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How does Requirements Understanding enhance SE activities!?

40% Cost Saving

(Average Value)
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Knowledge Centric Systems Engineering

Business or Stakeholder
Mission needs and Operation Maintenance Disposal
Analysis requirements
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Knowledge Centri¢ Systems'Engineering

Project
Infrastructure

Competitiveness

Performance

and Quality

Flexibility

Time to market




Knowledge
Management

Capture, creation,
representation, and
exchange of knowledge
across targeted groups of
stakeholders

KCSE Principles

Traceability

Support the integration
among assets through
semantic interoperability to
ensure the traces between
similar elements

Requirements

Enhance Requirements
writing engineering skills and
ensure CCC based on the
organizational know-how

Define, implement and

perform to meet
the that
satisfy the of

any engineering element

CCC: Correctness, Completeness and Consistency
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How does KCSE enhance SE activities?

40% Cost Saving

(Average Value)
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Constructive Systems Engineering Model - COSYSMO

GENERAL DYNAMICS
> COSYSMO computes effort (and cost) as a Raytheon
function of system functional size and adjusts NORTHROP GRUMMAN LOCKHEED MARTIN %

it based on a number of environmental factors

related to systems engineering. SAIC

# of System Requirements Requirements Understanding

# of S)'Stem Interfaces _ Architecture Understanding
# of Algorithms

Tool Support

# of Operational Scenarios Process Capabilities

http://csse.usc.edu/tools/COSYSMO.php
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Constructive Systems Engineering Model - COSYSMO

Documentation 164
# and diversity of installations/platforms 1.87
Tool support 1.93
# of recursive levels in the design 1593
Multisite coordination 1593
Migration Complesity 193
Process capability 216
Personnel experience/continuity 221
Stakeholder team cohesion 2.31
Personnelfteam capability 2.31
Architecture Understanding 252
Technology Risk 2.61
Level of Senice Requirements 298
Reauirements Undersiancing | [ ] 3.12
0.00 0.50 1.00 1.50 2.00 2.50 3.00 3.50

Figure 14 Cost Driver EMRs 1n Order of Influence from Delphi Round 3
p://csse.usc.edu/tools/COSYSMO.php
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Example of application — Cost Saving Percentages

SE Cost for
Nominal Values = $9,454,288.00
SE Cost for R Percent Change
High Values = $5,896,640.00 Nominal to High = 37.63%
SE Cost for S Percent Change
Very High Values = $3,687,172.00 Nominal toVery High = 61.00%

Return on Investment with SES v18 - Pilot Project

€450,000

€ 350,000
=
S €250,000
o
=
<<

€ 150,000

€50,000 .
-€ 50,000 1 2 S 4 5 6 7 8 9 10 11 12 13 14 15 16 17
MONTH
I EFFORT Current State N EFFORT Future State SE STUDIO (SES) COST e NET SAVING WITH SE STUDIO
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Knowledge
Management

Capture, creation,
representation, and
exchange of knowledge
across targeted groups of
stakeholders

Requirements

Enhance Requirements
writing engineering skills and
ensure CCC based on the
organizational know-how

Traceability

Support the integration
among assets through
semantic interoperability to
ensure the traces between
similar elements

CCC: Correctness, Completeness and Consistency

Quality
Management

Define, implement and
perform measures to meet
the quality priorities that
satisfy the verification of
any engineering element

All rights reserved
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Application of the KCSE Principles

Tailoring




The Ontology for KCSE

01

05 Reasoning

A combination of rules,
tasks and groups to infer
information from
valuable assets

04 Formalization

Representation of assets
semantic through SRL —
System Representation
Language

o L

Vocabulary

Controlled Organizational
and Project Vocabulary for a
common understanding
among stakeholders

O 2 Architectures

Recreate and capture the
system architectures
represented in views and
models. Stablish relationships
among system and system
elements

03 Patterns

Represent requirements
similarities and enable formal
representation, automatic
recognition and aid authors



Vocabulary

Controlled Organizational and Project
Vocabulary for a common

de -~ KNOWLEDSE Manager - & x
B oo | oo P fomsiton e Conbpummmgement  ambity  Ascusoe  Setegs -9
8:m 9 O ¢ © 00 00 O
T B imeontems |y Geiems | g Ligiges Tokenastion T | ® VR s @ Bgmenie oy
M) Specis sentences = and frequercies s ® subsiiutes checker @) Tage probbilfies
- TermTage | Langusges  Toksnization Nocmaizaticn Disamisquation
Search felds:
Identifer; Relationship fiers: Flags: Advanced fiters:
T
- [ Srat
Tem tag: Qx| CIEH
- || Greater than:
Chuster ax
[ Lower thare
Relationship type: Qx
| © Search ina new window Q search |
————
Terme:
\dentifier Term Term Tag Cluster Relationship type: Belongs to domain Belongs to SCM. Includes content  Scope Note. History Note  Sources Gender
® 43728 Aid VERE “Supports. < No sRelationship types = =] ) KM - Default Terms NjA [+]
@ 42040 Aim VERB «CROSS DOMAIN ACTIONS < No «Relationship types > = “ [m] KM - Defsult Terms  N/A 0
® 12923 mimiessy ADVERS 1LY Adeverbes < No eRelstionship typés » Wl w (=] KM - DetaullTerms /A
@ 15033 Air conditioning ystem  NOUN SYSTEM», <SYSTEM ELEME < No «Relaticnship types » Wl w =l Quaity Detaun Terns N/A
L[] -8 Air sUppiy system 8 noun wlocks. < NO «RESHONSNIR Types > [m} Wl Wl Air_supply_system NiA
& 43924 hirly ADVERE ¥ Adeverbs < Mo «Retatonsnip ypes > =i} w [m] KM - Defaunt Terms A
@ 43925 Aimbo. ADVERE < ho «Clusters > < Mo «Retationship ypes > =i} O [m] KM - Defaunt Terms A
@ 43763 Akin ADIECTIVE < Mo <Clusters > < Mo «Refationship types > 54 O =] KM - Defaunt Terms A
VERB «Visualzations « No <Refationship types » ] ) m} KM - Defauht Terms A
ADVERR «I¥ Adeverbs « No Aelationship types > <] ) [m] KM - DetaultTerms /A
ADVERE < No «Clusters > « No Retationship types = v [m] [m] KM - Default Terms NiA
ATVERE <« Mo <Clusters » < No Relationship types > ) O [w] KM - DetoultTerms N/
ADIECTIVE < No «Clusters > < No sRetationships types > W ] KM - Default Terms  N/A
VERB «Communications < No eRelationship types > = = KM - Defoult Terms  N/A
ADVERE LY Adeverbss « Mo «Relationship types > = v KM - Defaui Terms NiA




Architectures

Recreate and capture the system
architectures represented in views and
models. Stablish relationships among
system and system elements

