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Requirements Authoring Tool as part of
the Requirements Quality Suite
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The Requirements Quality Suite

» A set of integrated tools and a process aiming to:

> Define

> Measure
> Manage

> Improve

» the quality of the outputs of the Requirements’ Processes

»  RQS: integrated with IBM DOORS, VISURE Requirements, Reqtify
and Excel

> RAT: integrated with IBM DOORS
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RQS Version 4 : Features

> Definition of the Requirements Quality Process
> PDCA cycle

g

Roles Separation and tools separation
»  The Requirements Quality Suite (RQS)

g

Requirements Authoring Assistance: RAT tool

Focus on CCC metrics
»  Consistency

> Completeness

»  Correctness

g
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RQS Features

Metrics

Metrics based model for measuring and improving quality

Supports text based and NON text based measures

Supports metrics for individual requirements and sets of requirements
Customizable measures calculation engine

CCC Support

v Vv Vv Vv Vv

Functional Operation

» Multi roles operability (Project Manager, QA Manager, Engineer)
» Calculations can be performed on-line (on demand) or planned
» Fully integrated with RMS

Other features
» Enhanced reporting and subscription system B
» Individual requirements metrics based on Quality Functions
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The Requirements Quality Suite (RQS)

»  The Requirements Quality Suite (RQS) intends to tackle requirements
guality management by offering a set of tools and processes.

> RQS models requirements quality using the CCC approach (Correctness,

Consistency and Completeness)

il\/l' RAT

\ Requirements
|| Authoring Tool

knowledge
MANAGER

Requirements
Quality Analyzer

6 © The REUSE Company — http://www.reusecompany.com

Requirements Quality Analyzer (RQA):
to setup, check and manage the quality of a
requirements specification.

Requirement Authoring Tool (RAT):
to assist authors while they are creating or
editing requirements.

knowledgeMANAGER:

to manage knowledge around a requirements
specification: the ontology it is based on, the
structure of the requirements to be used in
the project, the communication between
authors and domain architects.
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The Requirements Quality Suite

> RQA — Requirements Quality Analyzer:
»  CCC: Correctness, Consistency and Completeness Analysis

»  Configure RQS with the quality policies and checklist of your
organization

> Check the correctness of your requirements specifications

> RAT — Requirements Authoring Tool:
»  Write your requirements easily by using an assistant
»  Correctness analysis on the fly
»  Consistency analysis on the fly

4
— > knowledgeMANAGER:
P > Manage all the domain knowledge behind the quality analysis
> Management of glossaries, taxonomies, thesauri and ontologies
»  Management of the boilerplates to be used by RAT
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RQS V4.1

The Requirements Quality Analyzer is a software tool that aids quality
assessment and improvement within requirements oriented software and

systems projects.

Quality configuration, measurement, reporting... following the CCC

> Measures single requirements quality »
(correctness)

approach.

DOORS Quality Analyzer
©) The Revas Coromey

(oot (wasie)

© The REUSE Company — http://www.reusecompany.com

Measures requirements docs quality
(completeness and consistency)

IRQA Qualltyb;h‘uagelutz(g'sw [_
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Requirements Authoring Tool - RAT
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Requirements Authoring Tool — RAT V4.1

» Main features:
> Assisting authors while they're writing requirements
»  Following a agreed upon set of boilerplates

»  Other (on the fly) features:

Quality assessment (correctness based on individual metrics) on the fly
Consistency analysis on the fly

Missing links on the fly

Inconsistent units analysis on the fly

N g e w

| RAT

]\'/

-

10 © The REUSE Company — http://www.reusecompany.com September 10, LBV ULITROWICOOERTELSE LS
2013



Reuse A
COMPANY Requirements Authoring Tool (RAT) D |

\ }

How to launch RAT

> Unlike RQA, RAT is fully integrated into your Requirements
Management System (RMS)

> Open you RMS, and find the proper menu options to:
»  Create a new requirement based on RAT
> Edit a requirement with RAT

