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Mpegnocbinku cozganns HTTP/2

@ pocT 06BEMOB BED-CTPAHNL, 1 KOANYECTBA SNEMEHTOB Ha HUX,
@ 3ajepxka Hauana nepegaqm obbekra (lattency),

@ Onokuposka Hadana odepean (Headbdektusnocts HTTP pipelining).

"Koctbin HTTP/1:
@ cnpainTbl,
@ BCTpamBaHue n3o0bparkeHnii,
@ obbeauHeHne CKpunToB B oaunH chalin,

@ LIaApAWHT.
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Nctopus HTTP/2 (1)

3apaun paspabotkn HTTP/2:
@ VYmeHblwmnTb YyBCTBUTENBHOCTL K RTT.

@ VicnpaBuTtb koHBeliepn3auyuto 1 npobaemy BAOKMPOBKM Havana oyepenu,
B T. 4. OCTAaHOBUTb HEODXOAMMOCTb 1 XKeNaHMe B YBENMYEHUN YnCna
COEOVHEHNIA K KaXKAOMY XOCTY.

@ CoxpaHnuTtb cywectsytowme API, cogepxumoe, dpopmat/cxembr URL.

@ Cpenatb 370 BHYTpM pabouein rpynnel IETF.
Pabouast rpynna HTTPbis paborana nag obHosnennem HTTP/1.1
(RFC2616-1999) c 2007 r. B 2014 r. BbinyLyeHsb!:

@ RFC7230 - HTTP/1.1: Message Syntax and Routing

@ RFC7231 - HTTP/1.1: Semantics and Content

@ RFC7232 - HTTP/1.1: Conditional Requests

@ RFC7233 - HTTP/1.1: Range Requests

@ RFC7234 — HTTP/1.1: Caching

@ RFC7235 — HTTP/1.1: Authentication
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Nctopus HTTP/2 (2)

B 2012 r. Google Hauana paspabotky npotokona SPDY, npeanasHadenHoro ans
maHunynuposaHus HT TP-tpacukom:

@ OuvHapHbI NPOTOKOJ,

@ OKaTue 3aroJiOBKOB,

@ MYNbTUNAEKCUPOBAHNE MOTOKOB,
@ npuopuTesayus.

Mopaepxka SPDY 6bina peanusosana B Chrome u Firefox. SPDY pabotan
Tonbko nosepx TLS, ans storo ucnons3osanocs pacwmperne NPN (Next
Protocol Negotiation).

Tpetbsa sepcust SPDY B3sita pabouqen rpynnoii HTTPbis 3a ocHosy (4eproBuk)
HTTP/2. B 2015 r. pa3paboTka n nogaepxka SPDY npekpaiena.

Maii 2015: RFC7540 — Hypertext Transfer Protocol Version 2 (HTTP/2)
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Konuenuus HTTP/2 (1)

Cywectsytowme URI He meHsitoTca.

Mpu ucnonbsosaHnu cxembl http:// Gpaysep obHapyxunsaer nogaepxky HTTP/2 uepes
3aronosok Upgrade:

GET / HTTP/1.1 HTTP/1.1 101 Switching Protocols
Host: 172.20.175.60 Upgrade: h2c

Connection: Upgrade, HT TP2-Settings Connection: Upgrade

Upgrade: h2c <CRLF>

HTTP2-Settings: AAMAAABKAARAAAAA

<CRLF>

Mpu ncnonbzosanum cxemsi https:// 6paysep 3anpawmesaet nogaepxky HTTP/2
(cburypupyer kak "h2") uepes TLS-pacwumperne ALPN (Application-Layer Protocol
Negotiation), RFC7301.

Paspabotuuku Firefox n Chrome, 3assunu, 4to He byayT nogaepxmusatb h2¢c — Tonbko
h2. B curl, IE nopaepxka h2c ectb.
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Konuenuus HTTP/2 (2)

BunapHbiii npoTokon:
Length (24) [
Type (8) | Flags (8) [
Stream Identifier (31)
Payload (0...)

@ MynbTunnekcrposaHne NOTOKOB.

Kaxxgplii noTok umeer npuoputeT (kakue NOTOKN OTMPABASATL B NEPBYIO OHEPesb
npn orpaHn4eHHOCTN pecypcos?). Mpu noMowWwmM NPrOPNTETOB TaKXE YKa3bIBAETCS,
OT KaKOro Apyroro rnoToKa 3aBUCUT [aHHbIli MNOTOK (4epeBo NpMOpPUTETOB).

CxaTtue HTTP-3aronoekos npu nomowmn HPACK.
Otmena notoka (Reset).