&l e KNOWLEDGE Manager
- Terminology  Conceptual Model Patterns Formalization Inference G i ibi Assets store Settings
¥ import ‘) ¥ import 9 Q _~6¢_ .D
2 Export A Bxport e
«Organizationals «PBS» «ElementinState» = Advanced [2 Exo Clmters | |22 BP0 Relaticnship Relationships Lesscns Dashboard
view~ search types suggestions  learned
Hierarchical Views Semantic Clusters Relationship Taxonomy Suggestions Dashboard
Q- || [ 3¢ | Refresn |
T el 20l = " @
- Term Synonyms Relationships Properties Visual representation Images Advanced
4 @ Rolling stock components - -
4 @ Air conditioning system Term configuration:
® Compressor Term: ‘ Rolling stock components
< ®Fan
@ fan blade 31 L £}
® Heater

N

@ Auxiliary systems
@ Auxiliary electric system
@ Braking system
® Cabinet
@ Cabling
@ Car body
@ Car body fittings
@ Communication system

® Coupler
» @ Door
® Guidance
» @ Hydraulic system
@ Interiors
i s x
® Lighting Cex
® On board vehicle ‘J”h“'aﬂ"::::f”’\ e T
= = Jexm
® passanger information system BEESr 6 0 acacae] .
@ Power system ! 1 B —
X @ ars
® Propuision [ SRS
rop! iptagldl Err—
® Tilt system @ om
]
a
+
i
- i 5
™ e cab_Rado ERATS e
« » O setngs ) t
T
N N . N
30 terms in the 'PBS' view e esigen 3
SERENE_Cab_Rado. Q
Show clasification code [ | 3




File

Patterns

Represent requirements similarities
and enable formal representation,
automatic recognition and aid authors

Name:
[METRIC - System Component Definition (Completeness & Consistency)]

Description:
N/A

Pattern group(s):
= METRIC - System Component Definition Requirements (Completeness & Consistency) (150)

Example:

N/A

Indexable: Enabled: Weight:
Yes Yes 1,200

Syntax:
__--‘_

The power consumption of the

Matching patterns elements:

Example

Accumulator
Air conditioning system
Auiliary electric system
Awliary systems

(@) Editing CoRS_001 - REQUIREMENTS ENGINEERING Studio - >
View Log
[~ Authoring with pattern "METRIC - System physical characteristic (Completeness & C - @ C metrics summary:
METRIC - System physical req (« I )@ E METRIC - System physical characteristic (Completeness & Consistency) E‘ High Quality 0.63
‘ Metric - Value
] CERED =
L= E bl EEREZEq # RO2 Precision - TRC - Imperative mode (Enforce) 0

Car body fittings

37 terms
[ ] Show numbers
Show optional terms

Battery .
Braking system
Cabinet
Cabling T . .
Car body \ Weight  Pattern name:
Source ™ 1100 |

¢

1100 METRIC - System physical characteristic (Completene...




Formalization

Representation of assets
semantic through SRL — System
Representation Language

c£ Pattern - Formalization - Properties

Pattern fields:

Identifier: Name:

‘ 1,103 ‘ [ METRIC - System physical characteristic (Completeness & Consistency)|

Original example:

‘ the Maximum power consumption of the fan shall be lower than 5 watt

Current example:

the Maximum pow

imption of the fan shall be lower than 5 watt

L]
Properties:

Attribute type
[=» {fan} { air conditioning system } { power consumption} <= 5{watt}
[=» {Element} = fan

= raan

!

Repetitive Group
Repetitive Carlesian
Cancept Order ! Comceptorer B | 23]

Repetitive Group

Repetitive Cartesian

el side from subpanem:

perational Amp '
perational Amp l




Reasoning

valuable assets

A combination of rules, tasks and
groups to infer information from

@ Source Code Editor - X
File Edit Build
Task {Generate traceabiltiy based on PBS}, custom-code 2 % || Using / Imports L
61 if(token.InputTerm != null & termsVskorkproducts.TryGetvalue(token.InputTerm, oul A | | 1 using System; . .
62 current.Add(np); 2 using System.Collections.Generics
63 e 3 using System.Ling;
64 b3 2 using System.Text;
65 3 5 using Cake.Engine;
66 1 6 using Cake.Indexer;
67 b 7 using Cake.RBS.Compiler.Rule;
58 ¥ 8 using Rga.Bl1;
69 3 9 using Rga.Face;
70 10 wsing Xat.Client.PL.Controls.RBS.SIPCompiler;
71 11 using Xat.Client.PL.Controls.SIPBase;
72 if(traceabilityAPI != null){
73 ‘traceabilityAPI.ConfigureAPI(invokerAPI);
74 SemanticItem semanticRelationship = tracesbilityAPI.GetCurrentConfiguredSemantics().FirstOrDefault(); Assel b‘ 7 x
75 HashSet<Tuple<IWorkproductInformation, IWorkproductInformation, SemanticItems> workproductsToTrace = r SEE s
76 List<IWorkproductInformation> sourceWP = new List<IWorkproductInformation>(); -
77 List<IWorkproductInformation> targethP = new ListcIWorkproductInformation>{); Name | Version Source ‘ ‘
78 | . . Accessibility.dil 4000 Default x| A
79 <IWorkproductInformation>> kvp in termsVsorkproducts){ -
0 1) _WorkaroundBaseCla: 4 | Cake ConnectionFactory.dil  18.1.6627.27173 Default x
St = _AppDomain Cake DomainReuserBLLAIl  18.1.6628.26542 Default %
32 88 kvp.Value.Count > @){ N
83 % Abe <tInformation Tup in kvp.Valus}{ Cake Engine.dll 18.1.6627.28550 Default x
i‘; {} Accessibility :;;W;eﬂlﬂﬂ){ Cake.ConnectionFactory.dll  18.1.6627.27173 Default x
Wp);
o A AccessViolationExeepti b0l P ey CakeIndexer PatternsTree il 18.1.6628.26532 Default %
87 (3 Action Add(Twp) ; Cake RBS.Compilerdll 18.1.6628.26541 Default x| v
:i P ActionForRelationships
98 @3 ActivationContext Parameters 2 x
01 %3 Activator 8 targetiP.Count > @){
92 ctInformation sWP in sourceiP){ Element st Name: Add
93 A4 AdminUseral roductInformation thP in targethiP){ emen [ (5emg [ teme ‘ ‘
3: g Affix tsToTrace. Add{new Tuple< " . o , Seme Cardinality ‘ryp, ‘Nam ‘R_‘ ‘
96 48 AfterBlockSaveFuents Element Raa.Face.Block sourceglock %]~
3; @ AfterBlockSaveHandler , Element RqaFace.lBlock targetBlock
99 < . Element XatClient.PL.Controls.Trace... traceabilityAP|
100 Flamant YatCliant DI Crntrale IBRa inunlardDl
W #2 Datasource, {TRC Integrity} # x || s#1 Reasoning manager # x || @l#3 Datasource, {TRC Integrity} 1 x
File View Properties Suggestions s e File View Properties Suggestions
[ERene B | TRC Training &2
Run
- Datasources
Drag a column header here to group by that column. Source Dataset: Drag a column header here to group by that column

O

Text

The network shall operate in & sub-band, or combination of sub-bands, of the R-GSM band as..
The carrier frequency is designated by the abselute radio frequency channel number (ARFCN),

In order to minimise the discomfort caused by the DTMF tone added in the voice channel, the...
The muting and unmuting for VGCS shall be in line with [EN 301 515, Index 411

The network shall send the SET-PARAMETER message with the attribute “D-ATT =T1 [EN 301 5.

i @ @ @ @ @G @ @E
NOooooooogDo

The handover success rate should be at least 99.5% over train routes under design load conditi...

