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Agenda

The Case for Requirements Management

10 Good Requirements Management Practices
Break

10 Good Requirements Management Practices cont.
Case study
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IBM Rational software i
Delivering greater value from your investments in software

\
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Managing change by
aligning investments with
business priorities
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.
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Making better decisions
based on real-time, accurate
Information and consensus
across stakeholders
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and risk management
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Successful businesses will use software
to drive innovation and competitive differentiation
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s Enabled by the Rational Software Delivery il
Platform & ecosystem i
Modernize Transform Deliver
Enterprise Assets Information Technology Smarter Products

- =

L — 1= 19bry]

Business Planning
& Alignment

Product & Project
Management

Compliance
& Security

Collaborative Lifecycle Management

Design & Development

Best Practice Processes

’,
|

IBM and Business Partner Ecosystem
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M Delivered through a rich set of software i
delivery capabilities i

Modernize Transform Deliver
Enterprise Assets Information Technology Smarter Products

e - |HH | || — ) A

B [ ——|—_JF 3 N

= — an W
— 3

Enterprise Portfolio 8'? IrDod_uctt Performance Compliance Security
Architecture Management Managoé(negent Management Management Management

Business Planning & Alignment Product & Project Management Compliance & Security

= Requirements Architecture Configuration Quiality bl Asset "=
= Definition TR & Change Management & Deploy Management e
= & Management 9 Management . Management . o=l
[ | |
[ N AT

Collaborative Lifecycle Management

Architecture Modeling Development Testing
Tools Tools Tools Tools

Design & Development

Best Practice Processes

|

——
I ———______ N ]

IBM and Business Partner Ecosystem
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av The Innovation Agenda: Something meaningful is 1"”55&

happening ol

Our world is becoming

!
\_/ INSTRUMENTED

€5

SMALLER. FLATTER. SMARTER.

Our world is becoming

INTERCONNECTED

All things are becoming

INTELLIGENT

&3 63 63

Resulting in transformational change
across all industries

M \'-" St v 1y Y,

L “ - Jj;,rv'ﬁll il "u "u.. L b W
. *II ™ ; * % *
# u
Smart Utilities ~ Smart Traffic  Smart Offices Smart Retail ~ Smart Telecom Smart Food Smart Banking Smart Health  Smart Candy
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Innowation for a smarter planet.
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Software, the Great Enabler!

= ‘Smart’ is increasingly delivered through increasingly
intelligent software

= Requirements are getting more complex

= More and more stakeholders

= The stakes are higher than ever

= Delivering a greener planet

= Managing effective software delivery is key

= There’s less reason than ever for failure
» Process support
» Software support
» Experience
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Requirements Management - The Driver i

“Analysts report that as many as 71 percent of
software projects that fail do so because of poor
requirements management, making it the single
biggest reason for project failure”

CIO Magazine, 15 November 2005
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The oldest (IT) joke In the book

As the system was

designed
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As the analyst saw i

Jﬂmﬂ p
;fme w Pttt
O

m,ww ) N M\ ?

X7 =y

[/
Y N
g _ ff

What the user really

wanted

,,_ /
1_

ilIh?fl\ll\1|1 ﬁ

W,mnm--------~m
m fu. ﬂ yrmg rxnuu
Y O] [
¥ ‘mmmnuu,u‘n y f,
mmyp”””“”;,,.,-,urw,
”M ﬂllnr;:lJHrr
==
Y /

S\
> O] 4
_m 1w P f

As it was installed

As it was delivered
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The Hardest Part

The hardest single part of building a software system is deciding precisely what to

build. No other part of the conceptual work is as difficult as establishing the
detailed technical requirements, including all the interfaces to people, to machines,

and to other software systems. No other part of the work so cripples the resulting

system if done wrong. No other part is more difficult to rectify later.
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il
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rce: Wikimedia Commons
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Frederick Brooks in his classic 1987 Essay
“No Silver Bullet: Essence and Accidents of Software Engineering”

11
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The Domino Effect -

Missing requirements have a domino effect throughout the
project lifecycle.

Missing user requirements lead to:-
» missing system requirements
» missing design elements
» missing functions
» failure!

Fallure

12
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Start at the beginning.

/The majority of the
problems are
coming from bad
requirements and
design.

o

Requirements
and Design

Where
Injected

Code and
Test

Where 4%
Found

17%

User Acceptance
Test

Production

60%

21%

And they are found\

too late in the
application
lifecycle.

_

h@?
el

"
[HIA[
n

13
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Requirements Management: o

Quality Improvement and Cost Savings

/\ STAGE As much as a 200: 1 cost savings
1-2 Requirements Time ~ results fromfinding errorsin the
. \ sesian requirements stage versus finding
\ | errorsin the maintenance stage of
1 Coding the software lifecycle.
\ Unit Test

\

Acceptance Test

Maintenance

RELATIVE COST TO REPAIR

Boehm ‘76, 88

56% of all bugs can be traced to errors
made during the requirements stage

14
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Cost of requirements errors

-

Cost of Requirements Errors

~

Operational
Failure

Faulty 4
J

/

[tems

/

/

Relative

/

T A

Design Defective

Cost

TN
VIS SITTY

o ’ 4
Missing Function J —

Requirement

The message Is simple. The later you catch an error
It will never be cheaper to catch errors than in th

the more it costs to fix!
e Requirements Phases.
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Mars Climate Orbiter i

wis

“The peer review preliminary findings indicate that one team used English
units (e.g., inches, feet and pounds) while the other used metric units

for a key spacecraft operation “

“The process to verify and validate certain engineering requirements and
technical interfaces between some project groups, and between the

project and its prime mission contractor, was
Inadequate”

Estimated trajectory
and AMDAV's

—

Divving 1eajectony dows relalive
o ecliptic plane

To Earth

Images Courtesy NASA/JPL-Caltech." 16
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Why are better requirements needed?

Requirements Management is a High
Leverage Activity

(Requirements ( Quality ]
\ 4 \ /s

A

1
IIv
|i:|||||

“*Quality Is free”

Fi 1.
IIIIIIIIIII

17



Unisys - Return on Investment

n Requirements Management

wis
b *

I|I
|i||

[Joon]

Product Defect Density (cumulative)

—o—Rell

—&—Rel 2

—8— Rel 3

Recovered the cost of

all Process

Improvement Initiatives

for the year

10.0
9.0
8.0
7.
> 60
[%2]
3
0 50\
4(3 -
]
g
(@]

—eo—Rell 0.5 10 14 2.1 2.8 3.2 3.7 4.3 5.0 5.7 6.6 7.3 8.1 8.9 9.3 9.9
—a—Rel 2 0.3 0.5 0.8 12 18 2.3 2.7 3.2 3.8 4.2 4.6 4.9 52 54 55 57
e R | 3 0 0.1 0.3 0.6 0.8 10 12 15 17 18 2.2 25 29 3.1 3.3 3.6 3.7

18



: dhhbh A
n Requirements Management
TNuwrrry

The Benefits of Requirements Management

Satisfaction: real stakeholder needs met

Risk Management: reducing operating risk

Integration: the pieces work together

Testability:  know what to test the product against
Communication: developers know what the product is for
Visibility:  managers can take a global view

Change control: the impact of change can be assessed
Quality: build once and get it right

Optimization: build right solution

Re-use: understand what you've got and improve on it

Corporate Knowledge Asset : significant inherent value

Il il
||!"Eii
(A
[l

19
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Yphise “Requirements Driven Application Lifecycle
Management” Assessment

Benefits for the Business

= Reducing the cost and duration of projects

= Improving the responsiveness in implementing changes
= Improving the value of the applications developed

= Taking into account the service level and security requirements

-

Iill-
(11T
|-\.||5
|I ‘l
||m.||

20



AR A
n Requirements Management
TNuwrrry

. wWrrypy

v

Improved Feature

Impact of Requirements Practice - Unisys

L]
Nyl
i
I: s
1V
U
(st
|: ||.'||

Fewer Defects
Reduced Rework

Coverage
Peer Conformance to
Review Specification
Risk Testing Against \/-/
IS Requi
equirements r . ~
Productivity Requirements
. . c
Quality Englneerlng N> Funé?izial
Teams
Process ) improved
Siing //\ Communication
Project
Ch .
Managzgmeent Trackmg\
Accurate
. D
Estimates N

Source: Requirements Payoff: An Empirical study of
the relationship between requirements practice and
software productivity, quality and risk management.

