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What is Requirements Management?

“The purpose of requirements
management is to establish a
common understanding between
the customer and the ... project ...
This agreement with the customer
is the basis for planning and
managing the ... project.”

The Capability Maturity Model for Software (CMM®) from
the Software Engineering Institute at Carnegie Mellon
University. - www.sei.cmu.edu/cmm

oystem Engineering: Smart Products

Suddenly, a heated exchange took place between

the King and the moat contractor, and hence,
requirements management was born.
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Today s Typical Siloed Systems Engineering Process

X

Customer Acceptance
Requirements
Sy, X
X o .@(atlo,b System
Specifications Testing
Situation X Situation
* Ad hoc process for Syeeme, *  Poor visibility to clear
requirements definition requirements so tests are
and management Integration performed against the
* Poor hand-offs between Design Testing design, not the requirements
supply chain/steps * All requirements appear to
No practical way to trace Syeem have same priority
changes in requirements X
Implications Implementation Implications
* Requirements often missed — fail to meet * Testing against what was designed, not
stakeholder and business needs, missed what the customer asked for — rework after
schedules and cost targets acceptance testing fails, induces schedule slip,
* Lack of traceability — can’t demonstrate more cost
compliance/V & V * Business impact not used to drive testing —
+ Lack of impact analysis — can’t react to increased business risk since high priority
changing contractual requirements requirements may be pushed to end of process

and dropped

So how do | fix this mess? And stop being late and over budget? )
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4 Principles for Effective Requirements Lifecycle Management

Recognize the needs of all stakeholders

Automate your | Use abstraction to

requirements process . manage complexity

Integrate requirements across the lifecycle
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Avoid Premature Details at Top Levels

Problem Solution
State what the State what the
stakeholders system must do:
want to be able to Function

do: Capabilities
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An Exercise in clear and concise descriptive writing?

shall be reduced to 105% but in the event

g
that only 95% can be achieved then the C‘
system shall activate a reduced rating D

The system shall perform at the maximum
rating at all times except that in
emergencies it shall be capable of
providing up to 125% rating unless the
emergency condition continues for more
than 15 minutes in which case the rating

exception and shall maintain the rating
within 10% of the stated values for a
minimum of 30 minutes.
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Document Structure

= Stakeholder Requirements Specification
= 1 Introduction

This section should provide an overview of the entire Structure helps:
& 1.1 Purpose (of the document) * Understand context
- 1.5 o008 ¥ he ackwees) * Assess completeness
® 1.3 References
# 1.4 Overview * |dentify repetition/conflict

Il Description . .
= 20”;}2 &mmd;msthewmlfmmmm affect * Navigate/search requirements
®- 2.1 Product perspective
# 2.2 General capabilties
@ 2.3 General constraints
# 2.4 Qperational environment
(=- 3 Specffic Requirements
4 3.1 Capabilty requirements
& 3.2 Constraint requirements
& 3.3 Interfaces
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Structure and Templates

Hamory /I TSW Stakeholder Requirements Specification

1 Introduction

1.1 Purpose (of the document)
1.2 Scope (of the software)

1.3 References Hamory#/ 1 TSW Stakeholder Requirements Specification

1.4 Overview 1 Introduction

2 Overall Descri "~ , , . .
This section should provide an overview of the entire document and a descrip
2.1 Product perspe the software.

2.2 General capab 1.1 Purpose (of the document)

2.3 General consti This sedtion: =

2.4 ﬂ[}EI'EItiﬂI'IEII en (1) defines tlhE purpose Hamory A TSW Stakeholder Requirements Specification
2.4.1 Assumptions (2) specifies the intende . 2.2 General capabilities

3 Sp&CiﬁC REC'I.I 1.2 SCGDE (ﬂf the <Actor= shall be able to <Act> <Action_Subject> whilst

. _ _ <Qualification> <Qualification Subject=.
3.1 Capability requ This section: <Actor= shall be able to <Act> <Action_Subject> within

3.2 Constraint red (1] identifies the softwa <Performance> of <Events whilst = Nualifiratinn

oo

gg SEELE'riiESE:T:;EEEEtp; <Qualification Subject>. Marme Description Type
Document (4) should be consistent 2.3 General constraii |:I Admin Hamory/SE Project Administration Folder  Folder
St t P <Actor> must be able to <Adt [ Analysis and Design  Hamnony/SE Anahysis and Design Folder  Folder
r r 1.3 References ' i -
ucture . ; . less than <Performances <Ur Ij ;Iann.lng :arrnurr'_.r::gg :I‘DJEI?T Managin'lljnt Folder :;D:ger
This section provides a <Qualification Subject:. 3 Sesuwement; Harrnc:rrg..rfSESet?uwementzI al ;rld Fulder
<Actor= shall not be placed in D ”,?"Et',ams ata ameny u,?"rst',ams ata Folder oeer
BOi Ier' Iate regulation=. Werification Hamory/SE Verfication Folder Folder
p = Glossary Hamory/SE Glossany Formal
text Requirement
templates Project templates

