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What is systems?

» Asystem is a set of interrelated components.

» The components are variously linked to one another, and the system itself is
connected to its surroundings.

All systems have a boundary.
In the case of designed or physical systems, the boundary is clear.

In social and metaphysical systems, the boundary is typically more dynamic,
less obvious, and more open to interpretation.
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History of System

» then came the Enligthenment which marked the beginning of
modernity, or “the age of reason”

» modernity started with the emergence of modern science, and
epecially empirical sciences, when teleology was replaced by
Cartesian mechanism, based on the philosophy of René
Descartes (1596-1650)

» lIsaac Newton (1642-1727) developed this type of thinking with
great success; his work shaped the modern world, it determined
how we live and understand the world

ide to the Systems
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History of System

» this Newtonian, or the mechanistic paradigm dominated science
until the middle of the 20t century and is still alive, even in the
everyday language we use

» the Oxford Dictionary says: paradigm is a world view underlying
the theories and methodology of a particular scientific subject

» alternatively, a paradigm as the set of shared and formal
assumptions about the nature of reality and our knowledge of it

Guide to the Systems
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x » thus, as quoted in Jackson (1):

“Each of us lives and works in organisations designed from Ne
images of the universe. We manage by separating things into pa
believe that influence occurs as a direct result of force exerted
person to another, we engage in complex planning for a world tha
keep expecting to be predictable, and we search continually for bé
methods of objectively perceiving the world”

»Newtonian thinking emphasises cause-and-effect thinking,
contrast to systems thinking

that objectivity is possible
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Purpose
Brainstorming is an excellent way to foster creative thinking about a problem.

The aim of brainstorming is to produce numerous new ideas, and to derive
from them themes for further analysis.

Description

Brainstorming is a technique intended to produce a broad or diverse set of
options.

It helps answer specific questions such as (but not limited to):
» What options are available to resolve the issue at hand?
» What factors are constraining the group from moving ahead with an
approach or option?
» What could be causing a delay in activity 'A?

» What can the group do to solve problem 'B?
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5@ Brainstorming

1. Preparation

¥ S i | =

Define Area Determine Time |dentify Establish
of Interest Limit Participants Evaluation Criteria
2. Session
ety
Build on each Elicit as many
Share Ideas Record Ideas others ideas ideas as possible
3. Wrap-up
‘?l’él = -
o — o
¥ — :
|'I @ [ ' =
Discuss . Distribute
and Evaluate Create List Rate Ideas Final List
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Concept Modelling

» Purpose

» A concept model is used to organize the business vocabulary needed to
consistently and thoroughly communicate the knowledge of a domain.

Description

A concept model starts with a glossary, which typically focuses on the core

1 noun concepts of a domain. Concept models put a premium on high-quality,
= design independent definitions that are free of data or implementation
biases. Concept models also emphasize rich vocabulary.

Guide to the Systems

Engineering Body of
Knowledge (SEBoK)




M%co)

D S gl 3550
Professional Training Center

TEST pusn TEXT

W 9 Concept Modelling

.1 Noun Concepts
.2 Verb Concepts
.3 Other Connections
» e categorizations,
« classifications,

>
» o partitive (whole-part) connections,
>

e roles.
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Root Cause Analysis
1 » Purpose
>

Root cause analysis is used to identify and evaluate the underlying causes of a
problem.

Description

e Reactive Analysis: identifying the root cause(s) of an occurring problem for
corrective action, or

» e« Proactive Analysis: identifying potential problem areas for preventive
action.
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‘;% Root Cause Analysis

» Fishbone Diagram

[ Category 1 ) [ Category 2 J

S > et )
Secondary Cause /

b [ Category N ]

Primary Cause

[ Category 3 )

Guide to the Systems

Engineering Body of
Knowledge (SEBoK)




M%co)

eSS S i35 50
Professional Training Center

TEST’MER TEXT

ﬂ% Root Cause Analysis

» The Five Whys

Problem: Ran through a red light.
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| efficacy-effectiveness-efficiency

» efficacy : does the means work? it is the capacity
to produce an effect; e.g. aspirin is efficacious
against head-ache but not against a broken bone
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» effectiveness : will long term goals be attained?