»  Both options will replace the standard way of writing/editing
requirements offered by you RMS

V
'Madule created with RAT actual 0.0 en médulo /RQA Examples (Formal) - DOORS o ] e E

Archivoe Editar Ver Insertar Enlace Analisis Tabla Herramientas Discusiones | Authoring | user Change Management Ayuda
ﬂ@@ EF B B g @ ;LEI 5"“4_.‘ T3 B2 B By &Y @ Insert 3 Object l

1'-I"'Er[Star'u::lart::l view v“ Todos losni - ¥ F 4 1 £ [3 Edit Object below
= Module created with RAT 0

é----the software shall mail metric infc
i administrator shall be able to ser

43 the software shall mail metric information to authors

... The administrator would be able 52 at.imini.stratcrr shall be E.IFII|IE to .s.end re— N Incert 5 Object

Incertar N Edit Object below
Enlace >
Cortar
Copiar 4
Copiar URL

11 © The REUSE Company — http://www.reusecompany.t  pegar v
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Three different layouts/Modes

> Press <Alt> key to get the main menu, then click Mode to switch among modes

ff RAT - Requirements Authoring Tool -

Suggestions  Quality Ma:le‘

RATon
C RAT
CCC RAT

Requirement
By The REUSE Compan

Select your boilerplate to help you writing your requirement:

< Select a pattern group > - < f

> RATON:
»  Focused just on correctness
> Simplified layout

> C RAT: Includes RATon features plus:
»  Assistance in requirements writing

> CCC RAT: Includes C RAT features plus:
> Full correctness information
> Inconsistent units
»  Coupled/overlapped requirements

12 © The REUSE Company — http://www.reusecompany.com September 10,
2013
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Requirements Correctness

© The REUSE Company — http://www.reusecompany.com September 10,
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RQS’s Quality Functions: Single requirement

14

Most of the Single Requirement Metrics are quantitative.
The values of the metric are calculated counting items

» Example: Metric SIZE=> Counts the number of words.

The process is simplified by not allowing continuous quality functions Hig

The metrics use one of the following quality functions:

Good
Mhedinm
Bad

Good
hiedim
Ead

hmwfaﬁng

—

X1 Xz

Decreasing

X1 Xz

GFood
hlednum
Ead

Good
hiedium
Ead

Med

Low

N

textLength()

© The REUSE Company — http://www.reusecompany.com

1 10 20
Convex
1 1 1
! 1 ! 1
X X3 X3 X4
Concave
I I
X1 X3 X3 ¥
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Individual requirements supported metrics : Correctness

Size

Readability

Conditional vs. imperative sentences
Active vs. passive voice

Optional sentences

Ambiguous sentences

Subjective sentences

Implicit sentences

Abuse of connectors

Negations

Speculative sentences

Use of false friends

Use of deprecated concepts

Design terms

Flow terms

Number of domain nouns and verbs
Acronyms

Hierarchical levels

Volatility

Number of dependences

Standard Requirement B

15 © The REUSE Company — http://www.reusecompany.com September 10, LBV ULITROWICOOERTELSE LS
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Individual requirements supported metrics 1/3
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Size: expressed in paragraphs, chars, nouns or verbs. Long requirements will be
difficult to understand

Readability: number of letters between punctuation marks and some other
formulas than indicate whether the requirement will be easy to read. Ease to read
requirements generates less problems all over the project

Conditional sentences vs. imperative sentences: avoid would and use Shall,
should and will in the right way

Active vs. passive voice: avoid using passive voice to increase the readability of
the requirement

Optional sentences: maybe... Optional requirements must be stated by an
attribute, never in the body of the requirement

Ambiguous sentences: fast, user-friendly... What do the analyst, the coder and (o
. 4 ROA
the customer understand by the same ambiguous sentence L