Jesi, 8 Luglio 2010



oystem Engineering: Smart Products

Attributes

Type

|| Identification
00

0 "123456"789

Performance

Status
Priority
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Virtually unlimited user-defined attributes

* Nearly unlimited number of attributes in a spreadsheet-like view
* Values can be calculated for metrics collection
* Avalue or attribute may be displayed in any column

= =
‘User Requirements’ current 2.1 (1938) in /Sports utility vehicle 4x2/Requi ts (Formal module) - DOORS o= =
File Edit View [nsert Link Analysis Table Tools User Help
HalB |[e= || @fFEFEn | eXegelg
View[F—Budget - |[NI levels '] Hh ,ﬁ ,5‘1 =€: b 1’5 ,«‘i 2l
- Ll:ser Requirements * | | Object Identffier | User requirements for SUV 4x2 ElAIIocated Budget | Spent | Remaining | Fisk =
1 Introduction
e S0w 37 4.1.4 Fuel economy I I Object 42 (Baselined) - DOORS = e
3 Targst Users SOW 38 Users shall be able to obtain fuel consumption General | Access. oy | Attrbutes | L
ny Links
-4 Requirsments better than that provided by the 95% of cars ---
Ater systems requirsmer built in 1995. Attribute Value
-+ The following tabls show SOW 39 Users shall be able to accelerate from 0 to S Created On 11 February 1997
- 4.1 Capability Requirsme 100 Kilometers per hour in 10 seconds. 4o Created Thu Manual Input
&-4.1.1 Canying Capad SOW 364 Users shall be able to accelerate from 0 to Crtical ssuss
- £.1.2 Componert Siz 100 Kilometers per hour in 8 seconds. Crticaliy Medium
- 4.1.3 Movement . ) =
- 4.1.4 Fuel economy SOW 40 H 4.1.5 Safety " Detailed requirement -
E-£.15 Safety SOW 41 Users shall be able to travel in safety in " History count 0
i Users shall be at 3 accordance  with  the Road Research du"Last Modified By Dave Mason
- Users shall be al| = Laboratories Safety standards dated 1 January "VLE# M"d’ﬁed_ On 23 November 2007
- £.1.8 Noise levels 2005, Obj.ed Heading
=-4.1.6.1 Interior SOW 42 Users shall be able to travel at the same level® HObJ_ed Number 41502
- Usere shall £ of safety as provided by the best 109 of cars Object Short Text
(- 4.1.6.2 Exterior being developed to be built in 2008. Object Text Users shall be able to travel at th
4T = &a"OLE False -
GilEuedion | [Sow4s  [§ 4.1.6 Noise levels £
415 Ertertainment | || | SOW 44 H 4.1.6.1 Interior
(- 4.1.10 Mairtenance SOW 45 Users shall be able to hear only a very low
- 4.1.11 Servicing level of noise inside the car.
[H-4.1.12 Indication req SOW 46 =
[ £.1.13 Refueling H 4.1.6.2 Exterior
[ £.2 Constraint Requiremd SOW 47 Users shall be able to cause only a very low
.5 — level of external noise with the car.
B+ 6 Project Stucturs - || 50w 48 B 4.1.7 Ease of Access 4
SR Previous Next QK Cancel Apply Help
o 5| = | MNet | ( ][ J )
Usemame: Dave Mason Exclusive edit mode 1t |
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Principle 2: Use abstraction to manage complexity

Building a Requirements Hierarchy

Decomposition

¥ 78

Transformation

Allocation

A dd4ddd Jesi, 8 Luglio 2010
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Principle 2: Use abstraction to manage complexity
Why is Traceability Important?

Why are we building this?

20Ed || TRAMSPARENT | ¥
LoD ! LATCH BUEFER[ T

Where is this implemented?

How do | test this?

