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Delay Tolerant Networks

• originally for Interplanetary Internet
• sensor-based networks, satellite networks, underwaternetworks
• take care of

– no end-to-end path for duration of communication– high packet loss– high latency
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Bundle Protocol
• problems solved in Bundle Protocol

– data transport in bundles– hop-by-hop approach– Custody– consider physical data movements in routing decisions
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Implementations
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ION

• developed at JPL
• written in C
• Python interface
• BPv7 from version 4.0.0 on

Comparing different implementations of Bundle Protocol version 7Marcel BeyerDresden, July 13, 2020 Slide 7 of 26



µPCN

• developed by D3TN and TU Dresden
• written in C
• first implementation supporting BPv6 and BPv7
• Application Agent Protocol: register EIDs, send, receive andcancel bundles
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pyDTN

• developed by X-Works
• written in Python
• first version started with BPv7
• currently no bundle forwarding
• REST API
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LibDTN

• formerly known as “Terra”, now basis for DTN node Terra
• developed by RightMesh
• written in Java
• started with BPv7
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Compared features
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Status reporting
• Decision of requesting kept for upper layer application?• Request of status time?
ION, µPCN• sending and receiving• takes care of “report status time”
pyDTN• flags implemented, requesting possible• no reports sent for incoming bundles
LibDTN• sending and receiving• status time in all reports
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Fragmentation and reassembly

• Is fragmentation supported?
• Proactive fragmentation?
• Reassembly “on the way”?
ION
• supported, except for DCCP CLA
• proactive fragmentation
µPCN
• supported
• ignores “must not be fragmented” flag
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Fragmentation and reassembly

pyDTN
• flags in internal representation
• funcitons not implemented
libDTN
• not supported
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URI schemes

• Standard: dtn
• Compressed: ipn
• Multicast: imc
ION
• supports all three
µPCN, pyDTN, libDTN
• only dtn and ipn
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BIBE
• BIBE acts as CLA• encapsulate bundles in bundles to achieve custody• BIBE PDUs: administrative records
ION• supported• configuration “not as simple as one might think”
µPCN• not implemented• processing code shared with BPv6→ Custody conceptimplemented
pyDTN, libDTN• not supported
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Extension blocks
• Previous node EB
• Bundle age EB
• Bundle hop count and limit EB
• Metadata EB
ION
• all four supported
• Query Extension Block, Spray and Wait Block
• easily extensible
µPCN
• Bundle Age not yet used for lifetime check, no serializer
• hop count limit supported
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Extension blocks

pyDTN
• Previous node, age, hop count limit supported
• Metadata EB not supported
• Blocks not used for received bundles, no forwarding
libDTN
• Previous node, age, hop count limit supported
• Metadata EB not supported
• Routing Block
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BPSec

• First security implementation for BP: Bundle Security Protocol
• improved with Streamlined BSP
• BPSec for BPv7
ION X

µPCN not supported
pyDTN not supported
libDTN X
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DTN IP Neighbor Discovery

• Discover neighbor nodes
• using the IP underlay
ION
• supported
• automatically informing CLA
µPCN
• supported in past, removed
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DTN IP Neighbor Discovery

pyDTN
• implementation not finished
• code existing, but not integrated
libDTN
• not supported
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Malformed Bundles

• . . . “may” be discarded or corrected
• discarded by all examined implementations
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Retransmission
• Bundles “may” be resent if it was not possible to send themwith at least one CLA
ION
• using reliable CLA per default
• also retransmission on BP layer
µPCN
• bundles are deleted
• (status reports are sent before bundle is discarded)
pyDTN, libDTN
• bundles are discarded
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Summary
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Supported features

ION µPCN pyDTN libDTNStatus reports X X ∼ XFragmentation X X 7 7URI schemes dtn, ipn, imc dtn, ipn dtn, ipn dtn, ipnBIBE X 7 7 7BPSec X 7 7 XDTN IPND X 7 started 7Malformed bun. discarded by all implementationsTransmission err. retransmited deleted discarded
Table: Implemented features
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Supported extension blocks

Prev. Node Bundle Age Hop Count/Limit MetadataION X X X X
µPCN 7 ∼ X 7pyDTN ∼ ∼ ∼ 7libDTN X X X 7

Table: Implemented extension blocks
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