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the SWARM aspect (1)

inspired by living organisms, 
successfully applied in 
various disciplines of 
computer science



UNIVERSITY OF

CALGARYVlad Lavrovsky—Patrick King—Sebastian von Mammen

DANCING BACTERIA

the SWARM aspect (2)

ADAPTATION

Particle Swarm Optimization by Namrata Khemka
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the SWARM aspect (3)

EMERGENCE

Artificial Immune System
by S. Steil, K. Bergmann

Gene Regulation 
by I. Burleigh, A. Gavinski, B. Shabash
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the SWARM aspect (4)

Swarm Self-Assembly 
by Navneet Bhalla

Dynamic 3D Structures

Swarm Grammars 
by Sebastian von Mammen
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the SWARM aspect (5)

ARTS

Pictures from www.SwarmArt.com
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other 
actuators

Sensors

the SWARM aspect (6)

Bacterial Swarms?

Urges

M
ov

em
en

t
Interaction!

numbers

now, the circle completes: 
from programming back to life!
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Senders & Receivers

Light SENDER RECEIVER

AHL

Aspartate
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SENDERS
• non motile

• light-activated

• emitting signals

Aspartate

AHL
to RECEIVERS
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RECEIVERS

• respond to SENDER signals

• consume Aspartate

Glow!

Come!Aspartate

AHL
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Senders & Receivers

AHL Aspartate {
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Simulation

• grid-based

• interaction-based 

• agent-based

• adjustable
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AspartateAHL
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Restart
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Restart
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Restart
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SENDER

RECEIVER
AHL

Aspartate

LuxR > GFP

Constituitive Light Sensing Device

Chemotaxis:
moves down Aspartate gradient

LuxR

Constituitive LuxR

GFP

OmpR > AHL + Aspartate Device

Chemotaxis System
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SENDER

RECEIVER
AHL

Aspartate
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Chemotaxis System
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moves down Aspartate gradient
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Part Assembly

Standard Assembly
• Plasmid isolation
• Low yields 
• Extremely slow

PCR Assembly
• No plasmid isolation
• Many parts generated in parallel
• Extremely fast
• DNA all the way along
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PCR
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Digests

PCR Products PartRS RS

{ {~100bp ~100bp
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Assay
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Results

Successfully constructed two of the project intermediates
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Results

AHL Gradient (inducing GFP)
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Aspirations

• Increased student pool

• Full time commitment

• Early start date

• Broader student background
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