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'Making Molehills out of Mountains'

''The fact is that computation is known to be a thing of 
surpassing complexity generated from a simple set of 

rules. That's why we do it.''

-Dr Alvy Ray Smith



An experience report

--original goal:
eliminate all manager type code
decouple as much as possible

--viewpoint of experimenter/practioner
--methods of dealing with large network problems

--the domain



What to keep in mind...

Agents

Ruleforms

Animation engines

Hox Software genes

and...



Continuations

basic idea: allow code execution deferment 

Some examples:

Seaside-- save state of current transaction, but code in typical manner

Swarm-- pass code to execute around to data objects scattered over web

Hox SW genes-- code in a manner to allow code deferment
across many objects



What to keep in mind...

Agents

Ruleforms

Animation engines

Hox Software genes









Why this is cool...



But, Issues in the business world

--need deterministic results

--not obvious how to use

--we expect our community of objects to behave in very 
constrained ways



What to keep in mind

Agents

Ruleforms

Animation engines

Hox Software genes



Ruleforms

Precursor to theories of emergence

idea of deep structure

generate surface layer (process) by execution of simple rules

within a domain/context there exists deep forms that are 
invariant





Brian Foote, Shearing layers

different artifacts change at different rates



Ruleform sources

The Ruleform Hypothesis: Complex system structures and 
behaviors are generated by not necessarily complex 
processes; these processes are generated by the animation of 
operating rules. Operating rules can be grouped into a small 
number of classes, whose form is prescribed by Ruleforms. -
UltraStructure ACM 1/ 95, Jeffrey Long

other:
http://www.cincomsmalltalk.com/userblogs/cincom/digest?conte
nt=2001-files-ruleforms



What to keep in mind

Agents

Ruleforms

Animation engines

Hox Software genes



Entanglement, Chemical soups & more

Wiki: quantum computing--constituting objects are linked 
together so that one object can no longer be adequately 
described without full mention of its counterpart — even though 
the individual objects may be spatially separated. This 
interconnection leads to non-classical correlations between 
observable physical properties of remote systems

Chemical Soups: many enzymes acting as cpu's for agents
i.e. problem with a single processor & many objects that have 
requests at same time



Brownian motion

Issue: how to give all the agents the necessary jiggling they 
need

Simple solution: simple loops with termination condition that 
checks to see when Agents are done



Things to keep in mind...

Agents

Ruleforms

Animation engines

Hox Software genes





The regulators of a given operon, 
including repressors, corepressors, and 
activators, are not necessarily coded for 
by that operon

Hox genes are a group of related 
genes that specify the anterior-
posterior axis and segment 
identity



But, there is a simpler way to think of it

Hox SW genes based on their current environment either block 
or allow signals to be processed

--Back to idea of community, sometimes actions are 
appropriate, other times they are not

--Pecking order



How does this all come together?

Hox genes are used in conjunction with Agents to control when 
& what they can do (repress or permit behaviors)

Ruleforms aggregate all the desired behaviors (control logic) 
into a single form

Animation Engine makes it behave as if it were a chemical 
soup with many chances at action 























• Tight coupling -- where each program module relies on each of 
the other modules

• Content coupling --when one module modifies or relies on the 
internal workings of another module

• Control coupling --one module controlling the logic of another, 
by passing it information on what to do

• Message coupling --exchanges of messages or events (state)

--primarily message/data coupling 

Coupling -- results



Disadvantages...

Not obvious what next action will be, as this will be decided by
neighbors and current state

Solution is specialized browsers



What about the Program?

70 classes , 20 of which are test classes

300 hours / 6 months

roughly 1/2 megabyte of source 

roughly 20 papers (mostly written for myself, others for NNG)

more than a prototype, less than a core


