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History of HTTP
e HTTP/0.9 was first standard adopted in 1991

e Web of documents (simple formating, links to other

documents)
e Basic methods (GET, POST, HEAD)
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History of HTTP

e Defined in RFC1945 as upgrade to previous version

e Backwards compatible

e Adding additional headers
e Adding methods (PUT, DELETE, LINK, UNLINK)
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History of HTTP

e Defined in RFC2068, later augmented by RFC2616
e Fixesissuesin HTTP/1.0 by adding extra features
e Additional methods (OPTIONS, PATCH, TRACE)

e Keep alive, host header
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"Flaws" addressed in HTTP/1.1

Keep Alive for connection reuse

multiple connections persistent connection
client server client server
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"Flaws" addressed in HTTP/1.1
HTTP Pipelining

no pipelining pipelining

client server client server

open — open>
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close —
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HTTP/1.x Best practices

Actually workarounds:

e Sprites e Inlining
e Concatenating e Sharding
e Minifying ° ..
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HTTP/1.x #1 issue: HOL Blocking

One resource at the time
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HOL Blocking
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HTTP/1.x #2 issue: Metadata
e Stateless
e Duplicate content

e No compression?
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History of HTTP

e At this point web is beyond HTTP/1.x

e SPDY/2 started as a base for HTTP/2
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Welcome to HTTP/2
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What is HTTP/2

e Still based on REQUEST -> RESPONSE
e Solves previous protocol flaws
e Protocol upgrade

e Fully compatible with previous version
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branko I ﬂqhttp -nv -u http://magento2

0.027] HTTP Upgrade reques
/http2/test.txt HITP/1.
magento2.plus.hr
connection: Upgrade, HTTP2-Settings
upgrade: hzc
hffp1-=wttirg5: AAMAALBK ALQAA

J:er—11wﬂ+ nghttp2/1.8.0

.043] HTTP Upgrade
:I:I]_I-:i )

:Et-Mﬂleled: Fr : n1 Apr 2016 08:18:47 GMT
ETag: "0-52f8807310
Accept-Ranges:
Content- LHHth:
Cache-Control: ge=172800
Expires: Sun, 2016 08:18
E-Frame-ﬂptiﬁr;_ sameorigin
X-Content-Type-Options: nosniff
X-X55-Pr "1-':"_1:1' i . 1: rl-ll._.ll._i'.:!—l_ -l (] |-
Content-Type: text/ ;.l-ain

| e
|_'__'| ]
—_—

[ERROR] HTTP Upgrade failed
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branko I ﬂqhttp -nv -u http://magento2.plus.hr/
P e o B
[ 0.031] HTTP Hpqradu request
GET /http2/test.txt HITP/1.1
host: magento2.plus.hr
connection: ”Pdrﬂde. HTTPZ2-Settings
upgrade: hZ2c
http2-settings: AAMAAABKAAQAAP

-‘- L ]
; _.' M

JEEI-%HHHT nghttp2/1.8.0

[ 0.047] HTTP Upgrade r

HITP/1.1 101 5‘-.-.-‘it-_hlr|-__ F‘r--'l'-u u]—
qurqd': h2c

Connection: Upgrade

P Upgrade s
Sen 1 SETTINGS '|'r ame < 1_-:-r' gth=12, fla
| r'|1 Fe '|
[ SETTIMNGS MAX CONCURRENT STREA f"'l‘_ll:l.-.l:lf'-" 1|_""|]

[:£ JEI'TIHGJ IHITI AL WINDOW SIZE(Ox04) :

gy U — H
3 -1 Telal=1a
LB EEEE BE B ]
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HTTP/2 binary framing

Application (HTTP/2)

Binary Framing

Session (TLS) (optional)

HTTP/1.1

Transport (TCP)

