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XEAFMREXTFER Vertx FERIENSIENA, HNPLRBERIERS” web FFRIEZTEE
(6040 Java EE. Spring) MARE.

KT U

BAVREILE T Java RIZES RAXRES

BAVEM— wiki web F2F T8 (EERXARBMBEEHERSIHERNI) , REEI—FH TN
#, EEREZRKA— B IR” web FFEMNIMARTINA, EXTEREF, MEEFE:

1. RIT—1 web 2, HERSIHBIEHRERMT, HERXARBEEERIGAMN (7)) &
?EO

2. BEMROMBE RS TRAAY, UENATEEERNBHLIERT (WIRE verticle)

3. AEH verticle Z[8] (IXLE verticle {EREI— JVM #HREFLTE—EHTARTS) ATUE
BLEEMBERTR, WTIREVE Vert.x RS M 111X LE verticle E’Jlxl‘l'o

4. BERSREFMLLE,
5. Y8E5ET HTTP/JSON web APl = ARSI FHINE 24,
6. STII— HTTP/JSON web API,

7. R HTTPS, ANRBETENAFINE, RE=FNAIHIRE JWT token, LIS H
TRASERIF R ih )iz,

8. fEBNARITHY RxJava EEFIETE Vert.x FRRYSRASREMER SRS, UMD R RIE,
9. EFiHXA AngularJS SELIMEATINF,
10. {EAHR—MIERT SockJS Z LAY Vert.x event bus #lHISESCHSERT web IE .
1. FR:
FRA IS R REIZE I AEIX B Z: hitps://github.com/vert-x3/vertx-guide-for-java-devs
IR EAT issue reports, KRi&K pull-request!
+ 4% Vert.x?
Eclipse Vert.x 2— 1A ATE JVM EMEIINKXNENTIES
— Vertx EWN

Eclipse Vert.x (LATFiE#R Vert.x) =& Eclipse EE&[ T TFH—THRENE, HH4ZH Tim Fox 7£
2012 ER#EMN.


https://github.com/vert-x3/vertx-guide-for-java-devs

Vertx B—TLABEEMAR—MMER: MOVEANREFSNENAEX T EARHN AP, REIMNX (B
mith) RROIEEFERER (Fla0: BIEEER. K2, BMIAME. BE. RSKRI. EH#X

’5%%) . Vertx &F Netty IH, Netty 2— R JVMIRITHIEMERTNEE, BEXRR, R

Vert.x RIS ER API REBFITR (RERE) , BRERE Netty ki, thEFTMERERK., B

RINEFAHE, Vertx EHRIFIRILE Netty BIAER,

Vert.x HREHERTABHEWENE, ERN Vertx core BEME—TEHH Jar (8—1 Jar &
BEFEME) FE, FILERIIUER Jar RANAZH, EERTEINRTNAGNNATEA.

Vert.x #i1THAT & F@(5, FLBHKT Java servlets 3 java.net socket classes XLE[E 5 API 3
W, AIAERRMNERERBRAEZNHLMEEE (BF) . Vertx T ZMEENNAIMIEEE

D SMESER/EHLE. MRS . API X, ARERINAIRITH HTTP APl &5, Vert.x REMEX
AT RWEIREI RN RRME T ZMZFNRARTE,

SRPIBENTEESR Vert x (VXN AT SIERENA, BXKES5IFMAIAILR Vertx 33124t web N A[E
HIEEEA. ABNEREEETZER, EBIRRNAESE, BEXRARSEMHLELNRES
AOFCRS AT BAARAAGLEE

BRMES—IRNE, Vertx XIFZMRITAI JVMIES: Java. Groovy, Scala. Kotlin, JavaScript.
Ruby#ICeylon, Vert.x X#FZMIESHEMARZRMHEMIES API 1958, MERRE—MESH
AIURAESENESEE. UREIEESJIRNARIERA APl (FIa0: (£ Scala B future ik
Vert.x Y future) , Vertx Al ARIFNIGE—TNAZH, KAREN JVM EES KA KT EIF
RIER

Vert.x #ZiCME 2

Vert.x REM T XA

1. {+4 22 verticle
2. event bus NfA{ERER verticle Z [BB(F

SRS WIERE

RZNEEMERRB T —MERNERERE: A8 1TBPniok— SRR &R, HEEE
W ERER, BMAELERREF RIS, Serviet 5{EH java.io #l java.net B4R S HIMLETIEF
UL, BAFEY IOEEEENTFRISEHES BEBBRRREEMNE, EERERHIER, HE
ESRBNERT, RERSSEEAENNEREEEZBRAEEE L, RUNTFAEHRIEKRFK
B, SR RMRE,

Vert.x RERTIREREBRIRAL (SEIT) HWARIE Verticle, Verticle B2F THEHEEIR) RGBEANSE
f, EHNURERIZINEET. ERNSHRENRBEAM verticle FUHR . ERIREREFR, THHRE
) FREHE:
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O =

Event Loop ‘
SHBIA

Thread
57

B 1EMHNESENNERMETR, TAILHEPRE TSHEF)  XERE R ERELZAE
EARNSHE TSHET) PHRAT, MEERRAELESAN (FAS) FF Java 3E Swing 57
HEB—TRENNEBR—F, EAFMOEERZER, Vertx RHftT—ME TSHEH) st
EEERENNG ., 5 TSHET ALE—TSHRNERN, Vetx SEATHREES. X
TIEERNARTER (a0 B THMER AN RSB ARM E£4R) , XTHFEEEDE AT IUHKES
B,

B TE4ET HoiTESEEL, BANBERT, 8—1 CPU LEIZEIT 21 TS48EH. . i
IANEEERT, verticle BB ARER—N LR FAIBEEMH, RN EERLREMENEISEIEZE verticle
BAZS (Fl80: Java class fields) .

verticle B] AT —LEEZE (configuration) (fIaN: EFH. WK ES) |, FEATUEHEZR:



YYYYYYY R \ = | Configuration
Network events come L> ¢ )
v
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YYXX XXX X RS N\
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&

EANNMBHIBE IR ERZRE, FERNSHRABNN verticle 20, H— verticle FE TN

KRBB[BHEEE Z R, BHERBERAREERED &L verticle L, XBFFABRKEH LML
KT B AR CPU FIIFFZE, Verticle WA GEHIRBERNFAZS %R, H A verticle AT deploy H
ftt! verticle,

Event bus

£ Vert.x A, verticle JEXA2ALA R A EBRIE T, Vert.x event bus 24[F) verticle 2 [881d %4578
BEEEHTBENETETLR, FIARIREFE—" verticle a3t HTTP 15K, 5—1 verticle 15T EIRE]
¥EEETAIE], Event bus & 51F HTTP verticle RIiX1EKLGEIERE verticle EHAT SQL &if, HIRELER
25 HTTP verticle,

Event Bus

‘

ll{ da fa}"

“Details for user 12347"

|:I -
--“

Hittp server verticle Dafabase client verticle



&9 JSON RIS FIES R ERY verticle FSKIB(E, BN tLRIFERITIBRILFEMLRIER
AR, FTAEBHEFRARENEDNRIMIEN, (B event bus REHFIREIEEBAIEIERE,

HE R MR ER A FRFHN BN, Event bus iGN /A@&E:

1. RRUER

2. BEKR-IMRHE

3. BWm-TENER (T#8)

EMERER— JVM #7529, event bus tE]LA{E verticle 7 [8)3ERRAYYAE

o HMBERTHIER, eventbus BIR DM, EUHERTMMEAIEENET TS — 1 RAT R
verticle £

e ATSHME=FNADE (BF) , JBTEEM TCP #1iXikE event bus

o Event bus hA] AKX BN BRAEENR (Hla0: AMQP, Stomp)

e SockJS bridge 7 web N ARG E A verticle —#%, ETF event bus FEIEITF IR 2 AN
JavaScript T4 ithiZIRFI LR E R



{#R Vert.x LI — 1 &/)VAISCHERY wiki RS
B
HEEIGREAIBAUERFEM GF: TXFER) NEE step-1 BXE FE,

BAVEME—TERETT IR, URAJRER RIS, (£ Vert.x LM —1 wiki R, EZERIEN
RS, B EMMNAH, BERSIANESINE, HIPETMUERER Vertx IRIEMEREFEE R
145 Lhri%.

EHFIMER, X wiki RABRRARSIHER HTML A, Bid JDBC EEIMEUEIF L. B
TEIRE, BT EREINTE:

1. Vert.x web [G Vert.x core ff ({BEEHRIZH API LMIEERAH . BB RNEHEFES) 2502
HTTP server,

2. Vert.x JDBC E/imARREMHET JDBC HIFSL AP,

3. Apache FreeMarker @— MBI RAENRSIZE, FARERSIHERTE.,

4. Txtmark B3I Markdown XZASEZ 9 HTML, BIASCH{EF Markdown 7858 wiki T1H,

FHi5—1 Maven IiiH

RFMER Apache Maven fERMET R, TEZERNEEBIFNEME T RSHEERFTRIME, )
A BDURIREREMAMETR (Fla: Grade) .

Vert x ttXRMH T — B S8R, FTUEXERE. WRIRIEFER Git (ERIRAIZHIRFRVIE,
(FBEENEN) KRRAAMEREXITCE, MEEN it/ BE, EMRIEN-—THHGItE
,EO

git clone https://github.com/vert-x3/vertx-maven-starter.git vertx-wiki
cd vertx-wiki

rm -rf .git

git init

TR RM T — 16l verticle MI—TETMIN, MBE src/ BRTAEMN .java XHERKEEX
(hack) wiki IBRZER, BELZE, JREFHMETER, HHEEAINEGIT:

mvn package exec:java

Maven B/ pom.xml 7 MEEEBIISE:

1. EfER Maven Shade @4 RIE— 1B 2MAE R AR Jar FTEXMH (thiKIUH a fat
Jar’) , EE®H -fat.jar

2. BEfEF Exec Maven 1HHERIRMH exec:java DAFTF@IT Vert.x io.vertx.core.Launcher Z&
RUORBIRA, XFENMTEE vertx @TLR (& Vertx N RPEEWRS) RIBIT
(mB8) .


https://github.com/vert-x3/vertx-guide-for-java-devs/tree/master/step-1
http://vertx.io/docs/vertx-web/java/
http://vertx.io/docs/vertx-jdbc-client/java/
http://freemarker.org/
https://github.com/rjeschke/txtmark
https://maven.apache.org/
https://gradle.org/
https://github.com/vert-x3/vertx-maven-starter
https://maven.apache.org/plugins/maven-shade-plugin/
http://www.mojohaus.org/exec-maven-plugin/

ERBEEZRE, RALUEIEFER redeploy.sh 1 redeploy.bat RIANRBEENRIFNEHIE
(ImB) . BEFE, FAXEHMAZTERFRMATH VERTICLE T=5 main verticle RSEFREE!
B—H,

==,
‘IE N
/1L

%H9b, Fabric8 InE THE— Vert.x Maven plugin, ERT#IAML. WE. F18HET—T
Vertx B, £H—1T57%ER Git starter B FEBEMAIINE :

mkdir vertx-wiki
cd vertx-wiki
mvn io.fabric8:vertx-maven-plugin:1.0.7:setup -DvertxVersion=3.5.0

git init

A INTE AR
B5TTE Maven pom.xml S{FRINAETF web ZMEFDE FAIARE:

<dependency>
<groupId>io.vertx</groupId>
<artifactId>vertx-web</artifactId>

</dependency>

<dependency>
<groupId>io.vertx</groupId>
<artifactId>vertx-web-templ-freemarker</artifactId>

</dependency>

<dependency>
<groupId>com.github.rjeschke</groupId>
<artifactId>txtmark</artifactId>
<version>0.13</version>

</dependency>

R

P90 vertx-web-templ-freemarker BFFIRTAIBE, WFRITHERSIZE, Vert.x web 12
R THEHEERNASZHF: Handlebars, Jade. MVEL. Pebble. Thymeleaf LAK Freemarker,

FRIENIN JDBC EIETSIEIAE KA :

<dependency>
<groupId>io.vertx</groupId>
<artifactId>vertx-jdbc-client</artifactId>

</dependency>

<dependency>
<groupId>org.hsqldb</groupId>
<artifactId>hsqldb</artifactId>
<version>2.3.4</version>

</dependency>


https://vmp.fabric8.io/

Vert.x JDBC client FER] BASZ #3{Efa] JDBC-F& S #UIEERIEE., BAMA, ERNNIMBSR,
classpath FFEEH JDBC driver,

HSQLDB 2— M EREMBMNXREEIE (EA Java BE) . B ZERNRABREERE (FEE: &
NREVRERZ2H) £/, BEHiXHFr] OB R MRHIE = 7 BIEERSS 23 M MILIEIT. R TSR
i, EREHRBERESRERNEFEFHE.

