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TEAR BTG, o ESREC £t I ym B, FRATT ) DU i 8 2R 5 | ke 42 e X E s 1 i
i, HBEERUE DRI RS

Lucene J&— Java 5 5 RN SRR 5 1% T HAL. Lucene % T —4f json (W4
A, #ist Elasticsearch. Elasticsearch & T X 734 sUEREAI /3 A sUR D1 HL, P LU
Solr K, AL AT E . i Elasticsearch M8 R R G ARZERI W 1-1 iR,

s H CAARE J

Elasticsearch 27

} {
1-1 Elasticsearch FJ4#hiF 4 F4)

W ==

TF—ANBATSEWIFR N — AT R, B AT S R ol AR R — M LEs b, ] DAAEAS
A LS o

fE— "N RZg B, nf Lt £ 4 Elasticsearch 12 17 52 1] 21 il — A~ 42 Bf
(Cluster), X/ NMEREHTA AN A Y/ET ST 4 (master), Elasticsearch & MBI, BT
DU HL) 32795 s2 s A A ORI, ANAFAE B s o

FEFR =AM, BT S R EAH RIS 4, Elasticsearch 4 H 341X 46
AT R T s AR — AN 1Y SR S R R 3E A5 A AT s 1) PR B0 o O RN Y- 1l 4
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Elasticsearch 21— 5] (Index) 7 Z AN NERE S, B—N/DNURTEAES
(Shards),

Elasticsearch [F1%RE—ANr AT LIA 0 B2/ NEIA (Replicas), 1M fF—NEIA AR A& 4
R SERE S, LA 2 T DL e SR B o 1 [ I 4 v T RS AR

— H. Elasticsearch [N s B SR sl 55 AN nl RIS, 820 5k ] U HEA Y sk AR
IR A, PLE R s H .

YA R BOR H I, SRR VLA AT R G AT ER A, Y R
()71 R IR B B S BT H R . (Recovery )

W MOE (Gateway) KPS, WU EEMFLEMAZ DN A, A ii)E
AR . PORELE T EATT R R 510 24715 RUS T B E 3, Elasticsearch 6 A
W G R 5 | e

Transport 143 Elasticsearch #3115 s BNAE R 5% i 2 [ A8 B 7 5. BRIAAEH] TCP
SR BEAT A B, [FIENE S FE HTTP Hpil (json #%3X). Thrift. Servlet. Memcached .
ZeroMQ %52 Pt &bl Gl #FJ7 AR

h T AR AR IS AT I B A M A AN ) D Re, A A AL a s I A 3L 1 R
J¥4E . Elasticsearch i {'f: FH 3~ LL & e g (1) 77 A4 FEJEAS ) Elasticsearch g o

20 =

B e/ 4 Elasticsearch & Windows [ ¥)%%%, SRJ5M4H1E Linux R %3E,

A R M AL http://www.elasticsearch.org/download/. X BLAF A 5.1.2. 4
P elasticsearch-5.1.2.zip

HEMESREHS, #lan, D:elasticsearch-5.1.2. N5 ff L 5 LL R JLAN A%
bin ZIEATHIMHIA, config f& B E SCAF, Tib WK H T o

F| H 3% D:\elasticsearch-5.1.2\bin |, iz4T elasticsearch.bat.

R EIR Java SERINLNAEANES, WA LAZE D:\elasticsearch-5.1.2\config\jvm.options it &'
SR HE N AR RN

%) J3 3)) Elasticsearch Ji7, {3 A8 4T IFBIE:  http:/localhost:9200/

JABNING, SAEMRER H S RIS SCEYe: data FHTARER G IEAR, logs T HE
ke BUOGIEE RS IFER, Prlliserifise 5 A—H&EH xS

I HTTP Phsll & i% 84 KA Elasticsearch 48 H.o curl A& —/M144 M &y 217 T H,
a LAk KRi% GET 8¢ POST w4 . 7F Linux FERIAESZEE TXANm AT LH, HF
Windows FRAH] curl, F#Mhiik4 http://www.paehl.com/open_source/, X A&— >4 12 4f
curl.exe 3. FFEAE Windows fir 24T FiafTiXA> T H.

BLNIEOLR, Elasticsearch [ RESTful k45 RATANA Gevr i), & i ok N &
BLUT ] ERAL IR SS o 8 T 7 (B, BB config/elasticsearch.yml SCf4, AL
AT

http.host: 0.0.0.0

transport.host: 127.0.0.1
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HZk BT RAEEOXRERCE, A AR A T DU X A% B X ES (130 -

NTEBRTING, T2 %% head Jiflh. Elasticsearch 5.x “%%% head {75 2K [
NodeJS —ig 22 1 A4 T H npm.

7F Linux [ 5E% %% JDK.

#wget -c --header "Cookie: oraclelicense=accept-securebackup-cookie" http://download.oracle.com/otn-
pub/java/jdk/8ul31-b11/d54c¢1d3a095b4{f2b6607d096fa80163/jdk-8ul31-linux-x64.rpm
# rpm -i ./jdk-8ul31-linux-x64.rpm

I6IF Java 2235,

#java —version

R

java version "1.8.0 131"
Java(TM) SE Runtime Environment (build 1.8.0_131-b11)
Java HotSpot(TM) 64-Bit Server VM (build 25.131-b11, mixed mode)

JRBIIN AT UL U8R, MRS T EEE T PSPPI RE AR LSRR A A B
Y limits.conf:

vi /etc/security/limits.conf

I N N

* soft nofile 65536

* hard nofile 131072
* soft nproc 2048

* hard nproc 4096

9w 90-nproc.conf,

vi /etc/security/limits.d/90-nproc.conf
BT 7

* soft nproc 1024

Bl

* soft nproc 2048

16 UL & S sysctl.conf:

vi /etc/sysctl.conf

AN TR

vm.max map_count=655360
AT AT 2

sysctl -p
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7F Linux FANGELA root H )7 3 8)) Elasticsearch, JIt LAREZSCAIEEH F .
# adduser ops

W AN

T

IR LA elasticsearch-5.1.2.tar.gz. JH 4l):
# sh elasticsearch

AT elasticsearch BRIA2s DL¥EHI & 1977 APAT, WA &4l 6217, kS5 d
HI 7] (/elasticsearch -d).

TP IHRASH) Linux, a0 £34278% 5 . unable to install syscall filter, 7] LLZI&IX A
. XA UESSE Elasticsearch 2R BHUIH TAIAMYES ), #HH Linux ZEFEALRR, b
CHEREAAR T EETED) .

{f ] HTTP 53K Y5 Elasticsearch 3818 . HTTP i RAFGE K ) URL Huhl. HTTP iy 4
(GET. POST %) %, A T il — Stk HTTP 3K, Elasticsearch SCA4{# ] cURL iy
j 4 AATIEVE. XWEAH P FIX AR Elasticsearch HiE SR FIbsHERGE . lid cURL A& K&
=R HTTP R AL A T

# curl -XGET 'http://localhost:9200/'

il cURL ffa] B4 2R 1% 5K«

# curl -XPOST "http://localhost:9200/ search" -d'
{

"query": {
"match_all": {}
}
v
AR B G TR AT, ATH] 3 DNSEGSAT cURL BEJ. 5 1 NS H-XPOST
EMAE cURL Frmil kKN A H HTTP ) POST i&53K; 2/ 2 A2 % http://localhost:
9200/_search #&iff 3K URL: 2 3 NS4-d'{.. ) H-d SKF/R cURL Ak ERBEIXAMbRICH
HTTP POST %4
A LU 4530 B 2 links 1y i) «
# links http://localhost:9200/

head i 2 Elasticsearch £FEBEM Web Hivm, 1EAN—/ BB Web N HIZST. 76 Linux

%% head AL FEL T .
B 6% npm. npm & — node WAEFERI SR TH, ZEm4 W,

# yum install npm

SR JG T 3% elasticsearch-head. H git fiy 2 &l —A/NMAUAHG .

# git clone git://github.com/mobz/elasticsearch-head.git
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# cd elasticsearch-head
L
# npm install

ISE=IE

# npm run start

g T S I ), A SCAF elasticsearch.yml HHAN I G E

http.cors.enabled: true

http.cors.allow-origin: "*"
i3 CURL A% POST 1457 15 i 45 LEACH Y 11
# curl -XPOST 'http://localhost:9200/ cluster/nodes/ local/_shutdown'

fEE R P AT IR 1Y

# curl -XPOST 'http://localhost:9200/_shutdown'

VR e

AR G| T EE 2 B N R .

® ffiE — MR N A SE IR LE LA .

® i Wifar 43 A o

® PRI AT AT 7o

R A A AP IT V4SO A B Ede o o SR B SCRS AR G RAE AN [ I BLAS
ANTA) B 1A B R B A TAE AN TR WL 8% o Elasticsearch /54R f& 4EAS ] ) SCARY 4 45 UCEEAS [R] O PL
b

AW TR T LTEMHEN. MRETTELIHEIHH R ER. B
elasticsearch.yml SCA-U0F o

Xt E M esa.lietu.com:

cluster.name: OurCluster
node.name: "esa"
discovery.zen.ping.multicast.enabled: false

discovery.zen.ping.unicast.hosts: ["esb.lietu.com"]

*F T EH esb.lietu.com:

cluster.name: OurCluster
node.name: "esb"
discovery.zen.ping.multicast.enabled: false

discovery.zen.ping.unicast.hosts: ["esa.lietu.com"]

— AL 2 0k B SRR . A RS AN A A F B cluster name,
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wE S RIIEIMANGE — AT SR
A alss)

R EE R RO G 15 B 1 B AE mapping W o

IR T DUSCE B H 5% N IBLE A7 # (path.conf)o R, A A £ A
A B, —ANIUAE template 1.json ISR BABCE config/templates H F,
RemBlti—NRS], Maedsndt 2. JAE config/lindex name]/[some name].json [

Bl
{
"[type]" : {
"properties" : {
"title" : {
"type" : "String",
"boost" : 2.0
o }
v "tags": {
v "type" : llstringll
}
}
}
}

LEAT AT B Mapping HI6] 70 F .

curl -XPOST localhost:9200/wf mds_org (ZRF|4FK) -d'{
"settings": {
"number_of shards": 1,
"number_of replicas": 0,
"index.refresh_interval": "-1",
"index.translog.flush_threshold ops": "100000"
o
"mappings": {
"org": {  //(ZRAY)
" all": {
"analyzer": "ike"
o
" source":
"compress": true
o
"properties": {
" ID": {
"type": "string",
"include in_all": true,

"analyzer": "keyword"
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"store": "no"

X
S H T AN SR Mapping, 1) Mapping {55 5 K30 B settings F11 mappings #517
g7, settings FEAEHT index M—LEAHCACES R, W . EIALEE, LK tranlog [F]
WA refresh 4555 . Mappings #70 2RI 45 M H—LE 8388 . mappings A& EREX
JrE%_all. _source. properites X 3 #i77o
(1) _all: FEIRHZ All Field FB, AT LK — DA 50k 2, R TR R N
TR E T BTG O TR R 2B A2 2T /8 All Field B

" all": {"enabled" : true}

(2) source: EEFRIT/E Source Field 7B Source 7] LLEEf# A Es Bf T K B R AFAER
SIS, SANEAT — IR B . source F B BRATIE AT RIS A M EE, WA
{"enabled" : false} TV FERIANKE R R4 IRIA] ID, BT Fields FBREIHFZR 51 LB
i, URROR AR E . WHRGETS enabale:true B, R5|HFIZMR KBRS B0 N Al LUl i
T LA B B AT

Compress: & AT AR, @Bt oL PR H BN true.

non

"includes" : ["author", "name"],

"excludes" : ["sex"]

LI includes F1 excludes 3= 2Bl X AEBRIANS L R 1fI_source — M RAF kL&
AN, AT LLUEL include. excludes 78 7B i LA —dEfR R,
(3) properites #87r A& EE ], FEIEERT R G5B o) B — Lo wiE.
"NAME": { /7Bt F A B ucene HL T 1) FiledName
"type": "string", //type N BIIZEM
"analyzer": "keyword" /- Bt I 53 17 ) ¥ X V. Lucene R i) Analyzer
o

75 Bs BN type & MIET AU, s 175 Lucene MM 0L T LR 10
R, RPEEE AN N LA OGO R 3R P, I Date B2, nJRAEA] [2001 TO 2012]11J7 A
HHATYE BRI 2R %5, Elasticsearch [JZRAINT,

fia LR

string: “FAF AL IR I

integer: A,

long: KHEHY,

float: V¥ R,

double: R FHL,

boolean: Afi/K%Y,
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AR
Array: A1,

"lists": {{"name":"..."},{"name":"..."} }

Object: XfHAEM,
"author": {"type":"object","perperites": {"name": {"type":"string" } } }

Multi_field: 270378, ER— A7 Bt 2 o 75 5

Nested: HRAFBUEH IR Z

Analyzer 7 Lucene "j&—/Nria#s S, FRAIAIE Es £E A Lucene 2 E, JiF
PLIX B Analzyer [FJAEHIEH], Mapping ) Analyzer F %25 € FBER AT 4 4010 2%,
LA )RS e FTC B V] A A PR R A i — e it B

Analyzer 7F Es H14) 4 index_analyzer l search_analyzer.

Index_analzyer $& 142 2 5 | IR H K 17017 45

Search_analyzer $& 1) /&40 2 IR H R I K 20 1A 4%

FAI%NIE index Fl search WA, HERL S RUEIX AN BRI 2330 7 X — 3, XFF
AT DAGRIE A A FN A v, 5 P-4 4310], index AT search K IIAS AR [R] 42 TG H 11

5 analyzer AHOCIIH0Z 54— index il 1401

"HC":{ "type":"string", "indeX":"nO", "StOre"Z"no"}

index R FBAN RS, WA index 4 no, M4 analyzer BCE A AH#EH .

G A store T, store MR R IXIUE TAEGRI R 1 £, IFAZ _source.

A LA T 1 SCRY S A Bl H IR R o — IR SR R AR A A

H e IR or i ds . ABReE SCIE, £ T config H 3% T [ elasticsearch.yml.

QA ¥8 e AN R F AR ) 43325 2 W http://localhost:9200/index_name/ mapping iX
FER AL T BT - I 2 2 o Aol tan

http://localhost:9200/news/_mapping
ABIE
{"news": {"mappings": {"typel": {"properties": {"body": {"type":"string"},"title": {"type":"string"} } } } } }

VB (=M Java ZFisEE0

HARTTLLH curl XAEI Ay 447 T A Elasticsearch ## 2 R 45 5412018, HSEPR R —
M4 FH Elasticsearch ] Java API.

TransportClient /| transport FibkizifEi%#:3] Elasticsearch £EHf. B SCLARUES F b [
JDK FR S5 28 A —5 . #RJGE Eclipse H 14—/ Maven JiiH, & D:\elasticsearch-
5.1.2\lib H 3% R jar 145515 lib H 3% Elasticsearch ] Java %7 3 API f/b /U DY S -
transport-5.3.0.jar. elasticsearch-5.3.0.jar. joda-time-2.9.5 jar F lucene-core-6.4.1 jar.

WIERAEH] maven, JUIFFZS IO OC 2R -




>> _ Elasticsearch KEIRIEZERS |

<dependency>
<groupld>org.elasticsearch.client</groupld>
<artifactld>transport</artifactld>
<version>5.3.0</version>

</dependency>

<l-- Log Dependencies required by elasticsearch 5 -->

<dependency>
<groupld>org.apache.logging.log4j</groupld>
<artifactld>log4j-api</artifactld>
<version>2.7</version>

</dependency>

<dependency>
<groupld>org.apache.logging.log4j</groupld>
<artifactld>log4j-core</artifactld>
<version>2.7</version>

</dependency>

) i HIXA™ maven FUE G 3] 52 > jar 3CfF. i PAYE %3¢ Maven Ji, Il dy 443 21X 48
¢ 10 jar f.
A’

>mvn -f pom.xml dependency:copy-dependencies

i3 TransportClient JXMZ VAT Es SEEEHHTIEAS N, #5246 € Es £ H P —HmZ
BHLE ) 1P HUhEA G 5 o ERAHARE ] S F

TransportClient client = new PreBuiltTransportClient(Settings. EMPTY)
.addTransportAddress(new InetSocketTransportAddress(InetAddress
.getByName("192.168.10.150"), 9200));

TREZDHUEER BT R .

Client client = new PreBuiltTransportClient(Settings. EMPTY)
.addTransportAddress(
new InetSocketTransportAddress(InetAddress
.getByName("host1"), 9300))
.addTransportAddress(
new InetSocketTransportAddress(InetAddress
.getByName("host2"), 9300));
Mg &R -

client.close();

LEREA BN JE Elasticsearch, WHR TG R MUEEREY,, T2 P :

Settings settings = Settings.builder()
.put("cluster.name", "ElasticSearchClusterName").build();

Client client = new PreBuiltTransportClient(settings);

VLB client.transport.sniff 24 true A% )™ b 25 SRR AN GEREKPIRES,  JEARAFH HAl
PLER K TP stk I %e s b, SRR A AN T B s B AR LA G0 TP E B BI%
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Jri, B ARG, I H B RBUB AR, AU SEBlin T .
Settings settings = Settings.builder()
.put("client.transport.sniff", true).build();
TransportClient client = new PreBuiltTransportClient(settings);
% )i A% Elasticsearch FERMRAC, TUALHIINE RG], AFIREIERE . AN
PRSI

public class ClientFactory {

public static Client create(){
Settings settings = Settings.builder()
.put("client.transport.sniff", true).build();
TransportClient client = new PreBuiltTransportClient(settings);

return client;

public class ClientBuilder {

private static class StaticHolder {
static final Client INSTANCE = ClientFactory.create();

)

public static Client getSingleton() {
return StaticHolder.INSTANCE;

}

M XA getSingleton() 7 VRS, Ui IS IR I FRS U AR, I N R
B T 2R — A — sl . DL PRI A getSingleton() VAR, 2 HEIR ]
INSTANCE.

1.5.1 BIEES|

ARSI

CreatelndexRequestBuilder createIndexRequestBuilder =
client.admin().indices().prepareCreate("test1"); //BIE—ANFR A testl (KR 5|

CreateIndexResponse response = createIndexRequestBuilder.execute().actionGet();

System.out.println(response.isAcknowledged());

] json #% g LRGIFEM S . N T IT A json H, 23 NEHA Tk
XContentFactory.jsonBuilder().

import static org.elasticsearch.common.xcontent. XContentFactory.jsonBuilder;




>>  Elasticsearch RERIEZS |2

A LLE CreateIndexRequestBuilder.addMapping() /7747 2 7B 2R Y

Settings settings = Settings.builder().loadFromSource(jsonBuilder()
.startObject()
.startObject("analysis")
.startObject("analyzer")
.startObject("synonym")
field("tokenizer", "whitespace")
field("filter", new String[] {"synonym"})
.endObject()
.endObject()
.startObject("filter")
.startObject("synonym")
field("type", "synonym")
field("synonyms", new String[] {"Highlandstreet, ravioli"})
field("ignore case", true)

field("expand", true)

/ .endObject()
(12 .endquect()
.endObject()

.endObject().string(), XContentType.JSON).build();

XContentBuilder content = jsonBuilder()
.startObject()
.startObject("properties")
.startObject("title")
field("type", "string")
.field("analyzer", "synonym")
.endObject()
.startObject("location")
field("type", "geo_point")
.endObject()
.endObject()
.endObject();

CreateIndexResponse response =
node.client().admin().indices().prepareCreate("index_name").setSettings(settings)

.addMapping("mapping_namel", content).get();

B json SCHFFR {7 T %3OS AR, I T LA F RIS 5 PR 1.

CreateIndexRequestBuilder createIndexRequestBuilder =
client.admin().indices().prepareCreate(index);

String mapping_json = new String(Files.readAllBytes(json_mapping_path));

createIndexRequestBuilder.addMapping("my_mapping", mapping_json);

CreateIndexResponse indexResponse =



frre
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createIndexRequestBuilder.execute().actionGet();

WA LI PutMappingRequest ¥ B3R 51 EL M. 1 56 E Xs

private static XContentBuilder getCnMapping(String indexType)
throws Exception {
XContentBuilder mapping = XContentFactory.jsonBuilder().startObject()

.startObject(indexType)
.startObject("properties")
.startObject("repname").field("type", "string")
field("store", "yes").field("analyzer", "cn'") //i5]
.endObject()

.startObject("repnameS").field("type", "string")
field("store", "yes").field("analyzer", "standard") /-
.endObject()

.startObject("path").field("type", "string")
field("store", "yes").field("analyzer", "standard")
.endObject()

.startObject("contents").field("type", "string")
field("store", "yes").field("analyzer", "cn") /3]
.endObject()

.startObject("contentsS").field("type", "string")
field("store", "yes").field("analyzer", "standard") /-
.endObject()

.endObject() //end properties
.endObject() //end index type
.endObject();

return mapping;

}
SR J5 1A H IndicesAdminClient.putMapping() /7 15 B E R 5| JE£5 1)«

PutMappingRequest mappingRequest = Requests
.putMappingRequest(indexName).type(type).source(mapping);

PutMappingResponse putMappingResponse = client.admin().indices()
.putMapping(mappingRequest).actionGet();

i B IndicesAdminClient N2 5],

IndicesAdminClient admin = client.admin().indices();
admin.prepareDelete(indexName).execute().actionGet().isAcknowledged();

1 | IndicesAdminClient.prepareCreate() /7 15 B B U B R 5| 5 E IS4
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I S BIER T

CreatelndexResponse indexresponse = client.admin().indices()
IEANR G| PR I 2 FRIE DAL & K5 B
.prepareCreate("testindex").setSettings(settings).execute()
.actionGet();

System.out.println(indexresponse.isAcknowledged()); /7 & 15 BB B R 5

CreateIndexRequestBuilder.setSettings() /7 14 B H 5 £ IS4

IndicesAdminClient ac = client.admin().indices();
String index="test1";
CreateIndexRequestBuilder builder = ac.prepareCreate(index);

Builder setting = Settings.builder().put("number of shards", 1);
builder.setSettings(setting);

1.5.2  Bahm. BHBR S

AL A Bt BB AR . S0 ALK K A

public void insert(String index, String type, Map<String, String> data) {
Gson gson = new Gson();
String json = gson.toJson(data); //f{i/H Gson #2 Map #5# json “FFF &
Client client = getClient();
IndexRequestBuilder indexBuilder = client.preparelndex(index, type)
.setSource(json);
IndexResponse response = indexBuilder.execute().actionGet();

}
RG] A json FAFHIR AR ST o

String json ="{" +
"\"user\":\"kimchy\"," +
"\"postDate\":\"2013-01-30\"," +
"\"message\":\"trying out Elasticsearch\"," +

u}vl.
>

IndexResponse response = client.preparelndex("twitter", "tweet")
.setSource(json)
.execute()
.actionGet();

XContentFactory +2 Elasticsearch W) —/N T HIS, HHIX M52 json A& XA 747

XContentBuilder b = jsonBuilder().startObject();
b.field("title", "ARH");
b.field("body", "PI 7");
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b.endObject();
String id="http://xxx"; //ME—F K1}

IndexRequestBuilder irb = client.preparelndex(getindexName(), getindexType(), id).
setSource(b);
irb.execute().actionGet();

U A HE

public void bulkInsert(String index, String type, Map sourceMap) {
Client client = getClient();
BulkRequestBuilder bulkRequestBuilder = client.prepareBulk();
bulkRequestBuilder.add(client.preparelndex(index, type).setSource(
sourceMap));
BulkResponse bulkResponse = bulkRequestBuilder.execute().actionGet();

}
FEER AR A T B A
if (bulkResponse.hasFailures()) {

this.logger.error(bulkResponse.buildFailureMessage());
}

ElasticSearchClient 2] B35 25& 1 384 Il B SRS 181 792
ElasticSearchClient esc = new ElasticSearchClient();

String index="test1"; //R5|%
String type="typel"; //2R#&, FKAIERH

Map<String , String> sourceMap = new HashMap<String , String>();
sourceMap.put("title", "valuel"); /¥4 & title, {H/Z valuel
sourceMap.put("body", "value2"); /5% 4% body, {HE value2

esc.insertRecord(index, type, sourceMap);

NS

String[J en = { "E X 1", "B X 2"};

XContentBuilder qBuilder = jsonBuilder().startObject();

qBuilder.field("word", "hidden");

qBuilder.field("pos", "adj");

qBuilder.startArray("cn");

for (String field : cn) {
qBuilder.value(field);

}

qBuilder.endArray();

qBuilder.endObject();

IndexRequestBuilder irb = client.preparelndex(getindexName(),
getlndexType()).setSource(qBuilder);

<K




>
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i 3 AR B no node available 4 ik

while (true) {

try {
bulk.execute().actionGet(getRetry Timeout());
break;

}

catch (NoNodeAvailableException cont) {
Thread.sleep(5000);
continue;

}

I BTG R 3 S f, w] LA A attachments fdif:.
TR 5 2 g -

public static void DeleteResponse(Client client){
DeleteResponse reponse = client.prepareDelete("twitter","tweet"," AVbFE").get();
System.out.println(reponse.isFound());

}
B -

UpdateRequest updateRequest = new UpdateRequest();
updateRequest.index("twitter1");//Z 5| 4
updateRequest.type("tweet");//A 7Y
updateRequest.id("2");//id
updateRequest.doc(jsonBuilder()

.startObject()

field("user", "john")

.endObject());

client.update(updateRequest).get();

1.5.3 5Hrds

B R S 30 i BRI A A 2 BN AS R A RESEOCHE T I R .
S LA 0 AT 2 -

AnalyzeRequest analyzeRequest = new AnalyzeRequest();
analyzeRequest.text("H 4 A RILATE");
ActionFuture<AnalyzeResponse> analyzeResponseActionFuture =
client.admin().indices().analyze(analyzeRequest);
List<AnalyzeResponse.AnalyzeToken> analyzeTokens =
analyzeResponseActionFuture.actionGet().getTokens();
for (AnalyzeResponse.AnalyzeToken analyzeToken : analyzeTokens){

System.out.println(analyzeToken.getTerm());
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1.54 E#ESA

XA B IR, A AN R T HoKs i 5 A\ 2 Elasticsearch.

® go-mysql-elasticsearch Chttps://github.com/siddontang/go-mysql-elasticsearch) f&—4“¥f
MySQL %4 [7] 20 2| Elasticsearch FIR%S. ‘& & 5CAl H mysqldump SR IRE R 46504
SR J5 H binlog 34 & [F] 20 24 .

® mongo-connector Chttps:/github.com/mongodb-labs/mongo-connector) M MongoDB 4E
Ol —MEE, SAR—PMRZANHRARS, W Solr, Elasticsearch {5 — 4>
MongoDB 4£Hf. ‘& MongoDB 1[4 [F20 2 HAx, #8518 MongoDB ) H i
oplog, 5 MongoDB [1)5Z I #AE R FF— 2.

1.5.5 kPRI S B

L (Ingest) & Elasticsearch 5.0 W — A Uh6E, &0 IAER £\ Elasticsearch
I R A B

fEFHFERG ALk

® & MEHE;

® M —4KEIE;

© TR | I AP A R I A e R

BT T8 O] DUEYE SO ERAT T A4 0E . RN ERAE th AL PR AR AT o AL TR AR LA
R SCRSAE N RGeS SRS R B ROCAS

CETIRZ A, W,

® Date ZbFRZS: W BT HI, AR5 A0 HTXAS R TR A SCRY IR IR TR 3K

® KV AbFES: U R B .

® Lowercase bHEA%: HFRF /NS0,

® Uppercase Kb #Y: FRF A K51k,

E X — M EHUETE NS R .

BytesReference source = jsonBuilder().startObject()
field("description", "my_pipeline").startArray("processors")
.startObject().startObject("lowercase").endObject().endObject()
.endArray().endObject().bytes();
PutPipelineRequest request = new PutPipelineRequest("1",
source,
XContentType.JSON);
client.admin().cluster().putPipeline(request).get();

1.5.6 FE5)A8k

£ Mapping " AR G| FERISK . BCE R GRS A I .




>> _ Elasticsearch KEIRIEZERS |

IndicesAdminClient ac = client.admin().indices();

CreateIndexRequestBuilder builder = ac.prepareCreate(index).setSettings(setting);

String type = "typel";
builder = builder.addMapping(type, getMapping());

CreateIndexResponse indexresponse = builder.execute().actionGet();

1.5.7 #xify

Elasticsearch $#&ft3L+ json ) Query DSL #rifj£iA:, DSL B4k & HE S . Al

Query DSL fE— %

SRS K B R IE A . A AR RE s 0 AW (Wi R &

W, AU RS ILIES (W constant score), A W] L/LITH‘JL/j/\ﬁl’EUﬂ] o e g%

(ln filtered) o

Query DSL & MMl A MHESE . ALl Java APT i) 48 22 ik 55 2% A% json 4% 20K

Query DSL.
2% Nkt

String keyWords = "valuel"; /& #]id]
TermQueryBuilder gb=new TermQueryBuilder("title", keyWords);
/53 F QueryBuilder gb = QueryBuilders.termQuery("title", keyWords);

String index = "test1"; //Z& 5|4

Client client = getClient();

SearchResponse searchResponse =

client.prepareSearch(index).setQuery(qb).execute().actionGet();

Y IEIEE S

SearchHits hits = response.getHits();
for (SearchHit hit : hits) {
System.out.println("id "+hit.getId()); //3CA% ID
Map<String, Object> result = hit.getSource(); /#5144, (B A SCRS %1 HI1E
for (final Entry<String, Object> entry : result.entrySet()) {
System.out.println(entry.getKey() + " : " + entry.getValue());

}
W RAFEE S,

M nf LLiE i SearchHit.getSource() /7 V23 [F] BT 41 (R 4E 0] LA H

setFetchSource() /7% H ik [FlF5 & BRI 41, Wi H &[] word 51 ) P 25 :

SearchResponse searchResponse = client.prepareSearch(DictCrawler.getIndexName())

.setQuery(query)
.setFetchSource(new String[]{"word"},null).execute().actionGet();

SearchHits hits = searchResponse.getHits();
for (SearchHit hit : hits) {
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Map<String, SearchHitField> map = hit.getFields();

SearchHitField field = map.get("word");
System.out.println(field.value());

}
AL E R G 2R
String index = "test1"; /& 5|4

SearchRequestBuilder builder = client.prepareSearch(index);
String type = "typel"; //287 4
builder.setTypes(type);

LT A

String keyWords =" [ 2006 4 8 H 2 HAbmTH";
String field = "body";
MatchQueryBuilder gb = QueryBuilders.matchPhraseQuery(field, keyWords);

{8 ] BoolQueryBuilder {32 A Al 4 A1 HRIPGE R, 1 [R] Iy 2 B JBUNT N 252971« 19)
String keyWords = "_TAENIF 58 1" —*

String field = "body";
MatchQueryBuilder pgBody = QueryBuilders.matchPhraseQuery(field, keyWords);

field = "title";
MatchQueryBuilder pqTitle = QueryBuilders.matchPhraseQuery(field, keyWords);

QueryBuilder gb = QueryBuilders.boolQuery().should(pgBody).should(pqTitle);

g EZIR

MultiMatchQueryBuilder gb = QueryBuilders.multiMatchQuery(key Words, "title","body");

T AEE VU C R SCRSHRAE T, ) DU [N SE DU SR, 2H 5 ASOR TG E A Rt
EE

(AR TESE AT 5 IR SRS AH DG

String field = "body";

MatchQueryBuilder pgBody = QueryBuilders.matchPhraseQuery(field, keyWords);

field = "title";

MatchQueryBuilder pqTitle = QueryBuilders.matchPhraseQuery(field, keyWords);
//A] CATCIE AN S H B A ] B 0 SRS

QueryStringQueryBuilder fuzzyQb = new QueryStringQueryBuilder(keyWords);

//H] OR KRARER LA 511
QueryBuilder gb =
QueryBuilders.boolQuery().should(pgBody).should(pqTitle).should(fuzzyQb);



>> _ Elasticsearch KEIRIEZERS |

RX1F 201 Query DSL:

String keyWords =" H 2006 £ 8 H 2 HAtm i
String field = "body";
MatchQueryBuilder pqBody = QueryBuilders.matchPhraseQuery(field, keyWords);

field = "title";
MatchQueryBuilder pqTitle = QueryBuilders.matchPhraseQuery(field, keyWords);

QueryStringQueryBuilder fuzzyQb = new QueryStringQueryBuilder(keyWords);

QueryBuilder gb =
QueryBuilders.boolQuery().should(pgBody).should(pqTitle).should(fuzzyQb);
System.out.println(qb);

ot A5 AR

{
"bool" : {
.20 "should" : [ {
~— "match" : {
"body" : {
"query" : "H 2006 4 8 H 2 HALHTI",

"type" : "phrase"

}
¥t
"match" : {
"title" : {
"query" : "H 2006 & 8 H 2 HALITTH",

"type" : "phrase"”

}
14
"query_string" : {
"query" : "4 2006 4E 8 J 2 HIbnim"

g5 3 HaRmldE E 1) LA.
E http://localhost:9200/_plugin/head/i& 17 :

{
llqueryﬂ: {
"match_all": {}
}s



frre

5
"ﬁelds": [”_id"]
}
Wit Java % 7 B AT :

String json ="{\n" +

" \"query\" o {\Il" +
" \"match_all\" : {}\n" +
n }’\nll+

" \"fields\" : [\"_id\"]\n" +
"
System.out.println(json);
Client client = getClient();
SearchResponse searchResponse =
client.prepareSearch(ESConfig.indexName)
.setSource(json).execute().get();
SearchHits hits = searchResponse.getHits();

String text = "Hi5E"; /2T 1A

"non

String[] fields = { "repname", "repsubdate" };

/R json N2
XContentBuilder gBuilder = XContentFactory.jsonBuilder().startObject();

qBuilder.startObject("query");

qBuilder.startObject("term");

qBuilder.field("repname", text);

qBuilder.endObject();

qBuilder.endObject();

/46 € R B3]

qBuilder.startArray("fields");

for (String field : fields) {
qBuilder.value(field);

}

qBuilder.endArray();

qBuilder.endObject();

1& {$FH Elasticsearch <<

/R A1) DSL {"query": {"term": { "repname":"}b 5"} } ,"fields":[ "repname", "repsubdate"]}

System.out.println(qBuilder.string());

Client client = getClient();

SearchResponse searchResponse = client
.prepareSearch(ESConfig.indexName).setSource(qBuilder)
.execute().actionGet();

SearchHits hits = searchResponse.getHits();
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long totalHits = hits.getTotalHits(); /#5331 45 4 5 %
System.out.println("totalHits:" + totalHits);

for (SearchHit hit : hits) {
SearchHitField j = hit.field("repname");
System.out.print(j.value());
j = hit.field("repsubdate");
System.out.println(" " + j.value());

System.out.println("score: " + hit.getScore());

§

TE2 it N json £x 1 HR -

String queryString="F Z L TR 21",
System.out.println(QueryBuilders.queryString(queryString).analyzer("cn"));

Bt .

{
"query_string" : {
"query" : "FEALHIR ",
"analyzer" : "cn"

1.5.8 [XIuj4if

FETE AR, A T R AL I 1) Z5 A F B A% S B A P A R
AT Rl

curl -XPUT localhost:9200/test

AT B

curl -XPUT localhost:9200/test/range/1 -d '{"age": 9}'
curl -XPUT localhost:9200/test/range/2 -d '{"age": 12}'
curl -XPUT localhost:9200/test/range/3 -d '{"age": 16}'

AE 5 Vi A AT SR

curl -XGET 'http://localhost:9200/test/range/ search?pretty=true' -d '
{
"query" : {
"range" : {
"age" : {
"from" : "10",
"to" : "20",
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"include lower" : true,
"include upper": true

XK 2R A SRS 2 FASCRY 3,
WA json 1R Tk

curl -XGET --globoff 'localhost:9200/test/range/_search?q=age:["10"+TO+"20"|&pretty=true'

A LAt RangeQueryBuilder ST AE R I 8] 26 11 DX [1) S5 A A 4K -

RangeQueryBuilder queryDate = QueryBuilders.rangeQuery("age").to(to).from(from);

1.5.9 Hb¥

R LAESE T BLEHER

SearchRequestBuilder searchRequestBuilder = client.prepareSearch(index);

FieldSortBuilder sorter = new FieldSortBuilder("price");
searchRequestBuilder.addSort(sorter);

2 ST

GET /my_index/my type/ search
{
"sort" : [
{ "post_date" : {"order" : "asc"}},
"user",
"name" : "desc" },
{ "age" : "desc" },

"

~_score"

]’
"query" : {
"term" : { "user" : "kimchy" }

1.5.10 AR AEE

AT AR
® QUERY_THEN_FETCH:




>> _ Elasticsearch KEIRIEZERS |

FAT R SR RS TTA S R, S R A HET SR AR 1D R EIR [l 4h 3
A T AR S BT R AR SR HE S 0 D B R [ SO R R S R [l
g, AT TR Bs A IR, XA T U2 Es BRIA T 77 5o

® DFS QUERY THEN FETCH

W& B NG — R EATH 7, B2 — R HER ISR . X R A
k.

esClient.prepareSearch(ElasticSearchClient.getIndexName())
.setSearchType(SearchType.DFS QUERY THEN FETCH);

1.5.11 IpE%s

R RH AL pERs, o LUE A match all E AL AN JERS

MatchAllQueryBuilder matchQqueryBuilder = QueryBuilders.matchAllQuery();

//Add filter on the query based on filtered query

AndFilterBuilder andFilterBuilder = FilterBuilders.andFilter();

andFilterBuilder.add(FilterBuilders.termFilter("version", "3"));

requestBuilder.setQuery(QueryBuilders. filteredQuery(matchQqueryBuilder,
andFilterBuilder));

1.5.12 SHoeir

TR E MRy T e o, RJEES R 45 2] = 5E B, HighlightBuilder s il 75 W
AR PR 28 25 AR (1 O 7 B3 s B .

SearchRequestBuilder searchRequestBuilder =
client.prepareSearch(indexname).setTypes(type);

/5%

HighlightBuilder hiBuilder = new HighlightBuilder();
hiBuilder.preTags("<span style=\"color:red\">");
hiBuilder.postTags("</span>");

RSB
hiBuilder.field("title");

searchRequestBuilder.highlighter(hiBuilder);

PATHR, IR 0]y s SR AR R
BEACIE: L L INA DS,

SearchResponse response = searchRequestBuilder.execute().actionGet();
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13RI FR ) SORY 5
SearchHits searchHits = response.getHits();
for (SearchHit hit : searchHits) {
11K SRS TR AR — R B 4 json AR EL
String json = hit.getSourceAsString(); /A R &5 K H Gson fi##T, fEHTEH S

13RI N 1) e e 3
Map<String, HighlightField> result = hit.highlightFields();
I NBERE FA R sk b B i 4
HighlightField titleField = result.get("title");
I/RAG5E S e a2
Text[] titleTexts = titleField.fragments();
11 title A ELIEIN 1 52 SCHK) RIS EARAE
StringBuilder title = new StringBuilder();
for (Text text : titleTexts) {
title.append(text);

}
System.out.println("title highlighter " + title);

WREERIN, SR LU AT highlightFields(), 09— #BA AR, ] fieldsOfUEF .

public static String getTitle(HighlightField titleField,Map<String, Object> source){
if(titleField==null){ /UWIEEA S, HERERAE

return (String) source.get("title");

StringBuilder title = new StringBuilder();

I/HRAS5E S e e 38

Text[] titleTexts = titleField.fragments();

1124 title ERAEIEAN E € SRS hREE

for (Text text : titleTexts) {
title.append(text);

return title.toString();

1.5.13 |

WEMWNSE: WL BRI GIR SO, PR Z IR Z DA SR . I [Bl—A~ g
R, HTRIEAR Z /D oin PIEY .
7£ SearchRequestBuilder 7114 & 7 11 244 :

searchRequestBuilder.setFrom(0).setSize(60);
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T 53 TR 7s ARSI T

int rows=10; //— JL B /8 2 /D 48R 4
int offset=0; //JFUHAT

/...

String keyWords = "hello"; /2 1]

P& went PS: At

QueryStringQueryBuilder gb = new QueryStringQueryBuilder(keyWords);
searchRequestBuilder.setQuery(qb);

/15y TUN

searchRequestBuilder.setFrom(offset).setSize(rows);

JAAT TR R IR [P 2R i A 6

SearchResponse response = searchRequestBuilder.execute().actionGet();

IBRIHE R SR 45 2R
SearchHits searchHits = response.getHits();
long totalHits = searchHits.getTotalHits(); /45245 % %L
for (SearchHit hit : searchHits) {
System.out.println("hit " + hit);

1.5.14 1 BA LA

i}l AggregationBuilders SEHLE R 45 RAZFEA AR FIGE 0t FEAH %!

AggregationBuilders.terms(aggName).field(filed)

i AR R

TermsAggregationBuilder ab = AggregationBuilders.terms("version")
field("version"); /43255

SearchResponse sr = client.prepareSearch(index).setQuery(qb)
.addAggregation(ab) /34 i 4320 £ ) 298 R 1 K
.execute().actionGet();

A DABR 3R 1] 4 R A

ab.size(100); //H B~ET 100 NS4

2N oid HFK, FFHERITHEFRLL 1000, X B % 1000 1T LA K.

Map<String, String> bucketsPathsMap = new HashMap<>();
bucketsPathsMap.put("count", " count");
Script script = new Script("'count / 1000");
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BucketScriptPipelineAggregationBuilder bs = PipelineAggregatorBuilders
.bucketScript("agg values", bucketsPathsMap, script);

TermsAggregationBuilder oid = AggregationBuilders.terms("agg_oid")
field("oid").subAggregation(bs);

SearchResponse sr = client.prepareSearch(index)

.setQuery(qb)
.addAggregation(oid).execute().actionGet();

1.5.15 SUARBINERS

REZHFBAENG RS, XA D R3. HHr. BaMERA T )
1) 7 B AE 5 2 55 R AR A 7 i) A

RIS AL A AN 7, T HE R S W) A R — AN AN A e,
CIEA SRS IEA B E AT A7

KEHFBT LA RGN, #aE ER doc values H T EHRE Ui 0 #55xC, (HSCA S
BEANSZFF doc_values.

AT BAE AR fielddata 7570 A A7 E0 s £ 0 o 80 G 2 56— U T BT TR
B HEP A I R o e A T R A B CRE A B A B R DI I, S =
RIRFR, IR S RAFAHAE IVM HEN A7

i, {E3CAT-Be EATH] fielddata=true (1) mapping.

PUT my_index/ mapping/my_type
{
"properties": {
"labels": {
"type": "text",
"fielddata": true
}
}
}

Mz 7B AT

public void prepare(final SearchRequestBuilder searchRequestBuilder) {
TermsAggregationBuilder aggregation =
AggregationBuilders.terms("labels").field("labels");
searchRequestBuilder.addAggregation(aggregation);
searchRequestBuilder.setFrom(start);
searchRequestBuilder.setSize(size);

}
(IR PURS SR
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//#3 %] QueryBuilder
String keyWords = "f{]";
String field = "body";

MatchQueryBuilder pqBody = QueryBuilders.matchPhraseQuery(field, keyWords);

field = "title";

MatchQueryBuilder pqTitle = QueryBuilders.matchPhraseQuery(field, keyWords);

QueryBuilder gb = QueryBuilders.boolQuery().should(pgBody)
.should(pqTitle);

String index = "news"; //& 5|4
Client client = QueryTest.getClient();

SearchRequestBuilder requestBuilder = client.prepareSearch(index);

JAEAT LS8N v A

AndFilterBuilder andFilterBuilder = FilterBuilders.andFilter();
andFilterBuilder.add(FilterBuilders.termFilter("version", "3"));
requestBuilder.setQuery(QueryBuilders.filteredQuery(qb, andFilterBuilder));

HPATHE R

SearchResponse searchResponse = requestBuilder.execute().actionGet();

TIAERRTT 18 2% 45 R [
SearchHits hits = searchResponse.getHits();

long totalHits = hits.getTotalHits(); /15 21| 45 R S %k
System.out.println("totalHits:" + totalHits);

1.5.16 @ Dh&d

A i b A i

SearchResponse searchResponse = esClient
.prepareSearch(ElasticSearchClient.getiIndexName())
.setSize(5)
IIEAN AR YESF 22 A 8]
.setScroll(TimeValue.timeValueMinutes(8)).execute().actionGet();

System.out.println(searchResponse.getHits().getTotalHits());

searchResponse = esClient
.prepareSearchScroll(searchResponse.getScrollld())
.setScroll(TimeValue.timeValueMinutes(8)).execute().actionGet();

System.out.println(searchResponse.getHits().getTotalHits());
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System.out.println(searchResponse.getHits().hits().length);
for (SearchHit hit : searchResponse.getHits()) {
System.out.println(hit.getSourceAsString());

}
AL 3o 3 D e (45 A3 AR G s = R 53 A AR

1.5.17 #5130

mapper @A Apache SUAHEHLA Tika, il Elasticsearch A] AR 5| —T 24
B (W1 PPT. XLS. PDF) [FISCAERHE.

SEBR b, AR WO PR A I B S AL, DU R DU SO RN (B R
base64) HE Y.

