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baseUrl : https://api.deepseek.com/chat/completions [http]

baseUrl : https://api.deepseek.com [openai #RfE]
apiKey : sk-f568b**x%x*x%xed4c
model : deepseek-v4-pro | deepseek-v4-flash | deepseek-chat

02. ME=Ak

https://bailian.console.aliyun.com/cn-beijing [KEEEIATHIE]



af://n32
https://api.deepseek.com/chat/completions
https://api.deepseek.com/
af://n45
https://bailian.console.aliyun.com/cn-beijing

= £ WESEK WE WA T TokePln (A3 ST APIBE

s e

BB

& APl Key 7 g, Bt 2
CIRAIEEZAPI-KEY, BTRERTARSER - BEEREARNI, QEHARH. Tokens L2F
TokenPlan 7 dz=ig 7

@

EREL. PARBSREARLHAITHES SHPER, T3

EBCL [new

AlAgent B  FHjRE

FEIE: https:/bailian aliyun.com/cli/install md FHERIHIEARERFASTETECL

#3057 hups:  github.com/modelstudioai/cli

2.1 EHi5 Api key

AXIE. BEAREER. ERERAEIZ

® ul

= £ WEEEH B8 FA T TokenPln i X APIBE

& #ERE AP| Key APl-Key ~KMS &2
LI O APIKey MEFEH: 532 APl Key RAOIRER TR, HEASMETREE, RARMF )

pre 1
T 0 usTieREE: FanE TR AP E, REBSHERMIENSRERRE, REARRBRTORE, MBI,
e EEIEE

Openil compatible.https://ws-hddjfke1wt127m1g cn-beijing mass aliyuncs com/compatible-mode/v1 o
@) MHRE
) £EHED D API Key ik ARKS O
Y EEER
6188479 sk-ws-H EDYYLPX****amBRYVIKF_XBLI+ 1107073285488658

e
8 TPMmE
R
HIREE

N EEER

8¢ seoim
@ wmEnm
O BREE
A B s EA >
P RERE >

& APl Key >

20260701 6 AP QA REE

TUSTEER, BABITRRR.

2026.07.13 SAEIEMAE (7H06B-78108]
2026.07.06 SAEHEAEE (6 A298-78038]

20260625 BAEhSMAEE (6A228-65268]
2026.05.22 ARSI E R E R CLIEBAE
20260521 HWERHHITHRBELS

g SMEE 7

WES SRS HBE, TEARIE
o MHRAFE 2
88

FERERMA, SFEER. TFR. SHESR.

B INCES=

Sk Al Agent [ SRR 10+ PSR/ AERES), ZEfde
BE. 16 EEFERHRTE.

CREE 8 b2 dis v Bl e v

REBHAT, IWH APl Key DARILUEREM, hAEFEREM.

Anthropic https://ws-hAdjfkelwt127m1g.cn-beijing mass.aliyuncs.com/apps/anthropic

elEedia) 1.

2026-07-17 22:16:03

I REz 8 462 [

B tmiEm

i

RE EE A DR

@

iR
EW



af://n52

= BRFERER

RIFIREIAPI Key

0 BFUIMNEES, BHTANEER.
LHSHDTRENAPIEH. TERERYE, TARNEHZRANA, SEUENSHE
EESER, FELRA. ORI%, FAUUEERERENEE

APIKey

sk-ws-H.EDXERRM.ma5i. MEYCIQCOI_RMMtKBQS-_8-YCUwd7oEF

API Host

ws-hdgjfkelwt127m1g cn-beijing maas.aliyuncs.com (3
OpenAl #FithE

https:,
Dashscope
https:

b~

FRELEE

2.2 &8

https://bailian.console.aliyun.com/cn-beijing?tab=model#/model-market/all



af://n66
https://bailian.console.aliyun.com/cn-beijing?tab=model#/model-market/all

= £ nE=sk WA A T TokenPlan B3 X APIBF ORED
& #Er 5 BE 15 AR SERL
B S T AU = A A5, BRTHBEERSNLRESS FARAE
T &Rz
-1 ] mE 17 5, EEE
e BERE
Qwen3.7 Qwen3.7
& Tl & A8 2 X
L , ’ Quens ol % Céwz-;ﬂ;?ﬂPlus 3.7-plus-2026-05 % ?:EZ?;?‘&M“ 3.7-max-2026-06-
& Hamytose | B iugHm | EFRE auend ks 202605 o © T o2 20250
@) s N e 7 . . '
" © DeepSeek AzEE
T RLY = - AR RERET  AUER REEE XAES ARDTH 2
Z =mAl @ MiniMax
® ¢ Puverse @ ARAI Qwendé ENETH Quends Qwendb
TPMAE Qwen3.6-Max Qwen3.6-Flash Quwen3.6 FFZEL
i i Y S EFHA qwend.6-max-preview Y S EFHE qwen3.6-flash Y & BFHiE quend6-27b
V) Vidu \s Tripo % % %
= B kMM § HEER Chvres : P Q
it
fuitaslid ] RESBE  XBER 2026-04-2 RESE MMER XAER  2026-04 ANBR  XAER REBE 20260422
—
N REELE & Fast
8% mevEm o Qwen3.5 Fla Qwen3.5
IR B &G Qrendshus fp QuendS-Awh A Howwrtoneizv
@ BEEFEN © BFHEE qwen3 5-plus-2026-04- © EBFHE qwend5Alash © EBHHHRE happyhorse-1.1-2v
- € MEREs @ EERE Qwe 5P Qwen - - .
© WRES @ km @ MinMax B B b
¢ Poverse Z HEAI XEER  REST MW 2026002 SREM MSERR 2026-022 MRERE 2 1
& BE s #A
B ARAl ] Vidu
o, RER S pErE ! o ) Quen3s
) 7 Tipo & HappyHorse-R2V HappyHorse-Video-Edit & QuendSTRRIRE
@ EFME happyhorse-11-r2v © SFTHEZE happyhorse-1.0-video-e. r @ BEFIRE qwend5-27b
& APl Key B (MMo & HER P o HappyHorse Q
] ] &

2.3 Api

kI | <SR | IERERERE

® baseUrl

2 #i2 (b)) ~ @ BALS®E v @ tiih':ﬂ 0

B HiAEETL

SR BRED v 28 ETRRE v

Qwen3.6
Qwen3.6-Plus
S BHHE awen3 6-plus-2026-04-..

TTTY Bisss TS

DeepSeek
& BFAE deepseek-va-flash

©

REBE  XBER

HappyHorse-T2V
@ BFARE happyhorse-1.1-t2v

WMIRER

Qwen-Audio-TTS
S EHIEE qwen-audio-30-tts-flash

- oo o

https: //ws-h4qjfkelwt127mlg.cn-beijing.maas.aliyuncs.com/compatible-mode/v

1

® apiKey
® model

sk-ws-H.EDXERRM.ma5i.MEY ...

03. OpenAl

text-embedding-v4 | qwen3.7-text-embedding ...