Call setup times as defined in the EIRENE FRS shall be achieved with authentication and cipheri..

The network shall terminate the ongoing VGCS/VES call i it receives the 3-digit sequence "

‘loudspeaker and telephone systems in ric coaches ~ standard technical characteristics', uic fich...

When the network has detected the 3-digit DTMF sequence "###” transmitted via DTMF from a..

[ #2 Datasource, {TRC Inteqriy), Module: EIRENE | sdea |
Target Dataset:
[ #3 Datasource, {TRC Integrity), Module: TRC Training | sdea |

Selected Task:

| Generate traceabity based on P85

Run

Load default

Save a5 defaul

Element as Cake.F:

icltem PBS ‘ ip type '«PBSs'

Q]

O

Text

r

Power consumtion requirements
The power consumption of the fan shall be Sw

The compressor pouer consumption shall not exceed 15w

The heater power consumption shall not exceed 10w

The fan blade shall have 2 power consumption of 4w

Introduction

This document intraduces a sample set of requirements, Usabe of the ger...
System requirements

System shall provide drag for flying up to 20 km

@ @ @ EE B EEE
hoOooooooogDo

The length of the fuel tank should be around 23 liters




( )

Vocabulary [ A380 ][ A350 ][ System ][ Operate ][Temperature] [ Environment][ Pressure ]
> <
3 , Y [ Environment]
[Temperature] Operation Range [ [-602C , +602C] ] | | |
. [Temperature][ Pressure ]
Architectures -
Conceptual model | Operation | | Aircraft |

| [ “Greater than (>) “
I | I |

Copere [ work | [ a0 ][ a0 |

9 J

- )
Patterns [ Aircraft (*) ][Shall ][Operation (*)][ At ][ «Minimum» ][ Environment (*) ][ of ][ NUMBER][ MEASlLJJ'\RIFTMENT ]

Y J

- )
Formalization Th.e-alrcraft shall be able to oEerate ata > Temperature 1 [ -70 ] [ oC ]

L minimum temperature of -702 C < “Greater than (>)* y

- )
Reasoning  If Lower than (<)[ -702 | oC ] Or NUMBER’]Greater than (>)* [ 1652 ] [ -C ]ﬁx

L /

All rights reserved © The REUSE Company 2018




Knowledge
Management

Capture, creation,
representation, and
exchange of knowledge
across targeted groups of
stakeholders

Requirements

Enhance Requirements
writing engineering skills and
ensure CCC based on the
organizational know-how

Traceability

Support the integration
among assets through
semantic interoperability to
ensure the traces between
similar elements

CCC: Correctness, Completeness and Consistency

Quality
Management

Define, implement and
perform measures to meet
the quality priorities that
satisfy the verification of
any engineering element

All rights reserved
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Application of the KCSE Principles

Tailoring




Quality in the context of KCSE
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Correctness Quality Check

E sz L
hie Ve Log
AUTRG4 NG weleul palesss i Correcifuns raas sunfrmany: . . .
— : R — Quality Analysis applied to
= = 1= - L Walue
o 2 EE=@aw ERZEmZ-R ﬂ.&ﬂm-\u han #" RO Prepsion - TR - imperaiie mode [Enloroe] : Sin Ie re Uire“lents
ford | Anel w fpretize 12 v ACAS B T U Y E X I.M't'd' A ¥ ROS Precsion - Impeeche quamifiens daoid) z g q
Upion sctivation of the functian “Call train staff, the radic shall determina thia aporopriabe funchional number based on the staff mambar ¥ R0 Singuiarity - TRC - Teat lesgth fuchs)
salmcimd ared Fha beain aoimbere Cess eacdian O A& S maisdde ieend eades call ol ‘Baduese anscalian’ neieeibe G ascdisa 10 24 ehall ke
b initiated | (<) Editing SyRS_192 - VERIFICATION Studio — O X
File View Log
[~ Authoring without patterns @ Correctness metrics summary:
| < No pattern group > B No selected pattern group implies no writing assistance
hunching pattem | N 8 - E N—— Metric : Value
| A zqEz==i-2- m—
Enarrcie . ® ==q * — i orma “ % RO5 Precision - Imprecise quantifiers (Avoid) 1 h I M S .
*Font [Anal Fontsize[12 V| AAB B I UUSSX X Aa-@-A~A i [he Correctness Qua It)’ et:
The radio shall initiate a call to the appropriate controller with ‘Railway operation’ priority (see
section 10.2). e —
Requirements statistics with all possible quality levels: h M M
Fr— b Characteristics cove rage
= Sl § I High: 241 (64.44%)
- . [~ Other quality elements: Medium: 100 (26.74%)
I .
o RD2 Precsan Lessons learned Quality forums Requirement original data : ::zw. & (:82%:‘ 5 QOIS O I d d
ot matching filters: 2
¥ RIS Precaicn Correctness | Consistency Completeness ¢ > nto Ogy e P e n e n Cy
i Metric - Correctness Value Summary
o ROS Precision - Imprecise quan... 7 1 Avoid imprecise quantifiers =
" RO2 Precision - TRC - Imperativ... 7 7 1 N/A  Metric > Effo rt n eed ed to ﬁx
« ROT Precision - Vague adverbs... 7 7 v 0 N/A Metric ‘ Most frequent error | Least frequent error ‘
+ RO8 Precision - Vague adjective... 7 7 7 0 N/A M d ‘f' d
o R10 Precision - Open ended (A.. e 7 0 N/A | Metric ~ | High quaity | High (%)| Medium Q..[  Medium (%) Low Quality Low (%) | Not matchi...| Not md Ide ntl [S error
« R11 Concision - Superfluous inf... o J 0 N/A « RO2 Precision - TRC - Im... 286 76.47 0 0.00 a8 23.53 0
« R15 Non Ambiguity - Incorrect... * 95 N/A ¥ RO5 Precision - Imprecise... 229 61.23 a 0.00 145 38.77 0
« R15 Non Ambiguity - Incorrect... * * * 10 N/A ¥ RO7 Precision - Vague ad... 374 100.00 0 0.00 0 0.00 0
DT M A bl b, Coatamman b el il nORITA »  RO8 Precision - Vague ad... 365 97.59 0 0.00 9 24 0
= - ¥ R10 Precision - Open en... 372 99.47 a 0.00 2 0.53 0
ﬁ ¥ R11 Concision - Superflu... 361 96.52 0 0.00 13 348 0
¥ R15 Non Ambiguity - Inc... 303 81.02 47 12.57 24 6.42 0
¥ R15 Non Ambiguity - Inc... 374 100.00 0 0.00 0 0.00 0
¥ R17 Non Ambiguity - Sta... 373 99.73 0 0.00 1 027 0
¥ R19 Singularity - TRC - T... 332 88.77 5 134 37 9.89 0




