\V/' C6epbaHK

ol MegaFon < 16:41 7 @3 79% @)

Q AHTOH J1leHOK =

P\ 4

AHTOH, xan!

v

[lpuBeT

Pea KT M B H O e Tbil cnbiwan npo Vert.x?
NnporpaMmM1poBaHue e
Ha Verk.x

nporpaMmmMmmpoBaHNEmM?




Nnanorun B C6epb6aHk OHNanH

18:41
MapuHa ATOMSH

B cetu | ?
CeropgHsi B 14:45 .

Mpueer! MapuHa AToMsH

@‘ Tebepunosa KOns

He 3abyab nepeBecTun 3a
BYepallHun obep, &3

+7 (495) 500-55-50
byxaHoB Caluka
3abnokupoBaTtb

3 M Mepesop BbinonHeH
HUKeeBa Malla O 9

CeropHsa B 14:52
' Ypanutb guanor

l'epbapucerko FOpa Cnacu6o 3a obep!!!

bopucoBa EkaTepuHa

Ba3bikuH EBreHumn COOBLWIEHUE [IEHBIA
s

BBeguTe TeKCT coobLeHus...
Owuanorn




Ha KkapTMHr nonpeLub?

3ae3n 800 pyb6neun

I'IepeBo.u, BblIlNOJIHEH

1600 P

CerogHaB 14:52

3a6poHUpYyn MeHs Ha ABa

COOBbLWIEHMUE




%' C6epbaHK

J1IeHOK AHTOH

CepBepHasa pa3paboTka

[IpoeKkT: Inanorwu
B CbepbaHk OHMIanH

AlLenok.SBT@sberbank.ru

URL: https://github.com/dzx912/jpoint-2018-vertx




| UTo Mbl coenaem

5 MWHWM YaT
® 3anycKk n macwtabmnposaHune B Kubernetes

® boTt API

® [logpknto4vyeHne b/l



| 3apaua

Q} [MpyeM n oTnpaBKa coobLieHnn
(U>1 CkopocTb oTApPaBKM > NPUEMA COO6LLEHNUA <1 CEKYHADI

LA B Hayane 10 yenosek oHNAMH

&1 1 &1
qagnae Lenesoe 100 000 yesioBeK OHNAWH

BbicTpoe pobaBneHne pyHKUMNA



| PewweHue

i
|

°‘|:\ WebSocket

06
— LIaA LWMHA Ha cepBepe
S~



Vert.x
ONMUUCaHue

VERILX

B BcTpoeHHaa o6Lwas LKHA
B AbcTtpakuma Hap Java Concurrency

B PeakKTUBHbIU



[lonvurnoT
nna a3bikos JVM

B Java ® Groovy

® JavaScript ® Scala

= Ruby m Kotlin



PeakTuBHoOe
nporpaMMmnpoBaHue

Event loop

Event Queue while (true) {

getNewEvent();
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1
"text" + "Hello",

"address'": "nickname"

}
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var socket =
new WebSocket (
'ws://HOST/token/ADDRESS
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var socket =
new WebSocket (
'ws://HOST/token/ADDRESS
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socket.send/(

'{"text" :""He llo",
"address":"receiver"}'

)
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public class WsServerVerticle extends AbstractVerticle {
@Override
public void start() {

vertx.createHttpServer()

.websocketHandler(this: :createWebSocketServer)

. Listen(8080);

L
L
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public class WsServerVerticle extends AbstractVerticle {
@Override
public void start() {

vertx.createHttpServer()
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public class WsServerVerticle extends AbstractVerticle {
@Override
public void start() {

vertx.createHttpServer()

.websocketHandler(this: :createWebSocketServer)

. Listen(8080);

L
L
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public class WsServerVerticle extends AbstractVerticle {
@Override
public void start() {

vertx.createHttpServer()

.websocketHandler(this: :createWebSocketServer)

. Listen(8080);

L
L

void createWebSocketServer(ServerWebSocket wsServer) {

h
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void createWebSocketServer(ServerWebSocket wsServer) {

vertx.eventBus().<String>consumer(wsServer.path(),
data —> {

wsServer.writeFinalTextFrame(data.body());

data.reply("ok");

) ;

+
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void createWebSocketServer(ServerWebSocket wsServer) {

vertx.eventBus().<String>consumer(wsServer.path(),
data —> {

wsServer.writeFinalTextFrame(data.body());

data.reply("ok");

) ;
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var socket =
new WebSocket (
'ws://HOST/token/ADDRESS