== https://developers.openai.com/api/reference/java



af://n74
https://ws-h4qjfke1wt127m1g.cn-beijing.maas.aliyuncs.com/compatible-mode/v1
https://ws-h4qjfke1wt127m1g.cn-beijing.maas.aliyuncs.com/compatible-mode/v1
af://n86
https://developers.openai.com/api/reference/java

® pon

<dependency>
<groupId>com.openai</groupId>
<artifactId>openai-java</artifactId>
<version>4.43.0</version>
</dependency>

<dependency>
<groupId>ch.qos.logback</groupId>
<artifactId>logback-classic</artifactId>
<version>1.5.38</version>
<scope>compile</scope>

</dependency>

3.1 ¥hE

OpenAIClient EEBIEK(EE | ChatCompletionCreateParams ECERERISE

[] LogLevel.DEBUG: ZRBIFTERIBKIA/ RIBNIAZIHER

® (OpenAi.java

package org.example;

import com.openai.client.0OpenAIClient;

import com.openai.client.okhttp.0OpenAIOkHttpClient;

import com.openai.core.Loglevel;

import com.openai.models.chat.completions.ChatCompletion;

import com.openai.models.chat.completions.ChatCompletionCreateParams;

import java.util.Optional;

public class OpenAi {
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static void main() {

String baseUrl = "https://api.deepseek.com";
String apiKey = System.getenv("DEEPSEEK-API-KEY");

OpenAIClient client = OpenAIOKkHttpClient
.builder()
.baseUrl(baselrl)
.apiKey(apiKey)
.logLevel(LoglLevel.DEBUG)
.buildQ);

ChatCompletionCreateParams params = ChatCompletionCreateParams

.buitlder()
.model("deepseek-v4-pro")

.addSystemMessage ("{RE—MEERIFICEIFE")

.addUserMessage ("{REF")

Lbuild();
ChatCompletion completion = client.chat().completions().create(params);
Optional<String> content = completion.choices().getFirst().message().content();

System.out.println(content.orElse(""));

client.close();

}
}
® post
o0
{
"messages": [
{
"content": "{RE—MENGHIFIENF",
"role": "system"
I,
{
"Con‘ten't": "'fﬂ_\'ﬁ?r",
"role": "user"
}
I
"model": "deepseek-v4-pro"



® body

00
{
"id": "e5al4065-df0e-4550-a655-e1al1313cbe74",
"object": "chat.completion",
"created": 1784369628,
"model": "deepseek-v4-pro",
"choices": [
{
"index": 0O,
"message": {
"role": "assistant",

"content": "{R&F! BHARLAERRY? ",
"reasoning_content": "M, AP AEESENOERYREF", ..."
F
"logprobs": null,
"finish_reason": "stop"

1,
"usage": {
"prompt_tokens": 11,
"completion_tokens": 69,
"total_tokens": 80,
"prompt_tokens_details": {
"cached_tokens": 0
b,
"completion_tokens_details": {
"reasoning_tokens": 61
7,
"prompt_cache_hit_tokens": 0,
"prompt_cache_miss_tokens": 11
Iy
"system_fingerprint": "fp_9954b31ca7_prod0820_fp8_kvcache_20260402"

3.2 IR

== client.chat().completions().createStreaming(params)
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® (OpenAi.java

package org.example;

import com.openai.client.OpenAIClient;

import com.openai.client.okhttp.0penAIOkHttpClient;

import com.openai.core.LoglLevel;

import com.openai.core.http.StreamResponse;

import com.openai.models.chat.completions.ChatCompletion;

import com.openai.models.chat.completions.ChatCompletionChunk;

import com.openai.models.chat.completions.ChatCompletionCreateParams;

import java.util.Optional;
public class OpenAi {
static void main() {

String baseUrl = "https://api.deepseek.com";
String apiKey = System.getenv("DEEPSEEK-API-KEY");

OpenAIClient client = OpenAIOkHttpClient
.builder()
.baseUrl(baselrl)
.apiKey(apiKey)
.logLevel(LoglLevel.DEBUG)
.build(Q);

ChatCompletionCreateParams params = ChatCompletionCreateParams
.builder()
.model("deepseek-v4-pro")
.addSystemMessage ("{RE—/MEERIFSZENF")
.addUserMessage ("{RiF")
.build(Q);

StreamResponse<ChatCompletionChunk> response =
client.chat().completions().createStreaming(params);

response.stream()
.flatMap(chunk — chunk.choices().stream())
.flatMap(choice — choice.delta().content().stream())
.forEach(System.out::print);

System.out.println();

client.close();



® body

data:
data:
data:
data:
data:
data:
data:

® data

{"id":
{"id":
{"id":
{"id":
{"id":
{"id":
{"id":

data:
lli

"model":

{

"c55a0938-1579-48ba-8742-abf65b550b42" , "object":
"c55a0938-1579-48ba-8742-abt65b550b42" , "object":
"c55a0938-1579-48ba-8742-abt65b550b42" , "object":
"c55a0938-1579-48ba-8742-abt65b550b42" , "object":
"c55a0938-1579-48ba-8742-abf65b550b42" , "object":
"c55a0938-1579-48ba-8742-abt65b550b42" , "object":
"c55a0938-1579-48ba-8742-abt65b550b42" , "object":

d": "c55a0938-1579-48ba-8742-abf65b550h42",
"object": "chat.completion.chunk",
"created": 1784369902,

"deepseek-v4-pro",

"chat.

"chat

"chat.
"chat.

"chat

"chat.
"chat.

completion.
.completion.
completion.
completion.
.completion.
completion.
completion.

"system_fingerprint": "fp_9954b31ca7_prod0820_fp8_kvcache_20260402",
"choices": [

{

"index": 0O,
"delta": {
"role": "assistant",
"content": null,
"reasoning_content": ""
o
"logprobs": null,
"finish_reason": null

3.3 Mt

= BERIARMPEEHE—EFSEXR | response_format SEHIFSEEEEHRT

chunk",
chunk",
chunk",
chunk",
chunk",
chunk",
chunk",
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3.3.1 RFRwiA

= mBEURFRNIEER addSystemMessage ()

® (OpenAi.java

TERNAIE. WREIESE ST AR, BRI RniriARmalE

package org.example;

import
import
import
import
import
import

import

com

com.
com.
com.
com.
com.

.openai.client.OpenAIClient;
openai.client.okhttp.0OpenAIOKkHttpClient;
openai.core.Loglevel;
openai.models.ResponseFormatJsonObject;
openai.models.chat.completions.ChatCompletion;
openai.models.chat.completions.ChatCompletionCreateParams;

java.util.Optional;

public class OpenAi {

static void main() {

String baseUrl = "https://api.deepseek.com";
String apiKey = System.getenv("DEEPSEEK-API-KEY");

OpenAIClient client = OpenAIOkHttpClient

.builder()
.baseUrl(baselrl)
.apiKey(apiKey)
.logLevel(LogLevel.DEBUG)
Lbuild();

ChatCompletionCreateParams params = ChatCompletionCreateParams

.builder()
.model("deepseek-v4-pro")
.addSystemMessage (

IREEEREENF, REt JSON, B:

{

"matched": true/false, /! MARBBEEANYER
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"data": {"name": ..., "age": ..., "city": ...} 8¢ null,
"reason": APLECAIMBAIRE, PLECAYS null

REAZIRFRIE null, FEREIE

ML N EK=255F B8 \s
{"matched": true, "data": {"name":"$k=",b"age":25,"city":" EiB"}, "reason": null}

2 MN"SEKRSEARE"\s
{"matched": false, "data": null, "reason": "EGASAMSETX"}

)

.addUserMessage ("5§k=4525%, {F7ELiE")

.responseFormat (ResponseFormatJsonObject.builder().build())
.build();

ChatCompletion.Choice choice = client.chat().completions().create(params)
.choices().getFirst();

Optional<String> content = choice.message().content();
System.out.println(content.orElse(""));

client.close();

}
}
® body
® 00
{
"id": "7fd4e904-cf58-4fdd-h849-bd7410024002",
"object": "chat.completion",
"created": 1784372226,
"model": "deepseek-v4-pro",
"choices": [
{
"index": 0O,
"message": {
"role": "assistant",
"content": "{"matched": true, "data":
_{unamen: ||§{§Eu’ ||ageu: 25’ “City": ||J:;§u}_, nr,easonu: nUll}",

"reasoning_content": "F(IWEREHISON, MINEK=SF25%, FELST ..."

