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1. Overview

 The Matrix is an agent-based modeling (ABM) framework

 The Matrix is free and open source software

e github.com/NSSAC/socioneticus-matrix

» Can be used to model ‘hybrid’ time simulations

« A combination of discrete time and discrete event
- Specialized for ‘compute and data intensive’ simulations

- Successfully used to model 3M individual cognitive agents

« A three order of magnitude increase over previous studies

3. Models Implemented with the Matrix

Name Model Type Prog. Lang.
Freg-Stat Frequentist statistical model Python
Soc-Th  Social structure theory model Python
CM-ANN Artificial neural network model C++
CM-Bayes Bayesian cognitive theory model R

CM-ACTR ACT-R cognitive theory model Common Lisp

5. The Matrix Runtime System

2.. Capabilities of the Matrix

- Allows writing agents in popular programming languages
. Python, R, C, C++, Java, Lisp, ...

« Supports use of GPU units, and popular neural network libraries

« TensorFlow, PyTorch, Keras, Lens, ...
- Enables use of cognitive system libraries like ACT-R

- Supports running simulations on cloud platforms

- Amazon EC2, Google Compute Cloud, and Microsoft Azure

- Gracefully handles large (~ hundreds of gigabytes) system state

4. Formal Model of a Matrix Simulation

. System state: x(0) = x(1) = -+ = x(n)

- Transition function: x(¢ + 1) = g, (x())

. Compute updates and apply: g,,(X(1) = &eg (X(1), goer(X(1)))
» Compute updates for v;: g,.(x(t)) = UvjeV gZét(x(t))

6. States of a Controller Process
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5. Simulating GitHub 6. An ACT-R Model of GitHub
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7. Scaling up CM-ACTR
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8. Conclusion

- The Matrix facilitates rapid prototyping of ‘compute and data
intensive’ agent models

« The Matrix allows flexibility in use of programming
languages and libraries

 Matrix simulations can run on commodity clusters and cloud
computing platforms
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