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System Science and System
Engineering Synergy

* Every System Engineer has a bit of the scientific
experimenter in them and we apply scientific
knowledge to the spectrum of engineering domains
that we serve.

* The INCOSE System Science Working Group is
examining and promoting the advancement and
understanding of Systems Science and its application
to System Engineering.

* This webinar will report on these efforts to:

— encourage advancement of Systems Science principles and
concepts as they apply to Systems Engineering;

— promote awareness of Systems Science as a foundation for
Systems Engineering; and

— highlight linkages between Systems Science theories and
empirical practices of Systems Engineering.



Engineering or Science

 “Most sciences look at certain classes of systems
defined by types of components in the system.
Systems science looks at systems of all types of
components, and emphasizes types of relations (and

interactions) between components.” George Klir — past
President of International Society for the System Sciences

 Most engineering looks at certain classes of systems
defined by types of components in the system.
Systems engineering looks at systems of all types of
components, and emphasizes types of relations (and
interactions) between components.




Engineer or Scientist or Systemist

Engineers and Scientists have a lot in common:
— Construct and test models and theories

— Congregate to tell their peers about the work they do,
successes and failures

— Fragmented into domains of expertise

— Use specialized languages and symbols to
communicate among themselves

— Few practitioners, the systemists, actually looking at
the whole picture

And some differences:
— Phenomenon of interest (natural / human-made)

— Primary value of method use (knowledge /
operational capability)



SS Landscape®

Chaos theory — Systems immunology e  Systems theory

Complex systems — Systems neuroscience — Biochemical systems

Complex system *  System dynamics theory

Cybernetics — Social dynamics — Ecological systems theory

R . Systems ecology — Developmental systems

— Engineering cybernetics —  Ecosystem ecology theory

— Management cybernetics *° Systems engineering B G.e.neral systems theory

— Medical cybernetics — Biological systems - Ll sy drzery

— New Cybernetics engineering — i system 'Fheory

— Second-order cybernetics — Earth systems engineering - codiizdinil s

Control theory and management theory

—  Affect control theory — Enterprise systems — Mathematical system
theory

engineering

— Control engineering
— Systems analysis

— World-systems theory
— Control systems

—  Perceptual control theory anthropology — lalcott Farsons
Operations research e  Systems psycholo = el % Wik
2 . y P y. &Y — Niklas Luhmann
Systems biology — Ergonomics Etc
— Computational systems — Family systems theory
biology — Systemic therapy

— Synthetic biology

* According to Wikipedia (separate Wikipedia article on each topic listed) James Martin — IW13
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Science supports engineering
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Duane Hybertson, IW13




SysSciWG Projects

WG leaders —James Martin & Duane Hybertson

e System Praxis Framework — Janet Singer, Hillary Sillitto,
et. al.

e Unified Systems Science Theory - Len Troncale, et. al.

e Systems of Innovation/ System Pathologies - Bill
Schindel & Bruce Beihoff

e Unifying Ontology for Systemists (suspended)- Jack
Ring & Richard Martin

e Basic Structural Modeling —Joe Simpson

e Synergizing Systemists — Jack Ring

e SEBOK Part 2 — Rick Adcock and James Martin

e |FSR Conversation ‘14 — James Martin and Gary Metcalf
e SS/SE Synergies white paper — Duane Hybertson, et. al.



Integrated Systems Approach

w purpose and value

“whole systems thinking”’, stakeholder alignment
derstanding systems in a human context™
human interest and intentionality wrt systems

o MS engineering

proposed changes
making choices about how to create and

adjusta new system or modify an existing
onethe better to achieve a purpose

ain application

applying systems approach
to a particular domain

Sillitto, H., “Integrating Systems Science, Systems Thinking and Systems
Engineering: understanding the differences and exploiting the synergies”. INCOSE
International Symposium, Rome, July 2012
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INTEGRATIVE SYSTEMS SCIENCE

SYSTEMS THINKING
Apprecialive and reflective praclice using
Hﬁmpma:ﬁmn’mnﬁs. principlas, patferns,

* SYSTEMS APPROACHES TO PRACTICE




Hard and Soft Aspects

Problem
sifuation Expected “value”
Gap to be managed
by optimisation and
Wicked And the world moved on - - - ??? adaptation in service
problem

Perceived “value”