EFFIAMER, HSQLDB fERBRANBIBIBEIEEES (RIIWIMEB) . EEARMEEXYE, HE
HSQLDB library Jar 2t 7 JDBC driver, &t Vert.x JDBC HNE B IESIEF HE,
R
Vert.x 132147 MySQL # PostgreSQL client T,
YRR ] A{ER@FIAY Vert.x JDBC client 3% MySQL & PostgreSQL #iEZE, 1B LM
AYEE(E AR XA ERIB EERI I 8 ThiX, TAEB@IZPEZE R JDBC API, ELRIRHEEIFHIEEE
R

Vert.x thi2H 7 ZME7TAVIE R R BVENIERE MongoDB #1 Redis HIFE, #XEBthig (it 7 Eth1zhE
REREERY, 80 Apache Cassandra. OrientDB # ElasticSearch,

=1 verticle

AT wiki REERE  io.vertx.guides.wiki.Mainverticle X— verticle Java &, XPET R
B io.vertx.core.AbstractVerticle , {EJN verticle F9EZE, HIH:

1. IRMHEGEE start 5§ stop AEREE
2. RBE—1BA vertx HIZIRIP (protected) FEX: verticle #EBBFTTERY Vert.x TMERIS|FE
3. R INELEENRNIA0EE, AREE—LINPEEL verticle

NT BoHEAIR verticle, RFEEFUTH start FHiA:

public class MainVerticle extends AbstractVerticle {

@Override

public void start throws Exception {
startFuture.complete();

b
b

start § stop AHEH 2MHEN: —MRBESE, Z—MHEE— future WR5IAH, TZERERT
verticle #]3A1L & house-keeping phases BREHITHIN, FRIEEREEME . FF future WHRSE
B, IRET—MENENENIEL, RRBIFMEXINSE (FEE: B future WRSEEEH

Wr) . ZRFE, —LEHIIANENE cleanup RIBRIEERERFHIRIE, EMEIE— future WRLGHLE
RIEFFYEA, XRFERTNRARIMER.

A word on Vert.x future objects and callbacks


http://hsqldb.org/
http://vertx.io/docs/vertx-mysql-postgresql-client/java/
http://vertx.io/docs/vertx-mongo-client/java/
http://vertx.io/docs/vertx-redis-client/java/

Vert.x future A2 JDK B9 future: Vert.x future A IATEIEFEERIZF PHRALH T LR, 1IN E
BFSLSESHNERIME, LTHEHEESE verticle NEMRERINSE .

Vert.x core AP| EFEERIMF L EHHBER, EALRNOFAREBARAZINARXFRE T BRI 2
], WRTEXTEWNAF—EF, SENFTRESESEHAER:

foo.a(1, resl -> {
if (resil.succeeded()) {
bar.b("abc", 1, res2 -> {
if (res.succeeded()) {
baz.c(res3 -> {
dosomething(resl, res2, res3, resd4 -> {
/7 (...)
1
1
}
1
}
i9F

R%E& core API Ei&it LaiEMfRE ({£F) promise 1 future, {BEIERFARNFEZHRS (—i)
WEA, EUEREIEER EthAEE, Vertx HAZ—TERERMNINE, TZ2FITHERILAIT
I#R eI CAE (Ol reactive extensions (via RxJava), promises #[ futures. fibers (using bytecode

oA 7aqd

instrumentation) =3,

BESATER RxJava XML R RIER NG 281, FiBR Vertx API S EliESEE M, BARFME
SFARER(EAEE, MRS IUHE Vertx R OMES, BTARERINIFFAR, EFSE
PHESRBERZF, FREEREE —FKEZRENSS. E—BERORBHEEFIGILRBERS
TEZIE, BIHMBASIA Rxlava KETERNESHKBUNRUMES AR (streams of processed
events) RER, FAIUARTESEMAIH.

Wiki verticle #1381t A58
RTIEFEAN wiki BITENR, FTED 2 PHITHRNL:

1. BAVEE R JDBC BUEEEE, BNBMAREUEEENNEE
2. ERBEENFEANIN web NEFRFE—1 HTTP fRS23

BTSREBRMAATREME (F170, HTTP fRS523FZEM TCP inOrIBEELWAM) , FHEMIIAMN
HAITHT, web NANKIBESFEENZLUREMERIE.,

AT EBMNBEMES, BMNASTIREX 1A, FAERBIRE—1 future / promise S35
AR SR BA NS BRAITRINE & :

private Future<Void> {
Future<Void> future = Future.future();

return future;



private Future<Void> {
Future<Void> future = Future.future();

return future;

HTF81MARERE— future W&, BBA start FERISEIFAIA—T composition:

@Ooverride

public void throws Exception {
Future<Void> steps = prepareDatabase().compose(v -> startHttpServer());
steps.setHandler(startFuture.completer());

X prepareDatabase M future BINTERL, A/ startHttpServer Fh#%IEFE, T steps future 55
BIEREBURT startHttpserver future B4R, R preparebatabase BZF T

i®, startHttpserver NIAMEIAME, EXMIBRT, steps future FU—DRWAVRESTERK, H
BE— T HRAERNEE,

=& steps FERX: setHandler EXT— hander, AMSEREER. £ LEHGIFH, FHR
=M8{FEH steps F5ERK setHandler , FHIBEIL completer FHERIKE— handler, HAIAE

2

Future<Void> steps = prepareDatabase().compose(v -> startHttpServer());
steps.setHandler(ar -> {
if (ar.succeeded()) {
startFuture.complete();
} else {
startFuture.fail(ar.cause());

}
1)

E: ar BYZEBIZE AsyncResult<void> , AsyncResult<T> ERAFREERITHIBNER, HIN
NElgERBE—1 7 LEWER, JRMIEE—ITRVFEE.

SRR
Wiki BUBEEXHE—KR pages AL, EFEREEUT:
LIE il i
Id Integer Fi

Name Characters Wiki TIIBF, hIElE—

Content Text Wiki T Markdown A&



HIEERFRHEN'E. &, M. URME. E5TE, BIIERNE SQL BONFSEENTAF
fif7E Mainverticle MR, IEFE, b1 HSQLDB mIEMTAYISE SQL, BRIREEHEMXREEUE
BER A ARS8

private static final String SQL_CREATE_PAGES_TABLE = '"create table if not exists Pa
ges (Id integer identity primary key, Name varchar(255) unique, Content clob)";
private static final String SQL_GET_PAGE = "select Id, Content from Pages where Nam
e =°?"; // &

private static final String SQL_CREATE_PAGE = "insert into Pages values (NULL, ?, ?
)"

private static final String SQL_SAVE_PAGE = "update Pages set Content = ? where Id
= 2732

private static final String SQL_ALL_PAGES = "select Name from Pages";

private static final String SQL_DELETE_PAGE = "delete from Pages where Id = ?";

D IBEHN 2 BREHRITIMEBREIERNSMIR, FELt Vert.x JDBC client BJLARS LE SQL SEAN.,

HATHIRF verticle FERIF— JoBcclient IR (RE io.vertx.ext.jdbc 1) HIS|FHRIEH
BIEEREE, H(17E Mainverticle HFEBET dbclient , HHBIET—TKHE org.slf4j &
E’] mEIL;\-LE:i

private JDBCClient dbClient;

private static final Logger LOGGER = LoggerFactory.getLogger(MainVerticle.class);

TERZ— preparedatabase F3/AMTTESLI, EEIMIRER—1 JDBC client #, AEHRIT
SQL, 7£ Pages TAFEMNIER TREIEER:

private Future<Void> prepareDatabase {
Future<Vvoid> future = Future.future();

dbClient = JDBCClient.createShared(vertx, new JsonObject() // & 1
.put("url", "jdbc:hsqldb:file:db/wiki") // FE 2
.put("driver_class", "org.hsqldb.jdbcDriver") // E 3
.put("max_pool_size", 30)); // i 4

dbClient.getConnection(ar -> { // E 5
if (ar.failed()) {
LOGGER.error("Could not open a database connection", ar.cause());
future.fail(ar.cause()); // 7 6
} else {
SQLConnection connection = ar.result(); /] E 7
connection.execute(SQL_CREATE_PAGES_TABLE, create -> {
connection.close(); // i+ 8
if (create.failed()) {
LOGGER.error("Database preparation error", create.cause());
future.fail(create.cause());
} else {



E:

future.complete(); // i+ 9

}

1)
}
1)

return future;

createshared BIZ—THZRIER, HE vertx LHIEXIRY verticle ZEHRE, BERIREX
2—HEE.

2. @B EE— JSON 453k 6% JDBC client %1%, EA url 35R9E JDBC url,
3. {£A url . driver_class FF3¥EE JDBC driver #H3#gH JDBC driver £,

max_pool_size IBMIRHEEEZE., XEBEigHN 30 BRETVAE, EEEET —THFE, 5) KW
— T ERERETIRE, HERMEBH(NI—T AsyncResult<sQLConnection> , EEEMZBIATG
MBS AT EE ( AsyncResult R LR Future RUEBZEIEN)

WRAEEREI SQL #z, future BIARIMAE R, HERERETHEE (BT cause HERH
) B AsyncResult ,

sQLConnection BFXINMY AsyncResult HIZER. IATRIBMERERMNIT SQL &if,

7. ERAMEE SQL EWRTHINS B ZH1, HEANLFCETIERA close 7ARRMER, SN

JDBC client M HRZGTE (FEZETA) .
BABIhZEK future 12R1E.

R

Vert.x TH 2 #5H SQL BUREER BRI F EXHRHNBIBENZLHE, BT %S SQL &if
b, HRARHEEREZ (flW, WR-KXAMEY) , A, TEAIUEARBHXNESTHIE
R, BAIAEWET THB— T1% jOOq generator for Vert.x 8} POJO mapper Xt#8IH

XTHE

FESIANT—1TBEEICHESR, XE®ERBER SFL4J library, *TFHEKICE, Vertx B ARZEH SR
89 IRATDORIREMRITEY Java BEE., XBZFALAKTE SLF4) SR NE Java £ 2H, ERIEE
AT HEHRTSG—E,

BAIRFEFE(ER Logback fFH AEICHKEFRISTIN, AJAEIT RN TMKE, REISEA SLF4J A
Logback, BLENIXRAN logback-classic , EAFERAIMMTERNKE (INE—R, MIKEE—
MEE)

<dependency>

<groupId>ch.qgos.logback</groupId>
<artifactId>logback-classic</artifactId>
<version>1.2.3</version>

</dependency>


https://github.com/vert-x3/vertx-awesome
https://github.com/jklingsporn/vertx-jooq
https://github.com/BraintagsGmbH/vertx-pojo-mapper
https://www.slf4j.org/
https://logback.qos.ch/

ZIANBERT, SLF4J BMEERZREA Vertx, Netty, C3PO DKk wiki B HEEHEZHE
(MEIYSES ”NHD 1 src/main/resources/logback.xml BLEXHIED L (BEE
https://logback.qos.ch/ XBIREEZER) .