o
"logprobs": null,

"finish_reason": "stop"



3.3.2 response_format

== response_format BFIEEEREEMHEN | deepseek HASF

® OpenAi.java

package org.example;

import
import
import
import
import
import
import
import

import
import

import

public

com

com.

com

com.
com.
com.
com.

com

.openai.
openai.
.openai.
openai.
openai.
openai.
openai.
.openai.

client.OpenAIClient;
client.okhttp.0penAIOkHttpClient;

core.JsonValue;

core.LoglLevel;

models.ResponseFormatJsonObject;
models.ResponseFormatJsonSchema;
models.chat.completions.ChatCompletion;
models.chat.completions.ChatCompletionCreateParams;

java.util.List;
java.util.Map;
java.util.Optional;

class OpenAi {

static void main() {

String baseUrl = "https://api.deepseek.com";
String apiKey = System.getenv("DEEPSEEK-API-KEY");

ResponseFormatJsonSchema.JsonSchema.Schema schema =
ResponseFormatJsonSchema.JsonSchema.Schema.builder()

.putAdditionalProperty("type", JsonValue.from("object"))
.putAdditionalProperty("properties"”, JsonValue.from(Map.of(

"name", Map.of("type", "string"),
"age", Map.of("type", "int"),
"city", Map.of("type", "string")
)))
.putAdditionalProperty("required",
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JsonValue.from(List.of("name", "age",
"city")))
.putAdditionalProperty("additionalProperties",
JsonValue.from(false))
.build(Q);

ResponseFormatJsonSchema.JsonSchema jsonSchema =
ResponseFormatJsonSchema.JsonSchema.builder()
.name("person")
.schema(schema)
.strict(true)
.buildQ);

OpenAIClient client = OpenAIOkHttpClient
.buitlder()
.baseUrl(baseUrl)
.apiKey(apiKey)
.logLevel(LogLevel.DEBUG)
Lbuild();

ChatCompletionCreateParams params = ChatCompletionCreateParams
.builder()
.model("deepseek-v4-pro")
.addSystemMessage ("{RE—MEiEAIFIENF")
.addUserMessage ("sk=44525%, {FELIE")

.responseFormat(ResponseFormatJsonSchema.builder().jsonSchema(jsonSchema).build())
.build();

client.chat().completions().create(params);

client.close();

}
}
® post
( I J
{
"messages": [
{
"content": "{RE—MEIEHIFIEIFE",
"role": "system"
b
{

"content": "K=4E25%, FELE",
"role": "user"



]I
"model": "deepseek-v4-pro",
"response_format": {
"json_schema": {
"name": "person",
"schema": {
"type": "object",
"properties": {
"city": {
"type": "string"
F,
"age": {
"type": "int"
F,
"name": {
"type": "string"

b
"required": [
nnameu'
llagell ,
"City"
1
"additionalProperties": false

}

"strict": true

¥

"type": "json_schema"

3.3.3 @JsonPropertyDescription

== openail sdk WEFATEEMEMENTA schema FfisiEiak L

® (OpenAi.java

package org.example;

import com.fasterxml.jackson.annotation.JsonPropertyDescription;
import com.openai.client.OpenAIClient;
import com.openai.client.okhttp.0penAIOkHttpClient;


af://n159

import com.openai.core.LoglLevel;
import com.openai.models.chat.completions.ChatCompletionCreateParams;
import com.openai.models.chat.completions.StructuredChatCompletionCreateParams;

public class OpenAi {

public static class Person {
@JsonPropertyDescription("##&")
public String name;

@JsonPropertyDescription("&#")
public int age;

@JsonPropertyDescription ("B k")
public String city;

static void main() {

String baseUrl = "https://api.deepseek.com";
String apiKey = System.getenv("DEEPSEEK-API-KEY");

OpenAIClient client = OpenAIOkHttpClient
.builder()
.baseUrl(baselrl)
.apiKey(apiKey)
.logLevel(LogLevel.DEBUG)
.build();

StructuredChatCompletionCreateParams<Person> params = ChatCompletionCreateParams
.builder()
.model("deepseek-v4-pro")
.addSystemMessage ("{RE—/MENEHIFZENIF")
.addUserMessage ("5§K=55F25%, FELE")
.responseFormat(Person.class)v
.buildQ);

client.chat().completions().create(params);

client.close();



3.4 LT3R

= XIEEASREEEED. FESICIZEN. LT XRARRYE

® OpenAi.java

package org.example;

import com.openai.client.OpenAIClient;

import com.openai.client.okhttp.0OpenAIOkHttpClient;

import com.openai.core.JsonValue;

import com.openai.core.Loglevel;

import com.openai.models.ResponseFormatJsonObject;

import com.openai.models.ResponseFormatJsonSchema;

import com.openai.models.chat.completions.ChatCompletion;

import com.openai.models.chat.completions.ChatCompletionCreateParams;
import com.openai.models.chat.completions.ChatCompletionMessage;

import java.util.Llist;
import java.util.Map;
import java.util.Optional;
import java.util.Scanner;

public class OpenAi {
static void main() {

String baseUrl = "https://api.deepseek.com";
String apiKey = System.getenv("DEEPSEEK-API-KEY");

OpenAIClient client = OpenAIOkHttpClient
.builder()
.baseUrl(baseUrl)
.apiKey(apiKey)
.logLevel(LoglLevel.DEBUG)
.build();

ChatCompletionCreateParams.Builder history = ChatCompletionCreateParams
.builder()
.model("deepseek-v4-pro")
.addSystemMessage ("{RE—MEEAIFSENF") ;

Scanner scanner = new Scanner(System.in);

while (true) {
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System.out.println("{R: ");
String prompt = scanner.nextline();

if (prompt.isBlank() || prompt.equalsIgnoreCase("quit")) {
return;

}

history.addUserMessage(prompt);

ChatCompletionMessage message = client.chat().completions()
.create(history.build())
.choices().getFirst() .message();

System.out.println(message.content().orElse(""));

// BRERBEEER
history.addMessage(message);

}
}
}
== messages: [ AWEFXJiHE 1 [role: system | user | assistant]
® body
(N )
{
"messages": [

{
"content": "{RE—EIEAIPIEIF",
"role": "system"

L2

{
"content": "FKZE/NE",
"role": "user"

7

{
"role": "assistant",
"content": "{R&F, /NE! BHARTLERYIE? "

I

{

"content": "FRigF? ",



"role": "user"

1,

"model": "deepseek-v4-pro"

3.5 TH

BkifeERETH, HEBNE, EMEERRE TRER

3.5.1 EXFAH

® GetWeather.java

package org.example.tools;

import com.fasterxml.jackson.annotation.JsonClassDescription;
import com.fasterxml.jackson.annotation.JsonPropertyDescription;
import com.fasterxml.jackson.annotation.JsonTypeName;

@JsonTypeName("get_weather")

@JsonClassDescription ("EFEEHKHIRIAERNRS , GEEE. RESWRAXAD")
public class GetWeather {

@JsonPropertyDescription("Hm&FR, FRAPN, AMEEHf '™ ' =, fla0 b=, £8. ")
public String city;

public String execute() {
return city + " 28°C, W5, X";
}
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® (OpenAi.java

package org.example;

import
import
import
import
import

import
import

public

com.openai.client.OpenAIClient;
com.openai.client.okhttp.OpenAIOkHttpClient;
com.openai.core.lLoglLevel;
com.openai.models.chat.completions.*;
org.example.tools.GetWeather;

java.util.List;
java.util.Optional;

class OpenAi {

static void main() {

String baseUrl = "https://api.deepseek.com";
String apiKey = System.getenv("DEEPSEEK-API-KEY");

