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WebSphere Application Server®YR—MRR (20154388%)

= Liberty Profile
—Java API for JSON Processing 1.0ZHR—KUTWW% (WAS V8.5.5.4~)
—Z0ftdIJava EE 70RO —ERZHR—UFUSHTULS
e Servlet 3.1/WebSocket 1.0/Concurrency Utilities for Java EE 1.0
o FFHllE FECURLZSHR

e http://www-01.ibm.com/support/knowledgecenter/SSAW57 8.5.5/com.ibm.websphere.wlp.nd.doc/ae/rwlp feat.html|?cp=SSAW57 8.5.5%2F1-0-2-2-0

= Full Profile (fE3EMDWebSphere Application Server)
— 20152 H(CHFERmERBADH 2Java EE 73SAROFUllTOT74/)L (HEFEARTE) THISFE
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JSON¢I(E

= JSON (JavaScript Object Notation)
- T —HEXDIEEHHNI KGR, T~ TA—XYbD—D

—JavaScript®OAT 1 RRELETHD, JavaScriptE DIRFIMENF L

— 2T TEAM-=X
—AjaxIRIZT. XMLOREBEELU T, IEE(CEEREINS

—2006%F(C. RFC 4627 (http://www.rfc-editor.org/rfc/rfc4627.txt) ELTARREEINTLS

—JSONDIEX
e ISONDT—HBIEIATDTI NELHID 2 DEFERIN TS
—{ Yy ATZ1H6  {"key":"value"}
— [ ] &c%!]
e 7DMvalue typehNEFEINTLD
— String, number, object, array, true, false, null

{

s

"firstName": "John", "lastName": "Smith", "age": 25,
"address" : {

"streetAddress": "21 2nd Street",

"city": "New York",

"State": "NY",

"postalCode": "10021"

>

,honeNumber": [
{ "type": "home", "number": "212 555-1234" },
{ "type": "fax", "number": "646 555-4567" }

]
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Java API for JSON Processing 1.0 #1£

= Java API for JSON Processing(JSON-P)& (&
—JSONT—ADERMT. k. B, BRZITOOHDAPIZIRE TS
= {1k

—JSR 353THRKEENTHED. TOUFJEFIELTTER 2 DOETIAERINTLS

—Object Model (javax.json/\ws—=2)

o YE EICISONT—7%R IV - 1EEDAT D1 M ERK T %

e XMLMODocument Object Model(DOM) APILICZEALZAPI
—Streaming Model (javax.json.stream/\ws—=)

o INYIM—=IT1EICIILAZ NI DISONT—HZEEHTT D

¢ 1EC1IILAY NI DANI—ANESIAD

e XML®DStreaming API for XML(StAX)(CXB{LAUTZAPI
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LibertyTISON-P 1.0%ZE35I(C(3

= BIESRAF
—WAS V8.5.5 FP4(8' >. 5.4)1»){ P93 \ e o e e
—JSON-P 1.0%ZfEH9 3155, Java SE 7 LUENETEE
—{EBI(CISON-PZA > A=)V I BEHRIEE
e <Install_Root>/bin/featureManager install jsonp-1.0 --when-file-exists=ignore
e jsonp-1.0 2 AR=ILENTUVBNEIME T EEIN RTHESRTED
e <Install_Root>/bin/productinfo featurelnfo

W AS dev About Downloads Docs Source Code Get help

= Liberty(CiAERERK
— server.xmlADfeatureManager(Cjsonp-1.0ZEH09 %

<featureManager>
<feature>jsonp-1.0</feature>
</featureManager>
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2. Java API for JSON Processing 1.0
- Object Model API
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Object Model APIIC$HIFHISONT—HDRBRICOWNT

» JISONT—9%FRIRI 21> —J1—RAELL T DEHD

JsonValue JSONT—ADIL A NeRIFT B, JsonStructure,JsonString,JsonNumber®ZX—/{—451 7,
JsonStructure JsonValue®HYJ4947, ISONFT—ADATS 1 hr2 L\ IHELTN 2K T .

