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Exhibit 8—Application of the System Analysis and Design Process to the Technical Aspect of the Project Cycle

Regonal {

Architecture(s) )
Lifecyle Processes

Feasibility Study
~ | Concept
Exploration

Time Line

Requirements \

Changes
and (
Upgrades

. System Verification Plan
System '\ _(System Acceptance)

System
Verification &
Subsystem
Verification Plan

Hligh-Level \(Sbsystem Accepiancs) (Subsystem
e Verfication

\

\ Unit / Device
Detailed '\ TestPlan 1)
Design

nit'Device
Testing

Document/Approval
N —

Implementation
Development Processes

Three dimensional view of the technical aspect of the Project cycle

Test and facilities are implied!

Test philosophy and planning IDENTIFED EARLIER: Frontloading = EXECUTED!

+ The Relationship of System Engineering to the Project Cycle by Kevin Forsberg and Harold Mooz — NCOSE 1995
« Caltrans and USDOT. 2005. Systems Engineering Guidebook for Intelligent Transportation Systems (ITS), version 1.1. Sacramento, CA, USA:

California Department of Transportation (Caltrans)
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Presenter Notes
Presentation Notes
Front-loading is defined as “a strategy that seeks to improve development performance by shifting the identification and solving of problems to earlier phases of a product development process”
Frontloading of VVT activities will reduce uncertainty earlier, decreasing failure and rework, thereby reducing quality costs.. 



Frontloading or not frontloading, that is the question

Reasons for frontloading:
* |dentify asap, before integration, transfer and use, flaws

e Establish budget allocation during development, and, why not,
during overall system life-cycle

* Manage supply chain by confirm the system architecture

* Evaluate concurrently alternative concepts
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Frontloading or not frontloading, that is the question
SysTest: Developing Methodology for Advanced Systems Testing

Venfication, Vahdation,

TECHNICAL HANDBOOK

«Frontloading VVT activities: and Testing of

Engineered Systems

... frontloading of VVT activities will reduce uncertainty EXTERNAL TECHNOLOGY VERIFICATION

earlier, decreasing failure and rework, thereby reducing

AND
1 k7 .
quality costs. - L
i -'Jl FIELD TEST
L i o
SysTest: Improving the Verification, Validation, and Testing Process— Assessing Six E‘ b o 1 Purposs o
. i . -.r 2= |* = | 1 Th\g handbook addresses the key aspects of all the \‘/ah‘dat\on activities including Internal
Industrial Pilot PI’OjeCtS - - K " Validation / Long Runs, Field Tests, and extended monitoring. Although the actual version of
H , =i i the handbook covers a limited part of the Archetypes, it still aims to foster product success on
Markus Hoppe, 1, * Avner EngeI,Z and Shalom Shachar3 i- Fl': the market by focusing on E2E, customer value and non-negotiable attributes concepts. The
iNt System Architects, Technical Integrators, Product Owners will and shall find methodological

E guide and pragmatic support for planning, selecting, preparing, executing, collecting,
Y - documenting, storing, and communicating the acquired knowledge.

Foster transparency during planning through visualizing the VVT strategy as a process model
e Foster the effective use of historical project data during V&V strategy planning through process modeling
e Support the optimal selection and scheduling of the right VVT activities for given VVT and project goals

e Provide stochastic estimates for cost-, schedule- and technical performance risk reduction through a certain
VVT strategy

* Verification, validation and testing cover over 60% of development cost
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AM ISA Architecting Manufacturing Industries and Systems for Adaptability
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Frontloading or not frontloading, that is the question
VE2: Verification Validation Effectiveness and Efficiency

Elicit needs, risks and their relations — MDM model
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Frontloading or not frontloading, that is the question
Virtual Reality and Al in the liquid food industry
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The trad|t|onal world of the mock ups is revolutlonlzed

The five senses (sight, hearing, taste, touch, even smell!) can be exercised well in advance versus any
possible integration

Complicated autonomous system behaviours can be envisioned

Historical company knowledge embedded into re-usable Al models.

“Neither intelligent, nor artificial?”



Frontloading or not frontloading, that is the question
Digital transformation, Industry 4.0, MBSE and SAFE in the liguid food packaging industry

-----

The left leg of the VEE passes form the tedious documentation work to the “holy land” of MBSE

Also models require time to be developed, a strategy and a relevant effort. Re-use is not a forgiven!
2"d Agile principle: value stream mentions programs frontloading.

Focus on value path, increased volatility of requirements: how to manage un-desired re-work?
Masses of raw data are formally available to be transformed into digital information and then into
company knowledge

“All that glitters ain't gold!”. A new approach is necessary to developers, test engineers, data scientists
and all the users during systems life-cycle (transition process relevance).


Presenter Notes
Presentation Notes
Several researchers propose to exploit the opportunities of virtual prototyping techniques, to reengineer product development process structures and frontload VVT problem-solving activities [e.g., Boehm, 1981; Clark and Fujimoto, 1991; Assmann, 1998; Fricke et al., 2000; among others].
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New Publication in the INCOSE Store

Guide to Verification
and Validation

Guide to Verification and Validation
May 2022
Free for INCOSE Members T - &.

= - i .l -—

i O
This guide provides practical guidance for successful verification and validation  Provide a practical, cross-domain “how-to” guide that will enable organizations to
e incorporate the design and system verification and validation guidance and
mls!.lnderstandlngs ‘nf the true nature of verlﬁcatlnr! and val:datlun as apehed to thg concepts into their existing SE activities and plans.
design and the realized system of interest (SOI) — i.e., the “final product.” This guide . ) .
provides concepts and processes associated with design verification, design . En_sure readers ha‘"’? a f.:lear underﬁtan_dlng of th'? importance the {:DI'ItIE}CtIII'I
validation, system verification, and systems validation in the context of systems which the terms verification and validation are being used: needs, design input
engineering (SE) as described by the INCOSE Systems Engineering Handbook [']. requirements, design, design output specifications, or system. While each

shares some degree of commonality, each are distinct activities, with their own
planning, execution, outcomes, and deliverables. This guide emphasizes the
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Verification and Validation in Context
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* The request for frontloading did not evanish in time, but got transformed and
embedded into fast and faster value-based responses to the market.

* Several research programs contributed to build-up the basis for managing the
impacts of the Verification, Validation and Architecture definition processes,
well in advance towards formal validation.

* Massive changes in frontloading required the maturation of a bunch of
technologies and methodologies well integrated into SE frameworks.

implemented in day-to-day life the higher is the request!
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