

(Based on a validation scenario of the JISC HORUS project
http://www.|isc.ac.uk/index.cfm?name=delethorus )

Supporting tutorials given by practitioners is a key business process. This
process is to be supported by services from the “Teaching and Learning
Services Framework” (TLSF). The service to be designed and developed is
called “Teaching Event Manager” (TEM) and it may call upon utility
services in the TLSF to carry out its functions. In this workshop you will
analyse the service requirements to support the following scenario:

A practitioner regularly gives a tutorial on the Clinical Psychology
Programme. This scenario concerns how she is recruited to give it,
scheduled, briefed and reminded. She uploads her presentation as a
learning resource on the programme website, and so learners can consult
It afterwards. She rates the resources and processes provided for her, and
receives feedback on the students’ reactions to her tutorial... (see handout)
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Support Tutorials: Use Case Diagram

Tutor

Learner

Support Tutorials:

Use Case Diagram Authorise «include»

«include» Get view for user

«include» .
«include»

Authenticate :
View personal homepage

Login

Personalise Session

Alert when need to

review post-tutorial Alert when new cohort pjert before tutorial

feedback
«include»
Show date/time
b «extend>»
Update Diary
Read email
<<exl:em:'iigree to give a tutorial
View and edit tutorial details «extend>»
i . Find free date/time
Submit Materiale i
«include»
«extend»

Prepare handouts

<<exte‘r‘15 !;horlse access to diary

Give feedback aboutatend» fange Hiacy foce s

i Suggest Changes «extend»
Upload Materials tutorial 99 ges «exten

«extend»
Claim expenses Ppcals homepane

View Feedback Claim fee

«extend>»

View Timetable Aggregate student feedback

Download Materials Notify upcoming tutorial
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Structuring a Use Case Document

1.

2.

Brief Description
Conveys the role and purpose of the use case.
Basic Flow of Events
What the actor does and what the system does in response - a dialog between the
actor and the system.
Alternative Flows
Represent alternative behavior usually due to exceptions that occur in the main
flow.
Preconditions
The state of the system that must be present prior to a use case being performed.
Postconditions
A list of possible states the system can be in immediately after a use case has
finished.
Extension points
Show where extending use cases are allowed to add functionality.
Special Requirements
Typically a nonfunctional requirement that is specific to a use case.
Additional Information
Include, or provide references to, any additional information required to clarify the

use case.
e-Framework: February 2007, Distributed learning, UoM 9



What do we mean by ‘Business Process’?

A business process is "a structured, measured set of activities designed to
produce a specified output for a particular customer or market”
Davenport (1993).

In our case, an example of a library’s business process would be “ lend a
library book to a reader”, or, more generally, “lend an item to a client”

e.g. An HEI core business process: Student Recruitment
Use Cases (sub-processes) include:

design student recruitment campaign;

organise student recruitment event;

ISSue recruitment materials;

handle enquiries from prospective students;

organise communications with students and potential students;
analyse recruitment and retention data.

JISC Function & Activities Model

e-Framework: February 2007, Distributed learning, UoM

10



Scope

System A business
Boundary Scope process
Tutor

Support Practitioner Tutorials

Teaching Event Manager

other TEM servicey  other TEM service x
Learner
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Use Cases In a business process

Support Tutorisls:

nnnnnn

Personalise Session

. . Abusiness process Is a collection of ‘units of
D e functionality’ or sub-processes or tasks,

Er . N represented by Use Cases. Each Use Case may
-~  be detailed in a structured document and have
-------- e I1S flOwW modelled by an Activity Diagram.
sl 'ﬁx::: and edit tutorial dml]:md_ -e.j::fi::.fm: Satelne
e Download Materials MH:j:;:;t::::Edhd‘ Tllt')r Update humepage

«extend»
Give feedback abouta  «extend»
A Use Case from the tutorial
business process
«extend»
The Use Case
sometimes has Claim fee

extensions

»
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Give feedback about a tutorial: a Use Case from the
business process

1.Brief Description

Give feedback following a tutorial.

2.Basic Flow of Events

One day after the tutorial HORUS emails tutor to log on to home page and presents a
form for immediate feedback on facilities and on learning behaviour of students, a form
for claiming expenses and a form for claiming a fee. Another feedback form asks for any
suggestions in changes to venue, timing, title, objectives and format of the tutorial and
asks for commitment to give the tutorial again. Tutor agrees to give the tutorial at a
future date and HORUS posts the responses to tutor's home page.

3.Alternative Flows

Tutor refuses to do future tutorials. Will be contacted for discussion.

