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Goals and Scope
• Goals:

– The system architectures of ALTO implementations
and possible issues

– Find current use cases and future use cases
– Research opportunities (i.e., possible ALTO extensions)

• Scope:
– ALTO implementations in different
companies/institutions

– Application scenarios of ALTO in literature work
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Methodology for ALTO Implementations
• Questionnaire

– Basic Information
• Project Name, Motivation, System Architecture,
Implemented Map Services

– Four Entities in ALTO Implementation
• Data Source, ALTO Server, ALTO Client, Information
Consumer

– Benefits/Issues
• Main Benefits of Using ALTO
• Recognized Issues

• https://docs.google.com/forms/d/1wAghp2IuWADO7NwuTwOQBHJgCs05TBdyZ
m-qDCwWSBs/edit
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Methodology for ALTO Application Scenarios in
Literature Work	(Papers/Projects/Patents/RFCs)

• Heavy paper reading and classification
• ALTO Survey Form

– Classification of papers
• Solution of Implementations/Deployments
• Recommended Protocol -> Potential Use Cases
• Compete with ALTO -> Research Opportunities

• For each paper/patent
– Extend Standard ALTO or not?
– How they use/mention ALTO
– Challenges and Research Opportunities
– Single/Multi Domains
– Application Scenario

• https://docs.google.com/spreadsheets/d/1dgbVApnyyiIjbSFp49jSIz
3XQHMbmme3WXMQfOZVpY0/edit#gid=0
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Summary of Current Status	(Implementations)

• The	number	of	implementations:	6
– ALTO	Implementation	in	OpenDaylight
– ALTO-based	Broker-assisted	Multi-domain	Orchestration	
(University	of	Campinas)

– Benocs:	ALTO	Implementation	in	Telekom	(Benocs)
– ALTO	in	SDN	Mobile	Networks	(Mobile	Innovation	Center)
– Network	Positioning	System	(Cisco)
– Unicorn:	Multi-Domain,	Multi-Controller	Resource	
Orchestration	(Tongji,	Yale,	Caltech)

• Potential	companies	which	implemented	ALTO
– TATA
– Canada	Bell
– May	need	WG	members	to	help	to	get	connected	with	more	
companies/institutions	
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Summary of Current Status	(Literature	Work)

• Classification	by	application	scenario	(count)
– P2P	(31)
– CDN		(9)
– SDN	(11)
– NFV/VNF	(2)	
– Cloud	(8)
– Wireless	(2)
– Blockchain (1)
– IoT (1)
– Multi-domain	(2)
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Summary of Current Status	(Literature	Work)

• Classification	by	ALTO	functionality
– Peer	Selection

• Peer	Selection	in	P2P,	Surrogate	Selection	in	CDN,	dCDN Selection,	
Cache	Selection

– Path	Selection
• Path	Selection	in	MPTS-AR

– Resource	Placement
• Virtualized	Service	Function	Chain	Placement,	Intelligent	Virtual	
Machine	Placement,	Service	Placement	in	IoT

– Measure	Results	Interfaces
• ALTO	as an Interface to Query on the LMAP measure results

• For	existing	use	cases,	please	refer	to	
https://docs.google.com/presentation/d/1aXIZfUjQrSFhkVIUbvt2o
uKWqLgGq4kbG-EBmSaZtKo/edit?usp=sharing
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Summary of Current Status	(Literature	Work)

• Future	Use	Case	1:	ALTO	as	Network	Behaviors	Exchanger	between	
Provider
– Mentioned	by	Bell	Canada	in	PANRG	– IETF	101
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Summary of Current Status	(Literature	Work)

• Future	Use	Case	2:	ALTO	being	Used	to	Solving	n2 Problem
– Mentioned	By	ESNet6	– Network	Conceptual	Design
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Summary of Current Status	(Literature	Work)

• Future	Use	Case	3:	ALTO	as	Information	Source	of	Service	
Placement	in	IoT
– Velasquez,	Karima,	et	al.	"Service	placement	for	latency	reduction	in	the	internet	of	

things." Annals	of	Telecommunications 72.1-2	(2017):	105-115.

Proposed Server Placement Architecture for IoT
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Summary of Current Status	(Literature	Work)
• Future	Use	Case	4:	ALTO	as	a	Service	to	Guide	the	Peer	Connection	in	Blockchain

– Davids,	Carol,	et	al.	"Research	Topics	related	to	Real-Time	Communications	over	5G	Networks."	(2016).
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Summary of Current Status	(Literature	Work)

• Challenges	and	Research	Opportunities
– Extend	endpoint	address	type	(the	rack	switch	
number,	data	center	specific	identifier…)

– Extend	endpoint	properties	(memory,	storage…)
– A	bidirectional	exchange	of	information	between	
networks	and	applications

– Mistrust	between	entities
– Use	ALTO	to	provide	NFV	information
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Next Steps
• Step	deeper	into	the	most	related	literature	work	
• Continue to finish the draft
• Find	out	more	potential	future	use	cases,	
challenges,	research	opportunities

• Get comments from WG
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