Can we show these
answers? (Governance)
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Principle 2: Use abstraction to manage complexity

Create, review and use traceability

Validating the Product
|
K |V
Customer Acceptance
Requi t g
cafiemen= Verifying the System Testing
1
|\', ‘ v
satisfies System
Specificati . ] ( i
pectications Evaluating the Design I
1
Fam v
satisfies .
. Integration
Design Testing
satisfie&

Implementation
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Principle 2: Use abstraction to manage complexity

Create, review and use traceability

Validating the Product
i
K 1V

Customer Acceptance
Requirements

L 9 Verifying the Syste~ ) Testing

A lete S 4
M .
i e/

| <eovmications o/o GO esting

|
1 v IV
satisfies .
. Integration | |

Design Testing

satisfie& )

Coverage Analysis — Top Down

Implementation

d 4Adddd4d Jesi, 8 Luglio 2010
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Principle 2: Use abstraction to manage complexity

Create, review and use traceability

Validatino "o‘ Product

. I
i . .t
I \"4 . d p‘a‘“ng 1V
Customer 29 Go‘ Acceptance
Requirements Verifying the Sve* n Testi
ing " ——v
~ p\a“
satisfies G d System
Specifications | | 7 7, -auating the Design Testing -

|
\4
satisfies i
Integration | |

| Design Testing

satisfie& J
Implementation

Coverage Analysis — Bottom Up

d 4Adddd4d Jesi, 8 Luglio 2010
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Principle 2: Use abstraction to manage complexity

Multi-Level Traceability - Information transparency allows you to take control

-

Complex traceability made as Trace through multiple levels of
simple as drag and drop documentation in a single display
i ftw
Produc\t Reqs Systelm Reqgs Desllgn Reﬁﬁi;e r:n:aents Te?t B
|_'] ‘Product Definition' culent 0.3 (Secon.dlnternalJ \n_rTransmiszion.s(Formal odule) - DOORS [= e ]E=]
e T T O e ey — ;

3 Product Features
H 3.1 Features

"Manual” mode helds the current gear or allows for driver 4 5R-45 System overview diagram SRS-81 STP-32
selected shifts. The system must provide a manual The CSCIwill support 2 Use the Testword code 758 to switch from Manual to
mode for the driver to select a gear. fundamental states labelled  Auto mode and check the state message identifies the T
'Manual Mode' and 'Auto correct state of the systern. H
Maode'. Tel

Make maintaining traceability an asset rather than an overhead

4d a A4AdaAa Jesi, 8 Luglio 2010
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Corporate
Vision

Portfolio and
Program
Management

Project
Management,
Requirements

Management

Development
Tools
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Modeling
tool

Modeling
tool

Tauw

System Engineering: Smart Products

Standards
Constraints

Project
Plan Rev B .
roject

Plan Rev A

Stakeholder'/.)

Requirements  [*
—

Test
Ca

|
|
) =
System > Test [
Requirements |~ Ca !
SR : Test F_ Defects

. ! Cases

: FHE I

Sub-System
Requirements

EGlossaryL ............. Potentially Potentially to any Module
e from any doc A A |
| |
i CRs i
| |
| |
! Change [
Design = 9 ____ I
tool
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Measure the requirements process

* CMMI, ITIL and other process assessment frameworks expect measurement

» CMMI needs RM to get to level 2
> Need measurement to understand efficiency and consistency
> Key to continuous process improvement

Metrics Collection | TotalNC Y| Totalc [ Agieed C | DetaMC |DekaC [ Alocated NC | Allocated C | Froven NC | FrovenC | Deleted NG | Deleted C |

24 2115105 - 22/5/05
24.1 21/5/05 - 21/5/05

24.1.1 /01 - Period ending now - real 4 13 ] ] o 3 10 1 4 0 0
time/Reqts - Standard view
24.1.2 101 - Period ending now -real 4 13 0 0 o 3 10 1 4 0 0

time/Reqts - 01 - Data Entry
24.2 225105 - 225105

24.2.1 /01 - Period ending now - real o o 0 n o n o o o o 0
time/Reqts - Standard view
24.2.2 [01 - Period ending now - real o o ] ] o 1] o o 0 o 0

time/Reqts - 01 - Data Entry
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Example: how to measure and results
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Effective Requirements Management realizes quantifiable savings
and with a tool you are able to measure

Development releases consisting of typically 8000
requirements used to take 6 months

Phase 1 - Application of robust process and tool
enforcement reduced this period to 12 Weeks over a
period of 1 year

Phase 2 - Continuous process improvement for a
further 12 months reduced this period to 6 weeks
Over time, defect removal and effectiveness was 55%
at phase 1, 88% at phase 2 and still improving
Defects undetected end up with the customer — the
figures represent huge improvements in cost of re-
work, quality and customer satisfaction

