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1. Requirements Engineering Project
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3. Negotiation
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1. RE Project
Management Tools

* project life cycle integration
* methodological
* technological



* Baseline / Waterftall
* Prototyping

* |ncremental
* Evolutionary

* Spiral
* Aqgile

Project Life Cycle

Requirements Engineering Slides Four: 9



Baseline / Waterfall

* Relies on primarily

static requirement [meauiremen:

environment

* Vulnerable to
environmental,
technological, or
policy evolution

* Most useful in short
time frame sitvations

-

Design

Code

Thayer & Dorfman 1997
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Prototyping

* Assumes softness” of

user.expressed Requirements| Design | buld | fest
requirements *
[ ] .r's p) D'U'nll'l'l'ﬂl'lt ;
* Uncertainty, risk i
aversion infent Design
* Exploratory, fodens
Experimental, i
Evolutionary
| Integrate
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Inerewmental

* Unitary requirements
analysis allocated to

a series of increments
of system function

* Pasically a “phased
waterfall” approach

* Feedback from each

int.

O&M

D—.!m‘

increment informs
the following phases —

Int.

Test

Int.

Thayer & Dorfman 1997
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Evolutionary

* Llike increments the
prototypes address
phases of the whole | B | = | o | | ‘m,-..
systewm development ‘

% Howeven each Req. | Des. | cCode Te-si' Elnt. O&M
increment is put into 1]~
production |n.=.. ‘ =, ‘m‘ - §

* Feedback follows
extensive experience

Thayer & Dorfman 1997
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Spiral

* expands the scope of cycle e
focus to process decisions ot STy
as well as product decisions i

* focuses on risk analysis to '
guide process

* revisits objectives, alternatives,
constraints frequently I

* shapes subsequent cycle phases ™™ —— BT M T
as part of the life cycle process

* | redefines the life cycle
question
* by subsuming the life cycle as a

"

RISK
B RALYSS

RISK
ANALYS|S

\ OPER&TIONAL
FROTOTYFE

DETAILED

' DESIGH
CEVELCPMENT
PLEM

"oy HITE GRATICH
ANDTEST | CESIGN MALDATION
PEN | AND VERIFICATICH

product in itself | e Iﬂ:;;m“*ﬂi g
. | |
* allows other life cycle models to ! =
be special cases LA CEvELoP vy
Thayer & Dorfman 1997
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Determine
Objectives,

Alternatives,
Constraints

review

Plan next phases

|
Cumulative cost S ' ra
A Evaluate

I

i alternatives,
identify,

resolve risks

>
| progress through
| steps

risk
analysis

I
| .

risk
| analysis ~
I
I

.
risk P
analysis ~
3 7 prototype

operational

requirements & life =
cycle plan| concept of =E
| operation

g | ; requirement
evelopment | equirement

detailed
plan | validation

design

sofftware
product design

infegration and test | design
plan I validation,

verification

plan the |Acceptance
next phase | IFe)s’r | Develop, verify
implerrl]en’ro’rionl neXt-Ievel Thayer & Dorfman 1997
| product
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AGILE DEVELOPMENT

QUMmoGoOwW

Agility is...

I

adaptability

transparency

simplicity
STRATEGY
unity
| RELEAS_E
~ ITERATION
| CONTINUOUS
’ Working

< Software

ACCELERATE DELIVERY
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8.

9.