)
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void createWebSocketServer(ServerWebSocket wsServer) {
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data —> {
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data.reply("ok");

) ;
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void createWebSocketServer(ServerWebSocket wsServer) {

vertx.eventBus().<String>consumer(wsServer.path(),
data —> {

wsServer.writeFinalTextFrame(data.body());

data.reply("ok");

) ;
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public class WsServerVerticle extends AbstractVerticle {
@Override
public void start() {

vertx.createHttpServer()

.websocketHandler(this: :createWebSocketServer)

. Listen(8080);

L
L

void createWebSocketServer(ServerWebSocket wsServer) {

h
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void createWebSocketServer(ServerWebSocket wsServer) {
wsServer. frameHandler(wsFrame —> {
vertx.eventBus().send(
"router", wsFrame.textData()):
r);
s
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void createWebSocketServer(ServerWebSocket wsServer) {
wsServer. frameHandler(wsFrame —> {
vertx.eventBus().send(
"router", wsFrame.textData()):
r);
s
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void createWebSocketServer(ServerWebSocket wsServer) {
wsServer. frameHandler(wsFrame —> {
vertx.eventBus().send(
"router", wsFrame.textData()):
r);
s
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void createWebSocketServer(ServerWebSocket wsServer) {
wsServer. frameHandler(wsFrame —> {
vertx.eventBus().send(
"router", wsFrame.textData()):
r);
s
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public class RouterVerticle extends AbstractVerticle {

@Override

public void start() {
vertx.eventBus().consumer("router", this::router);

}

void router(Message<String> message) {
Data data = Json.decodeValue(message.body(), Data.class);
vertx.eventBus().publish(
"/token/" + data.getAddress(), message.body());

h
h
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public class RouterVerticle extends AbstractVerticle {

@Override

public void start() {
vertx.eventBus().consumer("router", this::router);

}

void router(Message<String> message) {
Data data = Json.decodeValue(message.body(), Data.class);
vertx.eventBus().publish(
"/token/" + data.getAddress(), message.body());

h
h
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public class RouterVerticle extends AbstractVerticle {

@Override

public void start() {
vertx.eventBus().consumer("router", this::router);

}

void router(Message<String> message) {
Data data = Json.decodeValue(message.body(), Data.class);
vertx.eventBus().publish(
"/token/" + data.getAddress(), message.body());

h
h
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void createWebSocketServer(ServerWebSocket wsServer) 1
wsServer. frameHandler(wsFrame —> {
vertx.eventBus().send(
"router", wsFrame.textData());
) ;
s
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public class RouterVerticle extends AbstractVerticle {

@Override

public void start() {
vertx.eventBus().consumer("router", this::router);

}

void router(Message<String> message) {
Data data = Json.decodeValue(message.body(), Data.class);
vertx.eventBus().publish(
"/token/" + data.getAddress(), message.body());

h
h
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public class RouterVerticle extends AbstractVerticle {

@Override

public void start() {
vertx.eventBus().consumer("router", this::router);

}

void router(Message<String> message) {
Data data = Json.decodeValue(message.body(), Data.class);
vertx.eventBus().publish(
"/token/" + data.getAddress(), message.body());

h
h
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public class RouterVerticle extends AbstractVerticle {

@Override

public void start() {
vertx.eventBus().consumer("router", this::router);

}

void router(Message<String> message) {
Data data = Json.decodeValue(message.body(), Data.class);
vertx.eventBus().publish(
"/token/" + data.getAddress(), message.body());

h
h
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1
"text" + "Hello",

"address'": "nickname"

}
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void createWebSocketServer(ServerWebSocket wsServer) {

vertx.eventBus().<String>consumer(wsServer.path(),
data —> {

wsServer.writeFinalTextFrame(data.body());

data.reply("ok");

) ;

+
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public class Starter 1

public static void main(String[] args) {
Vertx.vertx().deployVerticle(new WsServerVerticle());
Vertx.vertx().deployVerticle(new RouterVerticle());

h
h
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apiVersion: apps/vl
kind: Deployment
metadata:
name: chat-ws-server
spec:
selector:
matchLabels:
run: chat-ws-server
replicas: 1
temp late:
metadata:
labels:
run: chat-ws-server
spec:
contalners:
— name: chat-ws-server

image: dzx912/chat-ws-server:1
ports:

— contalnerPort: 8080
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apiVersion: apps/vl
kind: Deployment
metadata:
name: chat—-ws-server
replicas: 1
¥ . . .
spec:
contalners:
— name: chat—-ws—-server
image: dzx912/chat-ws-server:1l
ports:
— contailnerPort: 8080
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apiVersion: apps/vl
kind: Deployment
metadata:
name: chat—-ws-server
replicas: 1
¥ . . .
spec:
contalners:
— name: chat—-ws—-server
image: dzx912/chat-ws-server:1l
ports:
— contailnerPort: 8080
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apiVersion: apps/vl
kind: Deployment
metadata:
name: chat—-ws-server
replicas: 1
¥ . . .
spec:
contalners:
— name: chat—-ws—-server
image: dzx912/chat-ws-server:1l
ports:
— contailnerPort: 8080
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apiVersion: apps/vl
kind: Deployment
metadata:
name: chat—-ws-server
replicas: 1
¥ . . .
spec:
contalners:
— name: chat—-ws—-server
image: dzx912/chat-ws-server:1l
ports:
— contailnerPort: 8080
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apiVersion: apps/vl
kind: Deployment
metadata:
name: chat—-ws-server
replicas: 1
¥ . . .
spec:
contalners:
— name: chat—-ws—-server
image: dzx912/chat-ws-server:1l
ports:
— containerPort: 8080
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apiVersion: apps/vl
kind: Deployment
metadata:
name: chat—-ws—-server
replicas: 1
¥ . . .
spec:
contalners:
— name: chat—-ws—-server
image: dzx912/chat-ws-server:1l
ports:
— contailnerPort: 8080
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apiVersion: vl
kind: Service

metadata:
name: chat
Llabels:
run: chat
spec:
selector:
run: chat—-ws—-server
ports:
— name: websocket
port: 8080

nodePort: 30080
type: LoadBalancer
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apiVersion: vl
kind: Service

metadata:
name: chat
Llabels:
run: chat
spec:
selector:
run: chat—-ws—-server
ports:
— name: websocket
port: 8080

nodePort: 30080
type: LoadBalancer
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apiVersion: vl
kind: Service

metadata:
name: chat
Llabels:
run: chat
spec:
selector:
run: chat—-ws—-server
ports:
— name: websocket
port: 8080

nodePort: 30080
type: LoadBalancer
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kubectl apply —f chat.yaml
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Cluster

B Vert.Xx 1

IgniteConfiguration getIgniteConfiguration() {
TcpDiscoverySpi spi = new TcpDiscoverySpi();
TcpDiscoveryKubernetesIpFinder ipFinder =

new TcpDiscoveryKubernetesIpFinder();

ipFinder.setServiceName("chat");

spi.setIpFinder(ipFinder);

IgniteConfiguration cfg = new IgniteConfiguration();
cfg.setDiscoverySpi(spi);

return cfg;
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IgniteConfiguration getIgniteConfiguration() {
TcpDiscoverySpi spi = new TcpDiscoverySpi();
TcpDiscoveryKubernetesIpFinder ipFinder =

new TcpDiscoveryKubernetesIpFinder();

ipFinder.setServiceName("chat");

spi.setIpFinder(ipFinder);

IgniteConfiguration cfg = new IgniteConfiguration();
cfg.setDiscoverySpi(spi);

return cfg;
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B Vert.Xx 1

IgniteConfiguration getIgniteConfiguration() {
TcpDiscoverySpi spi = new TcpDiscoverySpi();
TcpDiscoveryKubernetesIpFinder ipFinder =

new TcpDiscoveryKubernetesIpFinder();

ipFinder.setServiceName("chat");

spi.setIpFinder(ipFinder);

IgniteConfiguration cfg = new IgniteConfiguration();
cfg.setDiscoverySpi(spi);

return cfg;
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apiVersion: vl

Kind: Service

metadata:
name: chat
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IgniteConfiguration getIgniteConfiguration() {
TcpDiscoverySpi spi = new TcpDiscoverySpi();
TcpDiscoveryKubernetesIpFinder ipFinder =

new TcpDiscoveryKubernetesIpFinder();

ipFinder.setServiceName("chat");

spi.setIpFinder(ipFinder);

IgniteConfiguration cfg = new IgniteConfiguration();
cfg.setDiscoverySpi(spi);

return cfg;
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void setupCluster() {
ClusterManager clusterManager =
new IgniteClusterManager(getIgniteConfiguration());

VertxOptions options = new VertxOptions()
.setClustered(true)
. setClusterManager(clusterManager)
.setClusterHost(getMyIp());

