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—. LangChain4j Al']

1, &N

LangChain4j RIBITREEMRHEKIESEE (LLM - Large Language Model) £RAE] Java N AFERFFHITTE.

11, BSEE=R

2022 FF11830H0penAl &% 7 Chat GPT (GPT-3.5)

BT 2022 &£10H, Harrison Chase &% 7 & T PythonfLangChain,
BEfEEATE & T PythonhRFlJavaScript (LangChain.js) hRAYLangChain tB&%# T,

2023 ££ 11 B, Quarkus &%5 7 LangChain4j B9 0.1 R4S, 2025 F 2 BAf T 1.0-Betal lkA, 4 BR#HT
1.0 - Beta3 kR4S

EM:

1.2, ¥EIIEE
SARE S SRR SRR EER

BESR—RINARERREZED (AP) |, ATLUERIGERTE EEZARIAFRABIESRELIN M 2R
B, (EIRRESHIEIIRIRRA. EREBFSNA,

€7 Java §Ti&

EBSpring Boot 855, BEISIGAIEEIER R ava TR, ABUESIRELS Java Z[EISCIL 7 W A5
B%: {REJLAM Java FiERAABUESHER, EESIFARIE SRR IS KIERRAY Java K13

HeeRE. TR, fFIEEERK (RAG)

AERNESERRERM T ZNTIE, RENREIRNIEREE. BIRICIZEIEMmTHR
#r, BRI RIS R ENEFS IR,

1.3, RATHI

1. {REELH—PEENHBRATEEREINBIRNZEA, SULUARIRIEEE, FHRBIREIENS
Hizf7:

o BFXFHIXHEA, BRLL
»  FUERMBEIEE IR

o AR/ B/ BUEITER
. HEHF, ekl

o HURBMER
. BENERRED

o THEFRFRIEME / FIRKF
2. (FEEAMBEABRVIREMNETE CUt. WITF) |, FAHIRREBWER. Fla:
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o MNEFPIHNFISHSIIRIERPREE TN
o  MEFXIFAIMUG LIRIVEERIER

o  MKEREREIHHENEMER
3. (FEBEERER, Bian:

o NENEBNEFESESIIE I
o JURAIRIFERER: / RuGERRE

» BEXE
-
4. (FEEEHMER, fUan:
o [

o RXIHHE

o EF

2, BUiESpringBootliiH
2.1, gJE—/ "MavenliH

java-ai-langchain4j

Mew Project

Empty Project

Maven Archetype
4 lakarta EE
Spring Initializr
= JavaFX
[®] Quarkus
Micronaut
* Kior
Kotlin Multiplatform
U Compose Multiplatform
E HTML
React
eX Express
¥ angular CLI
IDE Plugin

Android

?

Mame: java-ai-langchaindj
Location: [RAY
Project will be created in: O:\\java-ai-langchaind;

Create Git repository

Language: Java Kotlin Groavy JavaScript
Build system: Intelli) Maven Gradle
JDEK: =17 -

Add sample code

~ Advanced Settings

Groupld: | com.atguigu

Artifactld: | java-ai-langchaind]

Cancel
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2.2, #B0SpringBoottEX{&kER
fEpomaxmlfy T553 RN KSR

<properties>
<maven.compiler.source>17</maven.compiler.source>
<maven.compiler.target>17</maven.compiler.target>
<project.build.sourceEncoding>UTF-8</project.build.sourceEncoding>
<spring-boot.version>3.2.6</spring-boot.version>
<knife4j.version>4.3.8</knife4j.version>
<langchain4j.version>1.0.08-beta3</langchain4j.version>

<mybatis-plus.version>3.5.11</mybatis-plus.version>

</properties>

<dependencies>
<!-- webp HFEFZ LMK -->
<dependency>

<groupId>org.springframework.boot</groupId>
<artifactId>spring-boot-starter-web</artifactId>

</dependency>

<!-- EMBTNKH -->

<dependency>
<groupId>org.springframework.boot</groupId>
<artifactId>spring-boot-starter-test</artifactId>
<scope>test</scope>

</dependency>

<!-— 5o B i A TR -->

<dependency>
<groupId>com.github.xiaoymin</groupId>

<artifactId>knife4j-openapi3-jakarta-spring-boot-starter</artifactId>

<version>$8{knife4j.version}</version>
</dependency>

</dependencies>

<dependencyManagement>
<dependencies>
<! --3| ASpringBoot/#i i g - ->
<dependency>
<groupId>org.springframework.boot</groupId>
<artifactId>spring-boot-dependencies</artifactId>
<version>${spring-boot.version}</version>
<type>pom</type>
<scope>import</scope>
</dependency>
</dependencies>
</dependencyManagement>

2.3, GUEFEXMH
TEresources NRIFEEZE {4 application.properties

# web R4 v v it 1
server .port=80860
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2.4, BIERENR

package com.atguigu.java.ai.langchain4j;

import org.springframework.boot.SpringApplication;
import org.springframework.boot.autoconfigure.SpringBootApplication;

@SpringBootApplication
public class XiaozhiApp {
public static void main(String[] args) {
SpringApplication.run(XiaozhiApp.class, args);

2.5, BEIEENE
V3iA) http://localhost:8080/doc.him| BEEEFEERMRINETHERINTIE

A I\ R

5 Swagger Models OpenAPI definition

&

o2 vo

host hitp://locaihost:8080
basePath

APIBRS &R

bag::E=2 -v3-api-docs
SHAUN v3lapi-docs
$34Hlocation ~v3/api-docs
EO%HEE

Apache License 2.0 | Copyright © 2019-Knife4j-v4.3.0

3. EAKER

o SEWHY: Get Started https://docs.langchain4j.dev/get-started

3.1, LangChain4j EE4EHE
LangChain4j EEERLIRLT, BIE:

1. langchain4j-core 18R, BREX THUHSIES (MPIXIESEEFIMANTHE) RE AP,
2. F langchaindj 2R, BEBANIE, WXXENEEs. PIKICIZIM, URBINATERERSS

BE8E.

3. KEM langchaindj-{EEpk} EIR, B MEREPBEMNIESEEURMHRFIMRNFHEERE
LangChain4j F, {REJTLUIRIZ{HA langchain4j-{SeRk} #IR, WIFEZINEE, RFESAE langchaini
HRERIRBPA],
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3.2, #hLangChain4jtE& (ks

<properties>
<langchain4j.version>1.0.0-beta3</langchain4j.version>

</properties>

<dependencies>
<!-- ®Topen-aiffflangchain4j#1: ChatGPT. deepseek#i/Zopen-aikmit TR -->
<dependency>
<groupId>dev.langchain4j</groupIld>
<artifactId>langchain4j-open-ai</artifactId>
</dependency>
</dependencies>

<dependencyManagement>
<dependencies>
<!--3] Nlangchain4 j#figiis # ik - - >
<dependency>
<groupId>dev.langchain4j</groupIld>
<artifactId>langchain4j-bom</artifactId>
<version>${langchain4j.version}</version>
<type>pom</type>
<scope>import</scope>
</dependency>
</dependencies>

</dependencyManagement>

3.3, SUEiAGY
BANHI— M AIREERFEScEHiRapikey.

WRIFERNEEEHE, BrlLAEHBLangChaindj IRHATERESH, XNEHEREN, BEFHECEIRE,
B{XBRTF gpt-40-mini 18,

package com.atguigu.java.ai.langchain4j;

import dev.langchain4j.model.openai.OpenAiChatModel;
import org.junit. jupiter.api.Test;
import org.springframework.boot.test.context.SpringBootTest;

@SpringBootTest
public class LLMTest

/**
* gpt-4o-miniifi & HALE AR
*/
@Test
public void testGPTDemo() {
[ 1 HTARAG Y
OpenAiChatModel model = OpenAiChatModel.builder ()
//LangChaind ji& LR IRS 4, ZARERSS SR MR H S LS,  FRIERE
% 450penAI API
//.baseUrl("http://langchain4j.dev/demo/openai/v1") //#EFMapilhl
RapiKey="demo", NI E&baseUr 1At E)
.apiKey("demo") //WERHapiKey
.modelName("gpt-4o-mini") / /¥ B AL FR
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.build();

/1 TA AL )

String answer = model.chat("{kif");
/g R
System.out.println(answer);

4, SpringBootE S

SEIHY: https://docs.langchain4j.dev/tutorials/spring-boot-integration

4.1, ERKRHR
18 langchain4j-open-ai &gk langchain4j-open-ai-spring-boot-starter

<dependency>
<groupId>dev.langchain4j</groupId>
<artifactId>langchain4j-open-ai-spring-boot-starter</artifactId>

</dependency>

4.2, EEEERSH

#langchain4j il 7y
langchain4j.open-ai.chat-model.api-key=demo

langchain4j.open-ai.chat-model.model-name=gpt-40

#ig R R H &
langchain4j.open-ai.chat-model.log-requests=true
langchain4j.open-ai.chat-model.log-responses=true
#J7 H H EdebugZi il

logging.level.root=debug

4.3, SUEENXAG

/'k~k
* #4SpringBoot
*/
@Autowired
private OpenAiChatModel openAiChatModel;

@Test
public void testSpringBoot() {
/ /TR AR )
String answer = openAiChatModel.chat (" k") ;
/ /i 45 R
System.out.println(answer);
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=. BAHEMHXER

1. EBMLEXIRE
o KIESIREHHTE:
SuperCLUE 2HEMR CLUE 2R XF 2023 & 5 BHEHAPNEBAER LGS ETFNEE,

o TENBR: SEITEPICCEEEIE IR, BEHEE (RENF 10 THEMBED, LIRIREE
F. YR RS S0 SERTEED, EERETEERAEREARERT, FAERIRS
., BEAEESHER. SERRREREER. SAKREREERRE.

o 1SBM%B: FHXPIHEES, WAkE. FR. FEFRUIETTOEN, ERIERESHIGESH
. B 3700 ZEEMEMERXSSANG, ISBEERIPERER, 0G6PT4, XOL—5F. BXY
FRSFNFNES, RIEFNROEMERRRE.

o TR {FAIUER BT, EIFNEREFFAARTZ5IA, s «BEFE
5.0” MIBESOAEEUYIEIT SuperCLUE JOIFRIRSRHY, HER] TSI NLP SIARESRIEN, HHX
KRERIABIIURM TEENSEKIE, (B 7 I ARESARR AT S FIN A,

* LangChain4j3ZHHEARIAIREL :

2. ¥EADeepSeek
11, FKRARSH
o IBREM: EMKS, 3KEXbase_urlflapi_key, F&{H

12, BEFRSH

AT apikayli%E, BIGHEEEERSHRIGMREES, TEFREENEA, FI40
DEEP_SEEK_API_KEY
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Administrator BIBEPZEE(U)

= =]

ChocolateylLastPathUpdate  133789870616646854

Intelli) IDEA D\ProgramiJetBrainsiIntelli) IDEA 2022.3.1\bin;

Onelrive ChUsers\Administrator\Onelrive

Path ChUsers\Administrator\AppDatatLocal\Microsoft\WindowsA...