© The REUSE Company — http://www.reusecompany.com September 10, LBV ULITROWICOOERTELSE LS
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Subjective sentences: in my opinion, | think that... Don’t show your ideas, but what the
system should do

Implicit sentences: it must be provided by them... Too many pronouns make your
requirements difficult to understand

Abuse of connectors: and, or. Many times connectors reveal different needs enclosed

within the same requirement, loosing the atomic characteristic
False friends: customized according to “mother language” of your project

Negations: no, never... Two or more negations in the same sentence make it difficult to
understand

Speculative sentences: usually, almost always... Make the requirement imprecise
Design terms: loop, hash... Remember, avoid How, concentrate in What

Flow terms: while, if, else... Remember avoid How, concentrate in \What B o

© The REUSE Company — http://www.reusecompany.com September 10, LBV ULITROWICOOERTELSE LS
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Individual requirements supported metrics 3/3
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Number of domain nouns and verbs: domain terms and verbs should be
involved into the requirement specification, nevertheless, too many different terms

in the same requirement many times means multiple needs
Acronyms: avoid those that don'’t belong to the domain representation
Deprecated concepts: avoid those concepts whose use is no longer accepted

Hierarchical levels: don’t complicate your specification with too many indentation

levels
Volatility: if a requirement suffers many changes, you must be very careful with it

Number of dependences: the same if your requirement is the source of too many

dependences
' \,x‘f

RQA
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RAT — correctness

Start your RMS

Create/Edit a requirement with RAT

Type/Edit the textual content of your requirement
You'll have the quality information on the fly

o e g

Quality frame: / Yellow / == / Med / quality

B W

Original requirement: ID: & - the system shall be able to fly high Quality Assesement Summary

the system shall be able to fly high Metric

.j;;ﬁtleast one domain verb must be used 0
.).-'fThe number of verbs not recognized by t.. 1
- The number of concepts not recognized ... 1

| Save and close "| [ Cancel ]

Quality Metrics

» 19 © The REUSE Company — http://www.reusecompany.com September 10, % Ul udlaliz saaln
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RAT — correctness
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Click on any of the metrics, in the right-hand side, to highlight the

concepts in the text

-

:j'x_“: RAT - Requirements Authoring Tool

DB D ) |

Crriginal requirement: ID: 198 -
The system shall be able to fly high.

Quality Assessment Summary

Metric Value
%4 The number of verbs not recognized by t... 1

- At least one domain verb must be used

0

20

Save and close A
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»  Switch to CCC mode for more correctness details

|| Requirements Authoring Tool
| By The REUSE Company

[ Select your boilerplate to help you writing your requirement:

Requirements Authoring Tool (RAT)

| on- System Functionality v | <Selecta pattern =

Baoilerplate example: < none >

Original requirement: ID: & - the system shall be able to fly high

Quality Assessment Summary

the usar of the system shall be able to fly glgkdetric Yalue
ol D
.);?’Domainverbs 0
\/ Unclassified verbs 1
.).-/ Unclassified concepts 2

Current boilerplate elements:

Quality details (after double-click)

NOUN «STAKEHOLDER=» (0) | PREPOSITION FOR GROUPING NOUN (1) | DETERMINER (0

4 | mn |

(3) | MODAL VERB «MODAL COMPULSORY= (1) | VERB TO BE [D)|
(3) | MODAL VERBE «<MODAL COMPULSORY= (1) | VERB TO BE (0)

]

| Matching boilerplates | Syntax | Similar requi ts | Inc tunits Quality métrics assessment | Textual t | Additional 5
. y . Affects overall i ‘
Metric Value Quality Recommendation quality

& Text length (words)

/| Incomplete sentences 0 oK

‘/ Ambiguous sentences 0 oK

/| _randitinnal made 0 ok [F1 3

| Save and close "| [ Cancel ]

© The REUSE Company — http://www.reusecompany.com
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RAT — correctness