Vertx.clusteredVertx(options, res —> {
if (res.succeeded()) {
Vertx vertx = res.result():
deploy(vertx);
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void setupCluster() {
ClusterManager clusterManager =
new IgniteClusterManager(getIgniteConfiguration());

VertxOptions options = new VertxOptions()
.setClustered(true)
. setClusterManager(clusterManager)
.setClusterHost(getMyIp());

Vertx.clusteredVertx(options, res —> {
if (res.succeeded()) {
Vertx vertx = res.result():
deploy(vertx);
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void setupCluster() {
ClusterManager clusterManager =
new IgniteClusterManager(getIgniteConfiguration());

VertxOptions options = new VertxOptions()
.setClustered(true)
. setClusterManager(clusterManager)
.setClusterHost(getMyIp());

Vertx.clusteredVertx(options, res —> {
if (res.succeeded()) {
Vertx vertx = res.result():
deploy(vertx);
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void setupCluster() {
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new IgniteClusterManager(getIgniteConfiguration());

VertxOptions options = new VertxOptions()
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Vertx.clusteredVertx(options, res —> {
if (res.succeeded()) {
Vertx vertx = res.result():
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void setupCluster() {
ClusterManager clusterManager =
new IgniteClusterManager(getIgniteConfiguration());

VertxOptions options = new VertxOptions()
.setClustered(true)
. setClusterManager(clusterManager)
.setClusterHost(getMyIp());

Vertx.clusteredVertx(options, res —> {
if (res.succeeded()) {
Vertx vertx = res.result():
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void setupCluster() {
ClusterManager clusterManager =
new IgniteClusterManager(getIgniteConfiguration());

VertxOptions options = new VertxOptions()
.setClustered(true)
. setClusterManager(clusterManager)
.setClusterHost(getMyIp());

Vertx.clusteredVertx(options, res —> {
if (res.succeeded()) {
Vertx vertx = res.result():
deploy(vertx);
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void setupCluster() {
ClusterManager clusterManager =
new IgniteClusterManager(getIgniteConfiguration());

VertxOptions options = new VertxOptions()
.setClustered(true)
. setClusterManager(clusterManager)
.setClusterHost(getMyIp());

Vertx.clusteredVertx(options, res —> {
if (res.succeeded()) {
Vertx vertx = res.result():
deploy(vertx);
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void setupCluster() {
ClusterManager clusterManager =
new IgniteClusterManager(getIgniteConfiguration());

VertxOptions options = new VertxOptions()
.setClustered(true)
. setClusterManager(clusterManager)
.setClusterHost(getMyIp());

Vertx.clusteredVertx(options, res —> {
if (res.succeeded()) {
Vertx vertx = res.result():
deploy(vertx);
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void deploy(Vertx vertx) {
vertx.deployVerticle(new WsServerVerticle());
}

void deploy(Vertx vertx) {
vertx.deployVerticle(new RouterVerticle());
}
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curl \

-H "Content-Type: application/json" \

-X POST —-d \
'1"text":"Message","address" :"token"}"' \
http://HOST/sendMessage
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public class RestServerVerticle extends AbstractVerticle {
@Override
public void start() {

}
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public class RestServerVerticle extends AbstractVerticle {
@Override
public void start() {

}
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@Override

public void start() {
HttpServer httpServer = vertx.createHttpServer();
Router httpRouter = Router.router(vertx);
httpRouter.route().handler(BodyHandler.create());
httpRouter.post("/sendMessage")

.handler(request —> {
vertx.eventBus().send("router", request.getBodyAsString());
request.response().end("ok");

F);

httpServer. requestHandler(httpRouter::accept);
httpServer. listen(8081);
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@Override

public void start() {
HttpServer httpServer = vertx.createHttpServer();
Router httpRouter = Router.router(vertx);
httpRouter.route().handler(BodyHandler.create());
httpRouter.post("/sendMessage")

.handler(request —> {
vertx.eventBus().send("router", request.getBodyAsString());
request.response().end("ok");

F);

httpServer. requestHandler(httpRouter::accept);
httpServer. listen(8081);
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public void start() {
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@Override

public void start() {
HttpServer httpServer = vertx.createHttpServer();
Router httpRouter = Router.router(vertx);
httpRouter.route().handler(BodyHandler.create());
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.handler(request —> {
vertx.eventBus().send("router", request.getBodyAsString());
request.response().end("ok");