TEMP ChUsers\Administrator\AppData‘Local\Temp

TWP ChUsers\Administrator\AppData‘Local\Temp

FE(N)... F=E(E).. fiHb=(D)

=T E(S)

=B B &

ComSpec CaiWindows'\system32\cmd.exe

DASH SCOPE APl KEY

DriverData

CaWindows)\System32\Drivers\DriverData

1.3, ECEIRBISE

JAVA HOME D\ ProgramiJavaljdk-17

MAVEN HOME \Programiapache-maven-3.9.5

NUMBER_OF PROCESSORS 12 W
FE(W)... wH()... fE2(L)

DeepSeek APISZHY: https://api-docs.deepseek.com/zh-cn/

£ LangChain4j #1, DeepSeek #[1 GPT —#Et{FEF T OpenAl FYEOFRE, FEIttt{FEFROpenAiChatModelitt

TN

#DeepSeek

langchain4j.open-ai.chat-model.base-url=https://api.deepseek.com
langchain4j.open-ai.chat-model.api-key=S{DEEP_SEEK_API_KEY}

#DeepSeek-V3

langchain4j.open-ai.chat-model.model-name=deepseek-chat

#DeepSeek-R1 HHEHfH R

#langchain4j.open-ai.chat-model.model-name=deepseek-reasoner

1.4, Wit
B FRTER M FRFIRT =]
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3. ollamaAihaEpE

3.1, At AZEFMEFE

Ollama E—AMAEBBABEIN TR, E/ Ollama HTAMHEGIU TS HENIRE:
- WERFASZRE: MTER. BY. FESIRARGBMIENTIL, MERLEXEE.
. BEAME: ERMSTRERTERMIES, FEPE Ollama BEULAIERIET.

o BERE: RIRSZSEERERERE, KEBERTRERKS. M Oollama AMEEE, RF—RMR
NEHRA, ST REEMEERANESRE BN AASRRIRF T RR, BERHLIRA.

o EBREGE: RAEEIHEANGS “ollama run < ERIZ>, FETLIBm FERFHEITRTEA0EEL,
o REVESEH: TIXHEEGEAE, LIEREEWEEK,

3.2, fEollama LEPEDeepSeek

ER:

(1) FEHFHZLZollama: 0llamaSetup.exe

(2) EERESIR, EEEMEARE, REFIER:
"-’éﬁ Discord GitHub Models Q Search models Sign in

deepseek-r1

DeepSeek's first-generation of reasoning models with
comparable performance to OpenAl-o1, including six
dense models distilled from DeepSeek-R1 based on Llama
and Qwen.

150 7o 8 14b 32b 70 671b

4, 35.5M Pulls Updated 2 months ago
1.5b I\ ag oll, deepsesk-r1:1.5b
Updated 2 months ago 242b25d8c10a - 1.1GB
model quen2 1.788 M KM
params
template

(3) HTA<: ollama run deepseek-r1:1.5BfTKIEE, MREFKETUSL FEHAEDR
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https://ollama.com/
https://ollama.com/search

rt ollama
» 3 model from a Nodelfile
show 8 information for a model
run 1 model
running

a model from
Fush a model to =
List models
i rurming
a model

3.4, S|\ i
SENHE:

<l-- $#Aollama -->

<dependency>
<groupId>dev.langchain4j</groupId>
<artifactId>langchain4j-ollama-spring-boot-starter</artifactId>

</dependency>

3.5, ECEIRBISE]

#ollama
langchain4j.ollama.chat-model.base-url=http://localhost:11434
langchain4j.ollama.chat-model.model-name=deepseek-r1:1.5b
langchain4j.ollama.chat-model.log-requests=true
langchain4j.ollama.chat-model.log-responses=true

3.6, SUEAXAEY

/%%

* ollamaf A\

*/

@Autowired

private OllamaChatModel ollamaChatModel;

@Test

public void testOllama()
/] TS A ]
String answer = ollamaChatModel.chat("{iif");
/1 R

System.out.println(answer);
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4, ENAEEGES

4.1, HA=MEEKk

FIE=BEE 2023 F 10 Bi#EEM. ©ER T RANE N RFIKIREIFE=FKIEE, REXA.
B, STBIEREES.

THEE(RSS . SEREERFAAIREL AP, BEUEIEFEE, 510 MRS REITEERR, NAE
EER, REeERER)E, IMETERSENAFATER, SARSET, EAMETRFT
MR, FRAFPET token REE, WSSEMAMAR.

TIHEANAEBIFIER . hitps://help.aliyun.com/zh/model-studio/models
EBIr-1%: https://bailian.console.aliyun.com/?productCode=p_efm#/model-market

4.2, HHiERETMHRE
(1) SHHNBEARTE

&~ @) (3 https://www.aliyun.com/product/tongyi?spm=5176.29597918.nav-v2-dropdown-menu-0.d_title.4bcc7calDqqriU
(@ IESR R OBAAE  SESHER RSO BN i Ak SSSBE > AU

BYAEH ==gs ==ws =anm >

JEVEFIET_I Max HOT B F(E - Plus HOT EYTE - Tur

ﬁ&d:FltT_l QwQ - Plus BT 25 -
BYAH-EE B AT - 324
MEREER

(2) REREKE

Q @ o @ == sBus 05531733..

CIMNEE el ~2 BpsE YRSHE b0 =t =59 etk ZSskEs

FAERRSTFEESE v R FmbE ERSEN NISEA BRERAE BXEE FRIED [l Bl AERRSTAEREHE

MEZEE BXKRBERWVERSTES,
BRI TS RIUE R RAVAIR A

3 = b =] =
Hﬁiﬁﬁ RiGicE = T EL Z2E
=31 AR BRWEFETS, T REEResEERSEREAN, & BERETISO2001 A TEHEERE
JER%EER *@Llamamnexzﬂ:}' HEZE i S EEREh FERE50% WE
ezt EFEFREQwen2.5-Omni zarz  ZEEQwR-32B B3R EEED wup= =10 BDZIEHE DeepSeek-R1
117

BT AP BEHRELED . FREFHEEETE

(3) REFFERS
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GWEEEIE ';-E HAFTTEE S NERI00) 2 tokens BffsEnE OssE DR 0 2

1

Filsz=E - B 17, IEERAE%
& == SRS £ s
R0

EamEe EEIEE
& R 5 i

[ % Pa ne!
® mroEn . :

[ % Pa ne!
o=z

@ R v

[GR=:a] ~ og
- &b e

20
o8 mATR AR e
& AR FEUSER, BRESSIAEL, THARSOKNBRAR ST Assistant API, FSTERPrompt. 5. RAGSETEE, SaklE
. BRI,
€8 meamA
STEMER =EEE © wEAE S sERE ©

& RAEs ~

R ) EXFE2.5-VL-32BEE HE, FEEEAMMIRIE, SEnErFiEsEEen. TEMER A

(4) HHAFHE

BREFTEAEERS, EEFELITHR, FHOEERiERAPI-KEY =
- EFCERRS RSN, SEFELTER, FRSIEREEs, \ SRR 2,
- ITFRIAT SEREE, ARseRi seSRERAe TSRS, SREETTHE.

. FEEESNRAERTE, HeEEHSHTLS, BT R SRR EE,

ﬁ (TBEDERRR] & MERREE100, ESE  EETEY IR S S ATERAP RS

EEEENEE (282) EEAEERRE (282) EEAERIE (282)

1B X FE-Omni-Turbo (gwen-omni-turbo)

1B % Fa-Omni-Turbo-Latest (qwen-omni-turbo-latest)

18 W TFE-Omni-Turbo-2025-03-26 (g i-turbo-2025-03-26)
1B Y TFA)-QwQ-Plus (qwg-plus)

1B Y TiA)-Max-Latest (qwen-max-latest)

JE N TFA)-Max-2025-01-25 (qwen-max-2025-01-25)

BN FE2.5-VL-32B (qwen2.5-v|-32b-instruct)

BT E-Max (qwen-max)

BN FE2.5-VL-728B (qwen2.5-v|-72b-instruct)

BN FE2.5-VL-7B (qwen2.5-vI-7b-instruct)

SEVIILIATE AN 90 Fememnd © o Bk incbest)

ROMSHES (EEEERSIG HEEE BETE

4.3, Eg&HapiKey

ERiBapiKey: https://bailian.console.aliyun.com/?apiKey=1&productCode=p_efm#/api-key
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A

FIE=EEE
=EEE
BIFEEEERIAPI-KEY (
API-KEY
=IE ISt
BHE=R
=5 i
BeEapikey: FCETEINMEZEDASH_SCOPE_API_KEYH
BEERTE ®
TEEE(N): DASH_SCOPE_API KEY
TEEV): W W eV iy
HSEE(D).. RUEET((F)... B i

4.4, DA

LangChain4jZE344: https://docs.langchain4j.dev/integrations/language-models/dashscopet#plain-jav

a

<dependencies>
<!-- BAMEZHEFETIEG -->
<dependency>
<groupId>dev.langchain4j</groupId>
<artifactId>langchain4j-community-dashscope-spring-boot-starter</artifactId>
</dependency>
</dependencies>

<dependencyManagement>

<dependencies>
<! == BN RO I B - - >
<dependency>

<groupId>dev.langchain4j</groupId>
<artifactId>langchain4j-community-bom</artifactId>
<version>${langchain4j.version}</version>
<type>pom</type>
<scope>import</scope>

</dependency>


af://n231
https://docs.langchain4j.dev/integrations/language-models/dashscope#plain-java

</dependencies>

</dependencyManagement>

4.5, BEERBSH

#BTEE R &
langchain4j.community.dashscope.chat-model.api-key=${DASH_SCOPE_API_KEY}
langchain4j.community.dashscope.chat-model.model-name=qwen-max

AitiE T

/**
* I8 ST 1) R A
*/
@Autowired
private QwenChatModel qwenChatModel;
@Test
public void testDashScopeQwen() {
/TR AL ]
String answer = gwenChatModel.chat("/Rif");
/ /i 45 R
System.out.println(answer);

4.6, MitiBEXHR
A R A

@Test
public void testDashScopeWanx(){
WanxImageModel wanxImageModel = WanxImageModel.builder ()
.modelName("wanx2.1-t2i-plus")
.apiKey(System.getenv("DASH_SCOPE_API_KEY"))
.build();
Response<Image> response = wanxImageModel.generate (" &4 ARt . 7o roRig A=
HEARMIRAL, P R BRI NGB . — OB/ IS I R (R R D Zouh e — UK B 5 . it

BEREBRNGELK, RIFSEERERNE, “])f54119J*ﬂ1HJLMJuf By |25 A5 b 2R GRS e AR R o e 2R T R
A, FrhEE— B S AT ER, B GE TORDEM M, B R 2 A0 & SR M, B s AR
MINAE, EiE RN LS. ") ;

System.out.println(response.content().url());

MlistDeepSeek
BAILATE E EG E S E =75 KIEEY, tDeepSeek
BECESE tHbase-urlBEISERIEGTE, FRBEG ERXEEREFR apikeyBIE]

#EE N k- deepseek
langchain4j.open-ai.chat-model.base-url=https://dashscope.aliyuncs.com/compatible-
mode/v1

langchain4j.open-ai.chat-model.api-key=${DASH_SCOPE_API_KEY}
langchain4j.open-ai.chat-model.model-name=deepseek-v3

#RERA BUETCRAEE 0 B 1 . (s, SAMHHEEENL. =A QNG M,

# EBMG, . R, XEREN 0.9, EIREBRESH —ERRENLE, AR R R R HEAL .
langchain4j.open-ai.chat-model. temperature=0.9
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ERZRIRTIRAARG testSpringBoot MiHEPAT

=. AIEEEIRSS AlService

1. fH4R2AlService
AlServicefFFEEMIZEAFINSRIEN A X THEFNRS, BRIEHSCHERINEE.
1.1, %% chain (IBER)

SEROE SRR Python HRRY LangChain, HIRBSZEHAIEMNENAMAGERIE—FNE, LLAIHIRMBRA.
RRIEREMN (RAG) F. HISSNREEMASIER, AREIZENRE. #FENEERRER
Rif, BAIRHATRNRIAR.

