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Disruption-Tolerant Networking



Interplanetary Overlay Network

NASA
CCSDS (Consultative Committee for Space Data Systems)
IETF (RFCs)
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Testing Stack
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CFDP

CCSDS File Delivery Protocol

For sending and receiving files

Doesn’t care what’s underneathit
Doesn’t care about how the datais stored

‘Acknowledged’ or ‘unacknowledged’ modes,
for reliable and unreliable transport

‘Core’ and ‘Extended’ interactions, for

_ . : : https://public.ccsds.or https://public.ccsds.org/Pu
situations where there are intermediary g/Pubs/727x0b5.pdf bs/720x1g4.pdf

entities (‘waypoints’)

Forward error correction helps with
transmission errors



ZFDP Procedures

Proxamity-1 CCS0S Packet Protocols n

CCsSDS | CCSDS | CCSDS
Proximity-1 | AODSWCF | TM/TC USLP Ethernat PPF
Service Frames Frames

FPhysical Channel ’

Figure 2-1: The CFDP Operates over a Wide Range of Underlyving Protocols




Bundle Protocol

Addressing (instead of 10.0.1.1:80 you have ipn:2.1)
Routing



Bundle Protocol Extensions

h

csSsDs

The Consultative Committee for Space Data Systems

r\l

Recommendation for Space Data System Standards

CCSDS BUNDLE

PROTOCOL
SPECIFICATION

RECOMMENDED STANDARD

CCSDS 734.2-B-1

BLUE BOOK
September 2015

https://public.ccsds.org/Pubs/734x2b1.
pdf
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Recommendation for Space Data System Standards

LICKLIDER
TRANSMISSION

PROTOCOL (LTP) FOR
CCSDS

Contains details about rest of block RECOMMENDED STANDARD

CCSDs 734.1-B-1

Contains details about rest of block aLuE 8o
Cookies (to avoid DOS)

Authentication (signing) https://public.ccsds.org/Pu
bs/734x1bl.pdf



NASA DTN-ION Dev Kit

NASA publishes a set of C programs for communicating in CFDP, BP and LTP

Downloadable https://sourceforge.net/projects/ion-dtn/

NASA released an Ubuntu based system for testing and development
Uses CORE (Common Open Research Emulator) https://github.com/coreemu/core

Comes with premade

Has C apps compiled ready to go
We added PylON - Python interface to these apps

(Sometimes) available at https://www.mitre.org/download-nasas-dtn-development-kit
Contact me if you want it - site is generally broken



https://sourceforge.net/projects/ion-dtn/
https://github.com/coreemu/core
https://www.mitre.org/download-nasas-dtn-development-kit
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