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1LF A3 client

public class SocketExample {

private Socket
private PrintWriter g
private BufferedReader ii;

throws IOException {

ServerSocket serverSocket = new ServerSocket(port);

clientSocket = serverSocket.accept();

out = new PrintWriter(clientSocket.getOutputStream(), ‘autoFlush: true);

in = new BufferedReader(new InputStreamReader(clientSocket.getInputStream()));

void

String inputLine;
while ((inputLine = in.readLine()) != null) {
if (".".equals(inputLine)) {
out.println("good bye");
break;

}

out.printin("> " + inputLine);
}

public static void main(String[] args) throws IOException {
new SocketExample().start( port: 8080);

}
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let websocket = new WebSocket("wss://echo.websocket.org");

websocket.onopen = function(event) {
websocket.send('hello websocket!!")

-

,
9,
e
3
-
4
R
e
5

7 | websocket.onmessage = function(event) {
3 console.log('recieved message >' + event.data)
}




ha ndShake = http -) websocket MHIQt &9l

clienll' server

GET /chat HTTP/1.1

Host: example.com:8000 HTTP/1.1 101 Switching Protocols

Upgrade: websocket Upgrade: websocket

Connection: Upgrade
Sec-WebSocket-Accept: s3pPLMBiTxaQ9kYGzzhZRbK+x00=

Connection: Upgrade
Sec-WebSocket-Key: dGhLIHNhbXBsZSBub25jZQ==
Sec-WebSocket-Version: 13




ire | websocket.org

Z2o0t3 @ pdf @ youtube @B A0 ) Wonu-gnu/spring.. ) gnu-gnu/spring-.. B Other bookmarks

.org HOME DEMOS ARTICLES BOOK DOWNLOAD DOCKER HUBREPO ABO!

ﬂ Elements C e 5 Network

o ™ g Q | View: r reserve log e cache 16 Online

Hide data URLs All = XHR JS Img Media Font DoB\anifest Other

00 ms 150000 ms 200000 ms

Status Initiator Time  Waterfall

bsockettest

1/111requests | 0B/8.3KBtransferred | 0B /2.3 MBresources | Finish:4.8 min | DOM oaded: 1. Load:1.91s




X  Headers Messages Timing

v General
Request URL: wss://echo.websocket.org/
Request Method: GET

Status Code: ® 101 Web Socket Protocol Handshake

v Response Headers
Access-Control-Allow-Credentials: true
Access-Control-Allow-Headers: content-type
Access-Control-Allow-Headers: authorization
Access-Control-Allow-Headers: x-websocket-extensions
Access-Control-Allow-Headers: x-websocket-version
Access-Control-Allow-Headers: x-websocket-protocol
Access-Control-Allow-Origin: http://websocket.org
Connection: Upgrade
Date: Mon, 22 Apr 2019 11:46:07 GMT
Sec-WebSocket-Accept: gPQ7KUfbAN4u+1sjx]jczkKf/BpY=
Server: Kaazing Gateway
Upgrade: websocket

v Request Headers ew source
Accept-Encoding: gzip, deflate, br
Accept-Language: en-US,en;q=0.9,ko;q=0.8
Cache-Control: no-cache
Connection: Upgrade
Host: echo.websocket.org
Origin: http://websocket.org
Pragma: no-cache
Sec-WebSocket-Extensions: permessage-deflate; client max window bits
Sec-WebSocket-Key: BghygplIqgdfe4zB4ksiKQ==
Sec-WebSocket-Version: 13
Upgrade: websocket

User-Agent: Mozilla/5.0 (X11; Linux x86_64) AppleWebKit/537.36 (KHTML, like Gecko) Chrome/73.0.3683.86 Safari/537.36




X  Headers Messages Timing

v General

Request URL: wss://echo.websocket.org/

Request Methad: GET
Status Code: @ 101 Web] Socket Protocol Handshake

v Response Headers
Access-Control-Allow-Credentials: true
Access-Control-Allow-Headers: content-type
Access-Control-Allow-Headers: authorization
Access-Control-Allow-Headers: x-websocket-extensions
Access-Control-Allow-Headers: x-websocket-version
Access-Control-Allow-Headers: x-websocket-protocol

Access-Control-Allow-Origin: http://websocket.org

Connection: Upgrade |

Date: Mon, 22 Apr 2019 11:46:07 GMT

I Sec-WebSocket-Accept: gPQ7KUfbAN4u+1sjx]jczkKf/BpY=

Server: Kaazing Gateway

I Upgrade: websocket

v Request Headers ew source
Accept-Encoding: gzip, deflate, br
Accept-Language: en-US,en;q=0.9,ko;q=0.8

Cache-Control: no-cache

Connection: Upgrade

Host: echo.websocket.org
Origin: http://websocket.org

Pragma: no-cache

Sec-WebSocket-Extensions: perfnessage-deflate; client max window bits
Sec-WebSocket-Key: BghygplIqpdfe4zB4ksiKQ==
Sec-WebSocket-Version: 13

Upgrade: websocket

User-Agent: Mozilla/5.0 (X11; Linux x86_64) AppleWebKit/537.36 (KHTML, like Gecko) Chrome/73.0.3683.86 Safari/537.36




X Headers Messages

Q All
Data

1t hello websocket!!

I hello websocket!!