1.2, AIEREIRSS AlService
fELangChain4jshIk( fEFBAIService e EZRIRIE. RERMHGHAIServicelH{ TR,
AlserviceRJM IR ER 5 IOAGIR{E :
o AXRESEENENUMARS
o T KIESRERTEHESR
EliEZSEaRAIEE:
+ BIXKIE{Z Chat memory

e THE Tools
o TOFTRIEBEARY RAG

2. BliEAIService
2.1, SN

<!--langchain4j &% iRE-->
<dependency>
<groupId>dev.langchain4j</groupId>
<artifactId>langchain4j-spring-boot-starter</artifactId>
</dependency>

2.2, gIEEO

package com.atguigu.java.ai.langchain4j.assistant;

public interface Assistant {
String chat(String userMessage);

}


af://n247
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2.3, Witk

@SpringBootTest
public class AIServiceTest {

@Autowired
private QwenChatModel gwenChatModel;

@Test
public void testChat() {
//8)##AIService
Assistant assistant = AiServices.create(Assistant.class, gwenChatModel);
/ /i serviceff#
String answer = assistant.chat("Hello");

System.out.println(answer);

2.4, @AiService
tOATLAFE Assistant B0 EXRAN eAiservice FEAR

package com.atguigu.java.ai.langchain4j.assistant;

[T RABATHERC B S AN AL E 7 2 KIE S8, PRl ZEAEX HU4EE (EXPLICIT) £ilffjbeanName
(gwenChatModel)
@AiService(wiringMode = EXPLICIT, chatModel = "qwenChatModel")
public interface Assistant {
String chat(String userMessage);

MR AEBIF, FIRTLAEESE NAssistantRI5R

@Autowired

private Assistant assistant;

@Test
public void testAssistant() {

String answer = assistant.chat("Hello");
System.out.println(answer);

2.5, T{FIRIE

AiServices ZEAssistantiZCOLAREfBLAY, FHERREIHIIE— LB AssistantiZ ORI EERTR.
EMENRSAEMAT LR EREIE TIE. EXMIFH, chat GiZRBMAR— I F/HFE, BEX
RRBIEE—/ UserMessage XY, ATLA, IBENSEBXNZRHGBEEIGA Userlessage , FHEBPIRIE
SR, chatFZRVMHERBEFRE, BRXERERIZE Ailessage WK, KEBENRSEHEHR
NFRER,

AREENRE: NENRIERRMAEIRMELHER
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. BXic{Z chat memory

1. MiHXEREBICZ
package com.atguigu.java.ai.langchain4j;

@SpringBootTest
public class ChatMemoryTest {

@Autowired

private Assistant assistant;

@Test
public void testChatMemory() {

String answer1 = assistant.chat("f/&7");
System.out.println(answer1);

String answer2 = assistant.chat("f /&

"5

System.out.println(answer2);

REAR, BRIERALIN, KEEEIRBICIZHT.

2. BIXICIZAREASER
BILAE R PR R SIHERAT,

@Autowired

private QwenChatModel qwenChatModel;
@Test

public void testChatMemory2() {

VK S ¥Rt

UserMessage userMessagel = UserMessage.userMessage(" /&30 04");
ChatResponse chatResponsel = qwenChatModel.chat(userMessagel);
AiMessage aiMessagel = chatResponsel.aiMessage();

/15 R E A Rl 2

System.out.println(aiMessagel.text());

E S vaRr

UserMessage userMessage2 = UserMessage.userMessage (" /RATEFEHEL") ;

ChatResponse chatResponse2 = gwenChatModel.chat(Arrays.asList(userMessagel,
aiMessagel, userMessage2));

AiMessage aiMessage2 = chatResponse2.aiMessage();

/S OR TR S R Rl

System.out.println(aiMessage2.text());


af://n287
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3. {EMChatMemory3EIREIKICIZ
{EFBAIService AT ES RIS, FHIRICIZIhAESCIA e g S

@Test
public void testChatMemory3() {

/ /B chatMemory
MessageWindowChatMemory chatMemory = MessageWindowChatMemory.withMaxMessages(10);

//B)#AIService

Assistant assistant = AiServices
.builder(Assistant.class)
.chatLanguageModel(qwenChatModel)
.chatMemory(chatMemory)
.build();

//fserviceffi#

String answer1 = assistant.chat("f/EeM");

System.out.println(answer1);

String answer2 = assistant.chat("#2iE");

System.out.println(answer2);

4, {ERAIServiceSCIRHIIRICIZ
4.1, GUEBCIZIRESRES
AIService IS AMAM (AHEH, HIFRICIZ, %) ERA0RHE, BITRELERMbS it T

package com.atguigu.java.ai.langchain4j.assistant;

@AiService(
wiringMode = EXPLICIT,
chatModel = "qwenChatModel",
chatMemory = "chatMemory"

)

public interface MemoryChatAssistant {

String chat(String message);


af://n295
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4.2, EgE&ChatMemory
package com.atguigu.java.ai.langchain4j.config;

@Configuration
public class MemoryChatAssistantConfig {

@Bean
ChatMemory chatMemory() {
/1B RIEZid % fImessage &
return MessageWindowChatMemory.withMaxMessages(10);

4.3, iz

@Autowired
private MemoryChatAssistant memoryChatAssistant;

@Test

public void testChatMemory4() {
String answer1 = memoryChatAssistant.chat("#&/2471");
System.out.println(answer1);
String answer2 = memoryChatAssistant.chat("#k/tifE");

System.out.println(answer2);

5. [REIIXIEIZ
HRENAFPFIIREE ARNBFRXSBIXIEZ
5.1, AUBICIZIREERE:

package com.atguigu.java.ai.langchain4j.assistant;

@AiService(
wiringMode = EXPLICIT,
chatMemory = "chatMemory",
chatMemoryProvider = "chatMemoryProvider"
)

public interface SeparateChatAssistant {

/*‘k

* S EIIRId S

* @param memoryId Tjixid

* @param userMessage ffJ"iHE
* @return

*/

String chat(@MemoryId int memoryId, @UserMessage String

userMessage) ;
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5.2, BigBEChatMemoryProvider
package com.atguigu.java.ai.langchain4j.config;

@Configuration
public class SeparateChatAssistantConfig {

@Bean
ChatMemoryProvider chatMemoryProvider() {
return memoryId -> MessageWindowChatMemory.builder()
.id(memoryId)
.maxMessages(10)
.build();

5.3, WidRHEENF
RN RERImemory I d IR BIRICIZAIFRRZR

@Autowired
private SeparateChatAssistant separateChatAssistant;

@Test

public void testChatMemory5() {
String answer1 = separateChatAssistant.chat(1, "/ ") ;
System.out.println(answer1);

String answer2 = separateChatAssistant.chat(1,"f/EiE");
System.out.println(answer2);
String answer3 = separateChatAssistant.chat(2, "f/&iE");

System.out.println(answer3);

h. BREHIXKICIZ Persistence

BMABRT, BXCIZEEERTR. NRFEFANEE, JULH—BEXHIIXICIZEFHES,
LAESIIR B RIS IR AT EN R,

1, TFhE7RAGERE

KERRHIKICIZAFEIEEIMEIRE, RELSEEHIRRR. NABSEMMTREEREER, LT
BB AEERER S
« MySQL
o 151 XRRBIIERE., FESME, HIRSUEN—EMAIEREY, BERTENEIRNFE
FEEif.,

o BRER: WMRHIRICIZEIREMBIME, FINNEEEERFRIUXSE D, BF 1D, &
#. HEWNEE, BFEEHCTERNEINAUSHT, NRBFPRIRNEREY. RHEEEE
IREMIES, MySQL B ARV,
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e Redis
o 15 NERLUERE, EEERENRS. CERTEMERREE, HESIFZMEERSENE, =R/
B, IBHR. JIRE, AENAREERNIIXICIZEIERITE,
o ERASE: WFCAIMEKRNSHIIRMNE, AELEIRAFSHEIFNENTIE, Redis ALK
RFETIAEGRFIIIIRICR, LARGLRMBEBIRIRLE,

e MongoDB

o Y5 IUBUEUEREE, #UELL JSON - like SIS ITFIE, BESENREMMAT BE. B
FHREMCENTHSIREN, BEFHEFECEIRERRIETE.

o EMRT: ZHXRCIZHEESHUNER, INAER. BR. EESSHEAEUE, SEHE
EUSTURTRERINEEELAT, MongoDB BERIFIIMBERIXFRRIEME, FltN, —LtRAHRAFE
BESRIEEHIMSZUAER, A MongoDB RILATS Mt E IR LA RIS BLAIETE.

¢ Cassandra
o 45m: B—FomIlRY NoSQL BUERE, BEARAY BUFISIRAMY, sEtBEXMIENS
REUEEHEINEEEK. EEFHEEEN. IEFFIEXREEEE.
o EMEE: WTRERIWIRNA, THERFERS. AHIEEEXBFTES HFMEFIL

ERAR, Cassandra BEBBIUNATEHAKANESERE, Fli, —LEESIKAFAGHIE
K Fe, HIRMEREES M TR EHTOHIFHEIER, Cassandra BJLARAEAHIST

1
2, MongoDB
2.1, @

MongoDB 22— PMETHYAY NoSQL #4EZE, H MongoDB Inc. FF A&,

NoSQL, FERIBIFKREBUNIEUERE. NoSQLARIBFRIENOt Only SOLAYAES, RXMARTEHRAIRFREE
EEREIEEEERRAIFRR.

MongoDB FNIZIHESEA T RITAEIEE. BHeiREERK.
MongoDBfEFAEEE (Collections) B (Documents) , BNIASERZHB(EXIERAY,
o HEFE (Database) : TFMEZUEMISNES, RUTRABEEIEETRISURE.

o £ (Collection) : FUEEFHI—NES, FUTREBEIREFHIE.

o #4 (Document) : EEHFHI—NEURICR, FUUTFERREEEIRESAITT (row) , LABSON &=
=&,

MongoDB 1GEHEFMEA— NS, EIREDHE(E key=>value)XtERY, SHHSELITF JSON X%, FEE
AJLAB SR, AR SEEE:

{_
name: "sue”, <+—— fijeld: value
age: 26, <«+— field: value
status: "A", «+—— field: value
groups: [ "news", "sports” ] e—— field: value

-
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2.2, FHMongoDB

fR5588: mongodb-windows-x86_64-8.0.6-signed.msi https://www.mongodb.com/try/download/co

mmunity
S 1TEiR © mongosh-2.5.0-win32-x64.zip https://www.mongodb.com/try/download/shell

Ef,EFim: mongodb-compass-1.39.3-win32-x64.exe https://www.mongodb.com/try/download/c

ompass

2.3, {#Efmongosh
FBE MongoDB Shell:

FEmSITHIEA mongosh 5<%, 55/ MongoDB Shell, 15 MongoDB RS ENEITEAME I IR
(27017) , WMETLAEHEAER.

mongosh

ZEHEE MongoDB JR33:8:
WNER MongoDB fRSBZENEITEIERIAIG OB IfEiRSZES £, ATLAERLA iSR!

mongosh --host <hostname>:<port>

Hrp <hostname> 2 MongoDB fRFSESAIENZEL IP #ilit, <port> 2 MongoDB fR55EA%IRAS,
MITEFIRIE:
EEERRINE, TLANITER MongoDB HURREEIRIE. flaN:

- EELRIEEE: db

o BEUEEETIR: show dbs

o PHRZISTEEURERE: use <database_names
o PITESIEIR(E: db.<collection_name>.find()

o JEANHY: db.<collection_name>.insertOne({ ... })
o EFINAY: db.<collection_name>.updateOne({ ... })
o MBRSZ#Y: db.<collection_name>.deleteOne({ ... })

o B MongoDB Shell: quit() B& exit

CRUD
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# AR

test> db.mycollection.insertOne({ name:

# AR
test> db.mycollection.find()
# TR

test> db.mycollection.updateOne({ name:

# MERSCTR

test> db.mycollection.deleteOne({ name:

# JEH MongoDB Shell
test> quit()

2.4, {EHmongodb-compass

Connect Edit View Help

Compass o

New Connection

Connect to a MongoDB deployment

‘ New connection ‘

- URI
@ Saved connections @

"Alice", age: 30 })

"Alice" }, { Sset: { age: 31 } })

"Alice" })

®

FAVORITE

Edit Connection String @D

mongodb://localhost:27017/

¥®) Recents

@ localhost:27017
2025545180 12:05
> Advanced Connection Options

@ localhost:27017

2025548178 22115

B localhost:27017
2025545158 19:39 ‘ Save ‘
B localhost:27017

2025F4H140 17:28

B localhost:27017
2025548138 16:50

B localhost:27017

New to Compass and don't have a
cluster?