»  Switch to CCC mode for more correctness details
» And even more textual details in the Textual assessment tab

y ; e e e -
/" RAT - Requirements Authoring Tool ' @I&J E=NEE
p - - . - [ g— 1
Suggestions Quality Mode
Requirements Authoring Tool N\

By The REUSE Company ] N
Select your boilerplate to help you writing your requirement: H
| o1- System Functionality v | <Selecta pattern > =

Boilerplate example: < none >

L
Criginal requirement: ID: 200 - Quality Assessment Summary

The radar should rise a warning when objects greater than 2 meters are detected Metric Value ™ |

i

).-. Passive voice 1
):f Conditional mode 1 |
‘f Imperative mode 0 |
- Domain concepts glY |
|
G |
B
| N
bl
L
Matching boilerplates ' Syntax ' Similar requi ts  Inconsistent tunits Quality metrics assessment | Textual assessment | Additional attributes @ (]
- - - - |
The radar should rise a warning when objects greater than 2 meters are detected - Unclassified concepts » | f
- Passive voice L
28] Conditional mode I

-l Domain verbs S

] n »

| Save and close "| [ Cancel ]

» 22 © The REUSE Company — http://www.reusecompany.com September 10, LUPIYDUTRTU EgEATELSEN L
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Requirements writing assistance

© The REUSE Company — http://www.reusecompany.com
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RAT — writing assistance

» Based on bolilerplates and patterns

» Based on the information from a controlled vocabulary
»  Switch to C RAT mode and select a pattern:
> First select a group, then a specific pattern

24

r= ——
:_\,ff RAT - Requirements Authoring Tool - - 4

s l P =

Select your boilerplate to help you writing your requirement:

01 - System Functionality
0101 - System Functionality : Capability Requirements
0102 - System Operation : Modes and States Requirements

01.04 - System Responsibilities : Duty Requirements

01.05 - Structural (System Structure Description) Requirements
02 - System Properties

02.01 - System Physical Requirements

03 - System NON Functional Requirements

03,01 - Performance Requirements

03,02 - Safety Requirements

03.03 - Security Requirements

03,04 - Reliability Requirements

0103 - System Dynamics : Dynamic Description Requirements 3

| < Select a pattern group > - < Select a pattemn > -

Quality Assessment Summary

Metric Value

" Undlassified verbs 1
3l Domain verbs

| Save and close "‘ [ Cancel l
—03.05 - Availability Requirements —
-0305 - Usability Reguirements - W
© The REUSE Company — http://www.reusecompany.com September 10, LBV ULITROWICOOERTELSE LS
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RAT — writing assistance

> Now RAT warns you in case you’re not following the syntax of the
selected pattern

»  Controlled vocabulary is accessed to provide the right set of
concepts in each step (intellisense)

pattern matched
Yellow: not fully matched yet, but in the right way
not matching pattern

Original requirement: ID: 198 - Quality Assessmen t Summary

The manager shall be able to abnonnally ac Metric Value

Accede |
Accelerate - Domain concepts 0
Accept - Domain verbs (4]
Access
Accumulate
Acquire
Activate

Actual! } Save and close V| [ Cancel ]
Actualize

.
\ Matching concepts from controlled vocabulary (intellisense)

» 25 © The REUSE Company — http://www.reusecompany.com September 10, %l il daia L
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RAT — writing assistance

»  Switch to CCC mode to have even more information about the
elements of the boilerplate