4.Preconditions

Tutorial has taken place.

5.Postconditions

Feedback in teacher portfolio and available for QA

Agreement status for future tutorials known

Any fees or expenses claims in system

Tutorial details updated

6.Extension points

Claim Fees, Claim Expenses, Suggest Changes.

7.Special Requirements

Meet requirements of data protection act; of discrimination acts

8.Additional Information

e-Framework: February 2007, Distributed learning, UoM 13



Give feedback about a tutorial:
Activity Diagram

Activity diagrams are typically used for
business process modelling, for modelling
the logic captured by a single use case or
usage scenario, or for modelling the detailed
logic of a business rule.

http://www.agilemodeling.com/artifacts/activityDiagram.htm

The primary consumers of Activity Diagrams are
the customer stakeholder, testing team, and
software development staff. For them, these
diagrams form the visual "blueprints"” for the
functionality of the system, as described

and detailed in the use cases. Tracing paths
(threads of execution) through these Activity
Diagrams enables all stakeholders in the process
to understand and monitor the development of

system functionality.

http://mwww-28.ibm.com/developerworks/rational/library/content/
RationalEdge/aprO1/UMLActivityDiagramsAprO1.pdf
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BPMN

The Business Process
Modeling Notation (BPMN) is a
standardized graphical notation
for drawing business processes in
a workflow. BPMN was developed
by Business Process
Management Initiative (BPMI),
and is now being maintained by
the Object Management Group
since the two organizations
merged 2005.
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How do we organise services to support the business at

hand?

Use Cases

Support Tutorak:
st Cot D s PO B
sinclude
sinchider
Legih Attt L ronal homapigh
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“components
& |Involved Party

“components
= |Session Management

“Components
& |Learning Event

«components
2 |Authorisation

“components
2 Authentication

acomponents
& |Timetable

«Components
= |Portfolio

«Components
2 |Feedback

«components
= |Scheduling

acomponents
& |Data Retrieval

“components
& |Finance

«Component»
2 |Document

“Components
= |Notification

«components
= |Site management

«component»
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Components

UoM

(services)
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Candidate components

«component»
- Analytical
Processing

«component»
“1Scheduler

«component>»
— Publish &
Subscribe

«component»
- Problem Based

Learning

«component>»
“IPortfolio

«component>
Involved
<1 Parties and
Roles

«component>»
Programme

“land Course

Lifecycles

«component»
“lEvent

«component>
“INotification

«component»
- Curriculum
Architecture

«component>»
=1 Assessment

«component»
<IWorkflow
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Mapping Model Elements to Components

= IFeedback

B Give Feedback for tutorial 7 detail of give feedback

|EET| e
addregate student feedback | Aggregate student feedback give feedback : Give feedback

o)

feedback : Feedbac% give feedback about a tutorial : Give feedback about a tutorial

5
feedback form ; Feedback Form suggest changes . Suggest Changes
=
view feedbacl : View Feedback learner : Learner tutor ¢ Tutor

Application Architecture: Coverage (requirements
traceability), interdependencies & reusability

e-Framework: February 2007, Distributed learning, UoM 18



Reqguirements Traceabillity

Maintain cohort list

atracem
Learner Cohort atracen
aflacemn
WCOMponents:
" lInvolved Party
atraces
Tutor
Give feadback about a tutoriak,z-z.
“COMmponents:
— |Feedback

aflacen

e N

Component responsible for
implementation of
everything to do with

eople and organisations
peop g ns_J

N

Component responsible for
implementation of
everything to do with
feedback

i

i aeen «traces <<trace>>
View Feedback stereotyped
relationshi
| Feedback | Feedback Form P

Eg Tutorial Title
(g Tutorial date
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Managing Change

“COMmponent:
= |Feedback

Claim expenses

All the ‘connections’ of a

1 UseCase, hence a view
wexternds: .
winciudes whraces Of Change Im paCt
wextend:
wextends
Suggest Changes Give feedback about altuturial Claim fee
1 1
1
1
1
1
Tirnr I parner
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The Development Process

Principal Deliverables (milestones) and Roles:
Conceptual Model

€Usage Narratives

E Set of Roles (Actors) & Set of Use cases

Domain Expert
ESet of Things
L

4 System Analyst

B Set of Non-functional Requirements

€ Context Diagram (Scope)

€ Use Case Model of System

© Domain Information Model

& Service Architecture

¢ Service Genres for e-Framework ¢ Service Specifications (Platform independent)

Technical Architect

&:Service Provisioning Plan

& Service Specifications (Platform dependent)

& Service Expressions for e-Framework

€ Pilot Applications (code)

Programmer

!