Agile Manifesto

Custowmer satisfaction by rapid delivery of useful software

Welcome changing requirements, even late in development

Working software is delivered frequently (weeks rather than months)
Working software is the principal measure of progress

Sustainable development, able to maintain a constant pace

Close, daily co-operation between business people and developers

Face-to-face conversation is the best form of communication (co-
location)

Projects are built around motivated individuals, who should be trusted
Continvous attention to fechnical excellence and good design

10. Simplicity
11. Self-organizing teams
12.Reqular adaptation to changing circumstances

Beck, Kent; et al. (2001). "Principles behind the Agile Manifesto". Agile Alliance. Retrieved 6 June 2010.
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SCRUM Ontology

product backlog

burn down artifact
har :
irt;acf ....... i product owner
" product role
SHFMELT ST ; SCRUMImaster
: % . . role
baCI(Iog .0: . “‘tttt
artifact | pe Opl a .
sprint
deliverable sp.}int Rk
artifact i
process
sprint planning & % " sprint review
ceremony ," KN ceremony
% daily
SPnE SCRUM meeting
B L4 ceremony

Sutherland, J. and Schwaber, K., The Scrum Papers: Nuts, Bolts, and Origins of an Agile Process, http://
assets.SCRUMT{foundation.com/ down- loads/2/SCRUMpapers.pdf?1285932052, Retrieved May 29, 2011.



SCRUM Architecture

product

f Owner HO OO S5HE LT Sprint
I .
IO review «&—
ceremony

product
backlog :
artifact ..:
sprint * ] .
planning BRI
ceremony team deliverable
master artifact
. role member
SPI"Int role
backlog _
artifact :
Lo burn down

*

daily SCRUM Sashs
artifact

meeting
ceremony

sprints

collaboration

P artifact flow




* Methodology Support

* ‘decomposition-driven”

% process oriented - Input/Process/Qutput -ex: Structured Analysis
and Design (SADT), Vienna Development Methodology (VIM), “Z” (A
formal specification model)

* data oriented - ex: Jackson Systems Development (ISD), Entity
Relationship (E-R)

* control oriented - synchronization, deadlock, exclusion, concurrency,
process activation/deactivation - ex: Real-Time SADT, Flowceharting

* object-oriented - classes of objects, behavior, interaction - ex: Unified
Process (UP)

*  Agile methodologies:

* SCRUM, Agile unified process (AUP), Dynawmic Systems Development
Method (PSPM), ..... Extrewe Programming (XP) 77
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* Technology Support - (CASE)

* production technology
*  representation -

*  to enable the user to define, describe or change a definition or description of
an object, relationship or process

*  analysis -

*  that enables the user to explore, simulate, or evalvate alternate
representations or wmodels of objects relationships or processes

*  transformation -
*  functionality that executes a significant planning or design task, thereby
replacing or substituting for a human designer/planner
* coordination technology
*  confrol

*  functionality that enables the user to plan for and enforce rules, policies
or priorities that will govern or restrict the activities of team members
during the planning or design process

*  cooperative functionality

*  enables the user to exchange information with another individvall(s) for
the purpose of influencing (affecting) the concept, process or product of
the requirements team
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Requirements Process
lmprovement

* |mprove what?

*  quality, time to market, cost

* (Opportunity identification -

%*  current process problems, improvement goals, process changes, process control

* Typical obstacles -

*  stakeholder involvement, missed business needs, management discipline, vague
responsibilities, weak communication

* Process approaches -

*  Six Sigma, Capability Maturity Model ((MM)
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2. Requirewent
Analysis

* “Have we got the right requirements?”

* Early identification of anowmalies, inconsistencies,
or ambiquities is eritical

* The longer a deficiency survives in the system
development time line - the more it costs fo fix

* Budget (time, cost, personnel) estimation
depends on reliable work definition
(requirements)
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here the cost lies. ..

107

10*

LOCS -Lines of code in service
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Boehm, B., A Spiral Model of Software Development and Enhancement, Computer,

May 1988, pp. 61-72.
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Requirement Relationships

* checklists are useful
in normalizing lists of RI|RZ|RS R4 |R7|R6 K7
requirements Rl
' . . R2| 0 C
* (nteraction matrices 23 c
uncover -
i R4 0
* overlaps - may indicate
redundancy RY 0 C
* conflicts - may indicate R6 0
inconsistency R7 0

0 -overlap C - conflict
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JI

“Ironing out the Wrinkles

* Potential requirement deficiencies

* premature design - confusing requirement
with solution

multi-issue requirement - convolution
questionable necessity - ‘dream vs need?”
business goal / process inconsistency
ambiquity

reality check concrete testability

* e x %
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$ Negotiation

* Requirements analysis usvally raises
‘wrinkles” to be ironed out

* differences in stakeholder understanding /
realization of the business model / process

* differences in stakeholder held priorities

* peed for added clarity in requirement
specification

* peed fo revisit scope of project with client
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Whose requirements are these?