<configuration>

<appender name="STDOUT" class='"ch.qos.logback.core.ConsoleAppender'">
<encoder>

<pattern>%d{HH:mm:ss.SSS} [%thread] %-5level %logger{36} - %msg%n</pattern>
</encoder>
</appender>

<logger name="com.mchange.v2" level="warn"/>
<logger name="io.netty" level="warn"/>

<logger name="io.vertx" level="info"/>

<logger name="io.vertx.guides.wiki" level="debug"/>

<root level="debug">
<appender-ref ref="STDOUT"/>
</root>

</configuration>

B{EE#H#EZE, HSQLDB ER#RAT, SEIu\lﬂz:%%%?‘EEE SHAKE., BANERT, BESIHERER
EEIU,V;L, Fﬁuﬁﬂ]?_mﬁr_ﬁﬁﬂj‘ B3 h0 Dphsqldb.reconfig_logging=false EI%%5 Java
EIWRZEAEX—R,

HTTP FRS323401A 1L

HTTP BRSB2@E(ER vertx-web IH, RIERBZHFBAEZAN HTTP IBREENX D LKIEH. EfR
£, Vertx core APl R1FF/E HTTP BRSB2BEHBITENNER, BERAREEMTHRBIEEK
URL R ESRIZHEARE handler, 1R#E URL. HTTP AiEHER N ZiEKEFENLIE handler, X{E
= router FIEF,

Mg I RRRIREBERIEH, T8 HTTP IRS5E:4AR:

private Future<Void> startHttpServer {
Future<Void> future = Future.future();
HttpServer server = vertx.createHttpServer(); /7 FE 1

Router router = Router.router(vertx); // FE 2
router.get("/").handler(this::indexHandler);
router.get("/wiki/:page").handler(this::pageRenderingHandler); // i 3
router.post().handler(BodyHandler.create()); // i+ 4
router.post("/save").handler(this::pageUpdateHandler);
router.post('"/create").handler(this::pageCreateHandler);
router.post("/delete").handler(this::pageDeletionHandler);

server


https://logback.qos.ch/

.requestHandler(router::accept)
.listen( , ar -> {
if (ar.succeeded()) {
LOGGER.info("HTTP server running on port 8080");
future.complete();
} else {
LOGGER.error("Could not start a HTTP server'", ar.cause());
future.fail(ar.cause());

}
1)

return future;

x:
vertx ETFXNRBMHET HERLE HTTP lRSB28. EFUn, TCP/UDP RSB&:|. BEFnS .
. Router ZEFH vertx-web : io.vertx.ext.web.Router ,

3. KAHEEBESH handler, EfTRIAMRYE URL 8§ HTTP AiERME X . XFEFEH handler, 1]
BARAS Java lambda RIANKIAZIL, BXFEEZM handler ki, SIE—1MTABHENERE,
IR URL AJAHBSE, Blal /wiki/:page JGELECEML /wiki/Hello XEFRUER, XiF

page SEUBHKIZRERN Hello ,

4. XB={FEHE HTTP POST 15KEBid io.vertx.ext.web.handler.BodyHandler X/ handler,
TS EsIRIREIERE HTTP &K (fla0, REBERR) (EfITTU#IERN Vert.x buffer 33 5 K(E
F3) B body 1&,

5. router SIRAI AR FARIER HTTP ARSS2]MY handler, fRAE9 RIERLA ZBIE X AEAE handler,

6. FBE—1 HTTP lREZBEF T 1RME, ELLFEE AsyncResult<HttpServer> RMERIEES
I, sese SENEIKIETE TARSSE3HY TCP im O,

HTTP router handlers

startHttpServer JiEH) HTTP BEELEIRIE URL & &k HTTP A& R AER handler,
B— handler & EE— HTTP &K, HITEIEEEE, MURIER FreeMarker #EHRIEFHR HTML 71
H.

F5|71 (¥7T) handler
FURME TAAE wiki TEOA O X —7EIE2H wiki X,



® Wiki home | A Sample Vert.x-; X

& > C @ localhost:8080

Wiki home

Pages:

e Apple
¢ Golo
e Water

BE—NEEA select * SQL &Eif, FHIEEHIERZH FreeMarker 5|ZJERSE HTML Maiz,

indexHandler A iEMIBU0TFAIR:

private final FreeMarkerTemplateEngine templateEngine = FreeMarkerTemplateEngine.cr
eate();

private void indexHandler (RoutingContext context) {
dbClient.getConnection(car -> {
if (car.succeeded()) {
SQLConnection connection = car.result();
connection.query(SQL_ALL_PAGES, res -> {
connection.close();

if (res.succeeded()) {
List<String> pages = res.result() // i+ 1
.getResults()
.stream()
.map(json -> json.getString(0))
.sorted()
.collect(Collectors.toList());

context.put("title", "wiki home"); // i* 2
context.put("pages", pages);
templateEngine.render(context, "templates", "/index.ftl", ar -> { // FE



if (ar.succeeded()) {
context.response().putHeader("Content-Type", "text/html");
context.response().end(ar.result()); // £ 4

} else {
context.fail(ar.cause());
}
1)
} else {
context.fail(res.cause()); // i 5
}
1)
} else {
context.fail(car.cause());
}
1)

>

SQL EiFFERIL JsonArray F1 Jsonobject SEFIASFZZUIRIEI,

RoutingContext SLHIRIMNEEEATHREY, A2 EERSEEE handler £/,
BR-TEREEEFTIRIE, WEM AsyncrResult IEHTH,

ZRINEY, AsyncResult BIEMIREREMNAZE (L string ) , AMEATRIMERER
ZESR HTTP WAL

5. HELMAY, RoutingContext Y fail AIERMET—1SIBAIEZIRE HTTP 500 error 45
HTTP & i,

A WD~

FreeMarker 1&1RN H{EMETE src/main/resources/templates B3, index.ftl ERCEUT
Ffiin:

<#include "header.ftl">
<div class="row">

<div class="col-md-12 mt-1">
<div class="float-xs-right">
<form class="form-inline" action="/create" method="post">
<div class="form-group">
<input type="text" class="form-control" id="name" name="name" placeholder=
"New page name'">
</div>
<button type="submit" class="btn btn-primary">Create</button>
</form>
</div>
<hl class="display-4">${context.title}</h1>
</div>

<div class="col-md-12 mt-1">



<#list context.pages>
<h2>Pages:</h2>
<ul>
<#items as page>
<li><a href="/wiki/${page}">${page}</a></1i>
</#items>
</ul>
<#else>
<p>The wiki is currently empty!</p>
</#list>
</div>

</div>

<#include "footer.ftl">
J —
B&iT FreeMarker ™= context , AJLAERATEETE RoutingContext MR ZAHRBEEIEIE,

RN RZERTEEHRMNTILS M, FAMERITEEDEN header.ftl F1 footer.ftl :

T Thtml
<!DOCTYPE html>
<html lang="en">
<head>

<meta charset="utf-8">

<meta name="viewport" content="width=device-width, initial-scale=1, shrink-to
-fit=no">

<meta http-equiv="x-ua-compatible" content="ie=edge">

<link rel="stylesheet" href="https://maxcdn.bootstrapcdn.com/bootstrap/4.0.0-
alpha.5/css/bootstrap.min.css"

integrity="sha384-AysaV+vQoT3kOAXZk102PThvDr8HYKPZhNT5h/CXfBThSRXQ6jW5D

02ekP5ViFdi" crossorigin="anonymous">

<title>${context.title} | A Sample Vert.x-powered Wiki</title>
</head>
<body>

<div class="container">

" Thtml

</div> <!-- .container -->

<script src="https://ajax.googleapis.com/ajax/libs/jquery/3.1.1/jquery.min.js"
integrity="sha384-3ceskX3iaEnIogmQchP8opvBy3Mi7Ce34nWjpBIwVTHFGYWQS9jwH
DVRNpKKHJIg7"
crossorigin="anonymous"></script>
<script src="https://cdnjs.cloudflare.com/ajax/libs/tether/1.3.7/js/tether.min.
js"
integrity="sha384-XTs3FgkjiBgo8qjEjBkotGmf3wPrWwtA6coPfQDFFEY8ANYJwjalXC



i0SYRBIBZX8"
crossorigin="anonymous"></script>
<script src="https://maxcdn.bootstrapcdn.com/bootstrap/4.0.0-alpha.5/js/bootstr

ap.min.js"
integrity="sha384-BLiI7JTZm+JW1gKa®MOkGRpJIbF238q+qreVrKBC47e3K6BW78kGLr

CkeRX6I9RoK"
crossorigin="anonymous"></script>

</body>
</html>

Wiki TTEEZ handler

Lt handler 268 HTTP GET 153K, AR — BRI Wiki T1HE, FE TE—#:

Apple | A Sample Vert.x-powe X

& C' @ localhost:8080/wiki/Apple

{Apple }

Apple

An excellent fruit!

from https://commons.wikimedia.org/wiki/File:Red_Apple.jpg

LETTERIAF R M T — RIBIREE LA Markdown TN REERNE . SRR RGN, FHREERTREL
handler 5#&tk, REEBAIER JavaScript F1 CSS KNIk gREERMIFF S5 KB,



Apple | A Sample Vert.x-powe X

& C' @ localhost:8080/wiki/Apple

from https://commons.wikimedia.org/wiki/File:Red_Apple.jpg
# Apple
An excellent fruit!
I[An apple]
(https://upload.wikimedia.org/wikipedia/commons/thumb/1/15/Red_Apple.jpg/265px-
Red_Apple.jpg)

_from [https://commons.wikimedia.org/wiki/File:Red_Apple.jpgl
(https://commons.wikimedia.org/wiki/File:Red_Apple.jpg)_

pageRenderingHandler F3EIBU0T:

private static final String EMPTY_PAGE_MARKDOWN =
"# A new page\n" +
ll\nll +

"Feel-free to write in Markdown!\n";

private void pageRenderingHandler (RoutingContext context) {
String page = context.request().getParam("page"); // F 1

dbClient.getConnection(car -> {
if (car.succeeded()) {

SQLConnection connection = car.result();
connection.queryWithParams(SQL_GET_PAGE, new JsonArray().add(page), fetch ->
{ /7 F2
connection.close();
if (fetch.succeeded()) {

JsonArray row = fetch.result().getResults()

.stream()

.findFirst()

.0rElseGet(() -> new JsonArray().add(-1).add(EMPTY_PAGE_MARKDOWN));
Integer id = row.getInteger(0);
String rawContent = row.getString(1);



context.put("title", page);

context.put("id", id);

context.put("newPage", fetch.result().getResults().size() == 0 ? "yes"
"no");

context.put("rawContent", rawContent);

context.put("content", Processor.process(rawContent)); // /& 3

context.put("timestamp", new Date().toString());

templateEngine.render(context, "templates", "/page.ftl", ar -> {
if (ar.succeeded()) {
context.response().putHeader("Content-Type", "text/html");
context.response().end(ar.result());
} else {
context.fail(ar.cause());
}
1)
} else {
context.fail(fetch.cause());
}
1)

} else {
context.fail(car.cause());

1

E:

1. URL % ( /wiki/:name ) BJLAEIT context request X SREXS,
2. BE JsonArray 1RER 2 MIRF, REESELS SQL &Bif,
3. Processor ERXBINNEMAM txtmark Markdown B2,

page.ftl FreeMarker #iRICABE0TER:

<#include "header.ftl">
<div class="row">

<div class="col-md-12 mt-1">
<span class="float-xs-right">
<a class="btn btn-outline-primary" href="/" role="button" aria-pressed="tru
e'">Home</a>
<button class="btn btn-outline-warning" type="button" data-toggle="collapse"

data-target="#editor" aria-expanded="false" aria-controls="editor">
Edit</button>
</span>
<h1 class="display-4">
<span class="text-muted">{</span>



${context.title}
<span class="text-muted">}</span>
</h1>
</div>

<div class="col-md-12 mt-1 clearfix">
${context.content}
</div>

<div class="col-md-12 collapsable collapse clearfix" id="editor">
<form action="/save" method="post">
<div class="form-group">
<input type="hidden" name="id" value="${context.id}">
<input type="hidden" name="title" value="${context.title}">
<input type="hidden" name="newPage" value="${context.newPage}">
<textarea class="form-control" id="markdown" name="markdown" rows="15">${co
ntext.rawContent}</textarea>
</div>
<button type="submit" class="btn btn-primary">Save</button>
<#if context.id != -1>
<button type="submit" formaction="/delete" class="btn btn-danger float-xs-rig
ht">Delete</button>
</#if>
</form>
</div>

