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Ancient History

Internet application choices in 1983
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® Version 4 from ISI, February |




UDP

IZI Preserves message boundaries

. Unbounded data size
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Applications VWant Messages

® Email (POP IMAP, SMTP)
® File Sharing (AFP, SMB)




TCP

® Need application-layer framing protocol

® | ength header

® Byte stuffing and framing




UDP

® No mandatory in-order delivery

® Better for latency-sensitive data
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® But... no reliability, no flow control, no congestion co
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Present Day

Internet application choices in 2013: UDP, TCP

® TCP protocol has had significant advances

Selective ACK




And the Others...

® SCTP (Stream Control Transmission Protocol, RFC 4960)
® DCCP (Datagram Congestion Control Protocol, RFC 4340)
® RDP (Reliable Datagram Protocol, RFC 1151)




What Brought us Here!

® “‘NATs are evil. We won’t care about them.
It will all change with IPv6.”

® “Don’t design around middleboxes;
that will only encourage them!”
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Middleboxes are Here to Stay

® Design of new end-to-end services
should not require changes to middleboxes

® Consequence: New end-to-end services
must appear as legacy protocols on the wire




Minion
® Provides some SCTP-like features

... But looks like TCP on the wire

® VWorks through NATs, Firewalls, etc.




Incremental Deployment
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Incremental Deployment
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Incremental Deployment
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Incremental Deployment
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Incremental Deployment




Minion Services

® Reliability, Flow Control, Congestion Control

® Message-oriented, like UDP

® Unbounded message size




Minion: Unordered Messages

® For low-latency data

® TCP socket option enables out-of-order delivery
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Minion: Multistreaming

® Multiple messages multiplexed on single connection
® Shared congestion state

® Shared loss detection and recovery




Multistreaming without Streams

® Ordered messages (aka “Streams”)

® Partially ordered messages




Ordered Messages
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Partially Ordered Messages




Minion: Request/Reply

® Sending app can designate a reply handler block for message

® Peer can designate that
message Y is reply to message X




R 1 T P-Minion Proxy
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