1.5.18 Percolate

Percolate /& — /MR ORIk B hfg. LA Percolate HLEG], AREHERM
ST #AE

Percolate A& ALK, Ryl'EA], RJFEAITEW. Percolate j& & IX L), JFMHX
LA, AR AR SCR I 4 R A UL LA SR o

ZE— -, AP AT BN AR (D BIATA FIOE . XS DS
AR ST SO . X TR AN, nl DU X AN R P A M Ay, R
R RS A A DT L T IX M

UE=SE i ERIbuR) 2o dinkeniil
QueryBuilder gb = termQuery("content", "amazing");

NRGIZAEM = FHHEA 20 g

non non

client.preparelndex(" percolator”, "myIndexName", "myDesignatedQueryName'")

.setSource(qb)
.setRefresh(true) /24 5 Z A WISL BRI AT FH RS, 7 B AMRY

.execute().actionGet();

1 RS B myDesignatedQueryName 144 5728 5| — AN 2 f
H T AR A B A AN SO, AR AR AR

IR — AN SCRRAG 1 IR

XContentBuilder docBuilder = XContentFactory.jsonBuilder().startObject();
docBuilder.field("doc").startObject(); /i 22 F ‘e K45 & CEY
docBuilder.field("content", "This is amazing!");

docBuilder.endObject(); //doc 51| 45 7

docBuilder.endObject(); //json HE X5 45 K

/g

PercolateResponse response =

client.preparePercolate("myIndexName",




>

Elasticsearch REIEIEZRS |2

"myDocumentType").setSource(docBuilder).execute().actionGet();
1138 3 45 SR
for(String result : response) {

JARBREE R, 25 ROT L pEAs P A4 T

80 RESTClient

Elasticsearch [¥] Java % F' %ty API #4#i httpclient. rest M2 Elasticsearch A< jar £,
WAL ] maven, WIFF LR IMAOC R -

<dependency>
<groupld>org.elasticsearch.client</groupld>
<artifactld>rest</artifactld>
<version>5.3.0</version>

</dependency>
HENT I

RestClient restClient = RestClient
.builder(new HttpHost("127.0.0.1", 8310, "http"))
setMaxRetry TimeoutMillis(6 * 60 * 1000) /BB 18] % 4 6 4%k
.build();

PR ER I A (4511«

public static final class FailureListenerEx extends FailureListener{
public void onFailure(HttpHost host) {
System.out.printIn(" 4% ! "+host);

public static void main(String[] args) {
HttpHost hosts = new HttpHost(""60.205.165.29", 9200, "http");

FailureListener failureListener = new FailureListenerEx();
RestClientBuilder builder =

RestClient.builder(hosts).setFailureListener(failureListener);
builder.setMaxRetry TimeoutMillis(6 * 60 * 1000);
builder.build();

}
MR ED) 0] Es SEHE 1041

final CredentialsProvider credentialsProvider = new BasicCredentialsProvider();
credentialsProvider.setCredentials(AuthScope.ANY,

non

new UsernamePasswordCredentials("elastic", "changeme"));
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restClient = RestClient.builder(new HttpHost("192.168.8.33",9200,"http"))
.setHttpClientConfigCallback(new RestClientBuilder.HttpClientConfigCallback() {
public HttpAsyncClientBuilder customizeHttpClient(HttpAsyncClientBuilder
httpClientBuilder) {
return httpClientBuilder
.setDefaultCredentialsProvider(credentialsProvider);

}
}).build();

REST % )75t 70 AR JE R 2 P o A et 2 2 ) S 8 SO 23 M 4 R AR 811«

String method = "GET";

String endpoint ="/_analyze";

Map<String, String> params = new HashMap<String, String>();

params.put("analyzer","standard");

params.put("text"," -4 N\ [RILFIE");

Response response = restClient.performRequest(method,endpoint,params);

System.out.println(JSON.toJSONString(JSONODbject.parse(Entity Utils.toString(response.getEntity())),Serializ
erFeature.PrettyFormat));

AP v = ) M o SRS (4511«

RestClient restClient = RestClientSingleton.getClient();
StringEntity query = new StringEntity(
"{\"query\": {\"match\": {\"user\":\"user1\"}}}",
ContentType.APPLICATION JSON);

Response response = restClient.performRequest("GET",
"/bulktest/ search",
Collections.singletonMap("pretty", "true"), query);

System.out.println(EntityUtils.toString(response.getEntity()));

1.6.1  fEHIBER

SE SRR E NG PR .

curl -XPUT localhost:9200/_ingest/pipeline/lowercase-example -d '{
"processors" : [

{

"lowercase" : {

"field": "message"

]
}l

A LM A _simulate S i ARBUETE, 100 AN T 2L PR B S TE AR 5150k .
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curl -XGET "localhost:9200/_ingest/pipeline/_simulate?pretty" -d '{
"pipeline" : {
"processors" : [
{
"lowercase" : {
"field": "foo"

"

_source" : {
"foo" : "This test CONTAINS also UPPER-CASE chars"

]
}l

XA

{

" index" : "test",
":type" : "doc",

"id" e,

" version" : 1,
"found" : true,
"

_source" : {
"foo" : "this test contains also upper-case chars"

}
N T B, Rl 8 18 URL ZHGR IR R 515

curl -XPUT "localhost:9200/test/doc/1?pipeline=lowercase-example&pretty" -d '{
"foo" : "This test CONTAINS also UPPER-CASE chars"

X
A I KIER) Es [1)_source 7Bt 1A :

curl -XGET "localhost:9200/test/doc/1?pretty"

AULESRZOC Ce e i 1 -

{
" index" : "test",
n typell . "dOCIV
ll_id" . l‘lll

" version" : 1,



i
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"found" : true,
n

_source" : {
"foo" : "this test contains also upper-case chars"

1.6.2 U SZBREEHER

HIARRE R A 1 -

String json = jsonBuilder().startObject().startObject("pipeline")
.startArray("processors").startObject()
.startObject("lowercase").endObject().endObject().endArray()
.endObject().startArray("docs").startObject()
field("_index", "index").field(" type", "type")
field("_id", "id").startObject("_source").field("foo", "bar")
.endObject().endObject().endArray().endObject().string();

Response response = client.performRequest("POST",
"/_ingest/pipeline/_simulate", Collections.emptyMap(),
new NStringEntity(json, ContentType.APPLICATION_JSON));

A7) 15 Jest

Jest (https://github.com/searchbox-io/Jest) & 734h—> Java HTTP Rest % /" Uir. {4 H Jest
AN H Elasticsearch A5} [1] jar £l 40544 FH maven, N ZAIKSIOC R -

<dependency>
<groupld>io.searchbox</groupld>
<artifactld>jest</artifactld>
<version>5.3.2</version>

</dependency>
it e LEEH curl A& 77 2US A0S . AP TG Bl ) B Jest 25 )7 difr:

JestClientFactory factory = new JestClientFactory();
factory.setHttpClientConfig(new HttpClientConfig
Builder("http://localhost:9200")
.multiThreaded(true)
IBRAEBL T, FES € i th_EBIEAGE T 2 AR R R:
.defaultMaxTotalConnectionPerRoute(SCONCURRENCY PER ROUTE>)
IS 20 NERR
.maxTotalConnection(<CONCURRENCY_TOTAL>)
.build());
JestClient client = factory.getObject();
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81 Jest ZRHN Es SRHEE B 1552 > Action 2K

import io.searchbox.action. AbstractAction;
import io.searchbox.action.GenericResultAbstractAction;

public class GetStartPage extends GenericResultAbstractAction {

protected GetStartPage(Builder builder) {
super(builder);
setURI(buildURI());

protected String buildURI() {
return super.buildURI() + "/?pretty";

@Override
public String getRestMethodName() {
) 34 return "GET";

public static class Builder extends AbstractAction.Builder<GetStartPage, Builder> {

@Override
public GetStartPage build() {
return new GetStartPage(this);

}
W E:

GetStartPage getStartPage = new GetStartPage.Builder().build();

try {
JestResult execute = client.execute(getStartPage);
System.out.println("result =" + execute.getJsonString());

} catch (IOException ex) {
Logger.getLogger(Jest.class.getName()).log(Level. SEVERE, null, ex);

}
R Bt 2R 51 R 5545 (K7 Bl

SearchSourceBuilder searchSourceBuilder = new SearchSourceBuilder()
.query(query)
fetchSource(new String[] {
"oid",
"events.activityoid",

"events.worktime"



frre

}, null);

g5l

final Note notel = new Note("mthomas", "Notel: do u see this — " +
System.currentTimeMillis());

Index index = new Index.Builder(notel).index(DIARY INDEX NAME)
type(NOTES_TYPE NAME).build();

jestClient.execute(index);

LRI

final Note note2 = new Note("mthomas", "Note2: do u see this — " +
System.currentTimeMillis());
index =
new Index.Builder(note2).index(DIARY INDEX NAME)
type(NOTES_TYPE_NAME).build();
jestClient.executeAsync(index, new JestResultHandler() {

public void failed(Exception ex) {
b

public void completed(JestResult result) {
note2.setld((String) result.getValue(" id"));
System.out.println("completed==&gt;&gt;" + note2);

s
itERT]:

final Note note3 = new Note("mthomas", "Note3: do u see this — " + System.currentTimeMillis());
final Note note4 = new Note("mthomas", "Note4: do u see this — " + System.currentTimeMillis());
Bulk bulk = new Bulk.Builder()
.addAction(new
Index.Builder(note3).index(DIARY INDEX NAME).type(NOTES TYPE NAME). build())
.addAction(new
Index.Builder(note4).index(DIARY INDEX NAME).type(NOTES TYPE NAME). build())
.build();
JestResult result = jestClient.execute(bulk);

Thread.sleep(2000);

System.out.println(result.toString());

AR -

SearchSourceBuilder searchSourceBuilder = new SearchSourceBuilder();
searchSourceBuilder.query(QueryBuilders.termQuery("note", "see"));

Search search = new Search.Builder(searchSourceBuilder.toString())

& 1% {PH Elosticsearch ««———,
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.addIndex(DIARY INDEX NAME)
.addType(NOTES_TYPE NAME).build();
System.out.println(searchSourceBuilder.toString());
JestResult result = jestClient.execute(search);
List notes = result.getSourceAsObjectList(Note.class);
for (Note note : notes) {

System.out.println(note);

}

KT8 LRG| LA TFEH 3 elasticsearch-X.Y.Z.jar Hf¢] XContentBuilder 28, SZIIAR
(CY/ N

elke ]

jestClient.execute(new Createlndex.Builder("my_index").build());

PutMapping putMapping = new PutMapping.Builder(
"my_index",
"my_type",
"{\"document\" : { \"properties\" : { \"message\" : {\"type\" : \"string\", \"store\" : \"yes\"} } } }")
.build();

JestResult mappingResult = jestClient.execute(putMapping);
System.out.println(mappingResult.isSucceeded());

XContentBuilder docObject = jsonBuilder().startObject()
.startObject("doc").field("message", "test terst").endObject()
.endObject();

Index index = new Index.Builder(docObject.string()).index("my_index")
type("my_type").build();
JestResult jestResult = jestClient.execute(index);

System.out.println(jestResult.isSucceeded());

R UAE A S 25 i R TG B A 1 P A R B AAE -

JestClientFactory factory = new JestClientFactory();
factory.setHttpClientConfig(
new HttpClientConfig.Builder("http://localhost:9200")
.defaultCredentials("global user", "global password")
.build()

);
Rk O I R TR

List<Hit<Map,Void>> hits = client.execute(search).getHits(Map.class);
Hit hit = hits.get(0);

Map source = (Map)hit.source;

String id = (String)source.get(JestResult. ES METADATA ID);
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J8) Python =i

A7 LA PRI SRR I AR LA BE A . A T (AR S5 #sim JT A Python WA,

7] LR Micro Chttps:/github.com/zyedidia/micro) IXF¥ 1) £ it SCA 2 5 28 o

UEREAT dnf 2258 TR, 7T LUH 225 Micro R0 BERRAS :

#wget https://github.com/zyedidia/micro/releases/download/nightly/micro-1.2.1-10-linux64.tar.gz
#tar -xf ./micro-1.2.1-10-linux64.tar.gz

n] DU B G A G SO
J/micro test.py

A7 SO, 1% Cal+Q A AR H .
elasticsearch-py (Chttps:/github.com/elastic/elasticsearch-py) J& Elasticsearch [1)E J5JiK)=

Python % J¥fj. Elasticsearch DSL Chttps://github.com/elastic/elasticsearch-dsl-py) & /)2
% i o

SEA 4 elasticsearch-py ] . H pip %<3 elasticsearch 4.
pip install elasticsearch

] B IR R

>>> from datetime import datetime

>>> from elasticsearch import Elasticsearch

#FERAE UL R %23 localhost:9200

>>> es = Elasticsearch()

#1E elasticsearch Ol —NRF], ZBOIRES 400 (R5|CEAF1E)
>>> es.indices.create(index="my-index', ignore=400)
{u'acknowledged': True}

#2375k datetime
>>> es.index(index="my-index", doc_type="test-type", id=42, body={"any": "data", "timestamp": datetime.now()})
{u' id": u'42',v' index": u'my-index', u' type'": u'test-type', u' version": 1, u'ok": True}

#HBA T HIL
>>> es.get(index="my-index", doc_type="test-type", id=42)[' source']
{u'any': u'data’, u'timestamp': u'2016-05-12T19:45:31.804229'}

SR G4 Elasticsearch DSL AR, HEE A dict FYSLRY R 205 KR W k.

from elasticsearch import Elasticsearch
client = Elasticsearch()

response = client.search(
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index="my-index",
body={
"query": {
"bool": {
"must": [{"match": {"title": "python"}}],
"must_not": [{"match": {"description": "beta"}}],
"filter": [{"term": {"category": "search"}}]

H
}s
"aggs" : {
"per_tag": {
"terms": {"field": "tags"},
"aggs": {
"max_lines": {"max": {"field": "lines"}}
}
H

for hit in response['hits'|['hits']:
print(hit[' _score'], hit['_source']['title'])

for tag in response['aggregations']['per_tag']['buckets']:

print(tag['key'], tag['max_lines']['value'])

KRR RS e AR UK, RS MBTEER R, WENRMIRE . LB G
o —A g .
H Python DSL E 5”140 .

from elasticsearch import Elasticsearch

from elasticsearch_dsl import Search

client = Elasticsearch()

R ARTE B IHEAT R B AL g A8 B S0

_n

s = Search(using=client, index="my-index") \
filter("term", category="search") \
.query("match", title="python") \

.exclude("match", description="beta")

s.aggs.bucket('per_tag', 'terms', field="tags') \

.metric('max_lines', 'max’, field="lines')

response = s.execute()



for hit in response:
print(hit.meta.score, hit.title)

for tag in response.aggregations.per_tag.buckets:

print(tag.key, tag.max_lines.value)

HI—N R Python 28, AU Z R G b i) 305

from datetime import datetime
from elasticsearch_dsl import DocType, Date, Integer, Keyword, Text

from elasticsearch_dsl.connections import connections

#5E X —AERIAIY) Elasticsearch 25 7 iify
connections.create _connection(hosts=['localhost')

class Article(DocType):
title = Text(analyzer="snowball', fields={'raw': Keyword()})
body = Text(analyzer="snowball')
tags = Keyword()
published from = Date()
lines = Integer()

class Meta:
index = 'blog'

def save(self, ** kwargs):
self.lines = len(self.body.split())
return super(Article, self).save(** kwargs)

defis_published(self):
return datetime.now() > self.published from

#1E elasticsearch 6% Bl &t
Article.init()

#AE I ORAF SO

article = Article(meta={'id': 42}, title='Hello world!', tags=['test'])
article.body ="' looong text "'

article.published from = datetime.now()

article.save()

article = Article.get(id=42)
print(article.is_published())

ATV SR /NI

print(connections.get connection().cluster.health())

frre

ES

1& {6F Elasticsearch <«
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40
L &

>> _ Elasticsearch KEIRIEZERS |
PR R A B E A B A . BT S 223 attachment $ 14

# sudo bin/elasticsearch-plugin install ingest-attachment

SRIGEFT A3 Bs, ke 4ERL
1t Python 75 P i tP A —AMEIE, SRS BEIX Attachment ACBEESAG/T, ARSI,

from elasticsearch import Elasticsearch
es = Elasticsearch()
body = {
"description" : "Extract attachment information",

"processors" : [

{
"attachment" : {
"field" : "data"
b
}

]
}

es.index(index='_ingest', doc_type='pipeline', id='attachment', body=body)

11.9) Scala EFik

Elastic4s Chttps://github.com/sksamuel/elastic4s) J& Elasticsearch f)—AMijykiH Scala %%
Friitio %% i ] LB LR R elasticds-http Y elasticds-tep FAEER LA — AN SRAE ] HTTP
FITCP.

SR A] LAFE Scala " B 77 1Y Elasticsearch Java 2% iti, {H T Java FIEVE T T
K, I HEASCEF Scala 220 E 2K, A SCRF Scala 1 ) 15 .

Elastic4s ¥] DSL avFLAgAeE 7 S EIE K, FFAEgm e s Ay A SCa e, HATH]
FR#E Scala Future ff /R AW SN HIAE BB 20 TAELH . DSL 1 H A5 A& 1 =k AR i 45 11
TR EN, 5 Java API 8¢ Rest API KEUAHBL, BEANERAZE— DAL G, Bikn)
LAV SR IF et AT, 88 TIREW SR — D &R e KRN RS
(1), JITLA IDE slg’B s nf DU IS 5 Bk B m W S/ ml BT 24 i i Sk 2R 2L

Elastic4s SC#F Scala 24, AL M Scala K E] Java £E5 R IHATRIBIF ¥, B8
RV B R H R T I AECEE, AL Fohd i 7 BE json 0. IXLERAIE ] L
EH W FAEE json FEARRKG: AFAERIBIHEES Jackson. Circes Jsonds. PlayJson il Spray
Json. &/ Ui i FHARMER) Scala $pSE I [R) A ik S0 H] 457 5 BR5UE [ RS2 1R .

Elastic4s & Aji T Scala 2.11 Fil Scala 2.12. X} Scala 2.10 [ FF L4 M 5.0.x A A Hh I 5
T XTS5 R Elasticsearch 32 IRAS, A 482 maven 10y,

MIA 5.0.0 JF4f, J&&JZH) Elasticsearch TCP Java 2 J i fi#fi T Netty. Lucene %% .
Elastic4s TCP & /' Ui A R4 KM OC &R, AH W RATEATET 2, s ie 22 s |3 A
@

F— OS] Netty 4.1. 281, —LRATHIIIH, 1 Spark F1 Play H i 4.0



&£ 12 $H Elasticsearch <<

W, PIANRAR Z A — N Eu A4k . Rk, a4 Elasticds TCP (3 H 2
Elasticsearch Java TCP EF uii ), 22K e 5 Play 5% Spark — & AEH, W #HS4S15 F
NoSuchMethodException i o

Elasticsearch (7£ JVM b)) H#HAHEH . —/&oH 9200 Er[ ¥ HTTP #H
CERANTE DL ), S5—AN2u 1 9300 Ei TCP #:1 (BRIMEHL T ). i |, Elasticsearch #&
i) Java AP1 —HJ&3ET TCP 1, HIEA G PR gn 418 K LR AF 2 json 1, JF H HAG RS
JRANBE ST, P LAnT LK Sk 4% i B EA Y fi. Ak, Elasticds #&%ET TCP 1), BIbE
PG KR ZAEL IR )Z 1) Java %5 7 i o

M Elasticds 5.2.x TP, N7 —AMKHET Java REST %/ i AT RS LI B HTTP
P i, AR SRAEHI R 53K 1 Elastic4s DSL KA @ A iy .

fE 5.2 F1 5.3 fAHE B2l iz al)a, ARRCAR 5.4.x k2, HTTP &) i n] DLEEAS P PR35
ME .

HAE DA 2 o, 7 BEAE A S I — A elastic-http B elastic-tep HKMRC R .

KT Scala FFARIAEE, EE4EE Scala, SRJ5%3E Eclipse 1) Scala fdiff. mILAM
http://scala-ide.org/download/prev-stable.html %% Scala it} .

TR BRI — MK R elasticds-http BY elastic4s-teps

BEARRIR 2G5 P o (R 545, SRS AT HIEEPAT IR K I ] execute J77%. execute J7v4
S, HIRBl—ABRAER) Scala Future, Forft T 2l A Tl RSB ma 20, 4 1t
PR ZR A SO IR M) 4,5 48 &R 45 ) SearchResponse 2871 11 )3

LA HTTP %7 3525, o LMEH] HetpClient BRI 50570, EAIEE TCP %) iy
E/J%W AU H] TepClient PHFEIXNT SR J7iE . R TAEE—AN% i, 15 RS R, (Hme

FIRES AR, R0 HTTP Wi W 2R BLR [B] K2 json, 10 TCP i W SN %S Java %
F' TR

=K fd ] Elastic4s DSL @)%k . %40, ZEAIEMRIER, Al DAPAT DL ER4E:

search("index" / "type").query("findthistext")

DSL J5i5Ar T 2 S Nk B2 1) ElasticDsl trait "o B TR H HTTP I8 /2 TCP % /-
Ui, VRS RE), b AR S A (2 i R ANAH AV ) trait (com.sksamuel.elasticds.
ElasticDSL for TCP &Y, com.sksamuel.elastic4s.http.ElasticDSL for HTTP).

7~ SBT W& -

//major.minor 55 elasticsearch A4S [ 2

val elastic4sVersion = "x.x.x"

libraryDependencies ++= Seq(
"com.sksamuel.elastic4s" %% "elastic4s-core" % elastic4sVersion,

/T TCP % /i

"com.sksamuel.elastic4s" %% "elastic4s-tcp" % elastic4sVersion,

//FlF HTTP % ik

"com.sksamuel.elastic4s" %% "elastic4s-http" % elastic4sVersion,

11U A P w3
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"com.sksamuel.elastic4s" %% "elastic4s-streams" % elastic4sVersion,

VAR
"com.sksamuel.elastic4s" %% "elastic4s-testkit" % elastic4sVersion % "test",

"com.sksamuel.elastic4s" %% "elastic4s-embedded" % elastic4sVersion % "test"

)

R e 2 A R BRI IFR G ISCRS, AR A A R K SO
AWRAY RO

import com.sksamuel.elastic4s. {ElasticsearchClientUri, TcpClient}

import com.sksamuel.elastic4s.searches.RichSearchResponse

import org.elasticsearch.action.support. WriteRequest.RefreshPolicy

import org.elasticsearch.common.settings.Settings

/151N json JE circe
import com.sksamuel.elastic4s.circe.

import io.circe.generic.auto.
case class Artist(name: String)
object Artistindex extends App {

P HERR AN ST AT I
val localNode = LocalNode(clusterName, homePath.toAbsolutePath.toString)

IPERER AT i DASREE P i X 52
HAESEBRAREG H,  0AZ54 ] HitpClient 8, TepClient £ % /' ¥y

val client = localNode.elastic4sclient()

/14753 )\ DSL

import com.sksamuel.elastic4s.ElasticDsl.

/1B PRI B — RG], AEFHENMOR
Mawait & — MBI, AN ERIEFRP AL TS
I 2 B e AN IR IR RO AEAl, DD A e B R P 2 e, (BRI AR A7 A
client.execute {
createIndex("bands").mappings(
mapping("artist") as(
textField("name")

)

}.await

IEE R KRR, THER, A PAEEAR AR
/1M Elastic4s ¥ 4# H 2 51 5 A\ 1 circe g 2% K g 2H X AN



&£ 12 $H Elasticsearch <<

173 BLAE TE FRY R SRS 2 A B U SO S BRIV R ) A
client.execute {

indexInto("bands" / "artists") doc Artist("Coldplay") refresh(RefreshPolicy. IMMEDIATE)
}.await

HILAE T LA R MR 5 | KSR
val resp = client.execute {
search("bands" / "artists") query "coldplay"

}.await

println("---- Search Hit Parsed ----")
resp.to[ Artist].foreach(println)

JAT ENSE R 0] 52

import io.circe.Json

import i0.circe.parser.

println("---- Response as JSON ----")
println(decode[Json](resp.original.toString).right.get.spaces2)

client.close()

0 PHP =i

Elastica Chttps:/github.com/ruflin/Elastica/) J&—/> PHP % F'¥ij. {{i] Elastica i1 i/
R ER T G —A ID AR I .

<?php

/181 —~ Elastica % /' 4 iE 4 2 Es J]RS5-4%

$client = new \Elastica\Client (array(‘host'=>"localhost','port'=>'9200"));
114725 P s I EHE R 5

$search = new \Elastica\Search($client);

un)-2 it

//$search->addTypes(['some_type']);

/a0 null A9, PRONARE T 1

$query = new \Elastica\Query(null);

HIEFEAHE 5

$query->setStoredFields(['id','type']);

IR BUTHOR /N BRI — AN IR, RO AR RN il 5k B getld O getType()
$query->setSize(1);

LR GINEIE T

$search->setQuery($query);

1R8] 1 53 BR BN I R LA BRI

$scrolllterator = $search->scroll('1m');

IAT R
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$scrolllterator->rewind();

while ($scrolllterator->valid()) {
/I foreach 1 HH next PREUN, scroll &3RHIL %
foreach ($scrolllterator as $page) {

$document = $page->current();

echo $document->getld() . " " . $document->getType() . " \n";
}
}
7>
e A

$matchQuery = new MatchPhrase('phrase’, 'ruflin');
$query = new Query($matchQuery);
$query->setHighlight([

'pre_tags' => ['<em class="highlight">'],

'post_tags' => ['</em>'],

'fields' => [

'phrase' => [
'fragment size' => 200,

'‘number_of fragments' => 1,

D
$type = $index->getType('helloworld');
$resultSet = $type->search($query);
foreach ($resultSet as Sresult) {
$highlight = $result->getHighlights();//i& [F] 45 "My name is <em class="highlight">ruflin</em>'

1 saL =i

H I Elasticsearch 23w [ = E07 mIAAEIE R F, A X SQL = FF.

A LR Presto 5 Drill 46K S SQL £ i) > #F. Presto Elasticsearch Connector [f]
BTG 0977 ZZME LA 785> K% Elasticsearch [FPEREILF . Kk, FET Calcite il Elasticsearch
XHF SQL I H R ARG ER o

Apache Calcite #&—N >R 880 AV EGR B R G M T IRAESE . 46—~ SQL fi#
Mros, —MNEXRAZE EMERERL APL DL —NEdRIG1 3, Eh—AHELE,
Calcite A7 B O E R Boo s, 12 i 444 10 77 X v v [l S8 s F oo ids

B F— AN EWRAE S L FRFE: Caleite £f#HT SQL H4 H AL @ AR A TRl
HIF SR iR Schema & XIWME BG4 EE— Schema, 2R 5 MR 204 e (1
Schema i HI X M[K] getTableMap PRAGRIUCHHE, WX AME EAINT A I LA
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FBA AR IEM LA SQL W AT G MiE. AR5 FHITH Calceite P FER IR SEELA: i
PIBRPAT IR, XA RS AR Z Y, B2 175 mi2 ScanTable #:/E (CE{ELT- SQL
PATE R E AT FROM 4], WRE— D RIRBOZR M EHE, XA 5 A B
EnumerableTableAccessRel, 51 H A& ScannableTable [1] scan J7iEsREUR M. 5E K
Jr R JEUAA R 347 L2 1 JOIN, FILTER. GROUP BY. SORT. LIMIT, HZ-F7¥if]
ESCT(EN

B e H AT L H sqlline 221 esv SCHF, R AR IR

% Calcite:

$ git clone https://github.com/apache/calcite.git

% Calcite:

$ cd calcite
$ mvn install -DskipTests -Dcheckstyle.skip=true
$ cd example/csv

BLAEAE ] sqlline 4% % Calcite. sqlline J&— MU 7EX N5 H 1) SQL shell,

$ /sqlline
sqlline> !connect jdbc:calcite:model=target/test-classes/model.json admin admin

example. json SCAFNHUF .
{

version: '1.0',
defaultSchema: 'STREAM',
schemas: [
{
name: 'SS',
tables: [
{
name: 'ORDERS',
type: 'custom’,
factory: 'org.apache.calcite.adapter.csv.CsvStreamTableFactory',
stream: {
stream: true
}s
operand: {
file: 'sales/SORDERS.csV',
flavor: "scannable"
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schemas & X T —% schema, WalZEIE. &—> schema 5 T name. type (1]LA

/3N Map Schema. Custom Schema F/1 JDBC Schema) .

IXH ) Custom Schema =MEFHE N TFHRE factory FIMJIER] operand %L (map £5#)),

schema 7 /& i 5 72 1) factory ZRAIEE K (& FE LI org.apache.calcite.schema.
SchemaFactory #%11), HAKIXA schema NHIAHMFLEK nfi# T schema [¥] name HI operand 2%

SORDERS.csv XFN AT,

PRODUCTID:int, ORDERID:int,UNITS:int
34,5

2,5,12

2,1,6

A HIRA RS

Class.forName("org.apache.calcite.jdbc.Driver");
Properties info = new Properties();
info.setProperty("lex", "JAVA");
Connection connection =
DriverManager.getConnection("jdbc:calcite:model="
+ "d:/Downloads/calcite-master/example/csv/target/test-classes/example.json",info);
CalciteConnection calciteConnection =
connection.unwrap(CalciteConnection.class);
Statement statement = connection.createStatement();
ResultSet resultSet =
statement.executeQuery("select STREAM * from SS.ORDERS where SS.ORDERS.UNITS > 5");
final StringBuilder buf = new StringBuilder();
while (resultSet.next()) {
int n = resultSet.getMetaData().getColumnCount();
for (inti=1;1<=n; it++) {
buf.append(resultSet.getMetaData().getColumnLabel(i))
.append("=")
.append(resultSet.getObject(i));
}
System.out.println(buf.toString());
buf.setLength(0);
}
resultSet.close();
statement.close();

connection.close();

X HLE) STREAM K8 7ol SQL B 2 JiE . B IR RS, TREBOGHRI 2 A BT
MA I 1
https://github.com/apache/calcite {7 T Elasticsearch ffiff:, — MR E LU,

{



frre

"version": "1.0",
"defaultSchema": "elasticsearch",
"schemas": [

{

"type": "custom",
"name": "elasticsearch_raw",
"factory": "org.apache.calcite.adapter.elasticsearch.ElasticsearchSchemaFactory",
"operand": {
"coordinates": "{'127.0.0.1": 9300} ",
"userConfig": "{'bulk.flush.max.actions': 10, 'bulk.flush.max.size.mb': 1}",

n.on "

"index": "usa'

}
b
{
"name": "elasticsearch",
"tables": [
{
"name": "ZIPS",
"type": "view",
"sql": [
"select cast(_ MAP['city'] AS varchar(20)) AS \"city\",\n",
" cast(_ MAP['loc'][0] AS float) AS \"longitude\",\n",
" cast( MAP['loc'][1] AS float) AS \"latitude\",\n",
" cast(_ MAP['pop'] AS integer) AS \"pop\",\n",
" cast(_ MAP['state'] AS varchar(2)) AS \"state\",\n",
" cast( MAP['id'] AS varchar(5)) AS \"id\"\n",
"from \"elasticsearch raw\".\"zips\""
]
}
]
}
]
}
WAL .

Class.forName("org.apache.calcite.jdbc.Driver");
Properties info = new Properties();
info.setProperty("lex", "JAVA");
Connection connection =

DriverManager.getConnection("jdbc:calcite:model="

+ "d:/Downloads/calcite-master/example/elasticsearch-zips-model.json",info);

CalciteConnection calciteConnection =

connection.unwrap(CalciteConnection.class);
Statement statement = connection.createStatement();
ResultSet resultSet =

statement.executeQuery("select * from zips where \"pop\" in (20012, 15590)");

& 1% {PH Elosticsearch ««———,
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2 &=/

Cutting 7 1999 4F'5 Lucene AR, FEERAFIH CHIF ISR T1%. Lucene /&S 15
—/ Java B FEJEORI 10 245, Lucene BORKHEGRAT, HOATFIRAZ Apache 4211
H, 4L T RN GG SEIH 1338 32 H . Cutting J5KFF & MapReduce 1] Java A<
Hadoop tH[AIFEAT). Cutting KIHEHEN Apache JE4# Fi4y, FHLE 2010 FE A EF ST

nf LUid e Mapping 5& L&D 45k, RGHEAEIRRIRS], 55 g R .

Shay Banon fEJf& Elasticsearch [FIHi5 Compass i, & iRE|THEI K —0 A1 4HE
RH 7% . Elasticsearch 55— MNRAT 2009 KA. Elasticsearch 23w i 7.+ 2012
o EREAF LT IMBITES AT AL R, E— Do AL. ZAar A AT
5 B AR JE M RS AZ BRI T4 22 BT TR P o A RIIEA /DT % s SEENER S
IHET RS AL, A, BT, b, mIEDAL. MM e,

B E PR R A ZUE B 245 5210 . Elasticsearch 2wl fUN BN 6 NMHJE, B
RIG T 1000 JTEIHE®E. 2012 4, Elasticsearch 22 # 45 A Steven Schuurman F1 Shay
Banon & Aii, AT A 7] Benchmark Capital. Rod Johnson fll Data Collective 25155 —
RLYt . ZEMLZHT, Schuurman 5 Johnson JL[A )% T SpringSource 2w, Jf HIXZK A Hl7E
2009 L 4 1023503245 T VMware. SpringSource ) JLANME 2R NAE QI IX K 28 7 Z 5 K
Wk 7Rk, FIH P2P M4, nl LA A IR RAMIsE A .

Elasticsearch {7552 —/NZATHIAEE, AT AATTREWE 52 I b o 7 R4 BEOK B4 ds . &
CABRAR LT — AR R R A e AT, XA — A E B N
Elasticsearch {77 I 2 p & HEREHE 19 52 28 M A AR RO A5 50 5 7= it 00 17 .

Mailgun W KL LT IR,  BRESAIAAE BRI AR A AR BN ik AN H S i1
e, FTERBRGHRAES, AR S oot 8dl, w22 ci & . M
Elasticsearch 1 Logstash £ A 1] DL AL XA 753K .

Elasticsearch 2.0 DL [ it A< 7] LA ] Elasticsearch river [7] 25 £ 4 & A 1 24 41 31
Elasticsearch. [A’4 Elasticsearch river F Elasticsearch BEFE A FFIZAT, 1217 river Wi BAIMY
WAE, HZMERET, CFMARE . X RBUEERFAIEE . Elasticsearch river 84 7
J5i, —Y% Elasticsearch river 5 K528 4 Logstash dif4:

M 5.x WUASTIFAR, Elasticsearch [R5 w4 s VR T 4h izt AR P i AR 15 SR 10 K Jig Al
Wz . Java API 5 Es IR4#% 760 1 9300 74538, ifi RESTful ¥ HTTP % /' iif; Jest fif
311 92000 Jest ffft B CLH) Java APL, & LMEH] ES Java AP RMJEETTH, RIGEAC%
RESTful i £

M 5.0 A FF4h, Elasticsearch #EHH T H £ Rest Client.

F& T4 H Java API, & 0] LU H].Net JF & Elasticsearch 2% & J %ify o

2014 “EHIL T Apache Calcite T H o 2 J5 I T 4043 FF Elasticsearch [ SQL 7T i)
FEERRA . 7K, BARTE T A i) SCAR R (P BR 22 B8 1)

curl /& Linux FH— http x24T L H. Wi curl &i%r4Fl Elasticsearch 15 /542 H.o




F2E F&EH «<

K i 1k

N T TP SR, TR R S R A
2 entx

\
SEHL—N kA AbstractindexAnalyzerProvider H125, 24t H M as LI, ARG ER @
B SCE type {HH AR BRI 44

211 pogsriA

HAPATIR TV, KB SCH P S E B SR, AREHAT S oER D)4y, AR
T,

W15y
fstSeg.seg(sentence,g);
H=JE53
GraphFactory.seg(sentence, g);

A3 1]

String sentence = "R FIZRAEIE A =20 AR 255, — i 24 5 — J Ao A 2R R T AR R B A0 T
Segmenter seg = new Segmenter();

List<WordTokenInf> words = seg.split(sentence);

for (WordTokenInf word : words) {

System.out.print(word.termText + " ");

}

N T SRR R, AT DOBREEE R . Dy T O AR W AR R, AT PAGS REA 1A P A
B, M LET, 0 TERE i ay AN . ARG v 5. K 2-1 2
SEREIA LG ISR
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F2-1 IAE4mEDR
AV C] % B L
a TE2 ] f/d Ka K
ad il JE 1] B BN R)ad SV o iw
ag k% B Hag  An
an eyt ARMm Ba RAR FlZim file EXRm fu Zfd/an o /w
b NG /b Pidm Emr /e
c R A%m R ¥ m seika #8m KM
d il 1] Wge Gm kA salid HERNY fu
dg RIESR v Aid Hidg BiRl/a B F3mz TRy HM o ow
e 3] Wie ! /w
f YR VAT Mip —/m Kia Hi/iq #iFm A KN Th
g R Bit, dg 5% ag
h [iE:30%x Hujne #8he G- SEHM Bu RP=E/m
i R Py RERM BHNENA e BEdim o iw
/ j TR RIS Ri¥/ad %E2N FZZS4 M TAEn
@ K Jri iy Watm Wi A B BRIk
1 s BN BN TN WSS REln fa EEa AESN . v
m K] BEEREAM B~ H—m 4 Dm
n EAT| AHN Xim fEp WBUn MEKl/vn
ng EA 3 whik/d AWt I/Ng AN
nr A% /Mt KM e FEar
ns i dbnims &¥m 1E47/vn FHm HMNa
nt GIRAIEIEES DA%m  TAkism  i#Bims KR BF5 R /mnt
nx FRE 4 ATM/nx A2 Hbln
nz AL 4 Hittmz  Aw/m
0 FUE A WHiH i iy HSRv
p A 1] fEp HEm Hi~v . w
q TR ANy —m Wiq Ha RN, w
r ] i Hilm
s A i Bhanv WSs . iw
t I [ 3] i S¥rm fSm o fEin
tg I # HiTg Xig %/d R
u Bhid] TAEvn I BUEMm
ud 241 B fiv om Fiv Fad HERRM
ug iy A By fRre Ky dg BEfiv
uj 45 e Byl i) LN 7N %M A Bia Hgin
ul A B T eIV T/ ul
uv SR Wi Hh WWEON My FFHGINV Bia B MkSin
uz A B WEN FHhz
v Ayl AT #la THm WFNn BFESM




i
N
10
Sy
RE
B
=
A

& 1 % %l
vd 2 1] SN FRH A
vg BiEE Wity vg T4 BN FEmo TAENn
vn 281 Betrdilm XM Alkm HAZvn JEXm , /w
w bR AN i 5Gmx L /wo 8Gx Mk RA/m HUKEm
X EIRES =8 AN i 5Gmx . /wo 8Gx Mk RSMm HuKgEn
y A 0Z/d 30/m %£/m fFlq Tly o /w
z PRA A Pkm KRz wEaA 5 Iw

Blan, “Ad IS BEAYM EEM O RN XNy d3Ev JImo ZK/q”7, R BB
R KA (Hidden Markov Model, HMM) SEHLIA bR .

2.1.2  psCorpldE R A

Lucene A& 2 7] SCia] I 75 ZEAE R SCRZ s — AN BB i, W] R S -

domain name system — dns 51

2 Fr AL BEASCA -

domain name system is fragile

i H JE& PE PositionIncrementAttribute F1 PositionLengthAttribute Zf% i &, &l 2-1
JiRe

domain, name system is fragil
U NN Y e@
NN _/

dns

2-1 IR SCiA] dns £

SRIM, — FUBR e SCRYR N2 Lucene BRI, —LEE5a kT . B4 Lucene 20 T
PositionLengthAttribute J& 1, 1ZEMSHE — NG R T I 20k XRS5 30 B P HEAL
B 2-2 Fios.

domaih name msystem /‘\ is /‘\ﬁ-agi]eo
0 1 2 3 4 5
NN AN/

dns

K 2-2 AL &

XA, ) “dns is fragile” I VLD & MY % VEEC 9 SCARY o [RIFE, “dns name
system” ANNAZVCELEXAN SRS, SEFREISULRC L.
SORERER S, W F SCREEAN T 20005, Wk Lk 3r S0 S 2 o — A9 R R :



>> _ Elasticsearch KEIRIEZERS |

dns — domain name system

IRJE BTN SOA

dns is fragile

A RIS/ B SynonymFilter AR5, fERSIZ A Sy P T ! 1X2 Lucene
T P4 [7) S A 38877 1 7 v

Elasticsearch 5.2.0 U7 ) Lucene 6.4.0 A3 1 ik N Ifig v Ipk, nf LLREAT [R) 3] 25
W) CRESEAEAE BRI AT AS 2 28 5 | Ta] R [R) 3]

F—NRESASZHE N T SynonymGraphFilter 4l B ) SynonymFilter. X1 [
S i R v DAAEATR TG 30 R A S E i IR IR, AN RN B BN R 5 0802 2 N AF
Fo AN, I —NHif FlattenGraphFilter, w] DUEZE BT S LME T2 51 R afse s
PLIH ") SynonymFilter —FEI4T A, 4 Al LLAE SynonymGraphFilter J& #: — 4> it JE #%
FlattenGraphFilter. {HZ0 4} FlattenGraphFilter £ I 4 Z f5i— 26 ] 24y

OB S AN T TR T AR AT AR AR . A, IHZ LA A AT 2 A
S ALARITTRDI 5 AR NS SCA, AR setSplitOnWhitespace(false), Pk %5k 1) 43 J
BRI E DU ) 5 e o IXAE ik AT I R A AT 28 7] UR W2 A5 A & R85 7
FFRAEEE . X EEXT QueryBuilder H & 22L& — N EEIG| T

5 =TT R B A M as T AR R OR, ARG IE . I A AT A
(k2 2% QueryBuilder) ®] PLIE#5 PositionLengthAttribute, 4475 [] PositionLength
Attribute {H KT 1 WU FE BT A 4%, 7F Elasticsearch ', match query. query string Fil
simple_query_string 2 %R w] DA 1 A Ak BE 8] ]

IR Sk W] DL R AR B IS AT 2 55 W] SE], RS RS R a5 R . i, R
A :

dns is fragile

WREAT5S, IALLER SynonymGraphFilter 7] LLKf dns 93] domain name system.
I, BT AR o i W SR R, IR RN P AN R BR A

dns is fragile
domain name system is fragile

BT IR FRF R, AW, JHH SHOULD fHapf eIl &1
BooleanQuery 1. WUR G E WA M55, R PhraseQuery ¥ W& A5, At
FEMIE .

fE Lucene 6.5.0 1, Xf&f2% QueryBuilder ML T ET &R R R (T A,
LR 20 A A ay, e n] e EE 104l & 4 R K. X ORAL 3= B s B HE WifeT 47
it AL er ks A AL P 2% N H 2 W] iRl P E . J8 % minShouldMatch 4] TAESE .
wr, R ARANEE S, HIEAZR S AW, %A RE A Al S BN ) A AT A
PRVERT? A BB ] A v 1) 5 B 20 30 0 1K 46 ) il Ak — L8 R

Fx T [\ i4h, Lucene A7 512 AR il o K ik i #%  7E Lucene6.5.0 fRAHT,
WordDelimiterFilter #2347 # it WordDelimiterGraphFilter . %X H & [F) 4L 2 2§ Japanese
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Tokenizer 3£+ Kuromoji HiBEHE A4S, B28 0] LA R B Sk R 7R3N B ] R ] G811~ B
Ao A AR L ESS, 1 Shingles. Ngrams 25. ‘EAIJHESN iZA4E M, (HiEEKE
Bl

H T AR BR 2 55 IR SO, A AR A I AT ) SR AR BRI AE R TS,
i Lucene [R5 IEAGEAAE W IR R . FIZ IR SR ACFRAH LG, Ay (1) [|) SCm] A BRAS
B Z K CPU M VO TARE, BAFEED N2 MAREREE WS, HRIENEZT. &
WIS )R] SR AL BRAR BT R 3% PR R (R SR, AN T R & 5

Jh— Bkl SynonymGraphFilter, ‘& 7EA4EBOEIEIRIRIS, ANREAIEERIR, XE
W& 7EfFH] WordDelimiterGraphFilter 5 JapaneseTokenizer /& ANAE#H] SynonymGraphFilter, i
H A B[] S 25 DR e A N B 1) 7 B o

2.1.3 IR ldE -

EANHF Lucene 6.4.2 11401 2%. H org.apache.lucene.analysis.Base TokenStreamTestCase
HAMARE.

i H W Bk T 35K lucene-core-6.4.1 jar. lucene-codecs-6.4.1jar. junit-4.10jar, 75 %
7NN randomizedtesting-runner-2.4.0 jar. lucene-test-framework-6.4.1 jar iX /> jar.