<div class="col-md-12 mt-1">

<hr class="mt-1">

<p class="small">Rendered: ${context.timestamp}</p>
</div>

</div>

<#include "footer.ftl">
g S—
B TIHE handler

BIURME T — T XEKEEMTTE, NSRS NTTERLIEHLE handler 5233, It handler SEFF_EFHi%
BHEMIEEPME—FICR, MERRNEEDE Wiki TTE (X85FH URL ZE) . BRNXIITE
RFTE, FRBA pageRenderingHandler JANSTEMIEERBIANA, REERBERREFN, 7
RABIETTHE.

pageRenderingHandler 753E@E HTTP 303 YRS EE [QSESC :

private void pageCreateHandler (RoutingContext context) {
String pageName = context.request().getParam("name");
String location = "/wiki/" + pageName;
if (pageName == null || pageName.isEmpty()) {
location = "/";



}

context.response().setStatusCode( );
context.response().putHeader("Location", location);
context.response().end();

{fR{ZT1E handler

pageUpdateHandler J53AAME{RTF Wiki TIEATHI HTTP POST iEXK., AIgEEMMIER: —=—EHB
BHTIE ({FF SQL update ) ; HERF—DMIIE (A SQL insert )

private void {
String id = context.request().getParam("id");
String title = context.request().getParam("title");
String markdown = context.request().getParam("markdown");
boolean newPage = "yes'".equals(context.request().getParam('"newPage"));

dbClient.getConnection(car -> {
if (car.succeeded()) {
SQLConnection connection = car.result();
String sql = newPage ? SQL_CREATE_PAGE : SQL_SAVE_PAGE;
JsonArray params = new JsonArray();
if (newPage) {
params.add(title).add(markdown);
} else {
params.add(markdown).add(id);
}
connection.updatewithParams(sql, params, res -> {
connection.close();
if (res.succeeded()) {
context.response().setStatusCode( );
context.response().putHeader("Location", "/wiki/" + title);
context.response().end();
} else {
context.fail(res.cause());
}
1)
} else {
context.fail(car.cause());

1. BT HTTP POST i5RKIIFRESEFILAUEET RoutingContext BEXF. FE: MREHIR
it BodyHandler , XLESHFITEEEIE, FEM HTTP POST 153K payload R F5igigG
BIRBHIE,

2. HAVFEM page.ftl FreeMarker {EHRERMNTTEFESREN— N EBFER, FEMNEEH



TETEME— 1 E.
3. EMFERA JsonArray REBEUELLTIRIEN SQL,
4. updatewithParams JFiA#FARMNIT insert / update / delete SQL #RfE.
5 BINE, BiMEREERZIREEENE.

MIFRTIE handler

pageDeletionHandler FiARILINREER: 287E Wiki TWERME—FRR, H1T delete SQL #RfE,
m\}éiﬂirﬂi” Wlkl E-D'i

private void {
String id = context.request().getParam("id");
dbClient.getConnection(car -> {
if (car.succeeded()) {
SQLConnection connection = car.result();
connection.updatewWithParams(SQL_DELETE_PAGE, new JsonArray().add(id), res ->

connection.close();
if (res.succeeded()) {
context.response().setStatusCode( );
context.response().putHeader("Location", "/");
context.response().end();
} else {
context.fail(res.cause());
}
1)
} else {
context.fail(car.cause());
}
1
}

1BITERAIRIN
Z|b, 189 Wiki R XIEE TEH BINEES
EiB1TZ81, BFEFER Maven WEFANININE :

$ mvn clean package

RANREFEN Jar XHBETHETENME (8245 Vert.x ] JDBC #ERE) , FANGITERAILN
N RIEE RS

$ java -jar target/wiki-step-1-1.1.0-fat.jar

SRIETA BT LAE R 52 2215 18) http://localhost: 8080/ SEEZ AR Wiki Kz M~


http://localhost:8080/

01. £/ Vert.x LI — T &/ VB SLHERT wiki REE

28



&Ey: JMIIo]EFHRY Verticle

R

BRIGRRIEAUERFM OF: EXEIR) WEE step-2 BR TKXE,
ZFEFEIRER, BI1ERT — el BMERR Wiki N, BERSSH 2 H{HE —Lh
1. I HTTP IERNABSHLEBIEENABRRER—TAEZF

2. FZEEHE (H1W: wOS. JOBC BehEE) EUFRBENFERERBELBZH

RS RANERE
HRME MEAIRHEERS, UL Verticle #0435 AT B A :

11{'0/(}”
Event Bus

T—=
Hitp server ve/'f/'c/e ~ e’
b M

”U/)dafe for page”

™M

“Page with id 1234?" ¢

Hitp server Vg/!]‘/c/g Database client verticle

HATIGEBE 2 1 verticle RO BILIE HTTP IE RS EUBIFA M., X 2 1 verticle Z[BJHAREIZGE
51, EfNXXET event bus FEBINEF KIEEEINKERE., XE—FEREERAMEE.

£ event bus EZEBHEERA JSON 18Xk IE., RE Vertx W TFEXRSHIFEREN LT, XFHF
EMRENFIINAE, BEEEN ¥R, JSON 2—PAEN%E, JSON NBE—MILEHMEE
BIEELTXANXAER, WTFZIFZIESH Vert.x Eix, JSON fMEREZIE, HEAUEARIESH
51 verticle Z[B)fE#ER.

HTTP BR55%S verticle
Verticle ZERIE S start HIEWMTAAR:

public class HttpServerVerticle extends AbstractVerticle {


https://github.com/vert-x3/vertx-guide-for-java-devs/tree/master/step-2

private static final Logger LOGGER = LoggerFactory.getLogger (HttpServervVerticle.c
lass);

public static final String CONFIG_HTTP_SERVER_PORT = "http.server.port"; // j* 1
public static final String CONFIG_WIKIDB_QUEUE = "wikidb.queue";

private String wikiDbQueue = "wikidb.queue'";

@Override
public void start throws Exception {

wikiDbQueue = config().getString(CONFIG_WIKIDB_QUEUE, "wikidb.queue"); // i* 2
HttpServer server = vertx.createHttpServer();

Router router = Router.router(vertx);
router.get("/").handler(this::indexHandler);
router.get("/wiki/:page").handler(this::pageRenderingHandler);
router.post().handler(BodyHandler.create());
router.post("/save").handler(this: :pageUpdateHandler);
router.post("/create").handler(this::pageCreateHandler);
router.post("/delete").handler(this::pageDeletionHandler);

int portNumber = config().getInteger(CONFIG_HTTP_SERVER_PORT, ), // F 3
server
.requestHandler(router::accept)
.listen(portNumber, ar -> {
if (ar.succeeded()) {
LOGGER. info("HTTP server running on port " + portNumber);
startFuture.complete();
} else {
LOGGER.error ("Could not start a HTTP server", ar.cause());
startFuture.fail(ar.cause());

E:

1. BNIRELAT verticle EEESHEEH public: HTTP I [OF] event bus FIEWEH BRILR SRR
(BT =B BRI EIERE verticle) .

2. AbstractVerticle#config() FiERFIHRIEHEMN verticle BEB&, TERXRBERENIBRT, BER

BB,

3. EEEBEEARRPRTF string EE, BR fH/RE. EZH JSON BUEEEEAILA,

KhHEHMEBORZEHE HTTP 18XKIE, FZIEURERIZEIRA event bus JHE . THE
indexHandler Ai&:



private final FreeMarkerTemplateEngine templateEngine = FreeMarkerTemplateEngine.cr
eate();

private void indexHandler {

DeliveryOptions options = new DeliveryOptions().addHeader("action", "all-pages");
/] FE 2

vertx.eventBus().send(wikiDbQueue, new JsonObject(), options, reply -> { // £ 1
if (reply.succeeded()) {

JsonObject body = (JsonObject) reply.result().body(); // F 3

context.put("title", "wWiki home");

context.put('"pages", body.getJsonArray("pages").getList());

templateEngine.render(context, "templates'", "/index.ftl", ar -> {

if (ar.succeeded()) {

context.response().putHeader("Content-Type", "text/html");
context.response().end(ar.result());

} else {
context.fail(ar.cause());
}
1)
} else {
context.fail(reply.cause());
}
1
}
J E—
*:

1. AIAM vertx XTRAENSG event bus, FfTHEUERE verticle MBATIAIXHER.
2. {EIXIEIN (delivery option) RFFHA1IEE headers. payload codecs F timeouts,
3. HINRY, EINAHEE payload,

AILEZRI, —1 eventbus JEEER T body. option ARFIEAMIEIE ., HFESEREM, FILAER
7&%A handler B send F5i%,

(148 payload #8859 JSON X5, TR A action AYHE header EIEEFURE verticle N7 H#
TH—"142R1E ( action )

verticle R FRIRIZEIEH handler [E4#X A event-bus IREX. ZAEEHE:
private static final String EMPTY_PAGE_MARKDOWN =
"# A new page\n" +
||\nll +
"Feel-free to write in Markdown!\n";

private void pageRenderingHandler {

String requestedPage = context.request().getParam("page");



JsonObject request = new JsonObject().put("page", requestedPage);

DeliveryOptions options = new DeliveryOptions().addHeader("action", "get-page");
vertx.eventBus().send(wikiDbQueue, request, options, reply -> {

if (reply.succeeded()) {
JsonObject body = (JsonObject) reply.result().body();

boolean found = body.getBoolean('"found");

String rawContent = body.getString("rawContent", EMPTY_PAGE_MARKDOWN) ;
context.put("title", requestedPage);

context.put("id", body.getInteger("id", -1));

context.put('"newPage", found ? "no" : "yes");
context.put("rawContent", rawContent);

context.put('"content", Processor.process(rawContent));
context.put("timestamp", new Date().toString());

templateEngine.render(context, "templates","/page.ftl", ar -> {
if (ar.succeeded()) {
context.response().putHeader("Content-Type", "text/html");
context.response().end(ar.result());

} else {
context.fail(ar.cause());
}
1)
} else {
context.fail(reply.cause());
}
1)
}
private void pageUpdateHandler {

String title = context.request().getParam("title");
JsonObject request = new JsonObject()
.put("id", context.request().getParam("id"))
.put("title", title)
.put("markdown", context.request().getParam('"markdown"));

DeliveryOptions options = new DeliveryOptions();

if ("yes".equals(context.request().getParam('"newPage"))) {
options.addHeader ("action", '"create-page");

} else {
options.addHeader ("action", '"save-page");

vertx.eventBus().send(wikiDbQueue, request, options, reply -> {
if (reply.succeeded()) {
context.response().setStatusCode( );
context.response().putHeader("Location", "/wiki/" + title);



context.response().end();
} else {
context.fail(reply.cause());
}
1
}

private void {
String pageName = context.request().getParam('"name'");
String location = "/wiki/" + pageName;
if (pageName == null || pageName.isEmpty()) {

location = "/";

}
context.response().setStatusCode( );
context.response().putHeader("Location", location);
context.response().end();

private void {
String id = context.request().getParam("id");
JsonObject request = new JsonObject().put("id", id);
DeliveryOptions options = new DeliveryOptions().addHeader("action", "delete-page"
)i
vertx.eventBus().send(wikiDbQueue, request, options, reply -> {
if (reply.succeeded()) {
context.response().setStatusCode( );
context.response().putHeader("Location", "/");
context.response().end();
} else {
context.fail(reply.cause());

1

FURERE verticle

B JDBC EMIEEEARTERE driver REEE, FEZAIRMRAST, HEBHERIBEINEBZ
.
AJECERY SQL Hif

B verticle A AEB FcAIERIBIVEENECESEL, BENTTUEFH—F, M properties XN
SQL EifiEa),

BB MNERINERENEESE, STAEFERNSMERRINTRETREE., XM ENRBETH
BUERNANERY JDBC driver 1 SQL /=

Verticle LRI+ # D T B ERNEN:



public class WikiDatabaseVerticle extends AbstractVerticle {

public static final String CONFIG_WIKIDB_JDBC_URL = "wikidb.jdbc.url";

public static final String CONFIG_WIKIDB_JDBC_DRIVER_CLASS = "wikidb.jdbc.driver
class";

public static final String CONFIG_WIKIDB_JDBC_MAX_ POOL_SIZE = "wikidb.jdbc.max_ po
ol_size";

public static final String CONFIG_WIKIDB_SQL_QUERIES_RESOURCE_FILE = "wikidb.sqlg
ueries.resource.file";

public static final String CONFIG_WIKIDB_QUEUE = "wikidb.queue";

private static final Logger LOGGER = LoggerFactory.getLogger(WikiDatabaseVerticle
.class);

/7 ()

SQL EW#HKFEE— properties X4, X3F HSQLDB EIAER T, FET

src/main/resources/db-queries.properties

create-pages-table=create table if not exists Pages (Id integer identity primary ke
y, Name varchar(255) unique, Content clob)

get-page=select Id, Content from Pages where Name = ?

create-page=insert into Pages values (NULL, ?, ?)

save-page=update Pages set Content = ? where Id = ?

all-pages=select Name from Pages

delete-page=delete from Pages where Id = ?

