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HecKonbKo uctopmyeckux ¢akToB

CraHgapTtmsoBaH B Mae 2015 (RFC 7540, 7541);
OcHoBou HTTP/2 nocnyxun Google SPDY;

Kak 1 SPDY, co3aaH C uenblo YMEHbLIEHMA 3a4eprKeK
oTObOpaXKeHus Beb6-CTpaHML,;

Bo3moxxHa pabota nosepx TCP, HO 6pay3epamu
noaAepXmMBaeTca ToJ/IbKo nosepx TLS;

CneumdurKaumsa CoAEPKUT «YePHbIM CNUCOK> LM pPOB
(RFC 7540 Appendix A) un TpeboBaHne MUHUMYM TLS 1.2
C pAAOM OrpaHUYEHMM.
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HTTP/2 B 6pay3epax

CanTuse.. Support tables for HTML5, C553, etc - Mozilla Firefox

| e Canluse_. Supporttab... % | 4

(")‘ caniuse.com/#feat=http2 c ||C?Sear|:h | B 4§ © 0 ¥ =
ey HITTP/2 protocol B _ OTHER Russian Federation 57.6% +525% = 62.85%
Global 63.07% + 68% = 6987/%
Networking protocol for low-latency transport of content over
the web. Originally started out from the SPDY protocol, now
standardized as HTTP version 2.
Usage relative Show all
E fdge  Firefox  Chrome Safari Opera  10SSafari OperaMini  Android * Chrome for
g P P Browser Android

http://caniuse.com/
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KnodeBble ocob6eHHocT HTTP/2

* TpaHcrnopTHasa obepTtka ana HTTP/1.x
* BrMHapHbIM dpopmaT

* My/ibTUN/IEKCMPOBaAHUE

* Cxartue 3aronoskos HPACK

* [lpnoputesayma

* CuMMeTpuA
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KnodeBble ocob6eHHocT HTTP/2

* TpaHcrnopTHasa obepTtka ana HTTP/1.x
* BuHapHbIM hbopMaT

* My/ibTUN/IEKCMPOBaAHUE

* Cxartue 3aronoskos HPACK

* [lpnoputesayma

* CuMMeTpuA
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BuHapHbIK hopMmaT

GET / HTTP/1.1

Host: demo.nginx.com

User-Agent: Mozilla/5.0 (X11; Linux x86_64; rv:45.0) Gecko/20100101 Firefox/45.0
Accept: text/html,application/xhtml+xml,application/xml;q=0.9,*/*;q=0.8
Accept-Language: en-US,en;g=0.5

Accept-Encoding: gzip, deflate

Connection: keep-alive

0 OO0 93 01 25 00 GO GO 0601 80 OO0 GO GO B6 82 41 % - LA
8A 90 B4 9D 7A A6 35 S5E 57 21 E9 87 00 84 B9 58 vl 25N X
D3 3F 85 61 09 1A 6D 47 /A DO DO 7F 66 A2 81 BO .?.a..mGz...f...
DA EO©@ 53 FA FC 08 7/E D4 CE 6A AD F2 A7 97 9C 89 R T Tl
Cé BF B5 21 AE BA 0B C8 Bl E6 32 58 6D 97 57 65 T 2Xm.We
C5 3F AC D8 F7 E8 CF F4 A5 06 EA 55 31 14 9D 4F c? ui..o
FD A9 7A 7B OF 49 58 6C 6B 81 71 38 EO 57 71 C5 ..z{.IX1l..q8.Wq.
37 OE 51 D8 66 1B 65 D5 D9 73 53 03 2A 2F 2A 50 7.Q.f.e..sS.*/*P
8E 9B D9 AB FA 52 42 CB 40 D2 5F A5 11 21 27 51  ..... RB.@._..!'Q
8B 2D 4B 70 DD F4 5A BE FB 40 05 DE .-Kp..Z..0@..
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KnodeBble ocob6eHHocT HTTP/2
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MynbTHUNE€KCUpoBaHUue