JsonObject JsonStructure®HY 91,

JsonArray JsonObjectligAT 1IN, JsonArray(3Bicd 2K .

JsonString JsonValue®Hy 74917,

JsonNumber JsonString(EXX =51, JsonNumber(3ZiEzZ 9.

= Enumé&éUTIsonValueDd(4 T EERIN TS

JsonValue

JsonValue.ValueType  JsonValueAJ>1/ b0 T%RY,
OBJECT JsonStructure
ARRAY
STRING
NUMBER
TRUE
FALSE
NULL

JsonNumber

JsonObject JsonArray JsonString
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Object ModelDYERP A NU—AADRHERD / ESAHDI=HDAPI

= ANJ—=LDB0D5F5EHAE. Object ModelDERk. AN —INDEZBAHCEEITBIIAB LV H-T1—R

Json JSON Processing®A TS 1) NetER% S 31D I N—-HI5 R,
createReadert>createWriter. createObjectBuilderiREDERHIXAVY RIEZRINTLD,

JsonReader AN =ALNBISONT —5%Z5HAH . XEYU_L(CObject Modelz/ERk 9 3.

JsonWriter XEU_EDObject ModelzANJ—-AICEZEH T,

JsonObjectBuilder P —23>0—RPSILXY MRBNNUTLKCETIsonObjectz/ER 93,
JsonArrayBuilder P —23>0— RS ILXY MRBNNUTUKCETIsonArray Z/ER 9 3.

= HISMCEE I DA >H—TJ1—X

JsonException JSONLIEAR(CHISMNFEE UL CEZRT .

13
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Object Model API : JISON7—#%5=MHAATObject ModelZ{ERT S

= 73X ZART7MIVADISONT —H%Z5zHAFH . XEYU_E(CObject Modelz{ERk3 %

—JsonReader/>4—J1—A%zFIHI 3
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import java.io.FileReader;
import javax.json.Json;

import javax.json.JsonReader;
import javax.json.JsonStructure;

//5HZRTPAILIBISONT — % EHADIHICFileReaderI5R5A Y AT LT3
//jsondata.txtlCJISONT —IH &N TLS
FileReader fr = new FileReader("jsondata.txt");

//JsonReader%z{Epi 93
JsonReader reader = Json.createReader(fr));

//ISONT—A%5RHAH. Object Model TéHdIsonObjectdn L\ EIsonArrayZz/ER% 3
JsonStructure jsonst = reader.read();

//YEBUTZISONvalueZzISONTFAMNCU TIRE DICH DTS
System.out.printin(jsonst.toString());

jsondata.txt

{

b

"firstName": "John", "lastName": "Smith", "age": 25,
"address" : {
"streetAddress": "21 2nd Street",
"city": "New York",
"State": IINYH’
"postalCode": "10021"
T
"phoneNumber": [
{ "type": "home", "number": "212 555-1234" },
{ "type": "fax", "number": "646 555-4567" }

]
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Object Model API : 72U —33>1—RTObject Model%&{ER 93

» 7 —33>0—R_ETObject Modelz{ERk 9 BN RIEE
— Json.createObjectBuilder()& & Ison.createArrayBuilder() XYy RzfERL TIsonObject/JsonArrayZz{Epk TE3
— AT OB "jsonobj" (Y- hTE2RULTHO.