X Headers Messages Timing

Queued at 4.69 s

Started at 4.69 s

Stalled

Timing

Length

Time
17 20:47:26.717
17 20:47:26.937

Content Download

Explanation

443.25 ms




ws.onopen = function()
ws.send('hello');

WS.onmessage function(event) {
console.log(event);
}

document.getElementById( 'btn').onclick

ws.send('asdfasfd');

}

function()

{

X  Headers

O Al

Data

v

Frames Timing

Length Time




<script>
var ws new WebSocket('w

ws.onopen = function()

ws.send('hello');

WS.onmessage function(event) {
console.log(event);
}

document.getElementById( 'btn').onclick

ws.send('asdfasfd');

}

function()

{

X  Headers

O Al

Data

v

Frames Timing

Length Time




<script>
var ws new WebSocket('w

ws.onopen = function()

ws.send('hello');

WS.onmessage function(event) {
console.log(event);
}

document.getElementById( 'btn').onclick

ws.send('asdfasfd');

}

function()

{

X  Headers

O Al
Data
thello

v

Frames Timing

Length Time
5 16:16:01.765




<script>
var ws new WebSocket('w

ws.onopen = function() {

ws.send('hello');

WS.onmessage function(event) {
console.log(event);
}

document.getElementById( 'btn').onclick

ws.send('asdfasfd');

}

function()

{

X Headers Frames Timing

O Al v
Data Length Time

thello 5 16:16:01.765
1 >>hello 7 16:16:01.809




<script>
var ws new WebSocket('w

X Headers Frames Timing
O Al v

Data Length Time
ws.onopen = function() { thello 5 16:16:01.765

| > I >>hello 7 1 16:16:01.809
0 O ] ) <
ws.send('h ello ) f t asdfasfd 8 16:37:36.466

WS.onmessage function(event) {
console.log(event);
}

document.getElementById( 'btn').onclick

ws.send('asdfasfd');

}




<script>
var ws new WebSocket('w

ws.onopen = function() {

ws.send('hello');

WS.onmessage function(event) {
console.log(event);
}

document.getElementById( 'btn').onclick

ws.send('asdfasfd');

}

function()

{

X  Headers

O Al
Data
1t hello
I >>hello
1 asdfasfd
1 >>asdfasfd

v

Frames

Length

Timing

Time

16:16:01.765
16:16:01.809
16:37:36.466
16:37:36.468
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Can | use websocket ? & Settings

1 result found

Web Sockets & -1s :
Global 96.08% + 0.4 96.56%
Bidirectional communication technology for web apps unprefixed: 96.08% + 0.44 96.52%

?

UC Browser  Sams
for Android Intert

Chrome for Firefox for
Android Android

Android * Blackberry

Browser Browser IE Mobile

Edge : Firefox Chrome Safari Opera iOS Safari - Opera Mini i Opera Mobile

B3 BD

m 2 -] 2 2 :
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1 66 ,, 67 ' ' 1

2.1
1241 10 46




sockjs

websocket emulation

websocketill 20l S0t Tl 8t
cross-browser javascript library

Browser

IE6,7

IE 8, 9 (cookies=no)

IE 8, 9 (cookies=yes)

IE 10
Chrome 6-13
Chrome 14+
Firefox <10
Firefox 10+
Safari 5.x
Safari 6+
Opera 10.70+
Opera 12.10+

Konqueror

Websockets
no
no
no
rfc6455
hixie-76
hybi-10 / rfc6455
no ¥
hybi-10 / rfc6455
hixie-76
rfc6455
no ¥
rfc6455

no

Streaming
no
xdr-streaming t
iframe-htmlfile
xhr-streaming
xhr-streaming
xhr-streaming
xhr-streaming
xhr-streaming
xhr-streaming
xhr-streaming

iframe-eventsource

xhr-streaming

no

Polling
jsonp-polling
xdr-polling t
iframe-xhr-polling
xhr-polling
xhr-polling
xhr-polling
xhr-polling
xhr-polling
xhr-polling
xhr-polling
iframe-xhr-polling
xhr-polling

jsonp-polling



http://sockjs.github.io/sockjs-protocol/sockjs-protocol-0.3.3.html

< by
< >

<script src="https://cdn. jsdelive.net/npm/sockjs-client@l/dist/sockis.min. js

</head>
<body>
<script>
var sock = new| SockJS('https://localhost:8080/websocket");
sock.onopen = function() {
console.log('open’);
sock.send('test');

|

sock.onmessage = function(e) {
console.log( 'message’, e.data);
sock.close();

b

sock.onclose = function() {
console.log('close’);
Y
</script>
</body>
</htm>

"></script>
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@Configuration
@EnableWebSocket
class WebSocketConfig implements WebSocketConfigurer {
@verride
public void registerWebSocketHandlers(WebSocketHandlerRegistry registry) {
registry.addHandler(websocketHandler(), ...paths: "/websocket");
}

@Bean
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@Configuration

@EnableWebSocket

class WebSocketConfig implements WebSocketConfigurer {
@verride
public void reglsterWebSocketHand1ers(WebSocketHandlerReulstrv r601stry) {

registry.addHandler(websocketHandler(), ...paths] "/websocket”)}

}
@Bean

public WebSocketHandler websocketHandler() { return new WebsocketHandler(); }



client server

{ public class Event<T> {

Lyapt: ;BOARD'CREATE"’ private EventType type;
A —— » private String username;
"content": "websocket" private T data;

)
} }



Iclass WebsocketHandler extends TextWebSocketHandler {

private Set<WebSocketSession> sessions = [iEHNCONCUrTENtHASAMAD() R HEHKeYSet () ;

@override
] public void afterConnectionEstablished(WebSocketSession session) throws Exception {
sessions.add(session);

I
@override
] public void handleTextMessage(WebSocketSession session, TextMessage message) {
] try {
session.sendMessage(new TextMessage( payload: "hello client: " + (Math.random() * 10)));
] } catch (IOException e) {
e.printStackTrace();
'J }
1}
@override

] public void afterConnectionClosed(WebSocketSession session, CloseStatus status) throws Exception {
sessions.remove(session);

1}

1}



Iclass WebsocketHandler extends TextWebSocketHandler {

private Set<WebSocketSession> sessions = [iEHNCONCUrTENtHASAMAD() R HEHKeYSet () ;

@override
] public void afterConnectionEstablished(WebSocketSession session) throws Exception {
sessions.add(session);

I
@override
] public void handleTextMessage(WebSocketSession session, TextMessage message) {
] try {
session.sendMessage(new TextMessage( payload: "hello client: " + (Math.random() * 10)));
] } catch (IOException e) {
e.printStackTrace();
'J }
1|}
@override

] public void afterConnectionClosed(WebSocketSession session, CloseStatus status) throws Exception {
sessions.remove(session);

1}

1}
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'@onfiguration
/@EnableWebSocket
iclass WebSocketConfig implements WebSocketConfigurer {
@0verride
public void registerWebSocketHandlers(WebSocketHandlerRegistry registry) {
registry.addHandler(websocketHandler(), ...paths: "/websocket")
.withSockJS();

}

@Bean
public WebSocketHandler websocketHandler() {
return new WebsocketHandler();

| }



'@onfiguration
@EnableWebSocket
iclass WebSocketConfig implements WebSocketConfigurer {
@0verride
public void registerWebSocketHandlers(WebSocketHandlerRegistry registry) {
registry.addHandler(websocketHandler(), ...paths: "/websocket")
.withSockJS();

}

@Bean vig
public WebSocketHpses
return new We




m

Websocket Websocket




STOMP



2 text basel]...

