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Introduction: Webinar rules

> Webinar rules:
»  The Webinar will start in few minutes
> You'll be muted all along the Webinar

> There’s a chatting box to ask your questions or send your comments when
you want

> Please address these comments and questions to the user “The REUSE
Company” and not to me directly

> If you have any technical issue please use this chatting box, or mail us at:
support@reusecompany.com

> The Webinar will be recorded. A link to the recording will be sent to you in
few days
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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)

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

% > Requirements Quality Analyzer
|

SKR
(System Knowledge
Repository)

> Requirement Authoring Tool (RAT):

@ to assist authorjs while they are creating

ﬁt ;' | or editing requirements.
N N

SKB (System SAS (System
\, Knowledge Base) Assets Store)

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

4
=M O neomev- VEE . (9 OSLC |




i“ R=US=— Checking Requirements completeness with RQA and DOORS

company

Current state: Chaos report

Chaos Report, 2009

/ﬁlcceeded; 32%
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Current status : Chaos report

1. User Involvement 15.9%
2. Executive Management Support 13.9%
3. Clear Statement of Requirements 13.0%
4. Proper Planning 9.6%
5. Realistic Expectations 8.2%
6. Smaller Project Milestones 7.7% Proi Eail = Incomplete
7. Competent Staff 7.2% ro]ect allure Fact Requirements
8. Ownership 5.3% . 13%
9. Clear Vision & Objectives 2.9%
Technology :
10. Hard-Working, Focused Staff 2.4% lliteracy \
Other 13.9% 4% Lack of IT
Management lack of User
5% involvement
Didn't Need it 3%
any longer
8%
Lack of
Resources
Lack of Planning 1%
Changing Lack of I
Requirements Sup
C

9%
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Completeness and missing requirements

> Merriam-VVebster dictionary:

[ ] L]
missing -«
adjective | miss-ing | \'mi-sin\

Popularity: Bottom 40% of words

Examples: MmissinG in a Sentence s

Definition of missinG

© ABSENT; @lso : LOST = missing in action

» INCOSE Guide for Writing Requirements:

> The requirements set stands alone such that it sufficiently describes the
necessary capabilities, characteristics, constraints, interfaces, standards,

regulations, and/or quality factors to meet the entity needs without needing
other information

> Minimum and sufficient

USE Co
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Impact of missing requirements

Technical
processes

Business or mission

Technical
management
processes

Project planning

Agreement
processes

Organizational
project-enabling
processes

Life cycle model

: Integration process Acquisition process
analysis process g p process q P management
L process
Stakeholder needs & ’ .. . Infrastructure
S . . Project assessment - S
requirements Verification process i Supply process management
. and control process
definition process AR process
System Decision Portfolio
requirements Transition process management management
definition process process process
Architecture Validation process | Risk management Human resource
definition process P process management
4 process
- . N Configuration
Design definition . i
grocess Operation process management Quality management
p process process
System analysis Maintenance IIrilzlfr?zll‘ntl::’::grlllt Knowledget
process process g managemen
process process
Implementation . Measurement
Disposal process
process process

Quality assurance
process

“
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How to address completeness

for our requirements
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Missing requirements: it’s all about asking the proper questions

»  All different dimensions have to be taken into account

QB =Y

: A Quality

Interface Action Data Control Environment Attribute

Users The product The product The product The product The product The product

interact connects provides includes a enforces conforms has certain

with the to users, capabilities repository of constraints to physical properties
product systems, for users data and properties and that qualify its
and devices useful technology operation and

infarmation platforms development

» The 7 product dimensions: “Discover to deliver:Agile product
planning and analysis”. Ellen Gottesdiener, Mary Gorman
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Missing requirements: it’s all about asking the proper questions

> What triggers the system to do X!
> In what system state(s) shall the system do (or not do) X?

> What are the performance requirements related to the system when doing
X? Specifically, are there minimum/maximum limits on throughput, response
time, jitter, etc. when the system does X!

> In what state shall the system be left when it is done with doing X?

> What are the data and interface requirements associated with doing X?
Specifically, what data shall flow in and out of the system when the system is
doing X?What data must the system store and what stored data must the

system use when doing X? What interfaces shall the system use when doing
X?

> What capacity requirements are associated with doing X? Specifically, how
shall the system’s performance when doing X change as system load nears
the limits of its specified capacity?
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Missing requirements: it’s all about asking the proper questions

> Is doing X a critical function that must be preserved when the system goes into
degraded mode? In other words, is performing X related to the system’s
survivability requirements?

