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Vermont Complex Systems Center (2006-):

&% Diverse research and teaching portfolio.
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Vermont Complex Systems Center (2006-):

&% Diverse research and teaching portfolio.

& Funding from many sources: NSF, NIH, DARPA, Microsoft, MITRE, Computer
Associates, MassMutual, Google, foundations.
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Faculty hires of true Complex Systems scholars.
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Sociotechnical
systems

Social Contagion and
Influence

Happiness and
Well-being

Language and Stories
Social unrest
Conflict

Robotics

Artificial Intelligence

We’re interested in many things:

Complex Networks
Climate

Biology

Ecology
Geomorphology
Space

Complex Fluids
(Smart) Power Grids
Critical infrastructure

Defense

Public Policy

Health and Medicine
Brainz Brains
Neuroscience

Food systems
Epidemiology
Pandemics
Organizations
Economics

Wealth inequality

Financial Systems



Leveling up—Scaffolded educational mission:

&% Data Science Undergrad.

&% Graduate Certificate in Complex

Systems and Data Science

&% Fall, 2015-: MS in Complex
Systems and Data Science

&% Fall, 2018-: PhD in The Study
ofInteresting Things Complex

Systems and Data Science



http://vermontcomplexsystems.org

Dipoloma-posters:




Graduate Certificate in Complex Systems and Data Science:

= Principles of Complex Systems is one of three core requirements for
LIV fivelcourse Certiigate of Graduare Studyin Complex
Systems @

P2} Modelling Complex Systems I and II
&% Data Science I and IT
< Principles of Complex Systems Vols. 1 and 2
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Basics:

Instructor: Prof. Peter Sheridan Dodds

Lecture room and meeting times:
Morrill Hall, 010, 10:05 am to 11:20 am

Office: (in theory) The Ether and/or Innovation, fourth floor
email: peter.dodds@uvm.edu

Course Website:
https://pdodds.w3.uvm.edu/teaching/courses/2024-
2025pocsverse @

CeurseTwitterhandle—@poesvox
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Office hours:

&% See Teams calendar,
The Ether and/or Innovation, fourth floor
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The Syllabus (. and 2 Poster (. Quintaron

,,,,,, Ll Course Information

See Teams calendar,
The Ether and/or Innovation, fourth floor

References

Please take notes with pencil/pen and paper.

Also okay: Writing on a flat tablet.

Raise hands for questions (always feel free to ask questions).

The class is a G rated environment (of course, sometimes we
have to discuss bad things, science-style).
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Exciting details regarding these slides:

Three servings (all in pdf):
1. Fresh: For in-class Deliveration.
2. On toast: Flattened for page-turning joy.

3. Freeze-dried: Pack-and-go, 3x3 slides per page.
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We use Open-Sans EB Garamond and make math look good:

%% \setmainfont[Ligatures=TeX]{Open Sans}
%% \setsansfont[Ligatures=TeX]{Open Sans}
%% \usefonttheme [onlymath] {serif}
\setmainfont [Ligatures=TeX]{EB Garamond}
\setsansfont [Ligatures=TeX]{EB Garamond}
\usefonttheme [onlymath] {serif}

References

Still working towards putting the course on Github/Gitlab
And finishing writing the books ...
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This is Season 20 of Principles of Complex Systems, Vols. 1, i
2,& 3D. Nars
In-person lectures will be called Steries Episodes (a more
elevated framing than “Streams of consciousness”)
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Yet more super exciting details:

This is Season 20 of Principles of Complex Systems, Vols. 1,
2, & 3D.

In-person lectures will be called Steries Episodes (a more
elevated framing than “Streams of consciousness”)

Slide-specific curated episodes are online, and are broken into

clips.
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Team PoCS

Microsoft Teams + Slack

&% Teams = main place for discussions about all things PoCS
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Teams = main place for discussions about all things PoCS
including assignments and projects.

Slack = main place for students and faculty in Complex
Systems and Data Science to talk about everything.

Teams— Automatic if enrolled in the course.

Slack—Once invited, please sign up here:

https://csdsgrads.slack.com/

Very good: Install Microsoft and Slack apps on laptops,
tablets, phone, cats, dogs. Nothing will go wrong.

Everyone will behave wonderfully.
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Grading breakdown:

Assignments (66%)— All assignments will be of equal weight
and there will be 10 + 1 of them.

Projects/talks (24%)—Students will work on semester-long
projects. Students will develop a proposal in the first few
weeks of the course which will be discussed with the
instructor for approval.

Details: 8% for the first talk, 8% for the final talk, and 8% for
the written project.

General attendance/Class participation (10%)— Everyone is
expected to behave well.

The PoCSverse
What’s the John
Dory?

26 0f 59

Orientation

References



https://pdodds.w3.uvm.edu/teaching/courses/2024-2025pocsverse

How grading works:

Questions are worth 3 points according to the following scale:

& 3= correct or very nearly so.
& 2= acceptable but needs some revisions.