Stakeholder

| ==I

Development Manager

Client



Workflow
overview

Development
IS Iterative,
Incremental
and quality
driven

Scope
sub-domains
For each
subdomain

Identify set of
domain objects

Domain Expert

Write usage
narratives

Define set of C°||ECF
Use Cases non-functional

requirements

Define set of
roles

Create
Information Model

Systems Analyst + Domain Expert

Create Context
Diagram (scope)

Plan iteration

Create Use
Case Model

Model all Use
Case flows

Quality Assurance

{ Evaluate scope
[~ Create Test Cases y

Ready for —}...___
system
alignment?
/" Synthesise
sub-domains

i

Model

Requirements
Traceability

Systems Analyst + Technical Architect

¥~ Create Service
Architecture

Write
platform-independent
service specifications

Make service
provisioning plan

Plan iteration N

For each __..—"| Technical Architect
service ready [ Write

Evaluate Models

Evaluate
Specifications

Monitor
requirements

platform-specific
service specifications

Programmer

Write pilot

N coverage
{  Run TestCases

applications

Development Manager

Create project
task list

Evaluate Pilots )
{ Review Issues Log ¥

Evaluate Process

e-Framework: February 2007, Distributed learning, UoM
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Supporting the developers

Providing a process driven knowledgebase (PDK)

ANhAaiit A nra~rnAace-

About a step In a process:

*What do | do here?

*Who else is involved?

*\What resources do | need?

*What are the deliverables?

*Are there tools for this?

o|s there any guidance available (templates, best practice, examples etc.)?

*What are the quality criteria for the deliverables?

~

*How does this process fit in with everything else that's going on?

e-Framework: February 2007, Distributed learning, UoM
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Unified Modelling Architecture (UMA)

UMA is an architecture for the conceliving, specifying, and
storing of method and process metadata.

(UMA is an evolution of the OMG industry standard Software Process
Engineering Meta-model (SPEM))

Standardize repre sentation and
Develop and manage processes

manage libraries

of reusable method content for performing projects
H Content an agile JUnit user Lessons learnt from Wh
O W development guidancs previous project and Prﬁz:uﬂe:a e n
;'_|| ite ration pa

Content on N —| Content Standard or

managing % on J2EE reference processes
it rative davelopmeant

| b Y Corporate
Guidance on = Configuration guidalinas W Project plan
inlizad iavs be s L "— mig mit an compliance ternplates

sarialized java beans _‘ﬁ guidslines

et

N/

Cohesive Web site customized for my project needs

\

Project plan templates and optional process instrumentation, relevant for the
context of my project

1221105 Process Framawark (EPF) Project <Beacon- - Creation Baview 4
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Method Content vs Process

1. Method content describes what is to be produced, the necessary skills
required, and the step-by-step explanation describing how specific
development goals are achieved.

2., Processes take the method content elements and relate them into semi-
ordered sequences that are customized to specific contexts.

Disclplines ety Buabnalion Conslruaclisg Tianstnan
|
o8 Buziness Modeling ﬁ — — 1]
B Reguiremants : | = I_
-—-_ﬁ——-u—i—-—-_ﬁ.—
o Analysis & Design i = ! s
1 T
ME'II"IDI:I O Implementation | e, o [
I |
cﬂntent B Test |
; t -
B DEployTmen | . B—
g ConSiguration B |
C'h!'lﬂﬂ‘ul:lﬂﬁ #
B ProjectManagement | ' !
e RS IS T SN =Y
B Epmvirphman |
——— -*—
nifisd El E2 £ c2 fa 1 T 2
Process
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Guidance

Guidance is a general term for additional information related to roles,
tasks, and work products. Examples of guidance are:

Guideline - how to perform a particular task or grouping of tasks

Template - provides for a work product a predefined table of contents, sections, packages,
and/or headings, a standardized format, as well as descriptions how the sections and
packages are supposed to be used and completed.

Checklist - identifies a series of items that need to be completed or verified.

Tool Mentor - shows how to use a specific tool to accomplish some piece of work
Supporting Material - Used as a catch all for other types of guidance not specifically defined
elsewhere

Report - A predefined template of a result that is generated on the basis of other work
products as an output from some form of tool automation.

Concept - outlines key ideas associated with basic principles underlying the referenced item.
Practice - Represents a proven way or strategy of doing work to achieve a goal that has a
positive impact on work product or process quality.

Reusable Asset - Provides a solution to a problem for a given context.

Term Definition - Defines concepts and is used to build up the Glossary.