THER wikiDatabaseverticle ZFEMXHEHAINEL SQL &1, HEA—T map BIHKE3:

private enum SqglQuery {
CREATE_PAGES_TABLE,
ALL_PAGES,
GET_PAGE,
CREATE_PAGE,
SAVE_PAGE,
DELETE_PAGE

private final HashMap<SqlQuery, String> sqlQueries = new HashMap<>();
private void loadSqlQueries throws IOException {

String queriesFile = config().getString(CONFIG_WIKIDB_SQL_QUERIES_RESOURCE_FILE);
InputStream queriesInputStream;
if (queriesFile != null) {
gueriesInputStream = new FileInputStream(queriesFile);
} else {



queriesInputStream = getClass().getResourceAsStream("/db-queries.properties");

Properties queriesProps = new Properties();
queriesProps.load(queriesInputStream);
queriesInputStream.close();

sglQueries.put(SqlQuery.CREATE_PAGES_TABLE, queriesProps.getProperty('create-page
s-table"));

sqlQueries.put(SqlQuery.ALL_PAGES, queriesProps.getProperty("all-pages"));

sqlQueries.put(SqlQuery.GET_PAGE, queriesProps.getProperty("get-page"));

sqlQueries.put(SqlQuery.CREATE_PAGE, queriesProps.getProperty("create-page"));

sqlQueries.put(SqlQuery.SAVE_PAGE, queriesProps.getProperty('"save-page"));

sqlQueries.put(SqlQuery.DELETE_PAGE, queriesProps.getProperty("delete-page"));

HAVMER sqlquery WEEXKBSKEG ZEERBHERFENEES, It verticle 89 start AEUWT
i :

private JDBCClient dbClient;

@Override
public void start throws Exception {
/*
* Note: this uses blocking APIs, but data is small...
*/

loadsqlQueries(); // i+ 1

dbClient = JDBCClient.createShared(vertx, new JsonObject()
.put("url”, config().getString(CONFIG_WIKIDB_JDBC_URL, "jdbc:hsqgldb:file:db/wik
i"))
.put("driver_class", config().getString(CONFIG_WIKIDB_JDBC_DRIVER_CLASS, "org.h
sgldb.jdbcDriver"))
.put("max_pool size", config().getInteger (CONFIG_WIKIDB_JDBC_MAX_POOL_SIZE, )

));

dbClient.getConnection(ar -> {
if (ar.failed()) {
LOGGER.error("Could not open a database connection", ar.cause());
startFuture.fail(ar.cause());
} else {
SQLConnection connection = ar.result();
connection.execute(sglQueries.get(SqlQuery.CREATE_PAGES_TABLE), create -> {
/7 FE 2
connection.close();
if (create.failed()) {
LOGGER.error("Database preparation error", create.cause());
startFuture.fail(create.cause());
} else {



vertx.eventBus().consumer (config().getString(CONFIG_WIKIDB_QUEUE, "wikidb
.queue"), this::onMessage); // it 3
startFuture.complete();

¥

K

j —

1. BBNEENTRT Vertx PIEFEEEN—NREN — B RHEIL API, {8150 classpath Y5
FEHEAERSANEO, AREITEZFIFEER, FATRILAER Vert.x executeBlocking 733K
SRIGFEZER 1/0 IRIEM event loop FIFFZEIEHthZTE (a worker thread) , {BENEIEIER /N,
XEHHATIEEIRENFL,

2. X2— £/ saL Earfl+.

3. consumer J5iEFEM— event bus #& 52 handler, (The consumer method registers an

event bus destination handler.)

DEREKR

event bus JH 2 handler fi/2 onMessage FAJ&:

public enum ErrorCodes {
NO_ACTION_SPECIFIED,
BAD_ACTION,
DB_ERROR

public void onMessage {

if ('message.headers().contains("action")) {
LOGGER.error("No action header specified for message with headers {} and body {
ja
message.headers(), message.body().encodePrettily());
message.fail(ErrorCodes.NO_ACTION_SPECIFIED.ordinal(), "No action header specif
ied");
return;

}

String action = message.headers().get("action");

switch (action) {
case "all-pages":
fetchAllPages(message);
break;
case '"get-page":
fetchPage(message);
break;



case '"create-page":
createPage(message);
break;

case '"save-page'":
savePage(message);
break;

case '"delete-page":
deletePage(message);
break;

default:
message.fail(ErrorCodes.BAD_ACTION.ordinal(), "Bad action: " + action);

BMNABMEREX T —T Errorcodes %, HAIDMKARREEIRAHEERIZE, Message £
B fail A& RET—TREAESEESRNAN, REIHEREERSE—TRK

AsyncResult ,

> JDBC EFimH 2 RS
2BEFINE, TIUERHIT SQL EHHSERE

1. BS&EE
2. HITiER
3. BRUEE

METENRBE—&, XZSBETRIRE, HBFERENERGEND:

dbClient.getConnection(car -> {
if (car.succeeded()) {
SQLConnection connection = car.result();
connection.query(sqlQueries.get(SqlQuery.ALL_PAGES), res -> {
connection.close();
if (res.succeeded()) {
List<String> pages = res.result()
.getResults()
.stream()
.map(json -> json.getString(0))
.sorted()
.collect(Collectors.toList());
message.reply(new JsonObject().put("pages", new JsonArray(pages)));
} else {
reportQueryError(message, res.cause());
3

1)
} else {

reportQueryError(message, car.cause());

1



I Vertx 3.5.0 744, JDBC ZEfETHIAS S —HEIIMIRIE, HATLUEM— EERMIT SQL BIE,
AEEOES. 5EERBYE—N, BELEORBNTRR:

dbClient.query(sqlQueries.get(SgqlQuery.ALL_PAGES), res -> {
if (res.succeeded()) {
List<String> pages = res.result()
.getResults()
.stream()
.map(json -> json.getString(0))
.sorted()
.collect(Collectors.toList());
message.reply(new JsonObject().put("pages", new JsonArray(pages)));
} else {
reportQueryError(message, res.cause());
}
i9F

R THRERGEEER, RAT—TRENZSFEREER., SR T &SR SQL #iFkix, BEEEM
— M EREFIEEEY.

KPFTRRIBEE onMessage D AREANHEEEFERARNLELE:

private void {
dbClient.query(sqlQueries.get(SglQuery.ALL_PAGES), res -> {
if (res.succeeded()) {
List<String> pages = res.result()
.getResults()
.stream()
.map(json -> json.getString(0))
.sorted()
.collect(Collectors.toList());
message.reply(new JsonObject().put("pages", new JsonArray(pages)));
} else {
reportQueryError(message, res.cause());

K

private void {
String requestedPage = message.body().getString("page");
JsonArray params = new JsonArray().add(requestedPage);

dbClient.queryWithParams(sqlQueries.get(SqlQuery.GET_PAGE), params, fetch -> {
if (fetch.succeeded()) {
JsonObject response = new JsonObject();
ResultSet resultSet fetch.result();
if (resultSet.getNumRows() == 0) {
response.put("found", false);
} else {



response.put("found", true);
JsonArray row = resultSet.getResults().get(0);
response.put("id", row.getInteger(0));
response.put("rawContent", row.getString(1));

}

message.reply(response);

} else {
reportQueryError(message, fetch.cause());

1

private void createPage {
JsonObject request = message.body();
JsonArray data = new JsonArray()
.add(request.getString("title"))
.add(request.getString("markdown"));

dbClient.updatewithParams(sqlQueries.get(SqlQuery.CREATE_PAGE), data, res -> {
if (res.succeeded()) {
message.reply("ok");
} else {
reportQueryError(message, res.cause());

K

private void savePage {
JsonObject request = message.body();
JsonArray data = new JsonArray()
.add(request.getString("markdown"))
.add(request.getString("id"));

dbClient.updateWithParams(sqlQueries.get(SqlQuery.SAVE_PAGE), data, res -> {
if (res.succeeded()) {
message.reply("ok");
} else {
reportQueryError(message, res.cause());

IOF

private void deletePage {
JsonArray data = new JsonArray().add(message.body().getString("id"));

dbClient.updatewWithParams(sqlQueries.get(SqlQuery.DELETE_PAGE), data, res -> {
if (res.succeeded()) {
message.reply("ok");
} else {
reportQueryError(message, res.cause());



i3F

private void {
LOGGER.error("Database query error", cause);
message.fail(ErrorCodes.DB_ERROR.ordinal(), cause.getMessage());

£ main verticle & ZE verticles

HANUBARE mainverticle 2K, (BEARETFE—IREBEMBWSEZENE, ENERRERMINEA, B8
ZHfthverticle,

TEIBERE 7T — wikibatabaseVerticle 3Effll, T HttpServerVerticle 3Lfjl:

public class extends {
@Override
public void throws Exception {

Future<String> dbVerticleDeployment = Future.future();
vertx.deployVerticle(new WikiDatabaseVerticle(), dbVerticleDeployment.completer

0));
dbVerticleDeployment.compose(id -> {

Future<String> httpVerticleDeployment = Future.future();
vertx.deployVerticle(
"io.vertx.guides.wiki.HttpServerVerticle",
new DeploymentOptions().setInstances(2),
httpVerticleDeployment.completer());

return httpVerticleDeployment;

}).setHandler (ar -> {
if (ar.succeeded()) {
startFuture.complete();
} else {
startFuture.fail(ar.cause());

1)

s,

/

1. B verticle BT HEIE, FAUBKIIFZE—T rFuture . SEERBRE string NREZEN
MEEZfE, S1FEI—1 verticle AUFRIRTT .
2. BMEN—FHXZFEA new FREBIE— verticle 3£, REEEHNIRSIFBERL deploy 5



5. completer IR[EIMIER— handler, ERARERERISTAIXT future,

3. A compose 1ZIMFHAESEIUIMERGENITRDIRE. SBIEM future BTN, HAER
BRAEROE .

4, AJBUBIIEBIEANFRIBERIEE— verticle XKEE . NTFHM JIVMIBERIR, ETFFRBENR
HF— module / script #387E,

. DeploymentOption EAVFEE EPERISSHINER.