POST /upload HTTP/1.1

Host: www.example.org
Content-Type: application/json
Content-Length: 15

{ﬂmsgﬂ:ﬂhellon}

Network (IP)
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HEADERS frame

B DATA frame




HTTP/2 multiplexing

HTTP/2 connection
- | stream1 | stream3 | stream3 | stream 1
DATA | HEADERS DATA DATA
# ............................................................. steams |
DATA
Client Server
DevelopersParadise
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Example

https://http2.golang.org/gophertiles
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Example HTTP/1.x

| 1000 ms 2000 ms 2000 ms 4000 ms S000 ms GO00 ms T000ms
Mame St... Protocol Type Initiataor Size  Time Timeline &%
| | gophertiles?x=0&y=2&cac... 200 htkp/1.1 jpeg gophertiles?laten... 82... 17...| CH
b gophertiles?»=2&y=4&cac... 200 httpf1.1 jpeg gophertiles?laten... 1.1... 20... i
4 gophertiles?=4&y=3&cac... 200 httpf1.1 jpeq gophertiles?laten.. 1.1... z0...| CH
=< gophertiles?»=3&y=2&cac... 200 httpf1.1 jpeg gophertiles?laten... 96... z0...|
|| gophertiles?«=118&y=2&ca... 200 htkp/1.1 jpeg gophertiles?laten.. 83... 20...| Cd
'l gophertiles?x=8&y=2&cac... 200 htkp/1.1 jpeg gophertiles?laten.. 1.2... z0...| CH
gophertiles?t=10&y=3&ca... 200 httpf1.1 jpeg gophertiles?laten... 82... 20...| i
|| gophertiles?e="18&y=4&cac... 200 htkp/1.1 jpeg gophertiles?laten.. 91... 20...| @

183 requests | 185KB transferred | Finish:6.60s | DOMConkentLoaded: 675 ms | Load:.
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Example HTTP/2

I 200 ms 400 mis G000 ms 200 ms 1000 ms 1200 ms 1400 ms 1600
Mame St... Protocol Type | Initiator Size | Time Timeline &5
i =

!ignphertiles?‘:-:ﬂ'&y:ﬂ&ca... 200  h2 jpeq gqophertiles?laken... 85... 77... i =
B qophertiles?<=88y=11&ca... 200 h2 jpeg gophertiles?lakten... 77... 77...

B qophertiles?<=98y=11&ca... 200 h2 jpeq gophertiles?lakten... 72... 77...

B| gophertiles?e=108y=11&c... 200 h2 jpeq gophertiles?laken... T76... 77...

M| gophertiles?e=118&y=11&c... 200 h2 jpeg qophertiles?lakten.. 80... 77...

B gophertiles?e=128y=11&c... 200 h? jpeq qophertiles?lakten... 80... 77...

B kst ===} . e ==i= |
aXE https:ffhttpZ.golang.orgfgophertiles?«=12&y=11&cachebust=1459691951872000892&latency=0
B popRert e e e —JFTyMYpErOE Y I T T T
181 requests | 166 KB transfFerred | Finishi1.26 s | DOMContenktLoaded: 480 ms | Load: ..
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HTTP/2 - HPACK

Request headers Static table Encoded headers
:method GET 1 | :authority 2
:scheme https 2 :method GET 7
:host example.com tie £ s T 63
:path /resource » 51 referer » 19| Huffmann(" /resource")
user-agent Mozilla/5.0 ... e 3 v s _— 62
custom-hdr some-value 62 | user-agent | Mozilla/5.0 ... Huffmann("custom-hdr")
63 thost example.com Huffmann("some-value")

Dynamic table
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HTTP/2 - PUSH

HTTP/2 connection

stream 4 stream 1 stream4 | stream2 |
DATA | HEADERS | PUSH_PROMISE | PUSH_PROMISE
lllllllllllllll Stream1 AEEAESNREEREERERRRERERNERERERERERERERERERERERTRERRERERERERERENY]
DATA

stream 1
HEADERS

stream 1: /page.html (client request)
stream 2: /script.js (push promise)
stream 4: /style.css (push promise)
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HTTP/2 - PUSH