Mocbinka cepsepa (Server Push).

YnpaBneHune noTokoM (MeHsisi pasmMep OKHa, MOXHO MPUOCTAHOBUTL nepegaqy
AaHHbIX B NOTOKE).
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Tuner kagpos HTTP/2

DATA (pannbie), type=0 (ES, P);

HEADERS (cxaTbie 3aronosku), type=1 (ES, EH, P, PR);
PRIORITY (3aBucumocts, Bec), type=2;

RST_STREAM (kog owunbkn), type=3;

SETTINGS, type=4 (A); id(16)=value(32): HEADER TABLE_SIZE=1 (4096),
ENABLE_PUSH=2 (1), MAX_CONCURRENT _STREAMS=3 (-),

INITIAL _WINDOW_ SIZE=4 (64K), MAX FRAME_SIZE=5 (16K),
MAX_HEADER_LIST SIZE=6 (-);

PUSH _PROMISE (stream id, 3aronoskn), type=5 (EH, P);
PING, type=6 (A);

GOAWAY (last stream id, kog owunbkn), type=7;

WINDOW _UPDATE (nHkpemenT), type=8;
CONTINUATION (cxateie 3aronoeku), type=9 (EH).

@narn: ES = end_stream, EH = end_headers, P = padded, PR = priority, A = ack
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T/
3aronosku 8 HTTP/2

peHTudnkatopbl 3aronoBkoB BCeraa JosKHbI ObITb B HUKHEM PermcTpe.
Cxatne HPACK (RFC 7541)

Kyna genuce cTpoka 3anpoca C MeTooM u cTpoka ctaTyca? — lNcespgo3zaronosku:

e :method (GET, POST, HEAD, ...)
@ :scheme (http unu https)

@ :authority (Bmecto Host)

@ :path (nyts 3 URI)

@ :status (umcno)
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HTTP/2

Mpumep (1)

3anpoc:

GET /resource HTTP/1.1
Host: example.org
Accept: image/jpeg

OrTserT:

HTTP/1.1 304 Not Modified
ETag: "xyzzy"
Expires: Thu, 23 Jan ...

Conoebes A.B. (MerplV)

HEADERS (+ES, +EH)
:method : GET

:scheme : https
:path : /resource
host : example.org
accept : image/jpeg

HEADERS (+ES, +EH)
:status : 304
etag : "xyzzy"
expires : Thu, 23 Jan ...
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HTTP/2

Mpumep (2)

3anpoc:

POST /resource HTTP/1.1
Host: example.org
Content-Type: image/jpeg
Content-Length: 123

{binary data}

OrTseT:

HTTP/1.1 200 OK
Content-Type: image/jpeg
Content-Length: 123

{binary data}

CeTeBble TexHonorum

HEADERS (-ES, -EH)
:method : POST
:scheme : https
:path : /resource
CONTINUATION (+EH)
host : example.org
content-type : image/jpeg
content-length : 123
DATA (+ES)
{binary data}

HEADERS (-ES, +EH)
:status : 200
content-type : image/jpeg
content-length : 123
DATA (+ES)
{binary data}
(Rev. 2018 1203)
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HemHuoro HPACK — RFC 7541

3aronoBKM MHAEKCUPYIOTCS 1 XpaHATCst B Tabnuue. Mepeble 61 anemeHT — cTaTuyeckmne
(Mpunoxerne A k RFC, 61 anement). OcTanbHas 4acTb — ANHAMUYECKINE
(BblumMcnsitoTCA N XpaHaTcs npunoxerunem no npunuuny FIFO). Pasmep Tabanyb —
SETTINGS/HEADER _TABLE_SIZE (4096). MNponHaekcnpoBaHHbIii 3aroioBok
KOZMPYETCSt HUCnoM ¢ 7-6utHbim npedukcom (but 7 = 1).

Mpumepbl CTaTUYECKNX dN1EMEHTOB Tabauubl:

Idx | 3aronosok 3Hauenue
1 :authority

2 :method GET

3 :method POST

4 :path

5 :path /index.html
6 :scheme http

7 :scheme https

8 'status 200

9 :status 204

15 | accept-charset

16 | accept-encoding | gzip, deflate
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Y710 panbwe? HTTP/3

HTTP-over-QUIC — HTTP/3
QUIC (Quick UDP Internet Connections) — HagcTtpoiika Hag UDP,

obecneumsatowas wudpoeaHue n MyasTunaekcnposarme. PazpaboTka HayaTa
Google 8 2012. Ceiivac pa3spaborka nepegaHa B IETF.
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