6. AEREURE F— future, ENTHEHLAHSIRIENTK.

7. BAIENXT— handler 3R&RAR5EH Mainverticle start future,

HRBREVIRRIBE R BT 1R 01t 4 HTTP server AJLAKERE 2 —1 TCP I OMX, MAREIMENIRO S
FAEtEIR. EATAZERT web BZRKM, BAIREXEFEAFR TCPinO, FEFE—THIEN
HTTP {CEERSLHLim O8] A9 Sa #t518,

i Vert.x 89 verticle AJLASEHLZ 4 verticle = —> TCP im0, RE#ILFE (accepting threads)
EANNBEZRSEREFET RO,



BEW: Vert.x IS
o
IEXMRREANERTM (: KX HOE step3 BR THA

BT RNTINRR, ZRNERNELXE—TEARN#HL: HET eventbus, MIIAIECERN
verticle BT F5H BRER; FRY, BfIEBFHLT verticle TR IASE §FAIR XS T & I K B4F A7
F3 CPU #Z1l),

ATEZXMD 2, BI1EERNEIEITHER Vert.x BRS (services) . IREBHMBET, BN
verticle FEMWEMIREEX 72O, BN, ABGZRBHEECELEER, MEFARBERNEK
{&F event bus JHE.,

Java NI RHE A TILNE:

step-3/src/main/java/

L— io
L— vertx
L— guides
L— wiki
F— Mainverticle.java
— database

| — ErrorcCodes. java

— SqlQuery.java
— wikiDatabaseService.java

— wikiDatabaseVerticle.java

!
!
| — wikiDatabaseServiceImpl.java
|
| L— package-info.java

L— HttpServerVerticle.java

e io.vertx.guides.wiki INFEEIE main verticle
e io.vertx.guides.wiki.database BIEEUERE verticle LA service
e io.vertx.guides.wiki.http BIE HTTP fRS528 verticle

% Maven B2 &
Bit, RNWIMBEERMUA TR MEE ., B— 1% vertx-service-proxy API:

<dependency>
<groupId>io.vertx</groupId>
<artifactId>vertx-service-proxy</artifactId>
</dependency>

B, BMNFE Vertx UIBEMER, HRERENKE (FLL scope HIREN provided ) :


https://github.com/vert-x3/vertx-guide-for-java-devs/tree/master/step-3

<dependency>
<groupId>io.vertx</groupId>
<artifactId>vertx-codegen</artifactId>
<scope>provided</scope>

</dependency>

BN T BEBAERRRS, BNEEEMMIAE—T maven-compiler-plugin BLE, @I—1
javac JERRROIERISRECIN:

<plugin>
<artifactId>maven-compiler-plugin</artifactId>
<version>3.5.1</version>
<configuration>
<source>1.8</source>
<target>1.8</target>
<uselIncrementalCompilation>false</useIncrementalCompilation>

<annotationProcessors>
<annotationProcessor>io.vertx.codegen.CodeGenProcessor</annotationProce

ssor>
</annotationProcessors>
<generatedSourcesDirectory>${project.basedir}/src/main/generated</generated
SourcesDirectory>
<compilerArgs>
<arg>-AoutputDirectory=${project.basedir}/src/main</arg>
</compilerArgs>
</configuration>
</plugin>

AR £RAARIBBET src/main/generated , 1% IntelliJ IDEA 3X2£ IDE = BaEEMA
classpath,

NTBRERNZ R, EF maven-clean-plugin WITF:

<plugin>
<artifactId>maven-clean-plugin</artifactId>
<version>3.0.0</version>
<configuration>
<filesets>
<fileset>
<directory>${project.basedir}/src/main/generated</directory>
</fileset>
</filesets>
</configuration>
</plugin>

R ARSS 120



EX—TRSBEFEOMBGEX Java ZO—HFEH, RTUHAEET—LERHEMN, MNERKIBRFRIE
Vert.x RESEMARBAINS 2R E#(E,

EORTREX RN TH:

@ProxyGen
public interface WikiDatabaseService {

@Fluent
WikiDatabaseService fetchAllPages

@Fluent
WikiDatabaseService fetchPage

I

@Fluent
WikiDatabaseService createPage

’

@Fluent
WikiDatabaseService savePage(int

I

@Fluent
WikiDatabaseService deletePage(int

{ —

1. @1 Proxyeen JFERAVERFRALAILL service WEFiInCIEEMAABAR,

2. Fluent FRREFNAN, EEMNEREONAERATUEREA, 3 service AIgERMEEAM JVMIES
{ERAMNIHER, XN FRBEMSERIRRER.

3. SEERBBINRBERFF B Java BEAiliZEE) JSON ITREA. HMEELE ., FEZAIIRRIAIE
BIREREEE ( java.util ) ( List . set . Map ) ., HEREAEMERN Java £ER
Vertx BIEXN R, TEANENNRI @patacbject FhE, HBIb, ERJAEE service 5|FERT
=,

4. AN service IBIEETREER, FRIUARE—TSEHENN Handler<AsyncResult<T>> , {EfCRE4A
BAEY, T RLEHANESE—FEZNEE,

service & IR —MEFSTTIENR N A LRSI IR HLHIN R, MURREHE—TKEERET event bus
MNEFIRICE, XEEERIFISTE.

=
BB RGBT EIMRANER ERBESTIRGEIME, BHEHEXN create !

static WikiDatabaseService create

{

return new WikiDatabaseServiceImpl(dbClient, sqlQueries, readyHandler);



Vert.x (RIS RZEBIEM IR, HEFAERZIMLE vertxeBrroxy EEEAN®R. RIBENIESEE
2 Vert.x 35| IAK event bus BIB frithtit,

static WikiDatabaseService createProxy {
return new WikiDatabaseServiceVertxEBProxy(vertx, address);

FE FLE—hRTP, FAE sqlquery F Errorcodes WEHFERTFENNTRERZE, MiX—hk
f, EfIDAIEXTE Sqlquery.java # ErrorcCodes.java ZH, (F&EE: rAIAEEER
BIER R 80t R IRERCED)

#N IR AR 55 50 E

BIRERSHIIME E—hR wikiDatabaseverticle MIEIZhA. REBHXBIMEMEREIR
HESER handler CRIREWIAMHER) , URGAEBERFRHETRIER RENREITE M
Ib) o

ESAELINN e
class WikiDatabaseServiceImpl implements WikiDatabaseService {

private static final Logger LOGGER = LoggerFactory.getlLogger (WikiDatabaseServic
eImpl.class);

private final HashMap<SqlQuery, String> sqlQueries;
private final JDBCClient dbClient;

WikiDatabaseServiceImpl(JDBCClient dbClient, HashMap<SqlQuery, String> sqlQueri
es, Handler<AsyncResult<wWikiDatabaseService>> readyHandler) {
this.dbClient = dbClient;
this.sqlQueries = sqlQueries;

dbClient.getConnection(ar -> {

if (ar.failed()) {
LOGGER.error("Could not open a database connection", ar.cause());
readyHandler.handle(Future.failedFuture(ar.cause()));

} else {
SQLConnection connection = ar.result();
connection.execute(sqlQueries.get(SqlQuery.CREATE_PAGES_TABLE), create

connection.close();

if (create.failed()) {
LOGGER.error("Database preparation error", create.cause());
readyHandler.handle(Future.failedFuture(create.cause()));

} else {
readyHandler.handle(Future.succeededFuture(this));



1)
}
)
}
@Override

public WikiDatabaseService fetchAllPages
{

dbClient.query(sglQueries.get(SqlQuery.ALL_PAGES), res -> {

if (res.succeeded()) {
JsonArray pages = new JsonArray(res.result()
.getResults()
.stream()
.map(json -> json.getString(0))
.sorted()
.collect(Collectors.toList()));
resultHandler.handle(Future.succeededFuture(pages));

} else {
LOGGER.error("Database query error", res.cause());
resultHandler.handle(Future.failedFuture(res.cause()));

3

i

return this;
}
@Override

public wWikiDatabaseService fetchPage
{
dbClient.queryWithParams(sqlQueries.get(SqlQuery.GET_PAGE), new JsonArray()
.add(name), fetch -> {
if (fetch.succeeded()) {
JsonObject response = new JsonObject();
ResultSet resultSet = fetch.result();
if (resultSet.getNumRows() == 0) {
response.put("found", false);
} else {
response.put("found", true);
JsonArray row = resultSet.getResults().get(0);
response.put("id", row.getInteger(0));
response.put("rawContent", row.getString(1));
}
resultHandler.handle(Future.succeededFuture(response));
} else {
LOGGER.error ("Database query error", fetch.cause());
resultHandler.handle(Future.failedFuture(fetch.cause()));
}
1)

return this;



@Override
public WikiDatabaseService createPage
{
JsonArray data = new JsonArray().add(title).add(markdown);
dbClient.updatewWithParams(sqlQueries.get(SqlQuery.CREATE_PAGE), data, res -

if (res.succeeded()) {
resultHandler.handle(Future.succeededFuture());

} else {
LOGGER.error("Database query error", res.cause());
resultHandler.handle(Future.failedFuture(res.cause()));

3

1)

return this;
3
@Override

public WikiDatabaseService savePage(int
{
JsonArray data = new JsonArray().add(markdown).add(id);
dbClient.updatewWithParams(sqlQueries.get(SglQuery.SAVE_PAGE), data, res ->

if (res.succeeded()) {
resultHandler.handle(Future.succeededFuture());

} else {
LOGGER.error ("Database query error", res.cause());
resultHandler.handle(Future.failedFuture(res.cause()));

}

1)

return this;
}
@override

public WikiDatabaseService deletePage(int
{
JsonArray data = new JsonArray().add(id);
dbClient.updatewithParams(sqlQueries.get(SqlQuery.DELETE_PAGE), data, res -

if (res.succeeded()) {
resultHandler.handle(Future.succeededFuture());

} else {
LOGGER.error("Database query error", res.cause());
resultHandler.handle(Future.failedFuture(res.cause()));

}

1)

return this;



NTEEBERRIBRE, TFEM—HFE: £ service B T™EI— package-info.java TR
EN— Vert.x {&iR:

@ModuleGen(groupPackage = "io.vertx.guides.wiki.database", name = "wiki-database")
package io.vertx.guides.wiki.database;

import io.vertx.codegen.annotations.ModuleGen;

FEBUREE verticle P REHUBERS

ERKEBD EIEELL BB EEEETEE] T wikiDatabaseServiceImpl ZH, FflA
wikiDatabaseVerticle EMERBERMNAE: start AEATIIEMRS: Z—1TEAERTF
hNE; sQL iEa:

public class WikiDatabaseVerticle extends AbstractVerticle {

public static final String CONFIG_WIKIDB_JDBC_URL = "wikidb.jdbc.url";

public static final String CONFIG_WIKIDB_JDBC_DRIVER_CLASS = "wikidb.jdbc.driver_
class";

public static final String CONFIG_WIKIDB_JDBC_MAX_POOL_SIZE = "wikidb.jdbc.max_po
ol _size";

public static final String CONFIG_WIKIDB_SQL_QUERIES_RESOURCE_FILE = "wikidb.sqglq
ueries.resource.file";

public static final String CONFIG_WIKIDB_QUEUE = "wikidb.queue";

@Override
public void start throws Exception {

HashMap<SqlQuery, String> sqlQueries = loadSqlQueries();

JDBCClient dbClient = JDBCClient.createShared(vertx, new JsonObject()
.put("url”, config().getString(CONFIG_WIKIDB_JDBC_URL, "jdbc:hsqgldb:file:db/w
iki"))
.put("driver_class", config().getString(CONFIG_WIKIDB_JDBC_DRIVER_CLASS, '"org
.hsqldb. jdbcDriver"))
.put("max_pool size", config().getInteger (CONFIG_WIKIDB_JDBC_MAX_POOL_SIZE,

)));

WikiDatabaseService.create(dbClient, sqlQueries, ready -> {
if (ready.succeeded()) {
ProxyHelper.registerService(WikiDatabaseService.class, vertx, ready.result(
), CONFIG_WIKIDB_QUEUE); // (1)
startFuture.complete();
} else {
startFuture.fail(ready.cause());

13K



private HashMap<SqlQuery, String> throws IOException {

String queriesFile = config().getString(CONFIG_WIKIDB_SQL_QUERIES_RESOURCE_FILE
)i
InputStream queriesInputStream;
if (queriesFile != null) {
queriesInputStream = new FileInputStream(queriesFile);
} else {
queriesInputStream = getClass().getResourceAsStream("/db-queries.properties™)