UERAE ] maven, U EEAS AU G R -

<dependency>
<groupld>org.apache.lucene</groupld>
<artifactld>lucene-test-framework</artifactld>
<version>6.4.1</version>
<scope>test</scope>
</dependency>

MR R S e BEHUE,  F AT R BE i i sl H P B ARES - DAERRE SR AN 25 HR AR ]
A BRI . RandomizedTesting A& — ™ FEA LR FE Al 15 e
RandomizedTest.randomInt() /7 %45 ZIFEHLAE R . — /M ] RandomizedTest #1451+

public class TestUsingRandomness extends RandomizedTest {

@Test
public void expectNoException() {
String [] words = {"oh", "my", "this", "is", "bad."};

13X N ) B3 2 g — AN BE L]
System.out.println(words[Math.abs(randomInt()) % words.length]);

H
}

MockAnalyzer 1 MockTokenizer FH T35 73 B AH G, AHOCHT A4 A G T o

public class TestIndex extends RandomizedTest {
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public static void test1() throws IOException {
Analyzer analyzer = new MockAnalyzer(LuceneTestCase.random(),
MockTokenizer.SIMPLE, true);
Directory rd = new RAMDirectory();
IndexWriter w = new IndexWriter(rd, new IndexWriterConfig(analyzer));
}
H

S 35310 ¥) TokenizerFactory:

public class BigramTokenizerFactory extends TokenizerFactory {

protected BigramTokenizerFactory(Map<String, String> args) {

super(args);

@Override
public Tokenizer create(AttributeFactory factory) {
String dicPath = "./dic/";
BigramDictioanry dict = BigramDictioanry.getInstance(dicPath);

return new BigramTokenizer(factory,dict);

}
1 ] BaseTokenStreamTestCase i BigramTokenizerFactory:

public class TestBigramTokenizerFactory extends BaseTokenStreamTestCase {
public void testSimple() throws Exception {
Reader reader = new StringReader("FJE % T 8 A AREE . ™);
TokenizerFactory factory =
new BigramTokenizerFactory(new HashMap<String,String>());

Tokenizer tokenizer = factory.create(newAttributeFactory());
tokenizer.setReader(reader);
assertTokenStreamContents(tokenizer,

new Strlng[] { ua}‘zn, ny@g’:n’ nTn, "jﬁﬁ-", njF[]u’ uE&%u’ no " })’
}
7£ Bs H 4 H ] TokenizerFactory:

public class BigramESTokenizerFactory extends AbstractTokenizerFactory {

public BigramESTokenizerFactory(IndexSettings indexSettings, String name,
Settings settings) {
super(indexSettings, name, settings);
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@Override

public Tokenizer create() {
String dicPath ="./dic/";
BigramDictioanry dict = BigramDictioanry.getInstance(dicPath);
return new BigramTokenizer(dict);

2.1.4 P AnalyzerProvider

9’5 LR SCH AnalyzerProvider 28 CnAnalyzerProvider:

public class CnAnalyzerProvider
extends AbstractIndexAnalyzerProvider<NgramAnalyzer>{

private final NgramAnalyzer analyzer;

@Inject
public CnAnalyzerProvider(Index index, @IndexSettings Settings indexSettings,
Environment env, @Assisted String name, @Assisted Settings settings){
super(index, indexSettings, name, settings);
IAFENEAE H 3, SO ISR E H ST Hs R
File pluginDir = env.pluginsFile();
String dicPath=new File(pluginDir,"seg/dic").getPath();
analyzer = new NgramAnalyzer(dicPath+"/");

@Override
public NgramAnalyzer get() {

return analyzer;

}

ER, XBEMIEM “ @hnject” SR TN WA KT segjar A HAFEE SR
D:\elasticsearch-5.1.2 \plugins\seg.
elasticsearch.yml i & SCAF 3G b 3o A 4 -

index:
analysis:
analyzer:
cn:
alias: [cn_analyzer]
type: com.lietu.ds.CnAnalyzerProvider

index.analysis.analyzer.default.type : "com.lietu.ds.CnAnalyzerProvider"
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AL curl W25 BT 45«
# curl -XGET 'localhost:9200/ analyze?pretty' -H 'Content-Type: application/json’ -d'
{

"analyzer" : "standard",

"text" : "this is a test"

p

WA LASE head A HllaX AN 0. RS R IHA A test analyze 35, ¥ & 43R BLA
SIS EBOR, WIRBAT, %I Es BRIAM 0 i

ATEREIE — ARG, RIEEENRGI L1045

& 7 ORI AT 2

_analyze?text='"F%Z JL 5T K %] ]'&analyzer=standard

_analyze?text="5 % It 51K %[ ]'&analyzer=cn

Blhn, news Z5 LI T A ik«

http://localhost:9200/news/_analyze?analyzer=cn&text="H 5% bt ;UK %[ ]'
http://localhost:9200/news/_analyze?analyzer=standard&text="3 %% 1t 5T K %[ 1"

A inquisitor Chttps://github.com/polyfractal/elasticsearch-inquisitor) & —HR 7 1l (R4
index_analyzer &fQRIX AT B L& 5| A 195317 7720, search_analyzer fAERXTIX
I B 2R A 1 9]
mappings it & HIH]F:
{

"recruitinfo": {
"properties": {

"id":{
"type":"string",
"index":"not analyzed"

b

"title": {
"type":"string",
"term_vector": "with positions_offsets",
"index analyzer": "cn",

"n. n

"search_analyzer": "cn",

"store":"yes"

}
i FHiX > mappings:

client.admin().indices().prepareCreate(indexName)
.setSettings("... your JSON settings..")
.addMapping(type, "... your mapping...")
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2.1.5 FlRA#ESI

WL I, 4% 70 1A SRR 23] SRR [P 4R B A —FE, SAAE T .

public static void searchField(String field,String keyWords ){
MatchQueryBuilder gb = QueryBuilders.matchPhraseQuery(field, keyWords);

Client client = getClient();

SearchResponse searchResponse = client
.prepareSearch(ESConfig.indexName).setQuery(qb).execute()
.actionGet();

SearchHits hits = searchResponse.getHits();

long totalHits = hits.getTotalHits(); /#5331 45 4 2 4
System.out.println("totalHits:" + totalHits);

}
U

String keyWords = "—JLJL/NHE = H~= 00 —4";
String field = "contentsS";
searchField(field ,keyWords); /4% -2 i

field = "contents";
searchField(field ,keyWords); //3% i £

a0 N [R) 1) A v ] R [P 2 A AN —
AT AR R A A dE, X4 SCE WP H R F R IR R 5 E R 5] FFEER N
XFFhrl, 427K 5 FI54E Mapping H 1€ Ao

"stitle": {
"type":"string",
"term_vector": "with_positions offsets",
"index analyzer": "standard",
"search_analyzer": "standard",

"n.m

"store":"yes"

5,
¥17 2R 5| 1174 Mapping H ¥ LW .

"title": {
"type":"string",
"term_vector": "with_positions_offsets",

([ P [}

"index_analyzer": "cn",
"n. n Al

"search_analyzer": "cn",

"store":"yes"
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KH) en AERCE SO 4RER, standard A2 Es 7 1.

F17F Index Metadata, nJLLE BRSNS v LU Java RSB R 51 FERI45H,
g 51%1,

Al LLE X Mapping, — A2 R5], 582 % 5[ . D:\elasticsearch-1.0.0\config\
mappings\news H 3% F 1 typel.json AW

{
"typel":{
"properties": {
"title": {
"type":"string",
"term_vector": "with positions_offsets",
"index analyzer": "cn",
"search_analyzer": "cn",
"store":"yes"
}s
"body": {
: 58 "type":"string",

' "term_vector": "with positions_offsets",
"index analyzer": "cn",
"search_analyzer": "cn",

"store":"yes"

b

"stitle": {
"type":"string",
"term_vector": "with_positions_offsets",
"index analyzer": "standard",
"search_analyzer": "standard",
"store":"yes"

b

"sbody": {
"type":"string",
"term_vector": "with_positions_offsets",
"index analyzer": "cn",
"search analyzer": "cn",
"store":"yes"

}

}
H
§

i F API €14 json N %¥:

XContentBuilder mapping = XContentFactory
.jsonBuilder()
.startObject()



F258 HABH «<

.startObject(indexType)

!l

.startObject("properties")

/

.startObject("title")

field("type", "string")

//start title

field("store", "yes")

field("analyzer", "cn") //if

!l

.endObject()

//end title

.startObject("postDate")

!l

field("type", "date").field("store", "yes")
field("index", "analyzed")

!l

.endObject()

//end post date

.startObject("body")

!l

field("type", "string").field("store", "yes")
!l

field("index_analyzer", "standard") /%
field(""search_analyzer", "standard")
.endObject() //end field

.endObject() //end properties
.endObject() //end index type
.endObject();

N T ORUEE L JUIC B SO A 0 e SEAE TR 2Rl RO Al 24 & A R B, 5

Mg/ N

SA Nl

MatchQueryBuilder pqTitle = QueryBuilders.matchPhraseQuery(title, qString);
MatchQueryBuilder pqTitle2 = QueryBuilders.matchPhraseQuery(title2, qString);
MatchQueryBuilder pgBody = QueryBuilders.matchPhraseQuery(body, qString);
MatchQueryBuilder pgBody?2 = QueryBuilders.matchPhraseQuery(body2, qString);

/RS AT E i)
QueryStringQueryBuilder fuzzyQb = new QueryStringQueryBuilder(qString)
field(title2).field(body?2).field(title).field(body);

(A8 T A AL BUAT R B RAS B iR A
QueryBuilder gb =
queryBuilders.boolQuery().should(pqTitle2).should(pqTitle).
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should(pgBody2).should(pqBody).should(fuzzyQb);

1220 fexEmy

UERARARE PRI R b s, A ABRINE T Standard Analyzer 7] LAY 73 98 30 HL3A] o
N T BRI 9 SCCE, ] AR [ AR B R S AT 25 o

22.1 H)1Uly

FJFUI HAR— TR S, bR RS “27 F1 17 [E X —. (H2 “”
HRZFAFBIHE, A —Een) Mg, #lal, “Mr. Vinken is chairman of Elsevier
N.V., the Dutch publishing group.” FEHHAR B HIAMESL. HUR 7 JERA G I
g, MEAREA TN R. XEK “Mr. Vinken” j&—/MAARIE . WHRXN AL IEHFALE
A, AT DU B SR SRR H X AN R

/ 60 String text="Mr. Vinken is chairman of Elsevier N.V., the Dutch publishing group.";
- EnText enText = new EnText(text);

for(Sentence sent:enText){

System.out.println(sent); /A HAFIE— M) T, FrLOx B RSATEIH —ANR) T
}

Java W] Breaklterator X & W E T V) A FIDhGE. & SEHL— AN 9 30 A) ik
(R
private final static class SentBreaklterator implements Iterator<Sentence> {
String text;
int start;
int end;
IRRYETE SR miAF 5 V)53
static final Breaklterator boundary = BreaklIterator
.getSentencelnstance(Locale. ENGLISH);

public SentBreaklterator(String t) {
text = t;
116 B BEAL P SCA
boundary.setText(text);
start = boundary.first(); /FFUEA7 &
end = boundary.next();

3 T IEARR2E

@Override
public boolean hasNext() {
return (end != BreakIterator. DONE);
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@Override
public Sentence next() {

String sent = text.substring(start, end);

Sentence sentence = new Sentence(sent, start, end);
start = end;
end = boundary.next();

return sentence;

}

Breaklterator /)5 AKHERE, PrAEATA S RO S . MASEYId AL KT
AU JAES I

public static int nextPoint(String text, int lastEOS) {
int i = lastEOS;
while (i < text.length()) {
118k T
i = skipPhrase(text, i);

ARG T HRAR AT
String toFind = eosDic.matchLong(text, i); //IEFCHR x5 45 5 1] i
if (toFind != null) {
AR BN ATV 55 15, SAESS 5 PR U5 A2 R T )25 1
boolean isEndPoint = isSplitPoint(text, lastEOS, 1);
if (isEndPoint) {
return i + toFind.length();
§
1 =1+ toFind.length();
) else { /% HRE
it+;

]

}
return text.length(); /iR [Fl e KA

}
Sentlterator #& — N T IEARTE AR A A)F AR, sEHARIS W R .

private final static class Sentlterator implements Iterator<Sentence> {
String text;
int lastEOS = 0;

public Sentlterator(String t) {

text = t;
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@Override
public boolean hasNext() {
return (lastEOS < text.length());

@Override

public Sentence next() {
int nextEOS = EnSentenceSpliter.nextPoint(text, lastEOS);
String sent = text.substring(lastEOS, nextEOS);
Sentence sentence = new Sentence(sent, lastEOS, nextEOS);
lastEOS = nextEOS;

return sentence;

2.2.2 bk

—B{JE 3 Cats never fail to fascinate human beings. They can be friendly and affectionate
towards humans, but they lead mysterious lives of their own as well.

(INEATIEVEYUECE SRF

Cats(n.) never fail(v.) to(prep) fascinate(v.) human(n.) beings(n.). They(pron.) can(aux.) be(v.)
friendly(adj.) and(conj.) affectionate(adj.) towards(prep) humans(n.) but(conj.) they(n.) lead(v.)
mysterious(adj.) lives(n.) of(prep.) their(n.) own(n.) as well(adv.).

X HL T ot B SR e 7 Rk o 3 o R i ] g AT o O R ] A T T R A
Mo Bidn, £ A e e b S REYE, WEiE ay any the. SeSCIA PR
FUE 2-2 Pior.

F22 ENIFMHRIDR

AV %o AV U1 A
n i conj HERzA
adj TE 4% v i
adv il il num Hinl
art i 1] prep i
pos BT % punct b S
pron fid int i
aux & BhzhiA

T PEARVE IR B B 2-3 B
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SCE T

I o

RETHYI

{} Al

etk

@ il

RV HE

@ 3ERbilERdl PR e i 5|

HMM JaPARE:
@ At

AT HU B TR AR ~

0

T SR A R
Bl 2-3 SO RLE 63,
—
KoLy JR ] FABE R AR ] P by AE A SO AR SCI R AN T o S0 AR
VBRI SR PR T REEA—HE, LU github Wb $R381— 265 2R 1 B2 k)
FRVEFL A0 T like it %R (325 57 210 e v r]e

key = new ArrayList<PartOfSpeech>();
key.add(PartOfSpeech.pron); //I
key.add(PartOfSpeech.v); //like
key.add(PartOfSpeech.pron); //it
posTrie.addProduct(key);

SEHUACHS -

public static ArrayList<WordToken> getWords(Sentence sent){
ArrayList<WordTokenInf> words = Segmenter.seg(sent); /4% /) 1]
WordType[] tags = g.tag(words); /3R JG brvE i

MITHHE R AN A B 45 SR, R (0] 58 # ] AR 4 2R
int i=0;
ArrayList<WordToken> tokens = new ArrayList<WordToken>();

for(WordTokenInf w:words){
WordToken t = new WordToken(w.baseForm,w.termText,w.start,w.end,tags[i]);
+H;

9

tokens.add(t);

return tokens;
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128 EEaitEer

BEA N R P AR BN %, IEA AR 73 5 LA —FEE 2. 24K, Elasticsearch
PR pit 7RI TR, DA A ORI AS 2R 3 B D e R N R P it B R AR b,
FEIGH AT i 5 L AR 2R A R
o FonR: e ARSI (A2, WE AT EIZ4T Elasticsearch T Al fE
FEo IXZEMK F ESTestCase Il ESTokenStreamTestCase S .
® AR WS AR, W R AN IERIZATIY Elasticsearch 15 i (BY
SHE, DU SEpR i 50 . XK ESIntegTestCase. ESSingleNodeTestCase
F1 ESBackCompatTestCase X ¥
1 [} Apache Maven 75 WK #i .

<dependency>

/ <groupld>org.apache.lucene</groupld>

|, 64 <artifactld>lucene-test-framework</artifactld>
<version>6.4.0</version>
<scope>test</scope>

</dependency>

<dependency>
<groupld>org.elasticsearch.test</groupld>
<artifactld>framework</artifactld>
<version>5.2.0</version>
<scope>test</scope>

</dependency>

AR AT e s EAE MR I2 4T HA M)l K tests.security.manager &P WEE N false SKIC M 2244
PRE% . IX 0] DUIE i H $28f -Dtests.security.manager=false 2 #(1%i#i 45 JVM 8 fff 1] Apache
Maven L E K 58 -

<plugin>
<groupld>org.apache.maven.plugins</groupld>
<artifactld>maven-surefire-plugin</artifactld>
<version>2.19.1</version>
<configuration>
<arglLine>-Dtests.security.manager=false</argLine>
</configuration>

</plugin>

Ja Kl 3 A5 A K Elasticsearch 8 &2 8E8f .

@ClusterScope(numDataNodes = 3)
public class ElasticsearchClusterTest extends ESIntegTestCase {
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}

REERBFCL R, HERAMEMERG], WRAECE . T g —i 8 o)
HHRRG| IR, A catalog-index.json SCAFE LRG| 45H4) . catalog-index.json
PENZTT

{
"settings": {
"index" : {
"number_of shards" : 5,
"number of replicas" : 2
}
5
"mappings": {
"books": {
" source" : {
"enabled": true
he
"properties": {
"title": { "type": "text" },
"categories" : {
"type": "nested",
"properties" : {
"name": { "type": "text" }
}
b
"publisher": { "type": "keyword" },
"description": { "type": "text" },
"published date": { "type": "date" },
"isbn": { "type": "keyword" },
"rating": { "type": "byte" }

b
"authors": {
"properties": {
"first name": { "type": "keyword" },
"last name": { "type": "keyword" }
¥
" parent": {
"type": "books"

}
A
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@Before
public void setUpCatalog() throws IOException {
try (final ByteArrayOutputStream out = new ByteArrayOutputStream()) {
Streams.copy(getClass().getResource AsStream("/catalog-index.json"),
out);

final CreateIndexResponse response = admin()
.indices()
.prepareCreate("catalog")
.setSource(out.toByteArray())
-get();

assertAcked(response);
ensureGreen("catalog");

}

Elasticsearch MITAMEZLERAE T client()dX admin() /775, LM getRestClient() /5%, PAEAd
@ H] Java REST )it SEf] o B AEREANINRIE AT 2 JE G BREERE, TP cluster() /72K Vi
i) — LB A R, B

@After

public void tearDownCatalog() throws IOException, InterruptedException {
cluster().wipelndices("catalog");

}

BRI, Elasticsearch WA TH B 7ESCIUNAS HbR: @405 WIRAESS, I HARE S
HUEATIOUE BT B .
oG, ARGINAZEA IR, B EABATH R NI 1) 2 W] i b 7 3 A Sk
@Test
public void testEmptyCatalogHasNoBooks() {
final SearchResponse response = client()
.prepareSearch("catalog")
.setTypes("books")
.setSearchType(SearchType.DFS QUERY THEN FETCH)
.setQuery(QueryBuilders.matchAllQuery())
.setFetchSource(false)
-get();

assertNoSearchHits(response);
ANMRTET R, 2 Nk G g B2 SCRWE ? Elasticsearch SIAHELE AT 2. A HIM

TRERAE R Z AT ISR B . 7T BV e RGN — A4S, RIS 45 H xR 51+,
FFEE R E S A
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@Test
public void testInsertAndSearchForBook() throws IOException {
final XContentBuilder source = JsonXContent
.contentBuilder()
.startObject()
field("title", randomAsciiOfLength(100))
.startArray("categories")
.startObject().field("name", "analytics").endObject()
.startObject().field("name", "search").endObject()
.startObject().field("name", "database store").endObject()
.endArray()
field("publisher", randomAsciiOfLength(20))
field("description", randomAsciiOfLength(200))
field("published date", new LocalDate(2015, 02, 07).toDate())
field("isbn", "978-1449358549")
field("rating", randomInt(5))
.endObject();

index("catalog", "books", "978-1449358549", source);

refresh("catalog");

final QueryBuilder query = QueryBuilders
.nestedQuery(
"categories",

non

QueryBuilders.matchQuery("categories.name", "analytics"),
ScoreMode.Total

final SearchResponse response = client()
.prepareSearch("catalog™)
.setTypes("books")
.setSearchType(SearchType.DFS QUERY THEN FETCH)

.setQuery(query)
.setFetchSource(false)

-get();

assertSearchHits(response, "978-1449358549");
}

B 1 2R LA R 7 el A J 1tk BE AL AE ), BT EAREAS m] SEH A = AT

Elasticsearch WIASCFEIT I TR 2 G @M, AT LA g5 4, 1 Had ] BA
PRSI S ISR REAT I AR R 4 F (1 internal ClusterO)$& AL 35 Bh 77 i AE B AR A H Do X
T4 Elasticsearch IXFF — MM RS, XAEMNEE O EZ TSI, BrPARH T H
()38 TR DR 8 2 1) A 7= vh AR 2 AR 1Y, BRMEAES . Bldn, wT DA AT #2208 K IR 5K ]
BENLEARE T, FEA BN b B .
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@Test
public void testClusterNodelsDown() throws IOException {
internalCluster().stopRandomDataNode(); //2% [ Bl H LA 15 £

final SearchResponse response = client()
.prepareSearch("catalog")
.setTypes("books")
.setSearchType(SearchType.DFS_ QUERY THEN_ FETCH)
.setQuery(QueryBuilders.matchAllQuery())
.setFetchSource(false)

-get();

assertNoSearchHits(response);

)

240 %\
/
48 %y T il Elasticsearch SEMSHUZR 3, B T 5 iR ARSI, 360 LS IKAnalyzer.

KT HSLLCFSHT, & n] LMEH] OpenNLP fif# AT 11

H 3¢ 431 w] P H Kuromoji(https:/github.com/atilika/kuromoji).

5130431 ] LUEEH Korean Analysis for ElasticSearch(https:/github.com/usemodj/elasticsearch-
analysis-korean).
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TR AT

RN Elasticsearch 2l H| Netty /E4 HTTP A1, BT Netty JH-BARIRBIEL, Fr
PLERIN Es AT AR YE S, EHEE HTTP stn] LA EedE, BRI HTTP 2%
o B HAE ] elasticsearch-jetty Jift, vl LMEH] jetty H i A R AT BEREAT — SO A PR 114
il [FIE AT LSRR HTTPS PSR UG A] Bs, 3817 e SCRFE gzip FRAA M NAS B o

80 Ry

JA 38—~ Elasticsearch S, wii&H8)— 15 file EBAE— R SRS —AE
o WIRIEAEIZAT Elasticsearch [FJHANYY A, B4 S —AN 1 sl 4R
BN OUR, SEREP IR S #n] AALEE HTTP AT Transport Jii & . Transport J2 % H
115 5UF Java TransportClient 2 [F] (13815, 1] HTTP )2 tHAME REST % /7 S i H] o
JITAT 1 RIS T S R A LAY R, IR RE S B i SR R BTS2 1 R
Brib 2 ok, BN A — AN AN H I
® FF4 Master PEAEIITT 0 — N A node.master & A true (BRIMED, XHfHE
A GRSk A SR ) 5 A
® i ki node.data WE N true (BRIAMED 715 mlo Bl sl ORAF 2 I AT Hicdls
MIZCHEAE, W CRUD. #RAEA.
® YT R node.ingest BEE Y true CGERIAMED MUY mle SRICTT mUREMS K SHHUTK Z Y
T30k, PMEAER S| Z A e 4= SOk US4 pT =, P A g sl i &
I YT ERR BT R I 279 AR 1 AR 18 4 node.ingest:false #& 7 & L
BRIAMEOL T, Elasticsearch B IREAN 1Y SO R F799 s 084, AR A Eicdhe
En] AR RS o IR T/ NV AR T, (HRE SRR R, 8K L
RSB S R B

B0 =mepy

reroute it LV A PAT A B i i S SRR ELIR /MG i 2o B2, 20 AT LI A
T RBENEN T — TR PR A, B T DAERr 19 A G R ZMBC 20 o

\
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LT & —Nai 8] reroute APT 1 1 1 42 75451 o

POST /_cluster/reroute

{
"commands" : [
{
"move" : {
"index" : "test", "shard" : 0,
"from node" : "nodel", "to_node" : "node2"
b
15
{
"allocate replica" : {
"index" : "test", "shard" : 1,
"node" : "node3"
}
}
1
}

L0 v BRI, AT P2 AE A reroute i &4k IBI 25 KK 23 Fre

M Es 5.5 FF4fi, reroute fip% W73 8k IS ANA] ) fir 4 allocate_replica Al allocate_empty
primary.

SINT =B allocate_stale primary fir4 . H1i allocate replica iy & Xf N T allow
primary B'E N false HIIH LT 2. B allocate empty primary 2 X)W T allow_primary
WHEA true [KIH7 B AT 2 .

138 s MR

WURBELE Es fefit K, el LIS AW 5, e SEIUB RISl — ATt
Es #5725 7F Jetty Chttps://github.com/sonian/elasticsearch-jetty) 1.
I AT Nginx JEAE Es 1% . S AVF GET iK1 — M FRCE W R .

worker_processes 1;
pid nginx.pid;

events {

worker connections 1024;

http {

server {

listen 8080;
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server_name search.example.com;

error_log  elasticsearch-errors.log;
access_log elasticsearch.log;

location / {
if ($request_method !~ "GET") {
return 403;
break;

proxy_pass http://localhost:9200;

proxy_redirect off;

proxy set header X-Real-IP S$remote addr;
proxy_set header X-Forwarded-For $proxy add x forwarded for;
proxy_set header Host $http host;

}

A XA LA

$ nginx -c path/to/this/file
RIFIRE

curl -i -X GET http://localhost:8080/ search -d '{"query":{"match_all":{}}}'
HTTP/1.1 200 OK

curl -i -X POST http://localhost:8080/test/test/1 -d '{"foo":"bar"}'
HTTP/1.1 403 Forbidden

curl -i -X DELETE http://localhost:8080/test/
HTTP/1.1 403 Forbidden

%4 X-Pack HfifTfa, FrAXS Es BV MIEREGIN T 20, B L AR, BR
N A elastic fl changeme. 1#H sense fdif4-vi [ B ] LAFI N, @R 24 curl 2575005
], DFEAE HTTP 1) header 3% /i1 Authentication 44

LA i a] LS 2% https://github.com/elastic/found-shield-example ..

184 {EFA X-Pack

X-Pack fffF & 224, S, WM. IEFMEEDIEE. 2% X-Pack it
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bin/elasticsearch-plugin install x-pack

B AT I 3«

bin/elasticsearch-plugin list

] LLE 3] X-pack &% %5,
WERANTZLZ A6 0F, ] CURIBR :

bin/elasticsearch-plugin remove x-pack

TEAFH crul iy 2B IAIEZ 4L :  -user username:password.
fEFHER NI P 4 elastic, ERINEHY changme 15 1) %R 51 :

curl -user elastic:changeme -XPUT ‘localhost:9200/idx’

1850 iR

h T AR UEERE I e, T D A PR R DD et 7 s £l A2 N Hadoop SEREI /0 A XS0 &
Zih . HDFS FAAi# PEAd A3 148 HDFS U R SeE A Snapshot/Restore 774 1F) S FF
WA PT DA FH A A B 20 e«

sudo bin/elasticsearch-plugin install repository-hdfs

AT DI LI AERER T IR RE, BN RO 2238 I JORT A 3
AR ] LU 32 e

https:/artifacts.elastic.co/downloads/elasticsearch-plugins/repository-hdfs/repository-hdfs-5.3.0.zip

HDFS R /P &2 i1 2 16 587117 Apache Hadoop 2.x (HATA 2.7.1) #EEM . G IE
TEATH I R AThC Y Apache Hadoop AAfEZE, 1 7% FEAEH F O B4 SO 44 12 ST A e (1)
Hadoop .

5, i REST API 52 X HDFS 3 £ i Tl B

PUT /_snapshot/my backup

{
"type": "hde",

"settings": {
"path": "/path/on/hadoop",
'uri": "hdfs://hadoop_cluster domain:[port]",
"conf location":"/hadoop/hdfs-site.xml,/hadoop/core-site.xml",
"user":"hadoop"

¥
ARG R

PUT /_snapshot/my_backup/snapshot 1?wait _for completion=true
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AR BAR i 2 PR PR -
POST /_snapshot/my_backup/snapshot 1/ restore

Lucene 251 n] LASE 4547, DU IR A 25 8] ] o

B8 zen ST

Elasticsearch £E#FER A ] Zen Discovery (Zen RILHLH]) &,

Zen KRIWHLEIZ Elasticsearch BRIARI AL B34 T Z A RFFEW MR T, fE
MEIRZY D) iy JiE A8 A

Zen RIMHLHE AN A BLERAL A1), Wi A5 s (B s A5 2420 Transport BiHk 58 R
Transport X Jz & H O] LAF &I, thrift 42— M6

Elasticsearch 1247 N2 8 s N ERIERE o —ANRERE T T I 32755 £ iy SR v HoA Y UK
1% ping WEACRALINA LU IER AT o 5N TAE RGOSk, i AR ) Y Uk
1% ping W SRRIIE £ SO IR R HARTHRSE .

—AMERAME AT, B AT R RS T Ah AhE A
YEREN AL WEREWAENL T, W Ay — N0 aEN B AL DRI 1 A
AL FAT VR RSV (Peer-reviewed Published Algorithm).

Elasticsearch KH T — A& 750 3270 0 RIS SR £ i, B9 5
A Al e A9 A DiscoveryNode 28 Hadsg 17 s g T o 18 28 B 1K) S ILAR A A
ElectMasterService.electMaster() /5 12 .

N T G NERE T AEEANF B T A, T EG P AE elasticsearch.yml FiL'E S

TR T LA S8 — 050 1) Bs W A3 (Es BERE A S PN AR 2 N, I
QLAE—N N>2 DTSR L, nJLL%E discovery.zen.minimum_master nodes [FI{H A/
FN2)+1.

AWM A 3 AN HMET A (Bl master: true Hf H data:false), Jf H
discovery.zen. minimum_master nodes W'E A 2. XFEILIRA 2 /DNEE T RN AZAE LB
—HBIy, AT R

FEA SCRYEARAFAE BRI 00 v B 200 — AN SO R 1IN, B Jext 300 g 41,
SRIGAEITA 0 R B AR 51 BOA—ADRYIHT 5 A0 i, ATRLAEE 355 B (15 DA
FEH AR P RN EE . B E, AT S S . B — S Les
A Bs, WAIRESA 5 MO R E.

AT AT A 0 DA EIA . JIAE 50 RS, AT RAME

(D $#EARRe ) WRES bl BIAS Fal I ST 2 300 Fro

(2) $Etkfe: RV A LU AE 3250 i FIEIA ) Fr Z [8) o

BOAREAS T AT — A eI B AHEIA S 80 T AE SR AFE R R 5] LBl
o AR L, IR AP TS RS,

BB R G o AL BB PES TR as by ¢ BB BHESTTAAIRR
19y Fas by d, BE=EWEETAARRT A by o do I-IFRTIBAEEERFIN, $ETHE
REMIZREERE ) -

\



>> _ Elasticsearch KEIRIEZERS |

B —/N15 58, Elasticsearch 23 H R 518 R0 BXAS B G 177 s b $ i i
SR B PER IR IE AT A X5 7 B

T R shard (I TC. BT HLAS R BT IHHLAS 30T, 2 FB 20 B shard.

WA N (Dependency Injection, DI) R4f, BRI A— NN EAEREZANRG], BNMRIH
REA S, B9 R REAIFR Guice #5Ht. Elasticsearch 1 1] Google JTJ5 H A #fiiE: NAHESE
Guice Chttps://github.com/google/guice), A {EH] Spring SLHUMHA N IR JE: Spring 75
BIMLE S, MK KSR, Elasticsearch EE guice [YRISIAE]H L org.elasticsearch.

common.inject £ P o

B paEx

i FH S B A ZRORPUTIES 18R . H M Elasticsearch 5.3.0 LIk, wJ LA search.remote
2R NIRRT i APL VENHEREERE . RANEREA AR 2 A T RIS g
FEGETE I A Y S P Fh 9 S AR AT AR, W R R,

PUT _cluster/settings
{

"persistent": {
"search": {
"remote": {
"cluster_one": {
"seeds": ["remote node one:9300"]

5
"cluster two": {
"seeds": ["remote node tw0:9300"]

—H M T A AR, ST DAEH]_search APL X HZ G| PATIHRIEKR T .
EAMZR MR, TREZR 5 DG AL 44 BT8R BRI, U cluster_two:index_test.

fE Y RIGRY R B EER LRI, PR s S SRR — A
_search_shards 15 R RMNTIEARER FIXLERI50 e — HIREUT 40 iz B 40 71 0t
WG IR PTIR A AR BT AR R, BATHER, TS E MRS, 2
FHe A T A A S

A LUl I search.remote.connect ¥ B R A% i FR L85 s REAE AR b 5 B BFA AR SR IK P 1 79
Mo TN AR AR v MR LY 500] LA ) I AR AR A AR SRR A . WA R 3
SERTER T AR B SO R A R SR, Sk [T R

88 &%

Wi N A ) 75 EEAE S CPU IWFIE) S AE I TR)o BN SR A ) A BE BE 0 A B T X A I



FEIEZE BEEREE «

L R ERCE AT RE SR B bt . SRS MU T RAAP R R — A T
ZAAAE I A B2 A R 7 2 — R SRR I AT e ANMER B R 7. 7 —2
HEM T ZAF U, 4.
® Lecast Recently Used (LRU): #iUTH/MiliH],
® Lecast Frequently Used (LFU): AL .
® First In First Out (FIFO): 4ttt
2N ) — AL R i s /D (LRU)DY 8. WFREW, MEIHTE ki, &
AR BT H o LRU B2 TIXN SN o B CR R BRI H B S5 Vs il ). e
T BRA 5ty 22 (0 U o) B Ta) gk R 2 H
BRI IHRRAY Elastisearch 2847 T A W RAFMIH , HESH AR ERASOL R A4
FIEFNE . I 4 Elasticsearch SCRFFEC AT, R & BT 52 A48 ?
Elasticsearch S #F PR 2247 : W A MEAE 70 FIE R A7 RN B 2247
©® N AW AT L S EPTE S SN LRU 2547, B AR gAY bR Sl
ML A, 7ELAETHY Elasticsearch FROARHY, T XANRE, BRI 84 2%
. WP BN P TEE EHER) g RETISOr, (HARES .
U4k, Elasticsearch WEEF, VF2idyEas vHEHE IR, Rl e xr F/Ahn B, mit
Tl PR WARA WL o S T oD, R fE HAFE LU N JEd: i) 256 A4
R 2 AT R T I 10 000 AN SCRY B (B dy SCR R4 3% nyad ygds, LA
R NAE
® 7 T UESKRGAT WAy MO R Ar Bl s L, AT LRU Bdfe. BROIAEOL R, W
KA 7 A): HEAER/DR 0 IR (WA BRSO WA Ni%
SRAEATH), BT LAEIE SRS N “request cache = true” #ridi. A2 T )+ H)ERKE
W% A7. % “now” [¥) DateTime FHIMNRYLAT, (ERRREH 7 F i #8iko3 i
KREAFRA, X ReFEAEME T H MR h PR
® TR IRZAF LR Y Elasticsearch 7B B AR, Eo¥ G 7 BAE N2
WAFH . DAk, Elastisearch WA SR A v DUE B il i B s ERE 2 — o BB
PERAFAE VT R S IR T BUE . B8R Elastisearch AEREEfH/A a3, (HE B0
HBCE WK, DM T A EREEN AT
HFZ R H T Elasticsearch 2547 . Sematext FIl Datadog & —4YELbHH WL, 1H
W HFFEAE T RO R AT A A e 2
Elasticsearch $2{t TVF 2 ik R AF R %, (H_cat 1750 APL 7E— R4 H
IR I

GET _cat/nodes?v&h=id,queryCacheMemory,queryCacheEvictions,requestCacheMemory,requestCacheHitCount,
requestCacheMissCount,flushTotal,flushTotal Time

139) A= NG

Bk T X-Pack, 1&n] LAMfiH] Kibana & H# I 2 A0
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>> _ Elasticsearch KEIRIEZERS |

A or B

B 54 Lucene J5iY, #RJ5414H Elasticsearch YA .

410 Lucene JEBBHHR

AT LUE iy 4 M github.com #5421 Lucene 38t IS

#git clone https://github.com/apache/lucene-solr.git

4.1.1 Ivy EEMEI R

Lucene JE1CHSRH Ant #9%, {#H T Apache Ivy Chttp://ant.apache.org/ivy/) & jar 3
PEZ TR R AR 2R

Ivy RSO ivyxml Ml—AS vy BWE A ivyxml SCEEEPA02E T T0H 147 4K
0. B, nutch 448 HttpClient:

—n

<dependency org="commons-httpclient" name="commons-httpclient"

rev="3.1" conf="*->master" />

Ivy fii T Ant, PTLLRG 2024 Ant, SRS T8 Ivy, KEERT jar SCPFRHIE] Ant () lib
N, AU RAAE Ant EAEH] Tvy BEATHOBVE BE T

4 Apache Lucene-Solr 5 A\ Eclipse:

ant compile

ant eclipse

SR i AE I L I TS N Eclipse T : File -> Import -> Existing Projects Into workspace.
4.1.2 RS

Lucene WS> Wiz OEAMINEDIE R . O ESEHRRIIRE, SN DhRECL SR s
B IIAE . Lucene Y AL O AHE 7 DEEARIZIRE 70, BAMSE T E LI RE -



F4E FEDT «<

IRIEAR M RG] H AL (orgapache.lucene.index ) FI A5 %K & # 4 (org.apache.lucene.
search). R5IE A SR GIE.. MEREE. WRERURE AN, BRERIER.

R | P T B A7 55 PR (org.apache.lucene.store), FEAUFE—LL)KIZH /O #
1Eo IR 2 H — 28 s H I H 5SS Corg.apache.lucene.util) . 4 i #L 4 Corg.apache.
lucene.codecs ) M T 5 [ & LR 5| 1 9 b5 A &5 4 o SCRY 45 # £ Corg.apache.lucene.
document) HITHEIRZR G FAAEIS SO H T B, RBIT 0 REVEIR R R 451

) HrasEL Corg.apache.lucene.queryParser) SEIRAT TR L, SCREICHEI W (1125,
wmy. 5. JE4%. 5 2Mres (org.apache.lucene.analysis) =% T XN 51 ) SCRY R A
WIAY), R SR EOR YR IER

- Gradle

Elasticsearch J54CA4{# H Gradle #4% .
AL B B SR % 4E Gradle:

https://services.gradle.org/distributions/gradle-3.5-bin.zip
IR G JFi81T gradle -v it & o ACSKEG UE 224%, Bl

$ gradle —v

A LLYE Gradle F@ i HIARUERI I Ant 1155, SUELE Ant RSP AEHEIBEE. 5
Ab, LS NI Ant BIAS . GO RE ] 5

ant.importBuild 'build.xml'

J3 T K% ElasticsearchS HIVEACHY, TFEZEEMCA 2.13 (1) Gradle. A T 8 RAE, H
FAAES 1) H % "2 4T gradle assemble Ay 2 HIm] .

#git clone https:/github.com/elastic/elasticsearch.git

BANIH ) R AT LB EEAE 1Z 20 H ) build/distributions H 3% T .
MIEACHD #4233 Elasticsearch:

gradle build
1BAT N 4

gradle test -Dtests.class=org.elasticsearch.package.ClassName
gradle test "-Dtests.class=*.ClassName"

BAT AR R AT (I 91«

gradle test "-Dtests.class=org.elasticsearch.package.*"

- Guice

Elasticsearch {i Hf Guice ] Provider ZS@J5F1iZ[A] Analyzer X} 5.

\



>>  Elasticsearch RERIEZS |2

1§ ] Provider K5+ :

public interface MyInterface {

String foobar();

public class MyClass implements MyInterface {
private String providerName;
public MyClass(String providerName) {

this.providerName = providerName;

@Override
public String foobar() {

:78 return String.format("Hi! I am [%s], " + "and I was instantiated using [%s]", getClass().
— getSimpleName(), providerName);

}

}
MylInterfaceProvider $& it MyClass 1) 5Z 4 :

import com.google.inject.Provider;
public class MylInterfaceProvider implements Provider<MyClass> {

@Override
public MyClass get() {
return new MyClass(getClass().getSimpleName());

}
Module ¥ FEEE I 5E

import com.google.inject. AbstractModule;
public class MyModule extends AbstractModule {

@Override

protected void configure() {
/1485 Mylnterface $ 1 %l| Provider 12§
bind(MyInterface.class).toProvider(MyInterfaceProvider.class);



F48 FEDI <«

}
i FH Guice 1531 MylInterface X} % :

import com.google.inject.Guice;

import com.google.inject.Injector;
public class ProviderSample {
public static void main(String[] args) {
Injector injector = Guice.createlnjector(new MyModule());

MyInterface myObject = injector.getInstance(MyInterface.class);

System.out.println(myObject.foobar());

}

1247 ProviderSample %t :

Hi! I am [MyClass], and I was instantiated using [MyInterfaceProvider]

W24 Joda-Time

Elasticsearch N #51# H| Joda-Time Chttp://www.joda.org/joda-time/) AbFE H HH FTHT 1] o
Joda-Time $24t | date F1 time %4, (1 H Joda-Time AT H A7 H: AR @ .

DateTimeFormatterBuilder builder = new DateTimeFormatterBuilder();

DateTimeParser[] parsers = new DateTimeParser[3];

parsers[0] = DateTimeFormat.forPattern("MM/dd/yyyy")
.withZone(DateTimeZone.UTC).getParser();

parsers[1] = DateTimeFormat.forPattern("MM-dd-yyyy")
.withZone(DateTimeZone.UTC).getParser();

parsers[2] = DateTimeFormat.forPattern("yyyy-MM-dd HH:mm:ss")
.withZone(DateTimeZone.UTC).getParser();

builder.append(
DateTimeFormat.forPattern("MM/dd/yyyy")

.withZone(DateTimeZone.UTC).getPrinter(), parsers);

DateTimeFormatter formatter = builder.toFormatter();
long millis = formatter.parseMillis("2009-11-15 14:12:12");
System.out.println(millis);

Elasticsearch H'fY StrictISODateTimeFormat XM Joda JL-FAHRIME TR T,
Joda-Time " iZ24l iy % & ISODatetimeFormat. #X1M, HJLANTEFRBSIRR, HEEHGE
Dol n Ar L, PTBME €57 XFEISE A TCRUP, A2 “00057,
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QU I AL B .

MutableDateTime dateTime = new MutableDateTime(3000, 12, 31, 23, 59, 59, 999,
DateTimeZone.UTC);
System.out.println(dateTime);

- Transport

BRINTT R RE R AR 13

ConnectionProfile profile =
TcpTransport.buildDefaultConnectionProfile(Settings. EMPTY);
assertEquals(13, profile.getNumConnections());

S/ A5 2 TRV ping RN 1A
assertEquals(1, profile.getNumConnectionsPerType(TransportRequestOptions. Type.PING));
/ISR AN doc BB, ERIAEL 6 4

/ 80 assertEquals(6, profile.getNumConnectionsPerType(TransportRequestOptions. Type.REG));
Y HEERERE KL, BOAA 1 A

assertEquals(1, profile.getNumConnectionsPerType(TransportRequestOptions. Type.STATE));

1B RS recovery, BRIANNEL2 A

assertEquals(2, profile.getNumConnectionsPerType(TransportRequestOptions. Type. RECOVERY));
I TFHEEGER, BRI 3 A

assertEquals(3, profile.getNumConnectionsPerType(TransportRequestOptions. Type.BULK));

8 izt

4 Elasticsearch 717 i A Al 4445 2 AN Fiit, 401 index. search. warmer. bulk %%,
FH P a] DG 2k R it ) 2R R K /N
G R UR/ |l TR SRS KMIN SRV

http://localhost:9200/ nodes/stats?pretty

W7 e

Elasticsearch P E BRI o

transport-netty4: P45

aggs-matrix-stats: FFFRGEZNFB ETAE, JF7 A DMEREE i .
analysis-common: 17— 48 ][] TokenFilter.

ingest-common: SEILERIL T 28 HI 2L

lang-expression: SZILERIE A A G|,

lang-mustache: mustache A5 |2,



IR <<

i
N
10

® lang-painless: painless HIAG|#

® parent-join: CIEH.

® percolator: LI A HILfE

® reindex: HUPIE | elasticsearch 4fi .

® repository-url: BlobStoreRepository [ 1355 T- URL 553,

48] Netty

Netty Chttp:/netty.io/) s&—> NIO & /)" ui/lk 5545 HESL . Elasticsearch K Netty 553
HTTP 5Ll Uhil

Elasticsearch 1 *) ik 55 %% it Netty4HttpServerTransport {7 F~ transport-netty4 AR, 25 5 i
[] PreBuiltTransportClient 1441 T~ transport-netty4 Ak,

Netty #& Reactor Wil —AN5E. Reactor Wil #E=e A B i — /N Z AN A
[) B i B R 45 AL SRR P (IR S5 SR I AR b PR K . SRS, RS AR FE 3 2 I S N IR
SR IEREILRIE 3 IR BAH OG5 SR AR FEFE T

ServerBootStrap #1515 ik 45-4% )3 8 N1O JIlk4%, f#iH ServerBootStrap ARSI T .

int workerCount=1;

ServerBootstrap serverBootstrap = new ServerBootstrap();

ThreadFactory f = new DefaultThreadFactory("thread pool"); //5F 32k FE 1)
//Reactor HLLFEAHRY

IO FAAE R — AR 7%, W25 K FAF7E NioEventLoop 1 EAT AL B

serverBootstrap.group(new NioEventLoopGroup(workerCount, f));

java.nio.channels.SelectorProvider 7F Linux [SZ81 T 3EF epoll FFE4FiE 41 T . epoll I
FLAE Linux 2.6 F1H S AR IR F o] F] . Netty 35725 1% SelectorProvider HI1# i .

49 He

Elasticsearch i =15 s B HRAERF . 32797 SUR SRR ME— ] DU MUR RIS . X
AW R S ER B AEOCH, AR IR BT AT . AR AT — AN I R AR
HAeA—AF0 0, AH TR U, 7R 2 Mk 3799 5.

Elasticsearch K 7 —ANE L a7 0 SR g 5 kR mi, BP9
B AT BE A 321 55 . DiscoveryNode ZRH G T 0 Mg 5 o &4 B IE WS AR 7F
ElectMasterService.electMaster() /5 12 .

N T G NMERF R AAAEAN R I =T 0, TES IR E elasticsearch.yml fiL'E SO,

v ] LS SERE— 58011 Bs 1 sl 4E (Bs R MAS S ENLAR 0 EED & N, IS
QAE—NE N> 2 A0 R L, TTLLE discovery.zen.minimum_master nodes [fI{E A/
T(N2)+1.

AR AR 3 AN ED A CHD master: true JF H data:false ), Jf H.
discovery.zen. minimum_master nodes W'E K 2. XFETCIEAH 2 /DAL mi Nz 2R 1
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Ay, HN AR
0 &=\

ant 1] L AZNLFTELIEHE . maven ] LA AZMLIT AL, FHLLT ant, ‘& 20 FIGZHAIR
T jar . {H maven [FT B RIEMR, &R, AU ant 4FH . gradle XHEH
BF jar f, XHEHCERIA.

Elasticsearch - #[F i A H] JGroups SEILZ 3. JGroups #t /& — N H T 7 (HEETE T A 1)
M. EHHATE.

Netty s&— A EPEfe. FAIKEN. T2 MAEEJEN /O HESE, ERIA Elasticsearch i H
Netty fE 4 HTTP [%2%, T Netty A BRI, T LLERIA Elasticsearch AT [RIAL
PR, B HTTP ghvl LZEAT AR 4E, BRAEHE HTTP ZEH . (H Qi AL A
elasticsearch-jetty 4, whv] LMEH jetty 7 IOAN BRAE BRIEAT — Lo PR 14556, [R]HSS A m) A
SCHEE T HTTPS YhSCk Vi) Bs, I 5 R gzip IRAEMIN AR &

Elasticsearch ELEIRA 5 K1k, 598K H HTTP/1.1 Whill, &EA K H RS 5 i1
HTTP/2 #313,

T Lucene ] Java Doc 14t # SC#4 UL http://lucene.apache.org/core/documentation.html.

Cutting 7£ 1999 £ Lucene PAHij, M CHIFAIIHE M. Lucene @5 HH—4
Java AF. 7EJGKM0 10 Z4FEHL, Lucene MUCKEAT, BATFHAIZ Apache JE4 41N
H, FFE4EE TR G ZEm H h 4338 2 H . Cutting 5K JF & MapReduce [ Java A<
Hadoop tH[AFET). Cutting [KIHbiEXN Apache JE4FE 2y, JETE 2010 A EF ST .

