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Untethered, disconnected
Extreme mass/power constraints
Mobile, ad-hoc, self organizing

Space missions are 
increasingly moving from 
point-to-point to networked
architectures

-- internal to each spacecraft
-- on and around other planets

Just like the terrestrial Internet, 
standardized space networking 
allows us to build low-cost, 
reusable infrastructure that can 
be shared by many diverse 
space missions



The Internet is a connected, chatty ‘network of networks’ based on a 
wired backbone with negligible delay and errors (with untethered
“edges” emerging)

The InterPlaNetary Internet is a often disconnected, store-and forward 
‘network of Internets’ based on a wireless backbone with huge delays 
and error prone links



The Interplanetary Internet:
An overlay network  for interconnection of regional internets

• A region is an area where the 
relevant characteristics of 
communication are homogeneous

• Regions are defined based upon:
– Communications capability
– Quality of Service Peerings 
– Security (levels of trust)
– Degree of resource 

management
– Etc.

• Traversal of two or more regions 
will affect the nature of 
communications
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Interplanetary 
Internet: 
a “network of 
regional
internets”

We need a general, standard way to 
communicate end-to-end  through 
multiple regions in a disconnected, 

variable-delay environment
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Bundles: A Store and Forward Application Overlay
The “Thin Waist” of the Interplanetary Internet

A “network of  internets” spanning dissimilar environments
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Bundle Service Layering

“Bundling”

Convergence Layer (specific adapters that map
Bundles to underlying transmission services)
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Bundle SpecificationBundle Specification

Bundle PrototypingBundle Prototyping
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Delay TolerantDelay Tolerant
NetworkingNetworking

Stressed tactical communicationsStressed tactical communications

Sensor Sensor 
WebsWebs

Interplanetary Internet

Remote outposts

Realization:
Broader applicability
Nearer term utility
Larger research community

• “Non-chatty” 
message-oriented 
communications

• Store-and-forward 
between nodes

• Routing algorithms 
cognizant of 
scheduled connectivity

• Use transport and 
network technologies 
appropriate to the 
environment

• Integral infrastructure 
protection



Open Architecture
Open Specifications
Open Implementations

Interplanetary
Internet

Fielded DTN
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Delay Tolerant Networking:
a broad community effort

http://www.ipnsig.org
http://www.dtnrg.org

http://www.ccsds.org



Fielded
deployments of
DTN technology

• DTN Architecture
• DTN Design Documents

• Reference Software
• Configuration Control

• International Standards

Delay TolerantDelay Tolerant
NetworkingNetworking

DTN Standardization

DTN Open Source

DTN Research Group:
Focal point
for DTN DTN Core Engineering

DARPA Advanced Technology Office
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InterPlaNetary Internet (IPN): 
a long term architecture for a 
connected Solar System

http://www.dtnrg.org
dtn-interest@mailman.dtnrg.org




