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Introduction

Is Systems Engineering Applicable in all Cultures?

What are the examples of successes/failures of systems engineering implementations outside its
original territories? What are those territories?

28 June 2022 - Alsudairi www.incose.org/symp2022
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"Investigating the Impact of Cultural Differences on
Systems Engineering: A Case Study of Manned Space
Flight Programs in the United States and China"
(Qian, 2013)



https://twitter.com/XHNews/status/955696507570733057/photo/3
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Culture

Definition of Culture
Culture is an umbrella term which
encompasses the social behavior and norms
found in human societies, as well as the
knowledge, beliefs, arts, laws, customs,
capabilities, and habits of the individuals in
these groups. (Tylor,1871)
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CULTURAL
ICEBERG

When we talk about culture, we focus on
“surface culture”. These are things that we
can see, hear and touch, like music, food,
language, art.

SURFACE CULTURE

Communigation Styles and Rules:
facial expressions, gesture, eye contact, personal
space, touching, boedy language, tene of voice,
handling and displaying of emotion, conversational
patterns in different social situations

Notions of:
courtesy and manners, friendship,
leadership, cleanliness, modesty, beauty

This represents only the tip of the cultural
iceberg. The biggest part of culture is
hidden below the surface. These are
values and beliefs that underlie behaviors
of people from that culture. The more
immersed we become in a new culture,
the more these aspects are revealed to us.

Concepts of:
self, time, past and future, fairness and justice,
roles related to age, sex, class, family, etc.

As you begin your program and start
making new connections, do not judge the
new culture only on what is immediately
visible. Keep in mind what aspects of
“deep culture” exist and how that comes
into play. Actively participate in the new
culture and take time to see what's below
the surface.

Attitudes toward:
elders, adolescents, dependents, rule,
expectations, work, authority, cooperation

DEEP CULTURE vs. competition, relationships with animals,

age, sin, death

Approaches to:
religion, courtship, marriage,
raising children, decision-

Saurce Beyond Cufture (1976) by Edward T. Hall making, problem-solving

clee



Unsuccessful Application: @
Concurrent Engineering In Japan

« Japanese Organization working on
Satellites

« Tried to apply Integrated Concurrent
Engineering (ICE) from 2002-2005, but
did not succeed

e Some Reasons:

— Hesitation for setting tentative design
baseline: Chigau = different and wrong

— Experience dependent

— US and Europe works under specific job p— |
responsibilities but much more clearly
than in most of the Japanese
organizations.

--------

+——— Digital Data with defined format
«++++ Data with Unknown or no standard format exist
*=  Oral or Qualitative Information

Ogawa, A., Rhodes, D.H., 2009. 6.3.4 Culture: A Key Factor for
Implementing the Integrated Concurrent Engineering Approach.
INCOSE International Symposium 19

28 June 2022 -Alsudairi www.incose.org/symp2022 6



Western Vs Chinese Systems Engineerin

Systems Thinking

Red uctionism : Hollsm
Q\kmg i Thlnklng
hle‘ra rchy : emergence
Hard system approaches Soft system approach

Objective system Hard/well defined problem Soft/ill-structured problem
Assumption of observed system Systematic world Metaphor/systemic mind
Problem solving style End-means Participation/debate/reform
Process goal Optimization/satisfaction Learning/satisfying
Acting focus Goal-oriented Process-oriented
Applying methods Positive-empirical Interpretive-exploratory
Acting philosophy thoughts Reductionism/Do the thing right Holism/Do the right thing

Pan, X., Valerdi, R., Kang, R., 2013. Systems Thinking: A
Comparison between Chinese and Western Approaches.

28 June 2022 - AlsudEi@cedia Computer Science 16.



Jacques de Vadca Zon in 1739

Greek

Western SE BalEs’
Theology

Scientific
Revolution

. Ancient
Chinese SE [asssie

AV 2022 - Alsudairi Duijiangyan Irrigation System (256
Confucius (479°B BC)

Systems Thinkers in the Field of the Sciences
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Figure 3 Overview of systems thinkers and their position in the field of the sciences

(Hieronymi, 2013)

NG Systems Post WWwII o

Philosophy : R4
/ MOderrNty SCIence IndUStry SYSTEMS ENGINEERING HANDBOOK

Marxism nggg n Chinese
Svystems




(2/3)

INCOSE Last IS & IW Related
Topics to Culture

28 June 2022 - Alsudairi www.incose.org/symp2022
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Envisioning INCOSE and the United Nations ‘.
« Dana Polojarvi, Randall Anway, Ivan

