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Cx
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« Connection T StLIC| Tt X 2|

» 3-way handshake Overhead

« Header (Cookie) Overhead

« HOL (Head Of Line) Blocking

¥ Request Headers =
Accept: text/html,application/xhtml+xml,application/xml;q=@
Accept-Encoding: gz
Accept-Language

SYN

Cache-Control: no-cac
Connection: keep-al

SYN/ACK

Cookie: WMONID U XjUn; PCID=
XSITE=1000 1;

ACK

ESTABLISHED




TCP connection establishment (3-way handshake)
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O &1 TCP Connection 2 &
- OfE 3-way Handshake

Slow Start
-« O AZ Al F3HZ 'initial
congestion window
size(CWND)'£H Ol H& M
X X|EHo =2 7t
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client server [I0E|
listen()
port 80

time

accept()
read()



Performance

P &

P

opennaru



J

HTTP/1.1 opennaru

7| Ef

= At =HE
N e *U}
ag ... by Red Hat \NI C FI‘I undertow
Image Spriting
- HTML CXX
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Minify css/js
Data URI SCheme ] (build#1.0) */$ (document) .rea(
;return wvoid (!==angular.eld
nt ||—':'”))._.cupe() localize(a)) ,void (===}
. . funct:.onabc a.status>= a.status
Domaln Shardlng ror #"+a. éode+"}:{ '+dtm:g :.ftb)::rowtc?loén—.'(
£&(a={}) ;for(d in b)b.has O'wnE tjtd)&&{c—b[d] c&&"
. odeT u4='7a[d]—e(a[dlll{} c): [d]) ;return a};for(
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CDN Cache
Multiple Connection (Browser)
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« Multiplexed Streams
« Stream Priorization

« Server Push
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 Header Compression (HPACK)
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HTTP/1 vs. HTTP/2 H|id

HTTP/1.1 Baseline

HTTP/2 Multiplexing
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HTTP HTTPS (SSL
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TLR& Subdomain Requests

135 135
Time to First Byte DOM Content Loading l 440 m S ‘
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ALPN (Application Layer Protocol Negotiation)
TLS (Transport Layer Security) 7|%te| 2t%t

« JAVA EE 7 (JDK 8) 0lA= ALPN2 Al £7}
HEO| ALPN 7ol AX|/-4dH

« JDK9 O™ ESE

OpenSSL ggo|=

Undetow (JBoss EAP 7.1)
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Chrome Browser plugins
« HTTP/2 and SPDY indicator
HTTP Request Headers

¥ Request Headers view source
Accept: */*
Accept-Encoding: gzip, deflate

Accept-Language: ko-KR,ko;gq=0.9,en-US

Cache-Control: no-cache

Connection: keep-alive

X & =+ AST?
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‘@ . HTTP/2 and SPDY indicator

ek (16 Devel

OVERVIEW REVIEWS SUPPORT RELATED

Additional Information

USERS OF THIS EXTENSION HAVE ALSO USED

| EditThisCookie T Ripple Emulator (Beta)
hdekd (I810)

5 =

¥ Request Headers
:authority: khanapm. com
:method: GET
:path: /
:scheme: https

Source: https://chrome.google.com/webstore/detail/http2-and-spdy-indicator/mpbpobfflnpcgagjijhmgnchggcjblin
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« SA 9Z2 =7t ROl HE2| S| Xt&E BO| AHTHC}
(1 24 /8% 3l XM= = KB)
Http = H|JE Z2EZ
« EEE MM 2t2[F SHOofF &

O @ HE|= Header 27|

GET /resources/public-data/ HTTP/1.1

Host: bar.other

User-Agent: Mozilla/5.0 (Macintosh; U; Intel Mac OS X 10.5; en-US; rv:1.9.1b3pre) Gecko/20081130
Minefield/3.1b3pre

Accept: text/html,application/xhtml+xml,application/xml;q=0.9,*/*;,q=0.8
Accept-Language: en-us,en;q=0.5

Accept-Encoding: gzip,deflate

Accept-Charset: ISO-8859-1,utf-8,9=0.7,*;,9=0.7

Connection: keep-alive

Referer: http://foo.example/examples/access-control/simpleXSInvocation.html
Origin: http://foo.example

400 Bytes over!
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=AMl H|O|E{ 7} " Hello, world "2 4%

« HTTP « WebSocket

« 12 bytes + 400 bytes « 12 bytes + 6 bytes
— 412 Bytes — 18 Bytes

* 97.1 % O| Header + 33.3 % O Header
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WebSocket Header opennary
Request

GET / demo HTTP / 1.1 Host

: example.com Connection :

Upgrade

Sec—WebSocket—Key2 : 12998 5 Y3 1 .P0O
Sec-WebSocket-Protocol : sample Upgrade :

WebSocket
Sec-WebSocket—-Key1 : 4 @ 1 46546xW % 01 1 5 Origin :

http://example.com * n : ds [4U

Response

HTTP / 1.1 101 WebSocket Protocol Handshake Upgrade :
WebSocket Connection : Upgrade

Sec—WebSocket-0Origin : http://example.com
Sec—WebSocket-Location : ws : //example.com/demo
Sec-WebSocket-Protocol : sample 8jKS'y : G * Co, Wxa-
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Web Sockets m-is