&% 1=needs major revisions.

) 0 = way off.
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1. Classes run from Monday, August 28 to Friday, December 8.
2. Add/Drop, Audit, Pass/No Pass deadline—Monday,

September 11. e
3. Last day to withdraw—Monday, October 30 (Sadness!). Rense
4. Reading and Exam period—Saturday, December 9 to Friday,

December 15.

Do check the course Twitter account, @pocsvox, for updates
regarding the course (part of the course site).

Academic assistance: Anyone who requires assistance in any way
(as per the ACCESS program or due to athletic endeavors), please
see or contact me as soon as possible.
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Popular Science Books:

Historical artifact:

by M. Mitchell Waldrop (1993). ¢!

THE EDGE OF
‘ORDER AND CHAOS

M. MITCHELL
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The PoCSverse
‘What’s the John
Dory?

30 of 59
Orientation

Course Information

References



https://pdodds.w3.uvm.edu/teaching/courses/2024-2025pocsverse
http://www.amazon.com/dp/0671872346/
http://www.amazon.com/dp/0671872346/
http://www.amazon.com/dp/0671872346/

= The PoCSverse
Popular Science Books: Wi helohn
ory?
30 0f 59

Orientation

Information

Historical artifact:

oks, Resources

References

by M. Mitchell Waldrop (1993). ¢!

THE EDGE OF
‘ORDER AND CHAOS
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Shout-out: Dr. Andrew P. Morokoff (4,



https://pdodds.w3.uvm.edu/teaching/courses/2024-2025pocsverse
http://www.amazon.com/dp/0671872346/
http://www.amazon.com/dp/0671872346/
http://www.amazon.com/dp/0671872346/
http://www.parkvilleneurosurgery.com/who-we-are
http://discworld.wikia.com/wiki/Doctor_of_Thaumatology

Popular Science Books:

“Simply Complexity: A Clear Guide to Complexity

BOMPLENITY — — — = /= e = — = & — s S L

s Theory” a

by Neil F. Johnson (2009). "’

| “Complexity: A Guided Tour” 8,(£'

by James Gleick (2011). [/
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Books on Complexification:

“Scaling, self-similarity, and intermediate

by G. I Barenblatt (1996).

G 1 BARENBLATT

“Creation of the Universe” @,(4
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On complex sociotechnical systems:

mickoMOTIVES o
MACROgeHAvIOR

PR

S
©

“Critical Mass: How One Thing Leads to

by Philip Ball (2004). *
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“The Engine of Complexity: Evolution as

[ EVOLUTION As

B computation byJOhn E. Mayﬁeld (2013). [10] ;'w'jv;1~r\ ds

References

by Brian Boyd (2010). [5]

& “The Storytelling Animal: How Stories Make Us

by Jonathan Gottschall (2013). 7}
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A few textbooky books (dated):

COMPLEX

e “Complex Adaptive Systems: An introduction to
SYSTEMS

by Miller and Page (2007). [11]

LSl “Critical Phenomena in Natural Sciences” a“

inNatural it eeehien ol et sl ostC St 1 b s S i s i

Scences by Didier Sornette (2003). hed

g “Modeling Complex Systems” az

by Nino Boccara (2004). (4]

Eventually: “Principles of Complex Systems”
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Santa Fe Institute (SFI)

Networks Institute at Northeastern

Northwestern Institute on Complex Systems (NICO )
MIT Institute for Data, Systems, AND Society Reegoie
New England Complex Systems Institute (NECSI)

Michigan’s Center for the Study of Complex Systems

(CSCS )

Some Data Science groups (highly variable)

Also: Indiana, Davis, Brandeis, University of Illinois, Duke,
‘Warsaw, Melbourne, ...,

Us!!!: Vermont Complex Systems Center (4
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Other inputs:

P Complexity Digest:
http://www.comdig.org @

The PoCSverse
‘What's the John
Dory?

37 0f 59

Orientation

Projects

References



https://pdodds.w3.uvm.edu/teaching/courses/2024-2025pocsverse
http://www.comdig.org
https://twitter.com/@cxdig
http://nautil.us/
http://aeon.co/
https://www.quantamagazine.org/

5 The PoCSverse
O utllne ‘What's the John
Dory?
38 0of 59
Orientation
Course Information

Center

ooks, Resotirees

Orientation

Projects

References

Topics



https://pdodds.w3.uvm.edu/teaching/courses/2024-2025pocsverse

The PoCSverse
What’s the John
Dory?
39 0f 59
Transitional from standard coursework to research-focused

work.

Orientation

Course Information

Topics

References



https://pdodds.w3.uvm.edu/teaching/courses/2024-2025pocsverse
https://pdodds.w3.uvm.edu/writings/2015-06-04complex-systems-manifesto/

The nature of PoCS:

&% Transitional from standard coursework to research-focused
work. #alittlescary

The PoCSverse
‘What’s the John
Dory?