If you don't already have a cluster, you can
create one for free using MongoDB Atlas @

CREATE FREE CLUSTER

How do | find my connection string in
Atlas?

Ifyou have an Atlas cluster, go to the Cluster
view. Click the 'Connect' button for the
oluster to which you wish to connect.

See example®

How do | format my connection string?
See example®

2.5, EEHSpringBoot

5| A\MongoDB{Kih :

<!-- Spring Boot Starter Data MongoDB -->

<dependency>

<groupId>org.springframework.boot</groupId>

<artifactId>spring-boot-starter-data-mongodb</artifactId>

</dependency>
TR E

#MongoDBE L B

spring.data.mongodb.uri=mongodb://localhost:27017/chat_memory_db

2.6. CRUDiMst

BUERSCRSS: BREIMongoDBHRATNEY (HHX5MySQLAYER)

package com.atguigu.java.ai.langchain4j.bean;

@Data
@AllArgsConstructor
@NoArgsConstructor

@Document("chat_messages")
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public class ChatMessages {

[ /ME—FRi, WL F] MongoDB SCAYMY _id FEX
@Id
private ObjectId messageld;

//private Long messageld;

private String content; //f#ffSATHIRICRKANERN jsonF R

B
package com.atguigu.java.ai.langchain4j;

@SpringBootTest
public class MongoCrudTest {

@Autowired
private MongoTemplate mongoTemplate;

/**
* A SR
*/
/* @Test
public void testInsert() {
mongoTemplate.insert(new ChatMessages(1L, "HiIKicsk"));
px/

/**
* AEA SR
*/
@Test
public void testInsert2() {
ChatMessages chatMessages = new ChatMessages();
chatMessages.setContent ("I id k414 ") ;

mongoTemplate.insert(chatMessages);

/%%
* FRE1d A SRS
*/
@Test
public void testFindById() {
ChatMessages chatMessages = mongoTemplate.findById("6801ead733ba9c4abd9b6c7b",
ChatMessages.class);
System.out.println(chatMessages);

/**
* B
*/
@Test
public void testUpdate() {

Criteria criteria = Criteria.where("_id").is("6807ead733ba9c4a0d9b6c7b");
Query query = new Query(criteria);



Update update = new Update();
update.set("content", "I KICHIIE");

/ &S
mongoTemplate.upsert(query, update, ChatMessages.class);

}

[ **

* P BUE SOCRS
*/

@Test

public void testUpdate2()

Criteria criteria = Criteria.where("_id").is("160");
Query query = new Query(criteria);

Update update = new Update();

update.set("content", "HEIKiCHEIIE");

/ /B EHT Y
mongoTemplate.upsert(query, update, ChatMessages.class);

@Test

public void testDelete()
Criteria criteria = Criteria.where('_id").is("160");
Query query = new Query(criteria);
mongoTemplate.remove(query, ChatMessages.class);

3. BALIIX
3.1, {RALEF3E

package com.atguigu.java.ai.langchain4j.bean;

@Data

@AllArgsConstructor
@NoArgsConstructor
@Document("chat_messages")

public class ChatMessages {
//ME—HRIN, BLSEE] MongoDB SCRNAY _id FEX
@Id
private ObjectId id;

private int messageld;

private String content; //f7fi#RTHIRIEKSIR I json 4T R
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3.2, BIEISAME

BlE—/ NP ChatMemoryStoreiE[]
package com.atguigu.java.ai.langchain4j.store;

@Component

public class MongoChatMemoryStore implements ChatMemoryStore {

@Autowired
private MongoTemplate mongoTemplate;

@0verride
public List<ChatMessage> getMessages(Object memoryId) {
Criteria criteria = Criteria.where("memoryId").is(memoryId);
Query query = new Query(criteria);
ChatMessages chatMessages = mongoTemplate.findOne(query, ChatMessages.class);
if(chatMessages == null) return new LinkedList<>();

return ChatMessageDeserializer.messagesFromJson(chatMessages.getContent());

@0verride
public void updateMessages(Object memoryId, List<ChatMessage> messages)

Criteria criteria = Criteria.where("memoryId").is(memoryId);

Query query = new Query(criteria);

Update update = new Update();
update.set("content"”, ChatMessageSerializer.messagesToJson(messages));

/1R AEque ry 25 RE AR tHOCRY, MBSO 75 T3 SRy
mongoTemplate.upsert(query, update, ChatMessages.class);

@0Override

public void deleteMessages(Object memoryId) {
Criteria criteria = Criteria.where("memoryId").is(memoryId);
Query query = new Query(criteria);

mongoTemplate.remove(query, ChatMessages.class);

{ESeparateChatAssistantConfigd, ZfiIMongoChatMemoryStoreXISIIELE
package com.atguigu.java.ai.langchain4j.config;

@Configuration
public class SeparateChatAssistantConfig {

[ TENFF AN G
@Autowired

private MongoChatMemoryStore mongoChatMemoryStore;

@Bean
ChatMemoryProvider chatMemoryProvider() {

return memoryId -> MessageWindowChatMemory.builder()


af://n426

.id(memoryId)

.maxMessages(10)
.chatMemoryStore(mongoChatMemoryStore) //[it & £ A L3} %
.build();

4, Wizt

&IMongoDBR B A FE T SIFICHE

chat_memory_db.chat_messages 2 1
DOCUMENTS  INDEXES
Documents Aggregations Schema Indexes Validation
Fiter® @ v ype a query: { field: 'value' Explain Reset ‘ <> ‘ Options »
YLl | EXPORTDATA - | 1-20f2 & [ = KN
_id: ObjectId('680202159c97672b5895b9dd")

memoryId: 1
content: "[{"contents":[{"text":"HEH =", "type":"TEXT"}], "type":"USER"},{"text": "{R.."

_id: ObjectId('6806282179c97672b5895b9de’
memoryId: 2
content: "[{"contents":[{"text":"HEE", "type" :"TEXT"}], "type" :"USER"}, {"text" : "RIF. "

75 BRaNiE Prompt

1. RERTiA

@SystemMessage IREAE, BEABFHNEWSD, BEHHEIFHEESEE
1.1, EgE@SystemMessage
fESeparateChatAssistantZ&fichat75i%_ LR II@SystemMessagei £

@SystemMessage (" FAERMIFIA, EHRICIERIZ M. ")/ / RGHSHERHE

String chat(@MemoryId int memoryId, @UserMessage String userMessage);

@SystemMessage NARIBIER BRI SystenMessage XI5, H5 UserMessage —RARIELBKE
SR (LLM)

SystemMessageddINB RS RIELLEKIEEI—IR,

WRIRIE T SystemMessagefIAZ, #AISystemMessageRIXLAIER, ZRIRVBIRICIZEEL.

1.2, Wi
package com.atguigu.java.ai.langchain4j;

@SpringBootTest
public class PromptTest {


af://n431
af://n435
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@Autowired

private SeparateChatAssistant separateChatAssistant;

@Test

public void testSystemMessage() {
String answer = separateChatAssistant.chat(3,"4 )L ");
System.out.println(answer);

RERTRSRAAH, HIFEERNATRINZEBER SR {current_date}}

@SystemMessage ("R FRIVEFII A, EHZRIGIERIE R, SR2{{current_date}}")// R4 H IR
String chat(@MemoryId int memoryId, @UserMessage String userMessage);

1.3, MEIFERINERTER
@SystemMessage JFRRARATLANTRHIIEIRENR :

@SystemMessage(fromResource = "my-prompt-template.txt")
String chat(@MemoryId int memoryId, @UserMessage String userMessage);

my-prompt-template.txt
PRRIRAVIFHA A, T8I ZR A0 [l 20 e A, I 225 i) ) IS A8 25 R IR A5 45
{{current_date}}ZR"R1HHA

PRI, T AR A8 5125 10 R, [ 225 i) ) ) A 4 TN IR B 45 5
AR {{current_date}}.

2, APRRTEEIR
@UserMessage: RENFFHIA
2.1, figE@UserMessage
1£ MemoryChatAssistant By chat AR in R
@UserMessage ("/RERMEFAIA, WEH LGERENE, JFERN—EREFS. {({it)}") //{{it}}FErRE

ME— RS HL AL AT
String chat(String message);
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2.2, izt

@Autowired
private MemoryChatAssistant memoryChatAssistant;

@Test

public void testUserMessage()
String answer = memoryChatAssistant.chat("f/&/4i4");
System.out.println(answer);

3. IEES#IAIR
3.1, EtHeV
@V BERISEIGIBRISEIETR

=)

@UserMessage ("R BRIIFAIA, B LGRS S, I HRN—SRERS . {{message}}")
String chat(@V("message") String userMessage);

3.2, ZIPESHER
NRERNHFNALSEL, BAIMNMER oV , £ SeparateChatAssistant FREMTTIE chat?

@UserMessage ( "RERIILGFIAA, 1HHEERZ N, {{message}}")
String chat2(@MemoryId int memoryId, @V("'message") String userMessage);

W : eUserMessage PRIRNBTERESRINAAIRERE R RIXEARE

@Test

public void testV() {
String answer1 = separateChatAssistant.chat2(1, "#/&EMH");
System.out.println(answer1);
String answer2 = separateChatAssistant.chat2(1, "fifi");

System.out.println(answer2);

3.3, @SystemMessagefl@V
tHRILAE 0SystemMessage 1 0V £5&{FH

1£ SeparateChatAssistant R0/ %chat3

@SystemMessage(fromResource = "my-prompt-template3.txt")
String chat3(

@MemoryId int memoryId,

@UserMessage String userMessage,

@V("username") String username,

@V("age") int age


af://n464
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IR REE R my-prompt-template3.txt, FI0GHRIFF
IRk R, Bog{{username}}, KAVFEZ{{age}t}, WIS EIZ R, [ I R RS 4 A IR A

5.
ARF {{current_date}}.

M -
@Test
public void testUserInfo() {

String answer = separateChatAssistant.chat3(1, "J&/tifl, =z ", """, 18);

System.out.println(answer);

+. MBEK-tIZERINE

XERDEAISTIE S/ NERIEAYIKINEE, BSPXICIZ. PIXKICIZEHAK. =i
. elEEsE

BllEXiaozhiAgent

package com.atguigu.java.ai.langchain4j.assistant;

import dev.langchain4j.service.*;
import dev.langchain4j.service.spring.AiService;

import static dev.langchain4j.service.spring.AiServiceWiringMode.EXPLICIT;

@AiService(

wiringMode = EXPLICIT,

chatModel = "gwenChatModel",

chatMemoryProvider = "chatMemoryProviderXiaozhi")
public interface XiaozhiAgent {

@SystemMessage(fromResource = "zhaozhi-prompt-template.txt")

String chat(@MemoryId Long memoryId, @UserMessage String userMessage);

2, RFEHEIR

zhaozhi-prompt-template.txt
PRI T TER N, IR — AN A I A BE R R e o
PR — AU 2 ¥ B g7 i 1) F S T 2 B T
RASEEREF AL H & T
1 BITER P RS — IR TER, A FITANENE, A AR .

2. YER—MNINGHE R EST W
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THIET AT RSB AL, BEX0 B 4R AR (e R, SRR AET ST T . R 2518 T AR )
. SWRIE. 6777 R R, JF 4 AR RIS T RSO0 S0 . X T 290607, R E W1IE T B 24
PRy FIEAYTRE. R E PR A silE, MiEUE R .