f:ﬂ RAT - Requirements Authoring TDDI"'"“ m @‘&J EIEM
Suggestions Quality Mode
g ~
Requirements Authoring Tool ~
By The REUSE Company ]
Select your boilerplate to help you writing your requirement:
01 - System Functionality - Stakeholder Functional Requirement -
Baoilerplate example: [ the manager of the airplane shall be able to accelerate the accelerometer]
Original requirement: [D: 198 - Quality Assessment Summary
The manager shall be able to abnonnally ad Metric Walue
Accede | d
Accelerate +" Domain concepts 0
Accept + Domain verbs [i]
Access
Accumulate
Acquire
Activate
- Actualise
Current boilerplate elements: Actualize @
M h b I I I . NOUN (0) |
atching boilerplates slots:
[MOUN «STAKEHOLDERs (0) | MODAL VERB «<MODAL COMPULSORY= (1) | VERB TO BE (0) | Able (1) | To (2) | ADVERE =LY Adeverbss (4) | VERB TO BE (0) | «F-DUTY ACTION. (1) » [
current token NOUN «STAKEHOLDER» (0) | MODAL VERB «MODAL COMPULSORY (1) | VERB TO BE (0) | Able (1) | To (2) | ADVERB «LY Adeverbsx (4) | VERE «F-MODES AND STATES : TR.MISD
g NOUN «STAKEHOLDER= (0) | MODAL VERE «<MODAL COMPULSORY» (1) | VERB TO BE (0) | Able (1) | To (2) | ADVERB «LY Adeverbs» (4) | VERB «F-CAPABILITY= (0) | INC ) |+
previous tokens S AL (0 AR I R AL CAMMRLILEOTY 131 LMEDR e B AL1S (53 172 L Amirn 4 aZ.C (0 i T wrernrace e ..'.
- Yellow: next tokens
Matching boilerplates ' Syntax  Similar requi ts  Inconsistent t units  Quality metrics assessment | Textual t  Additional attribut H
Metric Value Quality Recommendation ):Lf:ﬂ; Zeeral =
E Implicit sentences 0 High
.‘"I Connectors 0 High
?.-‘l Rationale sentences 0 High
/| In-links 0 High In-links must be used according to the guidelines and policies of your ... -
I
| Save and close "l [ Cancel I l
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Requirements Consistency
(inconsistence units)
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Consistency: inconsistent units

» Root problem: inconsistent requirements could be difficult to find, therefore,
the cost of finding them in later stages of the SDLC or even in a production
environment is really high

» Goal: try to detect, in the same Requirements project, the use of non-
consistent units (e.g. two different requirements measuring something in
yards and meters)

» Management: RQA, out-of-the-box, already includes many of the most
common measurement units. The user is able to extend this list at any
moment

» Solution:

Show, on the fly, when your current requirement conflicts with other
previous requirement in the same project B

28 © The REUSE Company — http://www.reusecompany.com September 10, LBV ULITROWICOOERTELSE LS
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RAT - Inconsistent units

Switch to CCC mode

Write your requirement

Click on Inconsistent measurement unit tab

Click now on any of the inconsistent requirements to see the whole

tent of th - Tt e Rirorg o v EN ey
content or the requireMen || cu e
—
S -,
Requirements Authoring Tool ~
By The REUSE Company ] ]
Select your baoilerplate to help you writing your reguirement:
01 - System Functionality - < Select a pattern >
Boilerplate example: < none >
Original requirement: ID: 199 - Quality Assessmen t Summary
The radar shall provide a special warning about objects at less than 100 meters Metric Value
ed
Ambig 5 sente 1
Domain concepts 0
Domain verbs 2
Current boilerplate elements: @
1
Matching boilerplates ' Syntax  Similar requirements = Inconsistent measurement units | Quality metrics it Textual Additional attrib @
[ - |
Re 0 e e 0 O Code MName Description + |The radar shall detect objects bellow 10000 miles high
= 138 The distance to the authars must ...
O 152 Requirements must be written by ... H
The radar shall detect objects bell...
| saveandcl | [ cancel |

2013
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Overlapping requirements
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Consistency: Overlapping Requirements

>

31

Root problem: coupled specification could be the source of inconsistent
specifications, therefore, the cause of many rework and poor quality projects

Goal: automatically detect overlapping (inconsistent) requirements inside a
single module or even among different modules or projects

Approach:

Generate a semantic graph out of every single requirement: using linguistic
technigues together with ontologies

This graphs don'’t relay on the words in the requirements, but in the real
meaning (semantics) of a whole sentence