AZEAL DA 8.

ol

spring0| X2| & s FH..




2 text basel]...

2
=
S
il
—IA_
]
S
H
Rl
Bl
ol
T
6

spring0| A 2| & s FH..




0SI 7 layer

Application

Presentation

Session

tcp/ip 4 layer

Application

Transport

Transport

HTTP, FTP, WebSocket, STOMP,
WebRTC

Network

Internet

optional security: SSL, TLS

Data link

Physical

Network access &
physical

TCP, UDP, QUIC

IP, IPvinternet
6
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Network
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Physical
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STOMPEL?

Simple JIELS}

Text HAE

Oriented TI8t

Message HIMIZI

Protocol OzEZ

JEtotal eH=(0FAIS HE2I 1.2771 20125 108) E2EZ,
IH2l(Command + Header + Body) EtlE A
HMZITC S2iE T2ESE oI ot Mg

rabbitmq@l B2 pluginE AlotH AlZ 1S (63613 port)


https://stomp.github.io/index.html

STOMP Servers

Here are the known STOMP compliant mes

Name

Apache
ActiveMQ

Apache
ActiveMQ
Artemis

Apache Apollo

CoilMQ

Gozirra
HornetQ

MorbidQ

RabbitMQ

Sprinkle
Stampy

StompConnect

StompServer

Description Compliance

1.011

erful open sourc

A ~tiviaM
tiveV

ntweight pure Python STOMP broker in
StompServer

a lightweight Java STOMP broker
puts the buzz in messaging

ribe server with absolutely no

with full support for

written in Python and runs on Unix type platforms

aJavain 1 of the STOMP 1.2 spe
provides a bridge to any

MS provider

weight pure Ruby STOMP server

STOMP Clients

Here are the known STOMP compliant cli braries

Name Language Description

activemessaging

AnyEvent::STOMP

Apache CMS s a JMS-like API for C++

Apache NMS

2 JMS-like API for

as3-stomp

delphistompclient

Gozirra

hxStomp

libstomp

Net::Stomp

Net::STOMP::Client

objc-stomp

POE::Component::Client::Stomp

onstomp

Compliance

1.0



https://stomp.github.io/implementations.html
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PRODUCER

BROKER

EXCHANGE @

Binding Binding

5 RabbitMQ

CONSUMER @l @




PRODUCER %

7

BROKER
EXCHANGE
BINDINGS

QUEUES

5 RabbitMQ

.

Direct ] [ Topic

Binding Key

PDF process

Routing
Pattern

eu.de.*

Queue 1

] [Queuez [QS ]

CONSUMER @
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CONNECT
login: id)
password: {password)

@




CONNECTED
session: {session-id)

@




SUBSCRIBE
destination: /queue/foo
ack: client

@




SEND
destination: /queue/bar

hello world
"@




MESSAGE
destination: /queue/foo
message-id: {(message-identifier)

hello world
"@




SEND
destination: /queue/bar

hello world
"@




ERROR
message: malformed package recieved

The message:

MESSAGE

destined: /queue/foo

Hello world

error message
'@




UNSUBSCRIBE
destination: /queue/foo

@




DISCONNECT

@




transaction(BEGIN. COMMIT, ACK. ABORT), RECEIPT 4

AtMIBEY stomp EM &X.
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SEND
destination: /app/a

SEND
destination: /topic/a

MESSAGE
destination: /app/a

MESSAGE
destination: /topic/a

/app

/topic

SimpAnnotationMethod
MessageHandler

SimpleBroker
MessageHandler

/topic
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SEND
destination: /app/a

SEND
destination: /topic/a




'@onfiguration
\@EnableWebSocketMessageBroker
iclass WebSocketConfig implements WebSocketMessageBrokerConfigurer {

@verride
public void registerStompEndpoints(StompEndpointRegistry registry) {
registry.addEndpoint( ...paths: "/stomp").withSock31S();

}



SimpAnnotationMethod

MessageHandler

SEND /app
destination: /app/a

SEND
destination: /topic/a




'@onfiguration
\@EnableWebSocketMessageBroker
iclass WebSocketConfig implements WebSocketMessageBrokerConfigurer {

@verride
public void configureMessageBroker(MessageBrokerRegistry config) {

config.setApplicationDestinationPrefixes("/app");



client-side
javascript

const socket = new| SockJs( 'http://user:password@localhost:8080/stomp’);
const stompClient = stompjs|.gver(socket);

stompCliént.send('}épp/egent , {}, JSON.stringify(value: {type: "test"}));




@Controller
Iclass StompController {

@MessageMapping("/event™)
1 public void stomp(Map map) {

1}
1}



SEND
destination: /app/a

SEND
destination: /topic/a

/app

/topic

SimpAnnotationMethod
MessageHandler

SimpleBroker
MessageHandler

/topic



'@Configuration
\@EnableWebSocketMessageBroker
iclass WebSocketConfig implements WebSocketMessageBrokerConfigurer {

@verride

public void configureMessageBroker(MessageBrokerRegistry config) {

config

,enableSimpleBroker (

...destinationPrefixes: "/topic", "/queue");



@Configuration
@EnableWebSocketMessageBroker
class WebSocketConfig implements WebSocketMessageBrokerConfigurer {

@verride
public void configureMessageBroker(MessageBrokerRegistry config) {

config.enableSimpleBroker( ...destinationPrefixes:




client-side
javascript

stompClient.subscribe(
console. log(frame)