A LI Luke Chttps:/github.com/DmitryKey/luke) ;AT AAHuAE AL I f¥) Elasticsearch &
51, M luke.bat 8¢ luke.sh 1517 luke, #AJ5 k1] LA7E/indexname/0/index/IX A ¥ 42 4T IF
E-GINER
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R M

PEA 2 V) TR A0 SCRY R AH S 4 T AT BM25 # R AR 22 S PE4 PR R ALA T 10 5 v
B BM25 iRy

AF LA FT BT R 1] [R) AR 25 1R SOR AR DG SCRY, EAEAR 2 I, J Il SR 2 5 &
AN R BATEYENT, BT DU bR R A X PP e . 005 SR RV R, —
KRMK I R, A — KL KM TR NR. M HE U100 40 0 B0, 22
P(RID)>P(NR|D), Il D MK MICRY. Wik PRID)<P(NR|D), W D JEARMKKI TR #1
i, P(RID)=0.8, P(NR|D)=0.2, W D ;&R P A WMAHKHK SR Wil 5-1 s, 8 Bk
LA F 2R IXAN 3 5 b B SRS 53 A DG SCRS BN AR DG SR o

PRID) A 3R
FEZILA P
giks| P(NR|D)
NP e

5-1 JUHERRA Mo 2

SIIEAHSR SRR S AL REWE THAHT P(DIR) . 100, 30 SRR TE BN T AE AR SC ST AR A5 P 0
O, A, g B, SRR LTS XA SO R R (AL A AT 2 KT REFEAH DR 3L
(EE e

AP DU 28 Al T A

PDIR)P(R)
P(D)
LLiE P(RID)F PONR|ID)HIE. W15 AL P(DIR) P(RY>P(DINR) P(NR), #RAESCRIS FIAH
Ko A0SR F AT G 1T LA PR
P(D|R) _ P(NR)
P(D|NR) "~ P(R)

P(R| D)=




>> _ Elasticsearch KEIRIEZERS |

LI SBRASREL, T 15 P(DIR)FI P(DINR). b T fRidb 15, S0 227 B i 1)
My, FIAMERAS T P(DIR)FT P(DINR).

FH =N BRI ) 5 s SCRS AREAE, 3R/ SRS Y IR ESOAS tH IR EAN 18] o HESCRS SR
IR AL R 7 e D=(dy, da, -+, dp)» WIHIAE @ HELESCR T, W d=1, K 0,
SRR B AL L, U PDIRY T LU S B [ ] P(d, | R) ¥15E0 TRl %A
REBGA RIS B, 17 LA SORS I —T0URFAE, BT ARR — I5URR 7 A A

BRI RS 5 AN, F30M D RAE — ook, #onk{1,0,1,05, HE SUZIXA R
LA 1A 55 3 AR 5 AN, HAELE A 2 ANFNEE 4 41

HPoRARKRE @ ANAEA G SCRYAE A 0 LIRS, T A CUAIAH DG SRS 4R B 1 15
T, SRS D AHKMER A -

P(R|D)=P1*(1-Pp)*P3*(1-P4)*Ps

FoA i 1-PoARER T 38 2 NS BLAE AR DG SR, B P(6|R) + P(A1 6|R)=1.

A THE P(DINR), (BB S ARFREE i AN i ol il A5 AN AH I SCRY R P LI
TIRAE QARG ORI R S IS DL R, LB SR D IR R -

P(DINR)=S;*(1-5,)*S5*(1-S3)*S;s

flhn, Edh: “fEE R B, A BREASE . ARSI TR p.os;

% 5-1 FioR.

R51 p s pfE

W T R [ oM ooom W
R ISR p, 0.8 0.9 0.3 0.32 0.15
NR HI#EA s, 0.3 0.1 0.35 0.33 0.10

RESCRS Dy R AT 2 ANl “RR EET,
P(D|R)=(1-0.8)*0.9%(1-0.3)*(1-0.32)*0.15
P(D|NR)= (1-0.3)*0.1*(1-0.35)*(1-0.33)*0.10
P(D|R)/P(D|NR)=4.216
RPIBREL . ] PR S, #3250 -
P(D|R I-p
m%&% HE' 1-s,

tdllde

Horp A R A SO ) BB 1 R0 I PR SRR o e v 19 2 3K

II& l—fjnn 1-p, 1-p;
Ll 1-s; ,d11 p”dll S; ldols

iid,=1 1 i:d,=0 i id=1 S;
Pil=s)rrl-p
i o5(l=p)trtl=s
5 IR AT s ) YRR ] Is S, I A SO R, (AR R . X 3T
FHPE I3 I AT LA S0
DA o 22 MRS R B e SR v R 5 0K JE 25 2R B ) s HH Sk 0, BT DO TR SR UK




FE58 ERMEXME «

logo IXFEVPF AR T
1 pi(l-s)
28 i)

U RAAAEAR SN ST RT LAAS BIAH G SCRY FI G R SR B o B2 it 45 FH P A,

Q01 AT DU e WIS SCR R T AR DR SCRS SR, MRS SCRY R B T ANFR OGSO 4R, T AT
F 5-2 P A BB R A SRR R
* 52 FENTHAREINELEXE
L = AHHIR IR R R %
d=1 I nir; n;
d=0 R-r; N-n~R+r; N-n;
SR E R N-R N

K 3 AT N O SCRER G BRSSO AN, R OAHOCSCRY AN, T2 N-R gl
SEAAH ISR IS RN o KT FEAMATE BRI o SRt BB IX AR 1 1) SCRY B e 3
B om A, MIAASTRIAT 7 A IS AAAH ISR TP AL S X AN B [ SCR B A g~
PHRERA 2 5, FOAMI RIS R, A B Bid] & I A, S AAH ISR
HBAT I IE A B [ SCRS AN O Ry AN, [FIEE, ASAH DG SRS AT H I Ik 1 A ] 1)
RSN ECAN-R)-(nr) Ao WERT LR, WRBNMERCEHTE Ny Ry n ry I,
TS HT DUAEIX 4 AMEHES R

TIBIAE I, T p, =0 s, =5k TS 7y 0 S log0 kit sy

i N_
B B, S AT 56 SRS RS M SRS 0 0.5 19738 Oy . S REAE 31 p ?ﬂ?
gz%%%¥§oﬁﬁ%ﬁmAﬂﬁﬁﬁ,%ﬁ:
(1, +0.5) (R — . +0.5)
Z:(%mfm+Q®KN—n—R+n+0$

ird;=q;=1
AT 3 3 S NBAT B BB, FHORJEE L2 RS A1 22 AR 50%.

Okapi BM25 (fiifk BM25) f—HMHIHEHEF S, T T2 G 5 st 1%
AU R TE ISR AT HE

L HEER

BM2S f— /M T B R B, ARt DA SR O 7 R DL SRS
ST HRRE, T A SR B 2 ISR . R AR, TSR LA
W RO AL AN S MO BRSO o — BV I AL B8 e T

PEAT— AL O, AT KM g, gy g, T BM2S 250RY D WPAM I 5K

n D)-(k +1
SCORE(D, Q)= IDF(q )- /g, D) (k +1) _
- g D)+k, -(—b+b- |LR
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el f(q, DYRIEEI g, /E3CRS D PR, DRSO D LAy S K
avedl M K SCRI R SR IR ORI o ke R b R H IS8, SR IE S k= 2.0
Flb=0.75. IDF(q)/2K %1 ¢, 1) IDF ORI BIED BUE. IDF(g) Ml 52
N -n(q)+05

n(g,)+0.5

K, NRESTHIOEIEEL n(q) 20 g ST

IDF(q,) = log

5.1.1 {91 BM25 &R

B AT PIAER 51 BEE 58 ST B € SO TR 1 H € 30 BM25 HIUE, Wt 2 E
SCb A ky (FE B0

curl -XPUT "http://<server>/<index>" -d '
{
"settings": {
"similarity": {

"custom_bm25": {
"type": "BM25",

"b": 0,

"k1": 0.9

5.1.2 ZEIIE

HTAE BM25 AR SR, e B AR AR MO TR RS, R
AR AR, WARAWE, TS EOF RN Rt n] DA G s A% Sk sl R 5k
(Ant Colony Optimization) IXFf [ & X5 H 82

TF H—A IR IR &8 M 732 e e VA — A 7%, AR T EEAT AR AR G Mt in) 7L

A LU R 3 TREC $2 AR R AT A3 2 . R4 1) Ad hoc Search X —-™ [ & )
SCRYEES, R FH i N 2 1 ) R0 (BT DG e P i s 1R SR 413

Jenetics Chttps:/github.com/jenetics/jenetics) J&—> Java %5 FItEHIEE . Rl
FSCHA B 2 B SRR I LA MRS, DR, Gefapk . RIS SR BEAARORIIG BV FE e AR

(Fitness Function).
B3 53ws

PageRank ‘3T Google ¥, &I ZAFHELL—AMFFIETHER) . PageRank ) T3
PLES MR AIE o
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AU miads A& 23 B e 2 SOROR b ] e A OG o AR T 7 R AT I R 45 R
Hoyo AN, R DU A A 19 4 4 Wy SCRIAR S

57 PP R ILES 2 31 7 i R 22 FUREAIE IR ASE R P ORG SCR AR R BV 23 - e
A R B B LA 2D DR, G Ao AR B B S PR R . XA R
JUEHECLERAEHEY o AT N UL ST VRS 02— PO PageRank 5% .

DM AT B IR, i il FP AR TS B T 2 A

5.2.1 JoRERR

o
H

Al DA N AR tH— AN ERAR A SCRYAH G HE T o AR Ja SR — 2 S VR 0 S22 20
i% ., LambdaMART J& —F Y ardidAT 52 I VP 5%, K E) Chris Burges $#&ii. H
i, LambdaMART 7t TVF 48 32 i/, {uFE Bing. Facebook #fi7ESERml 45 A A T 1%
ke

LambdaMART i /E M Pairwise J7iEB A ALK T2, Pairwise J7vA M) 3 2 AR
TR HER RS A o — 028 . Pairwise 7 v I % L8 P P SCRY 2 8] BRI AH SRR S B K
HATHET . Biln, SCRY X ESCRS Y BEAHDG, IERREAAEOC, XA Tona K. HH
b A e MU R HES , e iE BN RankNet S35 E—A> Pairwise Jrvk, B HAS
SCRAE R 8 5% BR . 458 2R oR 000 D BRATG 10 B ML 22 45 10 A i e a1 B AR .
RankNet 535 v LAY H] pb 28 9 25 A5 28, Al ] LA FH 3 08 A B2 (0] 9 B ( Gradient Boost
Regression Tree, GDBT) %Y,

W GDBT #EAU R il B ISR BAE 1Y) Lambda J7¥%, #i/& LambdaMART 57k, X
] MART (Multiple Additive Regression Tree), /& GBDT (Gradient Boosting Decision
Tree). Lambda )7 & —/MFHEF ) SCRS N — AR AR HE 0077 W) Clal Bl ) i
TR

Hles2% 2] VP43 RankLib Chttps://sourceforge.net/p/lemur/wiki/RankLib/) H+ Lemur
51, AHAn] PUE UGS AT Lucene — &6 .

nJ DL H A1 2471817 RankLib.jar:

> java -jar RankLib.jar

522 HEFEWE

] DU HL 2 8dE  (https://github.com/holgerbrandl/themoviedbapi) . 56 7E FL 5% 204 E
vl Chttps://www.themoviedb.org) 7' H1i§ API,

SR J5 M https://jcenter.bintray.com/ | ZAKHH 1] jar {1,

WRAE A maven, H84 1 LLFEK It repo ¥ 1% pom.xml B¥, settings.xml 1

<repositories>
<repository>
<id>jcenter</id>

<releases>




/
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<enabled>true</enabled>
</releases>
<snapshots>
<enabled>false</enabled>
</snapshots>
<url>https://jcenter.bintray.com/</url>
</repository>
</repositories>

RIS L

TmdbApi tmdb = new TmdbApi(apiKey);

TmdbSearch search = tmdb.getSearch();

String keyWords = "Rambo"; /1R

MovieResultsPage movieResultsPage = search.searchMovie(keyWords, null, null, false, null);
List<MovieDb> movies = movieResultsPage.getResults();

System.out.println(movies.size());
System.out.println(movies); J14 AR R P S H FE s B R

BN AWK %R, A 0~4 PIEERR. 0 oA, 4 RR5E
A

Z I8 ZR “rambo”. WIE “doc 1234”7 JZHFE “Rambo”, 1l “doc_5678” & “Turner
and Hooch”, I8 mJ LAt LA g4 4 1t -

4,rambo,doc 1234 # "Rambo" J&%Z& "rambo" (PR HVCHL (2 4 25285

0,rambo,doc_5678 # "Turner and Hooch"5& &= ANAH¢ (0 2.

O T Ranklib, 75 S S6PAL BIORAS A Al A SCRY, IR R —41E ERFE, R
A BES PRI AR DG SR o 3 B —/NREAE 2 I S A0k, SORY A v R SORY 2 TR] 9 6 2R 1) 4K
i ATLMERHROE, Fln, Rk 12 S o0 b di o th I sk, iRefiE 2 mlRExY
I3 HL S U B B L IR

X RIS U R

24 qid:<queryld> 1:<featurelVal> 2:<feature2Val>... #1Fif

AT, MEETW “rambo” W, B HMR N W Id 1, TEE LU FEAEAGE.

® }F4E 1: Rambo fEHLEE “Rambo” HIkr@H HIL 1 YK, 0 {X{E Turner and Hootch.
® ffiE 2: Rambo fEHL “Rambo” WM A 4 6 K, 0 IX{E Turner and Hootch.
SRJE BT R A B T

4gid: 11: 12: 6

0qid: 11: 02: 0

qid:1 FIAR R HL 52 HAT LEANH SR A UL E B iy R AL 10 2 B
A SEREMIZREE IAE T )7 B 2 Al 1 3 GO R TR
4 qid:1 1:1 2:6

0 qid:1 1:0 2:0
4 qid:2 1:1 2:6
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3 qid:2 1:1 2:6
0 qid:2 1:0 2:0

NZRR) H B2 E AN R GX BRI AR A BAY), EHRMARE 1, 2,-+, n I
B AR MESE . R4 Ranklib J5, ATRAIIZRI —MBRSCE, R s

> java -jar bin/RankLib.jar -train train.txt -ranker 6 -save mymodel.txt

XA AN EAE train.txt LLAE Y LambdaMART #7 (ranker 6), A (I SCA R R0
H 2 mymodel.txte — HAG T —ANMFRIERL,  5lnl DU e VE A HEA BREBCK = EAR M 20T

5.2.3 Elasticsearch *~>JHE#4

elasticsearch-learning-to-rank (Chttps://github.com/o19s/elasticsearch-learning-to-rank ) L/ fi
177 &AL T ik Elasticsearch SCHRF# S HEA T, I, 224F Elasticsearch 5.4.0 b 222&4d
PRI 0.1.2 B, AT LT 4k

/bin/elasticsearch-plugin install http://es-learn-to-rank.labs.o19s.com/ltr-query-0.1.2-es5.4.0.zip

ik e AW AHZBRRST Sy e NI “dummy” 210l AL REAS “CRRIE” His
W A YIRS AT 0 A

GET /foo/_search
{
"query": {
"ltr": {
"model": {

"stored": "dummy"

b
"features": [{
"match": {
"title": userSearchString
}
$>{
"constant score": {
"query": {
"match_phrase": {
"overview": "userSearchString"
H
}
b
H
}
}
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R Itr BT PEAN A] e S AL BRI 18], B DL U AE rescore b N SCH i FH b A iy, B 5K
BrE e BSEIREN R s o

{
"query": {/*IEARE LR HLH/},
"rescore": {
"query": {
"rescore_query": {
"ltr": {
"model": {
"stored": "dummy"
}s
"features": [ {
"match": {
"title": userSearchString
}
354
"constant score": {
"query": {
"match_phrase": {
"overview": "userSearchString"
}
}
}
11
}
}
}
}
§

Elasticsearch LW IARSCHERG 7] TR ERIRFAE. Bl S AR SRR SR 1) — AR ]
REZ I IS 2R S 7 HAT 9 KRR &L TF * IDF ARG 4
{
"query": {
"match": {
"title": userSearchString

}

}
I3 — A A SRR AR T BE S IR RE DL, thVF 2 TF * IDF 4370 JF W Rf ] — 4
constant_score.

{
"query": {
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"constant_score": {
llqueryll: {
"match phrase": {
"overview": userSearchString

}

}

158) =g

AEENY T Lucene 4230 Z 5| FEMHEAAE FH T2 A R sE MBS0, v T2 513C
PR S, BLAGHIRE 23 R R 5 | SCPF B AR R 55 25 K L o0 A A8 2 . 4 T S S B8 2
ik, AT DA A R AR

Z A AR W R R SO S XA ) 1, RS B R AR [F] ) i
WL, NN SCRY A OC . Wt ul, ZANE i [ EA ERE R R, W “Pisa Tower”. Ul
FAA LA B R R N, MR Z e AR A T .

BM25 Y H 20 AL\ JUHEAAG i R 5 — AN B A B U R 98— Okapi {5
BERARG. ©riT 20 thal -t/ H Stephen E. Robertson, Karen Spirck Jones 55 A
TERHIMERRTRAESE . A\ 20 A 80 FARKTITAR, MERBY Ryl LL Okapi R GE AL
BM25 RAVEED BB 1 4 S AR A A SR A7, 1ok B i) H. 2
RESRR S RIS (LB

BM25 Hl BM25F PR/ TREC SCASKL 2P S 30h # AT Pkl Fo A i s IO FL &
e H AT IR Y B WA e A R A8 . BM25 3@ FH T30 25 M 4SS0k &R, 1 BM25F 3&
Mgt et g, Wi T i LA SR R A0S D

7£ RankNet 7 fF)JE Ak b i§dk i T LambdaRank #5174, LambdaRank 5 | SOk fEH T
LambdaMART HL#%77% > P/ K g A Y

bR T H TR RSO, Wlas @ e Sdaa vl O g g 1 5. fltn, T sk 25 1 )
PO 3t 8 P A7 ot o

f% T RankLib, &1 LA XGBoost Chttps:/github.com/dmlc/xgboost) SZHL2E 2] P55

e 6 B, TATRAHZ 5| FEAE H ) S i 7.
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25 S P S

2 ¢ DT 2 B DA R S . SR N R A, AT L s —
ANSHE BRSO TUR . B0 E A RA X, AT DV E R, LAY
HEIREEIES

YT HIEM IR 2ok, EREE RIARESE KA JSP 8¢ ASPNET. PHP. Python %K
R SEIL . ZRIPEALA (1 UL AR T LA Ajax SR SEIR.

XSGR ISP A 3 ARSI IR R I H, ARG /44 REST Z2M AR R FL i

161 JSP SIS RRE

h T T I R AR ) Tomeat 55 Web W IRSS45, #I7E MyEclipse T2 0L

3 T B4 Bad version number in .class file %5i%, 5% MyEclipse fl Tomcat 4t —1{ H
i —/ JDK. 24%3% All in One A [X) MyEclipse I, mi<s A &K JDK. #B0K
MyEclipse H'[1J JDK Ef 1258 H O DK, BARMESOEWTT .

(1) #%$ Window— Preferences—Java— Installed JREs.

(2) EF Add...—~ 7B H B B Browse.. % #l — I FEAR W) DK %42 (i
C:\Program Files\Java\jdk1.6.0 10) — H.i5 OK #%4l .

(3) {ENIBCE R JIDK #84T L4748y, iy OK #24l ¥ B h BN IDK 645,

JSP PUREH — N5, ARJE A4 Web JIRSS2%, oo eI 7 (30 WE 2% S5/ 9 0
Tomcat A& — I Web 4545, 4 7% Tomcat fith 19 GUELAS, — MG utf-8 4
. 47T IEFEN HTTP 240, 1 ISP JUiH s :

request.setCharacterEncoding("utf-8");

AT RSB 513 A0 (SEO), #ZOCHRIE GET Hifs, 1A ZHE POST B
BEMSH. MRS HhELEE GET 7Lk, RN T SEO, #Rins MR RS,
RO bR-E . BB 1 24— T q 50 query 7K.

org.apache.commons.lang3.StringUtils '] defaultlfEmpty 75 3 [F] 72 {E [ AR A

String query = StringUtils.defaultIfEmpty(request.getParameter("query"),"");
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23 T Wi 1k JavaScript JIATEN, 75 24§ 1] StringEscapeUtils.escapeHtml X 1 J7 2rif 0 o
BRI WA R II6E, AR5 % I8 Web IAEEH I & 1 .

6.1.1 T iR 8500 A e S

N TSRS, A TR DGR A EE IR [ 45 R 1) Taglib. #8245 K 72
— /N RAG T EE . Listlib SEHL T XM B A 5, o] DU I e k45 6 7w 1) 45 R 2
W, WA AR RN 20 Kl E 10 £l . SEFRIAT Lucene 8 &K 1) 28 4k 7Kk
ListCreator #11, F3i R4 RE L ListContainer 28 SEHIR B AT, Listlib H15E X tag
LU

1. init

listlib [{JA24H tag. B ListCreator X%, IZ1TiZX %1 execute() Jii%k, FHHEEAF
fifi7t. HttpServletRequest JEE . XJ&— AN tag, JTLATE jsp SN, HALK tag P
AR BEAE XA tag TR

I TEEEMEAT: Wi name i€ MY, BT EEIT XA 4 5K ListCreator %)
ZA7MitAE HttpServletRequest JEVPE. 1l listCreator Kfg G ListCreator X%, il
max K 75 B BE T A0 R Rl sk A A

2. hasResults

R list AR, M aPATIZA tag, Bk .
3. hasNoResults

R list WA 85 R S PATIEA tag, Bk .
4. prop

R list AR PEA . AR A RS A R AE B T DUE Bk R, AR RS
HRE RIS

5. hasPrev

UARIE T DLREEAE [P T, 4 BoniX A tag AR, A Ntk .
6. hasNext

WAL T LAGRSE ) N g, ey WoniXA tag HINAS, Bk .
7. iterate

I JJj ListContainer H1f¥]JC %

8. iterateProp

M Tterator Y FieS S (Bl JE 1, Gnik [H] bR i i <list:iterateProp property="title"/>.
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7t listlib.tld 3CfFH e X Taglibe

<?xml version="1.0" encoding="ISO-8859-1" 7>
<IDOCTYPE taglib
PUBLIC "-//Sun Microsystems, Inc.//DTD JSP Tag Library 1.2//EN"
"http://java.sun.com/j2ee/dtd/web-jsptaglibrary 1 2.dtd">
<taglib>
<tlib-version>1.0</tlib-version>
<jsp-version>1.2</jsp-version>
<short-name>listlist Taglib</short-name>
<uri></uri>

<description>listlib Taglib</description>

<tag>

<name>init</name>

<tag-class>com.bitmechanic.listlib.InitTag</tag-class>

<tei-class>com.bitmechanic.listlib.InitTagExtralnfo</tei-class>
<body-content>JSP</body-content>

<description></description>

<attribute>
<name>name</name>
<required>true</required>
<rtexprvalue>true</rtexprvalue>

</attribute>

<attribute>
<name>class</name>
<required>false</required>
<rtexprvalue>true</rtexprvalue>
</attribute>

<attribute>
<name>listCreator</name>
<required>false</required>
<rtexprvalue>true</rtexprvalue>

</attribute>

<attribute>
<name>max</name>
<required>false</required>
<rtexprvalue>true</rtexprvalue>
</attribute>
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</tag>

<tag>

<name>hasResults</name>
<tag-class>com.bitmechanic.listlib.HasResultsTag</tag-class>
<description></description>

<attribute>
<name>name</name>
<required>false</required>
<rtexprvalue>true</rtexprvalue>
</attribute>

</tag>

<tag>

<name>hasSuggest</name>
<tag-class>com.bitmechanic.listlib.HasSuggestTag</tag-class>
<description></description>

<attribute>
<name>name</name>
<required>false</required>
<rtexprvalue>true</rtexprvalue>

</attribute>

</tag>

<tag>

<name>hasNoResults</name>
<tag-class>com.bitmechanic.listlib.HasNoResultsTag</tag-class>
<description></description>

<attribute>
<name>name</name>
<required>false</required>
<rtexprvalue>true</rtexprvalue>
</attribute>

</tag>

<tag>

<name>prop</name>
<tag-class>com.bitmechanic.listlib.PropTag</tag-class>

<description></description>




——>>  Elasticsearch REIEIEZS |2

<attribute>
<name>name</name>
<required>false</required>
<rtexprvalue>true</rtexprvalue>

</attribute>

<attribute>
<name>property</name>
<required>true</required>
<rtexprvalue>true</rtexprvalue>
</attribute>

</tag>
<tag>

<name>hasPrev</name>

<tag-class>com.bitmechanic.listlib.HasPrevTag</tag-class>

/ <description></description>
96
v .
<attribute>
<name>name</name>

<required>false</required>
<rtexprvalue>true</rtexprvalue>
</attribute>

</tag>

<tag>
<name>hasNext</name>
<tag-class>com.bitmechanic.listlib. HasNextTag</tag-class>
<description></description>

<attribute>
<name>name</name>
<required>false</required>
<rtexprvalue>true</rtexprvalue>

</attribute>

</tag>

<tag>
<name>prevLink</name>
<tag-class>com.bitmechanic.listlib.PrevLink Tag</tag-class>

<description></description>

<attribute>



I
(@)
1k

<name>name</name>

<required>false</required>

<rtexprvalue>true</rtexprvalue>
</attribute>

</tag>

<tag>
<name>nextLink</name>
<tag-class>com.bitmechanic.listlib.NextLink Tag</tag-class>
<description></description>

<attribute>
<name>name</name>
<required>false</required>
<rtexprvalue>true</rtexprvalue>

</attribute>

</tag>

<tag>
<name>iterate</name>
<tag-class>com.bitmechanic.listlib.Iterate Tag</tag-class>
<description></description>

<attribute>
<name>name</name>
<required>false</required>
<rtexprvalue>true</rtexprvalue>
</attribute>

</tag>

<tag>
<name>iterateProp</name>
<tag-class>com.bitmechanic.listlib.IteratePropTag</tag-class>

<description></description>

<attribute>
<name>name</name>
<required>false</required>
<rtexprvalue>true</rtexprvalue>
</attribute>

<attribute>

<name>property</name>

BERS|IZEPRE «<«—
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<required>true</required>
<rtexprvalue>true</rtexprvalue>
</attribute>

</tag>

<tag>
<name>iterateURLEncodeProp</name>
<tag-class>com.bitmechanic.listlib.IteratePropURLEncodeTag</tag-class>
<description></description>

<attribute>
<name>name</name>
<required>false</required>
<rtexprvalue>true</rtexprvalue>

</attribute>
/ <attribute>
98
Y% <name>charset</name>
v

<required>false</required>
<rtexprvalue>true</rtexprvalue>
</attribute>

<attribute>
<name>property</name>
<required>true</required>
<rtexprvalue>true</rtexprvalue>
</attribute>

</tag>

</taglib>

W SCAFHEA S RN, TR N AR X AN F A B X BN URL 4wt %1]5
T A & X b2 TteratePropURLEncodeTag .
{i Ff| TterateURLEncodeProp 1451 F .

<a href=
"folder.jsp?folder=<list:iterateURLEncodeProp property="folder"/>&docType=<list:iterateProp property=
IYdOCTypell/>"

6.1.2 {dif Listlib

PATH R Java Bean.

public class SearchWeb implements ListCreator {
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private String _query;

private Client server; //7F Web Zia% N 4 &M —
private static Logger logger = Logger.getLogger(SearchWeb.class.getName());

IR
public void init(String host) throws Exception {
server = new PreBuiltTransportClient(Settings. EMPTY)
.addTransportAddress(new InetSocketTransportAddress(InetAddress
.getByName(host), 9200));

}

HEFFRIEER Web FUHZ07, EAS - MNEHE T RETE R RN — FRIIE,
i FIAFAR 2% T T ListCreator 1525128 SearchWeb:

String host = "localhost"; /Es 45 Mtk
String query = "HbJiT"; /£ 1A
SearchWeb search = new SearchWeb();

search.init(host);
search.setQuery(query);
1T

int offset = 0;

int max = 10;

PageContextImpl context = new PageContextImpl(); /A7

context.request = new ServletRequestimpl();

ListContainer lc = search.execute(context, offset, max);
lc.setUrl("Search.jsp");
System.out.println("result size:" + lc.getSize()); /4 &5 SR S5
Iterator it = lc.getlterator();
while (it.hasNext()) {
HashMap<String, String> row = (HashMap<String, String>) it.next();
System.out.println("url:" + row.get("url"));
System.out.println("title:" + row.get("title"));
System.out.println("body:" + row.get("body"));

}

75 ISP ISR Z AT . iy X PRSI AN, A RME— 15 WRLEXT R o BAE
U P BN G s RS SR AR RS F 2 Ul S T A K
jsp:useBean ARZEQIH > Bean S T4 5E B 14 T A AIVE o

<!—5& X4 JRME— {3 2R Bean — ‘& 528 T ListCreator [ execute Jji%k -->
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<jsp:useBean id="searchInf" class="com.lietu.search.SearchWeb" scope="application">
<I—¥&E ES RS540 1P Hudik-->

<% searchInf.init("localhost"); %>

</jsp:useBean>

<I—JEE MM http ) get ZE B EFHERNS G b Fi-->

<jsp:setProperty name="searchInf" property="query" value="<%=query%>"/>
<I—PAT I R H AR [ 5 HR 426 3] ListContainer -->

<list:init name="information" listCreator="searchInf" max="20">

6.1.3 SCHLHHI

Tl U R EE R AR R AR . <base>hR%E 0 T AT AR e A 42 . 128 IL Java 44
R A AR R A

<%

String path = request.getContextPath();

String basePath = request.getScheme()
+"://"+request.getServerName()
+":"+request.getServerPort()+path+"/";

0>
IR G 1E<base>hn 2 H§i5 78 A XS 45 15 42 basePath:
<head>

<meta http-equiv="Content-Type" content="text/html; charset=utf-8">
<base href="<%=basePath%>">
<title> e i v 548 R </title>

</head>

7 LA 5y TR A IE Tk b A R TSR AT S A A RIS 205 4 L )
VREWIN S, LSS RTT IRk ] oAb — AN TiloE [ 5 v & 4 i 2 5 Ui 2 R i)
RH.

HEFFAE H B0 L 41 Pager-taglib Chttps://github.com/cnliuy/pager-taglib). Pager-taglib J&—
AN ISP FRAEE, SCFFZ R R I TR R . WAE ISP L W7y iUE B kit 7 —&hrsE, il
WIXEFRAE AR A G, SRR MA—FER 2 T, K&, E 1) DEMO #iAT
7 P TR, AFE Google FRIZ3 DTG o 1T 7 2 5 1l L PR KUK B4 40 0 0 Tt 9
faj ¥, i i} Pager-taglib [V FELN T .

(1) Kl pager-taglib.jar 25 lib H3& F, A7 EAEH web.xml,

(2) 7& ISP G H] taglib 5451\ pager-taglib #7545 o

(3) ¥ 1] pager-taglib b2 PEHEAT 2 TIALFE,

Mg maxPageltems Z e Bk Ui 2 Won 45 4. 76 ISP BT 1 s FH 30 DObR 25 1)
Bl

<pg:pager url="SearchAction.action"

l

oy OF

items="<%=Integer.parselnt(listSize)%>"
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maxPageltems="20"
maxIndexPages="10"

export="currentPageNumber=pageNumber"
scope="request">

<pg:param name="query" value="<%=query%>"/>

</pg:pager>

AP 7E pgipager FrZ5H 5 X T action 1Y) URL Hbuhik, 7F pg:param #2552 LT A2 4L
query.

EBLH% 10 Zid Rk or 00, Bon 8 — DU sein k.

QueryParser parser = new QueryParser(defaultField,

analyzer);

Query query = parser.parse(queryString);
12232101 10 NSRS, A R (AL F0 2 ] B DE C AT 10 A SCRS
TopDocs hits = searcher.search(query, 10);

System.out.printIn("iR [F] 45 5 £ 45 4:  "+hits.totalHits); 101
V.2
for (int i = 0; i < hits.scoreDocs.length; i++) { —

Document hitDoc = searcher.doc(hits.scoreDocs[i].doc);
System.out.println("Z3"+i+"4%: "+hitDoc.get("title"));

}

if (hits.totalHits > hits.scoreDocs.length) {
System.out.println("J5 15 5 2 45 BEAE 5 HIHEBL");
telse{
System.out.println(" 45 % TR 52 HE");

}
Iz A M offset TFAR ) rows 1T HISEELUTT o

searcher.search(query,offset+rows); /5% IR [A] 2 ] [ il (offset+rows) 5%
System.out.println("1& [F] 45 5 S 454 "+hits.totalHits);
for (int i = offset; i < hits.scoreDocs.length; i++) {
Document hitDoc = searcher.doc(hits.scoreDocs[i].doc);
System.out.println("5"+i+"4%: "+hitDoc.get("title"));

}

pager-taglib 7EH1 H 1 DT A R L search.jsp?query=%E7%9A%84&pager.offset=10,
HA S A B SE. 1 InitTag 2P 13 20 HF 4R [P 45 R 047 &

public static final String OFFSET KEY = "pager.offset";
public int doStartTag() throws JspException {

String offsetStr = pageContext.getRequest().getParameter(OFFSET _KEY);
int offset = Integer.parselnt(offsetStr);
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1612) &M Spring IS RRE

H TSRS AR, AT LA Spring HEALE eI R uGK, R R LR 1imid it
R W R AR Javascrip #i144 jqGrid. jQuery EasyUI 45,

6.2.1 SZB REST #25¢

M) E REST APL, %20 T fift LA R PUfE 1

(1) #ifilds: FHlal HTTP &K 5 N HFE 725 2 A8 H .

(2) BHY§: Faw B R Bs M52 IS4.

(3) B BHOUEER:.

(4) QTR X SeREHE: /E REST #2481 H] spring-data-common [f] PagedResources
Assembler, ‘& 1] LAZENA R H A Bl — 01/ b — U R

5%, @Configuration VEffE3ET Java [ Spring Ao & Al H ) FZEMME, EARG A H
j102 @Component AT TG MR R, E A1 B AR AR E 1) bean A2 A AR 1 A% 3k 1
" @Configuration 25M¥] =2 H (1214 Spring IoC %11 bean i& S5«
VAR L B I RN AZAE final [, XSRS — A SIS KA

@Configuration

@ComponentScan( basePackages = "org.rest" )
@PropertySource({
"classpath:rest.properties",
"classpath:web.properties"

b))
public class AppConfig{

@Bean
public static PropertySourcesPlaceholderConfigurer
properties() {

return new PropertySourcesPlaceholderConfigurer();

}
1 1 HttpMessageConverter F17E: fi# )4 RESTful it %5 o

@Configuration

@EnableWebMvc

public class WebConfig{
I

}
@EnableWebMve {F i {EREE A2 Jackson F1 JAXB 2 WIAAAE, FF A hGIEA
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TEMFERIA ) JSON Fll XML 45 # 2%,
TR -

@RunWith( SpringJUnit4ClassRunner.class )
@ContextConfiguration(
classes = { ApplicationConfig.class, PersistenceConfig.class },
loader = AnnotationConfigContextLoader.class )

public class SpringTest {
@Test

public void whenSpringContextlsInstantiated thenNoExceptions(){
//When

}

Java it U FH@ContextConfiguration VEf#FE T, #ri) AnnotationConfigContextLoader

M@Configuration Z /%% bean & X .

EERE, XN B WebConfig L&, KN'EFELAE Serviet L FHIZ

17 XHEIFAAL,
@Controller J&: RESTful API 34 Web 2 i (i 4, A ARA% R

@Controller
@RequestMapping("/foos")
class FooController {

@Autowired
private IFooService service;

@RequestMapping(method = RequestMethod. GET)
@ResponseBody
public List<Foo> findAll() {

return service.find All();

@RequestMapping(value = "/{id}", method = RequestMethod.GET)
@ResponseBody
public Foo findOne(@PathVariable("id") Long id) {

return RestPreconditions.checkFound( service.findOne( id ));

@RequestMapping(method = RequestMethod.POST)

@ResponseStatus(HttpStatus. CREATED)

@ResponseBody

public Long create(@RequestBody Foo resource) {
Preconditions.checkNotNull(resource);

return service.create(resource);

103)
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/

104

}

@RequestMapping(value = "/{id}", method = RequestMethod.PUT)

@ResponseStatus(HttpStatus.OK)

public void update(@PathVariable( "id" ) Long id, @RequestBody Foo resource) {
Preconditions.checkNotNull(resource);
RestPreconditions.checkNotNull(service.getByld( resource.getld()));
service.update(resource);

}

@RequestMapping(value = "/{id}", method = RequestMethod. DELETE)

@ResponseStatus(HttpStatus.OK)

public void delete(@PathVariable("id") Long id) {
service.deleteByld(id);

}

}

PR SR AR AT, BN EATREATT.

WH, RS SRR RBE T RS A —— &K B Spring BT i 45 1 4%
(DispathcerServlet) ] HTTP &K, RGN R BIIRS JZ. WA sl By
RN EER N S A miBeAT 2O/ e P U A TTHIE .

TR S R, BARTEE AR, WU ISERAME & HTTP J7ik#8 I T-ffe 1 3K
) HA5J7%. @RequestBody 2344 7L INZHEE # HTTP 15K IESC, 1Ml @ResponseBody
X W RT3 [P 2R AR A T AH ] AR 44

EABEHRAE T IERGK HTTP S dsxf BHIidtir g AR 2 . KA WA, BLIEHE
BT AN TR ER P e 4, F2IET Accept Sk, JRVE AT LIS H oA HTTP SR 2

K Spring Boot J@RestController yEREFEA [ —AMRFETT I, AT LATE B P AT T3kt S
7 € L @ResponseBody

6.2.2 REST API "[1) HTTP PUT

YREATHES 73 BB, AT LA H HTTP PATCH.
T 56 UL REST APIL LSBT HAT 245 Bt ) HeavyResource:

public class HeavyResource {
private Integer id;
private String name;
private String address;
/l...

5, AT AR AEH] PUT SRAL P B U5 5 5 ST F) i

@PutMapping("/heavyresource/{id}")
public ResponseEntity<?> saveResource(@RequestBody HeavyResource
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heavyResource,
@PathVariable("id") String id) {
heavyResourceRepository.save(heavyResource, id);
return ResponseEntity.ok("resource saved");

}

X HUHT SR R bR A v R

AR, BT 23 B2 P o SO bk - B . AERX A OLT , FRATTAN ALK A i B
fB25F2A HeavyResource X%, {HIRATA il PATCH Jiik L Ge S grthblb 7 Be . v LAzt
—~ HeavyResourceAddressOnly DTO k& 7~ b1l =~ B 13 70 56 8T

FF ok, RTUARIH PATCH J5 i K323 4y 58T

@PatchMapping("/heavyresource/{id}")

public ResponseEntity<?> partialUpdateName(
@RequestBody HeavyResourceAddressOnly partialUpdate,
@PathVariable("id") String id) {

heavyResourceRepository.save(partialUpdate, id);
return ResponseEntity.ok("resource address updated");

}

{EHIXFREEAIRLEE ) DTO 1] LURIE T EHH 2B, A KIEFE) HeavyResource
(R4 -

T B BATAT K B I RE R 43 SR B A, ) DLk IS O AN AR A A i)
DTO, MMi{Xf#H]—> Map:

@RequestMapping(value = "/heavyresource/{id}", method = RequestMethod. PATCH, consumes =
MediaType. APPLICATION _JSON_VALUE)
public ResponseEntity<?> partialUpdateGeneric(
@RequestBody Map<String, Object> updates,
@PathVariable("id") String id) {

heavyResourceRepository.save(updates, id);
return ResponseEntity.ok("resource updated");

}

IRRTT R BA RS 2 (0 RSP SE L APL. AR, FRATIBR T — SR HIEX
FEIIZS Y

s BATNIZPA HTTP Jridkd 5. B5G, FATEMEN PUT Jiikiiil e # 5t
INERETE

mockMyvec.perform(put("/heavyresource/1")
.contentType(MediaType.APPLICATION JSON_ VALUE)
.content(objectMapper.write ValueAsString(
new HeavyResource(1, "Tom", "Jackson", 12, "heaven street")))
).andExpect(status().isOk());

\
105,
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WL AE ] PATCH Jy 224 S 5R 73 56 8«

mockMvc.perform(patch("/heavyrecource/1")
.contentType(MediaType.APPLICATION JSON_ VALUE)
.content(objectMapper.writeValueAsString(
new HeavyResourceAddressOnly(1, "Sth avenue")))
).andExpect(status().isOk());

I n] LA S 5 R0 S A G -

HashMap<String, Object> updates = new HashMap<>();
updates.put("address", "5th avenue");

mockMvc.perform(patch("/heavyresource/1")
.contentType(MediaType. APPLICATION JSON VALUE)
.content(objectMapper.writeValueAsString(updates))
).andExpect(status().isOk());

6.2.3 Spring-data-elasticsearch

Spring Data $2fft | —EH RV M= (DAO) HIMERITE, U1 T b EEE Ui = 1K I
K & . Spring Data Elasticsearch ;& Spring Data [f] ¥ I H . SZHL T Spring Data Vjj 1]
Elasticsearch f7-fifi, JEHEMLT Spring Data JPA (Java FFAAL APD BRI ] J5 . XN
H bk

https://github.com/spring-projects/spring-data-elasticsearch.

Spring Data {ii H —4N4E Repository 11422 125 434, Repository 7€ X1 F .

public interface Repository<T, ID extends Serializable> {

}

Repository & Uj ) Ji& /= A B AR (R 20 482 1 o st T S A AR (R s v i) 54, e 3L
T e L. B, Spring Data Elasticsearch i H 75 X T Vi) Elasticsearch 44 1
ElasticsearchRepository #% 1. ElasticsearchRepository § i T PagingAndSortingRepository, ‘&
H oy VORI PSR it 7 N B IR SRR .

T 4k 7K Repository #% L FIFAAS 1 Spring &R, bz O/ NFRIREL 1D, ThEEREFE
AU, Spring Data 1) LALEFRATI & %1, SUBEAE Spring Data (RIS, #tIGHS 9
K. Spring A LAARHRE$E 1 2 IR J772:44 SEBIL Repository o

SINAL:

<dependency>
<groupld>org.springframework.data</groupld>
<artifactld>spring-data-elasticsearch</artifactld>
<version>$ {spring-data-elasticsearch-version}</version>
<exclusions>

<exclusion>
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<artifactld>elasticsearch</artifactld>
<groupld>org.elasticsearch</groupld>
</exclusion>
</exclusions>

</dependency>

75 XML SCAH i B 45 240

<?xml version="1.0" encoding="UTF-8"?>
<beans xmlns="http://www.springframework.org/schema/beans"
xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
xmlns:elasticsearch="http://www.springframework.org/schema/data/elasticsearch"
xsi:schemalLocation="http://www.springframework.org/schema/data/elasticsearch
http://www.springframework.org/schema/data/elasticsearch/spring-elasticsearch-1.0.xsd
http://www.springframework.org/schema/beans
http://www.springframework.org/schema/beans/spring-beans-3.2.xsd">

<elasticsearch:transport-client id="client"
cluster-nodes="127.0.0.1:9300" cluster-name="lietu" />
<bean name="elasticsearchTemplate" class="org.springframework.data.elasticsearch.core. Elasticsearch
Template">
_n

<construct0r—arg name=

</bean>

client" ref="client"/>

<elasticsearch:repositories base-package="org.springframework.data.elasticsearch.repositories" />

</beans>

g B 5 X754 ElasticsearchRepository:

public interface BookRepository extends Repository<Book, String> {
List<Book> findByNameAndPrice(String name, Integer price);
List<Book> findByNameOrPrice(String name, Integer price);
Page<Book> findByName(String name,Pageable page);
Page<Book> findByNameNot(String name,Pageable page);
Page<Book> findByPriceBetween(int price,Pageable page);
Page<Book> findByNameLike(String name,Pageable page);

@Query("{\"bool\" : {\"must\" : {\"term\" : {\"message\" : \"?0\"}}}}")
Page<Book> findByMessage(String message, Pageable pageable);

107)
—r
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1 Repository 5| LA~ SCH:

@Autowired
private SampleElasticsearchRepository repository;

String documentld = "123456";

SampleEntity sampleEntity = new SampleEntity();
sampleEntity.setld(documentld);
sampleEntity.setMessage(""some message");

repository.save(sampleEntity);

i F Repository R 5| 2N (HEEZRGD:

@Autowired
private SampleElasticsearchRepository repository;

String documentld = "123456";

SampleEntity sampleEntityl = new SampleEntity();
108 sampleEntity1.setld(documentld);

— sampleEntity1.setMessage("some message");

String documentlId2 = "123457"

SampleEntity sampleEntity2 = new SampleEntity();
sampleEntity?2.setld(documentld2);
sampleEntity2.setMessage("test message");

List<SampleEntity> sampleEntities = Arrays.asList(sampleEntity1, sampleEntity2);

ine Ll

repository.save(sampleEntities);

ElasticsearchTemplate 4 Elasticsearch #2{E#% /032595, {1 ElasticsearchTemplate %
SIS SR

String documentld = "123456";
SampleEntity sampleEntity = new SampleEntity();
sampleEntity.setld(documentld);
sampleEntity.setMessage("'some message");
IndexQuery indexQuery =
new IndexQueryBuilder().withld(sampleEntity.getld()).withObject(sampleEntity).build();
elasticsearchTemplate.index(indexQuery);

{{i FH| ElasticsearchTemplate Z& 5|2 N 3CF (=R 51):

@Autowired
private ElasticsearchTemplate elasticsearchTemplate;
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List<IndexQuery> indexQueries = new ArrayList<IndexQuery>();
115 1A

String documentId = "123456";

SampleEntity sampleEntity] = new SampleEntity();
sampleEntity1.setld(documentld);
sampleEntity1.setMessage("'some message");

IndexQuery indexQuery1 =
new IndexQueryBuilder().withld(sampleEntity1.getld())
.withObject(sampleEntity1).build();
indexQueries.add(indexQuery1);

1ER 2 AN SO

String documentId2 = "123457";

SampleEntity sampleEntity2 = new SampleEntity();
sampleEntity2.setld(documentld2);
sampleEntity2.setMessage("some message");

\
IndexQuery indexQuery2 = 109,
new IndexQueryBuilder().withId(sampleEntity2.getld())
.withObject(sampleEntity2).build()

indexQueries.add(indexQuery?2);

IR ZR S

elasticsearchTemplate.bulkIndex(indexQueries);

1 | Elasticsearch Template %% 5244

@Autowired
private ElasticsearchTemplate elasticsearchTemplate;

SearchQuery searchQuery = new NativeSearchQueryBuilder()
-withQuery(queryString(documentId).field("id"))
.build();
Page<SampleEntity> sampleEntities =
elasticsearchTemplate.queryForPage(searchQuery,SampleEntity.class);

] DA SRS E SUR 5 S :

import org.springframework.data.annotation.Id;

import org.springframework.data.annotation. Version;

import org.springframework.data.elasticsearch.annotations. Document;
import org.springframework.data.elasticsearch.annotations.Field;

import org.springframework.data.elasticsearch.annotations.FieldType;

@Document(indexName = "book",type = "book" , shards = 1, replicas = 0, indexStoreType = "memory",
refreshinterval = "-1")
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public class Book {

@1d

private String id;
private String name;
private Long price;
@Version

private Long version;

public Map<Integer, Collection<String>> getBuckets() {

return buckets;

public void setBuckets(Map<Integer, Collection<String>> buckets) {
this.buckets = buckets;

H
/ @Field(type = FieldType.Nested)
110 private Map<Integer, Collection<String>> buckets = new HashMap();

public Book(){}

public Book(String id, String name,Long version) {
this.id = id;
this.name = name;

this.version = version;

public String getld() {

return id;

public void setld(String id) {
this.id = id;

public String getName() {

return name;

public void setName(String name) {

this.name = name;

public Long getPrice() {

return price;
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public void setPrice(Long price) {
this.price = price;

public long getVersion() {
return version;

public void setVersion(long version) {

this.version = version;

}
SBRPAT R G| S e X
elasticsearchTemplate.putMapping(Book.class);

AT ol PR A 11
A P 2 Y B R

<?xml version="1.0" encoding="UTF-8"?>

<beans xmlns="http://www.springframework.org/schema/beans"
xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
xmlns:elasticsearch="http://www.springframework.org/schema/data/elasticsearch"
xsi:schemal ocation="http://www.springframework.org/schema/data/elasticsearch
http://www.springframework.org/schema/data/elasticsearch/spring-elasticsearch.xsd
http://www.springframework.org/schema/beans

http://www.springframework.org/schema/beans/spring-beans.xsd">
<elasticsearch:node-client id="client" local="true"/>

<bean name="elasticsearchTemplate" class="org.springframework.data. elasticsearch.core.Elasticsearch
Template">
<constructor-arg name="client" ref="client"/>

</bean>

</beans>

i Transport % /7 i iZE £ B AR 55 4«

<?xml version="1.0" encoding="UTF-8"?>

<beans xmlns="http://www.springframework.org/schema/beans"
xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
xmlns:elasticsearch="http://www.springframework.org/schema/data/elasticsearch"
xsi:schemaLocation="http://www.springframework.org/schema/data/elasticsearch

http://www.springframework.org/schema/data/elasticsearch/spring-elasticsearch.xsd



LS
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http://www.springframework.org/schema/beans
http://www.springframework.org/schema/beans/spring-beans.xsd">

<elasticsearch:repositories base-package="com.xyz.acme"/>

<elasticsearch:transport-client id="client" cluster-nodes="ip:9300,ip:9300" cluster- name=
"elasticsearch" />

-]

<bean name="elasticsearchTemplate" class="org.springframework.data.elasticsearch.core.Elasticsearch

Template">

<constructor-arg name=
</bean>

client" ref="client"/>

</beans>

6.2.4 Spring HATEOAS

HATEOAS (The Hypermedia As The Engine Of Application Statue) & REST Z2#4) 1) 3= %2
2) W . Spring-HATEOAS ( https:/github.com/spring-projects/spring-hateoas/ ) Il H & — 4>
Spring MVC # i, w[# W FA 184 HATEOAS #£:Uf¥) APL.