> What is the safety trust level (STL) of the system doing X? What are the safety
integrity levels (SILs) of the system components involved in doing X*?

> Does the system doing X have related security requirements? Specifically, are only
certain external entities (e.g., individual people, roles people play, groups of people,
external systems) authorized to request the system to do X? Must the system
ensure the security of private data or messages when doing X?

> What shall the system do if it cannot do X? For example, too often requirements
engineers only specify the normal case (“sunny day”) paths of use cases.VWhat
about the “rainy day” paths? Does the alternative exceptional behavior to
performing X vary depending on system state!

Source: Donald Firesmith (SEI)
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Missing requirements: involve every stakeholder

»  The Product or Service
— Contains no stakeholders
» The System (of interest)

— The Product or Service plus the people
who operate the product or deliver
the Service

— Also often includes training, support
and maintenance

> The Containing System

— Those who immediately benefit from
the functions carried out by the System
or Interface with it

— Are usually, but not necessarily,
different from the operators

» The Wider Environment

— People who are affected indirectly, such
as derived benefit of induced harm.

USE Co
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The System
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or Service



£ 0 R=US=

Missing requirements: dimensions

»

Requirements taxonomy:

»

E.g. The NASA requirements taxonomy

Checking Requirements completeness with RQA and DOORS

-

4 Technical Requirements -

Allocation Hierarchically to PBS
Functional Requirements
Performance Requirements
Interface Requirements

N
I

Operational Requirements -
Drive Functional Requirements
Mission Timeline Sequence
Mission Configurations
Command and Telemetry Strategy

Reliability Requirements - Project Standards -
Levied Across Systems
Mission Environments
Robustness, Fault Tolerance, Diverse Redundancy
Verification
Process and Workmanship

Safety Requirements - Project Standards -
Levied Across Systems

Orbital Debris and Reentry
Planetary Protection

Toxic Substances
Pressurized Vessels

Radio Frequency Energy
System Safety

U

AN

Specialty Requirements - Project Standards -
Drive Product Designs

Producibility
Maintainability
Asset Protection

N
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Missing requirements: the entire lifecycle

» Requirements is not just the operational phase

> Other requirements are also necessary

» m

» Consider also requirements for the transition between the current system
and the system to be built
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Completeness for individual requirements

> Events trigger the system to perform the function including any input
data, requests received, or exceptions being handled

> Preconditions must hold for the system to be able to successfully
perform the function, including system mode and state, the state of system
externals, and the values of any system data

> Actions the system must perform when receiving the triggers when the
preconditions hold

> Postconditions must hold once the system successfully performs its
function

: The REUSE Co |
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Completeness for individual requirements

»  Links

> Missing links is also a source of incompleteness

»  Attributes:

> Missing the necessary information in other attributes makes your specification
not complete

> And also it makes difficult to meet other quality characteristics:

e

Traceable
Ranked
Verifiable

N
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Completeness: not only requirements

» A requirements specification is not the only document to be created

»  Dictionaries
> Models

Stakeholders matrixes

e

»

» Completeness of all these other artifacts is also a must
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Missing requirements: other ways to tackle

> Use of requirements checklists

> Requirements reuse

> Improve communication with stakeholders

> Improve the communication skills of your business analysts
> Establish a formal inspection process

» Consider the elicitation process as an iterative and recursive process

_ ’ USE C '
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Completeness metrics
in RQA
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Completeness metrics in RQA

> Based on parameterized metrics:

() Metric baseline configuration: 1.-Beginner configuration

Name: [1-Beginner cortiguration

Comectness metrics  Completeness metrics  Consistency metrics

Metics
Idertfier Name ~ Rationale: Enabled  Onthefly Completeness type
7 6760 Pattems coverage metric Fattems coverage metnc Pattems coverage metric
£y 6761 Propetties coverage metric Properties coverage metric
s 21112 Propeties coverage meric 2 Propeties coverage metric
Add new metric > Terminology coverage R ip type coverag
SCM View coverage metic
Edit metric Relationships from SCM View coverage
Teminology coverage metric
Delete metric(s) Relationship types coverage Teminology coverage metric

21473 Teminology coverage metic
6804 Terminology coverage metic
6805 Teminology coverage metic

Enabled Models-content coverage: Teminology coverage mefic

Suitable for checking on the fly

Properties coverage Teminology coverage mefic

Patterns coverage
Copy to dlipboard

Links coverage (metric baselines de nat allow link-based metrics)
Selectall

Custom-code

Selectnone

Invert selection

Refresh
No.ofmetics: &  Enabled:9
Selecied meinc ranges
Lowerlimé ~ Upper limt Mandatory Quaity level  Summary Description
[] += False Low ‘Some relaionships have not been used in the specfication

High

Medium

U}

— |
—ll}

g
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Completeness metrics in RQA: terminology

> Answers the following questions:

»

o e e e

Are we involving all different system/sub-systems/components/parts?
Are we reacting under all different states and modes?