OpenAIClient client = OpenAIOkHttpClient
.builder()
.baseUrl(baselrl)
.apiKey(apiKey)
.loglLevel(LogLevel.DEBUG)
Lbuild();

ChatCompletionCreateParams.Builder history = ChatCompletionCreateParams
.builder()
.model("deepseek-v4-pro")
.addSystemMessage ("{RE—MENERIFSZENF")
.addTool(GetWeather.class)
.addUserMessage ("] MEXSEARE") ;

ChatCompletionMessage message = client
.chat()
.completions()
.create(history.build())
.choices()
.getFirst()
.message();

// 1S R ESRAER
history.addMessage(message);



List<ChatCompletionMessageToolCall> toolCalls =
message.toolCalls() .orElse(List.of());

for (ChatCompletionMessageToolCall toolCall : toolCalls) {

ChatCompletionMessageFunctionToolCall fn = toolCall.asFunction();
String id = fn.id();
String name = fn.function().name();

if (name.equals("get_weather")) {
String weather = fn.function().arguments(GetWeather.class).execute();

ChatCompletionToolMessageParam toolParam = ChatCompletionToolMessageParam
.builder()
.toolCallId(id)
.content(weather)
.build(Q);
// BIEBREEREMALTX
history.addMessage(toolParam);

ChatCompletion completion = client.chat().completions().create(history.build());
Optional<String> content = completion.choices().getFirst().message().content();
System.out.println(content.orElse(""));

client.close();

}
}
® post
{ I
{
"id": "afab522b-e526-41el-9dc2-bbbbbh73f5883",
"object": "chat.completion",
"created": 1784380755,
"model": "deepseek-v4-pro",
"choices": [
{
"index": 0,
"message": {
"role": "assistant",
llcontentll: IIII’
"reasoning_content": "FAFEIEMAVXRS, EKEZAget_weatherREy, HHSERLZ
= n
=M,

"tool_calls": [
{

"index": 0O,



® body

"id": "call_00_gREhmuKCC5NyM5y3BTP09112",
"type": "function",
"function": {

"name": "get_weather",

"arguments": "{\"city\": \"JTM\"}"

}
}
1
F
"logprobs": nultl,
"finish_reason": "tool_calls"

"messages": [

{

"content": "{RE—AENGHIFEIF",
"role": "system"

"content": "JTMNREEARE",
"role": "user"

"role": "assistant",
"content": "",
"tool_calls": [

{
"id": "call_00_gREhmuKCCS5NyMSy3BTP09112",

"function": {
I'anUmentS'l: "{\"CitY\": \u}-‘—d\l\l\u}n’
"name": "get_weather"

b
"type": "function",
"index": 0

"content": "M 28°C, B, X",
"role": "tool",
"tool_call_id": "call_00_gREhmuKCC5NyM5y3BTP09112"



"model": "deepseek-v4-pro",
"tools": [
{
"function": {
"name": "get_weather",
"description": "EIFiSEHM=HRINEAIRS , BEEE. REWKRFMOXA",
"parameters": {
"$schema": "https://json-schema.org/draft/2020-12/schema",
"type": "object",
"properties": {
"eity": {
"type": "string",
"description": "R, R, AHEMG ™' F, A0 4R, g,

A
}
b
"required": [
"city"
1,
"additionalProperties": false
}
"strict": true
F
"type": "function"
}
]
I

3.5.2 THHE

= ZTHEENSEMBITHE. BERENTEHIEREER

® Tool.java

package org.example.tools;

public interface Tool {

Object execute();
}
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® GetWeather.java

package org.example.tools;

import com.fasterxml.jackson.annotation.JsonClassDescription;
import com.fasterxml.jackson.annotation.JsonPropertyDescription;
import com.fasterxml.jackson.annotation.JsonTypeName;

@JsonTypeName("get_weather")

@JsonClassDescription ("&EiffSERKM=RIRISKERRS , SIFRE. RSWRAXA")
public class GetWeather implements Tool {

@JsonPropertyDescription ("{m&FR, EAPI, AaDF ™ '=, flan: b=, Eig. Fun")
public String city;

public String execute() {
return city + " 28°C, &, #X";

® GetCurrentTime.java

package org.example.tools;

import com.fasterxml.jackson.annotation.JsonClassDescription;
import com.fasterxml.jackson.annotation.JsonTypeName;

import java.time.lLocalDateTime;
import java.time.format.DateTimeFormatter;

@JsonTypeName("get_current_time")
@JsonClassDescription("3RENYBEIHVZER S HERFORTE], # 88 yyyy-MM-dd HH:mm:ss")
public class GetCurrentTime implements Tool{

static DateTimeFormatter FORMATTER = DateTimeFormatter.ofPattern("yyyy-MM-dd
HH:mm:ss");

public String execute() {
return LocalDateTime.now().format(FORMATTER);



® ToolTable.java

package org.example.tools;

import com.openai.core.JsonSchemalLocalValidation;
import com.openai.models.chat.completions.ChatCompletionCreateParams;

import java.util.Collection;
import java.util.Map;

public final class ToolTable {

public static Map<String, Class<?extends Tool>> TOOLS = Map.of(
"get_weather", GetWeather.class,
"get_current_time", GetCurrentTime.class

);

public static void register(ChatCompletionCreateParams.Builder builder) {
Collection<Class<? extends Tool>> toolClasses = TOOLS.values();
for (Class<? extends Tool> toolClass : toolClasses) {
// RAAM T ERHEARE
builder.addTool(toolClass, JsonSchemalLocalValidation.NO);

® (OpenAi.java

package org.example;

import com.openai.client.0OpenAIClient;

import com.openai.client.okhttp.OpenAIOkHttpClient;
import com.openai.core.loglevel;

import com.openai.models.chat.completions.*;

import org.example.tools.Tool;

import org.example.tools.ToolTable;

import org.slf4j.Logger;

import org.slf4j.LoggerFactory;

import java.util.Llist;
import java.util.Optional;

public class OpenAi {



static Logger logger = LoggerFactory.getlLogger(OpenAi.class);
static void main() {

String baseUrl = "https://api.deepseek.com";
String apiKey = System.getenv("DEEPSEEK-API-KEY");

OpenAIClient client = OpenAIOkHttpClient
.builder()
.baseUrl(baselrl)
.apiKey(apiKey)
.loglLevel(LogLevel.DEBUG)
.build(Q);

ChatCompletionCreateParams.Builder history = ChatCompletionCreateParams
.buitlder()
.model("deepseek-v4-pro")
.addSystemMessage ("{RE—MENERIFSZENF")
// .addUserMessage ("[" N KK ELFE") ;
.addUserMessage ("BERE)1S? ");

ToolTable.register(history);

ChatCompletionMessage message = client
.chat()
.completions()
.create(history.build())
.choices()
.getFirst()
.message();

history.addMessage(message);

List<ChatCompletionMessageToolCall> toolCalls =
message.toolCalls().orElse(List.of());

if (toolCalls.isEmpty()) {
System.out.println(message.content().orElse(""));
return;

logger.info("t#&REUEXER {} ~ITH: {}",
toolCalls.size(),
toolCalls.stream()
.map(tc — tc.asFunction().function().name())
.toList());

for (ChatCompletionMessageToolCall toolCall : toolCalls) {
var fn = toolCall.asFunction();
Object toolCallResult = call(fn);

var param = ChatCompletionToolMessageParam
.builder()
.toolCallId(fn.id())



.contentAsJson(toolCallResult)
.build();

history.addMessage(param);

ChatCompletion completion = client.chat().completions().create(history.build());
Optional<String> content = completion.choices().getFirst().message().content();

System.out.println(content.orElse(""));

client.close();

private static Object call(ChatCompletionMessageFunctionToolCall fn) {

var function = fn.function();