O1BeT No1 —>

HTTP/2 —>

OtBeT No2 —

OT1BeT Ne3 —> EauHCTBEHHOE
TCP coeanHeHune
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[MprMepbl CXKaTbIX 3aro/1I0BKOB

3aro/1I0BKU nepBoro 3aripoca

41 6anT 17 6aunT

GET / HTTP/1.1\r\n 8286 8441 8cfl e3c2 e5f2 3a6b adab 90f4 | ...A......:k....
Host: www.example.com\r\n ff |

\r\n

3arosloBKM BTOPOro 3anpoca

66 6amT 12 6amuT

GET / HTTP/1.1\r\n 8286 84be 5886 a8eb 1064 9chf ce W Xeaaud..
Host: www.example.com\r\n

Cache-Control: no-cache\r\n
\r\n

3aro/ioBKM OTBETa

119 6amT 54 6a1Ta

HTTP/1.1 302 Found\r\n 4882 6402 5885 aec3 77l1a 4b61 96d0 7abe | H.d.X...w.Ka..z
Cache-Control: private\r\n 9410 54d4 44a8 2005 9504 0Ob81 66e0 82a6 | ..T.D. ..... ..
Date: Mon, 21 Oct 2013 20:13:21 GMT\r\n 2d1b ff6e 919d 29ad 1718 63c7 8fOb 97c8 | -..n..) Covvvn
Location: https://www.example.com\r\n e%ae 82ae 43d3 | ....C.

\r\n
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KnodeBble ocob6eHHocT HTTP/2
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RFC 7540, § 5.5.3:

X

|
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/ \

[iproputesauma
X X X
/ N\ | |
D A D D
// \ / \ |
==> F B C ==> F A OR A
| / \ / |\
E B C B CF
| |
E E
(intermediate) (non-exclusive) (exclusive)

Figure 5: Example of Dependency Reordering
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TecTnpyem

*  KnneHTt: Chromium 45.0.2454.85 (64-bit)
* Certb: loopback, netem, MTU 1400

TecToBas cTpaHuua:

https://github.com/ipeychev/http2rulez.com

Images

| 16 images 1,800.78 KB
I s 811 89 KB
I s 436.32 KB
I 1nm 23.95 KB

Size: 3,072.93 KB
Cached responses: 0
Total requests: 36
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HTTP/2, SPDY and QUIC rulez and here is the evidence
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BpemMsa oTobpaxkeHua cTpaHuULbl
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[lpoTBONOKa3saHMA

[TpOTOKO/1 HOBbIM M (M36bITOYHO) CNOXKHbIM
TpeboBaHMA K LUMDPOBAHUIO

aK/MlaZHble pacxoAbl Ha nepeaavy AaHHbIX
OTEPU Ha JIMHUMU
TTP/1.x onTuMMn3aumm BpeaHbl:

— llapamHr Ha pecypcoB pa3Hble cepBepa
— BcTpanBaHue ctmnen/ckpmnToB/KapTUHOK B CTPaHMLY
— 06beamHeHne cTMnen/CKpUnToB B OAMH dam
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KoHdurypaums

% nginx -V
nginx version: nginx/1.9.5
built with OpenSSL 1.0.2

configure arguments: --with-http_v2_module

Hactpontb ss1 1 no6aBmtb napametp http2 B 1listen:

server {
listen 443 ssl http2;

ssl_certificate server.crt;
ssl_certificate_key server.key;

http://www.devconf.ru
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[lpoBepKa

X-Firefox-Spdy: h2
chrome://net-internals/#http2
«HTTP/2 and SPDY indicator>

4= | (0 @ | https://demo.nginx.com/status.htm ¥ & ||

$http2 B nginx
error_log debub.log debug;
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Bonpochl?

vbart@nginx.com
@ngx_vbart
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