B;

'/topic/message’

, frame => {




@Controller
Iclass StompController {
private SimpMessagingTemplate template;

l

]

1}

@MessageMapping("/event™)
public void stomp(Map map) {

}

this.template.convertAndSend( destination:

"/topic/message”

J

payload: "hello");



_ /applevent
S

N
destination: /topic/a

MESSAGE
destination: /topic/a

MESSAGE
destination:
/user/queue/a

/app

SimpAnnotationMethod
MessageHandler

SimpleBroker
MessageHandler

/topic



SEND
destination: /app/a

SEND
destination: /topic/a

MESSAGE
destination: /topic/a

MESSAGE
destination:
/user/queue/a

A

/app/event

/app

/topic

SimpAnnotationMethod
MessageHandler

SimpleBroker
MessageHandler

/topic



/app/event

SimpAnnotationMethod
MessageHandler

SEND /app
destination: /app/a

SEND /topic

destination: /topic/a

SimpleBroker .
MessageHandler /topic

MESSAGE
destination: /topic/a

MESSAGE
destination:
/user/queue/a




ltopic/message
SimpAnnotationMethod

MessageHandler m‘
SEND /app

destination: /app/a

SEND /topic

destination: /topic/a

SimpleBroker .
MessageHandler /topic

MESSAGE
destination: /topic/a

MESSAGE
destination:
/user/queue/a




SimpAnnotationMethod
MessageHandler

SEND /app
destination: /app/a

SEND /topic

destination: /topic/a

SimpleBroker .
MessageHandler /topic

/topic/message

MESSAGE
destination: /topic/a

MESSAGE
destination:
/user/queue/a




SimpAnnotationMethod

MessageHandler

SEND /app
destination: /app/a
/topic
SEND SimpleBroker _
destination: /topic/a MessageHandler /topic
MESSAGE
destination: /topic/a res- ‘
MESSAGE ponse /topic/message
destination: N>

/user/queue/a



SEND
destination: /app/a

SEND
destination: /topic/a

MESSAGE
destination: /topic/a

/topic/message

/app

/topic

SimpAnnotationMethod
MessageHandler

SimpleBroker
MessageHandler

/topic
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J@ontroller

|@MessageMapping(“ksug")

Iclass HelloController {

] @MessageMapping(“springcamp.{year}")

1 @SendTo("/topic/message")

] public String messagel(@DestinationVariable int year) {
| return format(“welcome ksug %d springcamp”, year);

J }

] @MessageMapping(“echo")

J @SendToUser (" /queue/message™)

] public String message2(String message) {
" return format(“echo '%s'", message);

J }

] @MessageExceptionHandler

J @SendToUser (" /queue/error")

] public String handleException(Exception exception) {
| return exception.toString();

J }




@MessageMapping(“echo-every")

public void echoToEvery(String echo) {
this.template.convertAndSend( destination: "/topic/message”, echo);

}

@MessageMapping(“echo-one")

public void echoToOne(Principal principal, String echo) {
this.template.convertAndSendToUser(principal.getName(), destination: "/queue/message”, echo);

}



security



@Controller
Jclass SecurityController {

@MessageMapping(“user
@SendToUser("/queue/m
public Principal echo
. return principal;

}

"2

essage’)

(Principal

principal) {



Adding CSRF to Stomp Headers

By default Spring Security requires the CSRF token in any CONNECT message type. This ensures that only a site that has access to the CSRF token can connect. Since
only the Same Origin can access the CSRF token, external domains are not allowed to make a connection.

Typically we need to include the CSRF token in an HTTP header or an HTTP parameter. However, SockJS does not allow for these options. Instead, we must include the
token in the Stomp headers

Applications can obtain a CSRF token by accessing the request attribute named _csrf. For example, the following will allow accessing the CsrfToken ina JSP:

var headerName = "${ csrf.headerName}";
var token = "${ csrf.token}";

If you are using static HTML, you can expose the CsrfToken on a REST endpoint. For example, the following would expose the CsrfToken on the URL /csrf

public class CsrfController {

public CsrfToken csrf(CsrfToken token) {
return token;

The JavaScript can make a REST call to the endpoint and use the response to populate the headerName and the token.
We can now include the token in our Stomp client. For example:
var headers = {};

headers[headerName] = token;
stompClient.connect(headers, function(frame) {
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SEND
destination: /app/a

SEND
destination: /topic/a

MESSAGE
destination: /app/a

MESSAGE
destination: /topic/a

SimpAnnotationMethod
MessageHandler

SimpleBroker
MessageHandler

STOMP
TCP

EXTERNAL

MESSAGE
BROKER




J@Configuration
1@EnableWebSocketMessageBroker
Jclass WebSocketConfig implements WebSocketMessageBrokerConfigurer {

@0verride
] public void registerStompEndpoints(StompEndpointRegistry registry) {
registry.addEndpoint( ...paths: "/stomp"”).withSock1S();
1}

@0verride
] public void configureMessageBroker(MessageBrokerRegistry config) {
config.setPathMatcher(new AntPathMatcher( pathSeparator: "."));

config, sgIAppllcaéiff?fffiffironPreflxes( /app");
config.enableStompBrokerRelay|( ...destinationPrefixes: "/topic", "/queue")

.setRelayHost( "192.168.0.3" );

3
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@Configuration
Jclass WebConfig {

@Bean
] public HandlerMapping handlerMapping() {
Map<String, WebSocketHandler> map = new HashMap<>();
map.put(”/websocket”, new SpringWebSocketHandler());

SimpleUr1lHandlerMapping mapping = new SimpleUr1lHandlerMapping();
mapping.setUrlMap(map);

mapping.setOrder(Ordered.HIGHEST PRECEDENCE);

return mapping;

J }

@Bean
| public WebSocketHandlerAdapter handlerAdapter() { return new WebSocketHandlerAdapter(); }

1}



iclass SpringWebSocketHandler implements WebSocketHandler {

private Set<WebSocketSession> sessions = fiEWICONCUTTentHasShMap () nenkeysSet () ;