F);
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@Override

public void start() {
HttpServer httpServer = vertx.createHttpServer();
Router httpRouter = Router.router(vertx);
httpRouter.route().handler(BodyHandler.create());
httpRouter.post("/sendMessage")

.handler(request —> {
vertx.eventBus().send("router", request.getBodyAsString());
request.response().end("ok");

F);

httpServer. requestHandler(httpRouter::accept);
httpServer. listen(8081);
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@Override

public void start() {
HttpServer httpServer = vertx.createHttpServer();
Router httpRouter = Router.router(vertx);
httpRouter.route().handler(BodyHandler.create());
httpRouter.post("/sendMessage")

.handler(request —> {
vertx.eventBus().send("router", request.getBodyAsString());
request.response().end("ok");

F);

httpServer. requestHandler(httpRouter::accept);
httpServer. listen(8081);
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@Override

public void start() {
HttpServer httpServer = vertx.createHttpServer();
Router httpRouter = Router.router(vertx);
httpRouter.route().handler(BodyHandler.create());
httpRouter.post("/sendMessage")

.handler(request —> {
vertx.eventBus().send("router", request.getBodyAsString());
request.response().end("ok");

F);

httpServer. requestHandler(httpRouter::accept);
httpServer. listen(8081);
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apiVersion: apps/vl
kind: Deployment
metadata:
name: chat-rest-server
replicas: 1
¥ . . .
spec:
contalners:
— name: chat-rest-server
1image: dzx912/chat-rest-server:1
ports:
— containerPort: 8081
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apiVersion: vl
kind: Service

metadata:
name: chat-rest-server
labels:
run: chat-rest-server
spec:
selector:
run: chat-rest-server
ports:
— name: http
port: 8081

nodePort: 30081
type: LoadBalancer
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public class RouterVerticle extends AbstractVerticle {
void router(Message<String> message) {
Data data = Json.decodeValue(message.body(), Data.class);
vertx.eventBus().publish(
"/token/" + data.getAddress(), message.body());

vertx.eventBus().send("database.save", message.body());

h
h
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apiVersion: apps/vl
kind: Deployment
metadata:

name: mongo

# ...
replicas: 1
spec:
contaliners:

— name: mongo
1mage: mongo
ports:
— containerPort: 27017



| MongoDB 3/29

apiVersion: apps/vl
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replicas: 1
spec:
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kind: Deployment
metadata:
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# ...
replicas: 1
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apiVersion: vl
kind: Service
metadata:
name: mongo
Llabels:
run: mongo
spec:
selector:
run: mongo
ports:
— port: 27017
nodePort: 30002
type: LoadBalancer
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apiVersion: vl
kind: Service
metadata:
name: mongo
Llabels:
run: mongo
spec:
selector:
run: mongo
ports:
— port: 27017
nodePort: 30002
type: LoadBalancer
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apiVersion: vl
kind: Service
metadata:
name: mongo
Llabels:
run: mongo
spec:
selector:
run: mongo
ports:
— port: 27017
nodePort: 30002
type: LoadBalancer
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apiVersion: vl
kind: Service
metadata:
name: mongo
Llabels:
run: mongo
spec:
selector:
run: mongo
ports:
— port: 27017
nodePort: 30002
type: LoadBalancer
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public class MongoDbVerticle extends AbstractVerticle {
private MongoClient client;
@Override
public void start() {
String uri = "mongodb://mongo:27017",
client = MongoClient.createShared(vertx, new JsonObject()
.put("connection_string", uri)
.put("db_name", "my DB"));
vertx.eventBus().consumer('"database.save", this::saveDb):;
}
}



| MongoDB 11/ 29

public class MongoDbVerticle extends AbstractVerticle {
private MongoClient client;
@Override
public void start() {
String uri = "mongodb://mongo:27017",
client = MongoClient.createShared(vertx, new JsonObject()
.put("connection_string", uri)
.put("db_name", "my DB"));
vertx.eventBus().consumer('"database.save", this::saveDb):;
}
}



| MongoDB 12 /29

public class MongoDbVerticle extends AbstractVerticle {
private MongoClient client;
@Override
public void start() {
String uri = "mongodb://mongo:27017",
client = MongoClient.createShared(vertx, new JsonObject()
.put("connection_string", uri)
.put("db_name", "my DB"));
vertx.eventBus().consumer('"database.save", this::saveDb):;
}
}