* Until the client’s authority “signs off”
on the requirements document all you
have is a ‘draft” that may be the client’s
requirements.

* The requirements docuwment is an
AGREEMENT that all parties
understand and describes the same
systewm.



4. Validation

* “Have we got the requirement right?”

review

prototype testing
model validation
requirements testing

¥ %%
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3 Managing
Requirewments

* (onvergence

* Stability Analysis

* Equilibrium

* |dentification, Storage and Reuse
* Change management

* Traceability



Convergence

* Requirement
elicitation and
documentationis a : i
proces{? of discovery Reality
and refinement - a P
progressive Pesceription
approximation

* Change is inevitable
due to policy, market,
government, culture,
efe.
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Stability Analysis

* Changes occur for many reasons

errors, conflicts, inconsistencies
customer / user ‘epiphany”
technical, schedule, cost issues
customer priorities
environment, domain changes
organizational changes

(o N M B 2
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Equilibrium

% The voluwme and rate of change in the description
can indicate requirements in flux which require
additional attention

* Descriptions that maintain limited change can be
said to be in ‘equilibrium”

* Project experience can be used to set these
stability thresholds

Pescription
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ldentification, Storage
and Reuse

* Document: “If it’s not recorded, it doesn't
exist!”

* (Gatalog: “If you cant find it, it doesn't
exist!”

* Index: “If it’s too much work to look for it it
doesnt exist!”

* (Cross-Reference: “If you dont know what it
relates to, you won't think to look for it!”
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* Typical Requirements Tracking Data
* identification
description / explanation
entry date
change history
change source
reason / rationale for change
status: proposed, under review, accepted, rejected
precedent and antecedent requirements / changes
analyst comments to the community
author

 JHSE JESE SN JEER S BRR JNST JEER
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Change Managewent

* Requirements knowledge is a valuable asset

* change can help its value acerue
* haphazard change can erode its value

* As the requirement resource builds
(matures) change should be treated with
growing care and diligence retaining the
whole stakeholder community’s
concurrence
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* Each Change is its own Project

* verify change request validity / authority
* identify affected system components

* draft changes due to coordinated
dependencies

* propose change specifics

* accept / reject the change with clear
documentation
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* Change Information Management

* the volume, complexity and volatility of
evolving requirements information can tax
the most well organized team

* repository tools can mean the difference
between a well structured resource and a
“house of cards”

* repository tools will also include “practice”
standards for the team and stakeholders to
normalize the quality across the board wore o come
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Traceability

* What is supposed to be done?

* Who told us to do it?

* When did we know we would do it?

* Why did we choose to (or not to) do it?

* What other things are affected by it?

* How will we know these things in the future?
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All is Cost/Benefit

* An unstructured collection of documents, contacts, interviews,
requirements specifications, change requests, change decisions
and supporting commentary quickly becomes a “haystack” -
virtually unsearchable.

* The database, indexing, cross-references, and model diagrawms all
contribute visibility and connectivity to the requirement
resource.

* The value of the requirement resource (size, longevity, quality,
user community, problem complexity, post-implementation
customer commitment) influences the investment decision in the
automation and stewardship of the resource.
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Wrap Up

1.Requirements Engineering Project Managewent Tools
. project life cycle integration
2. methodological
s technological
2 Requirement Analysis
3.Negotiation
4.Validation
5.Managing Requirements
. Convergence
2. Stability Analysis
s Equilibrium
+ ldentification, Storage and Reuse
s Change management
Traceability

44
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