@verride
public Mono<Void> handle(WebSocketSession session) {
Flux<WebSocketMessage> out = session.receive()
.doOnSubscribe(x -> {

sessions.add(session);

System.out.println("new session: " + sessions.size());
1
.map(message -> session.textMessage( payload: "hello client: " + (Math.random() * 10)))
.doOnCancel(() -> System.out.println("canceled"))
.doOnError(e -> E:printStackirace())
.doOnComplete(() -> {
sessions.remove(session);

System.out.println("completed: " +
‘ nmu

+ sessions.size());

;s

return session.send(out);
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lambda_function.py ® +

VW NOWUVHWNE

NNNNNNNNRRR R R B BB
NOUMPBWNREROSOWINOOUV A WNE

import boto3
option_table = boto3.resource('dynamodb').Table('options')
vote_table = boto3.resource('dynamodb').Table( votes')
#more cowbell]
def build_response(message, message_type="Close", session_attributes=
resp = {
"dialogAction": {
"type": message_type,
"message": {
"contentType": "PlainText",
"content": message

i
}
if message_type is 'Close':
resp["dialogAction"]["fulfillmentState"] = "Fulfilled"
if session_attributes:
resp['sessionAttributes'] = session_attributes
return resp

def lambda_handler(event, context):
if 'GetName' == event['currentIntent']['name']:
name = event['currentIntent']['slots']['name']
session_attributes = {'name': event['currentIntent']['slots’]
return build_response("Thanks {} you can ask me to describe t
if 'DescribeEpisodesTwo' == event['currentIntent']['name']:
options = option_table.get_item(Key={'poll': 'episodes'})['It

v Environment Members

v ReadWrite
l ® You (online) RW
|» ® @jeffoarr (online) RW
| ® @tarawalker (offiine) RW
v Group Chat

Chat history is stored on the environment and
can be both read and modified by ReadWrite
members.

You
Hi Taral Could you help me figure out a
better way to use DynamoDB here?

@tarawalker
Hi Randall! Sure, lets start by making those
tables environment variables?

You
Bam! Fixed. Should we invite jeff to give it a
once over?

@tarawalker
Absolutely, but don't give him write access
He'll change all the variables to wingdings

@jeffbarr
This is great Randall but it needs more
cowbell

o
o
o
g
2
@
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Google

websocket android

Learn to use WebSockets on Android with OkHttp — Sylvain Saurel ...
https://medium.com/.../learn-to-use-websockets-on-android-with-... ¥ O| 0| | H{5}7|
017. 2. 14. - Since the version 3.5 of the OkHittp library, you can also use WebSockets connection in

your Android applications. In this tutorial, you are going ...

1 E ¢ HE :: WebSocket S i0S2} Android nativeO| A AFHESH7|
https://samse.tistory.com/entry/WebSocket-=-i0S2t-Android-native 0| M-At2 57| v

O|HEQ} EAIG}

- 0] A A4 = ol L HF
L & B - A b B EEEE o

FEH
> =

GitHub - koush/android-websockets: WebSockets (hybil3/RFC) and ...
https://github.com/koush/android-websockets ¥ O| Ij|O| 2| 1 5}7|

WebSockets (hybil3/RFC) and socket.io client for Android - koush/android-websockets.

Mobile websocket example - GitHub
https://github.com/varvet/mobile-websocket-example ¥ O] I|O| A| HH2{5}7|

Mobile websocket example. This is example code showing how to use websockets from iOS and
Android, in the form of a very simple chat service.
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B S basebdZE 0|26t 12 L

{

g==totd OI0IE =1

"name": "boojongmin”,
"hello": "world",

"base64":"7JWI64WV7ZWY71S47JqULgOKDQrqulDroZzrsowg7Zes71gk7LyA7Ja0l0OyerO2ZnCDsh
pTro6jshZgg7JeF7LK07J24|OuEpOyYpO20me2KuOyXkOyEnCBYWFgg6rCc67Cc7J6Q66W38I0y

xhOyaqSDspJHsI5Ag7J61719164ul64ukLgOK"

}



?: how to increase data size when using base64

Baseb64 encodes each set of three bytes into four bytes. In addition the output is
padded to always be a multiple of four. So, for a 16kB array, the base-64
representation will be ceil(16*1024/3)*4 = 21848 bytes long ~= 21.8kB. A rough
approximation would be that the size of the data is increased to 4/3 of the original.

Base64: What is the worst possible increase in space usage ...
https://stackoverflow.com/.../base64-what-is-the-worst-possible-increase-in-space-usage




base64=Z Q1 DY A

; : : =08l & 30% St
i‘.\: how to increase data size when using base

Baseb64 encodes each set of three bytes into four bytes. In addition the output is
padded to always be a multiple of four. So, for a 16kB array, the base-64
representation will be ceil(16*1024/3)*4 = 21848 bytes long ~= 21.8kB. A rough
approximation would be that the size of the data is increased to 4/3 of the original.

Base64: What is the worst possible increase in space usage ...
https://stackoverflow.com/.../base64-what-is-the-worst-possible-increase-in-space-usage
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const inputElement = document.getElementById("input");

inputElement.addEventListener("change”, handleFiles);
function handleFiles() {
var reader new FileReader();

= d', function() {

</script>

X Headers Frames Timing

O Al

Data Length
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| F—— node_modules
| F—— public

| -——src

- —— server

| F—— gradle

| L——src

- —— worker

| |—— gradle

L —— src
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client

.$stomp
.send(
'DEPARTMENT.LIST',
{page: 1}
)

mutations: { m
'DEPARTMENT.LIST ' (state, data) {
state.department = data;
})
getters: {
'"DEPARTMENT.LIST': state => {
return state.department;

b



server

@MessageMapping("/event")

public void event(Principal principal, Event event) {
String username = principal.getName();
event.setUsername(username);
service.send(event);

@RabbitHandler
public void receive(String in) {
Map map = null;
try {
map = mapper.readValue(in, Map.class);
String username = (String)map.get("username");
messagingTemplate.convertAndSendToUser (username, destination, in);
} catch (IOException e) {

logger.error(format("message: %s", in));

}



server

@MessageMapping(”/event"™)

public void event(Principal principal, Event event) {
String username = principal.getName();
event.setUsername(usernamey
service.send(event);

} server= El&0l worker0lHI

OIMIEE MEDIoIFE Y.
@RabbitHandler
public void receive(String in) {
Map map = null;
try {
map = mapper.readValue(in, Map.clas
String username = (String)map.get(“username”);
messagingTemplate.convertAndSendToUser (username, destination, in);
} catch (I0Exception e) {
logger.error(format("message: %s", in));

2H BrS0 £ AE FTH 8.