-Damian, Chisan, Samy & Pal

Reduced

—

_ _ Requirements Creep
Effective Project
Negotiation

21
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“"“Requirements Are Everywhere Ei!!;“

Requirements -
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Whole-life Management i)

[Jan]]

Reqguirements form the basis for:
project planning
risk management
acquisition management
trade-off
change control

gualification / testing

‘7&’ \v

=

deployment
maintenance / support / enhancements

retirement / disposal

(RMB-44)
23
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Requirements through the lifecycle

SR QISIY.SIS Modeling Simulation Coding Testing
Ecal.’ture.& esign Tools Tools Tools Tools
ngineering Tools

| S r | r | | (I

Documentation Tools

Project Management Tools

Configuration/Change Management Tools

Metrics Tools

W
)
[ln]]

24
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Accurate Project Planning

= Project plans based on requirements
» Ensure all project goals (requirements) are planned and resourced
» Enable assessment of the impact of requested changes on the plan

» Enable assessment of the impact of schedule or resource changes on the
requirements

Requirements Project Plan

| Formal module */ALM,/Projeck Manag:f

] CUISWIterationPlanl.mpp

File Edit Yew Insert Link Analysis Tal;l;a Toals
HEE| s BR |V X =

| IStanu:Iaru:I wiEw j | IF'.II levels

i Mame

N\
199 k stion §

= ZFeview

g5 |Brz |amo |86

i
HiJprMconnex - DDORS Selection

:‘ﬁ Please zelect the DOORS madule which will be imported to Microzaft Praojec

201 gnimplement

El- 3 User Requirements

- 3.1 SchedulefCast Metrics 202 MGE to LBX Conversion [ fupit
conerter
- 31,1 BOWS: Budgeted Cost of Work Scheduled Cum . .J . . .
203 JED! jokby file wariskble infar Wi Harris

- 3,1,2 BOWP: Budgeted Cost of Worl: Performed % o

- 3.1.3 ACWP: Actual Cosk of Work Performed

- 3,1.4 ETC: Estimate To Complete (Remaining Work) |

- 3,1.5 EAC: Estimate At Completion 4

- 3.1.6 4 Earned Yalue Co WF

- 3,1.7 3V Earned Value Schedule Varis
- 3,18 WA Variance At Completion BCWS

[+ 3.2 Stability

[+1- 3,3 Cuality

1] |

|Llsername: MAEXLIM |E><n:|usive edit mode Z}

zhall be displayed by the
allovwy the user to enter v

AT 204 The CUI &pplication shal ?Tesmr

M Rales operator to adjust the reg

B Activities 205 The CUI Application shall Tester J
RD& REQ uzer to select the font fo

MConnes Requirements fated Build Harr
ctional Test Review
Test File Transfer

_ I | KX |

Module Selected: [ xORDAAWES

q@:
Hypatt

I
[
ol
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10 GOOD PRACTICES

Know where RM fits

Distinguish between problem and solution
Understand the Business Value of Requirements

Use concise, clear, consistent language in statements
Focus on documents as well statements

Understand the role of modelling

Employ quantification for testing

Create, review and use traceability

Use a tool-supported process

Use attributes to support your process

26
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Good Practice 1: Know where RM fits ]

27
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The Requirements “Hourglass”

Requirements

Stakeholders - - -
dentified. Elicitation — Bighyalivemse,
Requirements BRIGHHICTIFHNGS
collected. — information

\W

Scope of system determined. «—  Problem statement

Requirements selected.
Jﬁlﬂ%

Requirements

Development

Requirements

flow-down. . B iNaised

SHISIGISRRIGHT
Information

<—— Solution design

28
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NN Capture, connect & organize the web of requirements information
See the business, user and system implications of change

(AL E IS @ Rational Requirements Composer Beta 3 & Requirements Definition Warkbench
Fle' Edit r:awgane Snfr.h Eh Ed't Navigate Seard'u W Heip Il=i|e Edit 'I:.Iavigata Window HBIDI :
£ (R - R e, e fHmile & d3|e -5 -mar
: [ sl ¢ | < = 0 & 4 sl et = = — = i e e
o T Home Page | [ Thoughts and Ideas T Goals and Ohjectives 'D httpfflocalhost: 908 | “55 hitp:flocalhost: 208 72 http:/flocalhost:208 :l httpeflocalhosk: 908 53 1 =0 |
me (B Repository Explorer . 11 ;
' = JKE_SalesAndService_Glossary o fdd Term |
- = ocal .:- 1 | H o s
% ‘? :‘D Classic €O f: |GE_—J| Shop Onhne . l This document describes the terms used by the sales and service division of JKE bank l
U & Featwres | — =Enter Description= e e
(5 > Glossaries | 4 Tags: barki A : AEM =
& i 1 o Palette AaSEalNng RO Related Glossaries E]
= Requiremed T () = N - i
® (= Storyboar g | | S s i Bank Card 7 Lnks (o) Stabus: [ Published
Lf;" Supplemenf 2 = Use Case Elements « A card issued by a financial institution that identifies the holder as a custamer of the institution and allows access to accounts thraugh an ABM; also, a credit or debit card issued by a financial
= Use_Caseq = ni institution,
|, Assooation 1
System Boundary Shopper Related Terms: Synanyms!
g Actor @ Rational Requirements Composer Beta 3 - JI0/ES
Use Case
@& Rational Requirem ; B AR 2 £ ol
i § Shared Actor T S 4s & iR @ £| 8 z| BIT U &~A-
o R 0 Local ) 2. View CD Catalog ~ Inherits from: o2 Catglog (= Classic CD | Storyboards Gy G2 (0) [ @ £ (@
o =1 Classic CD The user browses through the catalog of CDs
= ~ <Enter Desc 7
= e 4 57 Paette = \ alq
e [ ) [ Select - . '
£ | = process Bements {_] Marquee / |
Aatote @ Nots |
Group Annot b i | Shopping Cart Sort List By . l
—— (= Ul Elements = (: Sataion '@ Cart is empty $0.00 Ccomposer 3
[57] Message ac | ahel | C A @ Checkout [ compostion
Fad] a 0O
= | Performer
| Data Object YI= Paragraph
(5] image | C Cashier |®
1 | -] =
i | : Br; n| n + $16.99 g
Lane 38 Text Field | =
[ Text Area | (’ Order Status '@ Burington Symphony Orchestra, Wihelm Stormer
|| Task |
= e & sutton | Ssearch Criteria -
(@) srt Event @ " Auithenticate User " ; | — Bach: Violin Concertos $16.99
= It TTp— ) Hyperlink | [ compaoser v
mediate = = |
o Receive Event B | B cheddbox [ composition Burington Chamber Orchestra, Tomence Spangler
- Z [Elcart List Item & I
@) intemedate = | @ Radio | FlPadarmer v
Send Event [iCatalog : : [T - Y
End Event u [Clcatalog List Ttem [ e — ! (3]
o ' g [HcD Detals — i u—= = - W w—
n a8 b : } : :
, & Drection Point ) | Chedkout Confirmation | H T ] :
(Excusive) E 2 Checkout Flow - - :
End Story »
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xFRmﬂBmJﬁWm ditelderyceel

( \ (

. Statement of need | . Operational Use

t * | l

- \ - validating the product - If
Stakeholder Acceptance

Requirements

\

test

Z

satisfies \

verifying the system

/

X

System

Requirements

N

/

System
test

/

satisfies

\\ evaluating the subsystems /

Subsystem
Requirements

Subsyste
test

m

satisfies \evaluating components /

[

X

Component
Requirements

Component
test

Detailled/<UbUih-cveteam

\

/
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"~ Good Practice: Distinguish between Problem and Solution 1

Customer *
Requirements “‘

o®
Problem «®
definition “‘
o®
.

\ g

Risk of defining 4 System

the wrong IR 0 Requirements
problem _ ¢ Abstract
. solution
o’
®

Design

Specific
solution

31
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“" Good Practice 2: Distinguish between Problem and Solution ]

L
o’
.
.
.
.
.
.
.
.
Customer “‘
Requirements “‘
.
@;n ‘¢“
definition “‘ Should be possible
+? to change the

Risk of defining  4¢* System design without
the wrong IR e Requirements changing system
problem “‘ Abstract requirements

. :

.* solution
o’
o* _

Risk of :

unnecessarily Design or

constraining Acquire

the solution

Specific
solution

Risk of not meeting
the requirements
33



ARh A
1 Requirements Management @
TNwwwrrey

YNy Il

Differentiating Problem and Solution ]

|i:|||||

Problem Solution
Customer requirements System requirements
® A description of the problem ® An abstract representation of
and its context the solution
® Results that stakeholders want ® What the system does

from the system

® Do not define the solution, other ® Do not define the design
than for environment

® Quality of results ® How well it does it

® Owned by stakeholders or their ® Owned by systems engineers
representatives (e.g. marketing)

“The user shall be ableto |...” [“The system shall do ....”

34
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Good Practice 3: Understand the Business Value of
Requirements

= We always have limited resources
= Despite what they say, all requirements are not critical!
= Some requirements have higher value than others

= Some requirements deliver value at different times

= This is a complex task

= Some requirements add value
to others

q@r
Iy
I
I
I
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We humans have limitations when it comes to

decision-making

Humans are good at comparing two alternatives according to one criterion
» Which one is cheaper? The apple or the orange?

» Which one is more nutritious?

» Which one is simpler to peel?

» Which one goes better with icecream?

But we have trouble dealing with all criteria at the same time

» Which one is better? Apple or orange?

And when we have more than two alternatives it gets worse
» Rank: Apple, banana, orange, carrot, pear, pine...

Not to mention if they have dependencies
» You can only get an apple if you have eaten your potatoes.
» You can have a carrot even if you didn’t eat your potatoes.

Or if there is more than one opinion \

» We'll only serve one of the fruits/vegetables to all of you. / |
/L

36
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Simplifying the Problem: Pairwise Comparison

Bl B F Y

Which requirement will deliver greater efficiency?

L R e 2 T P PR

P > = < <
® & & & & @& O & @

Completed: 9. Required: 10. Recommended: 15.