Part that must | o t AAX
This|:> be "managed” ustainmen .
decision g ;> Strategy Operatlon

is key! @ AAA
Transition s
Transition
[ Part that can } L_itrat}‘ AAX
be “solved Integration project ?e°qr[‘jﬁii’]‘:st;%
| . o J)
| s :E%

Specs and contracts | | [
|

Delivery projects Sub-Systems

Hillary Sillitto, 2009-2010
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Tha Systems Praxis Framawork, & joinl profect of the international Councll on Systems Enginaenng and he Intemational Sociely for the Syslams Sciances
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INTEGRATIVE SYSTEMS SCIENCE

——

SYSTEMS THINKING

Apprecialive and refleclive praclice using
‘sysilgms-paradigm ’mrrnap.l'sm , prncipdas, patferns,
aic.

SYSTEMS APPROACHES TO PRACTICE
Addressing complax problsmsapporfunilias using methods, fools, frameworks, prachce paflerns, aic.

ic, Pluralist, or Critical multi-methodology uss: heurislics. prolotyping, model unfoiding,
baundary crifigues, eic., O understand assumpbons, coniads, and constraris, including complexity from
siEkeholoer values and waations; chooses appropriate mix of Tand, soff, and caustom methods; sees
syslemes as netwarks, societias al agaents, organisms, ecosysbams, rhizomes, discourses, machnas, eto.

'Hard' methods are suiled 1o sching wal-defined  'Soft' methods ars suied o strocturing prablams
protikerms with relisble dats, clear oplimization goals,  imohing reomplets data, unclear gaals, perspacive
and al mast obieclve compladbty, use machine and role compladly, ebs; uss karning syskem
rrelaphar & raalsilunchanalst oundations. rmlapter and consiruciastriapneives] ourdatians.

- Action : Craative Commans Alirbutian
MO 2013 s ong Aefe8entation & 2012 International Federation for Systams




Elements of the Three Cultures
(following Cross 2001)

Culture Phenomena m Values

Science Natural * Controlled * Objectivity
world experiment * Rationality
* Classification * Neutrality
* Analysis * Concern for ‘truth’
Humanities Human * Analogy * Subjectivity
experience  * Metaphor * Imagination
* Criticism * Commitment
* Evaluation * Concern for ‘justice’
Design Man-made * Modelling * Practicality
world * Pattern- * Ingenuity
formation * Empathy
* Synthesis * Concern for

‘appropriateness’
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INTEGRATIVE SYSTEMS SCIENCE

Identifying, explorng, and understanding pallems of complexity through coniribulions from

Foundations Theories Representations
Meta-theories of Methodology, General Systemns Theory Systemns  Models, Dynamics, Mebtworks,
Criclogy, Epstemalogy, Axology,  Pathology, Complasty, Arficipatory  Cellular Aulomata, Lis Cycles,
Praxiology (thaory of effectve Systemns, Cybemetics, Autopoiesis, Ousues, Graphs, Rich Picturas,
action), Teleclogy, Semiolics and  Living Systams, Science of Genaric  Marratves, Garmes and Dramas,
Samiosis, Cataganies, elo. Design, Organization Theary, efc. Agent-based Simulations, alc. -

—— N—
SYSTEMS THINKING

Apprecialive and refleclive praclice using
syslgms-paradigm” concapls, panciplas, patferns,
aic.

SYSTEMS APPROACHES TO PRACTICE - H'\\

Addressing complax problsmsapporfunilias using methods, fools, frameworks, prachce paflerns, aic.

Pragmatic, Pluralist, or Critical multi-methodology usss beuristics. prolotypirg, model unloiding,
baundary crifigues, eic., O understand assumpbons, coniads, and constraris, including complexity from
siEkeholoer values and waations; chooses appropriate mix of Tand, soff, and caustom methods; sees
syslemes as netwarks, societias al agaents, organisms, ecosysbams, rhizomes, discourses, machnas, eto.