» efficiency : is resource use minimised? ie.
maintaining effectiveness with fewer resources
used

concern about efficiency should not conflict with
effectiveness (e.g. reducing inventories to save
costs might cause loss of sales and revenue )

efficiency should complement effectiveness

Guide to the Systems
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systems

» systems are everywhere; some varieties are:
natural systems: e.q. the solar system, a frog, a girl, an ecosystem
abstract systems: e.q. an algebra, the number system
social, or human activity systems: e.g. a production system,

» the epistemological (inside us) view is often more useful than the
ontological (out there) view ; e.g.

» an electric power supply system may first appear to be out-there,it includes
generators, transmission and distribution lines, transformer stations etc.

» but does it also include rivers and the electricity pricing system?

» what the system will include or exclude will depend on how we define
the system, on the purpose of inquiry

A _

Guide to the Systems
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» this can change for the same person too; e.q. a river system is not the
same thing to an engineer when he is working as it is when he is vacationing
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» there exists a hierarchy of systems

» the sawmill firm is embedded in a system of regional
sawmills all sharing the same forest resources

» the system of regional sawmills is embedded in the
national wood processing industry etc.

» in general the containing system exercises some
control over the contained system; by setting the
objectives, monitoring performance and having
control over crucial resources

» the controlling system is then referred to as
» the wider system of interest,

while the contained system becomes
» the narrow system ofinterest
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x critical considerations in systems thinking

» in order for systems thinking to be effective we have
careful when we decide:

1. where to set the boundary

this is called boundary setting, or a boundary judgement

2. what level of detail, or scale to adopt

this is called scale setting or separation of scales

» these are the only two devices that will help us deal with
complexity

Guide to the Systems
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Let’s think systematically about this...

Boals. Perceived gap . Planned action to

T reduce gap Implicit,

unstated goals

Implemented action
Perceived state

Autonomous changes in
the state of the system

lntended actlons
/ \ Unintended
Actual state of actions

the system g Changes in the state _/

\ of the system /

. Ramifying effects

Released 06 May 2024

E |

Guide to the Systems
Engineering Body of
Knowledge (SEBoK)



M%co)

D S gl 3550
Professional Training Center

TEST OVERTEXT

Systems Thinking

» | want to answer the question, “What makes a system a system?”

» To do that, let’s look at a simple system: a car.

A _
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Systems Thinking

» Here’s a question: if | take apart all parts of the car, would | still have a car system? Why &

ide to the Systems
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Systems Thinking

» So what is a relationship/interaction?
» Cause-and-effect (a verb)
» Action-Reaction
» Physical connections or flows

» Information flows

Guide to the Systems
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» A simple definition: A system...
» consists of parts
» connected to each other in relationships/interactions
» that together exhibit a behavior

Relationships

Behavior
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Modelling Systems - As a class

» Your turn! Can you draw some relationships between components of a classroom system?

Computer/
Presentation

ide to the Systems
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Modelling Systems - As a class

Computer/
Presentation

Views Uses

Learns From

Students \ /

> Teacher
Teaches
Creates and
Uses Provides Works On reads

Instructions
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Definition

» Systems thinking is concerned with understanding or intervening in problem
situations, based on the principles and concepts of the systems paradigm.
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Definition

» A principle is a rule of conduct or behavior.

0 To take this further, a principle is a “basic generalization that is accepted as true
and that can be used as a basis for reasoning or conduct”.

» A concept is an abstraction, or a general idea inferred or derived from
specific instances.

» A pattern is an expression of observable similarities found in systems from
different domains.