}



worker

val response: Any? = when(event.type) {
"$DEPARTMENT.LIST" -> companyService.departments(event)
"$DEPARTMENT.CREATE" -> companyService.createDepartment(event)
"$DEPARTMENT.DETAIL" -> companyService.detail(event)
else -> undefinedType(event.type)

}

if(response != null) {
event.data = response
val eventJson = mapper.writeValueAsString(event)
template.convertAndSend(queueName, eventJson)
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TIE0] ajax &4

$.axigs.get (' /department’)
.then((data) => {

$store.dispatch( 'DEPARTMENT.LIST', data)
S | aax

.catch({) => {
// TODO handle error

1)
mutations: { actions: {
'DEPARTMENT.LIST' (state, data) { departmentList (context, data) {
state.department = data; context.commit('DEPARTMENT.LIST', data)
Ty }
) | vuex
getters: {

'DEPARTMENT.LIST': state => {
return state.department;

},



TIE0] ajax &4

$.axigos.get (' /department’)
.then((data) => {

$store.dispatch( 'DEPARTMENT.LIST', data)
e | aax

.catch({) => {
// TODO handle error

9
mutations: { actions: {
'DEPARTMENT.LIST' (state, data) { departmentList (context, data) {
state.department = data; context.commit('DEPARTMENT.LIST', data)
Ty }
) | vuex
getters: {

'DEPARTMENT.LIST': state => {
return state.department;

},



stompZ 0I28%} vuejs

.$stomp
.send(

"DEPARTMENT.LIST", m

{page: 1}
)

mutations: {
'DEPARTMENT.LIST ' (state, data) {
state.department = data;
})
getters: {
'"DEPARTMENT.LIST': state => {
return state.department;

b




stompZ 0I28%} vuejs

.$stomp
.send(
'DEPARTMENT. LIST 'l =215 QIHIES
{page: 1}
)

mutations: {
'DEPARTMENT.LIST '(state; data) {
state.department = data;

},

getters: {
'DEPARTMENT.LIST'{ state => {
return state.department;

b
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https://slides.com/eungjun/rest#/

S

Qe R E9| "REST API"= At RESTS 2X| @k 11 Q/Ct,
REST9| HLtZEH S0 £9| self-descriptivet HATEOASS Z DHES}HX|
= etC.
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¥ Request Headers
Provisional headers are shown
charset: utf-8
Content-Type: application/x-www-form-urlencoded; ch
Referer: https://blog.naver.com/PostView.nhn2blogld=naverschool&log
=221300970747&redirect= wwidgetTypeCall=true&topRe =

2F%2Fwww.naver.com¥2F&direct

User-Agent: Mozilla/5.8 (Windows NT 18.0; Win64; x64)

7.36 (KHTML, like Gecko) Chrome/72.9.3626.119 Safari/

¥ Query String Parameters
blogld: naverschool
viewdate:
currentPage: 1
categoryNo: 21
parentCategoryNo: @

countPerPage: 5

2/product/

price”
"description™: "Dock for iPhone/i
"name": "Dock",

links™

'‘product.sear 3

"http://

ch
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MongoDB and Mongoose | Creating a REST API with Node.js
5411903 13

Ot0] 3.2 AMH|2 o7 =X
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javascript
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rest apilil CHoll 22I0ISHE AT SHEAI

Business Domain

GET /currencies

createNewAccount POST /users
(user: currency: details:)

POST /accounts

error handling?



https://academy.realm.io/kr/posts/best-practices-pain-points-mobile-networking-rest-api-failures/

What we think working Request data
with REST looks like. /users

What it actually
looks like...

for every endpoint.

I no

Jno
Malformed JSON? | YES

Lno 4 NO

Did the server Unexpected response Local model no
receive the

5 longer matches
request? QES server model
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Pop it Pop your eXperience. Share It.

22X E2J0] | http1.1, http2, spdy.

e Like 935 | share JNOin)
A}10HA] 15012] Al2H Hxto| Ah2|of g2t RLo| ME QN B S| Ml
A4 ot suct

SHX|2HOIA| 1 At2[& W& =2 M0F S LT 200 L2 S
Of MH=ER~
HTTP(HyperText Transfer Protocol)/1.1
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GET / HTTP/1.1

Host: www.http2demo.io

Connection: keep-alive GET /text HTTP/1.1
Cache-Control: max-age=0 Host: localhost:8080
Upgrade-Insecure-Requests: 1 Upgrade: websocket
User-Agent: Mozilla/5.0 (Windows NT 10.0: Win64: x64) AppleWebKit/537.36 (KHTML. like Gecko) Chrome/72.0.3626.119 Connection: Upgrade
Safari/531.36 Sec-WebSocket-Key: Hello
Accept: text/html. ication/xhtml+xml ication/xml:g=0.9.image/webp.image/apng.*/*:q=0.8 Sec-WebSocket-Version: 13
Referer: http://www.http2demo.io/

Accept-Encoding: gzip. deflate HTTP/1.1 101 Switching Protocols
Accept-Language: en-US.en:q=0.9.ko:q=0.8 upgrade: websocket
Cookie: _ga=GA1.2.2099130577.1551581737: _gid=GA1.2.1138553140.1551581737 connection: upgrade

If-None-Match: W/"5aa91b6d-19b00 sec-websocket-accept: yT0AQGCGEjoPu6AhImY4X6i0inw=

hello hello
hello

HTTP/1.1 200 OK

Access-Control-Allow-0rigin: ¥

Cache-Control: no-cache

Connection: keep-alive

Content-Encoding: gzip

Content-Type: text/html

Date: Sun, 03 Mar 2019 03:14:33 GMT

ETag: W/"5aaq1b6d-19b00"