Completeness Quality Check

Specification viewpoint

(©) Relationships coverage metric results - Air Conditioning System Components Compliance based on relationships. =
Metric result | Relationships coverage | Requirements | Fiftering

97.24% of the relationships selected in the metric are not covered in the specification

Requirements coverage | View configurston
25,00% of the requirements are involved in the metric
75.00% of the requirements are not involved in the metric

not 176 (97.24%)
s found in the spe 5 276%)
Total number of relationship selected in the metric: 18T
Metric configuration incompleteness
000% of : found i and belonging M views, haven't in the Metric
100.00% of i the Metric

» the metric: 5 (25.00%)
n 10 the selected views, but not selected: 0 (0.00%)
0.00%)

B Requirements not genesating refationships: 15 (75.00%)
Total number of requirements matching the filters: 20
100.00% of

Relationships found in the specification but not selected in the metric

10 the selected SCM views

Al relationships found in the specification

[~ Relationships selected in the metric and found in the specification:

Drag 3 column header here 1o group by that column

Relationship SCM View

hip between et 1), ‘Compressor d W2 (order 3) and ST (order 4) with type «Ir

@ Relationship between ‘Se2' (order 1), ‘Compressor’ {order 2) and W1 (order 3) and $1" (order 4) with type <Interactions <Interactions
& Relationship between ‘Se" order 1), Fan’ (order 2) and W1" forder 3) and ‘53 (order 4) with type «Interaction= «Interaction
@ Relationship between ‘Se " (order 1), ‘Compressor’ (order 2) and W1 (order 3) and 52" order 4) with type «Interaction= <Interaction
@ Relationship between ‘Se " (order 1), ‘Compressor' {order 2) and W1 (order 3) and 51" (order 4) with type <Interaction= <Interaction=

Specification

Instances in the specification ¥

Ontology viewpoint

Properties coverage metsic results - Air Conditioning System Physical Characteristics Compliance based on properties
Metric result | properties Coverage | Requirements Filtering

8333% of in the metric n the specif

Requirements coverage = View configuration
3000% of the requirements are involved in the metric
7000% of the requirements are not involved in the metric

i 5 B333%)
Properties selected in 3
in specification: 1 (16.67%)
Total number of properties selected in the metric: 6
Metric configuration incompleteness
94.44% of the properties found in the specification have not been selected in the metric
a i1 (500%)
o
a properties in the metric 5 25.00%)
properties without 000%)
© Properties caverage metric res I Requirements not generating propertes: 14 (70.00%)
—— Total number of requirements matching the fiters: 20
Meric result | Properties Cow i
-~ Properties selected i the m
A in the metic: 17 (44%)
| ® Properties selecter Properties e % ©000%
B O Propertic skl Properties spe icecit Lt

‘Total number of properties found in the specification: 18

I O Properties selectn
Properties selected in the |

the specific selected in the metric

All properties found in the specification

Properties selected in the metric:

g & coumn hasder here 10 Group by that colmn

Instances in the specification

umption ) { Hp )
g system | { Wesgh ) {Kg )

= { Compressor ] [ Power consumption ) {Hp |

> [Fan ) {Power consumption ) { Hp )

> (Hester | ( Powsr consumption | [Hgr 1
=> (Fan blade | | Power consumption | [Hp |

> (A condition




Consistency Q

Specification Inconsistency

© Overapping detals

Openin Excel

Traces Inconsistency

- o x
.
o - o
Cos 031 ‘ Etracted 007 ‘
e
Topology similarity ‘Topology vs semantic
o
Formai Reresemaion ns.
Formal Representation Fe T
E— - B
— I\ Semantic ponderation (100%) @
4 1 Reqid’CoRS_031'; MPT:23808 4 @1 Reqld:Extracted 007 MPT:23808
4 (2 <PBS: (A conditoning system, Fan) - Generated 4 (D <PBSa: Air conditioning system, Heate) - Generat
© Air conditioning syste Semantic components and ponderation: © Air conditioning system
fan Relationships vs ocurrences
Relationships similarity
33
18 I\ Relationships ponderation (65%)
e

Edit target requirement

Openin Excel

uality Check

Ontology Inconsistency

@ Properties allocation consistency metric results - Air Condi

Metric result | Requirements Filtering

 Thesaurus:

Inconsistent terms (Operation: SUM)

oning Design Consistency for all the subsystems based on properties

PR ] IE Rolling stock components

Air conditioning system

Heater

» @ || Auxiliary systems
@ | | Braking system

power consumption <= 5000 w

INCONSTENCY: ‘power consumption <= 13,000.00 w' not fulfilled (subelements aggregated value: 13,657.00 w)
Compressor power consumption <= 10 hp (10.000 hp = 7,456.999 w)
Fan power consumption <= 1.500 kw (subelements aggregated value: 1.20 kw) (1.200 kw = 1,200.000 w)
Fan blade [3] power consumption <= 0.4 kw (0.400 kw * 3 = 1.200 kw)

System Interoperability Manager

- & x
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Datasource Reasoning  Traceability  Transformation  Custom
manager  manager (T+)  manager (R+)
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B #1 Datasource, Not connected L] % Traceability manager (T+) 1 x || By #3 Datasource, Not connected X
File View Properties Suggestions Traceability Projects | Traceability Modules | Traces File View Properties Suggestions
[~ EXCEL credentials: Selected system (WMS) connection - Traceability Modules [~ EXCEL credentials: Selected workproducts management system (WMS) connection
User: Connection name: R [ —r——— User: Connection name:

ELENAG-PCiElenaG SyRS_EIRENE_VO2

Password:
[ Available System (WMS)
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% 5yRs_EIRENEVO2 DARQS-Libraries\Acquisition Li
%} CoRs-SyRS EIRENE V02 DAROS-Libraries\Acquisition Li
%4 EChO Mission Requirements Do, D\04 RQS-Events\2017\2017 1..

