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* Definition (by D. H. Meadows)
A system is an interconnected set of elements that is
coherently organized in a way that achieves something
>>elements, interconnection, a function or purpose
- A STE, &% A",
* A system is more than the sum of its parts
; adaptive, dynamic, goal-seeking, self-preserving......

» Many of the interconnections in systems operate through the
flow of information
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 System thinking(by J. D. Sterman)

The ability to see the world as a complex system, in which we
understand that = you can't do just one thing " and that
“everything is connected to everything else™

* View of the world
- Event-oriented

Goals
> Problems

Situation

Decision » Results
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* View of the world
- Feedback view

Decision

Goals Side Effects

Environment

Goals of Other
Agents

Actions of Others
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» Dynamics of system2 24 7t O|EEHO| A[ZF X[AH, H[MHAEd,
=X 50| £/ LoopsE Bt=1, couple =
* System Dynamic2| O[3{7} 0|22 Ol 47t BOFA 7} OfL 2,
feedback networksO| B S&SIA &

 System theory studies the relationships between interacting
wholes

« Each whole can be a subsystem of a larger whole

« system(human) performance = dynamic &4 £0|A XtQ| ZH
CHYot & 5=ote =& OFefof = complex systems 2| &=
2oz 7hE

- LFRXHS] OlE2= ROHAM= ALEN AP ER
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« Dynamic complexity = A|A& O]
- Dynamic
- Tightly coupled
- Governed by feedback
- Nonlinear
- History-dependent
- Self-organizing
- Adaptive
- Counterintuitive
- Policy resistant
- Characterized by trade-offs
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Performance indicators

CQRL KNS BET £ GlOLY, QAAUA HRA 2L
x| EE et s ofof &

- X|E2| Fo| sMs2| FHH 0| T
CXE LR Q79 WHEN BE

rlo 4>

- external valid, construct

1 —
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- Hollnagel2 X| &7} objective and available, quantitative or

simple quantifiable, meaningful and compatible with existing
programs = X| 2t



CtH Reason 1997)", 18{E &

Pre-conditions
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Pre-conditions

« SMS+&
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Pre-conditions

- Resilience engineering 7 &2 H2l5t= =& =240

Mol AHS WEUS
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- Resilience engineeringd} €2 T 2{CHY YA = E SMS=
Olgfet HHo| B &= U= Z|He| Hato S0{E = US

« FRAM2| Common Performance Condltlon(CPC, Hollnagel
1998)0| &=t B[ BAE HA AZ|7|0f 71 Hgt
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Enterprise Risk Management
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- Strategic; high-level goals, aligned with and supporting
Its mission

- Operations; effective and efficient use of its resources
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Enterprise Risk Management

- Reporting; reliability of reporting
- Compliance; compliance with applicable laws and
regulations
» Trade-off 2|ALE2E = X[ A= H[L 7ts¢0t 218 B2
21 U=717F 03 =
» Resilience HE UM =71 AF7F HR
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MIHEY S ™It Input, Process, Output
» MAX| & O
COMKIAbD BT A
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« OHH THX|QF A4t THK[ S| St

« N|2EIA (Systemic) AlZ Ol

- Hi 2 <2 0/ (Single-loop)

- 2|23 EH= A=82 37| XO| (H/F, O/F,.)
« JHMA X (Engineer vs. Manager)

» Big picture 4