Server: CDNT7-Turbo

Transfer-Encoding: chunked

X-Age: 30549494

X-Cache: HIT

hello




GEI_LHTTP/11

H GET / HTTP/1.1

¢ Host: www.http2demo.io GET /text HTTP/1.1
C3 Host: localhost:8080

Connection: keep-alive
Cache-Control: max-age=0 Upgrade: websocket
Connection: Upgrade

Upgrade-Insecure-Requests: 1

User-Agent: Mozilla/5.0 (Windows NT 10.0; Win64: x64) AppleWebKit/537.36 (KHTML. like Gecko) Chrome/72.0.3626.119 Sec-WebSocket-Key: Hello
Safari/537.36 Sec-WebSocket-Version: 13

Accept: text/html. ication/xhtml+xml. ication/xml:q=0.9.image/webp.image/apng.*/*.q=0.8
Referer: http://www.http2demo.io/

Accept-Encoding: gzip. deflate

Accept-Language: en-US.en:q=0.9.ko:q=0.8

Cookie: _ga=GA1.2.2099130577.1551581737; _gid=GA1.2.1138553140.1551581737 sec-websocket-accept: y70AqGCGEjoPUBAhIMY4X6i0inw=
If-None-Match: W/"5aa91b6d-19600"

HTTP/1.1 101 Switching Protocols
upgrade: websocket
connection: upgrade

hello
hello
hello

HTTP/1.1 200 OK hello
Access-Control-Allow-0rigin: ¥
Cache-Control: no-cache
Connection: keep-alive
Content-Encoding: gzip
Content-Type: text/html

Date: Sun, 03 Mar 2019 03:14:33 GMT
ETag: W/"5aa91b6d-19b00"

Server: CDNT7-Turbo
Transfer-Encoding: chunked

X-Age: 30549494

X-Cache: HIT

hello

hello




GEI_LHTTP/11

H GEILLHTTP/11
Cdq H GET /text HTTP/1.1

(of: cd GET / HTTP/1.1 ) Host: localhost:8080
¢ Host: www.http2demo.io Upgrade: websocket
U= Connection: keep-alive Connection: Upgrade

i . ax-ages :
ud Cache-Control: max-age=0 Sec-WebSocket-Key: Hello
s Upgrade-Insecure-Requests: 1 Sec-WebSocket-Version: 13
A User-Agent: Mozilla/5.0 (Windows NT 10.0: Win64: x64) AppleWebKit/537.36 (KHTML. like Gecko) Chrome/72.0.3626.119

q

R Safari/531.36 HTTP/1.1 101 Switching Protocols
Accept: text/html ication/xhtml+xml ication/xml:q=0.9.image/webp.image/apng.*/*.q=0.8 upgrade: websocket

Referer: http://www.http2demo.io/ connection: upgrade

Aq

Aq = L
Accept-Encoding: gzip. deflate sec-websocket-accept: y7T0AGGCGEjoPUBAhIMY4X6i0inw=
Accept-Language: en-US.en:q=0.9.ko:q=0.8

Cookie: _ga=GA1.2.2099130577.1551581737; _gid=GA1.2.1138553140.1551581737 hello

I1f-None-Match: W/"5aa91b6d-19600" hello

hello
hello

hello
HTTP/1.1 200 OK hello

Access-Control-Allow-0rigin: ¥
Cache-Control: no-cache
Connection: keep-alive
Content-Encoding: gzip
Content-Type: text/html

Date: Sun, 03 Mar 2019 03:14:33 GMT
ETag: W/"5aaq1b6d-19b00"
Server: CDNT7-Turbo
Transfer-Encoding: chunked
X-Age: 30549494

X-Cache: HIT

hello

hello




GEI_LHTTP/11
H

GEI_LHTTP/11

Cq H GET /text HTTP/1.1
Cq cq GETLHTTR/LL Host: localhost:8080
(o H GET / HTTP/1.1 Upgrade: websocket

U ¢ Host: www.http2demo.io Connection: Upgrade

Ud ¢ Connection: keep-alive Sec-WebSocket-Key: Hello
S U Cache-Control: max-age=0 Sec-WebSocket-Version: 13

Aq Y; Upgrade-Insecure-Requests: 1

R S User-Agent: Mozilla/5.0 (Windows NT 10.0: Win64: x64) AppleWebKit/537.36 (KHTML. like Gecko) Chrome/72.0.3626.119 HTTP/1.1 101 Switching Protocols

Ad Aq Safari/531.36 upgrade: websocket

Ad R Accept: text/html.application/xhtml+xml.application/xml:q=0.9.image/webp.image/apng.*/*:q=0.8 connection: upgrade
Ad Referer: http://www.http2demo.io/ sec-websocket-accept: yT0AqGCGEjoPu6AhimY4X6i0inw=
Aq

Accept-Encoding: gzip. deflate
Accept-Language: en-US.en:q=0.9.k0:q=0.8 hello
Cookie: _ga=GA1.2.2099130577.1551581737: _gid=GA1.2.1138553140.1551581737 hello

I1f-None-Match: W/"5aa91b6d-19600" hello
hello

hello hello
hello

HTTP/1.1 200 OK hello

Access-Control-Allow-Origin: * hello

Cache-Control: no-cache

Connection: keep-alive

Content-Encoding: gzip

Content-Type: text/html

Date: Sun, 03 Mar 2019 03:14:33 GMT

ETag: W/"5aa91b6d-19b00"

Server: CDNT7-Turbo

Transfer-Encoding: chunked

X-Age: 30549494

X-Cache: HIT

hello




GEI_LHTTP/11

H GEI_LHTTP/11

€y GET /text HTTP/1.1

1 cg GETLHTTR/LL Host: localhost:8080
4 H GET / HTTP/1.1 Upgrade: websocket
Ug & Host: www.http2demo.io Connection: Upgrade

ud{ ] Connection: keep-alive Sec-WebSocket-Key: Hello

S U Cache-Control: max-age=0 Sec-WebSocket-Version: 13

Ad Us Upgrade-Insecure-Requests: 1

R{ S User-Agent: Mozilla/5.0 (Windows NT 10.0: Win64: x64) AppleWebKit/537.36 (KHTML. like Gecko) Chrome/72.0.3626.119 HTTP/1.1 101 Switching Protacols