Are we representing all the stakeholders?

Does the spec still contains TBDs, TBCs...?

Do our specs include the counterparts of the involved actions. E.g.:

> If a requirement is about inserting entityX, shouldn’t it be another
requirement to delete entityX

> If a system allows to raise the temperature shouldn’t we expect another
requirement to lower the temperature

»

If a specific action is performed at level X of our spec, shouldn’t we expe [EE=S_—_—
same action to be performed by the derived requirements at level X+1?
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Completeness metrics in RQA: relationships

> Answers the following questions:
> Do the requirements represent the entire PBS?
> Are all the identified interfaces really “used” in the requirements?

> Do the transitions among states in your statecharts (e.g. UML, SysML) in
accordance with the transitions stated in natural language in our
requirements?
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Completeness metrics in RQA: properties

> Answers the following questions:
Do the requirements include the actual value for the different properties

identified in the physical elements of my system?

»

The metric horsepower
1 hp = 735.5 watts

32.21bf

FORCE (1432 N)

1 kg (0.454 kg)
MASS (2.20 1bm)

1ft 1 slug or 32.2 Ibm
(14.61 kg)

LENGTH (0.305 m)

> Remember the counterpart of this kind of metrics in the consistency
dimension. Check our previous Webinar at: https://goo.gl/9331/4

f :( R T'\‘
/ A
e T
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Completeness metrics in RQA: patterns

> Answers the following questions:

> Does the specification address all the expected types of requirements?

> Use KM to create different patterns for different types of requirements

> Check which of those patterns are matched in your specifications, and the
number of requirements matching with the different patterns

{thll‘lf/.i\fterJ{[Condition]}{ <Subject> }{ Shall }{ <Action> }{ <Object> ]{[Constrai"t]J
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Completeness metrics in RQA: links

> Answers the following questions:
> Are all the requirements properly linked to each other?

> And to other elements outside the requirements management tool?

Sample traceability matrix

REQ1 REQ1 REQ1 REQ1 REQ1 REQ1 REQ1 REQ1 REQ1 REQ1 REQ1 REQ1 REQ1 REQ1
uc uc uc uc uc uc uc uc uc uc UC |TECH |TECH| TECH
11 1.2 | 1.3 21 22 231|232 233 24 341 3.2 1.1 1.2 | 13

Test Cases | 321 3 2 3 1 1 1 1 1 1 2 3 1 1 1

Requirement | Reqs
Identifiers |Tested

Tested Implicitly

-~
~l

1.1.1 X

1.1.2

1.1.3 x X

1.1.4

1.1.5

1.1.6

1.1.7

1.21

1.2.2

1.2.3

1.3.1

1.3.2

1.3.3

1.3.4

alalala a M e a2 e s
=
B3

1.3.5 X
ete....
5.6.2 1 X
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Completeness metrics in RQA: requirements reuse

» Coarse grain reuse (strategic reuse):
> Requirements libraries

> Parameterized requirements

> RM tools normally offer solutions to address this need

> Product Line Engineering specific tools to tackle the variability issues, feature
models....
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Completeness metrics in RQA: requirements reuse

> Fine grain reuse (ah-hoc reuse): semantic search engine

> Based on patterns, formalization and knowledge bases:

StRO168 - The|

targets|shall be detected by the Electromagnetic sensor with|a frequency not lower than] |0 units per second

———

[at a minimum rate of, |0 units per second

SyR0451 —The Radar shall identify fhit

<Detect>
Identify

Discover
Detect
Find

* The targets shall be detected by the
StRO168 < Electromagnetic sensor with a

frequency not lower than |0 units per
second M
<Min.
< >
l Radar I l Target I l 10 I s (25 —

Taxonomy:

System

.Electromagnetic device
..Electromagnetic sensor

il

* The Radar shall identify hits at a
SyR0451 < minimum rate of 10 units per second
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Completeness metrics in RQA: custom

