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Motivation 
1. Decentralized autonomous organizations and operations (DAOs), 

equipped with innovative mechanisms, enable new possibilities 
for transforming traditional social collaborative relationships. 

2. As a complex system encompassing both social complexity and 
engineering complexity, DAO mechanisms need to dynamically 
adapt to the changing external environment. Traditional top-down 
approaches cannot effectively deal with these problems. 

3.  The circular causality theory views the operation of complex 
systems as a continuously evolving dynamic process, providing 
new perspectives to address these challenges. 
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Method 

𝑀𝑀∗  = arg min
𝑀𝑀

(diff(𝑀𝑀(𝐶𝐶),𝐹𝐹(𝐶𝐶)))  

𝑣𝑣𝑖𝑖(𝑀𝑀(𝑐𝑐𝑖𝑖∗),𝜃𝜃)  ≥ 𝑣𝑣𝑖𝑖(𝑀𝑀(𝑐𝑐𝑖𝑖’ ),𝜃𝜃),∀𝑐𝑐𝑖𝑖’  ∈ 𝐶𝐶𝑖𝑖/𝑐𝑐𝑖𝑖∗  

𝐶𝐶∗  =  arg min
𝐶𝐶
𝑉𝑉(𝑀𝑀(𝐶𝐶)) 

M → 𝐶𝐶 → 𝑀𝑀 

𝐸𝐸∗  =  max
𝐶𝐶

𝐸𝐸(𝑀𝑀(𝐶𝐶)) 

𝐸𝐸 = 𝑓𝑓(𝑀𝑀𝑀𝑀𝑀𝑀,𝑀𝑀𝑀𝑀𝑀𝑀) 

𝑀𝑀𝑀𝑀𝑀𝑀 = 𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑(𝑀𝑀(𝐶𝐶),𝐹𝐹(𝐶𝐶)) 𝑀𝑀𝑀𝑀𝑀𝑀 =
1
𝑛𝑛�(𝑀𝑀𝑀𝑀𝑀𝑀𝑖𝑖  −  𝑀𝑀𝑀𝑀𝑀𝑀)2

𝑛𝑛

𝑖𝑖=1

 

𝐴𝐴∗ = 𝑎𝑎𝑎𝑎𝑎𝑎min
𝐴𝐴⊆𝒜𝒜

max
𝐶𝐶

𝐸𝐸(𝑀𝑀(𝐶𝐶)) 

𝐴𝐴 → 𝐸𝐸 → 𝐴𝐴 

The objective of setup loop can be expressed as follows: 

The participants’ strategies for M can be expressed as follows: 

where the optimal strategy 𝑐𝑐𝑖𝑖∗ constantly maintains  

Thus a causal chain is formatted which can be 
represented as 

The objective of governance loop can be expressed as follows: 

The mechanism is evaluated by finding the maximum global 
loss: 

where 

Thus a causal chain is formatted which can be represented as 
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Method 
The governance lifecycle of a DAO is composed of two iterative 
processes: the setup loop and the governance loop. 
 
By integrating the setup loop and governance loop of 
mechanisms, we can establish a cyclical and iterative method for 
mechanism design, evaluation, and guidance, drawing on the 
theory of parallel intelligence. 

Front In
form

 Technol E
lectro

n Eng



Method 
Computer-aided dynamic design for complex adaptive systems (cad2CAS) is designed to assist the setup loop. 

Front In
form

 Technol E
lectro

n Eng



Method 
Complex adaptive system for computer-aided dynamic design (casCAD2)  is designed to assist the governance loop. 
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Conclusions 

1. We presented a dynamic iterative method for the engineering of 
DAO mechanisms, grounded on the parallel intelligence and 
circular causality theory. 

2. We discussed the method from both theoretical and engineering 
perspectives and employed a case study to demonstrate how 
the proposed method can be applied in real-world scenarios. 

3. We presented a unique viewpoint on mechanism design, 
interpreting it as a dynamic and iterative process. Front In
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