3. AEABRTHCEIT, IRTTUAME S s E AR T A O, A E UUT DhRg:
ALy S5 RYEBERRTEMBER K, BT RGEHRE.
ATESSBIF: SCHEREWETHES SRS SIERMLAE SRS SHERIUEES RS-

4 ARDLZITE ST AN AN -

FEARIBGHE 5 TR TR BRI £ 5 TR 2 AT, ARG A CAIRH P kA (i) « SHMES (hik) | FHiZFR =
(i)  TRAEM Gk, k(6] 2025-04-14) | TLNE] ik, #: b7 B0 R0 - BARE (07
) .

L B H AR SUS R AR, BRI U AR TR T R L B

5. THE B IAER G AR — AT Z N AR AR -

6. 5K&Z& {{current_date}}.

3. REMSMF
B A ATEIZIRE

package com.atguigu.java.ai.langchain4j.config;

@Configuration
public class XiaozhiAgentConfig {

@Autowired

private MongoChatMemoryStore mongoChatMemoryStore;

@Bean
ChatMemoryProvider chatMemoryProviderXiaozhi() {
return memoryId -> MessageWindowChatMemory.builder()
.id(memoryId)
.maxMessages(20)
.chatMemoryStore(mongoChatMemoryStore)
.build();

4, HRINERR
package com.atguigu.java.ai.langchain4j.bean;

@Data
public class ChatForm {
private Long memoryId;//*fifiid

private String message;/ /" i)
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5. #sBlControllerf5i%

package com.atguigu.java.ai.langchain4j.controller;

@Tag(name = "FEZS/NE")
@RestController
@RequestMapping("/xiaozhi")
public class XiaozhiController {

@Autowired
private XiaozhiAgent xiaozhiAgent;
@Operation(summary = "Xfi5")
@PostMapping("/chat")
public String chat(@RequestBody ChatForm chatForm) {
return xiaozhiAgent.chat(chatForm.getMemoryId(), chatForm.getMessage());

6. fHilL
EEEN: RRATENZHRHERES (INEES, BUNES) | HEES @EBLHE) |
EAEER (EFEWRLEL)

APSSSEIL: FEY. EETRY. EiRRamE

SR AR LAEARAGIE ZRIERAERK

WS SCIEEE @IS Function Calling BREUE R

J\. Function Calling EfZ%iF

Function Calling =%t/ tBO4 Tools T.H

1, AIJZEH

plan, KIESEEABHNMEREFZEH. NRVBHSPERSTRIEFUE, HNTLUMERME
—HETR. SEANRHERE, NESEESFINESERENLE.

1.1, BFETHE
FB @Tool ;EfRAYSIE:

o BRAJLARERSHY, tBaLARARERSHY;
- JLIERAEAANYE (8. FABF) .

package com.atguigu.java.ai.langchain4j.tools;

@Component
public class CalculatorTools {


af://n503
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@Tool

double sum(double a, double b) {
System.out.println("iF/NiLiz51");
return a + b;

@Tool

double squareRoot(double x) {
System.out.println( " F ki) ;
return Math.sqrt(x);

1.2, BETRRE
fESeparateChatAssistantdiZsiltools/ B AL E

@AiService(
wiringMode = EXPLICIT,
chatModel = "gwenChatModel",
chatMemoryProvider = "chatMemoryProvider"
tools = "calculatorTools" //FiH&tools

1.3, MiTHR
package com.atguigu.java.ai.langchain4j;

@SpringBootTest
public class ToolsTest {

@Autowired

private SeparateChatAssistant separateChatAssistant;

@Test
public void testCalculatorTools() {

String answer = separateChatAssistant.chat(1, "1+2% 7 JL, 4756950375651 Ji il

/1% 3, 689706.4865
System.out.println(answer);

MR SR AEEISAWIFERSYSTEM, USER, AL AN ToolsHIEE, OHTtoolsEITERETE:

Request:
\- messages:
\- SystemMessage:
\- text: RGE LAIMME
\- UserMessage:
\- text: HF#En
\- AiMessage:
\- toolExecutionRequests:
\- ailsfHURE BRAHN SR T H 5%k

| H. 47
RAE 27
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\- ToolExecutionResultMessage:
\- text: TEFEHIT

Response :
\- AiMessage:
\- text: MR THIFVERMIATal i IRAHZIZE Rk A

2, @Tool iFHRAYIIEFER

0Tool ERFEMNENETFER:
e name (LEZMW) : TENEM, NRKRREZFER, HEEEATENER.
 value (LEfEiX) : TEAYEAEE.

RIETENAR, EMEKBEHTmA, KESHEIARhesRIFHIEEE (flf0, add(a, b) FEREE
M) | BEERFRMEMEERNNERINmA, X, KESEEMESEESER, LIAERR
BRSEN TR R EREARE.
3. @P g
FESEETLOEIRER op JFEHITIRE.
oP SFEERNFER:

o value: BHIIRIAMER, XRMIEFER,

* required ! RNZSHEBRAVTER, BIAMEA true , LHRNEFER,

4, @ToolMemoryid

ANRAFEIAIServiceFTIERE—NEEUER ovenoryld R, BRAIRBAILAMER @ToolMemoryld Ef#
0Tool JTEFRI—1SH, REEAIServicel TIERNBISBEMEIBLS eTool T3iE. WRIFESITAR,
HETAEPEZMIXICIZ, AEREE 0Tool HEFXENIHITKS, BAXMNIESRER,

package com.atguigu.java.ai.langchain4j.tools;
public class CalculatorTools {

@Tool(name = "Jik", value = "R[FEIHNSEAIDZF")
double sum(
@ToolMemoryId int memoryId,
@P(value="/%71", required = true) double a,
@P(value="J%72", required = true) double b) {

System.out.println("ifiHzi25 " + memoryId);
return a + b;

}

@Tool(name = "“F7iR", value = "R[EHESHIITIHR")

double squareRoot(
@ToolMemoryId int memoryId, double x) {
System.out.println("il{/I-F77HLz5 " + memoryId);
return Math.sqrt(x);
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h. MBZK-iitiEsINE

1, FRE9dkSSRYSCIR

RS A ISCIEE S/ INERIEIEIT R, TRART . EGHITSThes
1.1, BUiEMySQLEERESR

CREATE DATABASE ‘guiguxiaozhi’;

USE “guiguxiaozhi’;

CREATE TABLE “appointment” (
“id® BIGINT NOT NULL AUTO_INCREMENT,
‘username’ VARCHAR(50) NOT NULL,
“id_card® VARCHAR(18) NOT NULL,
“department’ VARCHAR(50) NOT NULL,
“date” VARCHAR(10) NOT NULL,
“time® VARCHAR(10) NOT NULL,
“doctor_name® VARCHAR(50) DEFAULT NULL,
PRIMARY KEY ("id")

1.2, SN

<!-- Mysql Connector -->
<dependency>
<groupId>com.mysql</groupId>
<artifactId>mysql-connector-j</artifactId>
</dependency>
<!--mybatis-plus FAZE-->
<dependency>
<groupId>com.baomidou</groupId>
<artifactId>mybatis-plus-spring-boot3-starter</artifactId>
<version>$8{mybatis-plus.version}</version>
</dependency>

1.3, EEEEURRE&EE

application.properties

# FEARBAE NG E

spring.datasource.url=jdbc:mysql://localhost:3306/guiguxiaozhi?
useUnicode=true&characterEncoding=UTF-8&serverTimezone=Asia/Shanghai&useSSL=false
spring.datasource.username=root

spring.datasource.password=123456
spring.datasource.driver-class-name=com.mysql.cj.jdbc.Driver

# JF/E SQL HEFTE
mybatis-plus.configuration.log-impl=org.apache.ibatis.logging.stdout.StdOutImpl


af://n553
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1.4, BUFESCiF3E

package com.atguigu.java.ai.langchain4j.entity;

@Data

@AllArgsConstructor
@NoArgsConstructor

public class Appointment {

@TableId(type = IdType.AUTO)
private Long id;

private String username;
private String idCard;
private String department;
private String date;

private String time;

private String doctorName;

1.5, Mapper
#0
package com.atguigu.java.ai.langchain4j.mapper;

@Mapper
public interface AppointmentMapper extends BaseMapper<Appointment> {

}
xml: fEresources FElIEEmapperBF, BlEEAppointmentMapper.xml

<?xml version="1.0" encoding="UTF-8"7?7>

<!DOCTYPE mapper PUBLIC "-//mybatis.org//DTD Mapper 3.0//EN"
"http://mybatis.org/dtd/mybatis-3-mapper.dtd">

<mapper namespace="com.atguigu.java.ai.langchain4j.mapper.AppointmentMapper">

</mapper>

1.6, Service
O

package com.atguigu.java.ai.langchain4j.service;

public interface AppointmentService extends IService<Appointment> {
Appointment getOne(Appointment appointment);

4

b3

n

package com.atguigu.java.ai.langchain4j.service.impl;


af://n566
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@Service

public class AppointmentServiceImpl extends ServiceImpl<AppointmentMapper, Appointment>

implements AppointmentService {

/%%

* W] R AL
* @param appointment

* @
*/
@0ve

return

rride

public Appointment getOne(Appointment appointment) {

LambdaQueryWrapper<Appointment> queryWrapper
queryWrapper.eq(Appointment: :
queryWrapper.
queryWrapper.
queryWrapper.
queryWrapper.

Appointment

new LambdaQueryWrapper<>();

getUsername, appointment.getUsername());

eq(Appointment::getIdCard, appointment.getIdCard());
eq(Appointment: :getDepartment, appointment.getDepartment());
eq(Appointment: :getDate, appointment.getDate());
eq(Appointment::getTime, appointment.getTime());

appointmentDB = baseMapper.selectOne(queryWrapper);

return appointmentDB;

1.7, SUEAXRAH

package com.atguigu.java.ai.langchain4j.service;

@SpringB

ootTest

class AppointmentServiceTest {

@Aut

owired

private AppointmentService appointmentService;

@Tes

t

void testGetOne() {

@Tes

Appointment

appointment.
appointment.
appointment.
appointment.
appointment.

