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Figure 3: Increase in secure web traffic to Google’s front-end servers.
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3 QUIC DESIGN AND IMPLEMENTATION
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3 QUIC DESIGN AND IMPLEMENTATION

> Overview
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3 QUIC DESIGN AND IMPLEMENTATION
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3 QUIC DESIGN AND IMPLEMENTATION

> 3.1 &EEEN: 1-RTT vs O-RTT
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3 QUIC DESIGN AND IMPLEMENTATION

> 3.1 ZERZFENT: 1-RTT vs O-RTT
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3 QUIC DESIGN AND IMPLEMENTATION

> 3.2 ZIRER
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3 QUIC DESIGN AND IMPLEMENTATION
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3 QUIC DESIGN AND IMPLEMENTATION

> 3.2 ZIRER
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3 QUIC DESIGN AND IMPLEMENTATION
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3 QUIC DESIGN AND IMPLEMENTATION
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» 3.7 NAT Rebinding and Connection Migration
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» 3.7 NAT Rebinding and Connection Migration
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> 3.8 QUIC Discovery for HTTPS
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3 QUIC DESIGN AND IMPLEMENTATION

» 3.8 QUIC Discovery for HTTPS
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4 EXPERIMENTATION FRAMEWORK
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5 INTERNET-SCALE DEPLOYMENT
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6 QUIC PERFORMANCE
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6 QUIC PERFORMANCE
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CDF

1
0.8
0.6
0.4
0.2

0

ZHRPRFIE 64KB ERAIFRAIRNEDN (E1T18 T RIEE

| | | | | |
0 100 200 300 400 500 600 700 800

Maximum CWND of Connection {(KB)
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7 EXPERIMENTS AND EXPERIENCES

> B ABEA/N (Path MTU B9EISC40ER)

> 1.E Chrome ZFim%d echo server &i%EARE UDP payload (1200~1500
bytes) , Fit "AZRIEEHELY"

> R E 1450 bytes LUEAEARUELEHA (J0E UDP/IP skfSiEd 1500
KK MTU)

> AEi%ERE 1350 bytes fF/ QUIC BRiA payload, FiREIFRFSZE MTU
discovery

% unreachable

| |
1200 1250 1300 1350 1400 1450 1500
UDP packet payload (bytes)
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» UDP Blockage / Throttling

> LA 2016.11 RORSREREURER: 95.3% =ik QUIC NEFinmRemI{ERE
QUIC

> 4.4% FoisfER QUIC (QUIC/UDP # block, ZE&R MTU XN ; BERTF
A IBEKEEIAES; IRBRIEA ISP 2@EE UDP/QUIC

> i85 0.3% EL-L;EXT]' QUIC/UDP fRiE: ERIEMHNESECNERTER,

Google £3X3E/™ AS IGEYZER QUIC HEXRIZES, FRIE AS BIEEEIM
2015.6 B9 1% [z éIJ 2016.11 EI’J 0.3%
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7 EXPERIMENTS AND EXPERIENCES

> FEC A+AAMETS
>z EEREREAREETE FEC 2 EIER? {FEM LR, Field: W
mABRRE + RINADN, =EBER
> FEC AR ERBIREAEREIER MREEES,; ]sti& T XOR parity
(BERE) , BinEkE "BEEX"
> SOIGER . BEDT, (BRPARIEINSSITFEEFE

' PEEIERHEAL 14 RTT HEBR" Y

\

0.8 £— loss epoch, RRZITEA epoch X
5 06 7%/, FEE CDF, ZEid2E: R FEC
. RERE1NMEER, BERE RENTE
' 30% NEBEMHEEH (HARSE epoch B
0.2 ' ' ' AEE148)

Number of Packets Lost in an Epoch (log-scale)
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>l Web BEKEMEIER + HTTPS = NEFIEFAA + TCP/HEESE Hol

S5tm¥EL

>1‘ﬂ,%' ‘
] (4%f# Hol) ;
reblndlng/ljg ;k.:.BRg)JI]M LA 52 -

QUIC A~&

> 1HE:

II/‘

aFt

25—

A

> TEE—N "Bol 8BS

eI S INEIEFF ﬁ?—r O-RTT (> RTT ®2) ; F3 streams {25
@ﬁ?ﬂﬁ_% + ACK i THUAEE W\a' &R ID 255 NAT

iR,

BN ERERE
ﬁﬂlzzélJELH?Elﬂ%MELﬁ

BeElE " RUFMEHIE (QUIC)

NEjE "GRAEmMN”
, M=5E Chrome/IR55imAY A/B 33§,

> QUIC UERAMMEAMIEERIMNY, mE— "aisstEH, i, aJEiR"
HIERFES
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