CoRS-SyRS-RE_EIRENE_V02.xlsx
CoRS-SyRS_EIRENE V02 xlsx
ECHO_MRDLi3-2.xls

AG-] 5 SyRS_EIRENE_V02 s,
=[S ELENAG-PC\ElenaG yF
Password:
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& Source CoRS CORS-SyRS-RE_.. DARQS-Librarie.. | 32% PE—— Syster (WMS)
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X5 SyRs_EIRENE_ V02
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D:\RQS-Libraries\Acquisition Lib... CoRS-SyRS-RE_EIRENE_VO2uxisx
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Requirements quality

Project Performance

Requirements quality

I Requirements with "High' quality: 433 (60.81%)
Reguirements with ‘Medium’ quality: 192 (26.97%)
I Requirements with "Low’ quality: 87 (12.22%)

First Assessment

I\ Requirements with "High' quality: 213 (29.92%)
Requirements with ‘Medium’ quality: 197 (27.67%)
I Requirements with ‘Low’ quality: 302 (42.42%)

Second Assessment

anl B .
— - o
Oveeal quaity
Corert my
A iy g e Ve iy s o A L by srags & iy ey s o @ Vs Chage
RrQureereots Qualty
Coreramry
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Compinteness
Gt ey
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Quality Evolution




Knowledge
Management

Capture, creation,
representation, and
exchange of knowledge
across targeted groups of
stakeholders

Requirements

Enhance Requirements
writing engineering skills and
ensure CCC based on the
organizational know-how

Traceability

Support the integration
among assets through
semantic interoperability to
ensure the traces between
similar elements

CCC: Correctness, Completeness and Consistency

Quality
Management

Define, implement and
perform measures to meet
the quality priorities that
satisfy the verification of
any engineering element

All rights reserved
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Application of the KCSE Principles

Tailoring




Operating between assets

Knowledge

. de - KNOWLEDGE Manager
equirements B o crcviin  r e s Gntomtonmemet ity poceso
s da 8 o
"EIRENI 3 . i Pre | le) -
‘EIRENE_Sys_Reqs current 0.0 in /EIRENE Project (Formal module) - DOORS Myt | Empmthi G I . .
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s> E BFELED ey Libearies, Extemal Knowledge
MWk ” G Sy | TS E TP
= ~ Knowledge Interfaces:
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Identifier MName A Contamner Order 4 Description Imy date Lai age
Functional requirements relating to contraller equipment specifications can be found In L] ! thd e e
e CIDCAIE Cormrbin~t Pnmsienmmnnbe (e FETDENE ERCT 1Y ] 1 Architectures from Rhap... 1 3/27/2018  English (United Kingdom)
| 908.2 Termination of VGCSIVBS calls a8 2 2 3/27/2018 English (United Kingdom)

1An entitled controller may terminate 2 VGCS/VAS call hasad on NTMF sianalling [FN 301 515, Tndex [41 & (511 (T

Ta terminate a VGCS/VRS call v DTMF sianalling. the 3-dinit seauence “#*%* shall be used.

1In order to minimise the discomfort caused by the NTMF tone added in the vnice channel. the duration of the tone aenerated by the fixed line disnatcher shall he 70ms + Sms. and there s
| 918.3 Mutina and unmutina for VGCS calls

Muting and unmuting shall be in line with TFN 301 515, Tndex (411

A group call controller who wishes to start talking (except in the case of an originator, a joiner or a re-joiner speaking for the first timeS) shall indicate his wish, for example by pressing
N i poguher iiiisy

The terminal of the controller shauld receive a sinale DTMF arant tone ™2 of duration 100ms + Sms sent hy the network if it has detected the 3-dinit DTMF seauence "22 2™ and if the c
Anv aroin call controller who wishes to ston talking shall indicate his wish. for examnle by releasina the PTT hutton. whereunon the 3-diait DTMF seauence ™ #**” chall he transferred.
The duration of each tone (see 8.3.2 and 8.3.4) added In the voice channel. shall he 70ms £ Sms. and there shall he 2 minimum aan of 65ms hetween each tone,

5 A controller as a group call originator, joiner and re-joiner speaking for the first time can speak directly without any

bt ~F i sty

| 929 Numberina blan
e 1 939.1 General
A Tean Function Nurers. |International standardisation of the numbering plan is required to ensure interworking
o Cogreimbe between networks. Furthermore, standardised allocation of numbers to subscribers is
The Engre Furcion M Thlssecﬁonwdremmfouowlm'(l)
Use of Coach Nusber

i - numbering plan requirements;
e e _ numbering plan limitations;

o O51C KM Connection

Connection Information:

Name: [Jprchitectures from Rhapsody

Description:
[~ OSLC KM C
RMS Location: RMS Type:
OSLE Service () || OSLCKMType: [sy o

File @ SysML SubType: | Rhapsody

5“'"""‘“"“';";" - types of numbers;

e

T s - EIRENE numbering plan;

ety Sovee it peocies deboks o U5 amberi pkn b b choec fox pertcula rabwors vl

depend upon the railway network configuration, its interconnection with other
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6] The home GSM-A netwc
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 Project File:

ASQA-TESTING ENVIRONMENT\Models\Rhapsody PBS\rolling_stock_components_20171214.xmi
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Topology vs semantic

‘ Topology similarity

The Al conditioning system shall have 3 heater

4 @1 ReglaCoRS 031: MPT23
4 (7 «PBS=: (Air conditioning system, Fan) - Generated
® iir conditoning syste

@ Fan
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&

=

Semantic components and ponderation:

I\ Topalogical ponderation (0%)
50
I\ Semantic ponderation (100%)

Relationships vs ocurrences
Relationships similarity

I\ Relationships ponderation (65%)

Edit source requirement

Openin Excel

\ TEM\Ra1onalt Rhapeody' 8 . 2x €4\ ETRENE

4 @1 Reqlerxtracted 007: MPT23608
4 7 <PBSa: A conditoning system, Heater) - Generat




Common Representation Language

resztarl
K 20000
= Requirements Quality Analyzer - B x -
Quality Control Workbeok configuration Quality Assurance o @
@ Simple view Pl . .
@ 3-Electrical Power System Reas : il ‘}
Metrics Charts | Metrics Metrics Suggestions
) opamp
Worksheet selector Requirements Correctness Completeness | Consistency Knowledge base resizhiy + | -
- 1 I
Requirements:
Fe 20000 corstantvoltage=15
‘ ‘ ‘ O |\D | # |Ten ‘ Correctness | Seore Mar\damrymm|0:memnessqu Consistency | Issues L]
[mRE every 4 seconds, the power control system shall send a demand battery load level message tothe ba_ | ¢ J 172 00402201613 | A %k 0 A \ .+ |
] ERE when the voltage level is below 1.5V, the battery shall send a “low battery load level” messaggthe.. ¢ 2000 10403201613 S Ak [] \ I =
Ll REE fthebatery i fow. he poner il sysiem shall send 2 “show ko snergy vl s signl *k 182 0[04032016 13- | Fek ok [] constantsbltage = 15
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] 0 s When the bicycle is charging, the power control system shall send a “Charge battery” signal to the ch. 240 0|0403201613. | Fek Ak []
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\H_,/I a
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Repors  ~ @ CCC for the whole specfication = | View qualy
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<<Connection>>
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1 | <<Message Sending>> | <<Connection>>
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\ y
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<<Connection>>
Operational Amp Capacitor




ing

Tailor

Sf KCSE

Lo

D =,

on

°
iy

icient appli

=
LLI




Efforts to apply KCSE

(a)
30 ¢

2.6

Risk of schedule and cost overmins
Moorad hoe systems engineering applied
Formal systems engineering process foll owed