Efficiency (public) » Delete This Comparison Delete All Comparisons

37

Add ability to open Excel file from ] Synchronize Calendar entries
email [=l Gener_al Information
=l General Information i) SREQOOO2
(] 33 2 T Z z
| Title Synchronize Calendar entries
Title Add ability to open Excel file fram email @' T 'Enhancement Resies
T Enh t Request o : ~
¥pe PREIEEIETE RS Description | Synchronize Calendar entries via blueberry.
De=zcription  Many of our user receive Excel file via email. @ T T
They should be able to open these files directhy JastiBenti .Nead e
from their mobile phone. | Background
Justification = Information
Backaronnd I? Attachments
Information | .
Attachments I?’ Ilustration
Tllustration I? ket i
[ Internal -
Related URL =P s
Internal |- @ g?r:?éﬂ:r *
Comments - y
ShoEahaldas | Status and Planning
Comments E Links

R R E REE §

Mumber of elements: 8. Comparison: 10.

|

i
. -

(L
il
1)
(| ]|

37



ddddhhh b

n Requirements Ma

-."@’r

uTNwurrry 8
. wWrrrpy |||E:u
"

LA L (LT

The result: Bar charts i

lFind Sl [lcustomers ___ <[cd) (=]( J{se)( 2 ]I 2
@ @ E] @]@ 6Visualize:Features Im

|
[ § Feat?: e-mail |

[# @ Feat23: intemet access

|lﬁ @ Feat13: Listen to music

Features - Iﬂ O Feat3; Low weight

[ O Feata: Color display |
= [ O Feat2: Take pictures |

My Features

e e e [ revFeat3n: Make calls anywhere |

| O Feati: GWERTY keyboard |

[ vew Feat! 8: Multi-color screen |

¥ @Featb: Long stand-by time |

[ @ Feat1 6 Address book |

¥ @ Feat5: Built-in antenna |

[¥ O Feat2: Secure SMS |

[ vewFeat24: GPS |

[ wew Feat3t: Bluetooth |

¥ @ Feati: Quickto start | |

[ v Feat39: Smoother corpers

¥ @ Featt 7 Small size |

[ v Feat2: Larger keybodlrd

@ § Featd: Games |

¥ @ Feat2s: High—prio*‘ty access
[Frex Feati 2: synchrdpization with outiook

= T . e j

focal psint

|»
|»

X Walue US market (public)

segments

X Axis
| Walue US market {public) =l

[&] Applet FocalPointChart started [T [ [ ttemet Z
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The result: Bar charts

focal psint
Maodules
add

@ @ 9 visualize: Features lm

rind =] Hilcustomers +]l5d] 2Qa5a B

Information

Walug US market /Value European rarket

3

21 [T Cast of development (estima..
[ 100% (9891} |

¥ B Feat23: Internet access |

¥ alue LIS market (publich

—a

¥ § Feat?: e-mail |

¥ O Feat29: Take pictures | ]
¥ O Featd: Color display | I
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W O Featd: Low weight | 1

2 vew Foatal: Make calls anywhere | ]

W rewFeatds: Smuotﬂer COrners 1
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[ O Featl: GWERTY keyhoard | 1
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| S

]p—-p_.ul

7 @ Feat! 7: Small Jize 1
[V O Feat2: Secure SMS | 1
¥ newFeatil: Bluetooth | ]

] FeatF1: Color print of CAEJ in-fo
[ O Feat!D: Quicktestart |

¥ § Featd: Game$ 1
IJHEHFeatZ{E: Tree-views 1

FwruCastda Tactfashla

| 100%

¥ "/alue European market ipub..

| 100%

™ ‘value for Marthem (Par Carls..
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" value for Marthem (Marthern .
100%

™ value for Acme (Par Carlsham..
100%

¥ value for Acme (acmex)
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The result; Bar charts

focal psint

Modules

Configure
Information

Find =l lcustomers ____=ffed =]l Jlsef 2 B ¢ |

; @ @ @ Visualize: Features 3 lm

¥ § Faatd: Games

[V O Faatd: Color display

¥ O Fept?: Secure SMS

[ iew Featd 3 Test faature
" @ Fegtdd: HTML browsing
[V @ Fedtl 5 Woice control

v & Fedt?: e-mail

;I 3 Costof development {estimate..

Bl

HHRHE

v Hew Fatdl: Smoother carners

HH

v O Feald: Low weight
¥ @ Feat] 6 Address book
[V @ Featl 7: Small size

7 new Featl: Larger keyboard

@ O Featds: IEC 61850

[ @ Featd: This is another feature

19

|-D Feat2d: Take pictures |

|.N=w Feat!2: Synchronization with outlook
|ll Feat!3: Listen to music

|'I Featd1: Color print of CAD info |

[ O Featzn: Multi-mode keyaoard |

|ll Feat23: Internet access |

[ v Feat24: GPS |
|ll Feat2a: High-priority access |
|. O Featd2: wider keyboard
L 1

Co<t-of
1 “wUoL Ul 1 1
200 400 1000 1200 =
development Cost of development 7| L.|
=
= Axis

Cost of development {estirnate) ;: @

[T [ [ | [4meemnet 4

LR
-

s
4K
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40



ddd4dhhbh h

rne S flcustomers ____ lcd

2nna B8

@ @ @ Visualize! Features 3 lm

21| ¥ cost of development (estimate..

Malue US rmarket /Malue Eurgpean market 100% (9891} |
[|® & Featr: email | Y ¥ value US market (public)
¥ dh 100%
¥ @ Feata3: Intemet access | . | [ /alue European market (puhlic..
¥ O Feat2®: Take pictures | i | 100%
—h Yalue for Marthern (P&r Carlsh..
¥ O Featd: Color display | 5 E T00% {
W rew Feat3n: Make calls an\r+-fhere : [ Walue for Marthern (Marthem cu..
- ¥ 100%
# [0 Featd: Low weight
| L] g | r | [ Value far Acme (Par Carlsham..
| [ Hew Feat3a: Sr‘mother COMMErS | 100%

M @Feats: Long stan#—b\;time : |
¥ e Featt 8 Multi—colnrsb:reen :

¥ @ Feat 3: Listen to music : | |

[¥ @ Feats: Built-in ar|1tenna: |

[ rewFeat: Laliger keyboariﬂ |

[V @ Feat1 6 Address hnuE |

¥ O Featl: GWERTY keyjoard |

¥ O Feat2: Secure &‘rMEE |

[P revFeat3t: Bluetdoth ~ |

P O Feat17: Sthall size. |

Cost ufdevelnpmentl

iMinimize)

PrevFeal2d GPS |

¥ @ Featl 0: Qujck o gtart

W § Feato: Gérmes' |

7 vev Feat 2] Synchronization with outiook

[ v FePtE‘z: Tree—w‘-q\:\rs

¥ rew Fehtd i Test feature
[V @ Feat26: entication

¥ Value for Acme (acmesd

¥— Thetriangles indicate
— & the element's total score.
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focal psint

Modules

Scenario analysis

fins =l [fcustomers ———=][cd

[z])[o] l B ) WEEE & 0w @ =

['Juw Feat2: Lafger keyboard |

¥ @ Feat1 6 Address }aooli |

¥ O Featl: CWERTY keytIJ:Dard |

¥ O Feat?: Secure E*Mg‘ |

[ ven F eata 1 Bluetdoth |

[ @ Feat! 7: Sthall size |

[ new Feat2d: GPS | ‘

¥ @ Feati: Qu'ckté sitan

¥ § Featd: Gérmesz |

Feats4] HTML browsing

|# @ Fdats1: Color prinf of CAD info

l@F’e t3; This is another feature

[ vew Featd 3: Extended WAR interface

Multi-rmode keyboard

| @ Featas: Hih-priority access

|. a F4at42:|wider keyhoard
|

[ wew F et 2| Synchionization Wit“l outlook

_| ¥ Cost of development festimate..
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Requirements Management

focal psint

Modules

- criteria

ments

Features

Scenario analysis

lrnd S [lcustomers l[co) 2058 A

H @ . . - . - @ . - @ Visualize:! Features . I--- Mo filter --- l

| 7 v Feat2: Lafger keybuard |

| I_IFeat16.Addresshooli |
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| [ @FeatiT: SeraII Size: |
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Good Practice 4: Use concise, clear, consistent
language

Each requirement statement should be:

Individual: each statement is a single traceable element
Unigue: each statement is uniguely identified

Clear: each statement is clearly understandable
Precise: each statement is precise and concise
Abstract: does not impose a solution on the next layer

Testable: each statement can be validated/verified

N o O &~ Wb E

Quantified: each statement has acceptance criteria
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Six Things to Avoid o

Rambling: conciseness is a virtue

Let-out clauses: such as “if that should be necessary”; they render the
requirements useless

Multiple requirements: often indicated by “and”, “or”, “but”, “however”

Vague terms: usually, generally, often, normally, typically, user friendly,
versatile, flexible

Wishful thinking: “100% reliable”, “please all users”, “run on all platforms”,
handle all unexpected failures”, “upgradeable to all future situations”

Speculation: stick to what you know
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Good Practice 5: Focus on documents as well as
statements

= Need to balance two aspects:

= Making each reguirement statement manageable
» Focus on the individual statement of requirement (...later)

= Making the requirements document understandable
» Focus on the requirements document structure
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Specifications Contain Statements

Two concerns:

= Focus on the individual statement of requirement:
» Language
» Clarity, preciseness
» ldentity, traceability

= Focus on the requirements document:
» Understanding context
» Assessing completeness
» Identifying repetition/conflict
» Navigating/searching requirements

= S
F T
.