| MongoDB 13 /29

public class MongoDbVerticle extends AbstractVerticle {
private MongoClient client;
@Override
public void start() {
String uri = "mongodb://mongo:27017",
client = MongoClient.createShared(vertx, new JsonObject()
.put("connection_string", uri)
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}
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apiVersion: vl
kind: Service
metadata:
name: mongo
Llabels:
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spec:
selector:
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ports:
— port: 27017
nodePort: 30002
type: LoadBalancer
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public class MongoDbVerticle extends AbstractVerticle {
private MongoClient client;
@Override
public void start() {
String uri = "mongodb://mongo:27017",
client = MongoClient.createShared(vertx, new JsonObject()
.put("connection_string", uri)
.put("db_name", "my DB"));
vertx.eventBus().consumer('database.save", this::saveDb):;
}
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public class MongoDbVerticle extends AbstractVerticle {
private MongoClient client;
@Override
public void start() {
String uri = "mongodb://mongo:27017",
client = MongoClient.createShared(vertx, new JsonObject()
.put("connection_string", uri)
.put("db_name", "my DB"));
vertx.eventBus().consumer('database.save", this::saveDb);
}
}

void saveDb(Message<String> message) {

}
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void saveDb(Message<String> message) {
client.insert("message",
new JsonObject(message.body()), this::handlerSaved);

}

void handlerSaved(AsyncResult<String> stringAsyncResult) {
if (stringAsyncResult.succeeded()) {
System.out.println("MongoDB save: "
+ stringAsyncResult.result());
} else {
System.out.println("ERROR MongoDB: "
+ stringAsyncResult.cause());
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void saveDb(Message<String> message) {
client.insert("message",
new JsonObject(message.body()), this::handlerSaved);

}

void handlerSaved(AsyncResult<String> stringAsyncResult) {
if (stringAsyncResult.succeeded()) {
System.out.println("MongoDB save: "
+ stringAsyncResult.result());
} else {
System.out.println("ERROR MongoDB: "
+ stringAsyncResult.cause());
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void createWebSocketServer(ServerWebSocket wsServer) {
wsServer. frameHandler(wsFrame —> {
vertx.eventBus().send(
"router", wsFrame.textData());
r);
s



| MongoDB 27 /29
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void saveDb(Message<String> message) {
client.insert("message",
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void saveDb(Message<String> message) {
client.insert("message",
new JsonObject(message.body()), this::handlerSaved);

}

void handlerSaved(AsyncResult<String> stringAsyncResult) {
if (stringAsyncResult.succeeded()) {
System.out.println("MongoDB save: "
+ stringAsyncResult.result());
} else {
System.out.println("ERROR MongoDB: "
+ stringAsyncResult.cause());



| Hayunnucob

" [lepBoe npunsioXxeHne = REST

m WebSocket ® Ba3a AaHHbIX

m KJlacTepu3sauunA



| O6waa wuHa v4

WebSocket WebSocket REST REST

Push message Pull message Send message Get history

Event Bus

Router Database



| O6waa wuHa v4

WebSocket WebSocket REST REST
Push message Pull message Send message Get history
’ 7
&
N Event Bus '

Router Database




| Rest-K1neHT

curl http://HOST/message/ADDRESS
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public class RestServerVerticle extends AbstractVerticle {
@Override
public void start() {

}
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@Override
public void start() {
/]« . .
httpRouter.get("/message/:address")
.handler(request —> {
String address = request.request().getParam("address");
vertx.eventBus().send("getHistory", address, result —> {
String history = result.result().body().toString();
request.response().end(history);
F)ii);
// . .
}
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F)ii);
// . .
}
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public class MongoDbVerticle extends AbstractVerticle {
@Override
public void start() {
// « .
vertx.eventBus().consumer('"getHistory", this::getHistory);
}
}
void getHistory(Message<String> message) {
client.find("message",
new JsonObject().put("address", message.body()),
result —> A
String history = Json.encode(result.result());
message.reply(history);

1) ;
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// « .
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void getHistory(Message<String> message) {
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new JsonObject().put("address", message.body()),
result —> A
String history = Json.encode(result.result());
message.reply(history);

1) ;
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@Override
public void start() {
/]« . .
httpRouter.get("/message/:address")
.handler(request —> {
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vertx.eventBus().send("getHistory", address, result —> {
String history = result.result().body().toString();
request.response().end(history);
F)ii);
// . .
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@Override
public void start() {
/]« . .
httpRouter.get("/message/:address")
.handler(request —> {
String address = request.request().getParam("address");
vertx.eventBus().send("getHistory", address, result —> {
String history = result.result().body().toString();
request.response().end(history);
F)ii);
// . .
}
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