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The REUSE Company (TRC)

Knowledge Centric Systems Engineering

The REUSE Company is specialized in the application of
Semantic Analysis Technologies to a wide range of
industries (Aerospace, Defense, Automotive, Railway, Energy...)

Our main focus is on System/Software Traceability, Reuse
and Quality.The integration of tools and technology from The
REUSE Company facilitates the representation, analysis and
exploitation of knowledge allowing for a knowledge-centric
systems engineering approach.

Our mission is to promote system/software and knowledge
reuse within any organization, by offering processes, methods,
tools and services that make it possible.Ve offer technology
that is fully integrated within the organization's production
chain.

Requirements patterns for Requirements Quality Analysis
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TRC - Our competences
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RQS — Requirements Quality Suite

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

> Automatic measurement of requirements quality metric
> Support to Requirements Authoring

> RQS models requirements quality metrics using the CCC approach (Correctness,
Consistency and Completeness) “

~ | > 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.

SKR
(System Knowledge
Repository)

<

/

= |

%
a‘ N

> Knowledge Manager (KM): to manage
knowledge around a requirements
specification: dictionaries, glossaries,
concept maps, knowledge models,
ontologies, patterns...

SKB (System
Knowledge Base)

SAS (System
Assets Store)

v I
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Requirements quality metrics: knowledge needs

All RQS Metrics are mapped as Inference rules v

Consistency metrics (most)
Completeness metrics (some)

Correctness metrics (few) N—
Semantic retrieval capabilities \

Writing assistance (RAT)
Correctness metrics (few /
(few)
ompIlé )
Semantic retrieval capabilities

—_—

Completeness metrics (some)
Correctness metrics (few) e
Semantic retrieval capabilities
Writing assistance

CCC Metrics (most) } —_
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Requirements patterns

> Represented as a sequential set of restrictions: placeholders (aka slots)

> Grammar for a specific language
> Used for:

> Requirements writing

> Create new quality metrics

> Improve accuracy of other quality metrics
> Knowledge elicitation

> Requirements elicitation

[ When J [ <Condition> J [<Component>J [ Shall J [ <Action> J [ <Object> J {Timeconstraint

~—
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Requirements patterns: slots (content)

» Term — Obligation to have a Normalized Term at a particular
position of the sentence

> Its format representation is first character of the term in capital and Wheel
the rest in lowercase.

» Term tag (Syntax)— Obligation to have a Normalized Term of a
particular term tag at a particular position of the sentence [
NOUN ]

> The format representation is to write it in uppercase.

> Semantic cluster — Obligation to have a Normalized Term of a
particular semantic cluster at a particular position of the

sentence
> Its format representation is to write it is like the Terms but «System
delimited with the ‘« »’ symbols. Element»

I © The REUSE Company, 2017
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Requirements patterns: slots (content)

L4

Term tag (Syntax) + Semantic cluster - Obligation to have a
Normalized Term of a particular term tag AND a particular semantic
cluster at a particular position of the sentence

> Its format representation is the combination of term tags and semantic NOUN +
clusters separated by the | symbol. «SIGNAL»

Sub-pattern — Obligation of a part of the document to match a sub-
pattern

uppercase and the rest in lowercase and it’s delimited by the square

> Its format representation is the first character of the pattern name in
[Condition]
brackets.

Part of Speech (POS) — Obligation to have a Normalized Term where
the user input is a POS at a particular position of the sentence

> lts format representation is the text delimited by quotes.

€6 9

> Eg:tis

> |s compared against the original Input text and the normalized input text

© The REUSE Company, 2017
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Requirements patterns: slots configuration

L o VERE -+
-
o b
~ Select the new slot restriction to be added: - B L o
Select your desired slot restriction to be added:
Text or Part Of Speech:
Tem:
Q X
Tem Tag:
Temtag: |ADVERB Q|x
Example tem: | Automatically X *E =
vl 3D
Cluster: = =
Cluster: | «LY Adverbss Q| x ?
AN . Example tem: | Automatically QX
Pattem:
Pattem group QX Hide Advanced Setup
ADD a new slot - Advanced st see
[ Optional
Ok Cancel
[ Wildcard
[ Relationship Type Restriction:
%
«LY Adeverbss VERE e i

0t <
0t b

ADVEREB o = Can formalize as occurence

/\’ A couple of Excluded Tems S
MOVE slots S Do

# Must

Shall
Wil M
Normalization rules
automatically selected
INFINITIVE FROM PARTICIPLE/PRE...
haortcaly =TS
13 © The REUSE Company, 2017
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Requirements patterns

» Some included OOTB with RQS Server installation
> Other included in specific RQS Libraries

» Managed in Knowledge Manager

» Managed by Knowledge Architect...