39 0f 59
Orientation

mation

References



https://pdodds.w3.uvm.edu/teaching/courses/2024-2025pocsverse
https://pdodds.w3.uvm.edu/writings/2015-06-04complex-systems-manifesto/

The nature of PoCS:

&% Transitional from standard coursework to research-focused
work. #alittlescary

Major themes:

The PoCSverse
‘What’s the John
Dory?

39 0f 59

Orientation

References



https://pdodds.w3.uvm.edu/teaching/courses/2024-2025pocsverse
https://pdodds.w3.uvm.edu/writings/2015-06-04complex-systems-manifesto/

The PoCSverse
‘What’s the John
Dory?

The nature of PoCS:
39 0f 59

&% Transitional from standard coursework to research-focused Bebatico

work. #alittlescary

Tarot Cards

Major themes:
Projects

References

& The Complexity Manifesto £y



https://pdodds.w3.uvm.edu/teaching/courses/2024-2025pocsverse
https://pdodds.w3.uvm.edu/writings/2015-06-04complex-systems-manifesto/

The nature of PoCS:

&% Transitional from standard coursework to research-focused
work. #alittlescary

Major themes:

& The Complexity Manifesto £y

@ Complex Systems = Modern, Normal Science;

The PoCSverse
‘What’s the John
Dory?

39 0f 59

Orientation

References

&>



https://pdodds.w3.uvm.edu/teaching/courses/2024-2025pocsverse
https://pdodds.w3.uvm.edu/writings/2015-06-04complex-systems-manifesto/

Transitional from standard coursework to research-focused
work. #alittlescary

The Complexity Manifesto £y

Complex Systems = Modern, Normal Science;

Roles and limits of Data, Theory, and Experiment;

The PoCSverse
What’s the John
Dory?

39 0f 59
Orientation

Course Information

Centers, Books, Resources

Topics

References



https://pdodds.w3.uvm.edu/teaching/courses/2024-2025pocsverse
https://pdodds.w3.uvm.edu/writings/2015-06-04complex-systems-manifesto/

Transitional from standard coursework to research-focused
work. #alittlescary

The Complexity Manifesto £y

Complex Systems = Modern, Normal Science;

Roles and limits of Data, Theory, and Experiment;
Emergence;

The PoCSverse
What’s the John
Dory?

39 0f 59
Orientation

Course Information

Centers, Books, Resources

Topics

References



https://pdodds.w3.uvm.edu/teaching/courses/2024-2025pocsverse
https://pdodds.w3.uvm.edu/writings/2015-06-04complex-systems-manifesto/

The PoCSverse

What’s the John
Dory?
39 of 59
Transitional from standard coursework to research-focused Oribnlicon
work. #alittlescary S
PG
Narrai
The Complexity Manifesto £y References

Complex Systems = Modern, Normal Science;
Roles and limits of Data, Theory, and Experiment;

Emergence;

Universality and Accidents of History;



https://pdodds.w3.uvm.edu/teaching/courses/2024-2025pocsverse
https://pdodds.w3.uvm.edu/writings/2015-06-04complex-systems-manifesto/

The PoCSverse

What’s the John

Dory?

39 of 59
Transitional from standard coursework to research-focused Oribnlicon
work. #alittlescary e

PG

Narr
The Complexity Manifesto £y References

Complex Systems = Modern, Normal Science;
Roles and limits of Data, Theory, and Experiment;
Emergence;

Universality and Accidents of History;

Structure and Stories: Micro-to-macro Mechanisms;

# PoCS


https://pdodds.w3.uvm.edu/teaching/courses/2024-2025pocsverse
https://pdodds.w3.uvm.edu/writings/2015-06-04complex-systems-manifesto/

The PoCSverse

What’s the John

Dory?

39 of 59
Transitional from standard coursework to research-focused Deibniietn
work. #alittlescary S

PG

X
The Complexity Manifesto £y References

Complex Systems = Modern, Normal Science;

Roles and limits of Data, Theory, and Experiment;
Emergence;

Universality and Accidents of History;

Structure and Stories: Micro-to-macro Mechanisms;
Elements: Scaling, Surprise, Networks, Robustness, Failure,

and Spreading.

# PoCS


https://pdodds.w3.uvm.edu/teaching/courses/2024-2025pocsverse
https://pdodds.w3.uvm.edu/writings/2015-06-04complex-systems-manifesto/

Transitional from standard coursework to research-focused
work. #alittlescary

The Complexity Manifesto (25

Complex Systems = Modern, Normal Science;
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Emergence;

Universality and Accidents of History;
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The Theory of Anything: Why Complexify? & PoCS

It’s all about stories.
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Complex Systems are the Big Story:

Complex Systems

W)
Network Struckure

o Only a bit networky: Fluids-at-large (the atmosphere, oceans,
y y g p
...), organism cells, ...
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