0 Patterns exist in both natural and man-made systems and are used in systems
science and systems engineering.
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Hierarchy of Forces

SHIFT OF PARADIGM

CHANGE OF GAME

SUBOPTIMIZATION

INERTIA
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Definition

» Successful distinctions, in time, are eroded by imitation.

» Inertia is responsible for all of the second level tendencies and behaviors that
delay reactions to technological breakthroughs.

» Sub optimization — the fallacy that if “X” is good more “X” is even better —
is at the core of the third level processes that effectively destroy a proven
competitive advantage.

» Failure to appreciate the consequences of one's success and tenacity in
playing the good old game are what create tragedies.

» A shift of paradigm can happen purposefully by an active process of learning
and unlearning.

0 It is more common that it is a reaction to frustration produced by a march of
events that nullify conventional wisdom.
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Foundations of systems thinking

Holistic Thinking
Structure, Function, Process, &
Context
A
Self-organization « > Chaos & Complexity
Movement toward predeﬁned Dyn‘dmiCS Of mUIti-IOOp feedbaCk
order systems
\ Y /
Design Thinking

Creating feasible whole from infeasible parts
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Systems Principles
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Systems Principles

» Openness: Openness means that the behavior of living (open) systems can be
understood only in the context of their environment.

No problem or solution 1s valid free of context.

Contextual
Environment

ENVIRONMENT
Appreciate

Uncontrolled
Variables

Influence

Controlled
Variables

i Managin
Managing l Suppliers upwaﬁj gT
Downward

SYSTEM

Control

A _
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Systems Principles

» Purposefulness: To influence the actors in our transactional environment we
have to understand why they do what they do.

Information
What
Knowledge
How
Understanding
Why

Knowledge (SEBoK)
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Systems Principles

» Multidimensionality: It is the ability to see complementary relations in
opposing tendencies and to create feasible wholes with infeasible parts.

o HIGH -HIGH
NG WIN--LOSE WIN-WIN
DH
E
N
CllL LOW-LOW LOW--HIGH .
Yllo FIGURE 2.5 Dichotomy.

W LOSE-LOSE WIN-LOSE
A

LOW || HIGH
BLACK
TENDENCY B

COMPROMISE
FIGURE 2.6 Continuums.
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Systems Principles

» Multidimensionality: It is the ability to see complementary relations

opposing tendencies and to create feasible wholes with infeasible parts.

High

Ability to find
similarities
among objects
which seem to
be different

Low

Style of management

PROBLEM INNOVATORS
SOLVERS PATHFINDERS
Scientific Orientation Holistic orientation
IMITATORS PROBLEM
DOERS FORMULATORS
Practical Orientation Artistic Orientation
Low High

Ability to find differences among objects which seem to be similar

n
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Systems Principles

» Emergent Property:

EMERGENT PROPERTY

Properties of the Whole VS. Properties of the Parts

TYPE| PROPERTY TYPE Il PROPERTY

2

Product of Interaction

‘|

Sum of the Actions

(e.g., weight) (e.g., success)
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Systems Principles

» Counterintuitive Behavior: Counterintuitive behavior means that actions
intended to produce a desired outcome may generate opposite results.

0 Cause and effect may be separated in time and space.
0 Cause and effect can replace one another, displaying circular relations.

0 A set of variables that initially played a key role in producing an effect may be
replaced by a different set of variables at a different time.

Welfare System

again increases

increases

more
welfare

reduces

businesses
move out

l
increasing ﬂ

number of increases
needy

incentive
to work
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Systems Principles

» Counterintuitive Behavior:

» Effect of smoking

Oxidation predisposition

N defensive action
rigidifies
arteries

Increases
cholesterol
coating

\ 4

An event may have
multiple effects.

In the long run Cause & effects

separated in time
& space.

helps maintain

is good for Blockage

In the short run

Reduces
anxiety

helps gradually destroys

desire fo repeat )
P negatively affects

Cause & effects may replace one another.
In the long run
negatively affects Reduces

oxygen

One can win or lose for the wrong reason.
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What is systems thinking?