W — R FES—3ao LD, AN—IABSADTENTES :mggg;ﬁ:xgi-;ﬁggg-gzg%bject_

JsonObject jsonobj = Json.createObjectBuilder()
.add("firstName", "John")

FERISONT —9%T7 W —33> 01— RTHERUEVBE o il
{ .add("address", factory.createObjectBuilder()
"firstName": "John", "lastName": "Smith", "age": 25, .add("streetAddress", "21 2nd Street")
"address" : { .add("city", "New York")
"streetAddress": "21 2nd Street", .add("state", "NY")
"city": "New York", .add("postalCode", "10021"))
"state": "NY", » .add("phoneNumber", factory.createArrayBuilder()
"postalCode": "10021" .add(factory.createObjectBuilder()
¥, .add("type", "home")
"phoneNumber": [ .add("number", "212 555-1234"))
{ "type": "home", "number": "212 555-1234" }, .add(factory.createObjectBuilder()
{ "type": "fax", "number": "646 555-4567" } .add("type", "fax")
] .add("number", "646 555-4567")))
> .build();
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Object Model API : Object ModelDWU—#EiEZFTES—-33>93 (1/2)

= B _E(CERRENT=Object Modell3W—1&i&

public static void navigateTree(JsonValue tree, String key) {

16

SR TED V-HNOBBERICTA LTI AN E]HE

if (key !'= null)

System.out.print("Key " + key + ": ");
//JsonValueq{ >A—-J1—AMDgetValueType() XYy K&
//JsonValueZi(Enum JsonValue.ValueType)z=R 9
switch(tree.getValueType()) {

case OBJECT:

System.out.printin("OBJECT");

JsonObject object = (JsonObject) tree;

//java.util.MapA >3 —J1—ANBHkFEENTcKeySet() XYY RT

//ISONATZ 1/ hDkeyDtzy MEUS T 3

for (String name : object.keySet())
//9etOXAVYRTISONAT S 1 hDkeyDZEIZEIS TS
navigateTree(object.get(name), name);

break;

case ARRAY:

System.out.printin("ARRAY");

JsonArray array = (JsonArray) tree;

for (JsonValue val : array)
navigateTree(val, null);

break;

[/~

/] <DD=F

case STRING:
JsonString st = (JsonString) tree;
System.out.printin("STRING " + st.getString());

break;

case NUMBER:
JsonNumber num = (JsonNumber) tree;
System.out.printin("NUMBER " + num.toString());
break;

case TRUE:

case FALSE:

case NULL.:
System.out.printin(tree.getValueType().toString());
break;
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Object Model API : Object ModelDWU—1EEZFTES—-33>93 (2/2)
= BIEMONavigateTree( )XYy ReEITURBROZRE L OAOE SIFEREIELTDOESD

//jsondata.txth5ISONFT—4Mh5IsonValueA TS 17 MeERkU. navigateTreeXYy RDSIERICIETET S
navigateTree((JsonValue)lson.createReader(new FileReader("jsondata.txt")).read(),null);

BRERD
. OBJECT
Jsondata.txt Key firstName: STRING John

{ Key lastName: STRING Smith
"firstName": "John", "lastName": "Smith", "age": 25, Key age: NUMBER 25
"address" : { Key address: OBJECT
"streetAddress": "21 2nd Street" Key streetAddress: STRING 21 2nd Street
"city": "New York", Key city: STRING New York
"state": "NY", Key state: STRING NY

"postalCode": "10021" Key postalCode: STRING 10021

Y Key phoneNumber: ARRAY
"phoneNumber": [ OBJECT
{ "type": "home", "number": "212 555-1234" }, Key type: STRING home
{ "type": "fax", "number": "646 555-4567" } Key number: STRING 212 555-1234
] OBJECT
Y Key type: STRING fax

Key number: STRING 646 555-4567
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Object Model API : Object ModelZA N —=LAANEEAE

= XE _E(/ERKUIZObject Modelz A NJ— ANEZAD
—JsonWriter{>A—J1—A%ZFIFAT% (PURITYRAN)=LZINGA=HF—-ELELTIEET D)
—writeObject() XYy R TIsonObjectz X N)— AICEZADENTTEE

18

import javax.json.JsonObject;

import java.io.StringWriter;

import javax.json.JsonWriter;

JsonObject jsonobj = xxxxx; //1sonObjectZz{ERk
StringWriter stWriter = new StringWriter();

