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The RMoX Operating System

Strong typing in the occam-pi language avoids many
mishaps (e.g. incompatible plumbing)

client-server architecture gives a deadlock-free design
formal analysis for guaranteeing this (in progress!)
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The RMoX Operating System

... which communicate and interact frequently
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Schedulers

Distributed Run-queues

Processors run scheduler instances
Schedulers independent

Batches are exposed via a migration window
Idle schedulers steal batches



Schedulers

Migration Window

Head TailBatch Batch Batch Batch

Migration Window
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Schedulers

Minimising Atomic Operation Usage

Migration Window
wait-free enqueue (1), dequeue (1), steal batch (2+)

Communication
average 1, worst-case 2 atomic operations

Choice over events (ALT)
maximum 4 operations per event, typically less

Mutual exclusion
typically 1 atomic operation for lock/unlock

Barriers
typically 1 atomic operation per synchronising process
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Performance

Communication Time

Use ring of processes to calculate communication time:

Implementation 1-core (ns) 8-core (ns)
CCSP occam-π 46 39
CCSP C 73 75
Haskell 269 9892
Erlang 1697 1675
pthread 5013 3485
JCSP 7723 14905
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The CoSMoS Project

Complex Systems Modelling and Simulation
Reusable best-practice techniques: the CoSMoS Process
Case studies

Textbook examples: boid flocking, ants, AIS
Real research problems: lymphocyte migration, plant
modelling, emergent behaviour in robot swarms

Simulations built using process-oriented techniques in
occam-π and JCSP

A good way to model systems that are by their nature
massively concurrent – and may be distributed
Agents are processes, space is a network of processes. . .



CoSMoS

CoSMoS Inspired Benchmark

Space divided into grid of location processes
Agent processes avoid each other
n-body problem where each body has internal personality:

Affects movement
Is updated based on position and encountered agents



CoSMoS

CoSMoS Inspired Benchmark

Space divided into grid of location processes
Agent processes avoid each other
n-body problem where each body has internal personality:

Affects movement
Is updated based on position and encountered agents



CoSMoS

Process Network
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Agent Agent
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Conclusions

Questions?

Questions...?
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