Properties queriesProps = new Properties();
gueriesProps.load(queriesInputStream);
gueriesInputStream.close();

HashMap<SqlQuery, String> sqlQueries = new HashMap<>();
sqlQueries.put(SglQuery.CREATE_PAGES_TABLE, queriesProps.getProperty('"create-pa
ges-table"));
sqlQueries.put(SgqlQuery.ALL_PAGES, queriesProps.getProperty("all-pages"));
sglQueries.put(SqlQuery.GET_PAGE, queriesProps.getProperty("get-page"));
sglQueries.put(SqlQuery.CREATE_PAGE, queriesProps.getProperty('create-page"));
sqlQueries.put(SgqlQuery.SAVE_PAGE, queriesProps.getProperty('"save-page"));
sqlQueries.put(SqlQuery.DELETE_PAGE, queriesProps.getProperty('"delete-page"));
return sqlQueries;

° EE
o FAEUEANEMARSS .
FM—TRBHFE: — M EOE. Vertx EFXR. SLIEDLAK event bus Bimithit,

The wikiDatabaseServicevertxEBProxy generated class handles receiving messages on the
event bus and then dispatching them to the wikiDatabaseServiceImpl . What it does is actually
very close to what we did in the previous section: messages are being sent with a action header
to specify which method to invoke, and parameters are encoded in JSON.

wikiDatabaseServicevertxEBProxy “EREAISEIGALIESRE event bus BER, HIEM(ID &%
wikiDatabaseServiceImpl ZEME, X5 ZRIEAREENRBMMANSIEIESERE: EL—1F,
RERPEERERE—1TRBN action HILER, EHIEE T EBM—1AE, SR JSON B
W



ER— T HURERS AR

BInEEMAER Vert.x RENRE—FSMENS HTTP server verticle, E{XIB# handler ¥ ABE
1Z(EA event bus, HEMERAIIBERSIE,

B, RINBETE verticle BEIRBIE—MUE:

private wikiDatabaseService dbService;

@override
public void throws Exception {

String wikiDbQueue = config().getString(CONFIG_WIKIDB_QUEUE, "wikidb.queue");
dbService = WikiDatabaseService.createProxy(vertx, wikiDbQueue);

HttpServer server = vertx.createHttpServer();

(] §EE

o FANRFBERIEULLAY event bus Bttt 5S3ATE wikibatabaseverticle &fnBRSSATAYHELE
—ENAT,

RE, BINEEBRIEF event bus BIERBS N EBIBERS

private void {
dbService.fetchAllPages(reply -> {
if (reply.succeeded()) {
context.put("title", "wiki home'");
context.put('"pages", reply.result().getList());
templateEngine.render(context, "templates", "/index.ftl", ar -> {
if (ar.succeeded()) {
context.response().putHeader("Content-Type", "text/html");
context.response().end(ar.result());

} else {
context.fail(ar.cause());
}
1)
} else {
context.fail(reply.cause());
}
1)
}
private void {

String requestedPage = context.request().getParam("page");
dbService.fetchPage(requestedPage, reply -> {
if (reply.succeeded()) {



JsonObject payLoad = reply.result();

boolean found = paylLoad.getBoolean('"found");

String rawContent = payLoad.getString("rawContent", EMPTY_PAGE_MARKDOWN);
context.put("title", requestedPage);

context.put("id", payLoad.getInteger("id", -1));

context.put('"newPage", found ? "no" : "yes");

context.put("rawContent", rawContent);

context.put('"content", Processor.process(rawContent));
context.put("timestamp", new Date().toString());

templateEngine.render(context, "templates'", "/page.ftl", ar -> {
if (ar.succeeded()) {
context.response().putHeader("Content-Type", "text/html");
context.response().end(ar.result());
} else {
context.fail(ar.cause());
}
1)

} else {
context.fail(reply.cause());

1

private void pageUpdateHandler {
String title = context.request().getParam("title");

Handler<AsyncResult<Void>> handler = reply -> {
if (reply.succeeded()) {
context.response().setStatusCode( );
context.response().putHeader("Location", "/wiki/" + title);
context.response().end();
} else {
context.fail(reply.cause());
}
};

String markdown = context.request().getParam("markdown");
if ("yes".equals(context.request().getParam('"newPage"))) {
dbService.createPage(title, markdown, handler);
} else {
dbService.savePage(Integer.valueOf(context.request().getParam("id")), markdown,
handler);

}

private void pageCreateHandler {
String pageName = context.request().getParam('"name");
String location = "/wiki/" + pageName;
if (pageName == null || pageName.isEmpty()) {



location = "/";

}

context.response().setStatusCode( );
context.response().putHeader("Location", location);
context.response().end();

private void pageDeletionHandler {
dbService.deletePage(Integer.valueOf(context.request().getParam("id")), reply ->

if (reply.succeeded()) {
context.response().setStatusCode( );
context.response().putHeader("Location", "/");
context.response().end();

} else {
context.fail(reply.cause());

1

e WikiDatabaseServiceVertxProxyHandler 4 R(RISEFAMBRELZBGER (W% BB event bus
\;ﬁ I%\ - *i ) o

R

SREM TEERMXEE, ERAPTET event bus JHERKERER Vertx iR,



M3z Vert.x (X3
o
IEXARREANERTM (: KX HOE stepd4 BR THE

#Z8, BNAR wiki REIRHPHREHTIN. XERTE—TEIIR, ANULENEEEA
«ﬁ—:_l Iﬂ”lﬂ{tﬁgo

Fig

£ Vertx 1, vertx-unit RREBHETMARPRENTR. RIS, RERTUERERZ JUint X
(ES:SPIIRRIERES

EA JUnit BATMARAIIE, Maven MREIN S 40 FATR:

<dependency>
<groupId>junit</groupId>
<artifactId>junit</artifactId>
<version>4.12</version>
<scope>test</scope>

</dependency>

<dependency>
<groupId>io.vertx</groupId>
<artifactId>vertx-unit</artifactId>
<scope>test</scope>

</dependency>

JUnit MAXCABEERIER VertxUnitRunner , DMER vertx-unit HI4EFE:

@RunwWith(VertxUnitRunner.class)
public class SomeTest {
/7 ()

SINZA runner f&, JUnit X7 ERE BRI A AT BUERR — 187 Testcontext S, HiE
T RIS, FHREETHLETX, UMR—EFSHNIE,

UEBMNMBRIE—T R 15, BITEERE— timer FZ2EWAA T —/X, — periodic FE 2SR
WIRRAT =%, AARBESSHN, RIS EZSEMETR 2 BIMERNIT. ELBEAIAMStH
EEURTSTEARS.

@Test /*(timeout=5000)*/ // (8)

public void async_behavior {7/ (1)
Vertx vertx = Vertx.vertx(); // (2)
context.assertEquals("foo", "foo"); // (3)
Async al = context.async(); // (4)


https://github.com/vert-x3/vertx-guide-for-java-devs/tree/master/step-4

Async a2 = context.async(3);
vertx.setTimer ( , n -> al.complete());
vertx.setPeriodic( , h -> a2.countbDown());

}

1. TestContext =& runner I2HISE,

2. BBECIEZ— Vert.x L T3ERZAIX MM,

3. XE—1EM Testcontext HI=HIMFIF.

4. BB EI— Async WR, HAUBERIMCATRIRM. (FEF: B2—MIdNsS

BHR)

X Async WRFAME—TTESE—1F, & 3XEARE, SWIRCHTR.

3 timer FATAYRIR, MIXIEREZSA.

BEESERTHSAAITEES, 2 Async WRFTARAEME, MA@,
MNFRLMEFR, B—TEIARBIERE, {ERIBAE JUnit eTest EREFEZRINNRTE.

© N o o

A ENHE R 1E
BRERSERESRESNILLB,

BRBA1EIBEIERE verticle, FATEEEE N JDBC %1 HSQLDB (NZZMEEURERE) , LRI
BEANBRE— MRS IE B THEANME,

AN XLEIRELTFAT (involving) , ERBAFRAISIAN JUnit before , after 4 aEHEATA:

private Vertx vertx;
private WikiDatabaseService service;

@Before
public void throws InterruptedException {

vertx = Vertx.vertx();

JsonObject conf = new JsonObject()
.put(wWikiDatabaseVerticle.CONFIG_WIKIDB JDBC_URL, "jdbc:hsgldb:mem:testdb;shutd
own=true")
.put(wWikiDatabaseVerticle.CONFIG_WIKIDB_ JDBC_MAX_POOL_SIZE, 4);

vertx.deployVerticle(new WikiDatabaseVerticle(), new DeploymentOptions().setConfi
g(conf),
context.asyncAssertSuccess(id ->
service = WikiDatabaseService.createProxy(vertx, WikiDatabaseVerticle.CONFIG_
WIKIDB_QUEUE)));

}

1. BIRBEZ—8% verticle NIRE, HittMWSXBEIAME,
2. asyncAssertSuccess T — handler RIEEFTRENER., EXE— 1T ESEANE
H, BYFESERH (NLFR) , BITATESEREEEEIS— handler,



BIEVertx E TXIEEEE, BIMEAIHEITLRIER asyncAssertSuccess FHBEERHHBIZAE.

@After
public void {
vertx.close(context.asyncAssertSuccess());

servicefYIREARR LR E/MIZE, AT JUnit EIFEMITASERHITL -

@Test
public void {
Async async = context.async();

service.createPage("Test", "Some content", context.asyncAssertSuccess(vl -> {
service.fetchPage("Test", context.asyncAssertSuccess(jsonl -> {
context.assertTrue(jsonl.getBoolean("found"));
context.assertTrue(jsonl.containsKey("id"));

context.assertEquals("Some content'", jsonl.getString('"rawContent"));

service.savePage(jsonl.getInteger("id"), "Yo!", context.asyncAssertSuccess(v2

_>{
service.fetchAllPages(context.asyncAssertSuccess(arrayl -> {
context.assertEquals(1l, arrayl.size());
service.fetchPage("Test", context.asyncAssertSuccess(json2 -> {
context.assertEquals("Yo!", json2.getString('"rawContent"));
service.deletePage(jsonl.getInteger("id"), v3 -> {
service.fetchAllPages(context.asyncAssertSuccess(array2 -> {
context.assertTrue(array2.iseEmpty());
async.complete();
1))
1)
1)
1)
1)
1)
1)
async.awaitSuccess( );

. XZ Async HREHHE—ELX S,
2. ARAI LB @ JUnit BRGRENNE, e AZSEFS Async STEUEE R EIEEAT,
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3L web API

RiR:

BXREGRABAIAERSFM (OF: RXREh) BIBE step-6 B3R T,
BEHNELERITR vertx-web RIR, IFEFZMFAIIUZI HTTP/JSON H2ZUAY web API,
HETRRERWNT URL REZ AR web API:

e GET /api/pages IREFTAETIEHIRZFK ID H9ER

e POST /api/pages IRIEIEKREIE—HHY wiki TIE
e PUT /api/pages/:id MRIEIEKREFHT— wiki T1IH
e DELETE /api/pages/:id MIBR—" wiki TIE

TERER HTTPie (—T&<TITR) SN API REMNEE:


https://github.com/vert-x3/vertx-guide-for-java-devs/tree/master/step-6
https://httpie.org/

[ ] [ M P step-6

Itfguides/vertx-guides-wiki — -bash java -jar target/wi.. SMAPSHOT-fat.jar ...esfvertx-guides-wikifstep-6 — -bash aF

monza:step-6 jponge$ http POST localhost:8080/api/pages name=Hello markdown="# Hello, world!"
HTTP/1.1 201