Actual/planned cost

Degree of formal systems engineering process used on the project

0% .5% 10%8 15% 20% 25% 30% i ——
FIGURE 8.1 Tailoring requires balance between risk and process. INCOSE SEH original figure created by Michael Krueger,

Equivalent SE effort (ESEE) as % program cost adapted from Ken Salter. Usage per the INCOSE Notices page. All other rights reserved.
Systems Engineering Handbook. INCOSE-TP-2003-002-2015 Systems Engineering Handbook. INCOSE-TP-2003-002-2015
Process Automation

User’s Support
Both

\ 4

KCSE application purpose

e
-
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Systems Engineering Studio vI18.1

Verification Studio (V&V Authoring Tools (RAT) Knowledge Manager (KM) Traceability Studio
Studio
) Assists you in the activity of writing Manages terminology and knowledge of your = Manages trace links between all sorts of
Manages the preparation of verification requirements and other natural language system information
actions text Helps you in the creation of patterns Discovers user-tailored trace links
Manages the realization of verification Performs Correctness and Consistency Provides methods for automatic generation ~ Monitors and reports trace links in a
actions analysis on the fly of Ontologies tailorable platform
Manages and improves the quality of all Suggests terminology changes based on a Manages knowledge evolution over time Connects every tool involved in the systems
types of work-products central knowledge base engineering processes
Manages the results of the verification Fully integrated in your Requirements
process Management Tool and Modelling Tool

= I7 “ All riihts reserved © The REUSE Comiani 2018 |
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2.An application to check
compliance with standards in the
procurement projects

EIREET'E

[ra— L.

Statement of Work Defence Technical Support
[— SoW Specification CLS/ILs

e [ b e = == g
\

UIC Project EIRENE
System Requirements Specification

[— ~\ Work Breakdown  Technical Specification
SSS

|. Automatic requirements [= ———= 1 N sow
elicitation from documents

4. Keep tracing all the information back
to their source.




| . Automatic requirements elicitation from documents

EIRER’E I

EVREETE

UIC Project Ell
System Requirements

UIC Project EIRENE
Functional Requitements Specification

Automatic Extraction
based on patterns

Requirements Documents

- - Knowledge - Based
Source Requirements Simple nowlecge - base (Excel, DOORS,Word, ...)

Documents (Word, PDF) Index Process Index Process
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% = | COMPLETE USE CASE @ = X
“ Home Share View o
3 ] & Cut J x -IJ T New item ~ ¥ @ open - [ select all
H= ‘f—j Wal Copy path « A T ] Easy access ~ 1 [ Edit Select none
Copy Past ) Move Copy  Delete Rename New Properties 8] y
[7] Paste shortcut e s i Folar & @ History  [o Invert selection
Clipboard Organize New Open Select
- v P > This PC > Projects (D:) > 09 RQS-Libraries > Acquisition Library > v1.0 2017 > Libraryv1.0 > Ontology > COMPLETE USE CASE v O | Search COMPLETE USE CASE b
A [ Name Date modified Type Size
3 Quick access
6 v102017 5" 2006 - eirene sys 15.docx 2,559 KB
| 20180131_08574486_First Quality Asessment... 86 KB
© COMPLETE USE CASE . s -
@ | CoRS-SyRS_EIRENE_V02 - Interoperability.eqa 2 KB
@ 20150130 Upp Stackholi X B CoRS-SyRS_EIRENE_V02 - Interoperability.xlsx 190 KB
© 20180123 - Webinar Quality 7 CoRS-SyRS-RE_EIRENE_V02.eqa 2KB
@ 20180129 Use_Cases Work B CoRS-SyRS-RE_EIRENE_V02.xlsx 180 KB
© Ontology Composition B CoRS-SyRS-RE_EIRENE_V03_xlsx 172 KB
@ Quality Evolution ﬂa PQS Railway - Interoperability - Quality.ldb

i@ PQS Railway - Interoperability - Quality.mdb

10,596 K

@ Creative Cloud Files

@/ PQS v18.1 - DoD Knowledge Base.lib LIB File
OneDrive @ | PQS v18.1 - LCC Knowledge Base.lib LIB File
. #| PQS v18.1 - Master Knowledge Base.lib LIB File
W This PC _ 8
@/ PQS v18.1 - SoW Knowledge Base.lib LIB File 389 KB
et 5o et oaien ®| PQS v18.1 - SSS Knowledge Base.lib LIB File
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m Desktop
<] Documents
& Downloads
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= Pictures
B Videos
£.05(@
~~ Projects (D:)
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2.An

NOT MEASUREMENT
SENSITIVE

MIL-HDBK-245D

10SEP 1991

DEPARTMENT OF DEFENSE

HANDBOOK
FOR PREPARATION OF
STATEMENT OF WORK (SOW)

This handbook is for guidance only. Do not cite this
document as a requirement.

Statement of Work

SoW

NOT MEASUREMENT
SENSITIVE

MIL-STD-961E
W/CHANGE 2
9 January 2014

SUPERSEDING
MIL-STD-961E
W/CHANGE 1

2 April 2008

DEPARTMENT OF DEFENSE
STANDARD PRACTICE

DEFENSE AND PROGRAM-UNIQUE
SPECIFICATIONS FORMAT AND CONTENT

AMSC D7500 AREA STDZ

Defence Technical
Specification

‘SXD00i 6865 0X000.00

Stoo:

International guide for

the use of the S-Series
Integrated Logistic Support (ILS)
specifications

‘SXDOU§6965-0%000.00

Issue No. 1.1

cpicatie o A ‘SXOO08 400000000004 1404 A&

20180715 Page |

Support
CLS / ILS

The REUSE Company 2018

application to check compliance with standards

FINAL INTERNATIONAL  ISO/IEC/
DRART STANDARD IEEE
_.\'or MEASUREMENT FDIS
SENSITIVE 29148
MIL-HDBK-881
2 JANUARY 1998
SUPERSEDING
MIL-STD-881B
25 MARCH 1993 1SONEC JTC 1
Secviatat AN Systems and software engineering —
Rt Life cycle processes — Requirements
DEPARTMENT OF DEFENSE somcomenomer | qnoineering
HANDBOOK Bt ]

WORK BREAKDOWN STRUCTURE

This handbook is for guidance only.
Do not cite this document as a requirement.