» ... but also requested by Requirements Authors

= Knowledge Manager m v
Terminology Conceptual Medel Formalization Indexing & Retrieval Artifacts System Repository (& Requirements Authoring Tool Plugin for DOORS - u x
File Suggestions View
aee (X 1] Q ° —
Sentence Add new Complex Add complex  Patterns g Requirements Authoring Tool Plugin for DOORS
paiferns pattern  patterns  pattern  suggestions,
Textual Pattems Pattems Test By The REUSE Company
Search fields for pattem: Authoring with every indexable pattern within the group '02.01 - System Physical Requirements' b Correctness metrics summary:
ertfier. - [] Equals to: 0201 - System Physical Requirements @)~ | | <Select a pattern > - Metric Value
Name: | - . = 2= = ¥ Term tag: VERB 3
& @9 & B I U AN L IE = - ¥ R47 - Style guide 0
Pattem group: | =
When the speed of the car is above 5 mph, the car shall lock the doors
Paitem example:
&) Suggest adding 'doors' inte the domain
Cortains a slot restriction of: &)  Suggest renaming 'doors' in the domain >
Tex: [ #1  Suggest deleting 'doors’ from the domain
Custer: (0] Pgest adding 'doors' as part of a new relationship _
Orly relationship type and tem tag restrictions E Pattern name
iy e < thel (@) Suggestthe whole requirement a5 a new pattem
Pattem: [ 1 Physical property (system el...
103010 System Physical Characteris...
Indexable: (W] Enabled: W] Flag: W] FRevised: [W] Usedassubpattem: [W] Hasrelationships: (W] Has examples: [m] Cut Ctrl+X
. Paste Ctrl+v
Batiems Suggest manual assessment Rezay
Identifier Name Example " Weight Times used as subpatiern  Indexable Enat =
. Other quality elements:
: . o Links Lessons learned Quality forums Syntactic information Formal representation Pattems information
700 [<System> <Action> <Agent>] the sircraft shall start the fight 1 5 Correctness Completeness Consistency Terminology usage Similar requirements Additional attributes
699 [<Stakeholder> <Action <Agent>] the pilot shallfly the aircraft 1110 0 7 2 Py
I
698 [<Stokeholders] the pict 1101 E = Metric Comrectness  Value Summary Lk al :((u\;r:;ﬁ:as
695 [<System> <Actionz] the aircraft shall fiy 1,100 1 [¢ | ¥ Termtag: VERB 3 Too many verbs m tag:
. 704 [Condition] when the road be freeze 250 1 [ | ¥ R47-Style guide D The structure of the requirement must follow one of th...
703 [Condition 2] when the car detect accesing 220 1 ~ Ambiguous sentences 0 N/A
701 [Condition 1] when the road be freeze 210 1 7
D= Save and close -
ety ComscsdtoCITRCRAS-DocumentaconEvens 20172017 01 2 Webiar - PaemsiAGS 1151 Engis) - Patoms Demomat | R T -
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Requirements patterns for authoring

> Represents the structures every correct requirement should meet
»  Different types of requirements = different patterns (templates)

» Customizable for every domain, customer and content of each
requirements document

» Libraries with sets of patterns (safety, acquisition, 1SO26262, EARS...)

16 © The REUSE Company, 2017
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Requirements patterns for authoring

Metric baseline configuration: 2.-Intermediate configuration — m} X

Mame: |2.-Intermediate configuration |

Comectness metrics  Completeness metrics  Consistency metrics S QALY Aty
Authoring enzable pattem matching metric:
Pattern groups ‘01 - System Functionality, 04.07 - Functional Interfaces Requirements, 01.01 - System Functionality : Capability Requirements ... and 28 more
S
| Identifier Metric Idertifier Name rY qgmna g Weight Enabled Comectness type
L 6865 7 R4 - Defined verbs Most languages are extremely i 1 Non-parameterized
o G866 44 R40 - Parent child (Child view) This metric enforces that everyr.. 1 Parameterized - Indink
o 6867 44 R40 - Parent child (Parent view) This metric enforces that everyr.. 1 Parameterized - Indink
L 6868 33 R44 - Synonyms In & specification it's possible to 1 Non-parameterized G ree n :
o = FATIRaE = = b MNon-parameterized