» 2 people take 2 hours to dig a hole 5 feet deep.
» How deep would the hole be if 4 people dug for 6 hours?

Released 06 May 2024
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What is systems thinking?

Solving complex, dynamic, ill-defined problems
Designing systems as well as components
Communicating with the wider community

Working with people from other disciplines and cultures

vV v v v Vv

Meeting social, ethical, and environmental responsibilities while addressing
challenges from engineering and science.

» Managing projects and operating within business and political environments

Guide to the Systems
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Digging deeper
Digging deeper

EVENTS

What just happened?
Catching a cold.

PATTERNS /TRENDS
What trends have there been over time?
I've been catching more colds
when sleeping less.

UNDERLYING STRUCTURES

What has influenced the patterns?
What are the relationships between the parts?
More stress at work, not eating well, difficulty
accessing healthy food near home or work.

MENTAL MODELS

What assumptions, beliefs and values do people hold
about the system? What beliefs keep the system in place?
Career is the most important piece of our identity,
healthy food is too expensive, rest is for the unmotivated.

React

Anticipate

Design

Transform

Source: A Systems Thinking Model: The Iceberg - NWEI
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Digging deeper

Digging Deeper

What is seen

Patterns |/~
of Behavior

What is generally unseen
“ P

T

o What ‘s been happening?
.l Whatare the trends?
W What changes have occurred?

Structure of the System

May include: Interpretation
of events and data over time

S0 O

What has influenced the patterns?
{e.g. policies, Liws, physical structures)
What are the relationships among the parts?

May include: rules, norms,
policies, guidelines, power
structures, distribution of
resources, cultural rules, or
informal ways of work

May include: Mental Models
Conscious or

What assumptions, beliefs, and values

Unconscious

2 do people hold abouwt the system?
assumptions and
beliefs
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Discover your own iceberg

Iceberg...
Seeing What's Below the Surface

Activity description:
With the perspective of
each of the ecosystem
member / stakeholder
that you identified,
create an iceberg for
your problem / &
challenge on aflip &

&
chart. § —5-:| Structure ofthe System
G
Important note: First
build the left side of

—_— Deep Learning

Patterns of Behavior

What is generally unseen
q F

L

the iceberg (top to Mental Models
down) and then bUild I@ E Guide to the Systems
the right side (bottom l@ E e A
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Franchising

» Franchising is based on a marketing concept which can be adopted by an
organization as a strategy for business expansion.

» Where implemented, a franchisor licenses some or all of its know-how,
procedures, intellectual property, use of its business model, brand, and rights
to sell its branded products and services to a franchisee.

» In return, the franchisee pays certain fees and agrees to comply with certain
obligations, typically set out in a franchise agreement.

ﬁ HOW FRANCHISING WORKS?

Franchisee

Franchisor

operates the business &

mmmmm T @ sells directly to consumers
fees & royalties

+
]

1
sales & profits E %
i
owns the brand !
© b e, Customers
s g .
Ucgg e Guide to the Systems
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Franchise - Business Model Canvas

Franchise Business Model

Keys Partners OO Key Activities ./) Value Propositions ﬁ Customer Relationship ' Customer Segments &'.
Recruitment and
Selection of
Franchisese Franchigee support
Franchigee Training and
Supervigion
Be Your Own Boss With People Who Would Like
Several Suppliers - Higher Chances of to Have Their Own
Key Resources ™ Success Channels 48 Buginese
Standardized Process .
and Equipment Website
Franchiging
i Asgociations and Fairg
Cost Structure ‘> Revenue Streams 6
Supply Chain Team Advertiging Initial Franchigee Fee On-Qoing Roalties Fee SHsof gE : 'II' o

@ THE BUSINESS
MODEL ANALYST

businessmodelanalyst.com
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