Appointment

appointment = new Appointment();
setUsername( "7k ") ;
setIdCard("123456789012345678") ;

setDepartment (" H#t");
setDate("2025-04-14");
setTime(" [/1-");

appointmentDB = appointmentService.getOne(appointment);

System.out.println(appointmentDB) ;

t

void testSave() {

Appointment
appointment

appointment.
appointment.
appointment.
appointment.

appointment = new Appointment();

.setUsername("ik—");

setIdCard("123456789012345678") ;
setDepartment (" H#");
setDate("2025-04-14");

setTime(" [-4");


af://n581

appointment.setDoctorName( "7K[E4");

appointmentService.save(appointment);

@Test
void testRemoveById()
appointmentService.removeById(1L);

2. Tools

2.1, €& Tools

package com.atguigu.java.ai.langchain4j.tools;

import com.atguigu.java.ai.langchain4j.entity.Appointment;

import com.atguigu.java.ai.langchain4j.service.AppointmentService;
import dev.langchain4j.agent.tool.P;

import dev.langchain4j.agent.tool.Tool;

import org.springframework.beans.factory.annotation.Autowired;

import org.springframework.stereotype.Component;

@Component
public class AppointmentTools {

@Autowired
private AppointmentService appointmentService;

@Tool(name="TiZj#E5", value = "IRIESH, AT LHITEqueryDepartment £ if] /2
B P BB R BT L, FREHE P RARTE TG R, HP AR B T . ")

public String bookAppointment(Appointment appointment) {

1 B AR B B o 5 A 6 N A TR 1T 3R

Appointment appointmentDB = appointmentService.getOne(appointment);

if (appointmentDB == null){
appointment.setId(null);//Piib KAL) bk E 1 id
if (appointmentService.save(appointment)){
return "2 T, HIREITZFERE";
telse{
return "FZRM";

T,

S AREN

}
}
return "ELEAHE R E RN A" ;
}
@Tool(name="HUHTZAHS", value = "HIARESH, ML RZTAAAE, W0FAFCE U BRI 10 3% H0R B HY

THTRLI LT, A5 3R (3] BV T e i)
public String cancelAppointment(Appointment appointment){

Appointment appointmentDB = appointmentService.getOne(appointment);
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if (appointmentDB != null){
/TR L 1d 3%
if(appointmentService.removeById(appointmentDB.getId())){
return "HUHTRAIRIN" ;
telse{
return "HUHTRZAIRM" ;

! 1O RIS

return “EEEWACT, HZXTHAE E M E "

@Tool(name = "HifEEASUH", value="HIEFI=2FR, HIH, BREFEAEERZSHE S, JREZSH
)
public boolean queryDepartment(
@P(value = "Fl=4F") String name,
@P(value = "[J") String date,
@P(value = "Wf[E), WiEff: L. F°") String time,
@P(value = "[“/E#4#", required = false) String doctorName
) A

System.out.println(" i & S 50" ) ;
System.out.println("f4 4P " + name);
System.out.println("H#: " + date);
System.out.println( " " + time);
System.out.println("Z/E#7k: " + doctorName);

//TODO Zi#7 E A: F HFBEAR 1 -
[TRCRBE R EA AT, ARSI SR DA I ITRARKEL CARFtrue, TR ME

false) ;
[/ anREE T AR, WA R S HEE G HRR I false)
[ /U HEPE, D s A HEPE R (R BOR S 24006 (LR Rl false, AWK [Etrue)
return true;
}
}

2.2, figETools
1E XiaozhiAgent a0 tools e

@AiService(
wiringMode = EXPLICIT,
chatModel = "qwenChatModel",
chatMemoryProvider = "chatMemoryProviderXiaozhi",
tools = "appointmentTools" //toolsfit®E
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2.3, izt

TEControllerdilizt

+. HEFEIGRAER; RAG

1, WAL XIREEIE Sl dtRagEIR

LLM MARIIRF EATII0%0R, MSIFELL LM TSR S aE0E, IRaTLL:
o i/l RAG
« GEFIROSIRRMIE LM

o Z55 RAG FIHA

11, HUAXERE

EMEAEENEM E, FERIVIRIISEESEREHITER) 14, AREESL, (REERHibL
BFEUREESRIEE. EMFENIIIG, HHERRMENAS.

o iR TRSBEAFTOMERER, BER, EHEESLHRES, HHTthES.
o BRA: FNREFARRE, REY)IRAS. JIEEEIK.

- NAZR: BEMRERE. MERAEEREXEERSHDR, WX E T REINESER
REERSHFENE. TAUSEERF.

1.2, RAG

Retrieval-Augmented Generation f&ZRIEIRAERY
BRRIBLASRNAER ARG NIESEEZH], STBIIIINMRIRERTIEXER, REERERER

FRIRERE—IRAREEAIEE, AREUKIEINBRIREBSESBSIIGEIE, HABAESRED
&, BEYXAL, NESEEILERBENSEREREXER, FEBARXEERHTREE.

« NS ERTHREMEABMEEH NS, NeER. SSRSFHEER. FEMET R
RIRFTANRIAES,

1.3, RAGERIRE
o CREHED UL X AET SRR NA PRI K RIA S AR B SR i A T U EC R
R, IR XERES N AR HISRERAE RS R SR THEF.
o R, HERAN ENIEER. AT o R e, RS, BIREEIRE
SXEREZBRNRZRIEESEMRIAE / IEEEERTHAFE, NMEEERERAE
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o Rtivs. EREMERTE (P, £3ER + AERER) BEULUESERIR.

2. [A=EEE vector search
2.1, [AI&E Vectors

ALASEERBEANT AP — N REIS— R, fln, ETEH, BAILER—E e
PRIEE:

aZ— M (100, 50) &l (-50, -50) FIFEIE, b 22— M (0, 0) F (100, -50) EE,

A
-150
-100
-50 \ b
-} -
X
50
100
150
-150 -100 -50 50 100 150
Yy
Rz, FHAIGEBIREZMNER (0,0) FFEEY, tbalb, XER/ TSRS RED, BEiER b

2ME (100, -50),
WS REREESY ERIESESA LB (FlansTK) ?
2.2, Y[E Dimensions

BAVFH, BIEEREEE x My ix (BEESHERRFTE X y. 2z, ) o X0 ¥, z.. ZEXTEAE
ARV, FRALERE. NTRIMEERTABEN—LIESLR, HNETTEREXEHEE, H
B LM MERE ED B —ME.

N, BT EAESES, BMTUENIMEE: “BFHE". ‘BRERI. “BREIULE
b EFFEN MRS, AREBA T LG —EE R
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item number of wheels has an engine moves on land max occupants

car 4 yes yes 5
bicycle 2 no yes 1
tricycle 3 no yes 1
motorcycle 2 yes yes 2
sailboat 0 no no 20
ship 0 yes no 1000

FEE, FARG[ECarREIGRE (4, yes, yes, 5), HEREUEFRTN 4,1,1,5 (FyesiRA 1, noirr
0)

EENEMEEAREIRNRENFE, SEMZSXNESAmANSR, RITLUEREEEEE". 2
BERRER. ‘RREE". “FHER". ‘N EFEFESHERRER.

2.3, BB Similarity

WMERFEER “car” , (REERHLIREIFFIES “/ 4 automobile” F] “Fifivehicle” ZH=EMEXM
ZER. MERRMELINXNBIR—MT5E.

ANEREMLL R EEAY?

FIRESE—IRKENSR. flgl, EXMES, pflaERERNSRE, EREARR. p b IEFE
mERAGR, EEERIKE. ARG, KEWE—R, FEfTeiER, BRI,
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-150

-100 b

50

100

150

-150 -100¢ =50 50 100 150
Yy

B4, B—EREEa p Ve?

MBRDB(UNEHREIEEBNISTE, Bice BRERLp M. BETER .. b EEMMELN, EATCIE
FERSp HRAAE. MRBIUERERLINKE, B4 b 2R p 0 (RATERRIK
) , #TkEc, AERa.

ATRAEEERTHAENENX, MXERERELEHERK. ASHEUEVNEZANEBTFS
[, BEAREERRERTAD.

2.4, B{EAEIE Measures of similarity

BUENEEEMETE. DMEINRERCETESEZ (XEREFTL)
o RRJ1EE1BIEES Euclidean distance
o ZN41HIEE Manhattan distance

o FFH Dot product
o AIZMELRE Cosine similarity

3. RAGHYEIE
RAG HI25 4 2 M AERIBNER: ZESIFMEER.
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3.1, FSIMER
FEZRSINER, MANRREESEHTIANE, AISEH R RIS ER.
o LITFRZRSIMERAYEE:

DREAMREESRS ==> BIXAEPHIXFFE == FAREXRE BRGNP ERARE = SHERF

ABELIERE

Document - Text " _| Embedding
= Splitter “| Segments =

B R

Model

™"

Embeddings _L

——

Embedding
Store

P AEBHTNFBER?
KIESHEE (LM) B ETXEABR, AN IRERRELEREEREF.

o (RERAPRHERES, NESHEEMEFHH ENFTERIR AR,

o (FMERAPRMERNS, LEbliz,

o RIFHNEAKERITRESTHAESER, BIF-E0R (ERGERER) BLE,
HATTLUB TR ED BIREN. B TR A BRRERIX L,

3.2, HFEHER
o UTRRENERIEIIE:

BYREEBAFEHERMRE -— ToEHEFPREFFEIHTRMERE -— SBEFEE

MR B EER AR RER A B —RA A LLMALE

&

Query
+

Relevant
Segments

Relevant
Segments

.| Embedding | Query .
Model 7| Embedding Embedding
— Store

Language
Model
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4. Nk Document Loader
4.1, FERSHEINEE

kH langchaindj EELHSCE RGO n#k Ay (FileSystemDocumentlLoader)
o 3EH langchain4j fEERAVSRIRIZALNNEEE (ClassPathDocumentLoader)

o 3EH langchain4j fRERAYMIUESIRYINERZE (UrlDocumentLoader)

o 3H langchain4j-document-loader-amazon-s3 tEHRAGITL5Eh S3 SZRYINEKSE

(AmazonS3DocumentLoader)

» 3EH langchain4j-document-loader-azure-storage-blob #&1RfY Azure Blob 7ZfiE AN S
(AzureBlobStorageDocumentLoader)

» 3EH langchain4j-document-loader-github #RAY GitHub Mi4NZk2§ (GitHubDocumentLoader)

o 3EH langchain4j-document-loader-google-cloud-storage tEIRII B IR IR ME TR INEL 25
(GoogleCloudStorageDocumentLoader)

e 3EH langchain4j-document-loader-selenium #RERAY Selenium S H4INEES
(SeleniumDocumentLoader)

o 3H langchain4j-document-loader-tencent-cos HEHRIIBET =X SAFAE TS INER 28

(TencentCosDocumentLoader)
4.2, Mit3AENE
package com.atguigu.java.ai.langchain4j;

@SpringBootTest
public class RAGTest

@Test
public void testReadDocument() {
/ /i fFileSystemDocumentLoade riszliuds & H 3 A& IH S0k
/1A BRI SCRS i b 25 TextDocumentPar se r i SCRSBEAT b
Document document = FileSystemDocumentLoader.loadDocument("E:/knowledge/ill
ik . txt");
System.out.println(document.text());

}
B2 0101 lIE=A%E =[NP


af://n694
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/] INEERAN SR
Document document = FileSystemDocumentLoader.loadDocument("E:/knowledge/file.txt", new

TextDocumentParser());

/1 A=A~ B S A SR
List<Document> documents = FileSystemDocumentLoader.loadDocuments("E:/knowledge"”, new
TextDocumentParser());

/] A B B L txt SOk

PathMatcher pathMatcher = FileSystems.getDefault().getPathMatcher("glob:*.txt");
List<Document> documents = FileSystemDocumentLoader.loadDocuments("E:/knowledge",
pathMatcher, new TextDocumentParser());

/] A B BT s mE o SO

List<Document> documents =
FileSystemDocumentLoader.loadDocumentsRecursively("E:/knowledge", new
TextDocumentParser());

5. WHif#ZtF=2 Document Parser

5.1, MRS

MAERTLAR B FMETCAISIME, LLRN PDF. DOC, TXT %, ATHRMXLARIEAISE, B Y
fEHTRR” (DocumentParser) $#[, FEI(IMESE S TIxEOR UL

e K langchaindj MMl A M #% (TextDocumentParser) , ‘B HEMS N4 AR 2 Sk
(fFlan TXT. HTML. MD %%) .

3E8 langchain4j-document-parser-apache-pdfbox #&12f Apache PDFBox S AfiEHT28
(ApachePdfBoxDocumentParser) , B8] LAREMT PDF 344,

» 3R langchain4j-document-parser-apache-poi #25R[J Apache POI SZHfETES
(ApachePoiDocumentParser) , EEEBEIRITRERDNIKAFIISUHHET (640 DOC. DOCX, PPT,
PPTX. XLS. XLSX%F) .

3E8 langchain4j-document-parser-apache-tika #2RAY Apache Tika SASf#ITES
(ApacheTikaDocumentParser) , BRILABs@UFH#ET/ VR IIERISUHE.