R46 - Acronyms (abbreviations)

/Well written requirement

s o7 LT e A s bl

Pattern groups for default metric configuration - 0 X

Pattem groups for default metric corfiguration 2 -Intermediate: configuration: File Suggestions View

Identifier Pattem group - A

Requirements Authoring Tool Plugin for DOORS

By The REUSE CDmFan" /

pattern 'Physical property’ v Carrectness metrics summary:

7 01 - System Functionality

9 01.01 - System Functionality : Capability Requirements

10 01.02 - System Operation : Modes and States Requirements
23 01.03 - System Dynamics : Dynamic Description Requirements
24 011.04 - System Responsibilities : Duty Requirements
11 01.05- Structural (System Structure: Description) Requirsments
12 02- System Properties

02.01 - System Physical Requirements (3) © | | Physical property = L= Value

13 02.01- System Physical Requirements
@ Name:
25 03- System NON Functional Requirements
[Physical property]
18 03.01 - Perfomance Reguirements
19 03.02 - Safety Requirsments Description:
N/A
Add patt links
patfem group in Pattern groupls):
34 03.05 - Availability Requirements [ Delete pattem group links = 02.01 - System Physical Requirements (13)
33 03.06 - Usabilty R ot
sebifty Requrements BE selectall Example:
35 03.07 - Martainabilty Requirements
- 00 Salect none = the maximum air pi re of the the E
36 03.08 - Portabiity Requirsments [ = The maximum air pressure of the aircraft must be 2
37 03.09 - Lfe Duration Requirsments B8 Invert selection I ndexabl Enatied: | Welaht
. exable: | Enabled: cight:
39 03.11 - Other NF Requirements D Refresh Ves Ves
L 38 03-10 - Ergonomics Requirements
26 04 - System Interaction with other Systems Syntax:
8 04.01 - Functional Interfaces Requirements
28 04.02- Stakeholder Interfaces Requirements ARTICLE «PROPERTY AND PHYSICAL CHARACTERISTIC: . ‘ PREPOSITION OF ‘ ‘ ARTICLE . _ . ‘ MODAL VERB | NUMBER | «UNIT=
25 04.03 - Btemal Systems Requirements Oprianal Ogtienal Opsianal
No. of pattem groups: 31
Properties:
PhysicalCharacteristic = <PROPERTY AND PHYSICAL CHARACTERISTIC»
UsedUnit = «UNIT=
Subsystem = <SYSTEM»
<. And 2 more
Relationships:
| 7 [[<Property=] [C.O orced relationship type = «Property=] : [[System/SystemElement]] [C.0. = 1; Cluster = <ENTITY»] || [<PROPERTY AND PHYSICAL CHARACTERISTIC»] [C.0. = 2]]

o SSVE and close = Cancel |
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Requirements patterns for authoring

> How to create a set of patterns:
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%
Requirements patterns and quality metrics

» Three mechanisms as parameterized metrics in RQA

Metric baseline configuration: 2.-Intermediate configuration — O x
Name: |2 -Intermediate configuration |
Comectness metrics  Completeness metrics ~ Consistency metrics
Authoring pattem groups used for the non-parametenizable pattem matching metric:
“’ Pattern groups S i irements, 01.01 - System Functionality : Capability Requirements ... and 28 mare
Metrics
Identifier Metric |dentifier Name 4 Rationale Weight Enabled Comectness type =
o 6865 7 R4 - Defined verbs Most languages are extremely ... 1 MNon-parameterized
o 6866 44 R40 - Parent child {Child view) This metric erforces that evenyr... 1 O Parameterized - Indink
Wf 6367 44 R40 - Parent child {Parent view) This metric enforces that evenyr... 1 O Parameterized - Indink
Add new parameterized metric 3 | E=1° Attribute metric -
Edit metric [E  In-link type metric
Delete parameterized metric(s) E=1° Out-link type metric
Enabled E=1° Term tag metric
K K K o Cluster metric oroup ...
Pattern groups used for the non-parameterizable pattern matching metric = v
- ' &, Import new metrics based on new special sentences —
No. of metrics: 75 Enabled: 55 B Pattern matching metric E.!
Selected metric ranges [% Copy to clipboard Pattern group matching metric
Lower limit = Upper limit Mandsg % Se] Pattern group and pattern matching metric
EB Select none . . : =
og s
] 1 += False |OO [nvertselection Sub terms in SCM metric
() Refresh Super terms in SCM metric
‘% Custom-code metric
Low —‘
0 1 @
Mo. of ranges: 2 F&; E.!
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Requirements patterns and quality metrics

