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Webinar rules:
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 the
presenter directly

If you have any technical issue, please use this chatting box, or mail us at:

The Webinar will be recorded. A link to the recording will be sent to you in few days
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SMART Traceability:

The core of a successful Systems Engineering discipline

- Jose M. Fuentes & . Cecilia Karlsson
\e The REUSE Company A Marketing & Communication
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» ;
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WHEN

The company was
established in 1999

As a spin-off of a
University in Madrid

02

WHO

System +
Software
Engineers

Smart combination
between Company

staff and R&D
from Academia

03

Introduction to The REUSE Company

Headquarters:
Madrid (Spain)

International offices:

Stockholm (Sweden)
TOk)'O (Japan) Delegation

2021:
USA
Chicago/Detroit/Miami

All rights reserved © The REUSE Company 2021

04

WHY

To promote a
reusable, scalable and
global solution to a
smart and
interoperable
Systems Engineering
environment, by
offering a semantic
knowledge centric
approach.
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Knowledge Centric
Systems Engineering (KCSE)

Global Repositories —
Archiving —
Configuration Management —

QUALITY (ies)

- Quality Management
- Automatic static quality assessments
- Verification & Validation management
- Risks Management
- Smart Authoring

TRACEABILITY

Interoperability and links —

Change impact —

SMART identification of missing traces —
Flexible reporting —

EUSABILITY

- Interoperability
- Retrieval & Archiving
- Adaptability to Existing Toolsets
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José Fuentes

Current position: Chief Operating Officer at The REUSE Company

Product manager of the Systems Engineering Suite tools during the last 5
years

INCOSE CSEP Certified

Graduated in the INCOSE Institute for Technical Leadership
Member of the board of AEIS — the Spanish chapter of INCOSE
Active contributor to the INCOSE Guide for Writing Requirements
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What is traceability?

The capacity to find where a product was made
What raw material and added components were used
How it was produced

Where it was stored

How it has been released

All along the logistic chain

From beginning to end

All rights reserved © The REUSE Company 2021
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5y - “A software requirements specification is traceable if
- (i) the origin of each of its requirements is clear and if
(ii) it facilitates the referencing of each requirement in

future development or enhancement documentation”

Source: ANSI/IEEE Standard 830-1984

“ A requirement is verifiable if, and only if, there exists
some finite cost-effective process with which a person or
machine can check that the software product meets the
requirement”

Source: ANSI/IEEE Standard 830-1984
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e

_Sampie traceabilit_y_ matrix

: - REQ1 REQ1 REQ'1:REQ'1:.REQ1. REQ1.:REQ1 REQ1 .REQ1-'REQ1 REQ1:REQ1'REQ1..-REQ1.
Requirement | Regs
Identifiers |Tested| uc uc uc  uc uc uc | uc uc uc | uc UC |TECH |TECH TECH

1.1 | 1.2 1.3 2.1 | 2.2 | 2.31 "2.3.2” 2.3.3 2.4 | 3.1 | 3.2 | 1.1 ) 1.2 | 1.3

| TestCases ::321 _\ 32 r [t a]a[r]1]2][3]1]1]n
Tested Implicitly | 77 o .
— Might be good as a first step
1.1.2
1260 Allows to check where every requirement comes from
1.1.4
1.1.5
116 Allows you to check completeness of tests
1.1.7
1.2.1 . . o fe .
53 Ensures that implementation meets specification
1.2.3
::: Enough for some projects (e.g. SW)
1.3.3
134 Not enough in complex projects
1.3.5
etc....

se2 |1 | | | T T« No support to req. decomposition or design

Doesn’t satisfy standards like: ARP4754, DO-174,
DO-254,15026262...
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= Life cycle concepts
* Byslem function

+ Siakeholder requirements
# Staketmlder reguirements
traceakbility
Initizl RVTM
* AIT 13
* Final RN TM

# Life cycle constraings

Controls

* Prepare for system
requiremeals definition

+ Defing system
requirements

« Analyze syslem
reguirements

« Manage system
requiremaents

FIGURE 4.5 [P0 diagram for the sysien

= Bystem reguirements
definition strategy

tdentification

« Verification crileria

= MOP needs

« MEOP

= BysioMm reguiremenls
traceability

— L
* Syslpm redquirements
defnition record

ﬁ..