Ty

Statements provide
precision

= i
ar
e,

et
| -
[ E————————

F
N

_-l‘—‘_ _‘1""\.
™
LY
LY
1

Documents provide |
context

e
™y,

e

r
¥
-
"

III__.--"'
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Seven Criteria for Requirements Documents

Each requirements set should be:
Complete / Sufficient: all requirements are present
Consistent: no two requirements are in conflict
Non-redundant: each requirement is expressed once

Modular: requirements statements that belong together are close to
one another

Structured: there is a clear structure to the requirements document

Satisfied: the appropriate degree of design traceability has been
achieved

Evaluated: the appropriate degree of test traceability has been
achieved

Define an outline structure at the outset, and improve it as you go
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DOORS Document Views

Simple document view of a database; get started quickly

‘User Requirements' current 2.1 (1998) in /Sports utility vehicle 4xlffi\equirements {Formal medule... EI@

File Edit View Insert Link Analysis Table Tools User Help
Hi@g§ === | g § &K = ®
View [A— Basic wigw v” [P-.II levels v] 44 al
User requirements for SUV 4x2 E] =:.

1 Introduction M

23] 'User Requirements’ current 2.1 {1998) in /Sports utility vehlr\edﬂfﬁequirement; {Formal madule) - DOORS = | B 5|
File Edit View Insert Link Analysis Table Tools User Help
HaF ([ === || @fFFFEm ;- -
View [F - Budget T T = Al
& USE’] Tequ‘;remems * | | Obiect Identifier I User requirements for SUV 42 EJ Mlocated Budget | Spert Femaining Fisk *
[ ntroduction
B2 User types SOW 37 4.1.4 Fuel economy 146 0 146
Target Users SOW 38 Users shall be able to obtain fuel consumption 67 1] 67
Requiremerts better than that provided by the 95% of cars
After systems requiremer| built in 1996.
The following table show| SOw 39 Users shall be able to accelerate from 0 to 79 ] 79 Medium
4.1 Capabilty Requireme 100 Kilometers per hour in 10 seconds.
k SOW 364 Users shall be able to accelerate from 0 to 79 ] 79
100 Kilometers per hour in 8 seconds.
SO 40 H 4.1.5 Safety 20 0 20 @
SOW 41 Users shall be able to travel in safety in® 1] 0 0 Medium
Users shall be at accordance  with the Road Research
Users shall be 2t = Laboratories Safety standards dated 1 January
& Noise levels 2005.
6.1 Interior SOow 42 Users shall be able to travel at the same level® 20 1] 20 Medium
- Ussrs shall £ of safety as provided by the best 10% of cars
.6.2 Exteriar being developed to be built in 2008,
17Esedf fecze |l [sowes [ 4.1.6 Noise levels % 0 %
8 Equipment mat|
9 Entertainment SOW 44 Fi 4.1.6.1 Interior 81 ] 81
10 Mairtanance SOw 45 Users shall be able to hear only a very low 81 0 81  Low
11 Sarvicing level of noise inside the car.
IZrdeatonza ||| sow4s  H 4.1.6.2 Exterior 14 0 14
.1.13 Refueling
| £.2 Constraint Reguireme SOW 47 Users shall be able to cause only a very low 14 0 14
5 - level of external noise with the car.
Bt~ 6 Project Stucture - || SOW 48 Ei 4.1.7 Ease of Access 475 ] 475
4 |__[|f"_: 3 Fi| . | 3

Usemame: Dave Mason Exclusive edit mode

These are the initial user requirements for the development of a new sports utility vehicle.

1.1 Schedule

This module contains the user requirements for a new car to be commercially available by 1st
September 2002.

2 User types
This section describes the nature of the users of the proposed vehicle.

2.1 Nationalities
The car will be used in the countries, UK, North America, Morthern Europe, Australia & New Zealand.
2.2 User sizes
The car shall be suitable for people minimum and maximum sizes 1.2m to 2m weighing 35 kilograms
to 175 Kilagrams.

3 Target Users

3.1 Types of user
The system shall be aimed at both casual users and frequent or everyday users.
User rales will include:
e Managers
o Administrators
s Analysts, and
s Engineers

4 Requirements

e

emame: Dave Mason

Exclusive edit mode

See multiple requirements logically
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& vision - Microsoft Word
JEiIe Edit View Insert Format Tools Table RequisitePre Window Help
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Good practice 6: Understand the role of modelling

Requirements layer

~ Modeling layer »
Requirements layer

B e T \dGeling layer. ¥
- ,\d Requirements layer
e - " \ deh!lay! -

Requirements layer

The requirements are the “bread and butter” of development.

What is a sandwich without the bread?

Requirements alone are a little dry.

Modeling is what makes the whole rather more interesting.

The filling holds the bread together.

It is the bread and the filling together that make a sandwich.
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Complementary techniques |

Requirements management:
capture of and traceability between individual textual requirements

Modelling:
multiple views of structured information
consistency can be checked across the system using the model data dictionary
allows animation to be used as a validation technique
means of communication with stakeholders...

The model is not the requirement
non-functional requirements are typically not captured in a model
a graphical model is generally insufficient as a contractual basis
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Models Bridge Layers of Req

uirements

e.g Goal / Usage
modeling

Stakeholder
Requirements

e.g. Functional
modeling

System
Requirements

.g. Performance
modeling

Design
Specification

/
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lI[EEn
[
[hani]]
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“““Modeling Support from Rational
(look out for an big collaborative modeling announcement next week!)

B Requirement - Auction¥e0Analysis::Buying_And_Selling: :Buying And_Selling Analysiz-Lewel Use Case Realizations - IBM Rational Seftware Develop. .. f___||'[_?|'-§!
Fle Edt Navighte Search Project Dogram Modelng Run Window Help

[3 = B 4 - Iy B | [ DRequremant 2
E S dn g e B = B e
iSrequre.., I ModelE.. ™ = || [l *Mavigation - musticenvéirwed | G web Browser | i AuctioriiAnalvsiseme | [ AuctioniéOuinalysis: Buying_and_Seling:e,., L &
& o - 5 Palette r
= 1 Auction i i ; . Solect
= Buyin d Selling Analysis Level Use-Case Real ns t
G Covitic uying an ng RAnaly Leve ealizatio i Mobe =
= = Festures and Vision L= ML Commn
‘ '—""]g‘m'“ =5 Lisn Carser Déagroen
- e . L Composke Struchu. .
= 2 Supplementary Rpquirements = Dploryment; Diagram
= 5 Use Cases Hrongse Auction Catalog = Componesnt Diagram
+ = Bd on kem ~
e |o% Clarss Duavgram
# =% Browess Auction Cabaiog
w2 Lisk [oem For Sais 1 . T | Geormetric Thapes
# = Regiter i =y
(52 41 Use Cases With Attribates 11 1 TR
1) Use Cata Survey Bied oy Item 1
L Reguireinents Marsgerend Plan BT
1 1
1
Seller
- b
S Rmcesmet Tracs 3 = O | L8 Roqurement Query Fesuls 7 Peguamant Link Problems: | Progetetaes i |
R LIC 8. 2.1 BAD: Thee systam preseris ophions arvaisble bo the [ PSSP | Properiy | Priosity | Status l% XS
- FEATS & rershensd Barrer shoubd be able bo place bads 4 141301, 8id o Them Mt Incoeperabad [ M
th$xhhﬂﬁtD:ﬂ@:‘ﬂ$ 14 1|1, Weteen Beowesing an ibem curentdy avsl .. Brisf Desoription Inscor porsbed
WD Byt e inabet b T E etz asic Fiow Buasac Fiow Incoepor ated b
_;;.Lh:i.:.l!d‘l:l: The systam presents opkiors ... Buasic Flow Hgh Incorporsbad Low 38
L JICY. 2.2 ENTER AMOUNT: The Birper enbees ... Eiadar Flow Hgh Incorporahind Low i
[ 1[LAC1.2.3 BUVER CONFIEMS BID: The system.., Bk Flow High Trucioe pce skad Low Hi;
L JJLBC1.2 4 POST BRD: The sysbem posts the b, Barsic Fiow Hgh Incorporsted Medhrn Hi
L Ic1.2,5 SEMDy EMASL: The dyherss derds o .., B Flow Lz Trcioe pdr abid High Hi
.i-'m:.z.ssﬁmmmmam:nnqm... Earnic Flow High Incorporabed Low g
. N | [ R ¥ e .
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“""Good Practice 7: Drive Testing from Requirements
Of every requirement statement, ask:
“How will you know if the need has been met?”
Improves the way the requirement is expressed
Is it quantified?
What are the success criteria?
Add requirements to make system testable
Plan the tests now, not later:
What kind of tests will be used?

When will the tests be performed?