'Hard' methods are suiled 1o sching wal-defined  'Soft' methods ars suied o strocturing prablams
protikerms with relisble dats, clear oplimization goals,  imohing reomplets data, unclear gaals, perspacive
and al mast obieclve compladbty, use machine and role compladly, ebs; uss karning syskem
rrelaphar & raalsilunchanalst oundations. rmlapter and consiruciastriapneives] ourdatians.
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The Systems Praxis Framework, a joint project of the International Council on Systems Engineering and the International Sociely for the Systems Sciences

INTEGRATIVE SYSTEMS SCIENCE

Identifying, exploring, and understanding patterns of complexity through contributions from

Foundations Theories Representations
Meta-theories of Methodology, General Systems Theory, Systems  Models, Dynamics, Networks,
Ontology, Epistemology, Axiology, Pathology, Complexity, Anticipatory Cellular Automata, Life Cycles,
Praxiology (theory of effective Systems, Cybernetics, Autopoiesis, Queues, Graphs, Rich Pictures,
action), Teleology, Semictics and Living Systems, Science of Generic  Narratives, Games and Dramas,
Semiosis, Categories, etc. Design, Organization Theory, etc.  Agent-based Simulations, etc.

SYSTEMS THINKING

Appreciative and reflective practice using
'systems-paradigm’ concepts, principles, patterns,
etc.

practice informs theory

"SYSTEMS APPROACHES TO PRACTICE

Addressing complex problems/opportunities using methods, tools, frameworks, practice patterns, etc.

Pragmatic, Pluralist, or Critical multi-methodology uses heuristics, prototyping, model unfolding,
boundary critiques, etc., to understand assumptions, contexts, and constraints, including complexity from
stakeholder values and valuations; chooses appropriate mix of ‘hard’, 'soft, and custom methods; sees
systems as networks, societies of agents, organisms, ecosystems, rhizomes, discourses, machines, etc.

'Hard' methods are suited to solving well-defined  'Soft' methods are suited to structuring problems
problems with reliable data, clear optimization goals,  involving incomplete data, unclear goals, perspective
and at most objective complexity; use machine and role complexity, efc.; use learning system
metaphor and realistfunctionalist foundations. metaphor and constructivist/interpretivist foundations.

Creative Commons Attribution 3.0 License

Outcomes™— % Actions
\ © 2012 International Federation for Systems Research

http://www.systemspraxis.org
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100+ Systems Processes

Allometry Patterns
Anergic Mechanisms

Ashby’s Conjecture (Requisite)

Attractors (Point, Periodic)
Autopoiesis, Allopoiesis
Bifurcations

Boundary Conditions
Catastrophe Processes
Closed Systems

. Competitive Processes

. Cooperative Processes

. Counterparity Mechanisms
. Coupled Feedback Processes
. Couplings, Interactions

. Cycles and Cycling

. Decay Processes

. Deutsch’s & Dollo’s Conjecture
. DeVv’t Patterns & Laws

. Dissipative Str Processes

. Duality Mechanisms

. Emergence Processes

. Energy Flow Processes

. Entropy

. Equilibrium Processes

. Ergodic Processes

. Evolutionary Processes

. Exclusion Principle

. Feedback Processes

. Feedforward Processes

. Fiegenbaums Constant

31
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44,
45.
46.
47.
48.
49.
50.
51
52.
53.
54.
55.
56.
57.
58.
59.
60.

Field Dynamics

Fractal Structure, Time, & Process
Fragmentation Processes

Flows, Generic Rules

Growth Patterns & Laws
Hierarchical Structure & Process
Homeostatic Processes
Hypercycles

Input Mechanisms

Information Flow Processes
Integration Processes

Instability Mechanisms

Least Action/Energy Principles
Lifestage Cycles

Limit Cycle Processes

Limits, Physical

Limits, Informational
Lotka-Volterra Substitutions
Lyapunov Functions

Maximality Principles
Meta-Heterarchical Str & Processes
Minimization Principles
Morphodynamic Processes
Negative Entropy

Negative Feedback Mechanisms
Network Dynamics
Non-Equilibrium Thermodynamics
Open Systems

Oscillations

Output Processes

61.
62.
63.
64.
65.
66.
67.
68.
69.
70.
71.
72.
73.
74.
75.
76.
77.
78.
79.
80.
81.

82

...mechanisms or isomorphies...