Enahfers

requirements definilon process

Walden. Usage per the INCOSE Notices page. All other nghis reserved.

L .

INCOSE SEH onginal figure created by Shorell and
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What is traceability?: INCOSE

Source: INCOSE Systems
Engineering Handbook, Ed. 4
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5y “Manage System Requirements: Establish and maintain
- traceability between the system requirements and the relevant
elements of the system definition (e.g., stakeholder requirements,
architecture elements, interface definitions, analysis results,
verification methods or techniques, and allocated, decomposed

and derived requirements.’
Source: INCOSE Systems

Engineering Handbook, Ed. 4

“Requirement’s traceability is the ability to describe 5y
and follow the life of a requirement, in both a
forwards and backwards direction (i.e., from its 1/

origins, through its development and specification, to
its subsequent deployment and use, and through
periods of on-going refinement and iteration in any of
these phases)."

Source: Gotel and Finkelstein

All rights reserved © The REUSE Company 2021 14
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Enterprise/system of systems

r Concept definition

Business or mission
analysis

¥
Stakeholder needs and
requirements definition

)

System

¥ "

requirements definition

*
Architecture definition

Design definition

Ieranon

— 3+ Wl 3 %4

System definition
=

. \

FIGURE 3.5

What is traceability?: INCOSE

Source: INCOSE Systems
Engineering Handbook, Ed. 4

Recursion

| System of L

interest

7 Business of mssion

.- amabysis
Stakehiider needs and
requirements definition

Syslem
requirements definition

Requirendents definition

Architecture definition

System analysis and
decision management

Recursion

System

*

Design definition

[terabon
3 =33
j

level n—1
% Li=n L= i | o
L p e |

G
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77 Listed below are the processes the supplier should provide to show they are meeting the
‘ ‘ ARP4754A obijectives:

Requirements management process, including traceability and allocation processes
Requirements validation process

Requirements verification process

Safety analysis process

Configuration control processes (for DA data)

Change management process (covering change impact and regression analysis)
Problem reporting process

PA (audit/assessment process to verify adherence to the processes)

Source: DOT/FAA/TC-16/39
Safety Issues and Shortcomings With Requirements Definition,Validation, and Verification Processes Final Report

All rights reserved © The REUSE Company 2021 16



@ R=EUS=  WEBINARS 2021 Traceability in complex projects: ARP4754

COMPANY

5y The following objective statement is from ARP4754A, Section 5.3.1.1, Safety
- Requirements:

“Requirements that are defined to prevent failure conditions or to provide safety
related functions should be uniquely identified and traceable through the levels of
development.This will ensure visibility of the safety requirements at the software and
electronic hardware design level.”

All rights reserved © The REUSE Company 2021 17
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Neme) e Traceability in complex projects: 1SO26262

99 - “Safety Requirements shall be traceable with a reference being made to:

‘ ‘ > a) each source of a safety requirement at the next upper hierarchical level;

b) each derived safety requirement at the next lower hierarchical level, or to its
realization in the design; and

c) the verification specification.”

Source: I1SO 26262

All rights reserved © The REUSE Company 2021
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Mats Berglund (Ericsson)

TeamFo rge Y’llm (=) c\ﬁ (Cv pTC ‘vTEAHCENTER

Tasktop

T
ThoughtWorks

w o 7’ '.“.
Visual Sﬁ ‘ a ° e L oviA l agl le-

L€ l
OMHWEB g
J ) zb STUDIOS J(:wku s
ERICOLL @)HansorT ch"°3>
‘] Clear Case Titan
> Multiple domains > Need of intra-operability
> Different types of artifacts > Intra-domain
> Need of

» Inter-domain
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Prepare for changes (impact analysis):

Required
{\'h’
final
delivery
Onginal
ns requests
nge happe
Because cha

""" Deleted requircments

Changes in the eavironment

>
FIGURE 59 Requircments changes are inevitable. Derived from (Forsberg et al., 2005) Fgure 9.3, Reprinted with permission
from Kevin Forsberg. All other nghts reserved
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Project quality:
Are all the requirements properly tested!?
Completeness:
Have we considered every high level requirement?
Have we created all the expected work products following requirements

Scope management (project control):
Clear reference to source...
... to avoid Gold plating / scope creep

Visibility:
Impact analysis

Collaboration:
Among different roles: requirements manager, architects, designers, testers and... above all,

Project manager x

All rights reserved © The REUSE Company 2021 21
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Traceability in complex projects: visibility

Traceability provides visibility in large projects:

Guys, | need a
project status
report, please!