Ad Aq Safari/531.36 upgrade: websocket

Ad R Accept: text/html. ication/xhtml+xml. ication/xml:g=0.9.image/webp.image/apng.*/*:q=0.8 connection: upgrade

:c Referer: http://www.http2demo.io/ sec-websocket-accept: yT0AqGCGEjoPu6AhImY4X6i0inw=
q

Accept-Encoding: gzip. deflate

Accept-Language: en-US.en:q=0.9.k0:q=0.8 hello

Cookie: _ga=GA1.2.2099130577.1551581737: _gid=GA1.2.1138553140.1551581737 hello

If-None-Match: W/"5aa91b6d-19b00" hello
hello

hello hello
hello

HTTP/1.1 200 OK hello

Access-Control-Allow-0rigin: * hello

Cache-Control: no-cache

Connection: keep-alive

Content-Encoding: gzip

Content-Type: text/html

Date: Sun. 03 Mar 2019 03:14:33 GMT

ETag: W/"5aa91b6d-19b00"

Server: CONTT-Turbo hello HIMIZIE 271 ol

Transfer-Encoding: chunked

roAge 0542 IH21 http H=E ES0HM
| BIE2CF MEO Z1EHOHOFEL

hello




GEI_LHTTP/11
H

GEI_LHTTP/11

Cq H GET /text HTTP/1.1
Cq cq GETLHTTR/LL Host: localhost:8080
(o H GET / HTTP/1.1 Upgrade: websocket

U ¢ Host: www.http2demo.io Connection: Upgrade

Ud ¢ Connection: keep-alive Sec-WebSocket-Key: Hello
S U Cache-Control: max-age=0 Sec-WebSocket-Version: 13

Aq Y; Upgrade-Insecure-Requests: 1

R S User-Agent: Mozilla/5.0 (Windows NT 10.0: Win64: x64) AppleWebKit/537.36 (KHTML. like Gecko) Chrome/72.0.3626.119 HTTP/1.1 101 Switching Protocols

Ad Aq Safari/531.36 upgrade: websocket

Ad R Accept: text/html.application/xhtml+xml.application/xml:q=0.9.image/webp.image/apng.*/*:q=0.8 connection: upgrade
Ad Referer: http://www.http2demo.io/ sec-websocket-accept: yT0AqGCGEjoPu6AhimY4X6i0inw=
Aq

Accept-Encoding: gzip. deflate

Accept-Language: en-US.en:q=0.9.k0:q=0.8 hello

Cookie: _ga=GA1.2.2099130577.1551581737: _gid=GA1.2.1138553140.1551581737 hello

If-None-Match: W/"5aa91b6d-19b00" hello
hello

hello hello
hello

HTTP/1.1 200 OK hello

Access-Control-Allow-0rigin: * hello

Cache-Control: no-cache

Connection: keep-alive

Content-Encoding: gzip

Content-Type: text/html

Date: Sun, 03 Mar 2019 03:14:33 GMT

ETag: W/"5aa91b6d-19b00"

Server: CDNT7-Turbo DJ E :H L—lll AJ 9 E

Transfer-Encoding: chunked

X-hge: 30549494 Hi HIOIE2 X EGHHE

X-Cache: HIT

hello




GEI_LHTTP/11
H

GEI_LHTTP/11

Cq H GET /text HTTP/1.1
Cq cq GETLHTTR/LL Host: localhost:8080
(o H GET / HTTP/1.1 Upgrade: websocket

U ¢ Host: www.http2demo.io Connection: Upgrade

Ud ¢ Connection: keep-alive Sec-WebSocket-Key: Hello
S U Cache-Control: max-age=0 Sec-WebSocket-Version: 13

Aq Y; Upgrade-Insecure-Requests: 1

R S User-Agent: Mozilla/5.0 (Windows NT 10.0: Win64: x64) AppleWebKit/537.36 (KHTML. like Gecko) Chrome/72.0.3626.119 HTTP/1.1 101 Switching Protocols

Ad Aq Safari/531.36 upgrade: websocket

Ad R Accept: text/html.application/xhtml+xml.application/xml:q=0.9.image/webp.image/apng.*/*:q=0.8 connection: upgrade
Ad Referer: http://www.http2demo.io/ sec-websocket-accept: yT0AqGCGEjoPu6AhimY4X6i0inw=
Aq

Accept-Encoding: gzip. deflate

Accept-Language: en-US.en:q=0.9.k0:q=0.8 hello

Cookie: _ga=GA1.2.2099130577.1551581737: _gid=GA1.2.1138553140.1551581737 hello

If-None-Match: W/"5aa91b6d-19b00" hello
hello

hello hello
hello

HTTP/1.1 200 OK hello

Access-Control-Allow-0rigin: * hello

Cache-Control: no-cache

Connection: keep-alive

Content-Encoding: gzip

Content-Type: text/html

Date: Sun, 03 Mar 2019 03:14:33 GMT

ETag: W/"5aa91b6d-19b00"

Server: CDNT7-Turbo

Transfer-Encoding: chunked

X-Age: 30549494

X-Cache: HIT

hello




rest?l websocket &= Hlul - Hello World echo

WebSocket
REST

Constant payload, increasing number of messages



http://blog.arungupta.me/rest-vs-websocket-comparison-benchmarks/

Blocking 10



NIO(Non-blocking 10)



Reactive Stack

Spring MVC Spring WebFlux

Serviet API Reactive Streams
Netty, Servlet 3.1+,
Undertow




Reactive Stack

Spring WebFlux

Reactive Streams

Netty, Servlet 3.1+,
Undertow
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transaction(BEGIN. COMMIT. ACK. ABORT). RECEIPT X!
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https://mariadb.com/kb/en/library/show-binlog-events/
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Implementing

EventSourcing
& CQRS
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