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summary

industry roadmap of techniques
gain vs pain
— latency reduction against deployability

“A Survey of Latency Reducing Techniques and their Merits”
— 322 references
— available via http://riteproject.eu/publications/

evolved from BT roadmap work, but repurposed
— a company tries to prioritise the quick wins
— an industry also needs to identify hard problems being avoided
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~— Prediction and latency-hiding § I1-C3
o Structured peer-to-peer § 11-D1
__-~""F_F____—-Clnu::| server placement § 11-D2
Service architecture §I1-D
T Virtualizing chains of network functions §I1-D4

. ———— Cloud cache placement §11-D3
Parallel option negotiation § 111-A1
/ Reducing NAT setup delay § I11-A2
Transport Initialization § [11-A Fast opening of TCP connections § IT11-A3
\ Application pipelining § IT1-A4
Path MTU discovery §I11-AS

_— Fasler transport security negotiation § I11-B1

— Secure session initialization ﬁ[[[ B — Building encryption into TCP § I11-B2
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Interaction between endpoints § 11T _

~— Bootstrapping security from the DNS § I1I-B3
__— Application tolerance to loss §I11-C1
— Reduce packet loss detection times § 111-C2
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Packet loss recovery delays IE[[[ C
- — Combining redundancy and retransmission § II-C3

"~ Explicit congestion notification § I11-C4
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___— Straighter cable paths §1V-Al
—
Signal propagation delay § IV-A —— Higher signal welocity §IV-A2
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Medium acquisition delays §IV-B

- Higher velocity with straighter routes § IV-A3
_— Serialization delay §IV-C
Delays along transmission paths § 1V
\\

____,-f"fi__- Link emor recovery delays § IV-D

——— Switching/forwarding delay §IV-E

Flow and circuit scheduling & IV-F1

_~ Reducing MAC buffering § I'V-F2
Quening delay § IV-F —

___— Smaller network buffers § IV-F3
Packet scheduling § IV-F4
&———- Traffic shaping and policing §1V-F3

T Queue management § IV-F6

Transport-based queue control §I1V-F7
Insufficient capacity §V-A Leveraging multiple links / interfaces §V-Al
Redundant information § V-B

\ \ Delays related to link capacities §V — Under-utilized capacity §V-C
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——— More aggressive congestion control § V-C1
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——— Rapidly sensing available capacity §V-C2
Chollateral damage §V:E!__

——

_——— Low priority congestion control §V-D1

Congestion window validation §V-D2
' Intra-end-host delays §d".-’_;

———

T Avoiding slow start overshoot § V-D3
_——— Transport protocol stack buffering §VI-A

Transport head-of-line (HOL) blocking § VI-B

" —— Operating system delays § VI-C
Fig. 1. Techniques for reducing latency organized by sources of delay.
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