Like inlining, but with additional performance benefits:

DevelopersParadise ‘EA

Pushed resources can be cached by the client
Pushed resources can be reused across different
pages

Pushed resources can be multiplexed alongside
other resources

Pushed resources can be prioritized by the server

Pushed resources can be declined by the client




What is still a good practice?

e GZIP (Save the bandwidth)

e Rendering time (First impression counts)
e CDN (Locally distributed content, over h2)
e Cache Control (Save the bandwidth)
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HTTP/2 Support

Can | use HITTP2

1 result found

HTTP/2 protocol B -orHer Global 63.81% + 7.78% = 71.59%
Networking protocol for low-latency transport of content over the
web. Originally started out from the SPDY protocol, now
standardized as HTTP version 2.
Lsage ralative Show all
Edge . Firefox Chrome Safari Opera I0S Safari : Opera Mini : Android *  Chrome for
& P P Browser Android
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HTTP/2 Support
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https://github.com/http2/http2-spec/wiki/Implementations
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e Currently only supported method for protocol
upgrade in browsers
e Requires OpenSSL >=1.0.2

e Most servers do not support it out of the box



HTTP/2 Adoption

H2 enabled CDN

e Easy
e [ast

e Local content distribution
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HTTP/2 Adoption

H2 enabled Proxy

e Requires h2 capable proxy server
e Backend does not need to talk h2
e No connection limits on backend

e Medium difficulty
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HTTP/2 Adoption

H2 Full

e Full support on web server
e Enables PUSH
e More control

e Hard to implement for some
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HTTP/2 Tests

e 3 test cases
e 5 iterations each
e High performance isolated test hosts

e Base tests for comparison
o (https://magento2.plus.hr/http2)
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HTTP/2

Base reference

HTTPM.x vs HTTPI2

Bl HTTP/ x

Bl HTTR/2
B000ms

4800ms

3600ms

Time

2400ms

1200ms

Oms
Data transfered Unlimited Fegular 4G B8k Regular 3G
(KB)

Connection
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HTTP/2 & Magento2

Magento homepage

HTTPM.x vs HTTPI2

Bl HTTR/M x

Bl HTTP/2
9600ms

7200ms

Time

4800ms

2400ms

0oms
Data transfered Unlimited Fegular 4G DSL Regular 3G

Connection
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What's the problem then?

“My team has ereated a very innovative solution,
but we’re still looking for a problem to go with it.”
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HTTP/2 & Magento2

https://magento2.plus.hr/

e Come and test it out!
e Require.js XHR requests are counter productive

e Merging JS is "broken" on another level
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HTTP/2 & PUSH?

e Don't do it through .htaccess
e Avoid duplicate headers

e \Watch out for endless streams

header("Link: </pub/media/styles.css>;rel=preload");
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HTTP/2 NO PUSH

Mame

magento?.plus.hr

styles-l.min.css

| | require.min js
print.min.css

requirejs-min-resalver.min.js

mixins.min.js

requirejs-config.min_js

[} [ |

styles.css
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BOF06aalaZ5cBecT1129972d0e29ca151.. ..

]S

200
200
200
200
200
200
200
200
200

hz
h2
h2
hz
h2
h2
hz
h2
h2

Type
document
stylesheet
stylesheet
scripk
stylesheet
scripk
scripk
scripk

stylesheet

Size
8.3KB

39.7TKB

12.3KB
7.5KB
6108
242 B
1.2 KB
2.0KB
3.8KB

Time
192 ms
102 ms
123 ms
205 ms
207 ms
103 ms
203 ms
205 ms
101 ms

Timeline — Start Time




HTTP/2 PUSH

Mame Akt (B FTEE Size Time E’rimeline - 5Start Time 400.00 mis £00.00 ms

|:| magento?.plus. hr 200 h2? document 9.7KB 435ms (T

| | BOF06aa0a25cBc71129972d0e25cat51.... 200 h2  stylesheet 282 KB 355 ms I e

D styles-l.min.css 200 h2  stylesheet 12.3KB 361 ms ®E ]