Periodic Processes

Phases

Plenitude, Principle of

Positive Feedback Mechanisms
Potential Spaces or Fields
Power Spectrum of Physics
Replication-Recursive Mechanisms
Restructuring Rules
Self-Organizing Processes
Singularities

Soliton Theory (Long Waves)
Spin Processes

Stability Processes

States

Steady State Mechanisms
Strings, Generic Systems
Symmetry, Systems-Level
System ldentification, Sub-, Super
Taxonomy, Systems
Transgressive Equilibrium
Variation Mechanisms

.Zipf's/Pareto’s Conjecture

© Dr. Len Troncale, June, 2010 Used

with permission



Natural Science Literature

Case Studies

SYSTEMS INTEGRATIVE THEMES

BOUHDARIES, STABILITY, FLOWS, CYCLES,
HIERARCHIES LIMITS EQUILIBRIUM HETWORKS

ASTRONOMY (7% = *

v (=
PHYSICS Dl \®oo
'l L =

CHEMISTRY [C AL Ao I

GEOLOGY

BIOLOGY

COMPUTER
SCIENCE

7/10/2013 INCOSE Enchantment Chapter Webinar Presentation

“Not only the usual
natural sciences that
serve as a source of
info. for our new sys
of sys process
theory, it is the new
systems-based
versions of those
sciences. They have
recently discovered
their obligate
complex systems
natures.”

© Dr. Len Troncale, June, 2010 Used
with permission
17



Sample SPT Linkage Propositions

Transitions/Phases/Modes are in part the result of
Symmetry Breaks in Linkages.

Symmetry Breaking is a partial cause of Scalar
Emergence.

Hierarchical Structure is a partial result of Scalar
Emergence.

Coupled Negative & Positive Feedbacks are a partial
cause of Dynamic Equilibrium

Non-Equilibrium Thermodynamics is a necessary
condition for Diffusion Limited Aggregation.
Diffusion Limited Aggregation is a partial cause of
Fractal Structure.

Non-Equilibrium Thermodynamics is a necessary
condition for Fractal Structure.

© Dr. Len Troncale, Jan., 2013 Used
with permission



Systems of Innovation

Mapping of Aristotelian Cause Classes to ,@&E
the Systems of Innovation Framework -

Final Cause: The advantage for
which selection has occurred

i
]
]

[}

Formal Cause: The pattern
(form) describing the system

L
A

System of Innovation (S0I) “-\ Environment of Innovated Systanfl (except SOI roles)
LY I
- ] reee—
- Performance 1
Chmsrvation] = I Innovated System

T—J Accumulation Process. l—
[ Hl

Selection Innovation [
Process Regulation Process|

Measurggnent Process
(except SO rofes) I Target System Target System |
Stakeholder Feature Stakeholder
Experience e I
H
v

Variation
Ganeration Process

* ¥
Target System : Target System i | Environmental |
1 ket Stability / De- an Behavior Statement| = Functional Role : iMmrFunmbonal-
Process Repair Process Process 4 | Role
| bt ‘ arfe ..1_ ——TT"

&

Resourcing
Process

Material Cause: The interacting behaviors or
physical allocations from which behavior arose

Efficient Cause: That which
creates a system instance

Bill Schindel & Bruce Beihoff — W13
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Interacting Loops of Innovation

3 22nd Annual INCOSE International Symposium - Rome. Italy - July 912, 2012

Bill Schindel & Bruce Beihoff — W13
7/10/2013 INCOSE Enchantment Chapter Webinar Presentation 20



Relational Complexity Theory

Components F Operations Critical Internal Functions
A Stockpile of raw materials f QA tracking m Milling the wood
a waste F Operational model p Replication
A resource model f Jobs, tasks, etc. r Quality Control, maintenance,
a input specifications personnel
¢ Adaptation, reorganization
B Infrastructure, facilities
b internal structure,
B infrastructure model Company Critical External Functions
b workspace co v sales, marketing, procurement

g Products, corporate presence

Goods A
L . Core
Suppliers Processing (O] Regul
Policy, Legal| Resulatory
Resources, A1 Manufacture e L, Y, €8 Environment,

Franchising

Business
Environment

XYZ Corporation

John J. Kineman, IW12
7/10/2013 INCOSE Enchantment Chapter Webinar Presentation 21



a system for everyone

Princeton University "About WordNet." WordNet. entity synset links from WordNet Search
Princeton University. 2010. 3.1
<http://wordnet.princeton.edu> /—/\
physical entity abstract entity
thm relation attribute psychological
A matter /—/ /_/\ feature
location whole part of  state — "
cognition
(noesis)

part / _ \ quality
natural un|t . .
e

: : 5|tuat|on
region object

/ artifact discourse ability
content

body \ anen / /

i - know-how
geographih instrumentation | COMeXt regularity idea
body area live /—/ group / /
part \ body orderliness structure method
environment plan
system
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Concept Map - System