Class<? extends Tool> toolClass = ToolTable.TOOLS.get(function.name());

// EBIL5E
if (toolClass = null) A{
logger.warn("RFMITE: {}, &% {}", function.name(),

function.arguments());

3.6

return "$i2: TH " + function.name() + " AFE";
}

Object execute = function.arguments(toolClass).execute();

logger.info("TEHIT: {} | 28 {F | &8: {}",
function.name(), function.arguments(), execute);

return execute;

Response Api

Response response = client.responses().create(params)

[ ] openai s API / ChatCompletion API FEFRAE=F AR
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® (OpenAi.java

package org.example;

impo
impo
impo
impo
impo
impo

rt com.openai.client.OpenAIClient;

rt com.openai.client.okhttp.0penAIOKkHttpClient;

rt com.openai.models.ChatModel;

rt com.openai.models.responses.Response;

rt com.openai.models.responses.ResponseCreateParams;
rt com.openai.models.responses.ResponseQutputText;

public class OpenAi {

static String baseUrl = "";
static String apiKey = "";

static OpenAIClient client = OpenAIOkHttpClient
.builder()
.baseUrl(baseUrl)
.apiKey(apiKey)
.build(Q);

static void main() {

ResponseCreateParams params = ResponseCreateParams
.builder()
.model(ChatModel.GPT_5_6_LUNA)
.instructions ("{RE—MEEHHFIEIF")
.input ("{REF")
Lbuild();

Response response = client.responses().create(params);

System.out.println(text0f(response));

static String textOf(Response response)q

return

response.output().stream()
.flatMap(item — item.message().stream())
.flatMap(message — message.content().stream())
.flatMap(content — content.outputText().stream())
.map(ResponseOutputText:: text)
.reduce("", String::concat);



3.7 Jtokkit

Token #it

® pon

<dependency>
<groupId>com.knuddels</groupId>
<artifactId>jtokkit</artifactId>
<version>1.1.0</version>
</dependency>

® CountTokens.java

package org.example;

import com.knuddels.jtokkit.Encodings;
import com.knuddels.jtokkit.api.Encoding;
import com.knuddels.jtokkit.api.EncodingType;

public class CountTokens {
static void main() {

// c1100k_base
// BT EXERBAAZE 1 D token, —MNFEHEE 172 1 token

Encoding encoding = Encodings
.newDefaultEncodingRegistry()
.getEncoding(EncodingType.CL100K_BASE);

int counted = encoding.countTokens("FEZFHEFET");
// 10
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System.out.println(counted);

// 2
System.out.println(encoding.countTokens("hello world"));
}
}
04. Qdrant

== https://github.com/qdrant/qdrant [[EIEXEEE]

== https://github.com/qdrant/qdrant/releases/tag/v1.18.3
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= O qdrant / qdrant ~ Q. Type [7] to search

<> Code o Issues 461 11 pun requests 162 & Agents O Discussions @ Actions E Projects @ Security and quality 1 I~ Insights.

Releases | v1.18.3

Compare

v1.18.3 (e

@ timvisee released this yesterday @ v1.183 @ -0 dbsfasd @

Change log

Bug Fixes

e #9882 - Fix query errors when using shard keys while resharding

v Assets 10

® qdrant-aarch64-apple-darwin.tar.gz sha256:0cb@48a261835c316779bd7b4ccal.. @ 25.9 MB yesterday
@ qdrant-aarch64-unknown-linux-musl.tar.gz sha256:1e738b45F02935c 383048760 38F37. [_[,] 27.4 MB yesterday
@ qdrant-x86_64-apple-darwin.targz sha256:45bdd4642e725611e9ca74797914.. (0 27.3 MB yesterday
I @ qdrant-x86_64-pc-windows-msvc.zip sha256:9846190bd4832ace5786561740465.. @ 27.1 MB yesterday
53] qdrant-x86_64-unknown-linux-gnu.tar.gz sha256:60663a254cF421dbaddbas7108728.. (O 29.2 MB yesterday
® qdrant-x86_64-unknown-linux-musl.tar.gz sha236:bafaedcdf8a577bfleE2ab9ba54.., @ 29.3 MB yesterday
€@ qdrant-x86_64.Applmage sha256:4b26F7e5d5F9c@828c 3d7c4875890.. [0 32.1 MB yesterday

= qdrant.exe WHEIENLE(T



=R o
snapshots
static
storage
| | .gdrant-initialized 0 KB
83,087 KB
B8 qdrant-x86_64-pc-windows-msvczip 28,099 KB

® console

o0

<[1:31m _ _ «[Om
«[1;3am _ _ | |- _ _ _ _ | I -<[6m
[1;3am / 1/ 2 '/ 1 '\l | <[Om
<[2;3am| C_L | 1L L r 11 IZ -[6m
<[2;31m \__, |IN__, LI N, LI I_I\__I -[6m
<[1;31m | _| *[Om

«[32mVersion:<[Om [1;34m1.18.2+[0Om, <[32mbuild:-[Om <[1;34m44ad62f8-[0Om
*[32mAccess web UI ate<[Om <[1;4;34mhttp://localhost:6333/dashboard:[Om
*[32mAgentic Skills:<[Om <[1;4;34mhttps://skills.qdrant.tech/[BOm

+[2m2026-07-18T16:12:35.049092Z+[0m -[33m WARN<[Om <[2mgdrant::settings<[Om+[2m:[Om
Config file not found: config/config

*[2m2026-07-18T16:12:35.068434Z+[Om <[32m INFO-[Om -[2mgdrant::actix-[Om-[2m:+[Om Qdrant
HTTP listening on 6333

*[2m2026-07-18T16:12:35.068539Z-[0m -[32m INFO-[Om <[2mactix_server::builder-[Om:[2m:-[Om
starting 15 workers

+[2m2026-07-18T16:12:35.068684Z-[0m -[32m INFO-[Om <[2mactix_server::server-[Gme-[2m:-[0Om
Actix runtime found; starting in Actix runtime



+[2m2026-07-18T16:12:35.068866Z+[0m -[32m INFO[Om <[2mactix_server::servers[Gm-[2m:<[0Om
starting service: "actix-web-service-0.0.0.0:6333", workers: 15, listening on:
0.0.0.0:6333

+[2m2026-07-18T16:12:35.074075Z+[6m +[32m INFO-[Om <[2mgdrant::tonic:[Om<[2m:-[Om Qdrant
gRPC listening on 6334

+[2m2026-07-18T16:12:35.074169Z+[Om -[32m INFO<[Om +[2mgdrant::tonice:[Ome[2m:<[Om TLS
disabled for gRPC API

4.2 Dashboard

https://github.com/gdrant/qgdrant-web-ui/releases

[ fBEEE dist BRPEE BahE gdrant/static/ T [[8F static #EmOIE]

® vui

= o qdrant / qdrant-web-ui - Q Typel]to search

<> Code (O Issues 35  I% Pullrequests 28 & Agents (&) Actions [ Projects @) Security and quality [ Insights

Tags Q Find a release

Release list
N Compare ~
| voais v0.2.15 (Latest)
vD.2.14
github-actions released this 4 days ago @ v0.215 - 4a211dé
v0.2.13
v0.2.12
.

021 What's Changed
v0.2.10 * Manage payload indexes from the Ul: create, edit, and delete them from point JSON fields or the Info tab. #413, #414,
v0.2.9 #417
v0.2.8
/0.2.7
v v Assets 3
v0.2.6

@ dist-gdrantzip sha256:e7@49bedadfcs591e.. (0] 6.73 MB 4 days ago

s Next »
E:I Source code (zip) 4 days ago
P ys ag
E) Source code (tar.gz) 4 days ago
©]

== http://localhost:6333/dashboard#/welcome
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@) Qdrant

&  Welcome

e Agent Skills for Qdrant are now available! Download Here
B  Console °
&  Collections
Tutorial Welcome to Qdrant!