White Paper - A special concept guidance that has been external reviewed or published and
can be read and understood in isolation of other content elements and guidance.

Example - A specific type of guidance that provides an example of a completed work product.

e-Framework: February 2007, Distributed learning, UoM
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PDK Process Library
EETE.

== DL_ServiceDevelopment
-2, Method Content
—|-lgg, Conkent Packages

+-2), development_management
=B idomain_maodeling:

Method -
Content
Package

4 N

Processes
assembled
as instances
of method
\__content

-2y, Requirements management

-5 Roles
;_,.H Fequirements_manager

|- [~ Tasks
[ Callect_non-functional_requirements
[ Elicit_requirements_From_domain_gxperts TaS kS
[ Elicit_requirements_From_stakeholders
[ Manage_dependencies_between_requirements
= Write_usage_narratives

- (g Work Products

ﬁ rup_requirements_attributes s

|Z| rup_requirements_management_plarT

-1-LF Guidance WOI’k
== requirements_management
&= traceability P rOd u CtS
== kypes_of_requirements
& requirements_attributes

méj requirements_management_plan .
+-L 5 Roles GUIdanCe

+ 7 Tasks

+- [ Wark Products
L@ Guidance

=i, Framework_inteqgration

=i, quality_management

=i, service_development

=i, service_specification

=i, syskem_modelling

F-FH-FH-FH-F

+-[= Standard Categories

+-[= Custom Categories
—Magh Processes

Lol Capability Patterns

=i, Delivery Processes
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Using the PDK

(/’ How do | model

Scope
sub-domains

Far each
subdomain

Domain Expert

¥ Write usage
narratives

Identify set of Define set of
domain objects roles

Define set of
Use Cases

Quality Assurance

ide?

Collect
non-functional
requirements

Introduction

Traceability is the a
traceahility are calle
products, and end-.

@

i

Business ~._

Rule -

Create
Information Model

Systems Analyst + Domain Expert

Create Context
Diagram (scope)

Plan iteration

¢ Create Use
Case Model
Model all Use

Case flows

¢ Evaluate scope )
[ Create Test Cases )

Evaluate Models

t elements involved in
el elements, test work

Ready for T}
system
alignment?
7" Synthesise
sub-domains

=

s
S akeholder ;
Requests

Systems Analyst + Technical Architect

0 Model Create Service
equirements Architecture
Traceability

Write

Plan iteration N

Make service
provisioning plan

Evaluate
Specifications

What
happens
here?

platform-independent
Technical Architect

Monitor
requirements

service specifications

service specifications
Write

A, coverage

7

For each
service ready [
platform-specific
Programmer

Write pilot

{  Run Test Cases )

Evaluate Pilots

applications

Each traceability ite
associated with eac

Development Manager

Review Issues Log

Evaluate Process

' status, benefit, risk, etc.

Create project
task list

Use Cases

hetween
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Summary & Reflection

Domain experts want and need to operate in their own domain with

their own language,
A defined, understood and agreed development process is helpful;
Visual modelling in UML can be a communications enabler;

Requirements must live throughout the whole development and

product lifecycle;

For real soa requirements must not be left behind but be an integral

and traceable part of service specification and implementation

Developers will be helped by having a process driven

knowledgebase to hand.

e-Framework: February 2007, Distributed learning, UoM 29



A few references

 The UML specification: .

http://www.omg.org/technology/documents/formal/uml.htm

 UML2Z toolkit by Hans-Erik Eriksson, Magnus Penker, Brian

Lyons, David Fado , 2003, Wiley,ISBN: 0471463612

« Writing Effective Use Cases, Cockburn A. 1999,

http://www.infor.uva.es/~mlaguna/is2/materiales/BookDraftl.pdf
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http://www.amazon.com/exec/obidos/search-handle-url/index=books&field-author-exact=Brian  Lyons&rank=-relevance%2C%2Bavailability%2C-daterank/104-3529102-9562355
http://www.amazon.com/exec/obidos/search-handle-url/index=books&field-author-exact=Brian  Lyons&rank=-relevance%2C%2Bavailability%2C-daterank/104-3529102-9562355
http://www.amazon.com/exec/obidos/search-handle-url/index=books&field-author-exact=Brian  Lyons&rank=-relevance%2C%2Bavailability%2C-daterank/104-3529102-9562355
http://www.amazon.com/exec/obidos/search-handle-url/index=books&field-author-exact=Brian  Lyons&rank=-relevance%2C%2Bavailability%2C-daterank/104-3529102-9562355

Thank you for listening

Questions?
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