» Three mechanisms as parameterized metrics in RQA

> Pattern matching and Pattern group matching metrics

Requirements patterns for Requirements Quality Analysis

> Example: all requirements with type Safety must be compliant with a
pattern in the System Safety Requirement pattern group

Parameterized pattern metric

Metric information

Name: [Pattem: [System Safety Requirement]

Rationale:

eight 1)s
Enabled

Apply only on requirements holding this expression over an attribute

Atribute; |Type

Type: |Sting

Operator: |=

Value: |Saletﬂ

Pattem parameters:

Pattern: |[Sy5tem Safety Requirement]

Count repetitions

21

MName: ‘2 -Intermediate corfiguration

Metrics
Identifier

i  Patiern groups

No. of metrics:

Selected metric ranges

Lower limit

Metric baseline configuration: 2.-Intermediate configuration - m]
Comectness metrics  Completeness metrics  Consistency metrics
Authoring pattem groups used for the non-parameterizable pattem matching metric:
01 - System Functionality, 04.01 - Functional Interfaces Requirements, 01.01 - System Functionality : Capability Requirements ... and 28 more

Metric Identifier Name Rationale Weight Enabled Comectness type ~
6834 24 Outdinks Arequirement must be traced, a... 1 O Non-parameterized
6335 45 Outdinks: Verfies This metric enforces that every ... 1 O Parameterized - Qutdink
6836 26 OQut-of-domain concepts Mouns that are not part of the o... 1 Non-parameterized
6337 25 CQut-of-domain verbs Veerbs that are not part of the on... 1 MNon-parameterized
6838 93 Out-of-SCM terms Verbs that are not part of the SC. 1 O Non-parameterized
6339 43 Par terms Depending on the specification . 1 O MNon-parameterized
6840 47 Pattem: [METRIC: Imprecise prepositions] 1 Parameterized - Pattem matching
6241 47 Pattem: [Passive detector] 1 Parameterized - Pattem matching

7 Pattem: [System Safety Requirement] 1 Parameterized - Pattem matching
6344 53 R1 - Indefinite articles This rule define the definite articl. 1 Non-parameterized w
76 Enabled: 56 - =
Upper limit Mandatory Quality level Summary Description
Invalid requirement stru...  The requiremertt is labeled as Safety, however, High
igh
1 = False High .
Medium
Low
0 1 =

2 ]

Mo. of ranges:

(e ][ Gowo
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Requirements patterns and quality metrics

22

Three mechanisms as parameterized metrics in RQA
“Pattern group and Pattern matching” metric

An example is worth a thousand words:

> Every time a requirement is using mph, it should also use Km/h
> “When the speed of the car is below 5 mph, the car shall lock....” X
> “When the speed of the car is below 5 mph (8 km/h), the car shall lock....”

Solution:
> A patter to represent: NUMBER + <SpeedUnit>

> Another patter for: NUMBER + <SpeedUnit> + ( + NUMBER + <SpeedUnit> +)

> Both in the same pattern group, but the second one with more weight

> A metric to detect that whenever any of the patterns in the group is discovered,

the short one is not welcomed

© The REUSE Company, 2017 LV VLTSI [EUY e

[

.|
e



,‘R

=US=

Requirements patterns and quality metrics

» Three mechanisms as parameterized metrics in RQA

> “Pattern group and Pattern matching” metric

Requirements patterns for Requirements Quality Analysis

Pattern - Syntax a x
Pater fields:
Requirements Quality Analyzer - o x
Name: | |
File  View
Original example: |5 mph (8 km/h) ] Authoring without pattems @ Correctness metrics summary:
Curent example: [5mph (8 km/h) ] " Metric = Value

Corfigure the syntax:

+ [Number + uni] == | OPENING ROUND BRACKETS | o= [Number + unit] = | CLOSING ROUND BRACKETS | ==
- - -
Parameterized pattern group and pattern matching metric m] x

Metric information:

< No pattern group >

Mo selected pattem greup implies no writing assistance

& @ o

A©®

When the speed offfie car s 5 mph, the car shal

inks: Verifies
" Pattern [Number + unit] in Pattern..

