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Prelude

Fall 2016
Holistic Strategies

Fall 2018
Artificial Life

Spring 2018
Reading & Conf

Project to develop a shared platform for data and analytics 
in a highly federated healthcare delivery organization

Winter 2019
Systems Philosophy

● System Dynamics (J. Forrester)
● Viable Systems Model (S. Beer)
● Strategic Options Development & Analysis
● Soft Systems Methodology (P. Checkland)
● Critical System Heuristics (W. Ulrich)



Project Background | 
Status Quo & Vision
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Objective & Research Questions
Standards and practices are a critical 
aspect of the approach to develop a 
common platform for data and 
analytics.  The stated objective of this 
work is to identify, prioritize and 
establish or adopt, standards and 
practices to guide IT and analytic 
teams as they develop and 
operationalize solutions on the 
common data platform.

Q1: In what ways do concepts from 
cybernetics and complex adaptive 
systems inform a sustainable 
approach to design and implement 
standards and practices that guide 
analytics and IT teams in developing 
shared infrastructure and data?

Q2: What complexity-related risks 
might arise as this project matures? 



Complex Adaptive Systems per Holland
‘[T]hese systems change and reorganize their component parts to adapt themselves to the 
problems posed by their surroundings. This is the main reason the systems are difficult to understand 
and control - they constitute a "moving target." We are learning, however, that the mechanisms that 
mediate these systems are much more alike than surface observations would suggest. These 
mechanisms and the deeper similarities are important enough that the systems are now grouped under a 
common name, complex adaptive systems.’



Panarchy and Self-Organized Criticality | Purpose

chaos
“data swamp”

rigidity
“$250K / field”

ADAPTATION COHESION

Q1: In what ways do concepts from cybernetics and CAS theory inform a sustainable approach to design and 
implement standards and practices that guide analytics and IT teams in developing shared infrastructure and data?

SOURCE: Adaptive cycle (Gunderson 2002)



Critical Systems Heuristics | Degrees of Freedom
Q1: In what ways do concepts from cybernetics and CAS theory inform a sustainable approach to design and 
implement standards and practices that guide analytics and IT teams in developing shared infrastructure and data?

SOURCE: Systemic triangulation (Ulrich, 2005)



Critical Systems Heuristics | Stakeholders
Q1: In what ways do concepts from cybernetics and CAS theory inform a sustainable approach to design and 
implement standards and practices that guide analytics and IT teams in developing shared infrastructure and data?

SOURCE: Deloitte Analytics Capabilities Framework



Critical Systems Heuristics | Boundary Critique
Q1: In what ways do concepts from cybernetics and CAS theory inform a sustainable approach to design and 
implement standards and practices that guide analytics and IT teams in developing shared infrastructure and data?



Viable System Model
| Advisory Groups

1
2

3
4 Capabilities & Tools

Data Access & Use

Data Modeling & Patterns

Metrics Delivery

Q1: In what ways do concepts from cybernetics and CAS 
theory inform a sustainable approach to design and 

implement standards and practices that guide analytics and 
IT teams in developing shared infrastructure and data?

SOURCE: By Mark Lambertz - Own work, CC BY-SA 4.0, 
https://commons.wikimedia.org/w/index.php?curid=59912637 

https://commons.wikimedia.org/w/index.php?curid=59912637


Complexity-related risks
Q2: What complexity-related risks might arise as this project matures? 

Dynamic attractors & Path dependence Complexity catastrophe (McKelvey, 1999)



Dynamically 
diverse agendas

PROBLEMS

CHOICE 
OPPORTUNITY

DECISION

SOLUTIONS
DECISION 
MAKERS

Structured / unstructured 
processes

Different frames 
of reference

“Garbage Can” decision process

Induced / autonomous 
processes

Emergent strategies

Multiple perspectives

Self-organization

SOURCE: Table 2 (McKelvey, 1999)



Risk mitigation (1 of 2)
About the agents

● Maintain some heterogeneity among agents.   
● Maintain agent capability (e.g., adaptation, 

innovation, communication, openness)
● Maintain “weak-tie” connections. 
● Periodically refresh “weak-tie” connections to 

disrupt path dependence (canalized networks) 
and create an environment where 
self-organization is again possible.

● Maintain agent connections to contextual 
drivers.  

● Steer agents towards industry-relevant adaptive 
directions.

● Coach agents to lower threshold gates for 
environmental signals, increase connectivity to 
other agents, and focus adaptive tension drivers 
to minimize threshold fatigue.

About the policies

● Watch for order creation that inhibits innovation 
opportunities (senescence).

● Address habitual bureaucratic responses in a 
visible way to minimize complexity catastrophe. 

● Open organizational boundaries to facilitate the 
flow of new ideas from the competitive 
environment.

SOURCE: Managing Coevolutionary Dynamics
(McKelvey, 2002)



Risk mitigation (2 of 2)

Potential response Underlying risk Strategies to address

“Not invented here” Standards are ignored or rejected 
by agents

Transparency
Broad participation

“Perfect as enemy 
of the good”

Advisory groups dissolve Approval mechanism



Dialogue (Q&A, Comments)
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