BIRANEREAVEMETPDFNAY, BBARBR TextDocumentParser MIFTETIEY, BINIBESIA

langchain4j-document-parser-apache-pdfbox

5.2, RNk

<! --fEHrpdfC#s-->

<dependency>
<groupId>dev.langchain4j</groupId>
<artifactId>langchain4j-document-parser-apache-pdfbox</artifactId>

</dependency>
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5.3, MEHTPdf3CES

/**
* fifitirPDF
*/
@Test
public void testParsePDF() {
Document document = FileSystemDocumentlLoader.loadDocument(
"E:/knowledge/EFifE S . pdf",
new ApachePdfBoxDocumentParser()
)

System.out.println(document);

6. M1 288 Document Splitter

6.1, BRNEDEIEE

LangChain4j H— “SAEDEIRE” (Documentsplitter) #ZM, FERM T JUMFFERIRRISTIS
FBLIE SO 4> E) 9% (DocumentByParagraphSplitter)
ITXRYSEIZE (DocumentByLineSplitter)
REFIHEDEIZE (DocumentBySentenceSplitter)
IREFIN AL EIZE (DocumentByWordSplitter)

RFR IS EIZE (DocumentByCharacterSplitter)
FRIENIFRAR SRS EISE (DocumentByRegexSplitter)
138353l DocumentSplitters.recursive (...)
BAMBER TN NA R RERES BT 3007 token
6.2, MidmEEEHREEFE

Embedding (Vector) Stores ENAIRERE “BRAN\ (BE) & . ESFIFEAESHIEMR,
Embedding fERIREEURE (WINA. ESSE) BN RERZENERTRIERE, XEMEREBREBLRE
HOKSEAHIE. T Stores Fnirfil, RIATEREXLEBRARENRFZHTE. SiITLESSFEIICER
MEHE, HREREEER, AXANER. #HERR. BGRIFISHRIEEEERER.

Langchain4j iSRS TF0E:
G

<! --fA ¥ ragseHi-->
<dependency>
<groupId>dev.langchain4j</groupIld>
<artifactId>langchain4j-easy-rag</artifactId>
</dependency>

R -

/%%

* MBSO I AN 1] A


af://n741
af://n744
af://n745
af://n919
https://docs.langchain4j.dev/integrations/embedding-stores/

*/
@Test
public void testReadDocumentAndStore() {

/ /18 fiFileSystemDocumentLoade rifzHRta & H s T %038 2 kY
/1 AL P BRI SR A b 285 060 SCRSIEAT i B (Tex tDocumentParser)
Document document = FileSystemDocumentlLoader.loadDocument("E:/knowledge/ A\ |- %

fit.md");

[1NT TR, FRATTRT A T YA I ) B AT
InMemoryEmbeddingStore<TextSegment> embeddingStore = new InMemoryEmbeddingStore<>

()

//ingest
/11 rEISCR: BRIAERIE A EEE, BRI SCR R B, AR BB AL 3001 token, JfH
H 304 tokenftE & HRiEE R M

//DocumentByParagraphSplitter (DocumentByLineSplitter (DocumentBySentenceSplitter (Docume
ntByWordSplitter)))
/12, AR EAM: fH—LangChain4j A B4 A m) S AU SO BodEAT [al &AL
/13 B JEAE AN ) A7 2 1] 540 22 (InMemoryEmbeddingStore)
EmbeddingStoreIngestor.ingest(document, embeddingStore);
/1B n) A A A
System.out.println(embeddingStore);

6.3, MiX3HEHE

@Test
public void testDocumentSplitter() {

//{#/HlFileSystemDocumentLoade riszHuds & H 3% T A AR & SR
/1 FEAE BRI SCRSARATT 2306 SCRY3EAT iR AT (Tex tDocumentParser)
Document document = FileSystemDocumentlLoader.loadDocument("E:/knowledge/ A [-%

fe.md");

[1ONT TR L, AT A T AR I IR A i
InMemoryEmbeddingStore<TextSegment> embeddingStore = new InMemoryEmbeddingStore<>

OF
A==
[ 1B EISORS: FAAEBEEAEIE 3000 token, FFHA 30/ token(f) E SR FAEE T M

[IVER: BBORKEER/NTBOE B RKER, AT EER L.
DocumentByParagraphSplitter documentSplitter = new DocumentByParagraphSplitter(
300,
30,
//tokensri#t: ZtokenttH
new HuggingFaceTokenizer());
[ 13EF R
//DocumentByParagraphSplitter documentSplitter = new
DocumentByParagraphSplitter (300, 30);


af://n762

EmbeddingStoreIngestor
.builder()
.embeddingStore(embeddingStore)
.documentSplitter(documentSplitter)
.build()
.ingest(document) ;

}

6.4, tokenFtokenit&El
DeepSeek:

(EEI=)oS

LangChain4j:

@Test

public void testTokenCount() {
String text = "XZ&AURBISCA, AT token KEEMIITE. "
UserMessage userMessage = UserMessage.userMessage(text);

/115 token KJE

//QwenTokenizer tokenizer = new QwenTokenizer(System.getenv("DASH_SCOPE_API_KEY"),
"qwen-max");

HuggingFaceTokenizer tokenizer = new HuggingFaceTokenizer();

int count = tokenizer.estimateTokenCountInMessage(userMessage);

System.out.println("tokenf/J¥: " + count);

}

6.5. TIEFRN

1. SEFHE—A “SXH3EIBE” (DocumentSplitter) |, FEEFTFRHY “XARER” (TextSegment) AX/\, F
BrJLAsEEfEECcharacters BtokenfIEE S5

2. “MHDEIRR” (DocumentSplitter) FLETEAYSIES (Document) SEIAKE/NAIERTT, IXLEEATTAIME
FRESEIRE TR, Fla0, “REGEDEIAERS" (DocumentByParagraphSplitter) 3D BIRESSE
(RN EESELARITAEN) | T “REFDEIIERE" (DocumentBySentenceSplitter) i
FA OpenNLP EERIB) FAEMIBRIS S D BRI, MKILLSEHE,

3. AfF, “NHEDEISE” (DocumentSplitter) FIXLR/INNERTT (B5%. A1F. BiE%F) HEMK XA
FER” (TextSegment) , ERFEERA “XARE (TextSegment) FESRAIEEZHIRTT, RINA
BEE—LPIRERRG. NMRFLBTMAKRK, TEBAN— AR (TextSegment)

., BESBEA— N TFREIRE. XEB— XA EIEE” (DocumentSplitter) , BERBIERNESHIR
TeR BIREMNENSRET. KASNNARERFI—ME—RITTEIERE “index”, F—1 “XAR
E&” (TextSegment) BEE index=0 , B PR index=1, {KIEHE

Bt R LB R S R EE
HREBRIL A R ERER A K
1. 88 FTFYEO: NRRMERNAESEE (M) e TXEORS], XMEAsEBIdE
BIREIZAMEAYER K token Y, HIa0, HLEAZEIATRER A RBEALIE 2048 /N token, BRAIREMINAH

BRX/IEEmNTIXME, NEEAOLE (iRIiES. EMAE) BHETE., BE, mEXH
BN, RALLSE S 1000 - 1500 £4, EfEIESCRE B,


af://n764
https://api-docs.deepseek.com/zh-cn/quick_start/token_usage
https://bailian.console.aliyun.com/?spm=5176.29597918.J_SEsSjsNv72yRuRFS2VknO.2.18867ca0uXrEFa#/efm/model_experience_center
af://n969
https://bailian.console.aliyun.com/?tab=doc#/doc/?type=model&url=https%3A%2F%2Fhelp.aliyun.com%2Fdocument_detail%2F2840914.html

2.

iEsR . MRFASERTRAER, STREESNERRS, PBATLIESREXME,
EEamigE 9 500 - 800 4 token, LMBEHE—NNARRTPESENITEIEER, AR, WRIER
ERIERERAEXIRIZ, 1REYY 200 - 400 4 token AIBERLETH T .

REBR . NRFETRRITEEBEBRBILEIIEXER, RNINARRITEESE, X
ATLURBEEIRIE. FIIMZER 200 - 300 4 token, {EMNREFBRBGTEN L TER, &KX
AUSZAER (40 500 - 600 4™ token) FIREEREITIEFEXAR.

BEIBH KD

1.

fugn,

EFXERMY: EEPONETEFRARRELTNERY, B#RRSEISHUSERK. MR
REZEEERREE, BRNRERARIESED, 050 - 100 1 token, LIHRIESNARER
Z RSB, REVELIRATRES AT IIRAR TR,

. BHETUR M, RETANESIOSIGINEIERITRE, JRESERIEREIEINRIRR

2, BEt, FEELTXGERMERERTIRZ AT E. —iKih, 20-50 4 token FIEEILL
BE DB ETEE.

. 1RBINMERE . MNRERIREXEANSEMRES, BESEES (4020 - 30 4 token) AJHE

BERT, HATZHNEETESSINALENTIER. (BURERRS E R, B8
INEEEBS (40 40 - 60 4 token) FIRERTESREIAIMRE.

IR —RR MR AR, BEERREEL ETXEORIK (404096 4 token) B, IRENARER

BAK/NAI 600 - 800 4™ token, EEFB A 30 - 50 4 token AIRER— M AERVER, BERENRERE

BB SLIRMSLFRRIHERAE, UHEIRESRERNBLSNSEHE.

+—. IASE&-TEES N EREIMRAG

1, gliE@Bean¥IHR

fExiaozhiAgentConfigihialiContentRetriever

@Bean
ContentRetriever contentRetrieverXiaozhi() {

/ /1§ [fIFileSystemDocumentLoade riszHda & H s I %0R 2 SRS
/] FEAE FH BRI SCRS AT 28 00 ST 3BT b
Document document1 = FileSystemDocumentlLoader.loadDocument("E:/knowledge/[x[ifs

H.md");

Document document2 = FileSystemDocumentlLoader.loadDocument("E:/knowledge/F}= 15

H.md");

Document document3 = FileSystemDocumentlLoader.loadDocument("E:/knowledge/#iZ:p

Ft.md");

()

List<Document> documents = Arrays.asList(document1, document2, document3);

[ IE R NAE AR i
InMemoryEmbeddingStore<TextSegment> embeddingStore = new InMemoryEmbeddingStore<>

/1R BRI SRS 3 B 2%
EmbeddingStoreIngestor.ingest(documents, embeddingStore);

/I W NTEM# (EmbeddingStore) HAGZRAE ) A ZAH KM= R
return EmbeddingStoreContentRetriever.from(embeddingStore);


af://n792
af://n793

2, hNECE

1£ XiaozhiAgent A7 contentRetriever EE

@AiService(
wiringMode = EXPLICIT,
chatModel = "gwenChatModel",

chatMemoryProvider = "chatMemoryProviderXiaozhi",
tools = "appointmentTools",
contentRetriever = "contentRetrieverXiaozhi" //Wi & [f&#fE

3. (BT Rvaluel@ix

@Tool(name="TiZ5", value = "IRIESE, SKLHUT LHTVEqueryDepartment &2 BT, JFEES
P EZE GRS, LA #IATE LEE, AP AEEETIZS . R RERMEEARMEAER, 5N
MR R — A ")

4, MiERAG

TEControllerdlliz

1=, FERENRSEEFHE

1, AEXIEE
1.1, 748

EAXAFEEERL: https://help.aliyun.com/zh/model-studio/developer-reference/text-embedding-synch
ronous-api?spm=a2c4g.11186623.help-menu-2400256.d_2_5_0.592672a3yMJDRq&scm=20140722.H_2712
515._.0R_help-T_cn~zh-V_1

text-embedding-v3: [EZHE

BER emmva mExm  pEmm | D RAAE BRI HHE
hre=1 Token &
iy, EE, FONE, HE. ®
text-embedding-v1 25
exrembedangy gFE. HEE.
float(32) | 1.536 2048 s BE EEFE BE 8
AN text-embedding-v2 25 HFiE, HEE. HiE &8 8
ESOE: 5. %iE,
1,024/768 . HE, ENEE 5E ¥
text-embeddingv3  float(32) 512/256/ 8,192 10 75, HEE BE S5 2

128/64 &, 5% 50+EM


af://n797
af://n801
af://n1033
af://n804
af://n805
af://n806
https://help.aliyun.com/zh/model-studio/developer-reference/text-embedding-synchronous-api?spm=a2c4g.11186623.help-menu-2400256.d_2_5_0.592672a3yMJDRq&scm=20140722.H_2712515._.OR_help-T_cn~zh-V_1
https://bailian.console.aliyun.com/?tab=model#/model-market/detail/text-embedding-v3

(EFBAX AR text-embedding-v3, #1024, HEEHZ, WESHMEAMEE, SERGRAIBEM

=

1.2, {RBIEE

{8 text-embedding-v3 {KAEEFRN langchaindj-community-dashscope {Kifi, FIZBIEEH
mar

FEmERE
HIE T L SCT- ] - S8 SO ) - v3

langchain4j.community.dashscope.embedding-model.api-key=${DASH_SCOPE_API_KEY}

langchain4j.community.dashscope.embedding-model.model-name=text-embedding-v3

13, XAFHREH

package com.atguigu.java.ai.langchain4j;

@SpringBootTest
public class EmbeddingTest {

@Autowired
private EmbeddingModel embeddingModel;

@Test
public void testEmbeddingModel(){
Response<Embedding> embed = embeddingModel.embed ("L ") ;

System.out.println( " 54f%: " + embed.content().vector().length);
System.out.println("/&E4it: " + embed.toString());

2, AEFHE

2.1, Pineconefd@7t

ZEIEAIMERRIRInMemoryEmbeddingStorelEABE7FE, (BEEAENEEHERETAENRERF
fif. BELIXERAERPineconelEAREEIERE.