Datasets

Get started with vector search in Qdrant

Start building your app by creating a collection and inserting your

vectors.

View Quickstart

Connect to your Project or Start with Samples

API Reference

manage your vector data with ease

Interactive Tutorials

Load Sample Data

%  Explors Qdrant's REST APl and SDKs to connect, query, and (& Follow this tutorial to import a remate snapshot and explors
vector search with real data in Just a few steps.

Y
Filtering - Beginner

Filte
basic payloa

conditions

4.3 Dsl

== Domain-Specific Language

4.3.1 SEFE

PUT collections/ai
{

esults using

Filtering - Advanced Multivector Search

Try advanced filtering based Work with data represented by
ColBERT

on nested payload conditions.

"vectors": { "size": 4, "distance": "Cosine" }

DELETE collections/ai
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4.3.2 HANERE

PUT collections/ai/points

{
"points":
[
{
nlg 0,
"vector": [0.1, 0.2, 0.3, 0.4],
"payload": { "doc_content": "FERZ{THFET", "source": "Fff.md" }
b
{
"id": 2,
"vector": [0.2, 0.1, 0.9, 0.7],
"payload": { "doc_content": "JBEZEFFLIE", "source": "Fff.md" }
b
{
"id": 3,
"vector": [0.9, 0.8, 0.1, 0.2],
"payload": { "doc_content": "&XAETHAEX", "source": "FfiE.md" }
}
]
}

4.3.3 HMREERARE

POST collections/ai/points/scroll
{

"limit": 10,

"with_payload": true
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4.3.4 IDIRME

POST collections/ai/points

{
"ids": [1, 2],
"with_payload": true,
"with_vector": true

}

// | DIBR

POST collections/ai/points/delete
{ "points": [3] }

4.3.5 HUERE

POST collections/ai/points/search
{
"vector": [0.1, 0.2, 0.3, 0.5],
"Timit": 2,
"with_payload": true

4.3.6 FHNE

POST collections/ai/points/search
{
"vector": [0.1, 0.2, 0.3, 0.5],
"filter": { "must": [{ "key": "source", "match": { "value": "Fff.md" } }1 },
"limit": 2,
"with_payload": true
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4.3.7 Fit

POST collections/ai/points/count

4.3.8 RZHEMUE

= BEWRE: BTEENRRAENSSARMSKE. KAyt

[] kM 0° HREMLL | 90° ABRELXER | 180° iBEXMHER

*hkkkhkkxkkkxkxxxkxx TTEHM *hkkxrrhxrrxrhxrrxrkx

A= [3, 4]
B = [4, 3]
A 3x4 = 12

4x3 = 12

3x3 + 4x4
4x4 + 3x3

9+16 25 — sqrt 5

==
e
A+B = 12 + 12 = 24
=
= 16+9 = 25 — sqgrt 5

24 = (5x5) = 0.96 — [0, 1] #¥mRE 1 BHEM

*kkkhkkkkrxrrrrrrxxx JTTEHIN *FFFkkxxxxr******* kK
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4.4 gdrant/java-client

== https://github.com/qgdrant/java-client

® pom

<dependency>
<groupId>io.qgdrant</groupId>
<artifactId>client</artifactId>
<version>1.18.3</version>
</dependency>

4.4.1 QdrantClient

= 6333 2 HTTP uiwd | 6334 & grpc imH

® QdrantUsage.java

package org.example;

import io.gdrant.client.QdrantClient;
import io.gdrant.client.QdrantGrpcClient;
import io.gdrant.client.grpc.Collections;

import java.util.concurrent.ExecutionException;
import static io.qdrant.client.grpc.Collections.VectorParams;

public class QdrantUsage {
static void main() throws ExecutionException, InterruptedException {
QdrantClient client = new QdrantClient(QdrantGrpcClient
.newBuilder("127.0.0.1", 6334, false)
.build()
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);

Collections.CollectionOperationResponse response =
client.createCollectionAsync("ai", VectorParams

.newBuilder()
.setSize(4)
.setDistance(Collections.Distance.Cosine)
.build())

.getQ);

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

4.4.2 upsertAsync

== ijo.qdrant.client.grpc.Points.PointStruct {EEEAIUESH

® QdrantUsage.java

package org.example;

import
import

import
import

import
import
import
import

public

io.gdrant.client.QdrantClient;

io.qdrant.

java.util.
java.util.

static
static
static
static

io.
io.

io

io.

client.QdrantGrpcClient;

List;
Map;

gdrant.client.PointIdFactory.id;
gdrant.client.ValueFactory.value;
.gqdrant.client.VectorsFactory.vectors;
gdrant.client.grpc.Points.PointStruct;

class QdrantUsage {
static void main() {
QdrantClient client = new QdrantClient(QdrantGrpcClient

)

.newBuilder("127.0.0.1", 6334, false)
.build()

client.upsertAsync("ai", List.of(

PointStruct.newBuilder()
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.setId(id(1))

.setVectors(vectors(0.1f, 0.2f, 0.3f, 0.4f))

.putAllPayload(Map.of(
"doc_content", value("FEZIFATFET"),
"source", value("Fff.md")

))

.build(),

PointStruct.newBuilder()

.setId(id(2))

.setVectors(vectors(0.2f, 0.1f, 0.9f, 0.7f))

.putAllPayload(Map.of(
"doc_content", value("/BEFLHE"),
"source", value("FfE.md")

))

.build()

));

4.4.3 nearest()

== ijo.qgdrant.client.QueryFactory.nearest HB{IUEEER

[ REAEHEEATEREMEHA. LR ERAEHERERINARER

® QdrantUsage.java

package org.example;
import io.qdrant.client.QdrantClient;
import io.gdrant.client.QdrantGrpcClient;

import io.gdrant.client.grpc.Points;

import java.util.List;
import java.util.concurrent.ExecutionException;

import static io.qdrant.client.QueryFactory.nearest;
import static io.qdrant.client.WithPayloadSelectorFactory.enable;

public class QdrantUsage {
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static void main() throws ExecutionException, InterruptedException {
QdrantClient client = new QdrantClient(QdrantGrpcClient
.newBuilder("127.0.0.1", 6334, false)
.build()
)7

List<Points.ScoredPoint> scoredPoints =
client.queryAsync(Points.QueryPoints.newBuilder()

.setCollectionName("ai")
.setQuery(nearest(0.1f, 0.2f, 0.3f, 0.4f))
.setLimit(5)
.setWithPayload(enable(true))
.build()

).get();

for (Points.ScoredPoint p : scoredPoints) {
System.out.printf("id=%d score=%.4f payload=%s%n",
p.getId().getNum(),
p.getScore(),
p.getPayloadMap().get("doc_content").getStringValue());

4.5 text-embedding-v4

EEREEBEIEL NRELENTRE. MEEEEERNBNIEEEE

® TexEmbeddingV4.java

package org.example;

import com.openai.client.OpenAIClient;

import com.openai.client.okhttp.0penAIOkHttpClient;

import com.openai.models.embeddings.CreateEmbeddingResponse;
import com.openai.models.embeddings.EmbeddingCreateParams;

import java.util.Llist;
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public class TexEmbeddingV4 {
static void main() {

String baseUrl = "https://ws-h4qjfkelwtl27mlg.cn-

beijing.maas.aliyuncs.com/compatible-mode/v1";

/] &E:

OpenAIClient client = OpenAIOkHttpClient
.builder()
.baseUrl(baselrl)
.apiKey(System.getenv("TEXT-EMBEDDING-V4-API-KEY"))
.buildQ);