Preparing the tests may take months or years:

Collect requirements for test facilities

Trace tests to requirements

Include tests in impact analysis

wis
ﬁ@i’
-
Il il||
vy
1y

il '|-
i
|i:|||||
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Principles of Requirements-Driven Testing

Plan Tests Early
» To understand the requirements better

Conduct Tests Early
» Phase injection vs. phase detection

Relate Tests to Requirements
» Assurance requirements are met

Relate Defects to Requirements
» Understand impact of defects

Measure Progress against Requirements
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“*% The Analyst Captures Requirements

@"'Test'ﬂequiremen'ts' current 0.0 in /DOORS-ROM Demonstration {Furmal module) -D... E]
File Edit Mew Insert Link Analysis Table Tools Discussions  User  Help

 HaF |zam: | FFFfFtEd | s
e . : 3] : |Balagr
© Wiew | Requiremerts |:_J |.-'1‘-.II levels |V| - .-ﬁ%l |§1 : | o Ee

= Test Requirementz o | 1
1 Uszer Requirementz

Iii 2 Order processing UR-a 1 USEI‘ Req uirements
‘o Cuztomers shall have the ab 3 -
- All custammer sUpport represe oEE 2 Drder PI"‘DCESSI“Q
" &l crustamer support repres: UR-4  Custorners shall have the ahility to update
= 3 Security existing orders until orders are ready to ship
- Level Jinventary administra UR-1 Al customer support representatives shall have
- Uszer shall have the ability to the ability 1o add new customer recards

UR-3 Al crustomer support representatives shall
hawve the ability to update and cancel existing
urtil orders are ready to ship

UR-7 3 Security

UR-2  Level 3 inventory administrators shall have the
ahility 1o add, update and archive products,
product atiributes

UR-5  User shall have the ability to log into the
application or proceed as a guest

I{ ] T i}J DOORS Y
Uzermame: Richard “ atzon E scluzive edi mode c00000000e U

Rational Quality Manage

S

EXECUthﬂ

Reqguirements

Management

Test
Design
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“% The QA Manager/Tester Sees Requirements in RQM Eilﬁﬂ

T Amy, Test Architect | Log Out
Rational Quality Manager e

[TwpetoSeaich O | preferences Help

|:[\JE| Home  All Requirements
Reguirements

All Requirements

EJ
Planning

Con%ion Graup by: | Ungrouped . Type Fiter Text 4

j_‘ Items per page Preiaus [1-100f17 | Mext E,
' : ; P <
Mané'gaebme 4 Status 1D Tag Name Description Owner
o @ 1 Add New Custorer Add New Custorner Carmen, Test Lead
Eb o e 2 Add Mew Products Add Mew Products Tony, Tester
Execution
g Administer Orders Administer Orders Carmen, Test Lead
E‘i—? o © 4 Existing Customer Order  Ewisting Customer Order Unassigned
Fehuts 0 ® s Ei User shall have the ability to log into the application or W EAsiEH Requil’ements
™ . 4 nroceed as a guest 4 Management
i O ) Logout Logout of the system. Unassigned
Defects

v Mirdar Plignss % et

DOORS
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“** The QA Manager/Tester Develops Test Cases to Test the  fi!
Requirements ol

Manage Sactions

Table Of Contemts = (7" Classics Java

Summary E Test Plan Overview | View Snapshots

Business Objectives

Test Objectives Originator, ADMIN

Farmal Review % State; Draft

RERIEENS Acfion Selact Action [_\a

Test Schedules Fifasadn: A
TestEstimation 1
Test Emviranments

Aoplication Security Requirements

Test Team ?

Quality Ohjectives

Enttné?{it?ria This section lists all ofthe content and requirements associated with a given test plan. You can select existing requirements or define new items to cover in the tast plan.

it Criteria

;estCases Gioup by: [ Ungrauped . i |
SOUNCES

Attacments 10 v ltems per page Previous [1-100F11] Next

(] Bhow All Sections

[] Status D Tag hame Description

O @ & Login User shall have the ability to log inta the application or proceed as a guest

n e 4 Order single CO Must be able to rder a single CD. Requirements
Management

O g Order Multiple CDs Must be able to arder multiple CDs through the web clint. .

DOORS
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ne Analyst Checks Test Coverage

z2| "Test 'Requiremenis' current 0.0 in /DOORS-ROM Demonstration {Furmal module) - DOORS

(=1

File Edit Wew Insert Link Analysis Table Tools Discussions User  Help
- H@F | = 5@ g o g tE ey | oes X el el g
Wig | Test phaze 1 traceability mat|V| |.-’-'«II lenvels |VI dLode 'ﬂﬂ : '_‘; <% [E | _‘.?| ?E ."E '}_l
Obiect Identifier | Test Plan and Test Cases E
R 1 User Requirements
Lhos 2 Order processing
LR-4 Customers shall have the ability to update Test Phase 1
existing orders until orders are ready fo ship 16: Valid customer update test
18: Error condition - customer update after ship
LR-3 All custormer support representatives shall have o Test Phase 1
‘the ahility to update and cancel existing until 17 Valid support update test
orders are ready o ship 19: Error condition - Support update after ship
LUR-1 Al customer support representatives shall hawve ., Test Phase 1
the ability to add new customer recards 1: Walid - Add a customer record
2: Customer attenpt to add customer record
el 3 Security
LUR-2 Level 3 inventory administrators shall have the o Test Phase 1
\ability to add, update and archive products, 3: Test for archiving product atiributes
product attributes 27! Non-functional performance test for archive

Reguirements
Management

Double-click ta display the properties of the curent object.

DOORS

Rational Quality Manager

 Sg

Executlon

Test
Design
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" The QA Manager/Tester Executes Test Cases o

Horne Script Execution &

E- Executing New Customer Order

_?y Manual Script

Environment

Test Script Mame MHew Customer Order

Application Server Tomecat 6.0

Browsers Firefox 2.0

CFU AMD 32bit

DataBaze CB2 Tx

OperatingSystem Windows NT

| ‘ 1L Apply ! | =L Apply Al | o B = By Test Progress [ B7%

Script Steps
# Type Result Description Attachment 0
1 H v Select a cd and click Order hutton f il

v - - —— - Defect ®

2 Hpasged Werify the login window displays — |

B 3 b Select new customer radio button and select OK button B~ [

Ta create a defect press ‘Add Defect’

Add Defect

Id Summary Reguirements
Management

DOORS

Result Attachment

Comment
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The Analyst Checks QA Status

= "Test Requirements’ current 0.0 in /DOORS-ROM Demonstration {Furmal module) - DOORS E]
File Edit Wew Insert Link Analvsis Table Tools Discussions User Help
H&F =sm | I FEs e
Vie@ results |vl I.-’-‘nlllevels |vi & A = | T |2 A 4l
Dbieu:tl i\r‘erdict H1 Teszt Status I\Ferdict ] Pazzed Deferred Error Failed Perm Failed 1 i\ﬂ
UR-8 2 Order processing Approved Perm Failed
UR-4  Customers shall have the ability to update Test 16:Perm Failed  Approved Perm Failed Test 16: 1 af 3 Test16:1of3 Test16:1af3 |
\existing orders until orders are ready to ship Test 18:Error Test 18: Z of 3 Test 18: 1of 3
UR-3 &l customer support representatives shall have . Test 17:Passed Approved Deferred Test 17: 3 of 3
‘the ahility to update and cancel existing until Test 19:Deferred Test19: 2 of 3 Test18: 1of3 L |
orders are ready to ship
UR-1 Al customer support representatives shall have .y Test 1:Passed Approved Passed Test1: 3of 3
the ability to add new customer records Test 2:Passed Test2: 3of 3
UR-7 3 SecuH tV Mot Approved  Failed
UR-2  Level 3 inventory administrators shall have the o Test 2:Failed Mot Approved  Failed Test3: 2 of 3 Test3: 1of3
‘ability to add, update and archive products, Test 27:Passed Test27: 3of 3
product attributes
o
Save the changes that have been made to thiz module,

Reguirements

Management

DOORS X

Ty

Rational Quality Manager

]

Test
Design

Execiition
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Quantifying Requirements for testing

Quantities relate to availability, coverage, timeliness, readiness...

May be related to capabilities, functions or constraints
sometimes maximum or minimum level set as constraint

Defines the trade-off space

by indicating the scope for negotiation between conflicting goals

Gives requirements test criteria

-
”"'
||| |
[l
|
|5:||:||
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Quantification Example

Requirement

The system shall handle | 199
simultaneous users

Performance
200 | Best
100 | Plan

50 |Minimum
acceptable

Value to
user

Simplistic

Fail Pass
approach

T N
100 200
Performance

Value to
user

Pass

|

e 1|

ail Value curve
|

S .
100 200
Performance
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Good Practice 8: Create, review and use traceability i

DEFINITION OF TRACEABILITY

= Documenting how high-level goals are transformed into low-level goals.

= Understanding how needs are satisfied

= Understand how requirements are qualified (tests, inspections, trials
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Traceability in the lifecycle

f
|
|
I
|
[
\'\
"

“"'\-\_

Statement of need

\N-\-"'h—-———-—-l_'/"

\

:

Stakeholder
Requirements

satisfies

System

Requirements

satisfies \

Subsystem
Requirements

satisfies \

-

[
E Operational Use
I
9
validating the product Acceptance
test
verifying the system System
test
evaluating the /
subsystems Subsystem
test
evaluating /
components
Component

Component
Requirements

\

test

/

wis

-
| -
||| |
[f!
|i:|||||
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Impact Analysis
i{/'/ \‘\\i i//"
. Statement of need | | Operational Use
| | | |
% \ 5 \-\M
Stakeholder | validating the product Acceptance
Requirements | test
\
satisfies
System | verifying the system System
Requiremenis | test
satisfies \ evaluating the /
Subsystem | subsystems Subsystem
Requirements | test
satisfies \\ evaluating /
jcomponent
Component ?r Component

Requirements |

test

/

wis
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Derivation Analysis

-

( \ £
. Statement of need i *\60' i Operational Use
\ . ,ﬁ \A L
\‘ \ 4 & \\‘a.
Stakeholder validating the product | Acceptance
Requirements | test
satisfie s L
_\ S o -
System ‘ verifying the system ‘ System
Requirements L test
satisfics \ evaluating the /
Subsystem subsystems Subsystem
Requirements test
_ \
satisrti 3s ‘ evaluating

\

components
TComponent Component

Requirements

test

/

wis
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Derivation Coverage AnaIyS|s

4 h o ¢
; Statement of need i \QQ\ i Operational Use
% J O \
x__ \ — \x_
Stakeholder validating the product | Acceptance
Requ[ements | test
?
satisfie s L
_\ N o
System verifying the system ‘ System
Requirements |5 L test
\
salisfidg \ evaluating the /
Subsystem subsystems Subsystem
Requirements test
_ \
satisrti 3s ‘ evaluating

\

equirements [

Component |
Requi
\

component
P ?r Component

test

/

wis
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Three Criteria for Reviewing Traceability i

The EMS shall control a turbo-charged, gasoline, direct
injection engine with a displacement range between 1.0 litres
and 1.4 litres.