Sustainable Development Goals
g tmvn 23&;2*.M mm
applies correctly in all cultures (e.g. Dollar- ¥ T [[TH ssmz?axts
@ ——— “:: msmunggs glE’sET ‘L\(!,T, agﬁ
o | — _¥_; GOALS
cultures, e.g. abortion
https://en.wikipedia.org/wiki/ ks 2N X X X N X

* Unifying towards UNSDGs desioir [l O (oo seon Wmm n° 11 i
« Socio-anthropological model of macro- | ﬁ/"

level change: How to make sure that SE
« Some regulations mightn’t apply to all

sure its environmental frlendlyf) if everyone lived like U.S.A. residents?

Il

in The World v by income per montl h

1 %ﬂm Zﬁ.llilll,iﬂl
« FUSE is the umprella
street, Hunters & Gatherers Sys)
 How to define happiness? How to make How many Earths would we need
World_Happiness_Report Ausiralis 45 . ‘ ‘ . '

d https://www.overshootday.org/ho == Russia 3.4
w-many-earths-or-countries-do- ‘ ‘ . '
we-need/ B Germany 3.0 . . .

’i
e org/symp2022 10



Extending the scope of SE to complex soclo- @
technical systems

» Mike Jackson

» Successful Apollo, failure in 70s, socio-technical
systems

» Opportunities for SE: supporting a mission economy
(Mazzucato, 2021)

» SE principles build on systems principles that are
general for all kinds of human activity systems
(Rousseau, 2018)

* What are the ultimate goals which could unify
objectives of all humankind?

28 June 2022 -Alsudairi www.incose.org/symp2022 i1



Systems Thinking, Round-Tables,

Presentations

Pathways to power revealed..
o @ Develop
Generate Contusion in Explore technologies Limted
Hypotheses ey potential o
-

aynamcs
your mos Enhance the —— Be Distinct

Extend what is

Action
possible

« Jawahar Bhalla, Chris Browne, e, | (=) | S

Gary Smith, Chuck Keating,

al.
« Data/Knowledge/Wisdom
* Human system
e Systems Theory

« Nature and society as the
greater whole

* 9 transformational Powers
(theory, philosophy, spirit,
social...etc.)

28 June 2022 - Alsudairi www.incose.org/symp2022

and Viewpoints
Yo ek
et.

% Find your place No Vison of

Give voice to
future possibilities,

Steer the way
(right time, right

and purpose Fturo

Stugion

T = e Boerh
i tceion Pan onceptualise T Unendes
Competencies to deal Translat!on of S'y'stems 'I"heory Sk e i Understand e
: alternative decision, action, ar - il Systems, Parts -
with complex systems int tati o relationships e \WEolos i
and problems interpretation 0 ey v

Britige

See yourself
as part of
nature

e

Design
Connect with Be wise to
Ho others systemness o g Seek elegance Aesthetics
ey the big pictury

\

Systems
Theory

Concepts,
Tools, Methods
Application
s3dasuo)

13 a8ensueq

Systems Thinking

How do we understand a System?

Y. .
Systems Thinking application to Bridge

advance state of Systems Practice Family
Work Society
Colleagues

STRUCTURE ENVIRONMENT

(Organisational Interdependence] M A\ (Operational Interdependence)

A whole that consists of interdependent parts each of
which can affect its behaviours or its properties



Values in QM

Evidence of Benefits of QFD: Comparing Change at Ford & Mazda '&‘,
« Barclay Brown, Hazel

Woodcock, Bill Scheible, Larry N e
Kennedy, Kim Stansfield 1 Desian.
« Are values from nature, from N e
nurture, chosen, unconscious, N S
fixed or changeable?
« To better understand ZDA, we 5

could investigate the o

Development (90% Complete) Start
I E : Early ch to clarif ds & t time,
differences between Western esson: Early changes to clarify needs & concepts saves time

mone) ot
and Japanese cultures. i s 3 Motivations for a Zero Defects Attitude V%

2. Zero Defects
Attitude
Attributes of a
7. Ethical ‘Quality’ 3. Process Quality
Dependability Manager
for ZDA

6. Personal 4. ég:;iir;?;rr::t}ilve - »
Authenticity 3. Aiways Keeping 2. NpoérfEeériiecz)cntmg
5. Executive the Promise
Credibility

2 8 J une 202 2 4 Al su d al rl Value Based QM Builds a Quality Culture from the individual up to the ‘business-as-a-system’ by developing the 8 Attributes’ of 1.5