Sure! We'’re 90%
done!!

All rights reserved © The REUSE Company 2021

90% of the
times we give
the same
answer!!

Folks, | think that

we need

TRACEABILITY
Studio!!

22



COMPANY

@ R=EUS=  WEBINARS 2021 Traceability in complex projects:a Knowledge Centric Approach

Business or Stakeholder
Mission needs and Operation Maintenance Disposal
Analysis requirements

e
passenger

Validation @

engine

——

@ System

requirements e =
integrity” mag T/ N\ g O
gengF Architecture szﬁ _ S Transition
0 5 e um ADELARD
I ; 3 lire o MooELlca
o o t ° o o
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. = | ]

\ / R
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"‘ System Analys|s Figure 1. Vehicle model structure. |ntegr’ation )

Knowledge Base - Ontology w
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a Implementation <éprotégé
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It's a must in complex and safety critical projects

/I Requested by standards and good practices: 1SO26262,ARP4754...
O |:| Provides visibility in complex projects

D

s

@fe] N o
It's normally a tedious and manual task

Involves connection of tools that are not easy to connect
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@ R=US= WEBINARS 2021 TRACEABILITY Studio: Features

Semantics
Reporting

Traceability
sources manasement Semantic approach g .
- Connection to multiple types & - Automatic suggested links Our quallﬁcatlons
of sources Management of types of -SMART suspect links - OOTB reports
- Graphical definition of a eaces management - Custom reports in MS Word

Connection to data

project map - Management of traces

, - Custom code reports
- Impact analysis

e Click Here
Click Here

e Click Here
e Click Here

@ Reus=

. TRACEABILITY
STUDIO

Yy
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Knowledge [k . Traceability
Management

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

KM A
=pG= MANAG= 3 . !
i 4 Support the integration

among assets through

semantic interoperability to
. discover and keep the

~of traces among related

elements

Definition of requirements vav STUDIO
and other textual

RAT
AUTHORING TOOLS
engineering assets based on

@ R=uss

Define, implement and

real-time analysis (NLP)
s . ! RQA
writing assistance, QUALITY STUDIO |toheerform to trr?gte':
identification of similar £d <fy th ¢
items , safisly the vei O
R e any engineering element
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Requirements Authoring Tool for Capella - The Perfect Way for Blending Models and
Textual Requirements

While Model Based Systems Engineering and Requirements Engineering are usually opposed as a
means to support complex systems development, there is a growing trend in considering the
combination of both approaches.

This webinar will introduce the new version of the RAT — Authoring Tool add-on for Eclipse Capella,
which goals are :

to ensure the correctness of the requirements created inside the Capella project,
to help requirement writers follow pre-defined patterns to standardize well-formed requirements,
to ensure naming consistency between the model elements and the textual requirements,

to provide a complete round-trip between textual requirements in Requirement Management Systems and
models in Capella. T — e

ools - Suggestions  View  Log

[Irre—

By The REUSE Company

v on ‘Logical Architecture Requirement ANESS Metris summacy.
L]
V:

- e e L.
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A M e, =t : o Accuracy ROY / Concision R11 / Completeness R25 / Uniformity
rI | 2 1 a n d 22 202 1 Font | Calit viFortSize (12 VVAAS B T U ¥ Accuracy ROV / TRC-M365: Avoid the use of Banned Modal Verbs
! e Temperature Warrior .
Control Subsystem

bt Save and dose v | Cancel
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[José M. Fuentes
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jose.fuentes@reusecompany.com
.
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L+34 91217 25 96

@ReuseCompany
https://www.linkedin.com/in/josemiguelfuentes/
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