7'}

This requirement is satisfied by providing a fuel system capable of

* supplying fuel at a sufficiently high pressure, so ensure that the mixture is
homogeneous and combustible.

» controlling the booster pressure to ensure optimum fuel combustion.

» feeding up to 6 injectors, since a 1.4 litre engine may have 6 cylinders.

A

|| The fuel system shall manage up to 6 injectors operating in a pressure
range of between 3 bar and 300 bar.

|| The fuel system shall manage a high-pressure pump with a displacement of
between 500 mm3 and 1000 mm3.

The EMS shall control the booster pressure ranging from 0 bar to 3 bar with
a precision of £30 mBar.

Coverage: is every requirement traced?

Sufficiency: are the traced lower-level requirements sufficient to satisfy the
higher-level?

Necessity: are all the traced lower-level requirements necessary to satisfy the
higher-level?
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i ldentify the element to trace i

System Spec

@ FctlReqs.doc - Microsoft Word o =] |
© Fle Edit Miew Insert Format Tools  Table  Window  Help Twpe a question For help = X

NBHRAIGRIYE s E f'nvf-ﬂ-:%_,i@ [B] @ 1 102v - @ | mgead Need to use some tags to

P A4 Mormal ~ Arial -1l - B I U= =i E.'EP’?'A'EE:-'! . .
E| ﬂ-l-l:l-Z-I‘3‘|-I4-|-5I-|-6-I|-?-ll-s-l-I9-|-10I-|-11-I|-12-|I-13-|-1‘4-|-15_ Identlfy the element to trace.
- 2.1 Power car
E 211 Move car
=+
; 2.1.1.1 Move forwards
ED ]| A0 A H
k: [End_Reqg_11] ]
; Customer’s needs
2 21.1.2 Move [ __||:||5|
% [Reg_12] Type aquestion for help » X
- The car shall be s
B on standard flat T 14%  ~ @ | HRead !
= [End_Ren_17] . A-Biagl
3 (RECRMIRELE | Z]
:
= n(Ezw X
iDrawv Ly | AutnShapes = ™\ \DDH&::?@@&'évA'E::GLj[ UR_1
Page 2 Sec 1 213 At 14,8cm Lo 19 <ol 1 REC TRE EXT OYR Frerchi(Fra (O3 200 Lall e able totravel at speeds up to 85 mph.
[End_UR_1]
[UR_2]
Users shall be able to accelerate fram 0 to 60 mph in 12 seconds.
[End_UR_2]
[UR_3] i
Users shall be able totravel automatically at predefined speeds set by the user. £
[End_UR_3] @
¥
»
11 At Ln ol REC TRK EXT OWR English(U.s 123K v
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Traceabllity; drag-and-drop linking

B '01 - Statement of Need' current 0.3 in fTicket Machine (Formal module) - DOORS E]EWXI

File Edit Wiew Insert Link Analysis Table Tools User DocExpress Traceline Analyst Help

Hd@E 00 | == I pauh |
. View [ Document ol [aveves B P E A P S ET F AL
bt ([

¥ 2 Overall Objectives

H 2.1 Multiple transport-mode capability
The ticket dispensing facility shall be able to handle tickets for all transport services controlled
by the authority, Initially this is likely to be limited to rail and bus transport,

but the system must be capable of expansion to cover trams, other subway systermns and
parking tickets,

H 2.2 Accessible Payments

The ticket dispensing facility will be the default means by which travellers obtain fickets
therefore it iz most important that all ticket types and payment mgls
Hcustomers shall be able to use credit cards to pay for tickets.

3 2.3 Improved efficiency / ease of use File Edit View

It is anticipated that the number of tickets dispensed by automated md: | & (§ ¢ 2 0 @ = & =
significantly year on year, therefore the average time to dispense a tig . il s - :I Taliever. B I
fast as existing automated facilities. : Etadlal R | eves B ;b

Insert  Link Analysis Table Tools UseMNDocExpress Traceline Analyst Help

gg"—"'zjgxt'J'& : B9 &
BEET £ LA

<

»

g T [
H 2.4 Remote management & o)
HThe ticket dispensing facility will support the achievement of maintend \ i | Last Modified On Last Modified By -
) Y . = . = T L JYSENT UESIYIT REqUITENTENTS
The ticket dispensing facility will support the data requirements of dyn E
across the network, 2 Definitions Thursday, 25 January 2007 detd
ATF - Automated ticket dispensing facility Thursday, 25 January 2007 dctd
3 Ca pa bilities Thursday, 25 January 2007 dctd
Uzemame: Administratar Exrclusive edit mode 3.1 General Thursday, 25 January 2007 dctd
ThuATF chail peovide a walk-un faciiity. for ravaiiers o by i Bon. Thursday, 25 January 2007 dctd
The ATF shall have a flexible interface to display information to the user 1 Wednesday, 21 May 2003 Administrator
and obtain inputs from the user.
The ATF shall be capable of dispensing ISF-2 and ISF-4 style ficket « Thursday, 25 January 2007 dctd
3.2 Ticket types 4l Thursday, 25 January 2007 dctd
3.2.1 Rail tickets Thursday, 25 January 2007 dctd
The ATF shall dispense rail all tickets " Thursday, 28 June 2007 demo

Ugername: Administrator Exclusive edit mode
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Traceability view

User Reqts Technical Reqts Design Test Cases
| |
22| 'User Requirermnents' cugent 1.0 (Issue 1}in fSub-compact (Forgnal module) - DOORS = @
File Edit View Insert )| Link Analysis Table Tools Us Help
=== = J S g 9F F g% tE Sy @&@?@J;.
Wiew [Full Trace View T” [A.II levels T] 4 ¥ 92 £ r AL 4l
] Lser Requiremats E Functional Hequirelmnts Diesign Test Plan r
TRH- 3.1.2.3 ptopping
CSR-35 v v
TRM- = Users shall be able to stop ¥ FR-23 TRN-AD-48 TRN-TP-34
CSR-36 | safely. Disc brakes High Speed Braking Test
The car shall be able to stop from 10 E
kilometers per hour to 0 kph in 2 seconds. 1
TRMN-TP-35
Lows Speed Braking Test
TRMN-AD-48 TRN-TP-34
FR-24 Disc brakes High Speed Braking Test
The car shall be able to stop from 30
kilometers per hour to 0 kph in & seconds. TRN-TP-35
Lo d Braking Test
TRN-ADS “TP-34
Disc brakes High Speed Braking Test "

r |

IUsemame: Dave Mason

Exclusive edit mode

=)

q@:
| I

i
[Ill
(o]

“End-to-end visual validation in a single view”
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LT
Cy : (]
[raceabll Ity view ]
\ validating the product /
Stakeholder Acceptance
Requirements test
satisfies .
verifying the system
System System
Requirements test
isfi .
satisties \ evaluating the subsystems /
Subsystem Subsystem
Requirements > test
Stakeholder Reqts  System Reqts Subsystem  Test Cases Sties evaluating components /
]
| ] ‘User Requirements® cultent 1.0 (ssue1) in /Sub-compact (Forfnal module) - DOORS =5 Eol % Component Component
File Edit View [Insert | Link Analysis Table Tools Usgr Help Requ”‘ements test
HaGE =g | 73 PFEn|l e Sqgsid 7
View [Full Trace View <) [ieves -] | B H RSB T A
D | User Requremehts B | Functional Requreherts | Desion Test Plan -
TRN-  3.1.2.3 Btopping v v
CSR-35 v
TRN-  Users shall be able to stop ¥ rrR23 TRN-AD-48 TRN-TP-34
CSR-36  safely. Disc brakes High Speed Braking Test
The car shall be able to stop from 10
kilometers per hour to 0 kph in 2 seconds.
TRN-TP-35
Low Speed Braking Test
TRN-AD-48 TRN-TP-34
FR-24 Disc brakes High Speed Braking Test
The car shall be able to stop from 30
kilometers per hour to 0 kph in 6 seconds. TRN-TP-35
L Braking Test
TRN-AD FTP-34
Disc brakes High Speed Braking Test =
Usemame: Dave Mason Exclusive edt mode

“End-to-end visual validation in a single view”
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Standard DOORS Traceabillity Tools

i Tt o curmnd B2 in /g awity eehich b Faqensraei (Link moduti - DO0RS
B - [dn Few Tach  phip
el ¥ v T s

e B30 O

-+ Tpty Ly v 2 T ] i o

FEports wtiling wohiche dacdfbeguivements f Funciional Bequlvemens
=0 L1
Lo
] LT 1
) S Bl i i T l:n:-hnuu
L Th1-1a1
it o' vl vl el il P il il e i L i
a3 Bl
T s S Parucmorald et n;nl Sk

Y e S U—
_I=IIIIIIII
109

Titet et ol il o Ty

Functional System requirements for SUV 4x2

H Linked User Requirements

The car shall be able to carry 4 average size adults in average comfort for a period = User Requirements

of 3 hours.

50w 17

Four average size adults
shall be able to travel in
comfort for a period of 3
hours. This level of
comfort is defined as
being equivalent to the
standard of comfort
provided by the top 40%

Ertaciabte

T el ool S e .