Quality Contral

Medules New aggregated

module

project

Requirements Quality Analyzer

Project configuration Quality Assurance

User Requirements =

Correctness Completeness

Y

Suggestion

Consistency

Project

Requirements Quality Analyzer
File View
Authoring without pattems
< No pattern group > v

4 B @ 9 Coem—

No selected pattern group implies no writing assistance

AO

When the speed Dfl({ar is 5 mph (8 Km/h), the car maDn the

Metrics

management

credentials
RQS Synchronizer

Name:
Rationale:
\eight
Enabled
. Apply only on requirements
—_— Attribute:
Type: |Sting
Operator

Value:
Pattem group and pattem p
Pattern group: [NUMBER
Patiern: | [Number =

Count

23

Authoring pattem groups used for the nen parameterizable pattem matching metric:

High quality

Quality forums
Completeness

Correctness

CM

Consistency

Requirement ariginal data

Value Summary

0 N/A
0 N/A
0 N/A
0 N/A

Syntactic

Terminology usage

Formal

- o
## Correctness metrics summary:
Metric B Value
o In-links: Verifies 0
Edit manusl assessment Ressy

Patterns information

Similar requirements

Additional attributes Links.

Imperative mode
R36 - Value Range
R4 - Defined Nouns
R4 - Defined verbs

[ Retoad | [ Recalculate quality | [ Open objectin DOORS | [ save in DOORS | | Cancel |

Pattern groups |01 - System Functionality, 04.01 - Functional Interfaces Requirements, 01.01 - System Functionality : Capabilty Requirements ... and 28 more
Metrics
‘ Identifier Metric: Idertfier Name Rationale Weight Enabled + Comectne:
L 195M 44 Indinks: Verifies 1 Parameteriz
v 19514 97 My forbidden concepts 1 Non-param
o 19515 17 MNegative sentences Including more than one.. 1 Nor-parami
3 1 Other quality elements:
19525 47 Pattem: [METRIC: Imprecise prepositions] 1 Parameteri] Lessons leamned
N 18526 AT Dattar: [Daceim At 1 A Paramatar Correctness
Mo. of metics: 77 Enstled: 50 " Metric
W In-links: Verifies
Selected metric ranges + Ambiguous sentences.
Lower limit = Upper limit Mandatory Quality level Summary + Avoid sub terms in the S
» Conditional mode
1 += Te Low Missing inform... Whenever a requirem )
Medium
No.of ranges: 2 0 1 =

RMS Repository: 36677@localhost: Project RQS Examples English ~ RMS User: jmfuentes

Connected to'CATRC\Demos\RAS w15 1 4 (English) - Training mdb"
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Patterns to contextualize other metrics

> Example: passive voice detector

> Leading to false positives:
» “When the car is started, the ac system shall send...”

> When replacing by a pattern with more context:
> Shall +To be +Verb (PP)

> No false positives:
> “VWWhen the car is'scarted, the ac system shall send...”

Pattern - Syntax

Pattem fields:

it
Name: |Passive dtector: To_be = Verb (PF) |
Original example: |
Curent example: [be abandon |
Configure the syntax:
-+ VERE TO BE + VERB +
-
-
+ +
[ be |
(B

001 8HIA

Advanced slot setup
] Optional
[ Widcard

[ Relationship Type Restriction:
Q|[X
Can formalize s oceurence

Excluded Tems

Nomalization rules
< INFINITIVE FROM PARTICIPLE/PRE... >

Finish

Cancel

> “When the car is started, the ACTIVE signal shall be sent”

> Similar examples solved with patterns:

> “Partl shall turn around Part2 at a minimum*saeed of 200 rpm”

> “The weight of Partl shall be around 2 Kg”

24 © The REUSE Company, 2017
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Patterns to filter out requirements not affected by a metric

> Not all the metrics shall affect to every requirement in a document
> Every parameterized metrics can include a pattern in its config screen