RQA compares those graphs to find out the semantic similarity among
requirements

For two similar requirements, the parts of the graph are evaluated looking for
inconsistencies

Solution: once detected, the user can decide whether or not to go on with the | 7
current requirement, or remove a previous one

© The REUSE Company — http://www.reusecompany.com September 10, LBV ULITROWICOOERTELSE LS
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Consistency: Overlapping Requirements
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> Using requirements pattern to generate semantic graphs and find “similar”
requirements

|
URO044 :The hole made drillingjmust be filled withjmud,

move the broken rock out of the way.

t lubricateg the bit and help

UR03442_:._Thedrilling fluid, used“o move the broken rock out of the way, must be
used tojgrease jthe bit whilelmaking the hole.
Semantic
I\%ylﬂjﬂm equivalences:
Dril Lubricate
rilling
fluid Grease
. Lube

Emulsion oil

mud :

Water

mud

S
UR044
———/ - -
—
UR03442 System
Knowlt_a-dge
Repository
» 32 © The REUSE Company — http://www.reusecompany.com September 10, LUPIYDUTRTU EgEATELSEN L
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Consistency: Overlapping Requirements

/1 RAT - Requirements Authoring Tool @I&J EIEM
Suggestions  Quality Mode
-“-“-u\.m - —
Requirements Authoring Tool N\
By The REUSE Company |
Select your boilerplate to help you writing your requirement:
01 - System Functionality +| | <Selecta pattern > =
Boilerplate example: < none >
Original requirement: ID: 200 - Quality Assessment Summary
The radar shall rise a warning when objects greater than 2 meters are detected Metric Value
\/ Domain concepts 1]
i Domain verbs 2
Flow sentences 1
Current boilerplate elements: @
/ Requirements considered semantically similar
1
Matching boilerplates = Syntax  Similar requirements  Inconsistent measurement units ~ Quality metrics assessment  Textual assessment  Additional attributes =
| Code Module Author MName Description Similarity |
The radar shall provide a special warning about objects at less than 100 meters
Save and close V| [ Cancel ]
. ST RO PO Oe TELS e
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Other actions and Ul elements

© The REUSE Company — http://www.reusecompany.com
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Requirements Authoring Tool — RAT

2a) Quality frame

¢ RAT - Requeemants Autharng Teol

Chundiby ASSEESTE Surmanay

| maebric Value |
The nuamber of concepts nod recognitzed ... 1
= The nuamber of werb reot recegnized by L.

Tiipe your fegquerement Pere:
Thee: bt rriait bee: bl 80 visiaplise the requinrement qualty

2b) Quality list box

| Save and chose |= | | Cancel

3b) Action buttons

3b) Action buttons

» 35 © The REUSE Company — http://www.reusecompany.com September 10, LSJYOUTIOWIe0ge) retsents
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7 RAT - Ra.:quiremem:.;uthun'ng Taal @I&J EI&M

. - -
Requirements Authoring Tool — .'\ |
By The REUSE Company ] | g

Select your boilerplate to help you writing your requirement:

lo1- System Functionality v | <Selecta pattem >

Boilerplate example: < none >

QOriginal requirement: ID: 199 - Quality Assessment Summary

The radar shall provide a special warning about objects at less than 100 meters Metric Value

Maximize/Minimize the section

= -
o .
- Ambiguous sentences 7

g .
»+ Domain concepts
- Domain verbs

Current boilerplate elements:

Attributes coming from the RMS

F T 5 al
I Matching boilerplates I Syntax ! Similar 1 quil nts | Inconsistent nent units | Quality metrics ent | Textual t | Additional attributes ¢
Attribute Value i
Created By Administrator
Created On 29 August 2013
Created Thru Manual Input -

| Save and close "| [ Cancel ]

» 36 © The REUSE Company — http://www.reusecompany.com September 10, LS ULTRTIOW UG ERTELSEN Lo
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