7t Spring HATEOAS it H ', AFFEAFL Serviet N, WA TRENREEILAR SRS
B4 URL

Spring HATEOAS $&fit T il URI ¥ =4~25: ResourceSupport. Link I Controller
LinkBuilder. X483 TG o 8l T4 155 SRS AN SR

PPN EAR A PR BCEERA, a] DU I U5 ) AH DG B R

REASBEUR LA DA —NIAE self MURERE, $5 ) a7 BEUEA B o w] DUKE B U5 A 5K
A, By e HAA 8 I n] LU oAl SEARAH OCHE . Bl 2 FRATTI A (Model), *4%f i
MVC ARi&if. 76 Spring-HATEOAS ', #] PLM ResourceSupport 259 £ % Ji. Resource
Support L2 SEIL TR IaE 2 00 SCRE, I BAFRATT I AT 202 50 /0 J8 M LA e AR B )
XL R,

i R TR AN B R RE R s, R AT AN R ) TR I e AT . A Spring-
HATEOAS, 1J LAffi i fF 4 LinkBuilder s34 @ B4z, A2, @WAEH ControllerLink
Builder, ‘&R LMXAEH] Java DSL MJ@EEse. BEHAGIR m 4 blas Ik, a2, WL
R IXLETTE, B E AT R A

" LUM#EH] ControllerLinkBuilder.linkTo 77 618 — MBI HERE SEA9], AR5 e A8 MR
e B 20 R AL R M 3 ot Bk 5 AT 4R W) Method 2 I linkTo , W) mJ LA i ]
ControllerLinkBuilder.methodOn 7772, IXH4H WY IRATHYEE — A ELHAR 0] 4 1 ZE U6 I 8 I Bk 42
BERE . BERAE I N TR .

linkTo(methodOn(ControllerClass.class).someMethod(parameter)).withSelfRel();
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FEIn—A B 5 BRI AU
import static org.sfw.hateoas.mvc.ControllerLinkBuilder.*;

Link link = linkTo(YourController.class).slash(resource.getName()).withSelfRel();
resource.add(link);

6.3 gD

AN G NEEAR AR AR EWIT AR, PR e eI, DU R Ry 45 0B
Jiike

6.3.1 Zahd iRyl

R IEN R IR EEN A8, XML A EHFRF R URL %
e —AE ASCI P45 URL it il —A> “%” 55 Ja i AT I+ /N b il i 2 2 e
SO R T A W AR N RX AN AT R 1) URL 4t & GBK 452 UTF-8 k% akl.

54 J2EE bR Web %545 (Ui Tomcat) JH I 18 ] request.getQueryString() 7775 LA
REBNRIRIRAZ S H. e ka%:

http://localhost/search.do?query=%B0%A 1

getQueryString 77 V245 2| 1177 5 4t :

query=%B0%A1

SR 5 Gt 00 T v, B IE A I Gt SR AR

String input = "%E6%B5%B7%E6%8A%A5%E7%BD%91";

String codingName=getEncoding(input);//3| Wi 2w i
System.out.println(URLDecoder.decode(input, codingName)); //FH TE i it g i >H fift it
T TT R A A ARSI N 7 A45F H H W7 2

GB2312 (1 F 45 4ihE F £E%B0%A 1 ~%F7%FE 2 8], W 6-1 FiR.

R 6-1 NFHGXEE

¥R ETI
M %B0%A1
) %B0%A2
i %B0%B0
L %F7%FE

¥ Unicode Zifi i [F A\ude00~\u9fa5. UTF-8 Y% URL Zihd J5 (11 BUAL Ji [l 4 «

%E4%B8%80~%E4%BF%BF
%E5%B8%80~%E5%BF%BF

—_

N

(0&)
<
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%E6%B8%80~%E6%BF%BF
%E7%80%80~%E7%BF%BF
%E8%80%80~%E8%BF%BF
%E9%80%80~%E9%BE%AS

1R 1255 AT 553X FE R ASCIT 4 /N T 128 [ PR i 8/ T-%80,  WALFE 5745 i
5 2%28, A5 FATmISAE%29, MPTA KD 4nih, i UTF-8 ok GBK, &4711
2 A A8 2 KT A T %80 o
IR T fig A UTF-8 Sl it 7
public static boolean isUtf8(String codel,String code2,String code3) {
if (codel.compareTo("E4") >= 0 && codel.compareTo("E9") <= 0 &&

code2.compareTo("80") >= 0 && code2.compareTo("BF") <= 0 &&
code3.compareTo("80")>=0 &&code3.compareTo("BF")<=0) {

return true;
}
return false;
}
‘114 JIIWT A5 T RE R GB2312 S B9 7
\/,

public static boolean isGb2312(String codel,String code2) {
if (codel.compareTo("B0") >= 0 && codel.compareTo("F7") <= 0 &&
code2.compareTo("A0")>=0 &&code2.compareTo("FF")<=0) {
return true;

}

return false;

}
TR 75 B D 54+ 2 )
public static String getEncodeByList(List<String> code) {
if(code.size() >= 2 && code.size()%2 == 1 && code.size()%3 == 0) {

return "utf8";

}

else if(code.size() >= 2 && code.size()%2 == 0 && code.size()%3 !=0) {
return "gbk";

}

else if(code.size()%6 == 0) {
for(int m=0;m<code.size();m = m+6) {
if( ! isUtf8(code.get(m), code.get(m+1), code.get(m+2)) &&
isGbk(code.get(m), code.get(m+1)) &&
isGbk(code.get(m+2), code.get(m+3)) ) {
return "gbk";
} else if(isUtf8(code.get(m), code.get(m+1), code.get(m+2)) &&
! isGbk(code.get(m), code.get(m+1)) ) {
return "utf8";
b
if(! isUtf8(code.get(m+3), code.get(m+4), code.get(m+5)) &&
isGbk(code.get(m+2), code.get(m+3)) &&
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isGbk(code.get(m+4), code.get(m+5)) ) {
return "gbk";
} else if(isUtf8(code.get(m+3), code.get(m+4), code.get(m+5)) &&
1isGbk(code.get(m+2), code.get(m+3))) {
return "utf8";

}

return "utf8";

}
HRIEAT BRCAR AL B AIE A5 A U170 BB . 1 060 SOIRZS R

public enum CharType {
Enter,//filf: 21| %
Codel /Al 2% )5 [R%F 1 A>54F
Code2,/fill: 2% ) (55 2 A F4F
}

SRR LIRS UL BT PR o N — R A —ANRESR, Al fedh
A7 I A G i R B A o

public static String getURLEncoding(String url) {
List<String> codes = new ArrayList<String>();
CharType currentSate = null;
char ¢c1='\0";
char ¢c2="\0";
for(int i=0; i<url.length(); ++1) {
char currentChar = url.charAt(i);
if(currentChar =='%") {
if(currentSate == CharType.Code2 ) {
char[] s1 = {cl,c2};
codes.add(new String(sl));
}
currentSate = CharType.Enter;
}else if(currentSate==CharType.Enter) {
cl = currentChar;
currentSate = CharType.Codel;
}else if(currentSate==CharType.Codel) {
¢2 = currentChar;
currentSate = CharType.Code2;
}else if(currentSate==CharType.Code2) {
char[] s1 = {cl,c2};
codes.add(new String(sl));
currentSate = null;

return getEncodeByList(codes);

115)
—r
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}
if(currentSate==CharType.Code2) {

char[] s1 = {cl,c2};
codes.add(new String(s1));

}
return getEncodeByList(codes);

6.3.2 M/REER

TR AE R

static void addShould(BoolQueryBuilder qb, PageContext context,String argName,
String singleField,String wordField) {

String qString = context.getRequest().getParameter(argName);
if (StringUtils.isNotEmpty(qString)) {
MatchPhraseQueryBuilder singleQB =
QueryBuilders.matchPhraseQuery(singleField, qString); /5~ #x ]
MatchPhraseQueryBuilder wordQB =
QueryBuilders.matchPhraseQuery(wordField, qString);  //i] X1

‘K
(4
N
(o]

QueryBuilder currentQB =
QueryBuilders.boolQuery().should(singleQB).should(wordQB);
gb.should(currentQB);

}
AR ERPRE I 2 A AW AT
BoolQueryBuilder gb = QueryBuilders.boolQuery();

addShould(gb, context, "repname","repnameS","repname");

"o

addShould(qb, context, "repeditor","repeditorS","repeditor");
addShould(gb, context, "repsubunit");
addShould(gb, context, "repsubdate");

6.3.3 fREERHF

AL L A s Z AR, AR S ORUEHE 7 (12 AT 3 A BRI, gt 2 X iz AR
SN Field.Index NOT_ANALYZED. 1, “url” WHEAIEATMOLY) 5, v LLZ S
7, AR EE “title” OS5y, AREHAXFIHET .

Sl A DB F T, O 7SR HIISUHE R, 5 S0 A e s e I A
F20 “yyyyMMAdHHmmssSSS 7. AR BEAK, W45 BR A BEAH N AR H
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R H IR

Date pubDate = rs.getDate("pubDate");

Field f=new Field(“pubDate”,
DateTools.dateToString(pubDate, DateTools.Resolution.DAY),//## & 31| K
Field.Store.YES,
Field.IndexNOT _ANALYZED);

2 H B 3 HE I B 1«

Sort sort= new Sort(new SortField("pubDate",SortField. STRING,true));
ScoreDoc[] hits = searcher.search(query,null,1000,sort).scoreDocs;

WAL 2N FBHET, WoeiE X 31 area HEP, ARG 442859 type HEJT

Sort sort= new Sort(new SortField[]{new SortField("area"),new SortField("type")});
ScoreDoc[] hits = searcher.search(query,null,1000,sort).scoreDocs;

AT LLIE L SortComparatorSource H & X HETF 52
16 STHUBIIRLIE R

AN FTERR L4 E 3O (1 BBS THEX A7) AL ST o FTIF AN 14
T, AEAEAE N I HRIXIE, R MU Hr AR ST I o 6 NS R S ok 5, i
IEAED Y — 5 R A I, SR BESE MU 5 b PERE < AR A PR R A A1 [ I 22 971 £ I ) 22
A, O3 B AR R R A AR, IR AR S E A TR
A € AR G I LR -

{
"more_like this" : {

"fields" : ["title", "description"],

"docs" : [

{
" index" : "imdb",
" type" : "movies",
"oidt et

" index" : "imdb",

" type" : "movies",
"oid" 2"

11,

"min_term freq" : 1,

"max_query terms" : 12

}
SEPRJEFR L M3 MoreLikeThis(MLT)I%} % MLT, #XJ5 i mit.like(1), X 5L

-
~

(§
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1 J& Lucene WHBIISCRS 5o SRR —F, HUITJLASSE Rt /e L5 eSO S AR o

like(int docNum) /7 V23R [F] ) Query A=A RIWE? 1 5EARIEE A docNum #8H 1% 3¢

#2452 BrAsE H il fa i ], AR JE X e ] 2B B Queue, 5 JE 1T Queue fEE search
FAS B E g5 o L B AR DO X e S ] A2 LR IR SRS B, AR5 ik 8 R 15 3
a5 doc R 45 3 .

FIHN AR T s ZORERA SR A SCAR SR ST -

GET /_search

{
"query": {
"more_like this" : {
"fields" : ["title", "description"],
"like" : "Once upon a time",
"min_term_ freq" : 1,
"max_query terms" : 12
}
}
§

FEEAT MLT 20, SR i/ NSRS SCRIBA Y T T o R B A SO i Ay

—A “apple”, WIAFFS MLT MIBRSI, BOVEANESRE R 2, WML SO “apple
apple” #hAEEAIEM T .

POST /test_index/_search

{
"query": {
"more_like this": {
"fields": [
"text"
Ik
"like text": "apple apple",
"min_term_freq": 2,
"percent terms to match": 1,
"min_doc freq": 1
}
H
}

Java API i MLT:

String[] fields = { "title", "description" };

String[] likeTexts = { "Once upon a time" };

Item[] likeltems = {new MoreLikeThisQueryBuilder.Item()};

MoreLikeThisQueryBuilder queryBuilder = new MoreLikeThisQueryBuilder(
fields, likeTexts, likeltems);
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16150 oI AUAX ERREELT

HREAED ) FRERGEH P — AN A SH B XN REL, AREEREAEH %1%
TR S R . XA TIRE A N AR A8 5E . (AutoCompleter), — i H X 45 Ui 11
AJAX AR5 5E R o

HRWR T LN R H R gk ok, SRR Z Wi arimm. B 73—
Wik, RUEAREASH P g — i3, e n] AR FH P SR MR R Rl 2 . o, H
FURIN ORI, CYRZET IR YR HAL” 2, Bt DLHEYE SRR 1R B SR AT TR .
WA R H G, JoEs L 08 2 PR 3R], ] DA% L8 M SCA 24— L8 O]
YENERFI R . PN G B R 51— AR, R R M SR e 8507 A
LR MM AR, R —MlHE, REASEME. A T LI RERAR, FEH
1|3 e (1) HT R DT AL

6.5.1 AT iA SRR

h T T P ONAT AR S T DL R — AN T A R a5 R A, FR S X AN A (1 5
g, B, N “NBA H#E”, mTRURYE “NBA” Il “H#E” 1 ST AL T
“NBA E#E” SCR . ik “NBA” F1 “HIE” Z R KEOCR, W] LU
TR

P("NBA"N"H3%" = P("NBA") - P("E{#%")

X P('NBA"N"ERE") A MR, rTLUACH & “NBA EH&E” FHILHER, 1n
P("NBA") Il P("HHE") AW MM R BRI PO LI RELE N, N
P("NBA") =Freq("NBA"Y/N, P("EH")=Freq("HLH#")/No

BRI “NBA A% [ SCRI30E A -

Freq("NBAE_}%") - Nx Freq("NBA") y Freq("E?%")

N N

1M Freq("NBA")H1 Freq(" EL#&") T QK K SCA I ZAE Lucene 7] LAIE IS org.apache.
lucene.search.Searcher 1] docFreq(Term term) J7iAf33. DAk 22 AN 22 [B) HEAS— i i A2 47
IR, DRIHX M THE AT AT REARAIC .

6.5.2 YRR A GE

U FH P A 0 8 PR AT iy N A DRI ST, JavaScript A4 R A R BN 1 Eicdl O
[ B 55 o K%K . A8l SE RN B ARSI B 6-1 o

Web IR &5 2% hl
JSONH&EAHeHE
AutoCompleteServlet AutoComplete #fift:

Kl 6-1  HBhsemIRe R ki

—

—

(10
o
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T RAEH struts2, WIAZEAL struts2 [ FilterDispatcher #2575 ) URL #3485 T »

<l 5 X struts2 [ FilterDispathcer [{] Filter -->
<filter>
<filter-name>struts2</filter-name>
<filter-class>org.apache.struts2.dispatcher.FilterDispatcher</filter-class>

</filter>

<!-- FilterDispatcher FR¥J4h4k struts2 FE4LHE action Fljsp [ Web 153K, -->
<filter-mapping>
<filter-name>struts2</filter-name>
<url-pattern>*.action</url-pattern>
</filter-mapping>

6.5.3 k5575 umAbi

RN — MR AIIFR B Web kg2 11— Servelet(AutoCompleteServlet) A
120 JE G WAL nTDLE A N AR E A, AN VT I B U devot i sk . EH 3
IR 1 AR, B 2 FR RIS R R, 3 SRR PRI, iR %k
It Wzn-

RO HRE T — M %34%2

RIS “CREAREN N7, WRREIGREER 34, HPEET 2 R X P
PR R BRI E AT A 2 o o AT IE — AN “IR A AL S o andiid
(f) “Trie” B 1] Bk SIS i 25 DU AT A 4K -

Ja

* IR [ L AT AR I T S i) ) 2

*

*@param  prefix IE:

*@param numReturnValues IR [ 1) 5 KA &
*@return A IR RS

&

public TSTItem[] matchPrefix(String prefix, int numReturnValues) {
TSTNode startNode = getNode(prefix);
if (startNode == null) {
return null;

b
ArrayList<TSTItem> sortKeysResult = new ArrayList<TSTItem>();

ArrayList<TSTItem> wordTable = sortKeysRecursion(
startNode.EQKID,
((numReturnValues < 0) ? -1 : numReturnValues),
sortKeysResult);

int retNum = Math.min(numReturnValues,wordTable.size());
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Select.selectRandom(wordTable,wordTable.size(),retNum,0);
TSTItem[] fullResults = new TSTItem[retNum];
for(int i=0;i<retNum;++i) {

fullResults[i] = wordTable.get(i);

return fullResults;

/**
IR [P SRR, AL EE 2 AT RO 2 B R SC B BT RN R DR B 1A
* ORBR] R 42 R 38 0 1 45 SR 1) R 4

*@param currentNode I A
*@param sortKeysNumReturnValues  fx22J% [F] 45 544
*@param sortKeysResult2 B H A R4 R
*@return  — IR
*/ \
private ArrayList<TSTItem> sortKeysRecursion( in}
TSTNode currentNode,

int sortKeysNumReturnValues,
ArrayList<TSTItem> sortKeysResult2) {

if (currentNode == null) {
return sortKeysResult2;

}
ArrayList<TSTItem> sortKeysResult =
sortKeysRecursion(
currentNode.LOKID,
sortKeysNumReturnValues,
sortKeysResult2);

if (currentNode.data != 0) {
sortKeysResult.add(
new TSTItem(getKey(currentNode),
currentNode.data,
currentNode.weight)

);
}
sortKeysResult =
sortKeysRecursion(
currentNode.EQKID,
sortKeysNumReturnValues,

sortKeysResult);



122
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return sortKeysRecursion(
currentNode.HIKID,
sortKeysNumReturnValues,
sortKeysResult);

b
A RUE — AN B R A G

public static void main(String[] args) {
SuggestDic sugDic = SuggestDic.getInstance();
String prefix = "m";
TSTItem[] ret = sugDic.matchPrefix(prefix, 10);
for(TSTItem i:ret ) {
System.out.println(i.key+":"+i.data+":"+i.weight);

}
MR 55 S AL 45 % P vty Y] ISON ks & —ANEedd,

["lietu","lucene"]

A JSON H 3 U—A BUB g i M A% A% oK, ITRRA T JSONLorg $R AL — M
B A

JSONArray jsonarray = new JSONArray();

jsonarray.put("lietu");

jsonarray.put("lucene");

System.out.println(jsonarray.toString());

FEAE A% 45 i JSON H ) POJO 2K

public class Suggestltem {
public String w; /1]
public int c; /45 FE =

public int getC() {

return c;

}

public void setC(int ¢) {
this.c = ¢;

}

public String getW() {
return w;

}

public void setW(String w) {
this.w = w;

}
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Wi Servlet Hith JSON W, W EIEME MIME 2% (application/json) FI7Ff
Gt . BOEMRSS A UTF-8 g, ny DS BL R ACRS 4 2w G J5 1) JSON SCAR:

response.setContentType("application/json;charset=UTF-8");
response.setCharacterEncoding("UTF-8");

XKEE BN 52 ) Serviet 230 LLE %

String val = request.getParameter("q");

String message = null;

try {
SuggestDicByWord sugDic = SuggestDicByWord.getInstance();
Suggestltem[] items = sugDic.matchPrefix(val, 10);

JSONValue IMyValue = JSONMapper.toJSON(items);
message = Escape.toUnicodeEscapeString(IMyValue.render(false));

message = IMyValue.render(false);
} catch (Exception e) { \
e.printStackTrace(); 123,

response.setContentType("application/json; charset=utf-8");
PrintWriter out = response.getWriter();
if (message !=null) {
out.println(message);
} else {
out.println("");

¥
1 AutoCompleteServlet i i web.xml #55 l| URL Mtk “/autoComplete”,

<servlet>
<servlet-name>AutoCompleteServlet</servlet-name>
<servlet-class>com.lietu.autocomplete. AutoCompleteServlet</servlet-class>
</servlet>
<servlet-mapping>
<servlet-name>AutoCompleteServlet</servlet-name>
<url-pattern>/autoComplete</url-pattern>

</servlet-mapping>
55 s i 16 50

public void doPost(HttpServletRequest request,
HttpServletResponse response)
throws IOException {
String val = request.getParameter("q");
String message = null;
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Suggestltem[] items = null;

try {
SuggestDic sugDic = SuggestDic.getInstance();

items = sugDic.matchPrefix(val, 10);//7x £ Trie #f

JSONValue IMyValue = JISONMapper.toJSON(items);
message = Escape.toUnicodeEscapeString( IMy Value.render(false) );

} catch (Exception e) {
e.printStackTrace();

response.setContent Type("text/html; charset=utf-8");
PrintWriter out = response.getWriter();
if(message!=null) {

out.println(message);
} else {

out.println("");

AL It EasyMock JAIX A Servlet IR [HI4E :

String queryWord = "P";

/17 mock X5

HttpServletRequest request = createMock(HttpServletRequest.class);
HttpServletResponse response = createMock(HttpServletResponse.class);
ServletConfig servletConfig = createMock(ServletConfig.class);
ServletContext servletContext = createMock(ServletContext.class);

AutoCompleteServlet instance = new AutoCompleteServlet();

/IR serviet — L 225 440, H servletConfig 1 WS, JEAMIIZAELSAT N
instance.init(servletConfig);

JAEFELE T A P I e ) B e 3 [l

MU IXFE AN S 22 5EBR U B servletConfig [ getServletContext /7%, i & B EIR A
//servletContext, HF servletConfig /& mock Hif, Jr LLA] LA5E 44 i
expect(servletConfig.getServletContext()).andReturn(servletContext).any Times();

expect(request.getParameter("q")).andReturn(query Word);
PrintWriter pw=new PrintWriter(System.out,true);

expect(response.getWriter()).andReturn(pw).any Times();
response.setContentType("text/html; charset=utf-8");

//FE Y mock X%
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replay(request);
replay(response);
replay(servletConfig);
replay(servletContext);

instance.doPost(request, response);
pw.flush();

IR B PR S 45 2R
verify(request);
verify(response);
verity(servletConfig);
verify(servletContext);

IR [Fl—A™ JSON F 2% UL, R B S0, I B i

6.5.4 NUEESHRAbH \
125)
—
TR HtEAERT Gl AJAX A% jQuery ") Autocomplete #fifF Chttp://jqueryui.

com/demos/autocomplete/) K5EHEIR T .
SEEE T7 P T8 jQuery HIBMTIRAS, REHE jQuery UL i) 3 MzOAAL: Core.
Widget. Position, 15 AutoComplete fif}:o
Fiddfh ) JavaScript SCEEFT ess SCA4 )BT Web TUH H R js SCHIERT ess A
EP %Fﬂ%ﬁ*biﬁtl—?)\ﬂ%%%ﬁi%’ﬁ%ﬁﬁE‘Jﬁﬁ7 — RO AE R DU R A T,
TS5 R A A 5 X e s Ak

<head>

<link rel="stylesheet" href="css/jquery.ui.all.css">

—_n

<script language="javascript" src="js/jquery-1.5.1.js"></script>

'javascript" src="js/jquery.ui.core.js"></script>

'javascript" src="js/jquery.ui.widget.js"></script>

]

'javascript" src="js/jquery.ui.position.js"></script>

<script language=

<script language=

<script language=

<script language="javascript" src="js/jquery.ui.autocomplete.js"></script>
</head>

AutoComplete ffiff5—4> HTML F Input #2555 o
PRAE W 5T o — N A bR 2

<input id="query" autocomplete="off" />

TR, TR AR UGS ZH N autocomplete="off". WITHA N, W88 Al BEAN S HREAS
HTTP 353K 25 5.

2 DOM (LRI SEEAY) gk, JFHim (EiFEEG caxse2n, Sk4d
ready 1. 7F jQuery "', A FS$(function)i X ready F4 1A pf £
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7E ready FHFH 141 autocomplete 5 4F::

<script>
$(function() {
var availableTags = ["ActionScript", "AppleScript", "Asp"];
$( "#query" ).autocomplete({
source: availableTags
1
1

</script>

ik AJAX J5 A2, Ui J5 & URL HuhbAZ+  /autoComplete” [ E 45 U5 1]
AR

<script>

$(function() {
$( "#query" ).autocomplete({

source: "./autoComplete",

minLength: 2
126 ]
Y 1)s

D

</script>

EHIMEE DN term (S H, XADNSHCP O query BaAHEF M. B, M
PRSI o XA PRI, SR At 2 AR B IRDXAME R 2 55 4% -

HTTP GET autoComplete?term=o

JR 55 2 At i 25 25 7 i 1Y) JSON Bl i 30— MR R 4l B4, il

nn

["open office","online backup

M Pagfemfa, —MRE P 20X AN R A5 A, AN R A AHE 2 s x4
), ZJaH P TR R A A IR MHE R 5 IR . A7 I R SR P R e i) B ek
RN R T . 7E JavaScript ', i location.href SZENBRHE . H Pt Fede il fo Hi%
RIS,

$(function() {
$("#query").autocomplete( {

nn nn

,"opera","onkyo",...]

source: "./autoComplete",
minLength: 2,
select: function( event, ui ) {
window.location.href="./searchAction.action?query=" + ui.item.value;
}
1)s
1)s

R, I uiitem.value 75 2 H] P 2R o
IRABEIER TAE, HAHEN A LT ELRIE HTTP 5K, K5 Serviet (0] ()
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i T ITEERERETR, oI LME ] FireFox [ Firebug f 1AM 5T ) JavaSeript X
. 7E Firebug ', nJ LAy JavaScript & Wi, nJ LLE{5 AT JavaScript 35 B4 L 1 1)
MEE. WA LS, b v LIS JavaScript BB A A TERE, DL A I RE

6.5.5 PrEHim

N T SCFFPCEPEE Y, T ST R A St PR S . Trie B4 ) LU BEOSHE T FHAR )
Wit PR SR A S R ) DU R, EX — 20 UAA R SR A fltan, X1 “ET7 X
AN, A A DR B U AL IR AR

xiamen > JZ ']

BI) > KT

XA N BT B “xia” #ERTRESROR CJE1]7 X AN

X T REA ) o SR S ok, SRR R MM AR AR . S AN, R A v S e 4
B, X B SRR DGEDE S BN DI fE

BURfEE 2 5, fiiE S A R . LA Trie B BB AAAE — N0 B 1)
P

public static String yin(String sentence) {//f& N— A~ 45F Hf /A B AL BE 1 %) 5

int senLen = sentence.length();/ 1 56 VT 5A% A I A6 ) 4554 B
int i = 0;// P R4 UL P O Ak o7 2 190 2
StringBuilder result = new StringBuilder(senLen);
TernarySearchTrie.MatchRet matchRet = new TernarySearchTrie.MatchRet("",0);
while (i < senLen){// IR i /T 1A 1R BE At it A D3R
boolean match = dic.matchLong(sentence, i, matchRet);//1F [ iz KA & TTAT
if (match) {// D& ILAC b, IR &
1= matchRet.end;

result.append(matchRet.data);
} else// U BA R BNVCHC BRI, i s omE &

{
result.append(ziYin.zi2Yin(sentence.charAt(i)));
+H; /N IRVEH AR A S5
}
}
return result.toString();

6.5.6 FBE LA,

R 1A M suggestDic.txt 1] LLUIE WEB-INF/classes/dic/ 1% . AutoCompleteServlet
A LUAE WEB-INF/ib/#4%, i web.xml KA. FLi %A JavaScript B4 jquery.js-
jquery.ajaxQueue.js « jquery.autocomplete.css FI jquery.autocomplete.js 1] LLJ /£ ROOT/js
FEAE o
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AT RLGE TP SR Bl IRERIN K7 7, W TRRE, o “ORIEEE
P REELFHRS 7 R H D

6.5.7 Suggester

Suggester FEA IS AE JREUEW N SCA il 4y token, SRJEAEZR 51115 4L LAY FRARRL
) term JHiR[A1. HHEE 5, Elasticsearch LT 4 Fi2ERIf Suggester, 73
#& Term Suggester. Phrase Suggester. Completion Suggester Al Context Suggester.

Term Suggester R JET analyze AN 4R AEEIL, HASHIEZ ML B R
API i H 77 A 75 B token Hkik options HLI¥iA], A 7E—d iR [Flgh H P A R Al .

Phrase Suggester 7F Term Suggester [F3E6ih I, S EZ A ZBKLR, WSS A
IR R I RS, AHABRERE, BLARIASE

Completion Suggester fiff A FRIRAF 4 (FST) AL /riil. FST &# Bs A543
WAEH, BT A EM el R, {H FST K THrg Ak,

Completion Suggester 7% L& 2 51 1 Jr A7 SCAY, (H I8 Ay B2 Ik it 26 by v K 0 18 1
(B0 $eFHE7mi . B, AEEPR R AR o O P R, B AR A A 10 XU 2 Rt
YKo

h T SEBLEVOEER (B0 $EFF, R DU E SE B BUN S I B R SCeRES, nT U E
AN BE LA FR SO o AN BTN SR A E— (R AR RISE T . A SO A
PRI . bR SCIRE AR BO WU ) contexts Z 4 N IFATILE

DA s SR B RN R BAT A 3508 e B — A R S

PUT place
{
"mappings": {
"shops" : {
"properties" : {
"suggest" : {
"type" : "completion",
"contexts": [
{
"name": "place type",
"type": "category"
}
]
}
}
b
}
}

€ X4 place type FIZR_E R, M cat FEAEEE ]

PUT place path_category
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{
"mappings": {
"shops" : {
"properties" : {
"suggest" : {
"type" : "completion",
"contexts": [
{
"name": "place_type",
"type": "category",
"path": "cat"
}
]
H
}
}
}
; \

129,
SR RS, AL AN KR S R A M R . A, AT —
SRS AT 2K 5 R T R 1
B ST B (path), TS MSCRY o (B 70 P B, 75 WA 0 4% 7 o %
(SRR BT

PUT place/shops/1

{
"suggest": {
"input": ["timmy's", "starbucks", "dunkin donuts"],
"contexts": {
"place_type": ["cafe", "food"]

}

}

166N HEERA

BRI EPEAAA T IE M RE K FIR, GERE TR, wJLBBH P SR
WZ, BB SERGIRE 2N, TR PR E R XA HHEL (Query
Suggestion).

R 7EE NAE R H B AE AR A A S R K . AN E (iR
TR AL ZRAR], w] DL gm0 B 0 F2 10 ik A kA1) (R = AR ARARR] SR FrR AH
KA RIAIRZ, BEIRIE B RAHICH 10 M. e nf DUNE W H & R — 201
i,

AR R A B, i8R 7, MR RE NIRRT MERIEE) b,
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R B
6.6.1 {ZIEHICHR R ]

N2 Lucene 45 i 1] (1 i AN SGTH] (K 5

private static final String TEXT_FIELD = "text";

/**
* @param words fRIEAH <1 71|
* @param word ZZFRAF Y 1] [ Fh 1A
* @return
* @throws IOException
* @throws ParseException
*/

static String[] filterRelated(HashSet<String> words, String word) {
StringBuilder sb = new StringBuilder();
for(int i=0;i<word.length();++i) {
sb.append(word.charAt(i));
sb.append(" ");
}
RAMDirectory store = new RAMDirectory();
IAEFAE R T R R, ] DA 4R B (1 35 73 T
IndexWriter writer = new Index Writer(store, new Standard Analyzer(), true);
for(String text:words) {
Document document = new Document();
Field textField = new Field(TEXT_ FIELD, text,
Field.Store. YES, Field.Index. TOKENIZED);
document.add(textField);
writer.addDocument(document);
}
writer.close();
IndexSearcher searcher = new IndexSearcher(store);
QueryParser queryParser = new QueryParser(TEXT FIELD,
new StandardAnalyzer());
Query query = queryParser.parse(sb.toString());
Hits hits = searcher.search(query);
int maxRet = Math.min(10, hits.length());
String[] relatedWords = new String[maxRet];
for (int i = 0; i < maxRet ; i++) {
Document document = hits.doc(i);
String text = document.get(TEXT FIELD);
System.out.println(text);
relatedWords[i]=text;
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}

searcher.close();
store.close();
return relatedWords;

}
IR AR BB IR AT IR AR, B — FIE ORBA], SR S 10 LA AT IR 2R A

AR UEAL Yo SEAR AT

TFHUENLIREE R G Y% THLE AL R G % THLE ALY THLE LA A

W5 25 A4 A1 S I PTG Yo TR ZE B 22 ) S H 17

S 1155 P2 Yo B 1 AR5 %ol 1 10T P % SR I 1 S 5% 35 7= Yo 1 5 155 7 Yo SR ) Yo B J 7
1EIK F%3% K York H

= EEEN% = ETHL

I3 R, FTUEZ A SR i A AT R R ], X E AL T 1P
YR HE A RES I
A LLIE I RelatedEngine JE 7 4k 58> 5 Bt ia] A AH 5% 0]

RelatedEngine re =new RelatedEngine(
new File("D:/lg/work/xiaoxishu/dic/relatedwords.txt"));
String word = "{R ",
String[] relatedWords = re.getRelated(word);
for(String w : relatedWords) {
System.out.println(w);

}

fnian

RS

i

RGN A

ARSI AT 1)

MIRANTTE B LI R ST R ARG R I, WA R AR
i, ArEL:

(1) 1261817 IndexMaker MARFEZ 1 SCRS th H- IO R I A2 iR 51

(2) #RJ511T RelatedWords M Z 5| A AT &

FAk, vl % ISR H &l sk O A AR RAR R B . W PRI R T X AN, R
2R XA E B GT -

Fail X% 5| (Latent Semantic Indexing, LSI) (1) S #EZE A [ 1B F 3CH G il A AHALL
1175 Yo http://code.google.com/p/airhead-research/je: Java R A ) SZH

Word2Vec Java fRAFSZEL Chttps://github.com/medallia/Word2VecJava) ] P ] £ 7R il
i, AR RX AN SCRIE IR, IRs HARTBLEE
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6.6.2 {2 &L RANSCH % A

U FE S R A ATV 2 AT DGR, R BUAR S R 3 A I T 2 i O(n)
B, FAHT 10 2 MB (A RAR R, SR 2R RE TS T e KIA 24 /i

AL Java H B4l R LK SE IR /8. JIDK1.5 BLE B RAER AL T —A
B 2 Fiith ThreadPool. 1] LA AL FEIPAT —4UAT55, I SR IO 5 A AN IR [P 45 32 1
i fE . FELRAMEMATS v LLSZHL Callable<T>$#% 1, R MATAT 45 318 Future<T> (1) 5451
SRR [FME .

SR Callable 77V IAE 55 28 1) 32 BESE TR -

public class FindSimCall implements Callable<String[]> {

private HashSet<String> words; ASNINEE e STk Sy
private String s; 1A% I RAR S 1] P ]

public FindSimCall(HashSet<String> w ,String source)  {
words = w;
s = source;

}

@Override
public String[] call() throws Exception {

System.out.println(s);
/ITE ¥ related words F1)3&

/...
return relatedWords;
}
}
TR I

int threads = 4;
ExecutorService es = Executors.newFixedThreadPool(threads);

Set<Future<String[[>> set = new HashSet<Future<String[]>>();

for (final String s : words) {
FindSimCall task = new FindSimCall(words,s);
Future<String[]> future = es.submit(task);
set.add(future);

FileOutputStream fos = new FileOutputStream(relatedWordsFile);
OutputStreamWriter osw = new OutputStreamWriter(fos,"GBK");
BufferedWriter writer = new BufferedWriter(osw);
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for (Future<String[]> future : set) {
String[] ret = future.get();

for(String word:ret) {
writer.write("%"+word);

}

writer.write( "\r\n" );

}

writer.close();

K] LR A H 2484 CPU IIvHEGE )1, I ARk T 2 A2 158,
B sigEEER

HOER M B WAL, R T AR, R A KR B R RE AR
P&

6.7.1 PFEHE

YA EPIEPEE RS, Wl R B . B, Ho AN R,
“dayi”. “dy”. “day” #REHRE,

A DU AR, SEPFE s S R . i, dayi FAfe g g <K,

PEEr B s ST Trie ¥, W& 6-2 Fiox.

O

P
®

L3

Kl 6-2  HFEE LY Trie 4

WA USRS AR RG], MRS IS .
Pinyin Analysis for Elasticsearch Chttps://github.com/medcl/elasticsearch-analysis-pinyin)
REZS I IVE DS

6.7.2 Joai g

o

O

il

RN “CRRITER . SANBAREER . REgis: R < RIRE”. “EIN”
S ELIINEE

\
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—F
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EHEXIATRRGI R A RA R R CORWRNE” = A7 R3] “RRE”, R4
“HYTOR T AR E] IR,

16180 = EthIhas

RGP AR LD AT X A P E AR S, SRR RS
vy AR LR R PR R R, AR RGO R, ORI GETRR H

6.8.1 PrHEEH

M P N ] “devloping distibutd saerch engies”, 78 “developing distributed
search engines”. X MUJHEMY/E “Did you Mean”. 1 F44 223K 1] 45 5L (1 4505 /N T B 5 VT C
AR D T e ME R A AR 7R

Elasticsearch 1] Term Suggester W] LASZIL 9 SCHEE 2 4 .

{
"my-suggestion": {
"text": "davi",
"term": {

"field": "name not_analyzed",

"size" : 10
}
}
}
ESUACIEN PREe SRiEE S
"options": [
{
"text": "dave",
"score": 0.8333333,
"freq": 11
}s
{
"text": "david",
"score": 0.6666666,
"freq": 6
}
1

BRI B RS rule, ELEERISCAZ plabel, A4/ pzinsKey. H] Term
Suggester ] Java fCHSU1F o

SuggestBuilder.SuggestionBuilder suggestBuilder =
new TermSuggestionBuilder("my-suggestion")
text("plabel").field("pzInsKey").suggestMode("always");
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SuggestRequestBuilder requestBuilder = client.prepareSuggest("rule")
.addSuggestion(suggestBuilder);

U AR (B 25 R AR D, R DU R 3R 7 1 098 2R A R Ji 3] R (R 45 R Y
.