AMSC N/A AREA MISC

Work Breakdown
SoW SSS

Technical Specification




KNOWLEDGE Manager

Conceptual Model Patterns Formalization Inference Configuration management Extensibility Assets store Settings A 9
@) Term suggestions @ * @ . 0 Rules ® Rules o
¢ 2
Terms L‘ Iepart teoms Integrity Generate terms Tags Languages Tokenization Test A Test Spell ® Bgtants rules Test
= M| Special sentences ~ and frequencies rules Substitutes checker @ Tags probabilities
Terminology Management Terminclogy Discovery Term Tags Languages Tokenization Normalization Disambiguation
Search fields:
|dentifier: Relationship filters: Flags: Advanced filters:
Term: l i
Equals to: M| Belongs to domain M| Flag 1
[
Term tag: ©\ x Belongs to SCM B Flag 2
Greater than: B Revised
Cluster: @, x ! Synonym
Lower than:
Relationship type: Q x
Q Search in a new window Q Search
Terms:
Identifier Term ) Term Tag Cluster Relationship type Belongs to domain Belongs to SCM Includes content Scope Note
48,865 A-1 > ACROMNYMS < No «Clusters > < Mo «Relationship type» = | ] director of manpower, personnel, and services (Air Force) -
A48 866 A2 > ACRONYMS < No «Clusters > < No «Relationship type» > | ] antiaccess
48,868 A-2 @ ACRONYMS < No «Clusters > < Mo «Relationship types» > | [ intelligence staff officer (Air Force)
48,867 A2C2 @ ACRONYMS < Mo «Clusters > < Mo «Relationship type» > 1 ] Army airspace command and control
48,869 A-3 @ ACRONYMS < No «Clusters = < Mo «Relationship types» > | ] operations directorate (COMAFFOR staff); operations staff officer (Air Force)
48,870 A-4 @ ACROMNYMS < No «Clusters = < Mo «Relationship type» > ] ] director of logistics (Air Force)
48,564 A4A 9 ACRONYMS --- Locked --- --- Locked --- |:| Airlines for America [Source: SX000i-B6865-0X000-00]
48,871 A-5 o ACROMNYMS < No «Clusters > < No «Relationship type» » |:| |:| plans directorate (COMAFFOR staff)
48,872 A-6 ® ACROMNYMS < No «Clusters > < Mo «Relationship type» = | | communications staff officer (Air Force)
48,873 A-T @ ACRONYMS < No «Clusters = < Mo «Relationship type» > | | director of installations and missi&n support (Air Force)
48,874 AA @@ ACRONYMS < Mo «Clusters > < Mo «Relationship types» > 1 ] assessment agent; avenue of approach
48,875 AA&E @ ACROMNYMS < No «Clusters = < Mo «Relationship type» > | [ arms, ammunition, and explosives
48,876 AAA @ ACROMNYMS < No «Clusters = < Mo «Relationship types» > | | antiaircraft artillery; arrival and assembly area; assign alternate area
48,877 AABB @ ACROMNYMS < No «Clusters = < Mo «Relationship type» > | ] American Association of Blood Banks
48,878 AABWS > ACRONYMS < Mo «Clusters > < No «Relationship types = ] ] amphibious assault bulk water system >

16096 term(s)

A
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3. Keep the performance under control

Supplier
viewpoint

el . Key Performance Indicators
‘ e from the beginning, up to today!

® = Quality Snapshot Viewer - 0 x

Quality Snapshot o
Mot Gy soags e A Loe geaily srrags 10 & W Gy’ iy sverage wn © Muves hangm

rQureetwits qualty
z Curems aeaery Requrements  Corectness Completeness Consistency
Scoreboard | Requirements Metrics
- Name: Initial Snapshot
Description:
o 22 S WA N _r'._ Project - module(s): SyRS_FIRENE_V02.xlsx - SyRS
g e i Sy | T VP S ——— I — TV Sy v —
Compinteness Requirements quality Completeness
wns X . - . Carvems ety
Overall quality

PRI
N

wa

A o v v w0t vt @ Mena v

I Requirements with 'High' quality: 45 (12.75 %)
Reguirements with "Medium' quality: 80 (22.66 %)
I Requirements with ‘Low’ quality: 228 (64.59 %)

I 'High' quality average rate: 23.4
*Medium’ quality average rate:
I “Low' quality average rate: 65.27

Correctness Consistency ‘ B Completeness elements - expec

o I Completeness elements - expec
Automatic Evaluation of the S o
different bidder’s

Acquirer documentation!
o8 viewpoint

Medium: 126 (35.69 %)
Low: 79 (2238 %)

Not matching filters: 0 (0.00 %) I High: 173 (49.01 %)
N/A: 0 (0.00 %) B Low: 180 (50.99 %)

Open containing folder | | [H Scoreboard report v

Change layout




3. Do we specify our projects too much (or not enough)?

p——— p— -
. !‘: == i o Nt Cokutaion Tuemn - gy o et - [exktation
a g s — = i [ e
- e - . .

~ Overlapping analysis of g — E—

M:: d [ I - == p—

—— ocuments i — e

— :;,.:::: p—

p— - sl e—

p— i ==

Sl e e = le—

] I e N A e

(@ Overlapping details N = S bt e e

[~ Source reqy [~ Similarity: [~ Target requi = ?:-“:;j: st

Source code: otal Stilari Target code: e e

B CoRS._031 milarity Extracted 007 : ;_m:“_ z”‘:

o e e e l_ . —

e | dee | s | cwcin | 8 = Source title: - Target title: - e

50%

A 4

Source description:

The Air conditioning system shall have 1 fan

«PBS=

A

‘ Formal

~ Formal

Model

4+ 1 Reqla’CoRS_031; MPT:23808
4 /7 PBS: (Air conditioning system, Fan) - Generated
® Air conditioning system
@ Fan

Edit source requirement

Open in Excel

Target description:

— Similarity c and

Topology similarity Topology vs semantic

Semantic similarity

I Topolegical ponderation (0%)
I Semantic ponderation (100%)

-

and ponderati:

~ Semantic comp P

Relationships vs ocurrences
Relationships similarity

-

Ocurrences similarity

I Relationships ponderation (65%)
I Occurences ponderation (35%)

The Air conditioning system shall have 3 heater

[0

Syntax Analysis

L

~Organizationzl=

Farmsl Representation «PES.