T 0T T T R

i
Hm'\l:llulﬂ..

e i il bt b o

wilility wahicla 4o Romgui romerite e Reguirements
£ =
|

T Link Matrix

e Object Properties

of cars produced in 2010.

idate Occupants

|carry 4 averane size adults in average comfort for a period of 3 hours,
LT /Sports utility vehicle 4x2/Requirements/User Requirements )—l

carry 200 kilograms of luggage.

Z4 4.1.5.0-1: Uszers shall be able to travel in safety in accordance with the Road Resear
24 41.5.0-2: Usgers shall be able to travel at the same level of safety as provided by the
----- 1 2.9: Protect environmertal
----- 1 2.5.1: Contral emission M
----- 1 2.9.1.0-1: The car shall meet the necessary emission controls for each country in which it —
----- 1 252 Control disposal
----- 1 2.9.2.0-1: The wehicle shall meet the environmental condttions as agreed in the Europear
----- 1 2.10: Modularity
----- 1 210.0-1: The vehicle shall be as modular as possible.
----- 1 210.0-2: The vehicle shall be assembled from pre-assembled parts with 24 hours of labor
----- 1 211: Control entertainment =1
4| 1 | b

Object FR-104 in */Sports utility vehicle #x2/Requirements./Functional Requirements’

H 'date Fuel and fuel system
: = Link Popups
Loy [l Womon Bt mow o ol B ber Ronmrerers
= Traceability Columns -
= 2 ; = z Lirike
LR Traceability Explorer - '/Sports utility vehicle 4:2/Requ y i
Eile View Bassline  Object Heading/Text D Link Module  Link Module Ba
1 2.8.2: Protect actively [ T b I y E pl k2. Curent Four average size adults .. 17 /Sports uti_.  Curent
-3 2.8.2.0-1: The car shall be able to protect passeng race a I It X O re r (2. Cument  Verfy Numberof People 12 /Sportsuti... Cument
i 84 2.2.0-1: The car shall be suitable for people mimmum and madmum sizes 1.2m to 2m Ero spomsTmy veroe 2., Cument - Market Research 18 /Sports uti...  Current

4

[ ok [ canca |[ appty [ Hel
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Traceability in RegPro

Requirements Management

v Graphical trace matrix

v" Textual trace matrix

v" Graphical trace tree

A Haienal Hegueiieben - ClassiesCD Web Shog - THUS: Fro i B

mfh Edir' Werw Maguirerevil  Tracsahliy

(7] Feaures Mot Lirkesd 2o Supcle
[ Featres io Suoplementary Rl
Lise Casenta Featums migon

A From Bosness Opoeaments 1
| Doviagrr ety

[Z7 Features and Waon
| Ghiiady

,'_i'rrmand:uﬂ

-8R

Towdhi  Wirmdoms il

= tl.l:-l Purchase CDY
iy, DESIGHT: Business.
= = BUS1.1- Briol Doscription
= iy UCH: Sheg For OO

1y, DESKING: ShoppangCar.

5 = BUST 2 Contact ClassicsCD
= iy FEATE Easy Broweng for
K UCS 9 SEARCH BY..
15 LTS 14: VIEW..
= o= BUS 1.3 Displary st of CDs
= iy FEATZ sy Brovwsng for
{5 LCS 5 SEARCH BY._.
5 UCS 14 VIEW
= 4y LES: Shop For CD
1ty DESIGNS: ShoppirgCar
- = BUS T 4- Seawch for CD
= iy LCS: Shep For GO

5 [ BUS1S Inberd 1o Buy
= i UCT: Cheacl: Order Status

1ty DESIGHA, Dala Seivices

= g BUS1 6 Collect cuslomer.

B Ruatnnad Requisibef

-

1: By €D

[Preacy

B etbana fegrheWat - Fosila Fireten

[ - R T :bﬂl [re
1‘ BRT T -,f.... ,..,.1_..,.,".._._‘_;,_ LI s g e | 7| e | R
-nn-dnq-uxlh’ .

=2

EREEE BoAs SRneblE R SEea e el m e mlm-

« s asculT Wieb Shag ©

5 Business Use Cases o Featume
o Busness Use Cases o Symem
5 Dwsgnio L Caes

21 Femtures ok Linked 1o Supoie
5 Featumets Supplemeriary R
21 U Canes 1 Fnaturns mizton
i From Busren Fegurements iz

Ll )
B L he e ﬁ"hlli'ilr"’l-"‘-l-"l hmm B IHL Epdn A
T ¥ g

ad =

caw o)

Tv
:_ el el [
oo o e |
e
& @ 3 Mk Wi | L
e BECR T e rpn u-.-\.-\.-q.un-g,.- |
(g eere—— — - T Stk L ol D e drmink '_"
e, DENTIY SHOPREA T '1r |:+- |
S S e '\-:m.-- |
o |
‘ ¥
|
|
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SADD

SSD

SDD

The Unisys Documentation Set

.
- .=
=

.
R
-

_ Proposals

.
4
J Vs
ubsystem
esign
ocument

Subsystem

Design
Document

CM
Change

‘/
7

PASD

i
i

@-
s

Requirements

Business (BR)
Marketing(MR)

Technical(TR)
Internal(IR)
UCFs & SlLs

ACUS Global
Glossary
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Good Practice 9: Use a tool-supported process

Elements of process:

User roles and responsibilities

Types of information to manage

Layers of information to manage

Documents and reports to generate

Change management

Life-cycle of statement types (status information)
Relationships between statement types (traceability)
Process goals

Activities and tasks

Process conformance (CMMI, 1SO 9000, etc.)

Key process measures

-

”"'

||| |

[l
|

|5:||:||
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Define your process using enforced relationships

eI

User Regs.

— | Technical Regs. Design

— .

1. Define the legal relationships for your process

Test

2. Make other links illegal; don’t miss steps in the process

3. Prevent tracing in the wrong direction

- Enforce standards, ensure consistency

i
llllli:II
||.|||||
(]|
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Questions

Can you quantify the improvement of your organisati on’s software
development process over the past 5 years?

Do you know if projects where you spend more relati ve effort in testing
result in relatively fewer defects? How about proj ects where you spend
more in requirements analysis?

Based on what quantifiable information do you selec t development
technologies for a project (modeling method, develo pment environment,

coding language, etc)?
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Measurement & Process Improvement

= You can’'t improve what you don’t measure

= Keeping the metrics burden low
» Automation of metrics gathering
» Higher Quality
» Better Productivity

i
llllli:II
||.|||||
|[l|||||
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Measured Capability Improvement Framework (MCIF) i

= |dentify desired business objectives
» Reduce time to market

Saoloaect Nnraed N
CICLL PJIALlILCS ]

» Improve quality
» Increase innovation

= Select target practices and tooling to drive s
desired business objectives Q

= Effectively deploy well-governed practices IBM IT \
1
. . . 1
» Process guidance, training courses. governance i
. ]
enablement material... approach !

']

I

s

r

» Manage tool deployment to effectively
adopt practices

= Measure results, take corrective actions
» Are target practices successfully adopted?

[ nnrarnfinra adA~~Nn I AaNnAo
[ MIAdCULC aUuUDUUIT Al ¢ Imiiiaomont / onacer |

» Are desired business outcomes achieved? e 0 = -

L 00000 pracuces———————

e T lll———————————, L SEESSS——————————.
—_—_— e e ———ai
8

N
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Monitoring Progress o
based on requirements state

= Number (or %) of input requirements agreed

= Number (or %) of input requirements that have derived requirements linked to
them

= Number (or %) of derived requirements in each requirement state (e.g. Draft,
Proposed, Reviewed, Rejected)

= Number (or %) of derived requirements that have qualification activities linked
to them

= Number (or %) of derived requirements in each
gualification state (e.g. No qualification agreed,
Qualification agreed, Qualification suspect)

= Number (or %) of input requirements with a
change pending
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Insight - Visibility Across the Development Lifecycle ol
| B ||
Reguirements Volatility |
10272006
m:ulatllrty alam
i I:lmﬁl_------ | 3
. :F"'JT' :' :'
a0 L ~ R e A e ol i e o e i A kb e | L
a0 E!E—'IH | | ! =
\ 7 3
70 | \ |;l' . T 0 £
E Y ‘ SAp i 1 oo G
540 = - = 41 I 3
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e B 15 30 an 1]
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== volatility percent [ added
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Good Practice 10: Use attributes to support your
process

= A requirement is more than just a textual statement.

= |t has other attributes.

e.g.

[SH234] The ambulance control system shall be able to handle up to 100

simultaneous emergency calls.