6.8.2 nREI

A oy R GTHE B

public class CatInf implements Comparable<CatInf> {
public String name; /23254
public int count; 112 H:

public int compareTo(CatInf obj){

return (int)(obj.count - this.count);

) 135,
ECIBEET

IndexQuery articlel = new ArticleEntityBuilder("1")
title("article four").subject("computing")
.addAuthor(RIZWAN_IDREES).addAuthor(ARTUR_KONCZAK).addAuthor(MOHSIN_HUSEN).
addAuthor(JONATHAN_YAN).score(10).buildIndex();
IndexQuery article2 =  new ArticleEntityBuilder("2")
title("article three").subject(""computing")
.addAuthor(RIZWAN_IDREES).addAuthor(ARTUR_KONCZAK).addAuthor(MOHSIN_HUSEN
).addPublishedYear(YEAR 2000).score(20).buildIndex();
IndexQuery article3 = new ArticleEntityBuilder("3")
title("article two").subject(""computing")
.addAuthor(RIZWAN IDREES).addAuthor(ARTUR KONCZAK).addPublishedYear(YEAR 2001).
addPublishedYear(YEAR 2000).score(30).buildIndex();
IndexQuery article4 = new ArticleEntityBuilder("4")
title("article one").subject("accounting')
.addAuthor(RIZWAN _IDREES).addPublishedYear(YEAR 2002).addPublishedYear(YEAR 2001).
addPublishedYear(YEAR 2000).score(40).buildIndex();

elasticsearchTemplate.index(articlel);
elasticsearchTemplate.index(article2);
elasticsearchTemplate.index(article3);
elasticsearchTemplate.index(article4);
elasticsearchTemplate.refresh(ArticleEntity.class, true);

XF 5% 2R Geit
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SearchQuery searchQuery = new NativeSearchQueryBuilder()
.withQuery(matchAllQuery()).withSearchType(COUNT)
.withIndices("articles").withTypes("article")
.addAggregation(AggregationBuilders.terms("subjects").field("subject")).build();

Aggregations aggregations = elasticsearchTemplate.query(searchQuery,
new ResultsExtractor<Aggregations>() {
@Override
public Aggregations extract(SearchResponse response) {
return response.getAggregations();

;s

Aggregation subjects = aggregations.asMap().get("subjects");

N T RIE R GE T AW 45 R — 8, T — DA R SCE 2R 17
IR
£ 136 ArrayList<CatInf> factedCounter(IndexSearcher searcher, Query q)
\/,
TR WREITHIRCR K 6-3 TR
ipod nano (Best Matching categories for your search)
Consumer Electronics MP4 Players & Access.. MP3 Players & Access.. Ipod Accessories
MP4 Players & Access.. MP4 Players (30494) MP3 Players (6869) iPod Cases (631)
(32780) MP4 Accessories (2208) MP3 Accessories (807) other iPod accessori.. (318)
@ Show Al @ Show Al

6-3  Z T EITHCR

T REE U

public class CatNode {
public int no; /45
public String name; /7 £ 4
public boolean isLeaf; /7% 5L 11 &
public List<CatNode> children = null; /7% -5 &
public CatNode parent; /371 /i
public int level; /2%l

public CatNode(int no, String name,CatNode parentNo,int 1, boolean isLeaf) {
this.no = no;
this.name = name;
this.parent = parentNo;
this.level =1
this.isLeaf = isLeaf;
if (lisLeaf) {
children = new ArrayList<CatNode>(5);
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public void addChildren(CatNode node) throws Exception  {
if (isLeaf)  {
throw new Exception("add child error to leaf node:" + no);

}
children.add(node);

public String toString() {
String temp = this.name;
for (CatNode child : children) {
temp += "\n"+ "child:"+ child.no +":"+child.name ;

}
temp +="\n";
return temp;
} \
} 137,
—Fr
P T A HRAL 749 RO LS R

public class CategoryMap extends HashMap<Integer, CatNode> {
public CategoryMap(){ /#Jit J73%
String sql =
"SELECT ID,isnull(FATHER ID,0) FATHER ID,CAT NAME,CAT LEVEL "+
"FROM DP_DISPLAY order by ID" ;
PreparedStatement stmt = con.prepareStatement(sql);

ResultSet rs = stmt.executeQuery();

CatNode thisNode = new CatNode(0,"ROOT",null,0,false);
this.put(0, thisNode );

while(rs.next()) {
int code = rs.getInt("ID");
String name = rs.getString("CAT NAME");

int fatherID = rs.getInt("FATHER _ID");
int level = rs.getInt("CAT LEVEL");

boolean isLeaf = true;
CatNode parentNode = this.get(fatherID);
thisNode = new CatNode(code,name,parentNode,level,isLeaf);

if(parentNode.isLeaf) {
parentNode.isLeaf = false;
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L
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parentNode.children = new ArrayList<CatNode>(5);

}
parentNode.children.add(thisNode);

this.put(code, thisNode );

}
£L NP i IIEAT

public class CountNode {
public int no;/532K 5
public String name;//453 244
public boolean isLeaf}//5& 75 A AR
public List<CountNode> children = null;
public CountNode parent;

public int count;

public CountNode(int no, String name,CountNode parentNo,boolean isLeaf) {
this.no = no;
this.name = name;

this.parent = parentNo;

this.isLeaf = isLeaf;
if (lisLeaf) {
children = new ArrayList<CountNode>(5);

@Override
public boolean equals(Object 0)  {
if(o instanceof CountNode) {
CountNode t = (CountNode)o;

return (t.no == this.no);

}

return false;
}
@Override

public int hashCode(){

return this.no;

}
ST RIT R S
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BTG — 5T H
HashMap<Integer, CountNode> catl Set = new HashMap<Integer, CountNode>();
for (Count ¢ : facetCounts) {

Integer cat2Id = Integer.parselnt(c.getName());

CatNode cat2Node = catMap.get(cat21d);

CountNode newParen = cat1Set.get(cat2Node.parent.no);

if (limitCat > 0) {
if (cat2Node.parent.no != limitCat) {

continue;

if (newParen == null) {
newParen = new CountNode(cat2Node.parent.no,
cat2Node.parent.name, null, false);
CountNode childNode = new CountNode(cat2Node.no, cat2Node.name,

newParen, true); 1 39\;

childNode.count = c.getCount();
newParen.children.add(childNode);
catlSet.put(newParen.no, newParen);
} else {
CountNode childNode = new CountNode(cat2Node.no, cat2Node.name,
newParen, true);
childNode.count = c.getCount();
newParen.children.add(childNode);

}

fitH] MatchAllDocsQuery 3R [ FT A sk, ARJa F0284001, ZMET LLSEIL— 2R T
PR DT o
HAE LM RG T INREM T H bobo-browse Chttp:/code.google.com/p/bobo-browse/) -
AN T EAE B Spring HERL,  HTERBRGT— £,
ARG AE DU AT IR I AT 4 R R .
/**
* @param cat 4THi %5
* @param q 4T EC ]
* @return 4} 2K G801HHIER
* @throws Exception
*/
public List<CatInf> catCounter(int cat,Query q) throws Exception  {
CategoryNode thisNode = ListContainer.catMap.get(String.valueOf(cat));
if(thisNode.isLeaf) {
g ikig)a—%, AREMEITSH
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return null;

List<CategoryNode> children = thisNode.children;
if(children == null) {
return null;
}
ArrayList<CatInf> catList = new ArrayList<CatInf>( children.size() );
DocSetHitCollector all = new DocSetHitCollector(reader.maxDoc());

searcher.search(q, all );
DocSet allDocSet = all.getDocSet();

String termField = null;///Z X 5]
if (cat<=0) {
termField = "hs1"//%f 1 J2 ] ID 5 f#A#1E hs1 41
} else if (cat<100) {
termField = "hs2";//45 2 JZ ] ID S AEA#ALE hs2 5
}
IR ALz, WHERTSR UL Fo R
for (int i=0;i<children.size();++i) {
NGRS TR R 45 5
CategoryNode currentNode = children.get(i);
DocSetHitCollector these = new DocSetHitCollector(reader.maxDoc());

searcher.search(
new TermQuery(new Term(termField, currentNode.no)),
these );
int count = these.getDocSet().intersectionSize(allDocSet);
if(count>0) {
Catlnf catInf = new CatInf();
catInf.name = currentNode.name;
catInf.no = currentNode.no;
catInf.count = count;
catList.add(catInf);

}
Collections.sort(catList);//%} 7» 2G5 v+ 45 Ak 7 ) 4

return catList;

}

A DA R S G kAR ) R 4 S A 4, AEAHERE XA S, O TSI REST XU 1)
Bege, LR IE R A& A N, W cat=Music. 1R A RS RRMITT S, Wl
“Health & Beauty”. nJLLfffH] URLEncoder 8044 W IR IRST 536 S, ltn, s i
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BN, AR

URLEncoder.encode(catName,"UTF-8");

7. TagLib "4t 7E table #5451 ()40 K48 1 45 -

public String getCatView() {
if(_catList == null)
return "";
StringBuffer output = new StringBuffer();
output.append("<table width=\"100%\" border=\"0\" cellspacing=\"0\" cellpadding=\"2\">");
output.append("<tr>");
int count =0 ;
for(CatInfe : _catList) {
output.append("<td><a href=\""); /URL Hi}it
output.append(_url);
output.append("?query=");
output.append(_query); /i
output.append("'&"); 9
output.append(InitTag. CAT_KEY); //7E URL H 3 In— "R SHH Fik—0 S0 141
output.append("=");
output.append(e.no); /2545
output.append("\" class=\"m\">");
output.append(e.name); /284

output.append("</a>(");
output.append(e.count); /%A T B SRS EE
output.append(")</td>");
if(count%3 ==2) {
output.append("</tr><tr>");

¥

count++;

}

output.append(" </tr></table>");

return output.toString();

¥
i JSP FHfiE T Tag i H getCatView:

<list:prop property="catView"/>

6.8.3 HIXHE

— I MR R H A A2 AR AR A A SR R B R . SN E
A2 22 AN G 2R, mT DU G 0 0 SR A B — A R A BLe] - o SR ped
ARG IR 2, gk B0 2 th B AH DG 10 ANial. FIHE R Lucene i i 55 AH OGinl 1)
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Titke
private static final String TEXT_FIELD = "text";

JE*
*
* @param words fRIEAH 171
* @param word EL KA IR B 17 (I F1- 1]
* @return
* @throws IOException
* @throws ParseException
5
static String[] filterRelated(HashSet<String> words, String word) {
StringBuilder sb = new StringBuilder();

for(int i=0;i<word.length();++i){
sb.append(word.charAt(i));
sb.append(" ");

/
142 }

RAMDirectory store = new RAMDirectory();
IndexWriter writer = new Index Writer(store, new Standard Analyzer(), true);

for(String text:words)  {
Document document = new Document();
Field textField =
new Field(TEXT FIELD, text, Field.Store.YES, Field.Index. TOKENIZED);
document.add(textField);
writer.addDocument(document);

}

writer.close();
IndexSearcher searcher = new IndexSearcher(store);

QueryParser queryParser = new QueryParser(TEXT FIELD,
new StandardAnalyzer());
Query query = queryParser.parse(sb.toString());

Hits hits = searcher.search(query);
int maxRet = Math.min(10, hits.length());

String[] relatedWords = new String[maxRet];
for (int i = 0; 1 < maxRet ; i++) {
Document document = hits.doc(i);
String text = document.get(TEXT_FIELD);
System.out.println(text);



F6E BEBRSIZHFPTRE <«

relatedWords[i]=text;

}

searcher.close();
store.close();

return relatedWords;

}
P XA RO DGR R, S — PR SRR, SR8 10 LU BIAR SR 2]

AR FFIEAL Yo tEAR AT

TFHUENLIREE R G % THLE AL R G % THLE MLY% THLE LI A

W5 25 A4 A1 S I PTG Yo FR ZE W 2 ) S H 17

S 1155 P2 Yo B 1 RH 5 %ol 1 18T I Y SR I 1 S 5% 35 7= Yo 1 5 155 7 Yo SR ) Yo B J 7
1EIK F %35 K York H

= EEEN% = ETHL

TRk, nT LR AN P AL R A R A DS R, THEA WS TP 1
HRHEA LI RS, M0 RA 5 R e — e S, DA R 332 ST T 2 4
H 4

KPIXAGERPfRRE . (ERE, —LIFRALE NG &% R 2 28 ) LRAT, 1M
AT 30%~40% M N R4 B O —L8mgipy, = A 0X— LG I R R A . 52 [ IR RORAT]
T HTWE W AT SC R TR RS O NS R AT, 1 SK FATIAE S PR A Ja BT [A] T ARATT SR
MELYPY

PR Cmup” mf, e miasis «RA 7.

ARtool & — M Z R SR i 5k T AR

SR )5 11T RelatedEngine 2 7 $& HEAN B 1] 1 AH G 1] o

public static void main(String[] args) throws Exception {
RelatedEngine re =new RelatedEngine(new File("D:/dic/relatedwords.txt"));
String word = "fRKIL";
String[] relatedWords = re.getRelated(word);
for(String w : relatedWords) {
System.out.println(w);
}
}

AR DAY R AR W R

R

#®iC

IR R

BRI B BRI

He i it @ 5 XK Tag #5255 RelatedTag 78 JSP [ 7 H AT G 1 2247
TERRRBEERA R € X Tag:
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<tag>
<name>related Words</name>
<tag-class>com.bitmechanic.listlib.RelatedTag</tag-class>
<description></description>

<attribute>
<name>index</name>
<required>false</required>
<rtexprvalue>true</rtexprvalue>
</attribute>

<attribute>
<name>url</name>
<required>false</required>
<rtexprvalue>true</rtexprvalue>
</attribute>

<attribute>
<name>query</name>
<required>true</required>
<rtexprvalue>true</rtexprvalue>
</attribute>

</tag>

e JEAE ISP GLIIh 5| FH R4S :

<list:relatedWords index="D:/search/related" url="Search.jsp" query="<%=query%>"/>

6.8.4 FIRAER

20 T BN GE R g NE RS RS B NS I R I B B
FMRr & . B0, inputstr idsk T _FIRAE A, queryString 10 % 2T & 1A, SLIUARHD
.

if (refind) // U SR FFEE PR A 4R
queryString =" + ("+queryString+") + ("+inputstr+")";

A FE 33 A 97 ) 25 VT DA SR PR 22 ) T
6.8.5 IWEHE

R H G P I RAT W AUE BRI AR . Bl st M A
® U CHET,
® JH ;K IP.
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® RUHHZR IR 4 R

® JURMWIH.

® LA T BN S BN AR AR B

IP Hulb 2 e 2 SRR B, (HHRBRME BN 2. £ P, A3, i3 IP. R
L[] — AW TP [ eeeee XL LA s s LT TP R A P i dERa e, ek 1P RO H]
FURHERPE L AR, BT — A B 1P R .

ALl IE Cookie sk /™ ID. Cookie A M F i A7 78] Cookie SCAIC 5% 3RHLKT,
XA S FL I — M AE AL 7 — > Cookieid BRI 23 ™ FH P AR 1 55 1) userid CUTAAR T
Ul T B WS I HAz - 8 &8 sk Rk H Cookie ARAEMMERD, i LAY idsk H & SC
A cookie TR ] LA SE 2 i) Cookie H2 &AM P ID KIMEE, W KA PR H -
ID 5E|H &R Cookie 1, WIRANFAENERIET A Cookieid, WHERAAMIILR, BA NN
“27 IXFEH AT Cookie sl ] LA ELFEAE A B A AW ME—FRIRFFE ARG . MARIX
T B BT E R A W AR S A R SEIL, UG HP ID AR P BEAAME B R A &Ml A 4
T HAE Cookie ML E MAFALE, 2 =74k T H—BARAEIREL.

W CA BRSPS I ME— bR RS, AR DOl g — SR ok R S P I
s S FrIEE B AT G R, ARG AR P AL 4R 1) Profile, HAKIERWIT o

(1 FH PN S B P IS R AR TR

(2) MRt H A5 3280 i F P i AT o 28

(3) MECHE 2 R EC P 9 sl 55 I FH s

(4) FET-H D 52 s il 4 3 A Ftll

(5) it HHE R P s - A s A sk A5 0 P A

(6) A =T7 MRS WIS AL FH - £l

WL P 5 R0 R P BE A B R A, FRATT ] DAIE sk 4 3 53 A P 44 Tl D7 2 A 1Y il
S — AT ANE R Y <

® JL T RIS BB P A 43

® JLTH AL DL ACE

® JL T H AT A IR IR

® JLTHI DGR ) E R E A

N T AT R T, — AR R H Al s E O SR AR T, S A
SCARSCH A, HEREAE ] logback (http:/logback.qos.ch/) HIH EDIHESZIL. Logback ##4LT 3
A~ jar fi Core. Classic. Access. H:H Core J&3Efit, oAt/ T XML, logback-
classic #& SLF4J JFUAERISEHL, LR e LU HiAth logging R4 L85 'E . 44K logback-classic
AT slfdj-api. logback-access 45 servlet Z#sfEk. #1L http-access M) log Zhig. SLF4]
Chttp://www.slfdj.org/) JLT-BEM AT HERIS 81T,

KHEIH — L FFE 3 ANy sif4j-api-1.6.1.jar. logback-classic-0.9.21 jar F1 logback-
core-0.9.21.jar. Logback 1lid logback.xml A THCE -

KA YT HES 2] D/logs/log SCAFH, Bri)—RHEFFURI, WERMHEE K —4
B A

TEAR RIS TR H 2K

\

145,
—F
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private static Logger logger = LoggerFactory.getLogger(SearchBbs.class);
B PAT - OHR RIS, il A ORI G R E R T TP LR A I [ A

logger.info(_query—+"|"+desc.count+"|"+"bbs"+"|"+ip);

HE S log.txt s SR B 140 T

f1 7842 ) L3 7|topic|124.1.0.0[2007-11-21 12:25:36
42354 ) L[28|bbs|124.1.0.0[2007-11-21 12:25:42
[ 24|18]topic|124.1.0.0[2007-11-21 12:26:05

R 44)2|shangjial124.1.0.0/2007-11-21 12:26:05
PRZ|145(bbs|124.1.0.0[2007-11-21 12:26:06
PRZ4|18]topic|124.1.0.0[2007-11-21 12:30:33

XH, 51 AR PR, B 2 FRE RN R, 3 SRR, 4
HE 1P Huhk, 555 F R R A,

RJGE MR H AR, MERNFTEG R &2 0, ] DA 2R 5 2 i i
keywordAnalysis & H':

CREATE TABLE [keywordAnalysis] (
[searchTerms] [varchar] (50) NOT NULL ,--## % 5]
[AccessCount] [int] NULL , --##2{%%
[Result] [int] NULL  --i%ii& [A] 4% 4

)

B8N =T

R 2 i 2 R S AN R SCAS(E S, B U B A b T il - A 1 2
B AN Google MR IHE A HAT AR A NSRRI A 5 o IR T XL H R
srire

6.9.1 Py yEinlidak

A LUE Cookie L= M MR I SCHE T, SRJmml nl LM W 1 R A S 7ok
FUWTHI 4R . S5 N AT B - A ifliel. Cookie 78 P HHSEHL LA—Fh2EMBL map 1)
TR, H R R AR R 2R X % . 10T response X %38 il Cookie, AU .

Cookie cookie = new Cookie("query", query);

cookie.setMaxAge(60*60*24*30);  //B'E cookie FRIAE U B (FAALZEAD)

/18R JGlId response X% [ addCookie /7295 N cookie A AEAERL

response.addCookie(cookie);

TR request X4 1 getCookies J7 243 81—/ MU & AT Cookie 115141 .

Cookie[] cookies = request.getCookies();

1188 3 173X B Ll RS 23 SR A 3R] ) Cookie
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String query = null;
for (int i = 0; i < cookies.length; i++) {
Cookie ¢ = cookies[i];
if (c.getName().equals("query")) {
query = c.getValue();

}

TR T AT S BRI query ) Cookie. WSREE A 5 ANFEMII,
MFERE 5 AR Cookie. MR Web FLH TR LA HII, 7T IXLE K
LT, R RR IR,

6.9.2 H.AE8EL1E

AT RSAHIRZIC R Vin . R HEPEFERKER Google TRIFE, 2l

IHE T A ZR X 73 ok
AT DA SR A5 B b M — e By T, baidu EHL) “User-Agent” {5 S :
147,

Baiduspider+(+http://help.baidu.jp/system/05.html) —r

Goolge JEHL[F] “User-Agent” 155 5.

Mozilla/5.0 (compatible; Googlebot/2.1; +http://www.google.com/bot.html)
I T A S

String userAgent = request.getHeader( "User-Agent" );

public static String[] getBotName(String userAgent) {
userAgent = userAgent.toLowerCase();
int pos=0;
String res=null;
if ((pos=userAgent.indexOf("google/"))>-1) {
res= "Google";
pos+=7;
} else
if ((pos=userAgent.indexOf("msnbot/"))>-1) {
res= "MSNBot";
pos+=7;
} else
if ((pos=userAgent.indexOf("googlebot/"))>-1) {
res= "Google";
pos+=10;
} else
if ((pos=userAgent.indexOf("webcrawler/"))>-1) {
res= "WebCrawler";

post=11;
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} else

if ((pos=userAgent.indexOf("inktomi"))>-1) {
res= "Inktomi";
pos=-1;

} else

if ((pos=userAgent.indexOf("teoma"))>-1) {
res= "Teoma";
pos=-1;

}

if (res==null) return null;

return getArray(res,res,res + getVersionNumber(userAgent,pos));

6.9.3 15855

A DA R RBHEY FE RG], EANE ] DL X ORVR 48 v 48 R K
(148 Y X G vH 48 2R 1a T M U5 1) TP A O N iRk, ik 6-2 Frow 1P HuhibZ&id
L BT AR P .

£ 62 IpHuutR

1P1 1P2 country city countryNo provinceNo
3740518268 3740518268 WP A4 7K N T £ P 1 12
3740518269 3740518400 W A4 7K N T RE 1 12
3740518401 3740518401 IR KN TS BH B TR LIAE R I 1 12
3740518402 3740518417 1A KN T R 1 12

AR [P TP TR

String ipin[] = getlp.split("\\.");
long ipinfo[] = new long[4];
for (int i = 0; i < ipinfo.length; i++) {
/I I\ String ZEAL ) TP Hihik- 3] long 4 fty e ey LU 2 30 sE AR SE B
ipinfo[i] = Integer.parselnt(ipin[i]);
}
long num=ipinfo[0] * 256 * 256 * 256 + ipinfo[1] * 256 * 256 + ipinfo[2] * 256 + ipinfo[3] - 1;
String sql = "select DIC Province.caption from ip,DIC Province where ip.provinceNo = DIC Province.id
and ip.ipl<=" +num + " and ip.ip2>="+ num + "";
st = con.createStatement();
rs = st.executeQuery(sql);
if (rs.next()) {
area = rs.getString(1);
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HEE R HESHE:

CREATE TABLE SC_SEARCH_STAT (

ID NUMERIC(12,0) IDENTITY , /I H 35K ID
SEARCH_WORD VARCHAR(90) NULL, 1148 2R 15

SEARCH NUM INT NULL, IHBZRIREL

SEARCH DATE DATE NULL, /AR ZE A

SEARCH RESULT INT NULL /A8 ] 13 B 45 S A =

)

PRV R KL B — K. BRI E— RN R HE P IS EE N ZR.
R HE SEARCH NUM #5— K182 SEARCH WORD XA (AT IP (G 8, [
H. [FAHbhE, R38R GE N E R SRR 2RI T,

HashMap<String,HashSet<String>> word2IP =

new HashMap<String, HashSet<String>>();//# 2 11| 2| IP [ W5t
HashMap<String,Integer> word2ResultNum =

new HashMap<String,Integer>();/4% 2% 1] 21|48 22 45 5L B it

e \
I B 149
HashSet<String> ips = word2IP.get(key);// U F44 % 17 CA71E
if (ips!=null) {

ips.add(strIP);/38 i1 4 i} TP

word2ResultNum.put(key, resultNum);
) else if (resultNum > 0) {//41 48 2R A 45 BEHOK T2

ips = new HashSet<String>();

ips.add(strIP);

word2IP.put(key, ips);

word2ResultNum.put(key, resultNum);
}

N E RE G TR

String sql =

"insert into SC_SEARCH_STAT(SEARCH WORD,SEARCH NUM,SEARCH DATE, SEARCH RESULT)
values(?,?,2,7)";

PreparedStatement pstmt = con.prepareStatement(sql);

for (Entry<String, HashSet<String>> e : word2IP.entrySet()) {
pstmt.setString(1, e.getKey());
pstmt.setlnt(2, e.getValue().size());
pstmt.setString(3, yesDate);
pstmt.setInt(4, word2ResultNum.get(e.getKey()));
pstmt.executeUpdate();
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6.9.4 IZHHEGE

A LA RN A BE 2 4 28 H & .

® XYL N n] DUEE ) S BT E A S DL, BN, filetype. site SF AT UITE
o TCAGETH ] P R A B #2022 N ) R R I L

® =i il (Session) 4RI . AR MR TR MR AL 5 6
WO, WA AR, LR RS A T — AN R ¢ TR SR Y, XK 22
Pt S X1 P PN 1 A1 K (= W e e R GO 2 o AU TR o 1 N T BN
E i I 1 AT I T S Sl S R PR N < 1 R e i e vei a1 | O R
J¥, I8 MBI — AN R R AR

® HHE 5 ] ) I S IBE m LA L 3] B 4] 2 R) () QIR B P P 2 TR %
o MBI —AMH MR “JBE” 5, XHERT “WEH” M “RIRAK”, XL %L
SERBARHIRT S48, i DA% JEAT I OCIDERE 2 40 Hh AH DG 3] o mf DA P 148 2R
WX P, HEHH P RN I SRR .

6.9.5 A ifyia Z 5B

Mg 138777, WVFRAKEOXAN T HIT G TS . s “9k”, mirke
RIRPFTALE “5K” A

S

W55 2t Ve R K Linux #8E R 4. Linux A & FRAS, X H L% 27 #) CentOS
JoBl . HERAS IP MR E — DMK ERER IPva B B, #& IP Hhk 2
201.147.214.149. ethO it & AN AW R,

# cat /etc/sysconfig/network-scripts/ifcfg-ethO
TYPE=Ethernet
DEVICE=eth0
HWADDR=00:2g:fc:1b:c3:9¢
ONBOOT=yes

USERCTL=no

IPV6INIT=no

PEERDNS=yes
NETMASK=255.255.255.128
IPADDR=201.147.214.149
GATEWAY=201.147.214.254

HUPT R ) 48 R 55«

#service network restart
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WIRFEE PILAR AU . ] DL RSB U W R G, AR 5 b WL A SRl
R A shHLAR . [RIRE L DNS H ) 1P sl

6.10.1 RE%] Web JIR55 7%

il E Java FRES, ¥E AN R JAVA HOME 1 PATH (M8 . 162U AS S /ete/bashre:
#vi /etc/bashrc.
B AT

export JAVA HOME=/usr/local/jdk1.6.0 21
export PATH=$JAVA_HOME/bin:SPATH

M Tomcat & 75 Wk http://tomcat.apache.org/ | %, tar.gz 4.

# wget
http://www.fayea.com/apache-mirror/tomcat/tomcat-7/v7.0.33/bin/apache-tomcat-7.0.33.tar.gz

—
#tar -xf apache-tomcat-7.0.33.tar.gz

SRSB4 N Tomeat FTE F K N AE . 1520 & S04 catalina.sh:

#vi /usr/local/apache-tomcat-6.0.32/bin/catalina.sh
TESCAF catalina.sh (R FAR AL &G INUT R AT
JAVA OPTS=-Xmx1024m

B0 Tomeat it E 0 server.xml, fENENFIR TS M 8080 &% 80, JfH ¥ UTF-8

G iy :

#vi /usr/local/apache-tomcat-6.0.32/conf/server.xml
B4 I A
useBodyEncodingForURI="true" URIEncoding="UTF-8"

LA Web W AT —A> war 4, RJAME IS4 LI webapps/ #1421, 2 A Bk

45 war B ) Web N o

AT DA R 46 T A R R SO

#tar -cjf price.tar.bz2 ./price

FEAERIAEG T 8R4 (9304 price.tarbz2, SR 5 F Hs 4 SCIF
#tar -xjf price.tar.bz2

& 3)) Tomcat:

#startup.sh
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1 f Tomeat »&15 CL&IET T

#pgrep -1 java

AT H A

#ps -ef |grep java

FEAUL RSS2 3R A 1 v] BEAR X AL IR S5 2 Tomceat JRSS151EI, 2 ABZ T A
Apache /RS B A3 Tomeat Z 7, 5645 1 Apache RS :

#httpd -k stop

1% Apache JIR55 2 CAfFIL T -

#pgrep httpd

R T ERELERE, ATLUE ] Resine ACHEERA T, Resin [ ngnix o Apache i,

http://www.caucho.com/download/ F % Resin %% A
fr bin H N, H vi dr 44 startResin.sh 301

152 vi ./startResin.sh
v
TESCAF AN R AE S

export LC_ALL=zh CN.GB18030
export LANG=zh_CN.GB18030
nohup ./httpd.sh & -Xms512M -Xmx1024M

#4735 H 5% /home/webbak/ROOT2012:
cp -t /ROOT/ /home/webbak/ROOT2012
Ja 3 Resin 4.

resin.sh start

IR, ARG W S — NG R AL o IRAL S R I AL S, M9 DNS fF
o WIFEM DNS fFEJG, BEECSAHY DNS L4745 E. Windows R~ (1) fir &7
At

>ipconfig /flushdns

AN ALK

>nslookup www.lietu.com 198.153.192.1

iy

PIAN

Cl

i

6.10.2 Pijil-¥cdi

M S TCIR VT T, ATRE R T . Rl W B R A A HE 4 i 2% ity
2 Distributed Denial Of Service, fAi#k DDOS. 7% k55 #5275 78 DDOS IR 1 — i
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1A T i A2 -
#netstat -anp |grep 'tcp\ludp' | awk '{print $5}" | cut -d: -1 | sort | uniq -c | sort -n

XA iR 2 FERBIRST 4510 1P, (HEHC{E, DDOS IEERMRERIL, EhlfE
M2 1P Mk, A4S 1P Mk A A . fldn, EAIACEE 1P, W R iXrt, BMifE
DDOS I, iR IATIRADER I8 . XA CC Bt

AN A AR R NN LA 2D IEAEAC BT R N

#fnetstat -n | grep :80 [wc -1

RORE s iE ER AE RS . V2 I TG — A B S5 S H0IERE, R A A RIEAEMT 2%
&, AbIRS AR RN . WESIERRN B SAIRRIIAE, HARE 500 DUE, #ATRE
i) o

#netstat -n | grep :80 | grep SYN [wc -1

WAEE 100, i SYN BGHERRREL. KEPF) SYN 15K FECRIER NGB ZE0, 1f1E
W TCP R ICVEMA 58 i =R ARE T, 1 3 R AR H A1) 2% 8] W] AR AR SX M )

Linux HZF# tcp max_syn backlog 5& X backlog FAF AN K-8 8. E Redhat
AS 1, XAMEBIAE 1024, XAMERTIEABE, —REREAKE) SYN Kol fefiif i
FEAZ 5o ] L BUT fip 48 ot AR S R 4E

# sysctl -w net.ipv4.tcp_ max_syn backlog="2048"

£F Linux 7] DU & /ete/sysctl.conf, 5 I1F F1 328 TIA 2 R4

# add by geminis for syn crack
net.ipv4.tcp_syncookies = 1
net.ipv4.tcp_max_syn backlog=2048
net.ipv4.tcp_synack_retries=1

Linux A — MBI TERIELD “AWEFE” 1 IP #4555, #Ch iptables.

REZEHAFENMH iptables. PHIE 1P 2 FHIEIXAS 1P Ui MATAT RS S5 R, AUE
Web 554, EHFE FTP. telnet 55. AWML, 1R 2 R G0 B 5 1R b il 4 340 4 H
iptables, I LK. 1B E IS iptables HIRCE SO, e SECENL. B, —
ABERAAR, ATRESPHLIERUT ] SSH. FTP. HTTP MR HARMIIRS: . PRI, A2 $E4w
BRI S iptables-confige fIF M Linux iy 217 HE N iptables iy 4. WIRAEILEH 1, W4
TN SILIX N4, Ne L% 61

BHLZEM 120.60.0.0 %1 120.60.255.255 5 H A [ IP.

#iptables -1 INPUT -m iprange --src-range 120.60.0.0-120.60.255.255 -j DROP

FEFHIE—AN TP, 1 120.60.43.201, A% T )2

#iptables -A INPUT -s 120.60.43.201 -j DROP

IR iptables SCIF, MUANGREEE, AT K62
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#iptables -L

iptables ANGE A BN PFHCEE 1P, HAETFahbtw. —MEELIKA DDOS deflate el H
ik DDOS Bt [ 1P,

AFDARCE 44 L) TP ik, IS CE : /ust/local/ddos/ignore.ip.list.

P HbhikA B IS A TG B (1), BRIL 600 05 B Zh bRt et i ml & sofy, BiAn]
DLE N P EIZ AT BRI 1 208D A7 1P Mkl B i, mT LA i e R IS AR 25 L B 42
AR,

XL ] DLUE AE AL B S /usr/local/ddos/ddos.conf H .

4%% DDOS deflate:

# wget http://www.inetbase.com/scripts/ddos/install.sh
# chmod 0700 install.sh
# /install.sh

N Hf#ER— T DDOS deflate JEIA = Zifd & SCAF ddos.conf:

#it### Paths of the script and other files

PROGDIR="/ust/local/ddos" IS E 3%
PROG="/ust/local/ddos/ddos.sh" [ FE B Re A

IGNORE _IP_LIST="/ust/local/ddos/ignore.ip.list" ASEA SN RTIES
CRON="/etc/cron.d/ddos.cron" //crond 72 A4S A

APF="/etc/apf/apf"
IPT="/sbin/iptables"

#iHH# frequency in minutes for running the script
#it#Ht# Caution: Every time this setting is changed, run the script with --cron
it option so that the new frequency takes effect

FREQ=1 BB 2 A —k, BRIAH 1 434

###### How many connections define a bad IP? Indicate that below.
NO_OF_CONNECTIONS=150 /s KEZHOEE, B X A1 IP ol brak, ERIARDAT

#i##H APF_ BAN=1 (Make sure your APF version is atleast 0.96)
#it## APF BAN=0 (Uses iptables for banning ips instead of APF)
APF_BAN=0 //1: i APF, 0: difH iptables, #EZ7{{i/H iptables

#iHt# KILL=0 (Bad IPs are'nt banned, good for interactive execution of script)
#i### KILL=1 (Recommended setting)
KILL=1 1A Bl 1P, BRIARIA)

#it##H An email is sent to the following address when an IP is banned.

#### Blank would suppress sending of mails
EMAIL_TO="root" 117326 PR MIS AL 4R ) SR Bk, e AP 1 B A6 B
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I
(@)
i

##### Number of seconds the banned ip should remain in blacklist.
BAN_PERIOD=600 /57 TP FRTE ), AR 175 4ot i

A A48 crond A4S BIAT,
AT uninstall.ddos >R EIE A

# wget http://www.inetbase.com/scripts/ddos/uninstall.ddos
# chmod 0700 uninstall.ddos
# ./uninstall.ddos

EUFI) T e %% CSF (Config Security Firewall), ‘&0 DIERNCKFRE FORY RS 2% %
4, CSF 2] U ot i1, F&T iptables BT k8, R 5452 CPanel. CPanel 524 M4
ST E W2 Web TEA MG R S, Wi 2 n] DLEE e I EML S 6
Windows #:1E R4t

AT T BT SRR R R R NP3 A, SR I 48— I N A % B 1
(7715, CSF B k3R 7 97 1k2 s, ey A3 B waE 806 s R 1P,

A] LI e M 2 1, U SO R . Rl BL AR /N AL E ) DDOS A CC
Hiitie

CentOS iy 256 %% CSF AR Afi .-

yum install perl-libwww-perl perl iptables
wget http://www.configserver.com/free/csf.tgz

tar zxf csf.tar.gz

U ZRAT Apache IR 55 A BC A, IIHAAT -

sh /cst/install.sh

LUPNER: A= S EiD & P IUE AR

sh /cst/install.directadmin.sh

IR B P R B e, W] LI AT A e
perl /etc/csf/csftest.pl

T A ) U T LA BB K b

osf -s

HOPT A BB KK

osf-r

JRHTRR I, B A5 1T K

csf -f
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B =%

AN T Java HESE Spring SCILMAE R S, I HA-4H TR 2 B2 H A4
RIUIGEFHRSEIN, 2 5 AR R S A o Aol 2 R A4

HTTP PATCH J5i&{E 2010 4% 3 HA A IERWTT, Spring 3.2 JF4i 3 ¥F PATCH
J7ie

KA TG E RN, I LAZE D s 0 A HE b 48 A2 A i e B — M8 R 5148, T 2E4E
DR IN R] S /16, (BATRAR TR A R A IR AT AL .

DA R A7 B3 e 45 - JavaScript, T DU E R ) HTML #5285, Fo e 22 4 H
JavaScript.

2010 4E R A Scriptaculo.us SEILH 358 Y BE, 24 jQuery FFIRWMAT 5, MM
Prototype [¥] Script.aculo.us AT, &5 WebAssembly Hi AR KW G, A SR A 25
Jnfe] o

BT Spring, & CUEH] Struts2 SRSZIUE R SR . Struts2 HFRA B REES, BN
WRAATSRAE T Hr b 4k, b n] U] Spark Chttp:/sparkjava.com/) Wi FF A HESL

Sk b, BARIMEAT A Rl glan, AL ERBUIRES, 7FEH S
AA G, H AR 80l F o AR .

A e A, WA R T E AR B OC T S, A BAT AR S HE A
AN 0 I A v 1] Rk 2 1 DT

B R S5 R oUrh R /N4 8 . R HTMLS Hr ) sre J@ 1t v] A AR AF R 7R K
I BRI, T DAEIEA B RS H IR S o XA ] <img>FR%%

<img src="data:image/gif;base64, XXX XXXXXXXXXX...">

XH, xxxxx...wBo0 & Gif B A 23517 base64 gwfil.

FHZEHE RS, MRV ELLENEDKREZ T HPERER K, Pril
SR B GO S KA o 3R [R1E5 R 05 B AT B S AP R ), AH— g #2 H P Al Re ARG
FIERE, REALZGIBARMRIIEE . A& RIR G IBE RS — TUEAR RS LG L,
[F IR BT ] BRI A R 45 AR SR G483 (Aggregated Search) [ . A7 KBLT
Naver Chttp://www.naver.com) IXFEFZEA UL

TEAR RS R TR AT 5B o 8 SRR AT 2 MR 4 2 bE 4n i 35 W2 2K
()R AR BRTS 5t/ ERR s B0 AMiG B B R BN bR s BB B2 ot 6
Ao AR SORFER o

QAe] A WAt 2 L BRWE 2 AR BEASR] profile #fEH AN R A A 25 R vy 5, AL TR~
FEAE R A TR HESE
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OCR ¥Rl

X R FR S, AT LAEH] OCR (Optical Character Recognition, J62% 4R 4
BARAH R, ARG RE],

- Tesseract

Leptonica J& —MJFUZE,  Horn 605 77 ) 145 b FIURT B 4G 70 A I RS e R . R A
Tesseract #K#ffi Leptonica, JtLAUI R EAE iy 2471847 Tesseract 7] LA %44 Leptonica, #X )5
‘2 4% Tesseract.o

fi/f] JavaCPP Presets #EfiL[] Tesseract Java API. 4G\ https://github.com/bytedeco/
javacpp-presets %k HEHIFAIY]) JavaCPP Presets, SR JGHRIEEAE RGRMAETHFHIN 5
M, UnFE Windows FHRILAG[A: javacpp-1.3.jar. leptonica-1.73-1.3.jar. leptonica-windows-
x86.jar. tesseract-3.04.01-1.3 jar. tesseract-windows-x86.jar.

A B S PON Rl BRSO A SRR ST, )RR A S SO B S . PR 5
PRSI R

import org.bytedeco.javacpp.BytePointer;
import org.bytedeco.javacpp.lept.PIX;
import org.bytedeco.javacpp.tesseract. TessBaseAPI,;

import static org.bytedeco.javacpp.lept.pixRead;
import static org.bytedeco.javacpp.lept.pixDestroy;

public class MinimalExample {

public static void main(String[] args) {
TessBaseAPI api = new TessBaseAPI();
if (api.Init(".", "ENG") 1= 0) { //INZZ IR SCEFF IR S
System.err.println("Could not initialize tesseract.");
System.exit(1);

String filePath = "03-27-15-33-15 jpg";

-

<m

N
<
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/I leptonica [ 4] TN K5

PIX image = pixRead(filePath);
api.Setlmage(image);

//3KEL OCR 53

BytePointer outText = api. GetUTF8Text();
String string = outText.getString();
System.out.println("OCR output:\n" + string);

/B N IR N A7
api.End();

outText.deallocate();
pixDestroy(image);

}

A L H Resultlterator.BoundingBox(RIL. WORD, coordl, coord2, coord3, coord4)/j /4%
el Rl N 2. X RIL. WORD nJ LAYR LRl 4% iim] . A~ A B T b AT 1A I 1A 4
/ ol o F R IEAR ) e AR W R

(158
At BytePointer outText;

TessBaseAPI api = new TessBaseAPI();
if (api.Init(".", "eng") !=0) {
System.err.println("Could not initialize tesseract.");

System.exit(1);

PIX image = pixRead("03-27-15-33-17.jpg");
api.Setlmage(image);

/%33 OCR 43

outText = api.GetUTF8Text();

System.out.println("OCR output:\n" + outText.getString());

final Resultlterator ri = api.Getlterator();

int x1 =0;
intyl =0;
int x2 = 0;
inty2 =0;

IntPointer coord] = new IntPointer(x1);
IntPointer coord2 = new IntPointer(y1);
IntPointer coord3 = new IntPointer(x2);
IntPointer coord4 = new IntPointer(y2);

ri.Begin();



if (ri 1= null) {

do {
BytePointer word = ri.GetUTF8Text(tesseract. RIL_ WORD);
float conf = ri.Confidence(tesseract. RIL_ WORD);
boolean box = ri.BoundingBox(tesseract. RIL. WORD, coord1,

coord2, coord3, coord4);

System.out.println(word.getString());
System.out.println(coord1.get()+" "+coord2.get()+" "+coord3.get(
System.out.println(conf);

System.out.println(box);

} while (ri.Next(tesseract. RIL. WORD));

api.End();
outText.deallocate();

pixDestroy(image);
B PR B 745 L«

TessBaseAPI tesseract = new TessBaseAPI();

String dataPath =".";

String language = "eng";

int initRet = tesseract.Init(dataPath, language);

tesseract.SetVariable("tessedit char whitelist",
"BCDFGHJKLMNPQRSTVWXYZ0123456789-");

tesseract.SetVariable("language model penalty non freq dict word", "1");

tesseract.SetVariable("language model penalty non dict word ", "1");

tesseract.SetVariable("load system dawg", "0");

N A
# git clone https://github.com/tesseract-ocr/tessdata. git

5 FH IR SCH S chisim.traineddatas:

TessBaseAPI api = new TessBaseAPI();

nnon

int ret = api.Init(".", "chi_sim");

Z R FEPAT OCR /L5

public class OCRTask implements Callable<String> {
String imgFile;

public OCRTask(String f) {

FE7Z OCRIRA!

Y+ u+coord4.get());

S Gm—
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imgFile = f;

@Override
public String call() throws Exception {
TessBaseAPI api = new TessBaseAPI();
if (api.Init(".", "eng") !=0) {
System.err.println("Could not initialize tesseract.");
return null;
}
PIX image = pixRead(imgFile);
api.Setlmage(image);
BytePointer outText = api. GetUTF8Text();
String string = outText.getString();
outText.deallocate();
pixDestroy(image);
api.End();
return string;

}

& T JavaCPP Presets, 7] LLffi ] Tess4J(http://tessdj.sourceforge.net/). i H Tess4J 48
(LY N

File imageFile = new File("eurotext.tif");

ITesseract instance = new Tesseract();

String result = instance.doOCR (imageFile);

System.out.println(result);

OpenCV 3 #4 TesseractOCR 1] API ANEFEAGLHT, T2 A opencv_contrib i H [
text AR B, H {7 A C++F1 Python [ SZERACHD .
WURA RS s, AT BLE SNSRI A 258 7 i) Java ARRS AT .

public static void createlmage(String str, Font font, File outFile,
Size size) throws Exception {
int width = size.width;
int height = size.height;

/LB R

Bufferedimage image = new Bufferedlmage(width, height,
BufferedImage. TYPE_INT_BGR);

Graphics g = image.getGraphics();

g.setClip(0, 0, width, height);

g.setColor(Color.white);

g.fillRect(0, 0, width, height);//5t H F th I e 47K ] v, s =22 15 3¢

g.setColor(Color.black); /1T il 2 (R
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g.setFont(font); Vo &N ES= 2N
FontMetrics fm = g.getFontMetrics(font);

int stringWidth = fm.stringWidth(str);

int x = (width - stringWidth) / 2;

int ascent = fm.getAscent();

int descent = fm.getDescent();

M AT EESE T y */

Rectangle clip = g.getClipBounds();

int y = (clip.height - (ascent + descent)) / 2 + ascent;

g.drawString(str, X, y); /1 SR
g.dispose();
ImagelO.write(image, "png", outFile); /%t png B F
}
\ =
7.2 & TensorFlow IRBIX S
WHE SN jar 43 tensorflow-1.2.1 jar. libtensorflow-1.2.1 jar 1 libtensorflow jni-1.2.1 jar. \
NPT 161,
SR .

/7% 48 B () TensorFlow fiRAS 5

System.out.println("I'm using TensorFlow version: " + TensorFlow.version());

TensorFlow #AFA ] Tensor KA RV A HI K. Tensor & —ANHr KA ) 2 YE 4L
Ao B, —A 64 frifHEEhy &

Tensor s = Tensor.create(62L);
g/l\géﬁ [F T ¢

float[] x = new float[]{1,2,3,4,5,6,7,8,9,0,1,2,30};
Tensor tx = Tensor.create(x);
System.out.println(tx); /4t Tensor FIHZIR

A 3X2 R RO

float[][] matrix = new float[3][2];
Tensor m = Tensor.create(matrix);
System.out.println(m.numDimensions()); /4 4 £ 5

PAT I 5

Graph g = new Graph();
Session s = new Session(g);

Tensor nodel = Tensor.create(1.01);

Tensor node2 = Tensor.create(4.0f);

System.out.println(nodel.floatValue());



162
L

>

ﬂ%r
JJ:ti

Elasticsearch REIEIEZRS |2

System.out.println(node2.floatValue());
A H
Operation ol =
g.opBuilder("Const", "nodel").setAttr("dtype", nodel.dataType())
.setAttr("value", nodel).build();
Operation 02 =
g.opBuilder("Const", "node2").setAttr("dtype", node2.dataType())
.setAttr("value", node2).build();
Operation node3 =
g.opBuilder("Add", "sum").addInput(o1.output(0)).addInput(o2.output(0)).build();
System.out.println(node3);
List<Tensor> results = s.runner().fetch("sum").run();
System.out.println(results.get(0).floatValue());
s.close();

TensorFlow Java APl fifi & 5 AFIPATHY . B S SCFF A TensorFlow #RAE 1 K]
%A% Python MSFEATIR 2 S Z0 HIMEA] APL CEIJZPE. Alivhdeds. b asds).
FIAkSE, @iAE Python HRJEIEIE, REHEANT R AR Java N IR

i N RIF BT ST AT 73 2R ARG A R

I/ INBAER S A

String modelpath = "d:/test/";

Path path = Paths.get(modelpath, "tensorflow_inception_graph.pb");
byte[] graphDef = Files.readAllBytes(path);

NS WIES
String imagepath = "data/lion.png"; /#1144 FR
byte[] imageBytes = Files.read AllBytes(Paths.get(imagepath));
Tensor image = Tensor.create(imageBytes);
Graph g = new Graph();
g.importGraphDef(graphDef);
Session s = new Session(g);
Tensor result =

s.runner().feed("DecodeJpeg/contents", image).fetch("softmax").run().get(0);
final long[] rshape = result.shape();
int nlabels = (int) rshape[1];
float[] probabilities = result.copyTo(new float[1][nlabels])[0];
System.out.println("probabilities len: " + probabilities.length);
System.out.println("label: " + maxIndex(probabilities));
s.close();

i TensorFlow Tl K45 58 2 RS an

public static void main(String[] args) {
if (args.length !=2) {
printUsage(System.err);
System.exit(1);
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}
String modelDir = args[0]; /8 SCAF () B 42
String imageFile = args[1]; //E§ 30

HBENINGRGF AR ST
byte[] graphDef =
read Al1BytesOrExit(Paths.get(modelDir, "tensorflow_inception graph.pb"));
List<String> labels =
readAllLinesOrExit(Paths.get(modelDir,
"imagenet_comp_graph label strings.txt")); VAE N i e i
byte[] imageBytes = read AllBytesOrExit(Paths.get(imageFile)); 11 NG S

try (Tensor image = constructAndExecuteGraphToNormalizelmage(imageBytes)) {
float[] labelProbabilities = executeInceptionGraph(graphDef, image);
int bestLabelldx = maxIndex(labelProbabilities);
System.out.println(
String.format(
"BEST MATCH: %s (%.2f%% likely)", \
labels.get(bestLabelldx), labelProbabilities[bestLabelldx] * 100f));

}

Java [f] importGraphDef()riHU F A THHE K (£F Python XA i tf.train.write_graph 5
HD, ERA MR AZ R FEEEmE ) KME.

TensorFlow [ SavedModel #&UELHFAT AL (BB, K pURA. HAdooHds) mpr
fAfER. Bk, wRASE Java PEH], LM SavedModelBundle.load 8% A ]Il 2548
AR 251 o

Python " IRI{RAE B AR T &

def save _model(session, input_tensor, output tensor):
signature = tf.saved_model.signature def utils.build signature def(
inputs = {'input": tf.saved model.utils.build tensor info(input tensor)},
outputs = {'output’: tf.saved model.utils.build tensor info(output tensor)},
)
b =saved model builder.SavedModelBuilder('/tmp/model')
b.add meta graph and variables(session,
[tf.saved model.tag_constants.SERVING],
signature def map={tf.saved model.signature constants. DEFAULT SERVING SIGNATURE DEF KEY:
signature})
b.save()

SRIGAE Java TP INE LAY

try (SavedModelBundle b = SavedModelBundle.load("/tmp/mymodel", "serve")) {
// b.session().run(...)



>> _ Elasticsearch KEIRIEZERS |

- OpenCV

TR ) SCF R, nr RS TR A AR, SR E A . AR AR A S R R A
PR, 5 fE F B /N ISR TERE AL 5 SO I X 8. OpenCV HR AL 3 7 IRt g AR TRl
Uifig.

M4HAE Windows | %% OpenCV 3.x. HEM OpenCV ‘B J5 Mk Chttp://opencv.org)
#, OpenCV JE (3.x ) opencv-3.x.0-vcld.exe, RJEAEIEFEMINL EFEI N OpenCV 3L
o 3T H Java P OpenCV, HFHZEMAICAE: A7 \opencv\build\java [¥] opencv-3xx.jar
SCAEFE F\opencv\build\java\x64 (HF 64 {72 4) B4 \opencv\build\java\x86 (X}F 32 {7 &
4) 1 opencv_javadxx.dll FE. BEANSCHE 3xx JEZRAE M ET OpenCV AT EREE =L,
U1, OpenCV 3.0 J& 300, ifif OpenCV 3.2 J& 320. 7F Eclipse HtX W AN SCA £ H 7 i,
FCrR) dI I BA P AR

Mat s&— N2 U ELIREAL, v LA B ) S AN . S BT EISEE WL 2
A s . B —AS 5XS R RS W R .

