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Abstract

The systems discipline is decomposed in views and qualities and complemented
with a framework to integrate again. The qualities are taken as starting point to
define system design capabilities. These capabilities are analyzed and a set of
embedded system capabilities is proposed.

The ESI approach with projects and capabilities is described. The contri-
bution of ESI is explained. Some background is provided about the technology
management and research method aspects.
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Role of Embedded Systems Institute ESI

methods to:
specify, design,

test and verify;
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performance
How to create embedded systems interoperability

‘ > productivity
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which satisfy the functionality, and quality needs

and which fit in the limiting constraints
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skills, legislation
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The "CAFCR” model

drives, justifies, needs e
- enables, supports
What does Customer need
in Product and Why?
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Customer Customer Product PN
What How What / AN
Customer Application Functional Conceptual Realization
objectives
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Qualities as basis for capabilities
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Multi Disciplinary Builds on Mono Disciplinary

systeem

system
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designed by
emerging from

multi disciplinary
design methods

l builds on top of

mono disciplinary
design methods

i unlocks potential of

technologies
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Overview of methods in relation with context

framework(s) for system o

esign

decom pos'tlon Customer Application Functional Conceptual Realization
objectives
+ keydrivers + stakeholders + use case + construction + budget
+ value chain and concerns + commercial, logistics decomposition + benchmarking
S u b - m et h O d S + business models + context diagram decompositions + functional + performance
+ supplier map + entity relationship + mapping technical decomposition analysis
models functions + information model + safety analysis
+ dynamic models and several more and many more ans many more

gualities
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Checklist of system qualities

usable Interoperable serviceable ecological
usability connectivity serviceability ecological footprint
attractiveness 3" party extendible configurability contamination
responS|vme|_r1ess installability noise
image quality ; disposability
wearability liable
storability iability future proof
transportability testability evolvability

dependable traceability portability down to earth
safety standards compliance  ypgradeability attributes
security o extendibility :
reliability efficient maintainability CgStepr”ffns —
robustness resource utilization bow P
: . _ consumption rate
Integrity cost of ownership (water, air
availability logistics friendly icals.

_ . chemicals,

effective consistent manufacturability et cetera)

throughput or reproducibility logistics flexibility ~ size, weight
productivity predictability lead time accuracy
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Domain specific aspects

usable Interoperable serviceable ecological
useability connectivity serviceability ecological footprint
attractiveness 3" party extendable configurability contamination
_responswel_r}[ess installability noise
Image quality : disposabilit
wearability  l1able P g
storability iability future proof
transportability testability evolvability down to earth
reliable traceability portability .
safety standards compliance  upgradeability attributes
security efficient extendability cost price
reliability o maintainability power consumption
robustness resource utilization consumption rate
integrity costof ownership  |ggistics friendly (water, air,
effective consistent manufacturability chemicals,
N logistics flexibility etcetera)
throughput or reproduceability lead time size, weight
productivity predictability accuracy
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Preferred profile for ESI capabilities

domain specific oreferred profile:
embedded
(software intensive, electronics) 1 4 1 3 2

process, organisation, soft skills

specialistic

challenging
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Ranking of all criterions

usable Interoperable
useability connectivity
attractiveness

_ 3" party extendable
responsiveness

serviceable

serviceability
configurability

ecological

ecological footprint
contamination

: it installability noise
image quality i ili
wearabilty liable disposability
storability liability future proof
tr_ansportability testability evolvability down to earth
reliable traceability portability .
safety standards compliance  upgradeability attributes
security efficient extendability cost price
reliability o maintainability power consumption
robustness resource utlllzat!on consumption rate
integrity cost of ownership  |ggistics friendly (water, alir,
effective consistent manufacturability chemicals,
N logistics flexibility . Stcetera)
throughput or reproduceability lead fime size, weight
productivity predictability accuracy
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Relevance for ESI quality map

——relevance—»

weight

challenging embedded embedded &
challenging
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connectivity

3rd party extendable
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extendability
maintainability
logistics flexibility

contra-
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Project as carrier for capability development

single domain
result

carrier to feedback from
develop Industrial
capabilities context

capabllity

—

transferable
know-how
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ESI project approach
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Critical Success Factors for projects

Oceé industrial project

Océ
industrial
owner to have
focus Impact

Industry as

laboratory \

large scale project

Boderc
project

selection of co-location
multi-disciplinary 3 days/week

team M
%;; %@ active involvement
q \

of scientific supporters
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Mapping of capabilities to projects

responsiveness
reliability e—— g power consumption
robustness
integrity .
throughput or productivity Boderc Is.ec_lf_rlty
PMS connectivity el

'3rd party extendable potential projects, if
resource utilization complementary

reproduceability specialism is available.
predictability

configurability CE
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Tangram

specialistic know how
required

extendability |deals

maintainability
logistics flexibility

useability
testability
cost of ownership

cost price XX projects under consideration
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Role of Embedded Systems Institute 2

project management
capability coaching
facilitation

knowledge exchange
administration
housing
means, tools

capability

project initiation

knowledge consolidation

facilitation

knowledge management

knowledge transfer

general management
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Technology Management Cycle

: Literature search
Explor_atlon Creative option generation
of new ideas Try out
Application Industry as laboratory
of technology

/

Consolidation
of know how

Reflection
Write articles
Create courses
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Industry as laboratory

Exploration of new ideas

\

Exploration
of new ideas

\
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Consolidation
of know how
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Consolidation of know how
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Moving in the meta direction

.----- ----‘_‘.- -*‘
0 Exploration Ol
0 of new ideas :_.
0 1 oodoooooe e
0 S g archi- ¥ ¢ architecting 0 | research
Application o - 1 '
' ml? t'i’chno.o o/ tecting ¢ 8 ethod research method |9
' o ! method ' S ' !
2 - e - oo \ecocosoooad
0 * . [ " .
' Consolidation : 0
' of know how 0 [
.
7 .0 /7 .1 J 2 ‘ 3
meta meta meta meta
bottom line: enabling: pro-active: scientific foundation:
product architecting research of method to research
creation method architecting architecting methods
' i method
mdusmal see www.extra.research.philips.com/
carrying natlab/sysarch/
partner ESI ESI ArchitecturalReasoningBook.pdf
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The context of architecting

— natural system architect habitat
ﬁnanagement d|SC|pI|ne§
technology management standardisation bodies,
business management, professional societies
process management,
guality assurance, IEEE, 1SO, ACM, IFIP, INCOSE

\\ project management /

@mmunities, conferences

requirements engineering,
SyStem reliability engineering,
architecting product lines,
SW architecting,

K TRIZ, /
RUP
ﬁuman scienceﬁ / classical disciplines \

psychology mathematics, physics, chemistry,

sociology biology, medicine, economics,

pedagogy computer science,
anthropology mechanical engineering,

\\ theology / k electronical engineering /
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System architecting research: to do

case studies methods
: reliable lowest cost
iIndustry as systems . fast_
large scarie secure maximum ctjestlgtr)l.lf:)r
ik systems performance i

frame of reference

taxonomy framework objectives principles

glossary ontology heuristics
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Curriculum system architecting

root generalist usiness, application insight :
: : psycho-social
technical technical

know-how know-how process insight > S4lE
apply theory become experience the see every human
in practice all-round non-technical aspects as an individual

architecture school

mathematics | | ESA = C SARCH advanced
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