——

| What atiributes qualify a ithing s system? |

127252012
lack Ring

| by what it DOES by whan n 15, by “-:'IHI. i K.Ncn"ﬁi.:
iriltllg:.';l“ﬂh resposds i stinwli :m-l.-h ﬂi n.ln!a'me: Lyaler prais siages of
- - . -
. #
l AND AND
r Affeges Exhibits Ewcnu I Algorithms ] ﬂm__i::""
ContEl Emiergent Clemends
comsists of Charscleristics :
. H
/ | @ =
Problemalic nym F
Situstion ey Exhibis ! System _ Physical
! Emergent [ Dreseription
k ! BT
Propemics 1 f
0 ¢ |
POSIWID ‘ AND wiihin I1-| Il:rnrll:n::rlﬁjm
Purpose of ; 1 Descriplion expressed
5 . arE:!.crI;.:i e, — ! .I off Resouroes L |
IR 1O S W L] - 1 i
K, X/, dAN 2 Ay
/ I \ for cach extant N Human Languages
rechnalogy i Serse
. i - - f
Extent ] [ Variet ] ! Making
[ e v P Architecture | |
Auljusts i -
. ; Thermodynamics
/\ (e ]| [ i,

claxs 1ype - J l

\ Arranges

\ S
Same-determined,

Ergndic,

Non-delerministic

7/10/2013

INCOSE Enchant

Biomalics

Teleommics

Human Social Dynamics

Economics
Ecologics

[Fnﬁhmﬂ}'] [Ambd.u.uily] [:“““'*’J

]

Trustworthy
ment Chapter Webinar Presentation



Concept Map - Praxis

| What attributes qualify a thing as Praxis? |

Jack Ring
12/27/2012
5 {/
measured b
describes a transform  enabled h-,r adapts modes of fc:&ters ¥

Creatwuty Cﬂmpu51tmn [Cr|t|que | Fit for Purpose l
ope |

Programmed, (lmplementab Iul:-,,f]
Parametric,
Autopoietic,
harmonizes Autocatalytic ensures disambiguates enables
\

Stakeholder Requls-lte Descriptlve Prescriptiue Frobability
Preferences

‘ufanety Madel Model of Fit for
Purpose)

Problematic

Situation --=

Intervention
Effects

class

’\

I-‘-‘-"""‘---
::?f_".‘:':

e ™ e mmm——mm— S ——————

[ Complex ]

Zero Defects

[ Transformative ]

b th
Extent, / li|

m Variety T
Amhiguirt\r for sufficient af of specifies

of situation / | Error
[Stasis, Pursuit, Universalih"] [ o Em] [Tntended]

3

& Correction
System System

Mudulanzatmn

[ Resilience, Security, Agility, etc.J

L.Imntended
ssembly | | Orchestration l Cﬂngequences
Development, Test, Production, ] Confi ki = T
Operator Preparation, Deployment, Effects Assay [ L e '“"':5]'] [-D'-’“a"""i and Integrity l-"""'t'i-]

7/10/2013 INCOSE Enchantment Chapter Webinar Presentation 24



Concept Map — System Engineering

| What attributes qualify a thing as System Engineering? |

implements
B adapts

Part of
Project

class

Repeating,
Governar,
Compensator,
Homeostatic,
Goal Seeking,
Goal Setting,
Autopoietic,

Autocatalytic
—

perfaormed by

Saocio-
technical
System

Means,
Process
Oriented

Ends.
Oriented
1

Operation
of Systems

In-service
System
Engineering

Project

Management

interoperates
with

/

Discovers/\Vets
Problematic
Situation

Selects/Designs
Responsive
Praxis

Selects

Relevant
Languages

& Prescriptive Model(s)
af Envisioned System

Conveys Concepts for \l

-

contributions
of

Converges Creativity
to Closure

|

|

System Engineering

/

performed gnsures

\

2-5 persons
per workgroup

o355

Requisite
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]

/

limited by

Competency

I

I

. Readiness

| applies Assesment

I

I
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Jack Ring
12/24/2012
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Quality of:
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1
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Concept Map — System Model
Iwhat attributes qualify a thing as "System Hndel‘?l Jack Ring
~—\

describes enables views off
nresctibe; expressed in used bo measured by conveys intent