JME SR A INE dit
System.loadLibrary(Core.NATIVE LIBRARY NAME);
System.out.println("OpenCV Version:" + Core. VERSION);
Mat m = Mat.eye(S, 5, CvIype.CV_8UC1);

System.out.println("mat =" + m.dump());

(K1 OpenCV A HEBE N FTAT L e 38, 97 LA SE 0 IE 2 5 L BN

String inputlmg = "shucai-1.jpg";
Mat image = Imgcodecs.imread(inputimg);
System.out.println("empty?"+image.empty()); /U1 % image ZAF), WA R

WEORBENET R, WA LR Java A G BRI A T RESFI Java 15 AL 2
ifig, 250 Mat Al Bufferedlmage HAH#: . 4 148 Bufferedlmage 444/l Mat, Ht
G —ANFr ¥ Mat:

Mat newMat = Mat(rows, cols, type);

SR )5 M Bufferedlmage "R F AL, FFHUEIAN newMat:

newMat.put(row, col, pixel);
SEREHAAD T

public static Mat img2Mat(BufferedImage in) {
Mat out;
byte[] data;
intr, g, b;
int height = in.getHeight();
int width = in.getWidth();
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if (in.getType() == Bufferedlmage. TYPE INT RGB
|| in.getType()== BufferedImage. TYPE INT ARGB) {
out = new Mat(height, width, CvType.CV_8UC3);
data = new byte[height * width * (int) out.elemSize()];
int[] dataBuff = in.getRGB(0, 0, width, height, null, 0, width);
for (int i = 0; i < dataBuff.length; i++) {
data[i * 3 + 2] = (byte) ((dataBuff[i] >> 16) & 0xFF);
data[i * 3 + 1] = (byte) ((dataBuff[i] >> 8) & 0xFF);
data[i * 3] = (byte) ((dataBufi]i] >> 0) & OxFF);
}
} else {
out = new Mat(height, width, CvType.CV_8UCI1);
data = new byte[height * width * (int) out.elemSize()];
int[] dataBuff = in.getRGB(0, 0, width, height, null, 0, width);
for (int i = 0; i < dataBuff.length; i++) {
r = (byte) ((dataBuff[i] >> 16) & 0xFF);
g = (byte) ((dataBuff[i] >> 8) & 0xFF);
b = (byte) ((dataBuff[i] >> 0) & 0xFF);
data[i] = (byte) ((0.21 * r) + (0.71 * g) + (0.07 * b)); // luminosity

}
out.put(0, 0, data);
return out;

}
4 Mat ¥4 4 BufferedImage:

public static Bufferedlmage mat2Img(Mat mat) {
byte[] data = new byte[mat.width() * mat.height()
* (int) mat.elemSize()];
int type;
mat.get(0, 0, data);

switch (mat.channels()) {
case 1:
type = Bufferedlmage. TYPE BYTE GRAY;
break;
case 3:
type = BufferedImage. TYPE 3BYTE BGR;
// bgr to rgb
byte b;
for (int i = 0; i < data.length; i =1+ 3) {
b = datal[i];
data[i] = data[i + 2];
data[i + 2] =b;
}
break;

<K




Elasticsearch REIEIEZRS |2

default:
throw new IllegalStateException("Unsupported number of channels");

Bufferedimage out = new Bufferedlmage(mat.width(), mat.height(), type);
out.getRaster().setDataElements(0, 0, mat.width(), mat.height(), data);

return out;

7.3.1 HiAbEH

XFRE RS wf RO BB TR A

Mat image = Imgcodecs.imread("infol.jpg");
Mat rgb = new Mat();

Imgproc.pyrDown(image, rgb);

String outputfilel = "t1.jpg";
Imgcodecs.imwrite(outputfile1, rgb); /KI5 5 A\ 2 3L 14

Ep Rl S Gl PN

Mat image = Imgcodecs.imread("infol.jpg");

Mat rgb = new Mat();

Imgproc.resize(image, rgb ,new Size(1920, 1080));
String outputfilel = "t2.jpg";
Imgcodecs.imwrite(outputfilel, rgb);

Imgproc.resize Jj %5 AT .

public static void resize(Mat src,
Mat dst,
Size dsize,
double fx,
double fy,
int interpolation)

T FH dsize BRARTR ¥, ANEEPE AR
T AR EHG 4E R AN T 1000 X 1000 52 K71,

Mat image = Imgcodecs.imread("infol.jpg");

float ra = (float) 1000 / Math.max(image.width(), image.height());

Size dsize = new Size(0, 0);

Mat output = new Mat();

Imgproc.resize(image, output, dsize, ra, ra, Imgproc.INTER LINEAR);
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A DU B A L 5 S0 (R X AR A5 7 5 1A -

112 e
Mat morphKernell = Imgproc.getStructuringElement(Imgproc. MORPH_RECT, // %/
new Size(4, 1.8));

ITRIRAFBL ) B 50 5

Mat dilatepic = new Mat();

Imgproc.dilate(bw, dilatepic, morphKernell); /SEELi4k
String outputfile3 = "deskew/dilatepic.jpg";
Imgcodecs.imwrite(outputfile3, dilatepic);

e el R SR -

Mat grad = new Mat();
Imgproc.cvtColor(image, grad, Imgproc. COLOR BGR2GRAY);

] LA R (] 5 [ S A A
Imgproc.threshold(grad, bw, 102.0, 255.0, Imgproc. THRESH_BINARY); /{8 & 102
W n LU OTSU 832 A 3 S — B4k :

Imgproc.threshold(src_gray, bw, 0.0, 255.0, Imgproc. THRESH_BINARY
| Imgproc. THRESH OTSU);

Se Al ARG A AR TEAZPAT IS i . Imgproc.getStructuringElement 7% m] PAFREL
. MR FIERE R CEBRD, AT,

Mat bw = new Mat(); //H KA —{HALI

N

(m

]
<

Imgproc.threshold(grad, bw, 0.0, 255.0, Imgproc. THRESH BINARY
| Imgproc. THRESH_OTSU);

112 e
Mat morphKernel = Imgproc.getStructuringElement(Imgproc. MORPH_RECT, /451
new Size(7, 10)); /% 7,55 5 10

1 RAT 55 o FE) B 450 2

Mat erodedpic = new Mat();

/AT Bk

Imgproc.erode(bw, erodedpic, morphKernel);

Imgcodecs.imwrite("erode.jpg", erodedpic);
H TR A R IR 24, ATELH A Imgproc.findContours J5i%. 1 %k4%
ARSI T

List<MatOfPoint> contours = new ArrayList<MatOfPoint>();
Mat hierarchy = new Mat();
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Mat mask = Mat.zeros(erodedpic.size(), CvType.CV_8UC1);

ISEI YR R AN ST S R AR
int mode = Imgproc.RETR _LIST;

Imgproc.findContours(erodedpic, contours, hierarchy, mode,
Imgproc. CHAIN_APPROX_SIMPLE); //i& 0] it 5 % R 40 B ¥ 51) 2%

for (int idx = 0; idx < contours.size(); idx++) {

Rect rect = Imgproc.boundingRect(contours.get(idx));

Mat maskROI = new Mat(mask, rect);
maskROI.setTo(new Scalar(0, 0, 0));
Imgproc.drawContours(mask, contours, idx,

new Scalar(255, 255, 255), Core.FILLED);

double r = (double) Core.countNonZero(maskROI) /75 F|AE 1% 2 s 5k
/ (rect.width * rect.height);

if (r> .45 && (rect.height > 8 && rect.width > 8)) {
Imgproc.rectangle(image, rect.br(), new Point(rect.br().x
- rect.width, rect.br().y - rect.height), new Scalar(0,
255, 0));

_n

String outputfile = "contours.jpg";
Imgcodecs.imwrite(outputfile, image); /4 HHE H 7510 2% )5 1

i/l OpenCV H (R Ik 73 S S GRS I AR A 41 T

/1nE dil
System.loadLibrary(Core.NATIVE LIBRARY NAME);
CascadeClassifier faceDetector = new CascadeClassifier(

"haarcascade_frontalface alt.xml"); /B EE 20 5> 0%
AR PR BN B R X 52

Mat image = Imgcodecs.imread("infol.jpg");

MatOfRect faceDetections = new MatOfRect(); /TRl 45 5 BN A MK 21

faceDetector.detectMultiScale(image, faceDetections);

System.out.println(String.format("Detected %s faces",
faceDetections.toArray().length));

JHER H B FH AR TEHE H >k
for (Rect rect : faceDetections.toArray()) {
Scalar color = new Scalar(0, 255, 0);

Imgproc.rectangle(image, new Point(rect.x, rect.y), new Point(
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rect.x + rect.width, rect.y + rect.height), color, 3);

B NEH ) BB S
String filename = "infol-FaceDetector.jpg";
System.out.println(String.format("Writing %s", filename));

Imgcodecs.imwrite(filename, image);

X AL R Ay R S, AT BA#E ] opency traincascade H Ll 2k xml B S04
1] LI H] GPU + OpenCL 15 OpenCV 1z4Ti# /% .

7.3.2 SRR

O (ROD) S X 38AF N A, 8T Tesseract P51 .

MatOfPoint cnt = contours.get(idx);
Rect rect = Imgproc.boundingRect(cnt);
Mat cropped = new Mat(image, rect); /D) N B PR 4 DXk

—_n

String outputfile = "contourshanzi " + idx + ".jpg";
Imgcodecs.imwrite(outputfile, cropped); /7% AL S X IR T S

RSB T, ARJE MR T RN HERR o e 5E B3R

public class ContourROI {
public int index; /45
public int momentsX; //J5t/L»

public ContourROI(int index, int momentsX) {
this.index = index;
this.momentsX = momentsX;

}
e £R K4 -

ArrayList<ContourROI> rois = new ArrayList<ContourROI>();
for (int idx = 0; idx < contours.size(); idx++) {

MatOfPoint cnt = contours.get(idx);

Moments mo = Imgproc.moments(cnt);

int cx = (int) (mo.m10 / mo.m00); /L

rois.add(new ContourROI(idx, cx));

}
)5 A Lambda R HEF:

rois.sort((ContourROI s1, ContourROI s2) -> {
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return s1.momentsX - s2.momentsX;

P

String text = TessOCR.ocr(rois); /AR HEF J& HIN5F 15050 B A

N T WS DO, R DU A A TR A R R R R . B R AR 1 1] A RE
SO At i EARCEN U] S i R SV AT
Mat imgThreshold = new Mat(); // H ¥x & Fr
Ik ) O S SRR
Core.inRange(image, new Scalar(200, 200, 200, 0), new Scalar(255, 255,
255, 160), imgThreshold);

IAERRAO B B, Wl H AR BRI

Mat output = new Mat();

Core.bitwise_not(image, output);

Core.inRange(output, new Scalar(200, 200, 200, 0), new Scalar(255, 255,
255, 160), imgThreshold);

int num = Core.countNonZero(imgThreshold); /75 21|45 %% s £

N T HRBUGRK I SCF B, AT LICRAISE I, A Canny 32k I 1 75 92 U H ST
?ﬁ% o
String inputlmg = "table/inclined text squares rotated.jpg";

Mat image = Imgcodecs.imread(inputlmg);

Mat gray = new Mat();
Imgproc.cvtColor(image, gray, Imgproc. COLOR BGR2GRAY);

Mat bw = new Mat(); /IFRATF A4
Imgproc.threshold(gray, bw, 0.0, 255.0, Imgproc. THRESH BINARY
| Imgproc. THRESH OTSU);

113 %%
Mat morphKernel = Imgproc.getStructuringElement(Imgproc. MORPH_RECT, /% /£
new Size(7, 10)); /3¢ & 7,515 10

11 SRA 5 il I ) P 450 5
Mat erodedpic = new Mat();
AT

Imgproc.erode(bw, erodedpic, morphKernel);

//Canny 1245l
Imgproc.Canny(erodedpic, erodedpic, 300, 1000, 5, true);
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7.3.3 ARt

M VS RN U A RE IR R AR 2SO R A B

Mat src = Imgcodecs.imread("text.png");
Mat src_gray = new Mat();
Imgproc.cvtColor(sre, src_gray, Imgproc. COLOR_BGR2GRAY);

Imgcodecs.imwrite("inclined text src_gray.jpg", src_gray);

Mat output = new Mat();
Core.bitwise_not(src_gray, output);

Imgcodecs.imwrite("inclined text output.jpg", output);

Mat points = Mat.zeros(output.size(),output.type());
Core.findNonZero(output, points);

MatOfPoint mpoints = new MatOfPoint(points); 171
\

MatOfPoint2f points2f = new MatOfPoint2f(mpoints.toArray());

RotatedRect box = Imgproc.minAreaRect(points2f); /{5 Z {5 #} 5 f

Mat src_squares = src.clone();
ISR R
Mat rot_mat = Imgproc.getRotationMatrix2D(box.center, box.angle, 1);
Mat rotated = new Mat();
Imgproc.warpAffine(src_squares, rotated,
rot_mat, src_squares.size(), Imgproc.INTER CUBIC);

Imgcodecs.imwrite("inclined text squares rotated.jpg",rotated);

RotatedRect ¥ A RESE UL 08 145 Bk T X S A B, 1828 ] RotatedRect 1)
size.width F1 size.height.

RotatedRect rotatedRect = Imgproc.minAreaRect(points2f);

double blobAngleDeg = rotatedRect.angle;

if (rotatedRect.size.width < rotatedRect.size.height) {
blobAngleDeg = 90 + blobAngleDeg;

}
I R I 4 £ S T e e e
Mat rot_mat = Imgproc.getRotationMatrix2D(rotatedRect.center, blobAngleDeg, 1);

AT SEM AR AL R, 75244 ] warpAffine B%X [ borderMode F! borderValue 4§
LI Hbro w LUK IR % B & BORDER _CONSTANT, XFEat<s AiUHEG % (BRI
BRANE) A B, "L ZE R E DB EE (BEae), R,

Imgproc.warpAffine(src_squares, rotated, rot_mat, src_squares.size(),
Imgproc.INTER CUBIC,Core. BORDER CONSTANT,
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new Scalar(255, 255, 255));

MatOfPoint2f srcTri;
MatOfPoint2f dstTri;
Mat warp_mat = new Mat(2, 3, CvType.CV_32FCl1);
Mat src = Imgcodecs.imread(path, Imgcodecs. IMREAD COLOR);
Mat warp_dst = new Mat(src.rows(), src.cols() * 3, src.type());
Point[] srcPointArray = { new Point(0, 0),

new Point(src.cols() - 1.f, 0), new Point(0, src.rows() - 1.f) };
srcTri = new MatOfPoint2f(srcPointArray);
Point[] dstPointArray = {

new Point(src.cols(), 0),

new Point(src.cols() * 2.0f-1.1, 0),

new Point(src.cols(), src.rows() - 1.f) };
dstTri = new MatOfPoint2f(dstPointArray);
warp_mat = Imgproc.getAffineTransform(srcTri, dstTri);

Scalar colorScalar = new Scalar(255, 255, 255, 0); /4435 5%
Imgproc.warpAffine(src, warp_dst, warp_mat, warp_dst.size(),
Imgproc.INTER AREA, Core. BORDER CONSTANT, colorScalar);

Imgcodecs.imwrite("transite.jpg", warp_dst);

7.3.4 Linux JB: % #f

A AUAIRACAS AE B Linux T3 8EH:E libopencv_java320.so, E%# T 44 128 U 1)
libopencv_java320.so SCAF. AW R AR SCRF 2 1 R 4R

OSType osType = OsCheck.getOperatingSystemType();
if (osType == OsCheck.OSType.Linux) {
libName = "libopencv_java320.s0";
} else if (osType == OsCheck.OSType. Windows) {
libName = "opencv_java320.d11";

}
System.load(new File("./lib/".concat(libName)).getAbsolutePath());

- JavaCV

Java i OpenCV Hiif HEEAE Windows 81T, A THEWAE Linux T Java i H
OpenCV e, WLIEEAH] JavaCV (https:/github.com/bytedeco/javacv). ffif] JavaCV
PO X A AR G R
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String inputlmg = "hanzi.jpg";

Mat image = opencv_imgcodecs.imread(inputlmg);

float ra = (float) 1000 / Math.max(image.array Width(), image.arrayHeight());
opencv_core.Size dsize = new opencv_core.Size(0, 0);

Mat output = new Mat();

opencv_imgproc.resize(image, output, dsize, ra, ra, opencv_imgproc.INTER LINEAR);

Mat grad = new Mat();
opencv_imgproc.cvtColor(image, grad, opencv_imgproc. COLOR BGR2GRAY);

Mat bw = new Mat(); IRSRAE —AEAL I

opencv_imgproc.threshold(grad, bw, 0.0, 255.0, opencv_imgproc. THRESH BINARY
| opencv_imgproc. THRESH OTSU);

E:327
Mat morphKernel =
opencv_imgproc.getStructuringElement(opencv_imgproc. MORPH _RECT, //#1

new opency_core.Size(6, 8)); /T 5 7,5 & 10

/TR SRAZ TR il 5 i B o0 5
Mat erodedpic = new Mat();
1T B ol

opencv_imgproc.erode(bw, erodedpic, morphKernel);

MatVector contours = new MatVector();
Mat hierarchy = new Mat();

Mat mask = new Mat(erodedpic.size(), opencv_core.CV_8UC1);

HISEIN R G R AN T S5 R 2R

int mode = opencv_imgproc.RETR_LIST;

opencv_imgproc.findContours(erodedpic, contours, hierarchy, mode,
opencv_imgproc.CHAIN APPROX SIMPLE);

for (int idx = 0; idx < contours.size(); idx++) {

Rect rect = opencv_imgproc.boundingRect(contours.get(idx));

opencv_imgproc.drawContours(mask, contours, idx,

new opencv_core.Scalar(255, 255));

opencv_imgproc.rectangle(image, rect.br(), new Point(rect.br().x()
- rect.width(), rect.br().y() - rect.height()), new Scalar(0,
255));
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}

String outputfile = "contourshanzi.jpg";
opencv_imgcodecs.imwrite(outputfile, image); /%y HiHE H 74514 2% 5 1 B 15
PO :

public class App {
public static void main(String[] args) throws URISyntaxException {
String filepath = args.length > 0 ? args[0] : Paths.get(
App.class.getResource("/lena.png").toURI()).toString();
faceDetect(filepath);

public static void faceDetect(String filepath) throws URISyntaxException {
String classifierName = Paths.get(
App.class.getResource(""/haarcascade frontalface default.xml")
.toURI()).toString();
CascadeClassifier faceDetector = new CascadeClassifier(classifierName);
System.out.println("load " + filepath);
Mat source = opencv_imgcodecs.imread(filepath);
RectVector faceDetections = new RectVector();
faceDetector.detectMultiScale(source, faceDetections);
long numOfFaces = faceDetections.limit();
System.out.println(numOfFaces + " faces are detected!");
for (int i = 0; i < numOfFaces; it++) {
Rect r = faceDetections.position(i);
opencv_imgproc.rectangle(source, new Point(r.x(), r.y()), new Point(r.x()
+ r.width(), r.y() + r.height()), new Scalar(0, 0, 255, 0));
}
opencv_imgcodecs.imwrite("faces.png", source);

faceDetector.close();

W75 K&

1999 4, Intel A F]FFIAIEARAMH CHIFREITHENIALIE OpenCV, JEXKH Itseez 24
FYEYT. 2016 4F, Intel AFISE T Itseezo M 2.4.4 fRALLG, OpenCV FUHSCHF Java. H

F 3.2 liA, OpenCV [ Java API %} Windows AN RGBT

ALK LeNetS 45 #J R T . LeNet5 & F-HIEEFMHA M%K% 2 —, WA T 1994

BT T EERE IO WU ESE SRS, 7T LU ResNeto
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Br T A At CAAR, ik ] DAdE AT 28 i 58 B ) — 1k

Tesseract I/l FH A A HAE 1985 4E3 1994 AN FF A, 1996 AT TR ZMHE
M, DMET MR Windows #4E RS, JHAE 1998 FHHAT T —L8 C+HLIfdus. 2005 4F,
B TF T Tesseract YFACS . H 2006 4, Tesseract Hi Google 23 F] JF K o

BOFT RS E A 3.05.01, T 20174 6 A 1 H&kAi. Hofri 3.05 JFEACHE AT LA github
i 3.05 73 3 34T

Tesseract #717E T 4.00.00alpha hAS I IFACHSIE T I i iZ M4 (LSTMD SE3, W]
M github (1) 34 33K

RN
<_
)]
<
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)% AR

FATRZAC R HAR AN A SAEAE 1 IE R 2, e N RAERE T
A RR R

AL RER PR EUTMA BB, W TN S IR, X B E S 4 —
o DT, RIA A A ERR R S T i, DMERERS 1S 2 A 25 5

B £RETIE AR

h T SN SCAS TR A, nl DU SCAR AR ont B IR E LR ARRS o il dn, AR <Al
Wy 7 2B Java JRACIS . ] JCodeModel Chttps://github.com/phax/jcodemodel) “E At
i

public static void main(String[] args) throws IOException, JClassAlreadyExistsException {
JCodeModel cm = new JCodeModel();
JDefinedClass dc = cm._class("animal.Cat");

&

JMethod m = dec.method(0, String.class, "say");
m.body(). return(JExpr.lit("meow"));

File file = new File("./target/classes");

file.mkdirs();
cm.build(file);

}

BN RPAS R

public class Cat {

String say() {
return "meow";

)
}

WA LIER] JDT C(https://github.com/eclipse/eclipse.jdt.core) A YR CHS . A= IEARHE Y
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By,

AST ast = AST.newAST(AST.JLSS);
CompilationUnit unit = ast.newCompilationUnit();
PackageDeclaration packageDeclaration = ast.newPackageDeclaration();
packageDeclaration.setName(ast.newSimpleName("example"));
unit.setPackage(packageDeclaration);
ImportDeclaration importDeclaration = ast.newImportDeclaration();
QualifiedName name = ast.newQualifiedName(ast.newSimpleName("java"),
ast.newSimpleName("util"));
importDeclaration.setName(name);
importDeclaration.setOnDemand(true);
unit.imports().add(importDeclaration);
TypeDeclaration type = ast.newTypeDeclaration();
type.setInterface(false);
type.modifiers().add(
ast.newModifier(Modifier.ModifierKeyword. PUBLIC_KEYWORD));
type.setName(ast.newSimpleName("HelloWorld"));

MethodDeclaration methodDeclaration = ast.newMethodDeclaration(); 1 77i

methodDeclaration.setConstructor(false); St

List modifiers = methodDeclaration.modifiers();
modifiers.add(ast.newModifier(Modifier. ModifierKeyword. PUBLIC KEYWORD));
modifiers.add(ast.newModifier(Modifier. ModifierKeyword. STATIC_KEYWORD));
methodDeclaration.setName(ast.newSimpleName("main"));
methodDeclaration.setReturnType2(ast
.newPrimitiveType(PrimitiveType.VOID));
SingleVariableDeclaration variableDeclaration = ast
.newSingleVariableDeclaration();
variableDeclaration.setType(ast.newArray Type(ast.newSimpleType(ast
.newSimpleName("String"))));
variableDeclaration.setName(ast.newSimpleName("args"));
methodDeclaration.parameters().add(variableDeclaration);
org.eclipse.jdt.core.dom.Block block = ast.newBlock();
MethodInvocation methodInvocation = ast.newMethodInvocation();
name = ast.newQualifiedName(ast.newSimpleName("System"),
ast.newSimpleName("out"));
methodInvocation.setExpression(name);
methodInvocation.setName(ast.newSimpleName("println"));
InfixExpression infixExpression = ast.newInfixExpression();
infixExpression.setOperator(InfixExpression.Operator. PLUS);
StringLiteral literal = ast.newStringLiteral();
literal.setLiteral Value("Hello");
infixExpression.setLeftOperand(literal);
literal = ast.newStringLiteral();
literal.setLiteral Value(" world");
infixExpression.setRightOperand(literal);
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methodInvocation.arguments().add(infixExpression);
ExpressionStatement expressionStatement = ast

.newExpressionStatement(methodInvocation);
block.statements().add(expressionStatement);
methodDeclaration.setBody(block);
type.bodyDeclarations().add(methodDeclaration);
unit.types().add(type);

System.out.println("unit: " + unit.toString());

o L FROEARAS A

package example;
import java.util. *;
public class HelloWorld {
public static void main(  String[] args){
System.out.println("Hello" + " world");

TR PRI K% YR, B Agent Al Person, J&& A2y 128, Al LAKRHE A4
2k Java I8

public class Agent{
b
public class Person extends Agent{

private String name;

}

JavaPoet 1 1] LA s ACHS . AT LA https://github.com/square/javapoet % ME—[1] jar £
javapoet-1.9.0.jar, #RJ5 /D0 H 38 hixhx AN H .

com.squareup.javapoet.MethodSpec & X /77%, com.squareup.javapoet. TypeSpec & XK,
com.squareup.javapoet.JavaFile fiitJsifCns, A pAigan .

/1R Tk
MethodSpec main = MethodSpec
.methodBuilder("say")// /724 say
.addModifiers(Modifier. PUBLIC, Modifier. STATIC)// /5 % 44 Hij & i 47
.returns(void.class)
.addStatement("$T.out.println($S)", System.class,
"meow").build();/3X HLEIST FI$S H It i A7 7

GolkE S

TypeSpec helloWorld = TypeSpec.classBuilder("Cat")//2 44 Cat
.addModifiers(Modifier. PUBLIC)
.addMethod(main) //7E2SEH I 5 7%
build();
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/1B1%E java SCAF
JavaFile javaFile = JavaFile.builder("com.example.helloworld",
helloWorld).build();

javaFile.writeTo(System.out);

RN N Y Java GRS,

package com.example.helloworld;
import java.lang.System;

public class Cat {
public static void say() {
System.out.println("meow");

}
}

RDFReactor Chttps:/github.com/semweb4j/semweb4j) T {E{E RDF2go 2 .. RDF2go /&
—NMH%RE, SEHLT Jena Y Sesames
ABE A s ] A S T i — AT AR 58 i«

non
s

-
(_
©
<

CodeGenerator.generate("bucket.owl", "src", "ontotest.modell", Reasoning.rdfs, true, true);

AT L] Byte Buddy Chttps://github.com/raphw/byte-buddy) 7E Java ARAS RIS AE B
(ARES

Al DAAE TS AR R R AR B . NS T R IS A B IR A S A R B 2K
] DBpedia il AAE b — A>T BE & UL EE . DBpedia 15 B H2 BOHE 42 T00 H 1) 5% £ 42 https://
github.com/dbpedia/extraction-framework/.

{FH IDT 4w iFAh

IProject myProject;
IProgressMonitor myProgressMonitor;
myProject.build(IncrementalProjectBuilder. INCREMENTAL BUILD, myProgressMonitor);

B H R 1 77 19 9w P4 JavaCompiler 4 5 ACHS o

/56K javahome/lib K[ tools jar SCAH:, XA A MAAFAE
System.out.println(System.getProperty("java.home"));
JavaCompiler compiler=ToolProvider.getSystemJavaCompiler();

System.out.println("JavaCompiler: " + compiler);
int results = compiler.run(null, null, null, "f:/test/Cat.java");
System.out.println((results == 0) ? "Zw 3 0" : " 1PE RIK);

1] LI H] Aspect] Chttps://github.com/eclipse/org.aspectj) Wl X AN T7 L H H o
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W RPF KT . Person 2R —AN 715 swmming(), T Aspectd WXt iX AN J5 32 1

Blhn, MRS “ONIER K T A AR
xiaoming.swmming();

g TR ) “E LUK T 7. T ABAT IR SR AR R AR RS, I E xiaoming 1 H
TR

AL JavaParser Chttps:/github.com/javaparser) 18IS, 46N HEACHS, 2
P R I mT BAEH] MongoDB A#iff H 255 S

Bt — N H S H javaparser-core-3.3.2.jar XM, Java JHACIER IR IE A Expression
2K TR AR 7R i T MethodCallExpr (125, iy B YEARAS T AT 18 7v2

import com.github.javaparser.JavaParser;

import com.github.javaparser.ast.expr.MethodCallExpr;
import com.github.javaparser.ast.visitor. Void VisitorAdapter;
import com.google.common.base.Strings;

180 import java.io.File;
Y port ]

import java.io.IOException;

public class MethodCallsExample {
public static void listMethodCalls(File projectDir) {
new DirExplorer((level, path, file) -> path.endsWith(".java"), (level,
path, file) -> {
System.out.println(path);
System.out.println(Strings.repeat("=", path.length()));
try {
new VoidVisitorAdapter<Object>() {
@Override
public void visit(MethodCallExpr n, Object arg) {
super.visit(n, arg);
System.out.println(" [L " + n.getBegin().get().line
+" "+ n);
}
}.visit(JavaParser.parse(file), null);
System.out.println(); /Z54T
} catch (IOException e) {
new RuntimeException(e);

}
}).explore(projectDir);

public static void main(String[] args) {
String dir = "F:/workspace/JavaParserPlay/src/example";
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File projectDir = new File(dir);
listMethodCalls(projectDir);

}

B2 =aEs

AT ARE SRR, RS AR IS R JER 2 AN FRE IR S5 SEARRR
SRR T AN H IR T ST

8.2.1 SEHXSE

Duke Chttps:/github.com/larsga/duke) FJ HJ-7F AN R/ B I h A E A idsx, e H
T A A T REACKAH [ S S AR AN R 2 P ) id 5k . Duke  AAFR E I 5040 U500 234
P, RIS A VEEEAS (Cleaner) JEBREHE (RIVH—4k),

HHFEAER: DeduplicationMode F RecordLinkageMode

8.2.2 HubHIHRg

IS WM AT R PN R S T 2 () 22 5% distance(S, T). U1 gold Fl good 2 [ % —
AFBE, 17 gold A bad 2 [A] 22 HE 2 1) 7B, JrLA distance(gold, good)< distance(gold, bad).

BN TFR R S=515 = su M T=11tp = 1,

AT 01, AR ¢ BRI SO B s T, R B R R I X A
Wo XTI S H B T a2 — R R RAE, ARZHINE /DL DS, T). diEEREa
FELAR =

(D A T — N8 S T — A4

(2) MER S I — A4

(3) AN T — 5.

D(S,DFF AR . D(S, Tt MNANT R L. i, 8 gold 4l good /b
T2 1 RGBT, 2 1 B Uk o, JITLL D(gold, good)=1. M4 gold #&#i¥ bad f/b>
T3 RGwEEERYE, FTLA D(gold, bad)=3. [k, D(gold, good)< D(gold, bad).

distance(gold, good)n] AF XA AT gold M E )G —ANF4F d Bk good H11H)
de BUAXPIANFAREAHIEL, BT d XA AP IR AT S B R s g, A0 2 0.

YT S PR s AT AT € ok, Rt RETERT s e R, B« 1fF
16, FEGREEERMER AR co B = MIBH PRI KEZ RT3 =40, MR
Hre, =M

c(a, o)<c(a, b) + c(b,c)

M a Bt e AN AN R T 200 b XA IR . c(a, o)W F4F 18] 1) AZ
o MR, BHNFREREZEAE K. 520 HE AP A2 S AR
HEM P AL

N

<m

—_
<
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W s A A, A2 00 W s At ARl AR 2 1. AT B A ACHE R -

if(s!=t) c(s,t)=1
if(s==t) c(s,t)=0

distance(goods, good)n] LAF BXFETHE AT R : P B i Ja — MR s A3 2 T H
P15 H good.

distance(goo, good) nJ LA BUXAE T EAS BB IR IARG — A A7 d g2l 7 H
PR

BRI S BIF-Hf 51005, BAE S 10 THIF 5 610001, 54F Tje D, = D(S,T;)

08 ¥R TH Mg )] fe:

® i )n N NI R H bR AT o i SRR E R H AR A R e S

FAIEMFARSE, AR 0, AR E 1o H £, B9 st Din = Ditnet + Sy 1) o

® R G — MEFRAR R T BT . MIBR sp: Duwp=Dmrn + 1o

® i NG — N HR PRI R T HFR AR . A ty: Dy =Dypr + 1o

DijtH Diy joi~ Diyj~ Dy . VFE D Wil 8-1 i

B 8-1 Vg P I L) 1

1 “levenshtein” 5 #ihY, “meilenstein” LUK 8-2 s
1 e v e n S h t e i n

0 = + 0 = = = - = = = =
m e i 1 e n s t e i n

Kl 8-2 "meilenstein"fl"levenshtein" [t 4 i PH 55

e 82, “=" FORILEC b T “o” Fomiifie; “+7 FondliNs “-7 KonMibx.

A E

Dyt p=> Dy BLAE -8

Dyt 1 => Dy st s o t

Dypt ->Dpy BLE +t

W D(gol, goo) X411, M D(gold, good)t k413 T, P24 D(gold, good)R1 D(gol, goo)H]
{EARIA o FTEARTBLIA A D(gold, good)fki#i T D(gol, goo)Ifi. 1fii D(gol, goo) AKX+ D(go,
go)I{H, D(gol, goo)Lt D(go, go)M{E K—1 .

R ] A R . ] 8-3 SR THE D(abe,abb) ] UM . HH D(abe,abb)
HCHi T+ D(abe,ab)~ D(ab,abb)F D(ab,ab)[]45 5 . D(abc,ab) -> D(abc,abb)f /& H Fx Hin] T 14
—ANF4F b. D(ab,abb) -> D(abc,abb)ifi LU HLIA S MR —F4F co D(ab,ab) -> D(abc,abb)ik
JER AR S BT — AN TAT ¢ B be X HL D(ab,ab)fE &l 8-3 EGHIL T, M i
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fiftvh 57 D(abc,abb)if, 2 E K 114 D(ab,ab).
abb

abb

— \Nab

ab abb ab
ab%ﬁ \ab ab/ \a\a l\Xa
AN AR R AR R AN R
K 8-3  TI-AH g I B 1n) L) 1
Y P R A AU R i B H AR BRI MR, I AU IME, GEIE S . mR AL A
TE— WG FANRE SR, S INXAEG 2t 1 s
KA G B EE ES (E A 56 2 (Recurrence Equation):

abc

Dm—l,n—l + C(Sm ,tn )5
Dm’n =min Dmfl’n + 1,
qu + 1

MR SEIU R ] AT R AR, AR .

public class RecursiveEditDistance {
private String s; /{5 5
private String t; / H #5 5

public int distance(final String s1, final String s2) {
this.s = s1;
this.t = s2;
/AN R S =S| IFH j=|T| , 5 D3,)
return distance(s1.length(), s2.length());

}

s THIET 1 ASFRFR) ¢ TEIET § ASTRFZ IR BE B
protected int distance(final int i, final int j) {
NS ZAT AR TR S RE R 2 R 57 17
/I System.out.println(String.format("Checking pair: %s, %s", 1, j));
if (i==0) { /UWFRIRARFBRKSER 0, T gmiE i 22 B AR5 5 K
return j;
}
if G==0) { /U R HARFFFERACEE R 0, WS’ BH 2l V5 7 15 B A B2
return i;
}
a5
int cost = 0;
if (s.charAt(i - 1) != t.charAt(j - 1)) {
cost=1;

}

N
(
w
<
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S A TR L gt 3 A4 ) 7

int del = distance(i - 1, j) + 1; PR R S — AN A4 R H A e
int ins = distance(i, j - 1) + 1; IR ER RN — A A H b R

int rep = distance(i - 1, j - 1) + cost; //J§ & & —ANFRE R B b
return Math.min(del, Math.min(ins, rep));

}

N RR A MR, WA 27 R B v RO . P DL 1 ) R o S 4 SR A
Ko BIAHRITNERIN R R L5 BT 208 M HashMap A6 oH A0 IR 4528, 31X
HURHI 440 . SEARRS 4 F

/**

* @param s Hi Y5 H

* @param t A H¥5 8

* @return Y5 A3 FN E A5 A 2 8] R S R 2

Y

public static int editDistance(String s, String t) {

int i; /38 U 74T 85 HAS R
int j; /38 H AR 45 £ (1 AR 5
char s_i; /AR RIS | DSFAF
char t_j; // HFRFFF R IS § ANF10F
int cost; /ARH

N5, WE
int n = s.length(); /Y& 45 & K
int m = t.length(); // H ¥5 255 £ 1K
if (n==0) {

return m;
}
if(m==0) {

return n;

}
int[][] d = new int[n + 1][m + 1]; /45 /NE B4 4

I 255, YR 1T 0.0
for (i=0; i <=n; it+) {

d[i][o] =1
b

IS —FI RN 0...m

for (j = 0; j <= m; j++) {
d[o]i] =3

}
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1155358, KRBT s WG A 1~n).
for 1= 1;1i<=n;i+t) {
s i=s.charAt(i - 1);

IER 430, AR e PENFRF G 1~m).
for j = 1;j <= m; j++) {
t j=t.charAt(j - 1);

1155 5+
HUTR s[TEETF 5], WA 2 0
HUR s[IARZET t[j], WM 1
if(s i==tj){

cost=0;
} else {

cost=1;

}

1155 6 25

BB AR BTG di]55 T 3 AN S/ME

Mfa. EHIELIGHN 1: d[i-1,j] + 1

//b. ZEIAFIETCIN 1: d[i,j-1] + 1

Me. Fe B A ERITMARH: d[i-1,j-1] + cost

d[i][j] = Minimum(d[i - 1][j] + 1, d[i][j - 1] + 1,
d[i- 1][j - 1] + cost);

}

174
IHEEARIPIRB3, 4, 5, 0)45 K 5, #E B TEHIG d[n,m]H
return d[n][m];

}

VRSP R AR H ) 2 R S 2 P BUNAFIR 2 K 201 B B A . LS LAY
HX — DM S 3, AR EOR S R SR . PrRAr DU — e 848 i . 4
P, K sdength(+1. i@y A7 ef s BRIy, 28 1 A —4efidl d 2“2
A CAE” EE AL, dsk T BoBT R B AR T . AR N EAE LA H AR A4 ¢ IR
Sl 48 d SRR 2 A —YeE, RPN po IXAEMEE O/ B LLATHIACO THEL
A FET XA V3 AN BIME. VR, BADIFARITHAEN T, AU ASHR T X
AR TR R I A MIE R B I — AN B 5 f— A System.arraycopy()o

public static int editDistance(String s, String t) {

if (s==null || t ==null) {
throw new Illegal ArgumentException(" 743 £ AN fE /2 25");

}

int n = s.length(); /R 745 B 1K B

N
(_
()]
<
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int m = t.length(); // B A» 5 B 1K

if (m==0) {
return m;

} else if (m==0) {
return n;

}

int p[] = new int[n + 1]; /5T — /KT R4 £
int d[] = new int[n + 1]; //ZK-F A4 Sl
int_d[]; /AR BIACH p F d B o ALAF

557 E s it RS

int i; /38 745 s
int j; /38 )] F45 R t

NS A

char t_j; // t 56 j NE4F

@ int cost; //CH

for 1=0;1i<=n;itt) {
plil =1
}

for j =1, j <= m; j++) {
t j=t.charAt(j - 1);
d[o]=j;

for (i=1;1<=n;it++) {
cost=s.charAt(i- 1)==t j?20:1;
/] left+1 A top+1, LA 2 5% ffi+cost BA T B/ ME
d[i] = Math.min(Math.min(d[i - 1] + 1, p[i] + 1), p[i - 1]
+ cost);

¥

AT B BT S AR AT AR AT — AT I BE B A
_d=p; /AT—ATUWEEREA T, EAAE SRR B AR AT
p=d;
d= d;
}

_ETARER R g5 G — RS EACH: T d Fl p,  BRIUE p IRAE L& Sealn AR -4k
return p[n];

H
EASEHUR LA A XA LI HE A ER R AR, AR S
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AN H
WA PR A — IR B . B, ab H AT M — A BT LA MR ba, T
L ab 1 ba MIZmAEFE 252 1. B hnAs i & 18 25,

int swapDist;
if(s1.length() > 1 && s2.length() > 1 &&
sl.charAt(0) == s2.charAt(1) && sl.charAt(1) == s2.charAt(0))
swapDist = editDist(s1.substring(2), s2.substring(2)) + 1;
else
swapDist = Integer MAX_VALUE; /WIS AT AIULHS, BiAREAS e

8.2.3 Jaro-Winkler /325

W T LA 4430 ] LIE ] Jaro-Winkler $H . A B R E ZRARS P, Ll Jaro-
Winkler 25T T 2 4A 38 43 e AH R A0 7457 53 5 v 1R 29 5

public class Jaro {
/**
* AFBIASTAT H G Jaro BE ESAHALLEE
%
* @param string1 5 1 NN T4 5
* @param string2 5 2 N T4 H
* @return —> 0~1 Z[A] (¥4
&
public float getSimilarity(final String stringl, final String string2) {
IR PR K BER — O T AT AL R BE )
final int halflen = ((Math.min(string1.length(), string2.length())) / 2) + ((Math. min(string1.length(),
string2.length())) % 2);

N

(m

by
<

IR AT R
final StringBuffer common1 = getCommonCharacters(stringl, string2, halflen);
final StringBuffer common?2 = getCommonCharacters(string2, stringl1, halflen);

RSB A 3 R A ARG DL
if (commonl.length()== 0 || common2.length()== 0) {
return 0.0f;

IR A FREAC I AL AR 8, AR, Wi [E] 0.0f
if (commonl.length() != common2.length()) {
return 0.0f;

1143 BT )2

int transpositions = 0;
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int n=commonl.length();
for (inti=0;1<n;it++) {
if (common1.charAt(i) != common2.charAt(i))
transpositions++;

}

transpositions /= 2.0f;

/I8 Jaro Hbr
return (commonl.length() / ((float) stringl.length()) +
common?2.length() / ((float) string2.length()) +
(commonl.length() - transpositions) / ((float) common1.length())) / 3.0f;

/**
*IR[B]—A> string2 P I stringl TFAR 74T ER A7, U SR U 45 0 B 5 1) ] KRG
*
* @param string1
* @param string2
* @param distanceSep
* @return 1R [F]—ANF5F H A7
*/
private static StringBuffer getCommonCharacters(final String stringl, final String string2, final int
distanceSep) {
BV TR [E1 22 X
final StringBuffer returnCommons = new StringBuffer();
/g —A> string2 MIRIASH T4k 3
final StringBuffer copy = new StringBuffer(string2);
113X string1
int n=string1.length();
int m=string2.length();
for (inti=0;1i<n; it++) {
final char ch = stringl.charAt(i);
HCEATREN TR, WS, WIHREGR 1R
boolean foundlIt = false;
1545 I 5 A HEAT LR
for (int j = Math.max(0, i - distanceSep); !foundlt && j < Math.min(i + distanceSep, m - 1);
i
ISRk E
if (copy.charAt(j) == ch) {
foundlt = true;
HHE I B B 45
returnCommons.append(ch);
/1 LI string2 F T8 R ORI AL EE
copy.setCharAt(j, (char)0);
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}

return returnCommons;

}
THEFE AN ] Jaro-Winkler #H/LE

String s1 ="sony";
String s2 ="sonf";
Jaro j = new Jaro();

System.out.println(j.getSimilarity(s1, s2));

8.2.4 LbHEe

P o vl CLLEAS AN A A7 R, IR 0.0 (GREGERARFD Al 1.0 (eSS
AV R AHARLE o A T ARMBAE B o B o A P A e AR [ SR — 48, i ., AN[FZRA
B LI T EA— o i, LB A PR A 55 2 2R A 45 Eh A Sl e — 1127 ) o

Duke $efit T —2elbidy, - H o LLEIE no.priv.garshol.duke.Comparator 4% 1K SZHL H
LA AR -

® [ cvenshtein

] Levenshtein Zw’Heh Bk vH AR . BEAC b, BIENFRFR 1 2755 2 prik
{1 et 4 PR A )

® WeightedLevenshtein

WeightedLevenshtein #& Levenshtein [0 FC & A, A G d 4 4E v] L2 lie AN [5] R AL
Ho R FHBCART R S N AR A, PSR F I E R P R ZE R
otk e A 1 — /M1, R4 “Main Street 127 F “Main Street 14”7 1R KA A

® Jaro-Winkler

Jaro-Winkler AHAVEERE, J& o 3O SCA L H I dpe ] T H) A B o T DA &t
S RNGE FCRAARLE o 0T AR A4 R R AN KT

® (QGramComparator

QGramComparator 7 #2>KF1 Levenshtein AH{LL, (R & IEATEFIAMIT, Fr LAGT-Horp
FRim] A BEEHT RS I 4T H - RO EE Levenshtein 2247

8.2.5 C(leaner

T B ) AR AL 0k KR A I 3k P AT AN K AT e 7R L IE 22 S I AR Aok AL B R B e
WA Ty o N, — N BEAS T LIS B2 5 v ) 25 B gl LA AR ) HA ARV, sl e Re R
ACFNE A, B 1 B E am FH A% X

Duke LT —4LyE IS, L S no.priv.garshol.duke.Cleaner 2 A LUIRZE 5 H &
SEIL— NGRS o an SR H E A A TE #HE, AT LSS AbstractRuleBasedCleaner [1]
Tk,

—_
<
(<]
NG
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AR JUAFEA ) 4T H i B

® [ owerCaseNormalizeCleaner

B AT B AT BB BRG . EREITA F RN E AL, TEBRIT AR AN S5 R B 1k
JFAE Token Z [AJFGAL M . " UMIBR I, Krefbdil e 55,

® DigitsOnlyCleaner

BT S S MR AN B BT N, JERT TS BRI Bt , BTk

® TrimCleaner

SUTERN AT BRI T AR R &5 AL 25 f it o

WAL, AT R T R B AT A A T BEAS AR A W PR “als” B4k

ﬁij‘? “as” %o
8.2.6 wBfrilfE

R FA RPN R P LRl Rk, BRI 3147, Wk 8-1 iR,

#z81 EPIEE

1D NAME ADDRESS ZIP EMAIL

1 J. Random Hacker Main St 101 21231

2 John Random Hacker Mian Street 101 21231 hack@gmail.com
3 Jacob Hacker Main Street 201 38122 jacob@hotmail.com

THHEE B R 8-2 Fin.
#z 82 FEEMEEE

ID NAME ADDRESS ZIP EMAIL

1 j. random hacker main street 101 21231

2 john random hacker mian street 101 21231 hack@gmail.com
3 jacob hacker main street 201 38122 jacob@hotmail.com
B SR

<schema>

<threshold>0.732</threshold>

<property type="1d">
<name>ID</name>

</property>

<property>
<name>NAME</name>
<comparator>no.priv.garshol.duke.comparators.QGramComparator</comparator>
<low>0.35</low>
<high>0.88</high>
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</property>

<property>
<name>ADDRESS1</name>
<comparator>address-comp</comparator>
<low>0.25</low>
<high>0.65</high>

</property>

<property>
<name>EMAIL</name>
<comparator>no.priv.garshol.duke.comparators. ExactComparator</comparator>
<low>0.4</low>
<high>0.8</high>

</property>

<property>
<name>ZIP</name>
<comparator>no.priv.garshol.duke.comparators. ExactComparator</comparator>
<low>0.45</low>
<high>0.6</high>

</property>

</schema>

BRI R, BRARCRARE —HMEA 0732 (R 73.2%) 88w, SUASKIL
AL o W SRR P e AR R B e A AN A, g MR TC 2R 45 A P AR

s 1RSSR 2 (R EEBG AR T

---ADDRESS]

'main street 101' ~ 'mian street 101": 0.867 (prob 0.6127)
Result: 0.5 -> 0.6127

---NAME
'j. random hacker' ~ 'john random hacker": 0.8 (prob 0.78542)
Result: 0.6127 -> 0.8527

—-ZIP
21231' ~"21231" 1.0 (prob 0.6)
Result: 0.8527 -> 0.8967

Overall: 0.8967

G AL e hE, MBS 087, IXAEFRATA 0.61 MidFe AR, KRG
WA SRR, XA ARATRLE, PrAIXAS @ PR S 0.79. BRI 5ok Atk
(0.61) MIMEEAL A, 193] 0.85 HIFHER. MEEGnidt e —FEm), B A4S 3T S i %,
i Ja LL 0.897 MRS RE 0.732, FTLL Duke AN A X P40 AR R — N,

-
©

L

(
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8.2.7 wiiEHILINRESE

B —SHERA PG E T REAR T, 0] 4R 2 Duke BT 13 B i A el i,
Duke $2ft 1 —Fr] LL A 80 & (8L % XA REVTERIZBEAR, HE ks FoEAT
R o

THER, BEFERAA T Duke, KULFREA AT A REMIMCE . Mg, —&
LT HERI N BRI, (HE M REE R B S JF Ho et LT3l 7

IBAT AR SAT LU AT %

® Gl AR R A B B b A IE AR DL RC IR IR S o R IKARAEIL 2], AL

et 1) — 8 LI ZR H K, R B — Nl oe it

o LA LB ILEC R A IER, PrELEAIN RS BB, BT

D RAE R AR B, (H IR I A S SR B B AR B PR R AE DL OOk 2 ok kb o AEBRIAG L
Ny BEACE SRR 10 AN AL (AR AT AT 5l R ] A

W R AT DA S, X BRSO T DLk g A% SR T N AE S s AT, IR AR AR
4k,
W RARE B AR RS, v LLA] Duke B R HOHE SR 22l e . ST

LinkingCountries 7~ 7], HFFI&1T:
java no.priv.garshol.duke.genetic.Driver countries.xml

FOGH B AN 5e RN Duke WCHE . Bl DOUHHARIE, AR A .
i HARAS A SRR A — e AR S, HU A A EA . ik Duke ML A HFLE
JETE

WABATMASC A, A IS AT AL A

java no.priv.garshol.duke.genetic.Driver --output=genetic.xml config.xml

R LB e, IFERE— R R SRR BC B A 1 2 genetic.xmlo W] DABEIN {5 11
R, JFERAR BRI ACE .