Bidirectional communication technology for web af

Web Sockets &

Bidirectional communication technology for web apps

Firefox  IE Mob

Android  p— Baidu
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WebSocket Use Cases opennary

Collaboration Collaborative Apps
= Multiplayer Games
Multimedia Chat
Social Feeds

Financial Tickets
Clickstream Data

Sports Updates

Business Event  * Fopercars Online Education

-

Location-based Apps
Online Auction

{‘ .
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Lightweight
1Mb 0|3}, 4Mb O|¢tC| Heap

- Embeddable
*  HTTP Upgrade

- WebSocket

« Servlet 3.1
+  Flexible
Handlers

undertow



Undertow opennaru

- JAVA O{2 ZHd =l UAMH

Best JSON responses per second, Dell servers at ServerCentral
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Community & JBoss EAP with Java EE Spec opennaru

JBoss AS 2
JBoss AS 3
JBoss AS 4 WildFly8
JBoss AS 5 WildFly9
/ ﬁ JBoss AS 6 WildFly10

J2EE 1.2 J2EE 1.3 J2EE 1.4 Java EE 5 Java EE 6 Java EE 7

2003 2004 2005 2011 2012 2016
JBoss EAP 7
JBoss EAP 4 JBoss EAP 5 JBoss EAP 6

ey 8/9/10

RED HAT® JBOSS®
E TERPRISE
APPLICATION

PLATFORM
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CEEMIER e
Commercial
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Red Hat
Community

U

N
WildFly

undertow PLATFORM
B R
JBossWeb | [l 5

Ex

JBoss Application Server7

JBoss Web (AS7 0]|H) Undertow (WildFly0il A)

 http://jbossweb.jboss.org
- Tomcat 7|4t
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« Java E TEE 2E HHA
«  mod _cluster +¢
e HTTP, AJP, HTTP/2

3 HTTP
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Load Balancer
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Load Balancer

IP =2 ot 70 o8 =EHQle= HAO|E 235t7|

* Virtual Host

NameVirtualHostHandler vhostHandler = Handlers.virtualHost();
ProxyHandler wikiProxyHandler = ProxyHandler.builder().setProxyClient(
new LoadBalancingProxyClient().addHost(
new URI("http://localhost:8280"))).build();

vhostHandler.addHost( "wiki.opennaru.com", wikiProxyHandler);

¢host name="other-host" alias="www.opennaru.com")
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Load Balancer
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A MHOM 2ME 7tX QL S2I0[HE0]| T ESH= Proxy

* Reverse Proxy

LoadBalancingProxyClient loadBalancer = new
LoadBalancingProxyClient()

.addHost(new
URI("http://localhost:8180"));

{location name="/" handler="myproxy"/)
{reverse-proxy name="myproxy")

<host name="http://localhost:8180"
path="/"/)

{/reverse-proxy)




Load Balancer

URL & =% & + U= Z8ot B2 4= 0|8
 Rewrite
 Redirect
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PredicatesHandler predicatesHandler = Handlers.predicates(
PredicatedHandlersParser.parse(“” +
“path—prefix('/ddakker') —=> {rewrite['/opennaru'l;} Wn" +
"regex('/test(.x)') —> {rewrite['/abc/test/${1}'];} Wn" +
"regex('/redirect1$') —> redirect['/redirectl/ed'] Wn" +

{filter-ref name="rewrite-test" predicate="regex('~/test(.*)$')"/>

{rewrite name="rewrite-test" target="/abc/test$${1}.jsp" redirect="false"/)




Load Balancer

=20|E IP A0 LE A A0
 |P Address Access Controller

WEB-INF/undertow-handlers.conf

J
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IPAddressAccessControlHandler handler = new IPAddressAccessControlHandler ()
.setDefaultAllow (false)
.addAllow (“localhost”) .addAllow("127.0.0.1"));

(expression—filter name="ipAccess" expression="path-prefix[/] -)

ip-access—control [default-allow=false, acl={' localhost allow’, '127.0.0.1 allow}]"/)




Load Balancer
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WAS Clustring 2 2/t cluster

e mod cluster

. SH TH/MB 5 St AM/N L MYFT| F0I/ hitp, htps, ajp I 2

final ModCluster modCluster = ModCluster.builder (worker) .build ();
modCluster.start();

server.start();

(filter-ref name="b_eap71"/
{mod-cluster name="b_eap71" advertise-socket-binding="modcluster” management-
socket-binding="http" enable-http2="true" security—key="app" /)




JBoss EAP (Wildfly)

Undertow Filter

y mod-cluster
e custom-filter

* request-limit
« error-page

: : response-header
« expression-filter

 rewrite

B ovdlo
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(host name="default-host" alias="localhost")

(filter-ref name="rewrite-test" predicate="regex('/test1’) "/)

(filters)

(rewrite name="“rewrite-test" target="/abc/test1" redirect="false"/)
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Only with JAVA

Static Content

e

Native Module E 2 SIS
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Load Balancer
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L4 Switch
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(Suspend, Resume, Gracefull or mod_cluster mgr)

ooZ

TmdunCcCr N

s
Undertow (EAP)
Balancer #1

Undertow (EAP) Undertow (EAP)
instance11 instance12

Server #3

Undertow (EAP)
Balancer #2

JAVA

Undertow (EAP) Undertow (EAP)
instance21 instance22

Server #4
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