JsonWriter jsonWriter = Json.createWriter(stWriter);

//IsonObjectz A NI ZN) = AICEEAD
jsonWriter.writeObject(jsonobj);
jsonWriter.close();

String jsonData = stWriter.toString();
System.out.printin(jsonData);

try-with-resourcesXz{EML ClsonWriter%z
BEHIC/O0-XIIEEDT > TIVEATOESD

StringWriter stWriter = new StringWriter();

try (JsonWriter jsonWriter = Json.createWriter(stWriter)) {

jsonWriter.writeObject(jsonobj);
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2. Java API for JSON Processing 1.0

- Streaming API
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Streaming APIT#HFIHI5ERAPI

= {2A-J1—R
JsonParser ANJ—LAT0bject Modelh5ISONT —AZFFZHENTERAIRY M —ADParserzzx 9
JsonGenerator —E(COEDDILAD M AN -LICEELET
= Enum
JsonParser.Event JsonParser®A > ~, AT 10BEDANRY MIEZRESNTLD
START OBJECT/START_ARRAY/END_ OBJECT/END_ ARRAY/KEY_ NAME/VALUE_STRING/
VALUE_NUMBER/VALUE_TRUE/VALUE_FALSE/VALUE NULL
= {515}

JsonGenerationException FEHRISONNERMSNCEZRT
JsonParsingException RNEHRISONZERFTUCCEZRT
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Streaming API : JsonParserlc&3ISONT—45 Dfi#r

= Streaming API(ZISONTFX Mz f#MT9 2D R 7 T0—F
= AR M=ZDIsonParser(C & TAN—LAH LU Object Modeln5ISONT —HZE#IfTI BENTEDS

JsonParser parser = Json.createParser(new StringReader(jsondata)); //JsonParser{>A9>A%zEUS
while (parser.hasNext()){ //parser.hasNext() XYy RTHEDRUALIEZITS
JsonParser.Event event = parser.next(); /| ROBEAFTDIZDHDAN NeiRT
switch(event){

21

case START_ARRAY:

case END_ARRAY:

case START_OBJECT:

case END_OBJECT:

case VALUE_FALSE:

case VALUE_NULL.:

case VALUE_TRUE:
J/ANRY N&&ZIRT
System.out.printin(event.toString());
break;

case KEY_NAME:
//KEY_NAME®D#& %R Y
System.out.print(event.toString() +
break;

case VALUE_STRING:

case VALUE_NUMBER:
//stringlB& 3L\ EnumberfE#iR 9
System.out.printin(event.toString() +
break;

¥

+ parser.getString() + " - ");

+ parser.getString());

START_OBIECT

KEY_NAME firstName - VALUE_STRING John
KEY_NAME lastName - VALUE_STRING Smith
KEY_NAME age - VALUE_NUMBER 25

KEY_NAME address - START_OBJECT

KEY_NAME streetAddress - VALUE_STRING 21 2nd Street
KEY_NAME city - VALUE_STRING New York
KEY_NAME state - VALUE_STRING NY

KEY_NAME postalCode - VALUE_STRING 10021
END_OBIJECT

KEY_NAME phoneNumber - START_ARRAY
START_OBIECT

KEY_NAME type - VALUE_STRING home

KEY_NAME number - VALUE_STRING 212 555-1234
END_OBIJECT

START_OBIECT

KEY_NAME type - VALUE_STRING fax

KEY_NAME number - VALUE_STRING 646 555-4567
END_OBIJECT

END_ARRAY

END_OBIJECT
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Streaming API : JsonGenerator(ic&3ISONFT—45 DR

» JsonGeneratorz{EBEUTISONT—45%

— R - _ FileWriter writer = new FileWriter("test.txt");
AN = AICEZADBIENTED JsonGenerator gen = Json.createGenerator(writer);

- 1E[L1ERIOEZTAD gen.writeStartObject()
— writeStartObject() - - -Object&BIAT X FHESAD write( firstame’, 'John")