THER, MHXMINE, BEFES SIS, LR astr, WiewH =
FERIBIE AR . O T 8 S X O, T LUXARIEATE

java no.priv.garshol.duke.genetic.Driver --output=genetic.xml --linkfile=links.txt config.xml
AR A B SRR SRAE links.txt 1o 0 AU IR R IR GB AT, o) BLIsAT

java no.priv.garshol.duke.genetic.Driver --output=genetic.xml --linkfile=links.txt --testfile=links.txt --active

config.xml

PR g ERETRER, HEVRariRaE AN 10 ANRGEL.  EIR R AR
AAERAR A P I RS . AR DFT OB SRS IN BB RIR R, Bt LUl DAHTX 2824
P T 2R,

UERAT AR, A A7XFEIZAT Duke:



F8E [ABIER «
java no.priv.garshol.duke.genetic.Driver --output=genetic.xml --testfile=links.txt config.xml

M TIXE8ZH)5, Duke A UTRALATGE, I FARFRFEE21T, AT IEM 1k
AR S, IF BT A AR P R BE R AGE R 1

L EEERES

AT LR € e HICHR v 850, &R i 0 48 T v (1) S e ) S 30 FH 9 280, ol RE A 381 il RO AR . 481
Wi a) “HERIE AT BRI RERR T AR, AR AR C <> B A
BIT 7 ERXFEINEM Z A B, nA) 9k = 1999 4EF 2002 4 11 R4 iz24k
< NA><TFUR IR [A]> B <45 I > IR A4 7.

Zr ST Mz A AR B, illn, 22 e A 2R 10 v Y0 R AS LU IE F s i 2 b7 X
[R5 2h) “ 80 FIAS il H Hds: AC/DC 80~270V 7, HEZAL: “<num>~<num>V”.

8.3.1 [[AbPiZs

ANE ) A 7 BN AR BE T 5. fldn, “1 17 i “ASRRSEAFE” 5B K
REHLES . AR ZANAEFE B[R] I DO — N ) f) o BT I — SE b FE 20 45 . Kb FE 7 A0 1n) 255 FH 1)
ChatHandler. AbEEINVAR) AddHandler, AbPESESC #L3H [] WordHandler %% .

Aib P I TR) F) i BROOG BRE AR] , Ai HRCH Ok R 5% B ) LUBEE /B 0] 1 JE X A7 A\ PairListString
O

/AT AR
public class PairListString {
String[] values;

int count;

public PairListString(int initialCapacity) {
values = new String[initialCapacity * 2];

}

e
* SRS
*
* @param x 45
* @param 'y 4 FR0 N HIE
*/
public void addPair(String x, String y) {
if (count * 2 >= values.length) {
values = Arrays.copyOf{values, values.length * 2);
}
values[count * 2] = x;

values[count * 2 + 1] =y;

N
(
w
<
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count++;
}
public String getX(int index) {
return values[index * 2];
}
public String getY (int index) {
return values[index * 2 + 1];
}
public String get(String key){
for (int i = 0; i < count; ++1) {
if(values[i * 2].equals(key)){
return values[i * 2 + 1];
}
}
return null;
}
}

A XA AN G RIR BT HIRIRINSEL onpl AW

PairListString questionArgs = new PairListString(1);

String type = "DiseaseName"; /1%
String diseaseName = "¥# /R J5"; IME

questionArgs.addPair(type, diseaseName);
System.out.println(questionArgs.get(type));  //4i Hi#E R I

AN AR PEES o

String handleClass = "questionHandler."+handleName+"Handler";//#5 £|28 44

Class<? extends QuestionHandler> clz = Class.forName(
handleClass).asSubclass(QuestionHandler.class);

QuestionHandler answer = clz.newInstance();

String ans = answer.getAnswer(kb,g.questionArgs);

AP ) (R U

String ruleStr = "<num> {plusnum1} Jil<num> {plusnum2}";
ArrayList<RuleToken> tokens = IERuleParser.getSeq(ruleStr,67); /K EA k& 25
for (RuleToken t : tokens) {

System.out.println(t);



REE

Rule rule = RuleBuilder.create(tokens); //fR #& Token 751 61 3 A1 1)
System.out.println(rule);
System.out.println("is valid:"+rule.valid());

AR [ F AR AL B 7] 1)

QuestionGrammar g = new QuestionGrammar();

String right = "<Begin><num> {plusnum1} Jii<num>{plusnum2 } <End>";
g.add("Add", right); /AL FE2E 42 FR:Add

right = "<Begin><DiseaseName>{disease} /&4 ifiJ7 <End>";
g.add("Cure", right); /AL P28 4 FR:Cure

String type = "DiseaseName";
String diseaseName = " /K5 ";
AL IR, AN A2 AR
g.addWord(diseaseName, type);

TextExtractor ie = new TextExtractor(g);

String question = "F# KT B AR
AdjList adjList = ie.getLattice(question);
System.out.println(adjList);

AR I F AR R [ 25 5«

KnowlegeBase kb = new KBSqlite(); /i [l Sqlite £71i#%N1H ZE

GrammarAnswer answer = new GrammarAnswer(kb);

String question = "l JRH B AR

String ans = answer.getAnswer(question);

System.out.println(ans);

TextExtractor ZEAR i ] 7 # AR VT IC i) £1) «

public class TextExtractor{
public TernarySearchTrie dic; e Z NN
public Trie rule; 113G
FSTSGraph fstSeg; T A S8 4

}

AR FEA R T e 70-1] ]

AN E), RIE) 23R
public AdjList getLattice(String text) throws Exception {
int sLen = text.length();// % Ff < &

BAEIER <«
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SegScheme segScheme = fstSeg.seg(text);

AdjList g = segScheme.wordGraph; /35 il iz $04 (1) T4 FH 25 75 s, FH T 75 2258 A DU T 1 AR B R 1A 5

ArrayList<WordEntry> wordMatch = new ArrayList<WordEntry>();
StringBuilder unknowBuffer = new StringBuilder(); /7 4117 2247
SR (SER MR E PN AN
int maxEnd = 0;
NEID) R
for (int i = 0; i < sLen; ++i) {

boolean match = dic.matchAll(text, i, wordMatch);// 21| i] $ -f 25 1]

if (match)/ L £ VL EE |
{
for (WordEntry word : wordMatch) {
int end = i + word.word.length();//3 [t FF 4547 B
if (end > maxEnd) {

maxEnd = end;

}
g.addEdge(new CnToken(i, end, word.word, word.types));
}
if (unknowBuffer.length() > 0) {
G IAR N
String word = unknowBuffer.toString();
int start = i1 - word.length();
HashSet<String> wordTypes = new HashSet<String>();
wordTypes.add(TernarySearchTrie. UNKNOW_TYPE);
if (start > maxEnd) {
maxEnd = start;
}
g.addEdge(new CnToken(start, i, word, wordTypes));
unknowBuffer.setLength(0); /5 & 2% 17
}

} else if (1 >= maxEnd) {
unknowBuffer.append(text.charAt(i));

}

/AR B ) FRBAT VL P 2 ]

if (unknowBuffer.length() > 0) {
/138 A
String word = unknowBuffer.toString();
int start = text.length() - word.length();

HashSet<String> wordTypes = new HashSet<String>();
wordTypes.add(TernarySearchTrie. UNKNOW_TYPE);
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g.addEdge(new CnToken(start, text.length(), word, wordTypes));

unknowBuffer.setLength(0); /BT
}
return scanGraph(segScheme, text); J/VCE SCIEAR
}
DG PC STV AR R

public AdjList scanGraph(SegScheme segScheme, String text){
int offset = 05/ FH KA il UL e FAy &2 4y 7 L PO A2
while (offset >= 0) { /W15 i /N IbA) i 1K BE Lk AR ER
/1] B RS AT AR
MatchSeq match = GraphMatcher.intersect(segScheme.wordGraph, offset,
rule);
if (match == null) {
offset = segScheme.startPoints.nextSetBit(offset + 1);

continue;
} 197,
for (int i = 0; i < match.posSeq.Count; ++i) {

NodeType n = match.posSeq[i];

if (segScheme.endPoints.fastGet(n.end) && n.toExtract) { /K2 f& 5 R ] 45 AT
String term = text.Substring(n.start, n.end - n.start);
CnToken newEdge = new CnToken(n.start, n.end,
term, n.type, false);
segScheme.wordGraph.addNew(newEdge);
segScheme.wordGraph.addArgs(n.type, term);

}

E:ypsNipul

NodeType nodeType = match.posSeq[match.posSeq.Count - 1];

int end = nodeType.end;

if (end > text.Length) {

end=end- 1;

}

int start = offset;

String termText = text.Substring(start, end - start);

CnToken tempEdge = new CnToken(start, end,
termText, match.nt, true);

segScheme.wordGraph.addNew(tempEdge);

offset = segScheme.startPoints.nextSetBit(offset + 1);

}

return segScheme.wordGraph;
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8.3.2 HIWEMER

AR T SIS R H ) LE B 5 58 3 4R 5 ST IO BV 2R 28

25— R RERAR R SO, MAZ SRR — A s M) AR N B 5

BN, AR E AR A 7 IXA )OS ) SR 2 -

REFMALE, WGREE. NIRRTy, R Lrh)r, 36 AR
GUH AL, AT DLAE I SR B . SR RRCR, IR DR m g, S AR i AT
G, BRI & AR IE 24 (R M7 1 9 5 B F 3 5

WEPESCRI ISR 2 MR B SEA], IR KB AT LU SR LA T

SEAC R8I BE ) Ia] AOABAR UL Y 1SR T, SRR R B S A0 I R %0
AR AR e, BT 222K

AT R IR RS W N AL T ARSEUN T g IR N SRR Bk H
BR? MR BCOR Y BRARRIIEAT 207 W E S AR AR EIEIR? W A B 5K
PALAE PR B2 WA s K. R AR B ? W — DR =R THAT I
R

] ST K AR 285 F1 R a6 8-3 o
% 8-3 [a|FRE K HH K HE45

O 2 R S} R [958 1) 7] T
o i i - AT 4R B
o o J Sott2n KA. R R ERD L5 (TR B8 B i iR E A4
— I 3@ T RE i+ (T / N / 26/ B | i 2 251l
/H/F A R2E I ittt 2
AL W WABER A+ (N / R N % | W REER S I TRk 5y
i) Wb BHE SR T s
WL, WAL ff b el 3P BE ) I
. N : e, | 2010 SEULFARLENE L2
) b =1 K /45 /4 B N N
T [ b %{27{&/;1;%%1\;/ XK /4 /Wl / i/ o A b T B S
. e A8 REE
1) 7] SEAA S EE A+ (4D LT A
o - R TR 200
ik gy N AN | N - .
LR EZ/NE 1 NWINE B T TN
[ o ] RE W+ C Bl JBRE | M kLN % s A
* i+ (iat / g VA I
. WRATBE R+ CEai). Baftr (—l% | fHaREay
i i) B RSB

A5 B 0] R IR ) A RBEAR 2840 . “ B IR, BE RS RE AW I BRI, R n] BE 2 ) Uy
. R BEEARA AT W) g K. AR EATCIRR B i ) 5%

Bk + 3 iR

Bk + ahe Wie) vk

KM CBARA + a7 Bk M AR ) ARG [ SRS R

String question = "R [ A B A KA AT

TypeGrammar grammar = new TypeGrammar();

ArrayList<WordTokenInf> words = grammar.seg(question); /Y] 4y v £1]
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QuestionType questionType = grammar.reduce(words); /UL [] i S #4
if(questionType!=null)

System.out.println(questionType.name); /%y H 7] @12 . 1] ] i
else{

System.out.println("null");

}

I SR G ) P S IR, AU el ) 2 2R A T i)
hTREG RN AR, LGB RS . O T RERG I “ AT Ay 7o AR
WO T

public class Cat {

String say() {
return "meow";

}

boolean isSay(String input){
return "meow".equals(input);

}
}

184 A=)\

FRRPER A RORTE I, BESHE RARMIBEE Tk AT TSR SRR
TR N R e — RRE R 575 IXFEAIRZEA ConceptNet A1 OpenCyce %5 .

KENG T AB)NERGEM LI BN T HALR B3hin 2 R4

H 8l 172 248 Wolfram|Alpha Chttp://www.wolframalpha.com/) & — MR RE BT V155 %0
P [ g a] DO L 1 ) ) =S ARG il [Pl — N2 6. Wi\ : Who is US president?
IR[F45 5 Barack Obama.

MR RGIEAR, W& RGO ARG R, MR IIEAEES 2 A
KIS R . 10, Wolfram|Alpha JECHE BARAT A #/NLSER . A7 288k BB T4
LR K, AH R RGN — TR BRUR . 7RIk [Pl 45 B i A5 B, SR Sokis
M=%,

Wolfram|Alpha J&5 & K H Wolfram 5 5 5. %A Sunset, J&[F]24 R 2 H % 1],
i\ Sunrise Fl Today A ZMPIKIRE . Wolfram 1575 A 40— (A 4E = i OB . A5 S dd
FUFRITF R SR ASRE S MNP S . BN “REEK”, HIAHEE “ohE” XFE
EPVIES

TextRunner % Chttp://www.cs.washington.edu/research/textrunner/) & 7 #h—/ ) 2 2\
PR, e = e mmmit. AT 8EE TextRunner ) = 002, FF& T ReVerb
(https://github.com/knowitall/reverb/). ReVerb &/~ H A A FIFE I TS H) T H ) IR R
IR o

-
<
©
22
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ReVerb R IR SCANE AN, 4t (501, XREWE, Z4502) —Jodl. Fl, 24
5E “Bananas are an excellent source of potassium” XM, ReVerb #4EH =yt 4 (bananas,
be source of, potassium). X IENIAE N K FR, KEAL KA RE AL AR 5
SEUCICH R R, ARG e A I ) SR . B SR O (1) = o4 .

START (http:/start.csail. mit.edu/) & —ANEL M Z M. FAREEYE, BEERIEE %
25 LA gt . 228 ). Who is Lincoln. i&[P[45H: Abraham Lincoln, 16th President of
the United States. START J&—/NCFroeif M RS FH ARG SEBREARIEERG BE
A FUE BRI XA ARG 5 A FAREERE, ARk NS, ARSER
F MRS AR EHCR

YEREICAL— M R, RS —AMEE B S T ARE RS ER S,
A g = A T A
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Elastic 855

W LMEH] Elastic stack (Elastic #) SEIURN R HA& . FOFMMES . AP, &R
R, Elastic el B LUF LA

® beats: HTHEHHERSE, FFCMRE. REHMWRE. FrE b A EdE R
A,
logstash: FT-HES5MM. Fr28tl, SCRF DSL 57 ok s 247 25004k
elasticsearch: FH T4t LM SCHI & L], TS HEREA MR .
kibana: AT HERR, FFE metric B/~IHMR, JrE# H I Ul
x-pack: HIT WS FUEAOCIAN:, nfLAERE] Es 1, kibana 1347 & M HARH T
J&7R Ul

® curator: HI TP Bs (RIS IR IEAE, RT3/,

K& T Elasticsearch, WL Graylog BHIFIE R H& . ARFEH L4 Elastic +
EHHE, RGN Graylog.

- Logstash

Logstash & /MR ACBRAVEL o 3 AR P SR H AR B L KA. nTPAHE RS
— XN AR GRS TR B, $R At Web B H T FISE .

W AR E o ) T BB N AR e, S R R AR S . SO R B A LA
MR REE . — BA AR 2R 5, wlnT DU kAR rT £ i 148 5ORn s B A i
it e AT AR B

5 )5, Logstash Bt =FF 204 G, X SC4ifF v DL R4 R B &R ARy, A4S
Elasticsearch, ASHiSCAFAIZ AN LR S SEH.

9.1.1 {¥H Logstash

A DA yum “%%% Logstash. 1 5G7E/etc/yum.repos.d/#42 5 —A repo SCAFHR & kAL T
TERT AL

# vi /etc/yum.repos.d/logstash.repo

N
<¢
—_—
Z



>> _ Elasticsearch KEIRIEZERS |

[logstash-5.x]

name=Elastic repository for 5.x packages
baseurl=https://artifacts.elastic.co/packages/5.x/yum
gpgcheck=1
gpgkey=https://artifacts.elastic.co/GPG-KEY-elasticsearch
enabled=1

autorefresh=1

type=rpm-md

SR AT L yum iy 2 2e3%:

# sudo yum install logstash

BTk, s B R R IR Logstash oK T A#E
Logstash & 1EA ML IIICER: WA, DIR—ADaligeEk: g, mAM
THAER BV EE, o DA 2 42 IR E 1 07 SUE ol D A R O S N2 H

(1 4
SR J5 B2 H IBAT IS A Logstash £ iE .
/
202 :
b # cd /ust/share/logstash/bin

# Jlogstash - 'input { stdin { } } output { stdout {} }'

EFEHI G 4N hello world, 1] LA BIZALXFE (14 -
2017-09-21T08:44:57.280Z iZetooc2z5ucu3Z hello world

A ARG B SO R s N, — AN R R .

# vi logstash-simple.conf
input { stdin { } }

output {
stdout { codec => rubydebug }
}

Ja 3
# ./logstash -f logstash-simple.conf

X3 T codec.
PN “test”, F=ARIRHIH -

{
"@timestamp" => 2017-08-21T10:18:20.749Z,
"@version" =>"1",
"host" => "iZetooc2z5ucu3Z",
"message" => "test"
H

& 81 Elasticsearch F1 stdout [N E

input { stdin { } }
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output {
elasticsearch { hosts => ["localhost:9200"] }
stdout { codec => rubydebug }

}

ik Linux RE4H Logstash f5 f] (1) 5 v AL Ge 1 H Bl sk /7% Sysloge

Syslog & T HHL H &Lk M s dabritEi 2 —. Bl HIRE T « FiI/R2 (Eric Allman) it
(1, J& Sendmail M—i45)r, FFH OEMK A CR&FIH &K% F S RN T & O
A Linux 5240 Fids B BANLE]. 12177E Linux BRI R DL ERPLAN N 45 15 £
Wk A . AHHLFN P kB K =T Syslog.

Syslog Mt & S T

e p——

BRNTE DL R, RedHat/Fedora [/etc/rsyslog.conf A4 C B A Ks K 22 0 BN A
/var/log/messages. Syslog /=& RN B RS LS/ I

Aug 28 13:50:50 iZetooc2z5ucu3Z systemd: Starting Session 13738 of user root.

R A4S TR, AR RO BB L AR R ERE A B N 2

it & Logstash ARZ5#34#2U Syslog #H5.. Logstash BC & SCFAL T /etc/logstash/conf.d H 3%
o %ifH/etc/logstash/conf.d/syslog.conf LA

input{
syslog{
type => "system-syslog"
port =>514
}
}
output{
stdout{
codec => rubydebug
}
}
JE )

# ./logstash -f /etc/logstash/conf.d/syslog.conf

9.1.2 fHifF

IR P A4S bin/logstash-plugin k22 3%, MIBR AT ddifF . 1R &1 280 n) H 1

203
N



Vi
204

——>>  Elasticsearch REIEIEZS |2

it

# ./logstash-plugin list
logstash-codec-cef
logstash-codec-collectd
logstash-codec-dots
logstash-codec-edn
logstash-codec-edn_lines
logstash-codec-es_bulk
logstash-codec-fluent
logstash-codec-graphite
logstash-codec-json
logstash-codec-json_lines
logstash-codec-line
logstash-codec-msgpack
logstash-codec-multiline
logstash-codec-netflow
logstash-codec-plain
logstash-codec-rubydebug
logstash-filter-clone
logstash-filter-csv
logstash-filter-date
logstash-filter-dissect
logstash-filter-dns
logstash-filter-drop
logstash-filter-fingerprint
logstash-filter-geoip
logstash-filter-grok
logstash-filter-json
logstash-filter-kv
logstash-filter-metrics
logstash-filter-mutate
logstash-filter-ruby
logstash-filter-sleep
logstash-filter-split
logstash-filter-syslog_pri
logstash-filter-throttle
logstash-filter-urldecode
logstash-filter-useragent
logstash-filter-uuid
logstash-filter-xml
logstash-input-beats
logstash-input-couchdb_changes
logstash-input-dead letter queue
logstash-input-elasticsearch

logstash-input-exec



logstash-input-file
logstash-input-ganglia
logstash-input-gelf
logstash-input-generator
logstash-input-graphite
logstash-input-heartbeat
logstash-input-http
logstash-input-http poller
logstash-input-imap
logstash-input-irc
logstash-input-jdbc
logstash-input-kafka
logstash-input-log4;j
logstash-input-lumberjack
logstash-input-pipe
logstash-input-rabbitmq
logstash-input-redis
logstash-input-s3
logstash-input-snmptrap
logstash-input-sqs
logstash-input-stdin
logstash-input-syslog
logstash-input-tcp
logstash-input-twitter
logstash-input-udp
logstash-input-unix
logstash-input-xmpp
logstash-output-cloudwatch

logstash-output-csv

logstash-output-elasticsearch

logstash-output-file
logstash-output-graphite
logstash-output-http
logstash-output-irc
logstash-output-kafka
logstash-output-nagios
logstash-output-null
logstash-output-pagerduty
logstash-output-pipe
logstash-output-rabbitmq
logstash-output-redis
logstash-output-s3
logstash-output-sns
logstash-output-sqs
logstash-output-statsd
logstash-output-stdout

F9F Elostic RAERIT <«

205,
Nt
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logstash-output-tcp
logstash-output-udp
logstash-output-webhdfs
logstash-output-xmpp

logstash-patterns-core

R AP 2 iR B 45 7 S 2 10 Rl R e e o B B e G A % S A L m A O

S\ s ) B e AT L e

LR

# ./logstash-plugin install logstash-output-kafka

OB

# ./logstash-plugin update logstash-output-katka

IR A 1«

# ./logstash-plugin remove logstash-output-kafka

9.1.3 Kl Adif

MongoDB i A i (1) e &S0 A

input {
mongodb {
uri => 'mongodb://10.0.0.30/my-logs?ssl=true’'
path => '/opt/logstash-mongodb/logstash_sqlite.db'
collection => 'events '
unpack mongo id => true
batch_size => 5000
}
}

1% B ) HH 22 SC A Jopt/logstash-mongodb/logstashsqlite.db A& H 8815 Hi K 1

[V.1Z% A /opt/logstash-mongodb _I [ logstash $2AEALFR, DA E BEMS G 1t £k 7E -

sudo chown -R logstash:logstash /opt/logstash-mongodb

A LU# ] Logstash [F]25 mysql (4 2] Elasticsearch. Afi3k% ) DELETE,

#i3K INSERT Fl UPDATE ##1E .

M MySQL 525 Hdk -

input {
jdbe {
jdbc_driver_library => "/path/to/mysql-connector-java-5.1.33-bin.jar"
jdbc_driver class => "com.mysql.jdbc.Driver"
jdbc_connection_string => "jdbc:mysql://host:port/database"

BRI
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jdbc_user => "user"
jdbc_password => "password"
# or jdbc_password_filepath => "/path/to/my/password_file"
statement => "SELECT ..."
jdbc paging enabled => "true"
jdbc_page size =>"50 000"
b

filter {

[some filters here]

output {
stdout {
codec => rubydebug
; \
elasticsearch_http { 207
—r

host => "host"

index => "myindex"

1920 Filebeat

Filebeat Chttps:/github.com/elastic/beats/tree/master/filebeat) & — /N FFIFSCAF KRS, AT
DU e SR H 35 S I AR IS Logstash. H BT Filebeat nJ LA IXEHE4S Elasticsearch
o # Logstash.

7E Linux I, #LM#H rpm Z¢%& Filebeat.

# curl -L -O https://artifacts.elastic.co/downloads/beats/filebeat/filebeat-5.5.2-x86 64.rpm
# rpm -vi filebeat-5.5.2-x86_64.rpm

TEICE S /ete/filebeat/filebeat.yml 45 & T W Wl 1) H &R A2 A B 0 H A o a0 R 2
1 2] Logstash, 1] LLE M/etc/filebeat/filebeat.yml #H I P 7 :
output:

logstash:
hosts: ["localhost:5044"]

7 Logstash [T & S/ logstash.conf H1 45 M 11 (5044) WiWr>K H Filebeat %504 :

input {
beats {
port => ‘5044’



/
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>

Elasticsearch REIEIEZRS |2
}
}
MR 32

# /usr/share/filebeat/bin/filebeat -e -c /etc/filebeat/filebeat.yml -d "publish"

ERIN Y Elasticsearch 7 % #) R 51 B M SC F 7E % 3% Filebeat I 2842 fit, 4N

/etc/filebeat/filebeat.template.json, 1 LA H 41T iy &2 %R -

$ curl -XPUT 'http://localhost:9200/_template/filebeat?pretty' -d@/etc/filebeat/filebeat.template.json

T UEE Tomeat H &k, nf DME XA & S A ete/filebeat/filebeat.yml:

filebeat.prospectors:

- input_type: log

paths:

- /install/tomcat/logs/catalina.out

BH filebeat M55, 1LEAEMSS & FHT A SN B 31 H 30

# systemctl enable filebeat
# systemctl start filebeat

1980 it

7] UE FH Elasticsearch ) TTL (Time-To-Live) IhfEE WM G #IH HEFE R .
KTk TTL LA, i sere i b g e CBRINEEOL R 22T, RIGER TSR

S EE TTL H.

# curl -XPUT 'mybox:9200/blog/user/ mapping?pretty' -d '{
"user": {
" ttl": {"enabled": true}
}l

# curl -XPUT 'mybox:9200/blog/user/dilbert' -d '{ "name" : "Dilbert Brown", " ttl": "3m"}'

# curl -XGET 'mybox:9200/blog/user/dilbert?pretty’

- Kibana

F1 Logstash —#¥, A LAH yum %%& Kibana.

# yum install kibana
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ISE=IE

# systemctl start kibana

A UAEABL AR ARG

# links http://localhost:5601/status
h T REfg LR iH) Kibana, &2 Kibana.yml 318
# vi /etc/kibana/kibana.yml

Bk 1P Mk

server.host: "0.0.0.0"

RGBT A 3 Kibana RS, ilACE AR

# systemctl restart kibana

IXFE5E AT LA IZFE VT 7] Kibana [R5 T o
4N Kibana £ if) i) Elasticsearch il

elasticsearch.url: http://localhost:9200

Elasticsearch K /i f7 Kibana Jo#i {5 BAFA#1E kibana R 51~ . Kibana B & AERINER 5
R BB AL AE index/type/id kibana/config/4.5.0 /1, X HLf#) 4.5.0 $5%) )& Kibana fIRAS .

PRIk, AT LR LR 20 SRS B B RN R 5

(D) K ZEENBINRTIRLGIAINE] Kibana, 1] DUE I $AT BLF iy & Sk 047
2 (N

curl -XPUT http://<es node>:9200/.kibana/index-pattern/your index name -d '{"title" : "your index name",

"timeFieldName": "timestampFieldNameInY ourInputData"}'

(2) B Kibana At & LUK 2 BT IR R 5 S A ERIN R 5]

curl -XPUT http://<es node>:9200/.kibana/config/4.5.0 -d '{"defaultindex" : "your index name"}'

- Flume

Apache Flume & —F7pAial, wEEMWHBRS, HTmldE. Ramgsi ke
AR . E BA T AR A 1 PR R B A

Flume FF8% e A HAG 5755 Rk far a3 (1) — 4152 455 5 8 2 0 2508 W 1 5. e o
Flume fQHLZE—A OVM) B8, eRBENINRIE L 2] T —A AR A E, v DU
ElasticSearchSink % Flume K4E #0414 4 21| Elasticsearch 1,

AT Flume 2223211 bin H 3 FH 42 4 flume-ng 1) shell BIAS S 0. FHEAE ML
AT ¥R ETEAL TR, config H AL & S04

$ bin/flume-ng agent -n $agent_name -c conf -f conf/flume-conf.properties.template

209)
Nt
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BRI HLF, Flume ¥ — AT A — A3t
A LA tail dy2 s Tomeat H G0, BB AN EW .

agent.sources.SrcLog.type = exec

agent.sources.SrcLog.command = tail -F /home/tomcat/webapps/logs/catalina.out
agent.sources.SrcLog.restart = true

agent.sources.SrcLog.restartThrottle = 1000

agent.sources.SrcLog.logStdErr = true

agent.sources.SrcLog.batchSize = 50

spooling directory source A4 E I SCHF N IR BATE NBRSCAE, AEE, st
AN AL IS sink, AR RZSCIE S SR R b .complete, o CAREE, ALK S HAT LA
HE A28 RS A A B AR A4 VS N B S5 1) header 125,

ElasticSearchSink Fc & W1 .

agent.sinks.elasticSearchSink.type = org.apache.flume.sink.elasticsearch.ElasticSearchSink
agent.sinks.elasticSearchSink.channel = fileChannel
agent.sinks.elasticSearchSink.hostNames=localhost:9300
agent.sinks.elasticSearchSink.indexName=platform

agent.sinks.elasticSearchSink.index Type=platformtype

agent.sinks.elasticSearchSink.ttI=1m

agent.sinks.elasticSearchSink.batchSize=1000
agent.sinks.elasticSearchSink.serializer=org.apache.flume.sink.elasticsearch.ElasticSearchLogStashEventSeri

alizer

J9B) Kafka

Apache Kafka )& — T HE B A0 X B BAS, R SCRFBS e FTE 2k H &
AbFE . Kafka W EORAF IS R 4 32 AT 2K

BAE Kafka F1 55— AN RGNS HIEAR,  FH AT LUK 22\ o g BCHS s sl 0 4128 21 1
RGN Kafka RS . WIERSRREI NS — ARG (SRR AL . Sink
RS T IS (U0 Kafka 32781 A 755 tH 1] Elasticsearch 5 HDFS U/ R 50D

Kafka Ja k&K — it &. Wrea 3 NoCEThhe.

(1) ARVFRERATHRT Bdskit.  (EIXJ7H, BRI B BAS s B R 5.

(2) AVFIRUAEES T XA Il SR

(3) A DAL RAL B SR

R HES N Elasticsearch j& RGUHT, A LA BT Logstash M Kafka K HUCEHE FK
H:HEIZ $ ElasticSearch H1. Logstash it & CLFU0 T .

input {
kafka {
bootstrap_servers => "localhost:9092"

topics => ["beats"]
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}
}
output {
elasticsearch {
hosts => ["localhost:9200"]

index => "elasticse"

197) Graylog

Graylog Chttps://www.graylog.org/) J&— NI HEEFH & . i Elasticsearch 171
H&EWH ., MongoDB f7#fifi 7o ff B AN &£

Graylog Collector Sidecar Chttps://github.com/Graylog2/collector-sidecar) &% =7 H &I
£Eds (W NXLog) M4 UifE. Sidecar FE/FREM M Graylog RS 45 IRINELE, FHREM14%%
e 0 il H S WCHE 28 AT RUOBC SO o nT LK A T H AR A A i A b U A
Y

7E Linux | %%% MongoDB. 156 F#k:

curl -O https://fastdl. mongodb.org/linux/mongodb-linux-x86_64-3.4.4.tgz
fitt Hs 4
tar -zxvf mongodb-linux-x86 64-3.4.4.tgz

EE XA E) MongoDB ZHij, 75248 mongod HEFEE AN H . BIAELLT,
mongod 23K EdiE 5 N /data/db H . AFH BL R a2 1% H 5k

mikdir -p /data/db

AT AT AT mongod:
<path o binary>/mongod

B R SS

# mkdir ../log/
# ./mongod --fork --logpath ../log/mongod.log

22%% Elasticsearch A< 1.7,
5 SRS E RPM 4411 RPM GPG A%

# rpm --import https://packages.elastic.co/GPG-KEY-elasticsearch

75N Elasticsearch {3 :

# vi /etc/yum.repos.d/elasticsearch.repo

N

-

N
<
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[elasticsearch-1.7]

name=Elasticsearch repository for 1.7.x packages
baseurl=http://packages.elastic.co/elasticsearch/1.7/centos
gpgcheck=1
gpgkey=http://packages.elastic.co/GPG-KEY-elasticsearch
enabled=1

fFH yum iy 2 %3¢ 1.7 AR
# yum -y install elasticsearch

Jit & Elasticsearch £ RS B o BT B 50

# systemctl daemon-reload

# systemctl enable elasticsearch.service

ME—F L S ERE SRR E N “graylog2”, X &M graylog 4 H 1. IIL7E 9 B
Elasticsearch [1Hc & 31

# vi /etc/elasticsearch/elasticsearch.yml
212 1 .

Y cluster.name: graylog2
y graylog

AR BN A A L S e B AT, T Dl I AE BRSO R RS I BA R AT R 58 1o
seript.disable_dynamic: true

—H5ER, Wi LA BT A 3)) Elasticsearch AR 45 PAINZRE S ITL & T »

# systemetl restart elasticsearch.service

S /b — 3 4hil Elasticsearch 582 H R 80, WA IG 5. Elastisearch FR7E N 1%
T 9200 iy [ AREE HTTP i3k, AT LM CURL SRIRHUW N, i Or e R [l I AR A 44 FR
K “graylog2”.

# curl -X GET http://localhost:9200

"status" : 200,
"name" : "Silver Fox",
"cluster name" : "graylog2",
"version" : {
"number" : "1.7.2",
"build hash" : "e43676b1385b8125d647f593f7202acbd816e8ec",
"build_timestamp" : "2015-09-14T09:49:53Z",
"build_snapshot" : false,
"lucene version" : "4.10.4"

|8

"tagline" : "You Know, for Search"
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{EH LA R s 240 Elasticsearch SERE B ATAROL, D2iHERPIRESIE “green”, LUAE

graylog 1F5 TAE,

# curl -XGET 'http://localhost:9200/ _cluster/health?pretty=true'

n.n

"cluster name" : "graylog2",
"status" : "green",

"timed out" : false,
"number_of nodes" : 1,
"number_of data nodes" : 1,
"active primary shards" : 0,
"active_shards" : 0,
"relocating_shards" : 0,
"initializing_shards" : 0,
"unassigned shards" : 0,
"delayed unassigned shards" : 0,
"number of pending tasks" : 0,
"number of in flight fetch": 0

}
FE Rk %44 Graylog2.

Graylog-server #52 FABHEW R, AR E graylog-web-interface 1% K™= REST

API. M graylog.org & EHIRAN] graylog.
R fy & %8 graylog2 it o

# rpm —Uvh

https://packages.graylog2.org/repo/packages/graylog-1.2-repository-el7_latest.rpm

AT graylog k5578
# yum -y install graylog-server

Jn%E server.conf 314

# vi /etc/graylog/server/server.conf

FE BRSO RCE LU R AR R

BEE—AMRYIRORY A 0, A RN a2 B MR, =AM 64 A4

# pwgen -N 1 -s 96

SuxJaeL4vgP9uKQ1VFdbS5hpAXMXLq0KDvRgARmII70xKWQbHOtEISSK Tzxmj4PUGIHIpOkoMMw;jl

CYZubUGc9we5tY 1FjLB

WL E A %8 pwgen, AT DL R iy 2 %3% pwgen.

# yum -y install pwgen

JBCE AR o
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password_secret = SuxJaeL4vgP9uKQ1VFdbS5hpAXMXLqOKDvVRgARmII70xKWQbHItEISSK Tzxmj
4PUGIHIpOkoMMw;ICYZubUGc9weStY 1FjLB

FETRAEN root H P ERSE W (AEERGH IR, graylog 1) root H )/
admin). R 0 2ok 2 Web FUiH, B HE GRS ANREM ] Web SIS, 45014
IR A R .

FARIPE RS e “yourpassword ™.

# echo -n yourpassword | sha256sum
€3¢652f0ba0b4801205814£8b6bc49672c4c74e25b497770bb89b22cdeb4e951

JECEHE R o
root password sha2 = e3c652f0ba0b4801205814{8b6bc49672c4c74e25b6497770bb89b22cdeb4e951

DL E Ak root Cadmin) FH .

root_email = "itzgeek. web@gmail.com"

BEE root (admin) H 7 IR IX .

root_timezone = UTC

Graylog #4541k 9 8) & #k Elasticsearch 17 5%, ‘& HALRERIC. (HE, XTFRAKM
g, U EOE G TR R E M R Bk, BT WA S BEIRINE] graylog
server.conf SCAFHY, 5 ipaddress #t4 live hostname BY ipaddress, A DA H]E 570 fa %A
THl.

elasticsearch_http enabled = false

elasticsearch_discovery zen ping unicast hosts = ipaddress:9300

L AN AR B RCEME— ) R BOAVCEDY true, UK ILECEDN false, DAL
SETRAE MBI Mo B RHAT LR T S AT I A IR 55

iS_master = true

PR A2 BB ARG LR 0 HASH B @B LAN BRG], i AN
=il

elasticsearch max_docs_per_index = 20000000

LAUN S50 RGNS EL WA B 2IIH R 5 PR ER -

elasticsearch_max_number of indices =20

o Fr v B P T Elasticsearch SEHEA 5 i, R EA 1AM A, CREILBEE DD 1.

elasticsearch_shards = 1

R IEIALL, WH Elasticsearch 2 AT 1 AN 2, BB N 0,

elasticsearch_replicas = 0



FE 9= Elostic RARIR <«

NN MongoDB & 43 5645 & .

mongodb_useauth = false

LA T fin 2 )5 8l graylog MR 55 4% o

# systemctl restart graylog-server

A RS s H &, R BUERT R, X R A

# tailf /var/log/graylog-server/server.log

TERIN A B graylog-server Ji, 75 H GO R LU R
2015-09-16T21:26:05.689-04:00 INFO [ServerBootstrap] Graylog server up and running.
%% Graylog P TSt -

PN E graylog-web Ftf, Wi/ DA — graylog-server 15 il o 1 LR fir 4 222hé Web
VNI

# yum -y install graylog-web

G R IC B IR RCE LT 24

# vi /etc/graylog/web/web.conf

X2 graylog-server 17 fiIFI2, BT LA INZ N5 AL, HIZS5 200
graylog2-server.uris="http://127.0.0.1:12900/"

BEE Y HFEF scret, 7] LA A2 pwgen -N 1 -s 96 4% .

application.secret="sNXyF{f6B4Au3GqSIZwq7En86xp10JimdxxYiLtpptOejX6tIUpUE4DGRJIOrcMj07wcKO0
wugPaapvzEzCYinEW;j7BOtHXVISZ"

{EH AT A2 B 3l gralog-web Ftfi .

# systemctl restart graylog-web

N

-

<.O‘I
<

=

[

Vi) Graylog Web F[f]
Web FHTHPEH0 T 56 1 9000, Fc ' B kb5 A e v 11 9000 ¥ 2 .

# firewall-cmd --permanent --zone=public --add-port=9000/tcp
# firewall-cmd —reload

0 Y45 8 1) http://ip-add-ress:9000. i H F' 44 “admin” FIZE server.conf LA
root_password_sha2 ZEIiH5 & )2 A6 5% .

1980 WIEEmKIE

T DURE A [ 02 1N ZUBAT A AR L S Bl A BT T A AL LAt S T o TR
ARHAL B (1A% fan cdls ANOUR] DL Al R e A, i FLIG T BAHTIIER R (ToTD B4R HT 1)
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TR ITAE
RS AEUR (Raspberry Pi) ——— MG, SR B ST GPIO

P EAE, JFlaE MQTT [yl BARHE Ak £ . W IR B A M A /4 (GPIO) Al
USB #1, nf LUl iE 5 s R0 e, A Ree iU & Fhvh s AE NG B . %
FEFIZAT R M 583 Linux RGEH ] Ge k0 AT & & AT HE §l T K IFE T (BL Python.
Java. Ruby. Perl. C/C ++FIHAN—2CiEFYnE) AL T 0077 FIS AT I FIIAEE . 3 HL A A A
FRIRBE#%S 1Y Raspbian OS (3£ Linux Debian ] Raspberry Pi MRA) ) 1E R ATRRAFITT
KIHZA ] Python.

Raspberry Pi Sense HAT (Hardware Attached on Top) ——f&/Bs it e E M B IR T4
R RER

RabbitMQ——H ELH.  RabbiMQ /]t — MESH IT MEH AT AMQP i AR
B, JF HA RO T Ab N AR s CL A 1T FEfiti e i 44 2 1) i) o JELHEBA R AS 8, 2L
OCHE T A Ve R A AR i, al T R ] MR DA SR AT AR RN S R 2
FEPE o

X FAE S BN (MQTT) i, IXJE—FipLassipldy (M2MD i&EFE (1)
AL WP, BB I R (13 R A A . MQTT #hisln] AR A A 42t v
P B BAFIT L CAMQP) [ G AL, I T R A AT PR, HARAE T 5/
(P % 2 328, I Hon] LA /N £ A

WARIRIEFL 3 Wi-Fi 2% DUTRIALR BV 1], RabbitMQ 1 ELK L H 2238 7E y)— S HLas
BRI . BAREIR Bl DL e fE M B IR A S b, (HX ) H R 8 R
“ToT” #B4r MH EAREEAEAR ISR . AR F S T AAL T LA 43 5

A PUFF R —A Python JIAS, LDUE ML A PSR RENG B (FEX B, AR 18
FEFUE IR R, FER A 208 MQTT PpisE W B AR ER &by i i 3= i

Al DAPER B UR 5 [ E R o Y B2 DA AR 25 ) A% s, IR = e B ML, LAT ok R A it R
T v T NS

BN K=/

Elasticsearch 5 AEF H G MNT 512 Logstash DL T AT 4L F- & Kibana —iz
TR X AR AR R R T %6, FROM “Elastic #¢” (BLATFR N “ELK &™)

Splunk AR BARMT . k25 A5 B0 2 8 CRUHR &L BOE SCMF. MR &Rk,
AFIFERR) BSR4 R . ELK $84% T HR I RS, L
Splunk B 15 £y iAo

Logstash T HUEAE T 2009 4 8 H 2 H. JAEE &AL 4 1s 4 TR TG %€
(JordanSissel), FrFHPHZE I i & 4 AL FEHIFEFE R DreamHost [ 51 T, b & A JEH 4F
PRI T H fpm, JFE 08— — & Sysadmin Advent Calendar.

TR ZE Y e % EACAN RO SR H AWS P& EER IS =77 H & k55 1
Loggy, 1 Loggy MI{7flds N#EH /& Splunk 2 T,

2013 4F, Logstash #% Elasticsearch 2~ #WW, ELK stack 1FERECH T T HIE (GKRIE
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A A4 A Elastic #%). Logstash 7K1 R] {48 1 5 A P4 18 555 K ) Elasticsearch 1 Kibana
P FEAER

Elasticsearch Curator ] LA B /R S KI 8 BRI R 51

Flume /& 73 A 20 H ISR R4

AENT ELK HESNT REREREE. TS8R & 0, nL4EE Hadoop
&, IAER% ELK (17 e85

Graylog & —MFEHEE 5, WM T Elasticsearch f7fig A48 %R H&. nJ LUEH
Elasticsearch. Graylog Il MongoDB #4443 41 =\ H & ik 45 %% .

AN S NI E B 5 —/MCGER I, AT RS B — AN [ BRI SO Bk . R
K, BIRE T A B S A RHAH HERE R

<N
-
N
<



R AR i = RR

HL7 TN R AR M AR 2 AT AT RO AR REBCRI A HvFnl, &, 8
SOE AR B AR A (AT 00 B SR FgIAE AT, Bid R (R AR
FIEZEAERGLY, AT N NRAAA R ) B DA T B UE, MBIRARR, R HIRIB 5T
IS 5HE.

N T YRR, RIBORI VAR R, BAREAKE B AT AR A s R P A
ANe WA 225 FN LA BB AT, AR ZSRA TN B, FEORIEZSRA
FIfe B A R

ZEARHLIG: (010D 88254396; (010) 88258888
f&  H: (010) 88254397
E-mail: dbqq@phei.com.cn
WAFE L AT TEX T AR 173 {544
HL 7 Db AR AL S G T A 5
fE Z: 100036
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