BAMiL: The vector database to build knowledgeable Al | Pinecone

pAE I RuE, (E,. BR. KElapikeyBREMEIMNERET. MiNG26BRIBEFHZH

2.2, PineconelY{EH
BoHENY

ERERFZRT, SHINCERNAERIRANRER, SERNFHE (EnbeddingStore ) BEHRSZ
REUNFAE (XEAEMNENERRERTS) . A TEHETHRENFHEREZENEEERE, &
(EREMBIEITEDE (PIIRAEUES) FKEH—HE, XM EHRRED. SO, TP
ERNREMFEREEAEI, MRAMERRSEINAIEX RS,


af://n811
af://n815
af://n818
af://n819
https://www.pinecone.io/
af://n1077

SorER

o THBLER: WBTIRE ninscore F{H, REBTIBIBLSEIRNAEXMERRNER, £
B, minscore(0.8) BWRERBB/OKTET 08 NERASWERE, RTXMNERENSEREK
aF. XEJLURRERNERESTEANASERXN, RIATGRERNRE.

o IEHBEEFERE: BF ninscore FMETLITESBEIZERMERERZEHTNG. MRERER
EERIK, LAEZHERSHERE, BEERSRES, Bt —WHEXMALCENER, 8
BEWERTE, ke, IRECHERESRS, RENEREESR), EHRERRS, Bk
BR—EEXINER, FEEE=EMEK, ALFANA+S, FEREERINISERRSERE
minScore BY{E.

mBliseR

BIREAIE—PKRTKRAGEES, NFHEPEE T XEERROEE. SFER ERNEF
e (FAERINAR, HERRSUEEIRESHEFREENBIIESD. MR ninscore REN
0.8, BPARBILS ERINEFNME" BXMEIFEBIERRASHIRE, M—ERERRRERE
REFETICEEFMERE AR TERET 0.8 MASBIREL.

2.3, EEpkPinecone
SR Pinecone | LangChain4j

I

<dependency>
<groupId>dev.langchain4j</groupId>
<artifactId>langchain4j-pinecone</artifactId>

</dependency>

2.4, BEEREFMHWR

package com.atguigu.java.ai.langchain4j.config;

@Configuration

public class EmbeddingStoreConfig {

@Autowired
private EmbeddingModel embeddingModel;

@Bean
public EmbeddingStore<TextSegment> embeddingStore() {
/1 G ) A
EmbeddingStore<TextSegment> embeddingStore = PineconeEmbeddingStore.builder()
.apiKey(System.getenv("PINECONE_API_KEY"))
.index("xiaozhi-index")//WRIRE M RGN, WOIE—DHNERS
.nameSpace( "xiaozhi-namespace") //WIR{EE KGR AL, B — B B4 FR
72 [A]
.createIndex(PineconeServerlessIndexConfig.builder ()
.cloud("AWS") //fRERGIEERE AWNS =Jk% L.
.region("us-east-1") //#ERIIFENR ANS XH N us-east-1.
.dimension(embeddingModel.dimension()) / /& & XTI (MR ELEE, i%4E%

5 embeddedModel “F ki i & 4k FE AH [


af://n823
https://docs.langchain4j.dev/integrations/embedding-stores/pinecone
af://n829

.build())
.build();

return embeddingStore;

2.5, WiXEEFHE

@Autowired
private EmbeddingStore embeddingStore;

/**

* PR SR R, SRETEiE2Ipineconett
*

*x ¥

* https://docs.langchain4j.dev/tutorials/embedding-stores
*/

@Test

public void testPineconeEmbeded() {

[ 144 SO i e v

TextSegment segmentl = TextSegment.from(" & W kTR,

Embedding embeddingl = embeddingModel.embed(segment1).content();
VNEIN )L Ei

embeddingStore.add(embedding1, segmentl);

TextSegment segment2 = TextSegment.from( "4 kK TIU");
embeddingModel.embed(segment2).content();

Embedding embedding2
embeddingStore.add(embedding2, segment2);

3. fEETE

BROESGRENTR, SRR ARE, 1E Pinecone MEFURETHTIEUEIEER, KEISABMRINA
B, ARBEXAABTRELESE i,

[ **
* Pinecone- Ml LA
*/
@Test
public void embeddingSearch() {

/1 HE], FEA ] R ) R
Embedding queryEmbedding = embeddingModel.embed( " S iiza 244 ? ") .content();
/] BV Z A RN 4
EmbeddingSearchRequest searchRequest = EmbeddingSearchRequest.builder()
.queryEmbedding(queryEmbedding)
.maxResults(1) //UCECHAML—Fid 5%
//.minScore(0.8)
.build();


af://n832
af://n835

/1 HR¥EIE R IER searchRequest 1E Al f A7 FH AT AL 48 2%
EmbeddingSearchResult<TextSegment> searchResult =
embeddingStore.search(searchRequest);

//searchResult.matches(): R Z 45 B e UL IS %
//.get(0): MIULHTFZF H3RELEE — A VLA I
EmbeddingMatch<TextSegment> embeddingMatch = searchResult.matches().get(90);

/1 3RELICHC T 1 AFABARE 75 53
System.out.println(embeddingMatch.score()); // 0.8144288515898701

&N S
System.out.println(embeddingMatch.embedded().text());

+=. MAS&-FESNEPESRELERE

1, LEEXNREEEIPinecone

@Test
public void testUploadKnowledgelLibrary() {

/ /1§ HFileSystemDocumentLoade rifzH i H s T %0 iH ZE S0k

/1 FEA BRI SRS A b 28 %5 SCRSREAT feAfT

Document document1 = FileSystemDocumentLoader.loadDocument("E:/knowledge /=il
S.md");

Document document2 = FileSystemDocumentlLoader.loadDocument("E:/knowledge/R} =15
B.omd");

Document document3
Bl.md");

List<Document> documents = Arrays.asList(document1, document2, document3);

FileSystemDocumentLoader.loadDocument("E:/knowledge/#iZ:P

[ ORI EEBIE . HRA  Bad T EAd, BE MR E
EmbeddingStorelIngestor

.builder()

.embeddingStore(embeddingStore)

.embeddingModel (embeddingModel)

.build()

.ingest(documents);

2. {Ep¥XiaozhiAgentConfig
IIETF PineconefIEIEHIEER E

@Autowired

private EmbeddingStore embeddingStore;

@Autowired

private EmbeddingModel embeddingModel;


af://n839
af://n840
af://n842

@Bean
ContentRetriever contentRetrieverXiaozhiPincone() {
// €& —/ EmbeddingStoreContentRetriever %, T MIRATEMETRZE AR
return EmbeddingStoreContentRetriever
.builder()
/] VEE T A RN ) IR AR A
.embeddingModel (embeddingModel)
/] A5 BT AT
.embeddingStore(embeddingStore)
/] BEREARSE RS, KEFRREZIRIE 1 KILECE R
.maxResults(1)
/] WERNMIEE, RAESKTET 0.8 M4 RASpiRm
.minScore(0.8)
/] RN EmbeddingStoreContentRetriever Szfl
.build();

3. {Ep&XiaozhiAgent
[ contentRetrieverflfE & I contentRetrieverXiaozhiPincone

@AiService(
wiringMode = EXPLICIT,
chatModel = "qwenChatModel",

chatMemoryProvider = "chatMemoryProviderXiaozhi",
tools = "appointmentTools",
contentRetriever = "contentRetrieverXiaozhiPincone")

+M. IREEE-SUEHRUEL

RIRERRTVi RIS AR B A B ERBURVEIERS, ARFEIBNMEMTRETRER R
REIMERE, MREM—BOMMERE—BIEBAFENERR, LES, ERILSURESER,
X, BPFPARESHENNAERHBEERER. BEXMAONAILSERFRRE, BABFRA
HESRFRKENE, JUFRLAZRIFHAIFEIaAT,

1, ARDN{E

<!--ymt-->
<dependency>
<groupId>org.springframework.boot</groupId>
<artifactId>spring-boot-starter-webflux</artifactId>
</dependency>
<dependency>
<groupId>dev.langchain4j</groupIld>
<artifactId>langchain4j-reactor</artifactId>
</dependency>


af://n845
af://n861
af://n862

2, BeERIHIREE
fapplication.propertiesPEE E iRV HATREY

#EE RS L ST ] - i X
langchain4j.community.dashscope.streaming-chat-model.api-key=${DASH_SCOPE_API_KEY}
langchain4j.community.dashscope.streaming-chat-model.model-name=qwen-plus

35 ﬁﬁg

{&M XiaozhiAgent B chatModel BIH streamingChatModel = "qwenStreamingChatModel"

‘chat FiEANRENEN Flux<String>

@AiService(
wiringMode = EXPLICIT,
streamingChatModel = "qwenStreamingChatModel",

chatMemoryProvider = "chatMemoryProviderXiaozhi"
tools = "appointmentTools",
contentRetriever = "contentRetrieverXiaozhiPincone")

public interface XiaozhiAgent {

@SystemMessage(fromResource = "zhaozhi-prompt-template.txt")

Flux<String> chat(@MemoryId Long memoryId, @UserMessage String userMessage);

{8 XiaozhiController A chat FFERBRENEN Flux<String> , FEIA produces JBiE

@Operation(summary = "X[ii")
@PostMapping(value = "/chat", produces = "text/stream;charset=utf-8")
public Flux<String> chat(@RequestBody ChatForm chatForm) {
return xiaozhiAgent.chat(chatForm.getMemoryId(), chatForm.getMessage());

izt

+h. B ST LIS

—_—

. T¥Node.js
Node.js@—PNETF JavaScripts |ZBIIRSZESImIAME, BIRIIEEFAE FEE T Node.jsSRIE T

Z4E . node-v18.17.1-x64.msi


af://n864
af://n867
af://n873
af://n875
af://n1104

2. BeEnpmiSi§
IF&ST, BRI N e mTREs

npm config set registry https://registry.npmmirror.com

3. BE{THIRIRE
HARMBES, HTFENSSEHNE:

cd xiaozhi-ui
npm i

npm run dev


af://n1114
af://n1108
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