_ N o .wr!te( lastName", "Smith")
— writeStartArray() - - -BHZRIR I I FZETIAD .write("age", 25)
— write() - IRWEOATS1IMHBZVEELFITITFANEESAD .write("streetAddress’, "21 2nd Street”)
— writeEnd() ---BEDIZTHANDET EBSAD ML ARACLY

.write("state", "NY")
.write("postalCode", "10021")
— EEHAZAPIRE I NESER .writeStartArray("phoneNumbers")
.writeStartObject()
.write("type", "home")
-write("number", "212 555-1234")
.writeEnd()
.writeStartObject()
.write("type", "fax")
-write("number", " 646 555-4567")
.writeEnd()
.writeEnd()
.writeEnd();
gen.close();

— http://docs.oracle.com/javaee/7/api/javax/json/stream/JsonGenerator.html
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Hint&Tips
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Object Model API¢Streaming APIDLELE:

= JSON-PTiREN TL\30bject Model API¢Streaming APIZLEER T RELL T DLSR4FEN DD

ZEE
FIERE
AN =LN5DE5edHA G/ ESIAGH
J—ROECihE
SLIBYRE
XENERHE
XMLOFE{LAAPI
J3EREN

24

O
AT 1 NEML
22N

HTEN

aTZ0
Document Object Model(DOM) API
W —RRDIT IV LT ICANE

TRALIR(CEL TULS

O
1 E[C1IILAY KD
%)
T80
a0
Streaming API for XML(StAX)

ILXAD NOALIB(CERD DT — A% B E LR
WEOR0O-D)VALIE(SEL TWLD
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Java EE RESTful Web¥—EX(JAX-RS)EDEIR

= JAX-RSOVY -+ XYY RTISON-PZFIFAT B EN ] EE
= Java EE 7T(3ISONFT—A%=JavaATd 1o NMINA > 71> FTBRBRICIFIAXBHFIAEN S
= JSON-P(ZISON BindingZHi— kU TULVRL

~51&. JAXB for XMLIZFEULZISRELTISON BindinghM&EtanTuL\a

=« 55f(EJava EE 7 7JUr—23> e85t A R -JAX-RS 2.0#R |2 S8R

25
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WebSocketTISON-P%{#ES

» JSONFZZN CWebSocketXwt —S DiXZ{EZ2 1T S
EncoderBdUDecoder75ATlavaA > 1 MISONT — %249 BFRICISON-PEFIFTAENTES

Encoder
public class EncoderOne implements Encoder.Text<Message> { Java —
@Override Obiect
public String encode(Message msg) throws EncodeException { J D @
JsonObject jsonObj = Json.createObjectBuilder()
.add("subject" msg.getSubject()) Decoder
.add("content", msg.getContent()).build();
return jsonObj.toString(); public class Message {
¥ private String subject;
U private String content;
y public String getSubject() {
— return subject;
)
public class DecoderOne implements Decoder.Text<Message> { public void setSubject(String subject) {
@Override this.subject = subject;
public Message decode(String s) throws DecodeException { s
JsonObject jsonObj = Json.createReader(new StringReader(s)).readObject(); public String getContent() {
Message msg = new Message(); return content;
msg.setSubject(jsonObj.getString("subject")); b
msg.setContent(jsonObj.getString("content")); public void setContent(String content) {
return msg; this.content = content;
b b
..... Y
b
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= Java™ EE 7 Specification APIs

= http://docs.oracle.com/javaee/7/api/

» The Java EE 7 Tutorial

» http://docs.oracle.com/javaee/7/tutorial/doc/home.htm

» Knowlede Center - WebSphere Application Server Liberty Core 8.5.5

s http://www-
01.ibm.com/support/knowledgecenter/SSD28V 8.5.5/as ditamaps/was855 welcome liberty core.html

= WASDev
» https://developer.ibm.com/wasdev/downloads/
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