‘Quality’ Manager.! They drive individuals to focus on meeting their business and customer needs and priorities.

e Spirituality influence work SESEEE
values

1. Pride of
Workmanship

3 Motivations




Diversity, Equity and Inclusion

* Alice Squires, Alan
Harding

 Vision for DEI

* |nclusive Language
Assessment Tool

-

This Issue's Feature:

Diversity in Systems Engineeri
S \ ;' ,"‘ 7‘._&.- : 4

Our diversity is not our problem. Our diversity is mise
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Family
Family Structure
Relationship/Marital
Status
Caring Responsibility

Interaction

Communication

Behavioral Style
Personality
Thinking Style

Working Styl

About the Participants - 27 countries, 60 Chapters e

Intrinsic
Age / Generation
Gender Identity
Sexual Orientation
Mental/Physical Ability
Appearance
Beliefs/Values
Religion/Belief

"~ Employment
Level in Company
Job/Role/Function
Length of Service
. Area of Specialty/Expertise
~ Sector/Business Area
Military/Veteran Status
Work Experience
Customer

Environment
Country/Location
National Origin
Race/Ethnicity
Community/Culture
Socio-Economic Class
Language
Education

Style

e

Australia
Austria
Brazil
Canada
China
Denmark

Hungary
India

tsrael
Htaly
Japan
Lithuania

Luxembourg

Turkey '
United Kingdom 25 4 2
United States 30 181 501
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Transdisciplinary Necessity "

Peter Brook, David Rouseau

InVOIVIng SOCIetaI & p_ersonal Our Architectural Framework for the Evolving SE Discipline
values, and transdisciplinary.

COMPLEX
SOLUTIONS PROBLEMS

/A
. . - - 8 evolving ‘g
>
]
* holistic world view I1s more =
S 2
L] m
shapes SE’s Transdisciplina P
- pinary SE’s Purp
powertul In Eastern ——
[
- - :g 2
I E) E)
olal OSOpI 1IES.
echnique organize SE’s System: organize SE’s Motivat
SE Knowledg : L ¢ 5k «— SE’s Values
refines rinciples Princi ples Principl refine
<< A
 What could we take from - [——— : e
informs ~ <« _ kel AT inform ~ T~ & &-~"""in form "~ & B s
= £ » Y] 22 E e inform
[ n " b 4 N =~ L
Islamic History and studies |
Insigh Theorie S Worldviews Values Values
* Work Experience|* Core Concepts * Systems Thinking * Social Laws | Intuitions
* Trial & Error * Natural Laws * Design Traditions * Traditions * Reflections
* Serendipity * Mechanisms R | Aretitectural Virtues « Conven tions | Perspectives
How we do it What we do Why we do it
* Execute systematically * Think systemically * Build a better world (sustainable, equitable, ...) 16
* Leverage methods, tools, processes * Apply systems thinking to engineering * Achieve elegant solutions to complex problems

28 June 2022 -Alsudairi www.incose.org/symp2022 15



Heuristics for SE: Useful or Dangerous? %
Outdated or Enduring?

* Dorothy McKinney,
Chandru Mirchandani,
Sarah Sheard, Peter %
Brook, Scott Jackson,  gmes
Robert Halligan, Gan

BFER/), AFES. A system — no matter how big or small, simple or complex —is a

. . . collection of necessary and interconnected components. This saying
a n g ;,Ta” 6’31 & 'f?’ %e_igarmw IS s e R highlights the fundamental system concept and principles, and
ongshu, 19 %) emphasizes the importance of a consistent SE approach.

FTESE, —IFHR. It stresses the difficulty of finding an outstanding leader, and the

| | -
 Heuristics Database
- - - It is easy to find a thousand soldiers, but a general is hard to criticality of recruiting a critical personnel or leader for any successful
 Chinese Heuristics e

o While the person involved in the work may be lost in the details, the
o Ot h e r C u Itu re S e ﬁﬁ’%ﬁ’ %mﬁﬁ" tator ch Old Book of T: independent onlookers, usually calmer and more objective, have a
u =y 94? pgf;};er confused; the spectator clear ( SEls Lty better grasp of what is going on — highlighting the importance of
-945) “‘independent” design/peer reviews

Islamic) Heuristics -

28 June 2022 -Alsudairi www.incose.org/symp2022 16



Japanese Soclety 5.0

* Masayoshi Aral
 Covid-19 - sectionalism

e (Governance:

— Past: reasoning of the
State

— Future: horizontal
relationship

* Emerging challenges of
SE In other cultures

28 June 2022 -Alsudairi www.incose.org/symp2022
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Natural Systems

« Gary Vincent, Curt
McNamara, Kai

Constantini b o
« Swarm Decision Making ;
- Emergence in Nature
* Folding and Unfolding Francis Ghors
) ) 0 1000 | 8000 5000 Bacon Berkley,
*  What are the philosophical sessm—— (50l 1600 s ’
point of view for Western,
Eastern or Islamic
Cultures?
John Locke Thomas
(1632-1704) Hobbes
(1588-1679)

28 June 2022 - Alsudairi Www.incose.org/symp2022 18



Designing Systems by Drawing Pictures and @
Telling Stories

« Barclay R. Brown

- If a picture is worth 1000
words, what Is a story
worth?

- Pentagon Wars, Bradley
Fighting Vehicle

* Visualization is culturally

related (e.g. Poems ha.ve @,@.J‘ﬂ\.’-\\-—cuﬁ;b\»; commansclglyh?,arttodo,
large impact on Arabic e
culture)

Srie not shed tears
Nenle except to pierce
With their two arrows
the pieces of my
slaughtered heart.

A a Were you emboldened
B el OF e D381 to abuse me
e e o because your love
¢ Jois Al 5 25 Lgachly is my slayer
; And whatever you

IMRU’
https://upload.wikimedia.org/wikipedia T AL-QAYS
/commons/1/14/26_colonna_traiana__

. d tt_05.] I
28 June 2022 - Alsudairi a._est05ipg  WWW.INCOSE.0rg/symp2022 https://www.ithra.com/fiIes/6516/1042/9658/compresséa%df
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Systems Engineering from an
Islamic Perspective

Question:

If looking to Systems Engineering from an Islamic Perspective would enhance the practice in Islamic
countries, and in all over the World?

28 June 2022 - Alsudairi www.incose.org/symp2022
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Applying Systems Engineering for Specific Culture Wy

Greek :
Revolution ; Science Industr
Theology Modernity y

Islam Implementation: e.g.
» Submission Golden Islamic Age Actual Risks &

Applying SE in X

Project in
KSA/Malaysia

* Revelation « Fusion of cultures Opportunities
 Justice & Search for Truth  Baghdad, Cordoba

. : Modern
A . '
Ct?iﬂsgé Marxism XSelire]n Chinese
28 Jur. idairi Systems




ey

. (o T AN )
Real Life-Cycle Wy
Revelation Validation |
- Unseen
Birth ........................................................... - Death =
SE!
-Submisgion
et for Truth Interpretations Verification |\ oo
Figh (Islamic jurisprudence)

Actions
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Real Life-Cycle

S 1)

/

-

Emergence of Imam Malik Figh

Utilizing of Imam Malik Figh in

Napoleonic Code
(The World of Islamic Civilization (1884), Gustave

Le Bon)
(Legalization Comparisons (1947), Sayeed Hasan)

(Effects of Imam Malik Figh in French Law, Contract —

as an Example, PhD Thesis, Bin Khodah Hamzah,
University of Abu-Bakr Balgaid (2017)

28 June 2022 - Alsudairi
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Real Life-Cycle Wy

Revelation Validation
- Unseen
Birth ........................................................... - Death =
Interpretations Verification FWitnessed

Examples of Figh (Islamic jurisprudence):
How to do Prayer when you are sick
Guarding children rights
Disappeared man for 4 years Actions
Sea transportation trade rules

Discussion teachings

bk
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Real Life-Cycle

Revelation Validation |
- Unseen
Birth ........................................................... - Death =
Interpretations Verification |,
P Witnessed

Examples of Figh (Islamic jurisprudence): Methods:
1. How to do Prayer when you are sick 1. Self assessments
2. Guarding children rights 2. Exposure to adversity
3. Disappeared man for 4 years Actions 3. Peer assessments
4. Sea transportation trade rules 4. Justice system
5.

Discussion teachings
28 June 2022 - Alsudairi
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Example of Cultural Implementation

Islam
* Submission

* Revelation

» Justice & Search for
Truth

pel il 5 pgie Caeld ol (e ) i il Jale Usd i€ 1y gl il ) (g A Lasi)

[159:0) e J1 8 gm] {CnlSsiall ong ) o bl e JS 58 Caa e 138 5eY) G ansli
(And by the Mercy of Allah, you dealt with them gently. And had you been
severe and harsh-hearted, they would have broken away from about you;
so pass over (their faults), and ask (Allah's) Forgiveness for them; and
consult them in the affairs. Then when you have taken a decision, put your
trust in Allah, certainly, Allah loves those who put their trust (in Him).)