|_| require.min.js 200 h2 | script 247 KB 30 ms ll

L| requirejs-min-resolver.min.js 200 h2Z  script 3388 22 ms L |

|| mixins.min js 200 h2  script 1.2 KB 358 ms B —— ff r——

|:| styles.css 200 h?  stylesheet 36.4 KB 36 ms i |

|_| prink.min.css 200 h2  stylesheet 610 B 358 ms | ]

Clan o2 Uf VI E

Queueing 1.19 ms
Stalled I 16.72 ms
Request sent QJ 3.30 ms
Waiting (TTFB) | 0.19 ms
Conkent Download = 9.32 ms
Explamation 30.73 ms
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HTTP/2 Debugging

Mame Status

_' magento.plus.hr 200

= 80F06aala25cBcT1129972d0e... 200
styles-l.min.css 200

| require.min.js 200

Protocol

h2
hz
hZ
hZ

Type

document
skylesheet
stylesheet

sCripk

Initiaktar

COkher
findex):17

findex):18

lindex):27

_SERVER["REMOTE_PORT"] 33143
_SERVER["GATEWAY _INTERFACE"] CGIM A
_SERVER["SERVER_PROTOCOL"] HTTPI2
_SERVER["REQUEST_METHOD"] GET
_SERVER["QUERY_STRING™] no value
_SERVER["REQUEST_URI"] finfo.php
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HTTP/2 Debugging

e chrome://net-internals/#http2
I

222012; HTTP2_SESSION a
magento.plus.hr:443 (DIRECT)
Start Time: 2016-04-03 16:14:20.256

t=1415 [st= 0] +HTTPZ SESSION [dt=7]
--=> host = "magento2.plus.hr:443"
--= proxy = "DIRECT"
t=1415 [st= o] HTTPZ_SESSIOM IMNITIALIZED
--= protocol = "h2"
--= source_dependency = 222011 (SOCKET)
t=1415 [st= 0] HTTP2_SESSION_SEND SETTINGS
--= settings = ["[1d:3 flags:0 value:1000]","[1d:4 flags:0 value:5291458]
t=1415 [st= O] HTTP2_STREAM UPDATE_RECV_WINDOW
--> delta = 15663105
--> window size = 15728640
t=1415 [st= 0] HTTP2_SESSION_SENT_WINDOW_UPDATE FRAME
--= delta = 15663105
--= stream_id = 0
t=1415 [st= 0] HTTP2_SESSION_SEND_HEADERS
--> fin = true
--= :method: GET
tauthority: magento2.plus.hr
:scheme: https
ipath: /
accept: text/html,application/xhtml+xml,application/xml;q=0.9,1mage/w
upgrade-insecure-requests: 1
user-agent: Mozilla/5.0 (X11; Linux x86 64) AppleWebKit/537.36 (KHTML
accept-encoding: gzip, deflate, sdch
accept-language: en-US,en;qzﬂ.s,hr;qzﬂ.ﬁ,sr;qzﬂ.d,sv;qzﬂ.z
--> priority = @
--= stream_1d = 1
--= unidirectional = false
t=1430 [st= 15] HTTP2_SESSION_RECV_SETTINGS
--= clear_persisted = false
--> host = "magento2.plus.hr:443"
t=1430 [st= 15] HTTP2_SESSION_RECV_SETTING
--= flags = 0
--=1d = 3
--= value = 100
t=1430 [st= 15] HTTP2_SESSION RECEIVED WINDOW _UPDATE FRAME
--= delta = 2147418112
--= stream id = 0
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Thank You!
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