‘ o

- Formal Rep Model

Y

4 @ Regld: Extracted_007; MPT:23808
4 7 «PBS=: (Air conditioning system, Heater) - Generat
@ Air conditioning system

Open in Excel




(2) - VERIFICATION Studic

File Quality Control Workbook configuration Quality Assurance & o
— = = o ) Simple view

=] kA [0 EJd [F] i [F W [E o

CoRS (+2) 5 . - @ Quality view : 1 . . )

Worksheet Scoreboard  Snapshot Quality Requirements Metrics Users Charts Metrics Metrics Suggestions
selector evolution ©) Full view
Worksheet selector Quality scoreboard and evolution Reguirements Correctness Consistency | Completeness Knowledge base
Requirements quality Completeness

Overall quality

I Requirements with 'High' quality: 73 (55.73%)
Requirements with 'Medium® quality: 1 (0.76%)
I Requirements with ‘Low’ quality: 57 (43.51%)

I\ ‘High' quality average rate: 34.17%
‘Medium’ quality average rate: 0.38%

B Low' quality average rate: 65.44% Correctness Consistency
I Completeness elements - expected and found: 89 (12.6:
I\ Completeness elements - expected but NOT found: 616
B High: 130 (99.24%) Medium: 1 (0.76%) B High: 33 (25.19%)
B Low: 0(0.00%) IR Not matching filters: 0 (0.00%) B Low: 57 (43.51%)
N/A: 0 (0.00%6) B No quality: 41 (31.30%)

RMS Repository: Ontology; Project: CoRS-SyRS_EIRENE_V02.xlsx  RMS User: EGALLEGO-LAPTOP\Elena Gallego Connected to 'D:\09 RQS-Libranes\Acquisition Libraryiv1.0 201 7\Library v1.01Ontology\Ontology Composition\PQS_Procurement _Library_v18 Quality Ontology. mdb'

) ® ® & O i B . , (f ENnG 202pm B




4. Keep
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Smart Suggestion of Traces

based on Ontology

System Interaperability Manager

tracing all the information back to their source

EIRER'E

UIC Project Ell
System Requirements

17
Reterence: PSAT

Version: 15
MNumber of pages:  Cover +

EVREETE

UIC Project EIRENE

Functional Requil pecificatis
Source: GSM-R Functional Group

Date: 17 May 2006

Reference: PSA167D005

Version: 7

No of pages: Cover +93 pages.

-3 X
Worepace &
Datasource Reasoning  Traceability  Transformation  Custom
manager  manager (T+)  manager (R+)
Add
& #1 Datascurce, Not connec » x || @ Traceability manager (T+) & #3 Datasource, Not connected L
File View Properties Suggestions Traceability Projects | Traceability Modules | Traces File View Properties Suggestions
[~ EXCEL credentials: Selected system (WMS) connection || fraceabilty Module [~ EXCEL credentials: Selected system (WMS) connection
User Conneetion name < Project: | Functional Requirements Traceability Project User: Connection nem: <
ELENAG-PC\ElenaG SyRS_EIRENE V02 & ELENAG-PC\ElenaG SyRS_EIRENE_VO2 S
[~ Modules
Password: Password:
Ident... | Name Description races
Traces to source
| Name | Module [ Project [server
— Available System (WMS) @ source CoRs CORS-SyRS-RE ... DARQS-Librarie, — Available System (WMS)
@ Target FunRS CoRS-SyRS-RE_.. DARQS-Librarie.
Connection name Server Project Connection name Server Project
A, 5yRS_EIRENE_V02 DARQS-Libraries\Acquisition Lib... CoRS-SyRS-RE ERENE V02xlsx - 2, SyRS_EIRENE V02 DARQS-Libraries\Acquisition Lib... CoRS-SyRS-RE EIRENE V02xlsx -
%) CoRS-SyRS_EIRENE_V02_ DARQS-Libraries\Acquisition Lib... CoRS-SyRS_EIRENE VO2.xlsx ) CoRS-SyRS_EIRENEV02_ DARQS-Libraries\Acquisition Lib... CoRS-SyRS_EIRENE V02xlsx
% EChO Mission Requirements Do.. DAQ4 RQS-Events\2017\2017 1. ECHO_MRD_i3-2.s 4 EChO Mission Requirements Do... DAO4 ROS-Events\2017\2017 1. ECHO_MRD_i3-2as
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File View Properties Suggestions

CoRS ™

Drag a column header here to group by that column
0 Label |Text

Every 2 seconds, the power control system shall send... .
When the voltage level is below 11,5V, the battery sh...

If the battery is low, the power control system shall s...

The user must activate the emergency battery

When the capacity of the accumulator is lower than...

= The sensor shall acquire TO with an accuracy of 5 °C

The sensor shall acquire TO within the operating ran...

The sensor shall acquire T1 with an accuracy of 5 °C

The sensor shall acquire T1 within the operating ran...

(= The sensor shall acquire T1 within the survival range...

The sensor shall acquire T2 with an accuracy of 5 2C

The sensor shall acquire T2 within the operating ran...

The sensor shall acquire T2 within the survival range...

= The sensor shall acquire T2 within the response time...

The sensor shall acquire T3 within the survival range...

The sensor shall acquire T3 within the response time...

The sensor shall acquire T4 with an accuracy of 5 °C

The sensor shall acquire T4 within the operating ran...

The sensor shall acquire T4 within the survival range...

/s - T - -

Total requirements: 34
Hide non-Requirement

RMS Repository: COMPLETE USE CASE; Project: CoRS-SyRS-f Save Close

TRACEABILITY Studio

& TRACEABILITY Studio ¥
Traceability projects | Traceability modules | Traces
Traceability project scoreboard:
ID: 2 Number of projects: 2 Number of document
Name: Traceabili Number of traceability modules: 1
between
Functionz

Traceability completeness:

Number of workproducts: 89
Traced workproducts: 0

Untraced workproducts: 89

Traceability projects:

4 | Name

1 Functional R...

2 Traceability b... Traceability project to connect sy...

Number of projects: 2

Description

This traceability project will mana...

Trace analysis:
Number of traces: 0
Non-suspects traces: 0

Suspect traces; 0

0
Maodific... | Creatio...
1/31/2...  1/18/20...
5/21/2...  5/21/20...

Connected to: "'D:\09 RQS-Libraries\Acquisition Librarytv1.0 201 /\Library v1.0\OntologpA\COMPLETE USE CASE\PQS Railway - Interoperability - Quality. mdb'
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File View Properties Suggestions

FunRS

Drag a column header here to group by that column

] Label | Text

The maximum power consumption of the compresso...
The maximum power consumption of the fan shall b...
The maximum power consumption of the fan blade s...
The maximum power consumption of the heater shal...
The maximum power consumption of the air conditi...
The Air conditioning system shall have 3 heater
The Hydraulic system shall have 1 accumulator
The Hydraulic system shall have 1 Pump
The Hydraulic system shall have 1 relief valve
The capacity of the pump shall be lower than 2 gallo...
The maximum power consumption of the Rolling Sto...
The maximum power consumption of the Auxiliary s...
The maximum power consumption of the Braking sy...
The maximum power consumption of the cabinet sh...
The maximum power consumption of the cabling sh...
[ ] The maximum power consumption of the car body s...
The maximum power consumption of the car body fi...
The maximum power consumption of the communic...

The maximum power consumption of the coupler sh...

e 73 e e o 7 7 7

Total items: 55 , Requirements: 55

Hide non-Requirement

RMS Repository: Ontology; Project: CoRS-SyRS_EIRENE_V02. Save % Close
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Conclusions

KCSE approach as a mean to
enhance projects

"‘7 40% Cost Saving

Tailoring activities to optimize
tools, processes and assets

® 000
4 Person Month

Ontology Design and Architecture
based on the goals and efforts
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