» Those requirements not matching the patterns will not be affected

Panem groups -5 0401 oo y - Capaiity Fequremerts . and 28 more

Enabled Suitable for checking on the fly

e Cxgees mearse s 1ok e e e s e T e
Attribute: | | [@] (K] operator: ~ | Value:

Type: | String -
a ‘Configure Properties consistency metric

Select the suitable pattem groups and pattems to analyze the requirements for this metric
Pattem groups: Pattems

Identifier Pattem group Identifier Fattem

12 [02 - System Properties] 688 [Physical property with temporal condition]
Cancel feee 687 [Physical property]
i 685 [System property]

5

No. of pattem groups: 1 E‘o No. of pattems: 3 E;

25 © The REUSE _
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Requirements patterns for Requirements Quality Analysis

Patterns to extract information for completeness and consistency

» Consistency and completeness metrics are mostly based on relationships
(semantic graphs) or properties extracted from requirements

> Pattern formalization is the key point to rule the way this information is

Pa Sy o X
Pater feld
eeeeeeee
Ll Prysical propery ] |
Onginal example: | |
Curent example: [the maximum air pressure of the the system must be 2000 kg |
Configure the syntax:
= | +PROPERTY AND PHYSICAL CHARACTERISTIC» | <} | PREPOSITION OF 4 | [System/SystemBement] | == MODAL VERB + VERE TO BE + NUMBER + «UNIT» +
- - - - - -
- - - - - -
+ + + + + +
- [b=] (200 ]
. [or] oe Ex
35 g 2 z 2% £ = £ LS
o S = 3 = J5] g3 E
2% - 2813 2 = gz
=3 = .
=< @
gz 5 g
Yo - =
-:’ =1
g E
Finish Cancel

> SyR076:“The capacity of the fuel tank shall be 50 gallons”
> => capacity(‘fuel tank’, 50 gallons) = To be checked against the SKB managed in KM

26 © The REUSE Company, 2017 LGSO KO dqEs TEtSEn T
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Patterns for requirements retrieval

> Metrics and functionality based on semantic search:
> Overlapping requirements
> Missing links

> Requirements retrieval features

!
UR044 :The Hole made{drilling must be filled wit mud] it/lubricates|the bit and help move the
broken rock gut of the way.

UR03442 : Thedrilling fluid) used to move the broken rock out of the way, must be used to
grease the bit while naking the hole.

URD3442

Synonyms Semantic equivdlences:
f " Mud Lubricate
Drilling fluid Grease
UR044 Emulsion mud U-fb*-‘
- Water mud Oil
>

—

System

Knowledge
Repository

27 © The REUSE Company, 2017 I iy 'I'“r'l':h'_}-..ir:' eusents
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Requirements patterns for Requirements Quality Analysis

Knowledge collection: document analysis (archeology)

29

KM+RQA can use patterns to classify some of these common terms:

»
»

System names

Actions

< Pattern - Syntax

Pattem fields:

e

Name: |EUCITATION NOUN + Shall

Original sxample: |

Curert example: [car shall

Configure the syntax:

<. Pattern - Syntax

Pattem fields:

Name: OCABULARY EXTRACTION: <ACTION>

Original example: |

Current example: |sha|| fly

Conrfigure the syrtax:

+ NOUN + MODAL VERE
=
R
+ +

;_'.‘&2

s£38

53 3=

- ==

SEV

+ MODAL VERB

t+

AHIA VOO
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Knowledge collection: document analysis (archeology)

» KM+RQA can use patterns to classify some of these common terms:
> System names
> Actions

Metric baseline configuration: Vocabulary extraction - [m] x
Name: |Vocabulary extraction
Comectness metics  Completeness metics  Consistency metrics
Authoring pattem groups used for the non-parameterizable pattem matching metic
il Pattern groups [ - System Functionality, 4.01 - Functional Interfaces Requirements, 01.01 - System Funclioniaiity - Capabilty Requiremerts .. and 28 more
Metrics
Identifier Metric Identifier Name: Rationale Weight Enabled + Comectnesstype 2
47 Pattem: [ELICITATION: Modal + 1 ] Parameterized - Pattem matching
o 1793 47 Pattem: [ELICITATION: NOUN + Shall] 1 Parameterized - Pattem matching
o 11738 47 Pattem: [ELICITATION: System nouns] 1 Parameterized - Pattem matching
W 9372 3% R14-Incorect spelling Incomect spelling can lead to ¢. 1 Non-parameterized
L 9463 45 Term tag: UNCLASSIFIED NOUN 1 Parameterized - Term tag
v 9349 3 Ambiguous sertences Arequirement should not conta.. 1 O Non-parameterized
v 5350 34 Children requirements in the document hieranchy Too many child requirements m 1 O Non-parameterized v
No. of metics: 60 Enabled: 5 = ]
Selected metric ranges
High
Medium
Low
No. of ranges: 2 ) 0 1
Corce