EmbeddingCreateParams params = EmbeddingCreateParams
.builder()
.model("text-embedding-v4")
.encodingFormat(EmbeddingCreateParams.EncodingFormat.FLOAT)
.dimensions(1024)
Lnput("FEZITHRTFET")
Lbuild();

CreateEmbeddingResponse response = client.embeddings().create(params);

List<Float> embedding = response.data().getFirst().embedding();
System.out.println(embedding);

& fztE { id. vector. payload } [vector BIFIFARZERFEREEREFEH]

4.6 spring-ai-reader

4.6.

spring-ai-x-document-reader

1 ai-markdown

== spring-ai-markdown-document-reader
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® pom

<dependency>
<groupId>org.springframework.ai</groupId>
<artifactId>spring-ai-markdown-document-reader</artifactId>
<version>2.0.0</version>
<scope>compile</scope>

</dependency>

® MarkdownReader.java

package org.example;

import org.springframework.ai.document.Document;

import org.springframework.ai.reader.markdown.MarkdownDocumentReader;

import org.springframework.ai.reader.markdown.config.MarkdownDocumentReaderConfig;
import org.springframework.ai.transformer.splitter.TokenTextSplitter;

import java.util.Llist;

public class MarkdownReader {
static void main() {

MarkdownDocumentReaderConfig config = MarkdownDocumentReaderConfig
.builder()
// SEILF R RAEIILA—
.withHorizontalRuleCreateDocument(true)
// AR —A T
.withIncludeCodeBlock(false)
// SRR A—A T
.withIncludeBlockquote(false)
// MImiER
.withAdditionalMetadata("filename", "doc.md")
.build();

MarkdownDocumentReader reader =
new MarkdownDocumentReader("classpath:handbook.md", config);

List<Document> documents = reader.read();

// for (Document document : documents) {

// System. out. println(document. getText ()) ;
// System. out. printin() ;
/7 )

TokenTextSplitter splitter =



TokenTextSplitter.builder () .withChunkSize (800).build();

// RBEXYIR FLE SRR S
List<Document> transform = splitter.transform(documents);

4.6.2 ai-pdf

== spring-ai-pdf-document-reader

® pon

<dependency>
<groupId>org.springframework.ai</groupIld>
<artifactId>spring-ai-pdf-document-reader</artifactId>
<version>2.0.0</version>
<scope>compile</scope>

</dependency>

® PDFReader.java

package org.example;

import
import
import
import
import

import

org.springframework.
org.springframework.
org.springframework.
org.springframework.
org.springframework.

java.util.List;

ai

.document.Document;
ai.
ai.
ai.
ai.

reader.ExtractedTextFormatter;
reader.pdf.PagePdfDocumentReader;
reader.pdf.ParagraphPdfDocumentReader;
reader.pdf.config.PdfDocumentReaderConfig;


af://n368

public class PDFReader {
static void main() {
PdfDocumentReaderConfig config = PdfDocumentReaderConfig
.builder()
/) —TA—H
.withPagesPerDocument (1)
.withPageExtractedTextFormatter(ExtractedTextFormatter.builder()
.withNumberOfTopTextLinesToDelete(8) // AIETETHENIT
.build())
.buildQ);

PagePdfDocumentReader reader =
new PagePdfDocumentReader("classpath:spring-ai.pdf", config);

List<Document> documents = reader.read();
// for (Document document : documents) {
// System. out. printlIn(document. getText ()) ;
//}
// BRERED
ParagraphPdfDocumentReader pdfReader =
new ParagraphPdfDocumentReader("classpath:spring-ai.pdf");
List<Document> documentList = pdfReader.read();

for (Document document : documentList) {
System.out.println(document.getText());

4.6.3 ai-tika

== PDF | DOC/DOCX | PPT/PPTX | HTML

® pom
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<dependency>
<groupId>org.springframework.ai</groupId>
<artifactId>spring-ai-tika-document-reader</artifactId>
<version>2.0.0</version>
<scope>compile</scope>

</dependency>

® TikaReader.java

package org.example;

import org.springframework.ai.document.Document;
import org.springframework.ai.reader.tika.TikaDocumentReader;

import java.util.List;

public class TikaReader {
static void main() {
TikaDocumentReader reader = new TikaDocumentReader("classpath:tika.docx");

List<Document> documents = reader.read();

for (Document document : documents) {
System.out.println(document.getText());

05. Spring AI Api

== https://spring.io/projects/spring-ai#learn

[ ] Spring AI 2.0.x supports Spring Boot 4.0.x and 4.1.x
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5.1 BEXXHE

https://docs.spring.io/spring-ai/reference/index.html

Q‘ Sprlng Why Spring  Learnv  Projectsv  Academys  Solutionss  Community v e

Spring Al Spring Al / Getting Started
200

Getting Started

Spring Initializr

Q search G ett N g St a rt ed Mp‘z:::: ?Su‘:”;:van Central

> Overview Snapshots - Add Snapshot

This section offers jumping off points for how to get started using Spring Al Repositories
e Dependency Manzgament
» Reference You should follow the steps in each of the following sections according to your needs. Add dependencies for specific
components

> Guides @ | NOTE Spring Al samples

> Upgrade Notes Spring Al 2.0.x supports Spring Boot 4.0.x and 4.1.x.

7" Edit this Page
) GitHub Project
Spring Initializr & stack Overfiow

Head on over to start.spring.io and select the Al Models and Vector Stores that you want to use in your new applications.

Artifact Repositories

Releases - Use Maven Central

Spring Al artifacts are available in Maven Central. No additional repository configuration is required. Just make sure you have Maven Central enabled in

your build file.

Maven m

<I-- Maven Central is included by default in Maven builds.
You usually don’t need to configure it explicitly,
but it's shown here for clarity. >

<repositories>

< <repository>

5.2 pom

https://docs.spring.io/spring-ai/reference/getting-started.html

® pom

<dependencyManagement>
<dependencies>
<dependency>
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<groupId>org.springframework.ai</groupId>
<artifactId>spring-ai-bom</artifactId>
<version>2.0.0</version>
<type>pom</type>
<scope>import</scope>
</dependency>
</dependencies>
</dependencyManagement>

<dependency>
<groupId>org.springframework.ai</groupId>
<artifactId>spring-ai-commons</artifactId>
</dependency>

<dependency>
<groupId>org.springframework.ai</groupIld>
<artifactId>spring-ai-template-st</artifactId>
</dependency>

<dependency>
<groupId>org.springframework.ai</groupId>
<artifactId>spring-ai-model</artifactId>
</dependency>

<dependency>
<groupId>org.springframework.ai</groupId>
<artifactId>spring-ai-vector-store</artifactId>
</dependency>

<dependency>
<groupId>org.springframework.ai</groupId>
<artifactId>spring-ai-rag</artifactId>
</dependency>

<dependency>
<groupId>org.springframework.ai</groupId>
<artifactId>spring-ai-vector-store-advisor</artifactId>
</dependency>

<dependency>
<groupId>org.springframework.ai</groupIld>
<artifactId>spring-ai-tool-search-advisor</artifactId>
</dependency>

<dependency>
<groupId>org.springframework.ai</groupIld>
<artifactId>spring-ai-tool-search-tool-advisor</artifactId>
</dependency>

<dependency>
<groupId>org.springframework.ai</groupId>
<artifactId>spring-ai-tool-search-tool</artifactId>
</dependency>



<dependency>
<groupId>org.springframework.ai</groupId>
<artifactId>spring-ai-client-chat</artifactId>
</dependency>

<dependency>
<groupId>org.springframework.ai</groupId>
<artifactId>spring-ai-model-chat-memory-repository-jdbc</artifactId>
</dependency>