» Source:

» Priority:

» Release:

» Review status:

» Can be evaluated:
» Evaluation:

R. Thomas

Mandatory

1

Accepted

Yes

By simulation, then by system test.
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Categories of Attribute — 1

Attributes are used for:

ldentifying, e.g.
Unique number or name
Source

Classifying, e.g.
Type of requirement (operational/safety/performance)
Applicable phase (development/production/disposal)
Allocation to release
Priority (mandatory/optional/desirable)

Type of object in document
(Requirement, Descriptive, Heading)

-
”"'
||| |
[l
|
|5:||:||
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Categories of Attribute — 2

= Attributes can be used for:

= Recording status (processing), e.g.
» Maturity status
» Agreement status
» Satisfaction status

= Abstracting Information
» Time Constraints
» Performance Measures
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Unlimited user defined attributes

= Unlimited number of attributes in a spreadsheet-like view
= Values can be calculated for metrics collection

= Any value or attribute may be displayed in any column

|ﬁ ‘User Requirements’ current 2.1 [1998) in /Sports utility vehicle 4)11!‘Requ|'rements {Formal medule) - DOORS = o <
Eile Edit Miew Insert Link Analysis Table Tools User Help
Haf (5= | §f3FFKE [ s=dege _
View [F - Budget o N T R A = SO Y o1 = T 4 ¥ Object 42 (Baselined) - DOORS [ G =
- USE; TECIU;"E"“E"“ * | | Object Idertifier ‘ User requirements for SUV 4x2 H]NIocated Budaet ‘ | Genera I Access | History| Adtributes | Links |
t- 1 Introduction — —
1 2 User types G 4.1.4 Fuel economy 146 11 psbute Value B
3 Target Users SOW 38 Users shall be able to obtain fuel consumption 67 4o Created On 11 February 1997
4 Requirements | better than that provided by the 93% of cars & Created Thru Manual Input
- After systems requiremer| built in 1996. Chitoal leanios
- The following table show) SOW 39 Users shall be able to accelerate from 0 to 79 Criticality Medium
=1+ 4.1 Capability Requiremei 100 Kilometers per hour in 10 seconds. Detailed requirement E
=4 1. ] Bemying Capod SOW 364 Users shall be able to accelerate from 0 to 79 o History count 0
; ,'1'§ Component Siz 100 Kilometers per hour in 8 seconds. o Last Modfied By Dave Mason
j} e 'FEZFEZTM SOW 40 B 4.1.5 Safety 20 | | | doLast Modfied On 23 November 2007 i
1.5 Safety SOW 41 Users shall be able to travel in safety in* i] HSEJECT :eai'ng A
Users shall be at accordance  with  the Road Research fect tumber 1
- Users shall be at| = Laboratories Safety standards dated 1 January (iect o T
& 4.1, Noise levels 2005. Object Text Users shall be able to travel at th... .
; [
4.1.6.1 Interior SOW 42 Users shall be able to travel at the same level® 20 il belss =
- Users shall b of safety as provided by the best 10% of cars R
(- 4.1.6.2 Bxterior being developed to be built in 2008. mj
[-4.1.7 Ease of Azces P Z
e i SOW 43 B 4.1.6 Noise levels 95
- 4.1.8 Equipment mat! = Fi 4.1.6.11 = =
- 4.1.9 Entertainment .1.6.1 Interior
-1.10 Maintenancs S0W 45 Users shall be able to hear only a very low 81
E-4.1.11 Servicing level of noise inside the car.
raliZindeatonrg) ||| sow4s [ 4.1.6.2 Exterior 14
T 3
- 4.1.13 Refueling oK ]| ey H H Hel
- 4.2 Constraint Requirsme SOV 47 Users shall be able to cause only a very lowe 14 n Apply P
— level of external noise with the car.
& Project Structurs - || 50w 48 Fi 4.1.7 Ease of Access 475 1] 475 L
" 1; e 1 | b
Usemame: Dave Mason Exclusive edit mode
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GOOD PRACTICES

Know where RM fits

Distinguish between problem and solution
Understand the business value of requirements

Use concise, clear, consistent language in statements
Focus on documents as well statements

Understand the role of modelling

Employ quantification for testing

Create, review and use traceability

Use a tool-supported process

Use attributes to support your process
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Development Challenges -

Waterfall Challenges
Staying focused on user needs
Objectively measure project progress
Managing distributed teams
Impact analysis

Agile at Scale
Stay in control
Scope management
Managing distributed teams
Team communication
Documentation
Change management
Build management
Continual (re)prioritisation
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Derive Requirements and Establish Traceability

Kaiser Permanente Abnormal Test Notice Process
Hospital Lab Department

o

Lab Report |
|

Report Details

Result

*What is tied to 5. =0
Requirements? |

Clinical Department

“What is driving I ™

. ~ (
[ Scheck Resut [t iee }

BPMN Pracess

Wiew Report Receive

Send Alerttn
Clinieal

; Timeaut Notice

View Rep
f

Alert

Requirements? —

Adjeuledge
aert

Forward Al
>

*\Where may we have

’? Hotels/Reservation System’ current 0.0 - DOORS D - o [=] B3}
K T 7 Lk nayss Table Tooks User TAU Hop
OGRS Dbjest pE (¥ (%X v B 2 U s FE e Nl=h |
Gontrols in DOORS ity = |[aleves =] 3 et | == = = DB VA [ [BW|
B8 zsing 2eat = D [ B[ BPMN Process =]
. ’? pricedure insurance 1 Requirements
° ere ao we nave reaunaancies d - S
n stay at hotel.
3 G st
is made within 42 hours of reservation date, customer must confirm at time of
seservation request.
. .
PY o0 Feset nalysis Table Tools User SA TAU Help
caphalzaion v [Ei=y B T FEl= =
[Allevels =] || 3c. CHTSH aBWY
H H 8] SA Documentaion SAClss [saTie =l
nterprise Architecture L
= The Customer is provided the cost, based on the Definition BPMN Process
number of days the room will be occupied.
10 tion Number" A the customer for Definition BPMN Process
future reference.
11 "Check Traveler's Ctl Definition BPMN Process
- - 12 "Calculate Room Price” Calculation of price vasies, depending on group rate Definition. BPMN Process
[ specials, promotions, how long will the traveler be
staying etc
15 "Notify Traveler The Definition. BPMN Process
vailable for the dates the Traveler specified. |
- 16 "Provisionally Book Room" om is temporarily on hold for the customer forthe  Definition. BPMN Process —
ed.
affect Requirements | i e i
18 "Take Traveler Details" Definition BPMN Process
19 "Store Customer Details" | Definition BPMN Process
2 "Traveler Agrees to Tems" * The customer accepts the room price, and supplies Definition BPMN Process.
payment details.
3 9 Rueinace Praracs Disgram Business Proce:
° [® ] KA I I e | |
u y y y K [Username: Administrator [Exclusive edk mode 4
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Case Study i
Great American Insurance Group

= A large, financially strong US insurance group

= Established in 1872

= Provide tailored insurance products and services
= Engaged primarily in:

» Property and casualty insurance, with a focus on specialty commercial products for
businesses

» Sale of annuities, life and supplemental health insurance products
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Great American Insurance Group i

Senior executives identified requirements as a critical “pain point” and a
top priority for improvement:

Growing concern with its products and delivery practices
Established Requirements Engineering function

IT Services had a largely ad-hoc approach to requirements:
No standard process, techniques, or terminology
Incomplete, inconsistent, and inaccurate requirements
Less than satisfactory results on projects
Over cost, behind schedule, missing functionality

Stuck in uncontrolled spiral of constantly changing requirements, and could
not be delivered at all.

New function to establish a Requirements Competency:
Improve consistency, completeness, & accuracy

Pragmatic and non-disruptive manner /1}

GREATAMERICAN.
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The Challenge

Establish a Requirements Competency with:

Little or no formal requirements processes, standards, or rigour

Entrepreneurial culture resistant to anything that may constrain the flexibility
of individual business units

Failed to include adequate time for critical requirements activities

Compounding the challenge:

Minimal staffing to support approximately 450 personnel

Most BAs not trained in formal requirements engineering techniques/
concepts

Mix of business, user, and technical requirements, with a smattering of
business rules and data element definitions

Requirements were being captured using primarily
Microsoft Office products (Word, Excel, and Access)

/1}

GREATAMERICAN.
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Solution !
10 Step Program

Develop a Strategic Requirements Roadmap

Establish a Requirements Committee

Inventory Current Requirements Processes, Practices, and Assets
Select an Existing Requirements Approach” as a Foundation

Assess Organization against Selected Approach

Tailor Approach and Fill Remaining Gaps

Select and Implement a “Best of Breed” RM Tool

Implement a Requirements Engineering Training Program

Rewrite Business Analyst Role Profile to reflect New Process and Tools

Coaching and Mentoring to Develop Skills and Institutionalize Practices

*Software Requirements, 2nd Edition, Karl Wiegers
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FUNCTIONAL

REQUIREMENTS

Business Case
.
VISION DOCUMENT
' NoNFUNcnomL
HEGUlHEMENTE
q, | | uSECASEDOCUMENT
™ ouauty |
A‘]TFHBUTEE Fol
'--.‘.\ ]
-'-'- : 2 -H\. \
|C0‘NSTHNNT5
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| EKTEHHAL ‘
|NTEHFACES Y
‘\-\.\__ =
SOFTWARE
Faquil nts
nmrul-r Matrx u gg“uﬁﬁm"a
./-'-
ments/desi
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Results

Common "language" and process around requirements
DOORS made an IT Services standard

Over 100 projects use DOORS

Over 300 DOORS users and counting

Growth of appreciation of such basic practices as:

Upfront stakeholder analysis

Requirements peer reviews

Non-functional requirements

Requirements management and the benefits from DOORS
Requirements continue to improve

Higher quality

More consistent

More complete

Growing customer satisfaction, both internal and external

W,
i
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Excuses!

We’'re too busy fighting fires to do requirements management
We’'re too busy delivering projects to do more requirements management

We don’t need another tool

Our people are not skilled enough
We're doing the process/method first, then we’ll look at tool support

0P

MAKING

-
| -
||| |
[f!
|i:|||||

E XC L_-] S E S ';EE:;;;'.:.. '
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Agenda

The case for requirements management
10 Good Requirements Management Practices
Case study

What next?
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