Jesi, 8 Luglio 2010
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Use a Requirements Management Tool

Document structure Attributes Filter to focus

der Requirements’ current 1.0 (Issue 1) in /Training Database (Formal ) -

i[Aeves <) a0 i ' ; =/ Stakeholder Requiements |4 | |p |Ea| user requirements
| Car user requirements | View Insert Link Analysis Table Tools User Help -1 Introduction ™ 20
= P 3 i ser types
2 User types F 19O [ | " FPFEd |es el C5R-3 ﬂ typ
| 2.1 Nationalities = B e . = 3 Requirements
EQ;:S;SE;; u]s:-;ai: the following countries: UK, USA, Narthern Europe, 3roject progress v]| [p.u levels v] : F B4 I MELEY 2 31 Capabiky Requiteme C;;N; ﬂ?.l Nationalities
- : . . - 1= 311 Canying Capa -

| 2.2 User sizes o
People came in all shapes and sizes. The car must be suitable for peaple Cf_'r user requirements i | Percertage cost I Progress | #3111 Number TRM- ﬂThe car will be used in the fallowing countries: UK, US4, Northern Europe, Easte
-:Ian);‘:;umrg.and minimum sizes 1.3 m to 2 m weighing 25 kilograms to 140 1 Il‘ltl‘odl.lctlon 0.172835 0 1= 31.1.2 Amaunt o CSR5 | §lapan, Russia, Australia,

3 Requirements ] Users shall b e+ B 2.2 User sizes

3.1 Capability Requirements ‘This  module  contains  the  wser ] Hsers Sﬂt CSR-6

3.1.1 Carrying Capacity requirem gnts fqr a new car to be Uz::z zh:Ht TRH- MPeople come in all shapes and sizes. The car must be suitable for peaple maxir
[ 3:1:171 Mumberof people \commercially available by 1 August 2006. || csr7 [Rrinirum sizes 1.3 m o 2 mweighing 25 kilagrams o 140 kilograrms.
|Four average size adults shall be able to travel in comfort for a period of 4 . Users shall b =
e s s | 2 User types aecoll 31200 i
The top level of cars are those in the price range £13,000 to £30,000 at 3.1.3 Movement

2006 pri . 1 = -
IFive ap\:::ae:e size adults shall be able to travel in comfort for a period of 4 2.1 Nationalities 0.642687 0 ' gl é;u? Economy
‘hours. | afely

= T ———— EThe car will be used in the following 0.769025 0 gl ggm ":f‘s
a3e 0f ACCEs

View related information View historical information

Car user requirements E Indinks (System Reguirements)
'3.1.2.1.1 Forwards

3.1.1.1 Number of people * 3.1.1.1 Number of people

1 ) Wext ohject differs.

:Users shall be able to travel at speeds up to 200 kilometers per 4 TRN-SR-53 geﬁefed:;bjed ‘TR!U{CSR—I?foﬂows:‘rere:—

‘hour. The car shall be able to 2 S i O o
move forwards at all metiniar & Rourcst b laualof o el 4 acboing
speeds from 0 to 220 Pq‘ lont ta-th dard of provided by-the & punw
kilometers per hour on ofcars-producedR2006—
standard flat roads with Five average size adults shall be able to travel in comfort for * Five average size adults shall be able to travel in comfort for a
winds of 0 kilometers per a period of 4 hours. period of 4 hours.
hour, with 280 BHP. | (Previous object differs. )
Not Set [Two average size adults and 3 average size children shall be ¥ Two average size adults and 3 average size children shall be
TRN-SR-26 able to travel in comfort for a period of 3 hours. This could able to travel in comfort for a period of 3 hours. This could be
The car shall have a be accomplished with a three seat arrangement. accomplished with a three seat arrangement.
mechanism to enable it to ‘This level of comfort required is defined as being equivalent ¥ This level of comfort required is defined as being equivalent to
be moved forwards or to the standard of comfort provided by the top 30% of cars the standard of comfort provided by the top 30% of cars
backwards. produced in 2009. produced in 2009.
Mot Set Users shall have easy entry and exit. ¥ sers shall have easy entry and exit.

L e e LI S B R B e T T T T T E) B il VN I
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4 Principles for Effective Requirements Lifecycle Management

Recognize the needs of all stakeholders

Automate your ‘ Use abstraction to

requirements process . manage complexity
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Further information:

“Requirements Engineering” by Hull, Jackson and Dick, Edition 2, Springer 2005
“10 Principles of Requirements Management” by Professor Ken Jackson
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