
Digital Physics: “Take the World from another Point of View” 
 
This essay will try to reconcile a“top-down” and “bottom-up” point of view of creation.  
By “top-down”, I am referring to the notion of an agent with free-will that manipulates 
its environment in order to reach a desired goal.  By “bottom-up”, I am referring to a 
deterministic system that follows logic operations.  Computer programs will be used to 
reconcile these two points of view, and the concept of “emergence” can be seen as a 
bridge between them. 
 
 
Top-Down Goals vs. Bottom-Up Accomplishments: Meaning Exists In-Between the Bits 
 
 
Top-down goal-oriented behavior may just be a point of view, and a way to make sense 
of the system.  Bottom-Up creation may be the true reality of systems including our 
universe.  Meaning is exogenous to a computing system.  At the machine level, we are 
just manipulating bits.  Even though every program that flows through the hardware of 
a computer is deterministic, certain programs may create patterns in the bits which 
could be interpreted in a top-down sense. If you are able to see the forest from the 
trees, or if you have access to the high-level programming language, you can interpret 
the system from this point of view.  
  
 

How did physical systems that pursue the goal of reproduction arise from an a-
biological world? 

I think humans are more like information systems than physical systems. After all, our 
cells turn over so we aren’t made of the same stuff we were just a short time ago.  Our 
design is encoded in our DNA, and our epigenetic environment compiles ourselves into 
existence.  From this point of view, “biological” and “a-biological” things are made of 
the same stuff...possibly information, but at the very least, particles. The line between 
an agent and its environment is blurred.   

This isn’t to say that parsing a system into the notion of agents and an environment 
doesn’t have value.  Imagine a soccer player wanted to simulate a game situation in 
order to explore effective moves it could employ in a “real” game situation.  Modeling 
the simulation at the chemical level or quantum level, even if you believe those levels to 
be more fundamental, probably isn’t a tractable way to go.  Creating a reinforcement 
learning model that has agents with goals, environmental constraints, and doesn’t try to 
capture the underlying minutia of the system is going to be a much more efficient 
simulation for drawing insight, even if it is not fully representative of the actual system. 

Emergence: A cross-over point for modeling 



What is emergence?  Could the crossover point when something “emerges” correspond 
to the point when a system becomes more easily understood and predicted with a 
higher-level model than a more detailed model? For example, in “The Game of Life”, 
“Gliders” could be considered “emergent” in some sense, even though they are a logical 
consequence of the rules governing the system.  So why should they be considered 
“emergent”?  If you had an agent in the system with goals that would be influenced by 
how the system evolved, it is probably easier to create a model of the system at a higher 
level, with the notion of an object that is being rotated and translated across the grid. 
This isn’t to say that your agent couldn’t use the more primitive rules to figure out that a 
certain configuration of ON cells were going to cycle and translate across the grid, but 
again this calculation may not be very efficient... or even possible if you don’t believe 
that you can “out-compute” the system. 
 
 
Free-Will is an Illusion in a Deterministic System 
 
Agents don’t really have goals.  Can goals arise?  Am I allowed to rephrase that question 
to: Can goals exist?  Sure, I could encode one into a deterministic process. Look at the 
field of machine learning. Agents in reinforcement learning can even create sub-goals in 
order to maximize their optimization function. But again, at the bottom, it is just a 
deterministic program that will give the same result if it was run again.  There is no 
randomness.  
 
But wouldn’t this view rely on the notion of God as an intelligent 
designer/programmer?  That’s one explanation, but you could always put some 
anthropic principle spin on it like, “it is only possible to exist in a computer program that 
was rich enough to encode our consciousness in it.”  But then why is there something 
rather than nothing?  We’ll leave that to another essay. 
 
One last question:  Do you think the Kolmogorov Complexity of the Universe up until 
this point is relatively high or low?  
 
 

 


