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https://fruit-testbed.org
@fruit_testbed
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Project	Goal

Massive	aggregation	of	low-cost,	low-
power,	commodity	infrastructure	to	form	
an	efficient	and	effective	compute	fabric	
for	key	distributed	applications

5



https://aws.amazon.com/about-aws/global-infrastructure/

From	dozens	of	million-node	datacenters	…
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To	millions	of	dozen-node	datacenters	
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- S.	Johnson	et.al,	“Commodity	Single	Board	Clusters	and	their	Applications”	(submitted)

Applications
• Education
• Edge	Compute
• Expendable	Compute
• Resource	Constrained	Compute
• Next	Generation	Data	Center
• Portable	Clusters
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- S.	Johnson	et.al,	“Commodity	Single	Board	Clusters	and	their	Applications”	(submitted) 9



Challenges	on	Hardware
Extremely	small	form	factor

Mounting	and	cable	management
Remote	power/console	management

- P.	Basford	and	S.	Johnston,	“Pi	Stack	PCB,”	2017.	[Online].	Available:	https://eprints.soton.ac.uk/416906/
- J.	Singer	et.al.,	“Next	Generation	Single	Board	Clusters”,	NOMS	2018 10



11

https://www.kickstarter.com/projects/pisupply/pi-poe-switch-hat-power-over-ethernet-for-raspberr

https://ebay.com



PiStack

- P.	Basford	and	S.	Johnston,	“Pi	Stack	PCB,”	2017.	[Online].	Available:	https://eprints.soton.ac.uk/416906/
- J.	Singer	et.al.,	“Next	Generation	Single	Board	Clusters”,	NOMS	2018 12



13- S.	Johnson	et.al,	“Commodity	Single	Board	Clusters	and	their	Applications”	(submitted)

Federated	Management
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Challenge:	System	Update
• Update	system	is	critical
• Limited	(or	no)	physical	access
• Heterogeneous	Network

• Some	nodes	are	behind	NATs	(e.g.	
residential)	or	Firewalls	(e.g.	university)

• Single-point	of	failure
• Scalability

• Denial	of	Service	attack	on	update	server

• Existing	tools
• Requires	direct	SSH	access
• Needs	well-connected	server
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source:	airpi.es

source:	Geeky	Gadgets
(http://bit.ly/2BCQRUL)

source:	wikipedia.org

source:	techadvisor.co.uk (http://bit.ly/2FrBW22)



Peer-to-Peer	Secure	Update

Agent

NAT-TM BitTorrent
Client

OS

P2P	Update	System

Deployment
Manager
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- H.	Herry	et.al,	“Peer-to-Peer	Secure	Updates	for	Heterogeneous	Edge	Devices”,	DOMINO	Workshop,	NOMS	2018
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- H.	Herry	et.al,	“Peer-to-Peer	Secure	Updates	for	Heterogeneous	Edge	Devices”,	DOMINO	Workshop,	NOMS	2018

• Tracker/Nodes
• File-name
• File-length
• Piece-length
• Cryptographic-hashes	
of	file	pieces
• Target	resource	
identifier	(BEP0035)
• Version
• Digital	signature
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ü A/B Root Partitions
ü Over-the-Air, Peer-to-Peer Secure Update
ü Remote Declarative Configuration Management
ü Docker and Singularity Containers
ü Support Raspberry Pi Zero, 1, 2, 3

https://fruit-testbed.org/os/edge/releases/armhf/



Applications

• Sensor	data	processing	and	machine	learning
• BOINC	volunteer	computing



Others

• Federated	workload	management
• Federated	Kubernetes

• Federated	monitoring
• Centralized	vs	Distributed
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how	can	you	help?
•Current:	500+	nodes	across	4	sites
•donate	your	unwanted	pi	boards
• see	picycle.org

•suggest	use	cases	(workloads)	for	the	platform

FREEPOST	PICYCLE
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picycle.org
• (1)	Put	your	Raspberry	Pi	back	into	its	original	
box.	
• (2)	Put	your	packaged	Pi	into	a	Jiffy	bag.
• (3)	Address	the	parcel	FREEPOST PICYCLE
• (PI)	Optionally,	include	a	note	with:	
• your	email	address
• your	full	name	

• (4)	Drop	your	parcel	in	a	Royal	Mail	post	box22



Thank	you!
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