Thés és not guality
checking anymorne
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Requirements patterns for Requirements Quality Analysis

Knowledge collection: document analysis (archeology)

» KM+RQA can use patterns to classify some of these common terms:

> System names
> Actions

o=
“ Quality Contral Worksook canfiguration Quality Assurance
Simple view /-/I
Mission Reas ¥ uality view uli
@ K= Scoreboarg Metrics Users Charts
Full view

Worksheet selector

Requirements Corectness

Requirements Quality Analyzer

.

Metrics Metrics Suggestions

Completeness | Consistency

knowledge base

Requirements statistics
Requirements statistics with all possible quality levels:

(©) Pattern: [ELICITATION: NOUN + Shall]

Drag a column header here to group by that column

Instances in the specification ~

Metric statistics
Metrics  Most frequent emor  Least frequent emor

Metric High Qui |

[ High: 1 (0.
Medium: 2 |Te,m
I Low: 227 (!
I Not matchif_| observatary shall

L)

© segment shall
©  system shall
@ ocshall

@ isim shall

@ spacecraft shall
@  downlink shall
L)

uplink shall

« Pattem: [ELICITATION: Modal + VERB]
tiem: [ELICITATION: NOUN + Shall archive shall

o Pattern: [ELICITATION: System nouns]
o R14 - Incorrect spelling
o Term tag: UNCLASSIFIED NOUN

|| @ software shall

® | protections shall

® ote shall

@ segment shall be able to
| |® dsnshall

® wfe shall

@ operations shall

@ sllocation shall

® | mirror shall

data shall

Q

Show requirements
Show search panel

Show column summary panel

Hide summary panel

Copy... 3

Export... 3

Select all
Select none

Refresh

® coverage shall

‘
<

62 ~

ncepts Found

nall be(x76)-shall be(y
izt system{x8) jwet sy
rcsec(x11).arcsecix1
MNCLASSIFIED NOUI

ssitory: 2016 12 15 Webinar pturing KB content: Proj

MFUENTES-PCymfuentes
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Collecting requirements

33

Patterns can be used to identify requirements in textual unstructured
sources

The more unconstrained the patterns are, the more chances to catch new
requirements

One or more patterns are needed as input, together with a source file

One or more patterns can be provided as exclusions/exceptions to the
main list of patterns (normally, more constrained patterns than the main
list)

RAT
BT i 1
= ;
N |
U E
] 4
- H
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Collecting requirements

G) Q - Reguirements Authoring Tool
Autharing > @

@) Simple view | = |_ﬁ= =
i=a |iS |.- I
Mission Regs Y| @ Quality view * 0 o
@ b Mew Edit Remove Extract
i requirements

|| (%) Extract Requirements — X

Select afile to extract requirements:

File: [C:\TRC\RQS-Documentacion'\Events\2017\2017 01 26 Webiniar - Pattems \JWST Mission Requirements Documert. docx | ] Rectness..
3 Pattem groups to capture requirements: -

& Idertifier Pattem group | 0172017 1.
H i 20 [03.03 - Security Requirements] f01,-"201? 1.
o | 16 [06.01 - Regulatory (Regulation) Requirements] ¥01/2017 1...
I01/2017 1...
I01/2017 1...
I01/2017 1...
I01/2017 1...
I01/2017 1...
I01/2017 1...
101/2017 1.
01/2017 1...

f01/2017 1...
Idertifier Pattem group - ;01;’201? 1.

FLE L m L m L E L E

@

Mo. of pattem groups: 2

@

Pattem groups to discard requirements:

@

el

@

I01/2017 1...
I01/2017 1...
I01/2017 1...
101/2017 1.
I01/2017 1...
I01/2017 1...
h01/2017 1...
101/2017 1

AnaT A E|

L FLE L E L E

@

Mo. of pattem groups: 0

|
= B
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Questions & Answers

Al
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