A

\ \ FIt for Problematic
Design/ Conv Situation

corresponds tof
pattern offfor

Emvisioned/
Intended,
e / \ ‘f \ \ |
Construct metrics Preferred Effects
Stakeholders classes of types of  e.q,
[—j classes of types of / ‘ Simulations and Measures
Emergent " Modularization &
[ Effects ] [ Input,:’ﬂutpul:l T Tt "gun:fsﬂ:ﬁ; [ Orchestration

- e Answered )

[ Capabilities ] Performance 7 0 {Friedman) Content,

includes | Specifications, o Structure,

Technology Features DS Sketches, Assembly,
Inberoperability Graphs, " o Operational Actions )
Minimal Mockups, iﬁﬂrﬁ; .\

lél'll;litﬂt? Prototypes The Situation [ NHEE::?JIﬁEg;ﬁEM
rder o The Whele
Mecessary & Situaton -
el and Nothing But [Intenrentinn Strate ]
- : . ay
Technologies l
Tradeoff og | The Situation

S val ing Artif;
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Blomatics [_-EWI'SIDI'IW -ﬂ.ﬂ:hit-eﬁl.tre)
Telegnomics

Social Dynamics Integrity ( Appropriate Technologies ]
Economics

Ecelogics
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Concept Map — Fault Detection

IWhat attributes qualify a thing as Fault Detection?

Jack Ring

[Fault Detectmn 12/27/2012
N worth 7“.':{

goal signifies
| Inspection [ Run—Breah:—Fix]
[Dynamic & [ntegrit'gr]

context |
J Zero Observation, [FnrrnulatlnnJ [Aﬁsessmentj
Verification
Limits Assessment

Standard
of Care Defects | | Recognition,
DiagnﬂsiS;
\ M & Validation
rook Modeling & : |
t a
class w}E — Cu - epts System Simulation [Bes:gn for Pre«.rentan
Mndels.
Test & [Predictinn Markets]
Evaluation

Avoid up to 40% G'F
| Accurate I | Omission | [

|

Fanlure development cost
b [ Intuition I [Fallubulul:-.r Expemnents]
F’nautwe Avoid majority of
operational aborts

variance
fram cu:-nl‘hct among
1 - False
integrity
properties
i 27
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The ontology conundrum

8 participants and 8 terms - emergence, human activity system, model, modes,
praxis, problematic situation, system, systemist

- -
revamp and repeat o aumrencas of deploys
works on
|
* Problematic Situation /
| s to e .
unexpected results \ / ) e
systemic approach ({gEredered) Thctiany
/ LT
describes 7T

’/
P
Systemist

consensus definition

vieds dlassified by

e
T

Praxis

intervene and observe
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—— has subtype
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|

T System \
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- Human Activity System
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VA \: aaor
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operates

==

which is sam

e Siaton
/
/

What relationships
will make these
components a
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notasystem
Problematic Situation S T
— ] \< T
has  has has |
P detects
architecture T

motivates
is improved by
comprised of

Human Activity System

performs praduces
includes ues
conceptualizes (Physical) Emergence (Acts) Emergence
through interactions

develops.

Systemist

through interactions.

[

is a kind of

\\‘\ comprised of
[

through interactions results in
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Or just a Use Case Actor?
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SysSciWG Admin

e Members of the Systems Science Working Group meet twice a
year at the INCOSE International Workshop and the
International Symposium.

— Contact Systems Science Working Group (Systems-
Science@incose.org) for additional information or to join this group.
e Collaboration
— http://groups.google.com/group/syssciwg (about 120 members)
— https://sites.google.com/site/syssciwg2013 (SSWG wiki site-NEW)
— http://syscoi.com/commons/ (Systems Community of Inquiry)

— http://cmapspublic.ihmc.us/rid=1275487929775 861803180 25975/S
SWG (cmap sharepoint site)

—SS-diseuss@incose-org(discontinued)



http://groups.google.com/group/syssciwg
https://sites.google.com/site/syssciwg2013
http://syscoi.com/commons/
http://cmapspublic.ihmc.us/rid=1275487929775_861803180_25975/SSWG
http://cmapspublic.ihmc.us/rid=1275487929775_861803180_25975/SSWG
mailto:SS-discuss@incose.org
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