> Answers the following questions:

> Now you! Ask your own question, and answer it based on your own custom
code

©@ Completeness metric configuration — m] X

Metric information:

Custom-code completeness metric

Enabled: Suitable for checking on the fly:

Apply only on requirements holding this expression over an attribute:
Attribute: | | @ Operator: ~ | Value: |

e | |

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

Identifier Pattem group - Identifier Pattem

No. of pattem groups: 0 No. of pattems: 0 [_EoI 5

@ In case that the assembily is located in the same path as RQS, specify only the assembly file name.
Othewise, provide the assembly full path and file name. Network locations are also permitted

Custom-code configuration parameters Custom-code evaluation parameters
Assembly: | | @ Assembly: | | @
Class: | | @ Class: | | @
v | [l Metod: | &
0 | Configure Custom-code completeness metric

Cares
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Missing requirements : conclussions

> Workout the appropriate process, techniques, tools and skills:
> Inspection process

Reuse process

Elicitation techniques, inspection techniques

Requirements management and traceability tools

Checklists, patterns, prototypes...

N N e e

Communication is the key: soft skills, assertiveness
> But this is not enough:

> A complete specification is normally too large

> Difficult to address all different dimensions by humans

> The help of tools is a must

The REUSE Co y
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Live demo

Requirements Quality Analyzer = 0O x
Quality Control Project configuration ‘Quality Assurance ] @
@) Simple view /"‘ 6}
Y Quality view - 'llll - - X
Scoreboard Metrics Users Charts Metrics Metrics Suggestions
@ Full view
Module selector Requirements Comectness Completeness | Consistency Knowledge base
Requirements:
‘ ‘ ‘ O ‘ D ‘ ] ‘ Text ‘ Comectness ‘ Score ‘ Mand- ‘ Comectness qualit.. ‘ Consistency ‘ Issues
[ s\ The altitude resolution is equal to or less thag w 2.85 0| 2140372017 12:51-. -~
B [0 sz The pressure altitude from an approved s * 285 0 21/0312017 12:51-..
B [ siR3 The system shall wam the air traffic co # 285 0 21/03/2017 1251
| [ | stR4 The pilot shall be able to light the inte: * 357 0 21/03/2017 12:51-
B [0 |stRs The engine shall provide enough po w 285 0| 21/032017 12:51
] [] stRs The air traffic controller shall be wam 48 * 357 0 21/0372017 12:51-.
B [1 |sR7 The dashboard shall warn the pilot abd * 357 0 21/03/2017 1251
] [ | sRi0 There shall be a button in the dashboa * 428 0 21/0372017 12:51-.
[ |s\R1 The aircratt should quickly allow the remo? * 285 0 21/03/2017 1251-..
[] stR43 The maximum speed of the aircraft shall be 9 # 333 0 21/03/2017 1251
[ si\R13 The maxamum speed of the aircraft shall be 300 mp? x* 266 0 21/03/2017 12:51-..
[ sR14 The maximum speed of the aircraft shall be 900 mph (1600 km/h) * X 2.00 0| 214032017 1251
[ | sAR TED * 20,00 12140372017 12:51-..
[0 |stR32 ‘when the speed of the car is above 5 mph (8 Km/h) the passengers shall not be allowed to o.. * X 2.00 0| 210032017 12:51-.
N [ stR34 The fire alarm shall be activated when the temperature iz over 100 degrees x* 285 0 21/03/2017 12:51-..
B [ |stR33 The aircraft shall be white * 285 0 21/032017 12:51-
] [ |stR35 The aircraft shall have flaps * 428 0 21/03/2017 12:51-
B [ | stR36 The aircrait shall have 2 wings * 466 0| 21032017 12:51:.. v
Total requirements: 22
Repots +| [} Assess CCCforthe whole specfication  ~| | View qualiy details

RMS Repository: 36677@localhost; Project Webinar examples  RMS User: jmfuentes Connected to 'C:\Program \The REUSE Company\Requirements Quality Suite ServertRQS v15.1 (English). mdb’
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Special gift

> I'd like to offer a special gift for you, the audience of this Webinar
» Order RQS tools before end of 2017
> And provide us this promotional code: WebinarCompleteness|7

> And you'll get:

> A 30% discount on your licenses

> One full day free-training
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Margarita Salas, 16 2" Floor
Innovation Center

LEGATEC Technology Park
eganés — Madric

.reusecompany.com

®ReuseCompany
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