{8 L)) e pein (555 pd el s BIS3I1 5il5 83l | galdl 5 aga sl | silainal (301 5}

[38:5541 3 5u]
(And those who answer the Call of their Lord [i.e. to believe that He is the
only One Lord (Allah), and to worship none but Him Alone], and perform
As-Salat (lgamat-as-Salat), and who (conduct) their affairs by mutual
consultation, and who spend of what We have bestowed on them;)

pilad L o ) ganat® Ulgas Losd | smad Of )i L Guld oSela o) 1 saal 031 Ll U}

_[6&\);;}\ 3)}.&.&] {U'A..AJLI
(O you who believe! If a rebellious evil person comes to you with a news,
verify it, lest you harm people in ignorance, and afterwards you become

28 June 2022 - ABJ&&{ﬁtful to what you have done.)

System Life Cycle Processes

Agreement Technical Technical
Processes Management Processes
Pro or
Acquisition Process Mission Analysis
(Clause 6.1.1) |ijoc1 Planning Process ‘ Process (Clause 6.4.1)
[ T Y
(Clause 6.3.3)
Management Process | gement Proces: ‘ -
m‘ (Clause 6.3.5) SygI;m Analysis
Infrastructure bitayy’
Management P - Inlﬂrma!l:n Ma:agalrum (Clause 6.4.6)
{Clause 6.2.2) (Clause 6.3.6)
Process
Portfolio (Clause 6.4.7)
Management Process | | | | Measurement Process
{Clause 6.2.3) (Clause 6.3.7)
gration Process
Human Resource (Clause 6.4.8)

Management Process
{Clause 6.2.4)

Quality Assurance
Proces:

s
(Clause 6.3.8)

Quality Management
Proc

ess
(Clause 6.2.5)

Knowledge Management
Process

(Clause 6.2.6)

Process
(Clause 6.4.9)

Transition Process
(Clause 6.4.10)

Validation Process
(Clause 6.4.11)

Operation Process
(Clause 6.4.12)

Maintenance Process
(Clause 6.4.13)

Disposal Process

(Clause 6.4.14)
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Needs — Requirements — Use Cases

<<Quran>>
il | shiait | gkl Gpall G
Oepiall g ) &) 33l

\>

<<Quran>>
eﬂ-ﬁw Las s pgs 5 5 e’\)“) °‘5)5‘
O 58

<<Requirement>>
Ask Allah to guide
you to the right
decision

<<Quran>>
uﬂ\bﬂc&ﬂuﬁ}b?@uﬂw\wm‘)m
o dil o) ) e S 58 e \m‘).d\‘_g
S giall

<<Requirement>>
Consultation

<<Requirement>>
Ensure data
correctness

. <<Quran>> y
u;ﬁm Y] s u‘}

<<Requirement>>
Don’t pretend
knowledge

<<Quran>>
Can (5SS 5 QS (i sha

4

<<Requirement>>
Don’t do double
standards

EE

<<Quran>>

U}M}\y\uuﬁl)ﬂuﬁ.\:\\u&m&y
34y ad )d\}lame“au\).\axu\

?‘d\ Sl ?QJ} =l Ga

<<Requirement>>
Avoid hypocrisy

<<Qgran>>
L@.’:..:L‘\.SMUA‘).:AoJSM)u))Md}E
e—‘hgs—“;d'“\j&ﬁ\

<<Requirement>>
Don’t ask perfection

ME...

<<Quran>>
u\\}mm&abécbu\\y\wﬂﬂ.@_\\h
(el pilad L e | sanaid dllgan La 8 | ganal

iri

<<Requirement>>
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Design Meeting

Present
Schedule &
Risks

Evaluate
Alternatives

Select a
Solution

Initiate

Comment/

Suggest
Solutions

Meeting

PM

SE
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Conclusion

» Culture has a significant influence on SE

» Talloring process need to be made to insure
cultural fit

* INCOSE with its WGs Is trying to make an
International SE to fit all cultures

 Looking to SE from an Islamic perspective
would enhance the practice in Islamic
countries, and in all over the world

28 June 2022 -Alsudairi www.incose.org/symp2022 28



Questions?

& P Annual INCOSE
international symposium
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-4 June 25 - 30, 2022

www.incose.org/symp2022
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