: application/jst

monza:step—-6 jponge$ http localhost:8080/api/pages
HTTP/1.1 280 0K

Content-Length: 5@

Content-Type: application/json

{
L

monza:step-6 jponge$ http localhost:B80808/api/pages/@
HTTP/1.1 208 OK

Content-Le : 118

Content-Type: application/json

r
L

: "=hl=Hello, world!</hl=\n",

"# Hello, world!",

LO

monza:step—-6 jponge$

Web FI8H

HAVEE Hetpserververticle FRII—LEHTAYEEMhanlder, 2RI INERAEZFER router
ZHRmM, EBEIFNARNEERFEEE (sub-routers) , —MEEHABTMERNFIEH, EHISIH—T
@, XBERFHRKLEFA handler,

UTE APl BREIIRES:

Router apiRouter = Router.router(vertx);
apiRouter.get("/pages").handler(this::apiRoot);
apiRouter.get("/pages/:id").handler(this::apiGetPage);
apiRouter.post().handler (BodyHandler.create());
apiRouter.post('"/pages'").handler(this::apiCreatePage);



apiRouter.put().handler(BodyHandler.create());
apiRouter.put("/pages/:id").handler(this::apiUpdatePage);
apiRouter.delete("/pages/:id").handler(this::apiDeletePage);
router.mountSubRouter ("/api", apiRouter); // (1)

° ;EE
o FRAELLAMEZINAIAERE, ELARBL 7api NEFANERBIWEEDE] apiRouter ZH,

Handlers

MU T 2AE API 898 Hhanlder RIS,
BRR

private void apiRoot {
dbService.fetchAllPagesData(reply -> {
JsonObject response = new JsonObject();
if (reply.succeeded()) {
List<JsonObject> pages = reply.result()

.stream()

.map(obj -> new JsonObject()

.put("id", obj.getInteger("ID")) // (1)
.put("name", obj.getString('"NAME")))

.collect(Collectors.toList());
response

.put("success", true)

.put("pages'", pages); // (2)
context.response().setStatusCode( );
context.response().putHeader("Content-Type", "application/json'");
context.response().end(response.encode()); // (3)

} else {
response

.put("success", false)

.put("error", reply.cause().getMessage());
context.response().setStatusCode( )8
context.response().putHeader("Content-Type", "application/json");
context.response().end(response.encode());

}
i
}
° 535
o AR EERIEHIEETNERPNERICENREMRE],

1E7IR[EIMY payload HfY pages BIME,
e JsonObject#encode() ARt JSON BIBLEM (FEE: KiR1TE) string FXEIE.



RER— TTE

private void apiGetPage {
int id = Integer.valueOf(context.request().getParam("id"));
dbService.fetchPageById(id, reply -> {
JsonObject response = new JsonObject();
if (reply.succeeded()) {
JsonObject dbObject = reply.result();
if (dbObject.getBoolean("found")) {
JsonObject payload = new JsonObject()
.put("name", dbObject.getString("name"))
.put("id", dbObject.getInteger("id"))
.put("markdown'", dbObject.getString("content"))
.put("html", Processor.process(dbObject.getString("content")));
response
.put("success", true)
.put("page", payload);
context.response().setStatusCode( );
} else {
context.response().setStatusCode( );
response
.put("success", false)
.put("error", "There is no page with ID " + id);
}
} else {
response
.put("success", false)
.put("error", reply.cause().getMessage());
context.response().setStatusCode( );
}
context.response().putHeader("Content-Type", "application/json");
context.response().end(response.encode());

1,

(ol FE S AT

private void apiCreatePage {
JsonObject page = context.getBodyAsJson();
if (!validateJsonPageDocument(context, page, "name", "markdown")) {
return;

}

dbService.createPage(page.getString("name"), page.getString("markdown"), reply ->
{
if (reply.succeeded()) {
context.response().setStatusCode( );
context.response().putHeader("Content-Type", "application/json");
context.response().end(new JsonObject().put("success", true).encode());
} else {



context.response().setStatusCode( );
context.response().putHeader("Content-Type'", "application/json");
context.response().end(new JsonObject()

.put("success", false)

.put("error", reply.cause().getMessage()).encode());

1

Lt handler EE4MEENRT JSON #iE. {£F validatelsonPageDocument F3iAR]IIARIGGEIE, FH
REBMIREHEIR, XEEEILER I B EMENEIRICEEEEN:

private boolean validateJsonPageDocument
{
if ('Arrays.stream(expectedKeys).allMatch(page::containskKey)) {
LOGGER.error("Bad page creation JSON payload: " + page.encodePrettily() + " fro
m " + context.request().remoteAddress());
context.response().setStatusCode( );
context.response().putHeader("Content-Type", "application/json");
context.response().end(new JsonObject()
.put("success", false)
.put("error", "Bad request payload").encode());
return false;

}

return true;

EfH—1 0|

private void apiUpdatePage {

int id = Integer.valueOf(context.request().getParam("id"));

JsonObject page = context.getBodyAsJson();

if (!validateJsonPageDocument(context, page, "markdown")) {
return;

}

dbService.savePage(id, page.getString("markdown"), reply -> {
handleSimpleDbReply(context, reply);

1K

handleSimpleDbReply FiARRN T AEBIERM—1EEBNAIE:

private void handleSimpleDbReply {
if (reply.succeeded()) {
context.response().setStatusCode( E
context.response().putHeader("Content-Type", "application/json");
context.response().end(new JsonObject().put("success", true).encode());
} else {



context.response().setStatusCode( )2
context.response().putHeader("Content-Type", "application/json");
context.response().end(new JsonObject()

.put("success", false)

.put("error", reply.cause().getMessage()).encode());

MIEF—~ DI

private void apiDeletePage {
int id = Integer.valueOf(context.request().getParam("id"));
dbService.deletePage(id, reply -> {
handleSimpleDbReply(context, reply);

1

X APl #1TE TR
FATE io.vertx.guides.wiki.http.ApiTest ZERRE 7T — P EARAMLAEHE,

BB REAEEHFNIRIME, HTTPRS BverticlemEL R FEverticle, FE LTI —EIEZIEK
MAFMIKVert.x £ 32,

@RunwWith(VertxUnitRunner.class)
public class ApiTest {

private Vertx vertx;
private WebClient webClient;

@Before
public void prepare {
vertx = Vertx.vertx();

JsonObject dbConf = new JsonObject()
.put(wWikiDatabaseVerticle.CONFIG_WIKIDB JDBC_URL, "jdbc:hsgldb:mem:testdb;shu
tdown=true") // (1)
.put(wWikiDatabaseVerticle.CONFIG_WIKIDB_ JDBC_MAX_POOL_SIZE, 4);

vertx.deployVerticle(new WikiDatabaseVerticle(),
new DeploymentOptions().setConfig(dbConf), context.asyncAssertSuccess());

vertx.deployVerticle(new HttpServerVerticle(), context.asyncAssertSuccess());
webClient = WebClient.create(vertx, new WebClientOptions()

.setDefaultHost("localhost")
.setDefaultPort( ));



@After

public void {
vertx.close(context.asyncAssertSuccess());
}
(] EEE

o XFMIX, FAMER—PAERI JDBC URL, WBEIEFMEE—TAFEIEER.

— P RENWZAGME —TAAXEBERESNTNGR, Ittt ELI@nm, RREe, ERAE
mipRE:

@Test
public void {
Async async = context.async();

JsonObject page = new JsonObject()
.put("name", "Sample")
.put("markdown", "# A page");

Future<JsonObject> postRequest = Future.future();
webClient.post("/api/pages")
.as(BodyCodec.jsonObject())
.sendJsonObject(page, ar -> {
if (ar.succeeded()) {
HttpResponse<JsonObject> postResponse = ar.result();
postRequest.complete(postResponse.body());
} else {
context.fail(ar.cause());
}
1

Future<JsonObject> getRequest = Future.future();
postRequest.compose(h -> {
webClient.get("/api/pages")
.as(BodyCodec.jsonObject())
.send(ar -> {
if (ar.succeeded()) {
HttpResponse<JsonObject> getResponse = ar.result();
getRequest.complete(getResponse.body());
} else {
context.fail(ar.cause());
}
1)
}, getRequest);

Future<JsonObject> putRequest = Future.future();



getRequest.compose(response -> {
JsonArray array = response.getJsonArray('"pages");
context.assertEquals(1l, array.size());
context.assertEquals(0, array.getJsonObject(0).getInteger("id"));
webClient.put("/api/pages/0")
.as(BodyCodec.jsonObject())
.sendJsonObject (new JsonObject()
.put("id", 0)
.put("markdown", "Oh Yeah!"), ar -> {
if (ar.succeeded()) {
HttpResponse<JsonObject> putResponse = ar.result();
putRequest.complete(putResponse.body());
} else {
context.fail(ar.cause());
}
1)
}, putRequest);

Future<JsonObject> deleteRequest = Future.future();
putRequest.compose(response -> {
context.assertTrue(response.getBoolean('"success"));
webClient.delete("/api/pages/0")
.as(BodyCodec.jsonObject())
.send(ar -> {
if (ar.succeeded()) {
HttpResponse<JsonObject> delResponse = ar.result();
deleteRequest.complete(delResponse.body());
} else {
context.fail(ar.cause());
}

1)
}, deleteRequest);

deleteRequest.compose(response -> {
context.assertTrue(response.getBoolean('"success"));
async.complete();

}, Future.failedFuture("0h?"));

R
MAZHPERT Future XK, MAZRENEIRE; KE—TEHIDIE async HRICHTE
B%, SMENEN R RBEEBIER.



TERIUERIAEEH]

2

IEEORRBAIMERTR (F: RXFA) BOFE step-7 B2 THA.
R Vertx, RASMANSARSRIERFEEH. AT, BIES:

1. {EF HTTPS X% HTTP
2. X Web N AIEMNE T ENRAIEFIALE
3. {3 JSON web tokens (JWT) $=#I3+ web API #934a],

Vert.x {#FH HTTPS

Vert.x 27 SSL-II% WMEERNIF, AEFHREH, KIRSEY HTTP HXRELEBIE Nginx
NI EERS S, BHEER HTTPS XS EFPIRERNMERER . S48, 1B Vertx
AT AB BEM HTTPS hMXCRIBHRIRS IR S B F in Z BRI

IEB B A{EA Java KeyStore XHFHIFZR, BIMB S & —MEBRF TN, UTFanLSAIUEIE—
PR A server-keystore.jks HJ KeyStore X4, HZEH secret ,

keytool -genkey \
-alias \
-keyalg RSA \
-keystore server-keystore.jks \
-keysize 2048 \
-validity 360 \
-dname CN=localhost \
-keypass secret \
-storepass secret

FATRIATE HTTP BRS3236130Y, EA—T HttpServeroptions XERFEISEA{ER SSL, HigH
KeyStore X4 &,

HttpServer server = vertx.createHttpServer(new HttpServerOptions()
.setSsl(true)
.setKeyStoreOptions(new JksOptions()
.setPath("server-keystore.jks")
.setPassword('"secret")));

AR CAR A 5E831h18) hitps://localhost:8080/ , {EIFBEZBE &M, FELEREHN KRB ELERZE
EESKRRLETAE):


https://github.com/vert-x3/vertx-guide-for-java-devs/tree/master/step-7
https://jwt.io/
https://localhost:8080/

Privacy error

“ C A Not Secure htgs://localhos

Your connection is not private

Attackers might be trying to steal your information from localhost (for example,
passwords, messages or credit cards). NET:ERR_CERT_AUTHORITY_INVALID

HIDE ADVANCED Back to safety

This server could not prove that it is localhost; its security certificate is not trusted by
your computer's operating system. This may be caused by a misconfiguration or an
attacker intercepting your connection. Find out more.

Proceed to localhost (unsafe)

REEHLESIENE, EN Apitest HH Web BEFIFRELE HTTP iBXR, FIUAKITEEER
FNE ARG

webClient = WebClient.create(vertx, new WebClientOptions()
.setDefaultHost("localhost")
.setDefaultPort(8080)
.setSsl(true) // (1)
.setTrustOptions(new JksOptions().setPath("server-keystore.jks").setPassword("sec
ret"))); // (2)

1. BR{R{EMA SSL.,
2. ARNEBEBEEAN, FAUBNEERRIELEEZER, SNEEMSENTSIELK,
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