5.3 ]k

== OpenAiChatModel | ChatClient

® pon

<dependencyManagement>
<dependencies>
<dependency>
<groupId>org.springframework.ai</groupId>
<artifactId>spring-ai-bom</artifactId>
<version>2.0.0</version>
<type>pom</type>
<scope>import</scope>
</dependency>
</dependencies>
</dependencyManagement>

<dependency>
<groupId>org.springframework.ai</groupId>
<artifactId>spring-ai-openai</artifactId>
</dependency>

<dependency>
<groupId>org.springframework.ai</groupId>
<artifactId>spring-ai-client-chat</artifactId>
</dependency>

<dependency>
<groupId>tools.jackson.core</groupId>
<artifactId>jackson-databind</artifactId>
<version>3.2.1</version>
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<scope>compile</scope>
</dependency>

5.3.1 OpenAiChatModel

== org.springframework.ai.openai.OpenAiChatModel IZEXTNFETY

® SpringAi.java

package org.example;

import org.springframework.ai.chat.client.ChatClient;
import org.springframework.ai.chat.memory.ChatMemory;
import org.springframework.ai.openai.0OpenAiChatModel;
import org.springframework.ai.openai.OpenAiChatOptions;

import java.util.Scanner;

public class SpringAi {
static void main() {

String baseUrl = "https://api.deepseek.com";
OpenAiChatModel model = OpenAiChatModel
.builder()
.options(0OpenAiChatOptions
.builder()
.baseUrl(baseUrl)
.apiKey(System.getenv("DEEPSEEK-API-KEY"))
.model("deepseek-v4-flash")
.temperature(0.7)
.build()
)
.build(Q);

String systemPrompt = "{RE—NMEIEHHIEIFE";

ChatClient client = ChatClient
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.builder(model)
.defaultSystem(systemPrompt)
.build();

Scanner scanner = new Scanner(System.in);

while (true) {
System.out.println("{R: ");
String prompt = scanner.nextLine();
if (prompt.isBlank() || prompt.equals("quit")) {
return;

hy

String content = client.prompt()
.advisors(advisor — advisor.param(ChatMemory.CONVERSATION_ID, "some-

id"))

.user(prompt)

.call()

.content();
System.out.print("AI: ");
System.out.println(content);

}
Iy
I

5.3.2 HRiRiAEhR

== PromptTemplate BIfAiEIRNAENR BAIGIE Prompt X%

® SpringAiPromptTemplate.java

package org.example;
import org.springframework.ai.chat.prompt.Prompt;
import org.springframework.ai.chat.prompt.PromptTemplate;

import org.springframework.ai.template.st.StTemplateRenderer;

import java.util.Map;
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public class SpringAiPromptTemplate {
static void main() {

/7 {}

PromptTemplate template = new PromptTemplate("{HFE—E{topic}tEF");
String render = template.render(Map.of("topic", "{A&5"));
System.out.println(render);

/] >
PromptTemplate promptTemplate = PromptTemplate
.builder()
.renderer(StTemplateRenderer
.builder()

.startDelimiterToken('<"')
.endDelimiterToken('>")
.build())

.template ("RE—E<topic>EiEF"
Lbuild();
System.out.println(promptTemplate.render(Map.of("topic", "ZE(5")));

Prompt prompt = promptTemplate.create(Map.of("topic", "#&{5"));

System.out.println(build.getContents());

== client.prompt().user(spec — spec.text("Z=aER"))

® SpringAiPromptTemplate.java

package org.example;

import org.springframework.ai.chat.client.ChatClient;
import org.springframework.ai.openai.0OpenAiChatModel;
import org.springframework.ai.openai.OpenAiChatOptions;

public class SpringAiPromptTemplate {
static void main() {

OpenAiChatModel model = OpenAiChatModel
.builder()



.options(0OpenAiChatOptions
.builder()
.baseUr1("https://api.deepseek.com")
.apiKey (System.getenv("DEEPSEEK-API-KEY"))
.temperature(0.7)
.model("deepseek-v4-flash")
.build())

.buildQ);

ChatClient client = ChatClient

.builder(model)
.defaultSystem("{RE—NEEAIFZEIF")
.buildQ);

String content = client

.prompt()

.user(spec — spec.text("gliE—E{topicHFa") . .param("topic", "FE{H"))
.call()

.content();

System.out.println(content);

5§.3.3 L X

= MessageWindowChatMemory BEii4EFSiERSE

® SpringAi.java

package org.example;

import
import
import
import
import
import

org.springframework.ai.chat.client.ChatClient;
org.springframework.ai.chat.client.advisor.MessageChatMemoryAdvisor;
org.springframework.ai.chat.memory.ChatMemory;
org.springframework.ai.chat.memory.MessageWindowChatMemory;
org.springframework.ai.openai.0OpenAiChatModel;
org.springframework.ai.openai.0OpenAiChatOptions;
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import java.util.Scanner;

public class SpringAi {
static void main() {

id"))

String baseUrl = "https://api.deepseek.com";

MessageWindowChatMemory memory = MessageWindowChatMemory
.builder()
.maxMessages(20)

// .chatMemoryRepository (jdbc | redis | mongodb)
.build(Q);

OpenAiChatModel model =
String systemPrompt = "{RE—NMEIEHNHIEIFE";

ChatClient client = ChatClient
.builder(model)
.defaultSystem(systemPrompt)
.defaultAdvisors(MessageChatMemoryAdvisor.builder(memory).build())
.build();

Scanner scanner = new Scanner(System.in);

while (true) {
System.out.printtn("{R: ");
String prompt = scanner.nextLine();
if (prompt.isBlank() || prompt.equals("quit")) {
return;

hy

String content = client.prompt()
.advisors(advisor — advisor.param(ChatMemory.CONVERSATION_ID, "some-

.user(prompt)
.call()
.content();

System.out.print("AI: ");
System.out.println(content);



5.3.4 iRatimRT

package org.example;

import org.springframework.ai.chat.client.ChatClient;
import org.springframework.ai.openai.0OpenAiChatModel;
import org.springframework.ai.openai.0OpenAiChatOptions;

public class SpringAi {
static void main() {

String baseUrl = "https://api.deepseek.com";

OpenAiChatModel model = OpenAiChatModel
.builder()
.options(0OpenAiChatOptions
.builder()
.baseUril(baseUrl)
.apiKey(System.getenv("DEEPSEEK-API-KEY"))
.model("deepseek-v4-flash")
.temperature(0.7)
.build()

)

.buildQ);

String systemPrompt = "{RE—NMEEAPEIFE";

ChatClient client = ChatClient
.builder(model)
.defaultSystem(systemPrompt)
.build();

client.prompt()
.advisors(advisor — advisor.param(ChatMemory.CONVERSATION_ID, "some-
id"))
.user ("IFEANE—T spring ai")
.stream()
.content()
.doOnNext(System.out::print)
.blockLast();
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5.3.5 Ligfeimth

== AdvisorParams.ENABLE_NATIVE_STRUCTURED_OUTPUT 3&#I|FfE response_format

[] spring ai &% entity ER#ETA schema FiINfEiEKIEREL

® SpringAi.java

package org.example;

import org.example.entity.User;

import org.springframework.ai.chat.client.AdvisorParams;
import org.springframework.ai.chat.client.ChatClient;

import org.springframework.ai.chat.client.advisor.api.Advisor;
import org.springframework.ai.chat.memory.ChatMemory;

import org.springframework.ai.openai.0OpenAiChatModel;

import org.springframework.ai.openai.OpenAiChatOptions;

import org.springframework.core.ParameterizedTypeReference;

import java.util.Llist;

public class SpringAi {
static void main() {

String baseUrl = "https://api.deepseek.com";

OpenAiChatModel model = OpenAiChatModel
.builder()
.options(0OpenAiChatOptions
.builder()
.baseUrl(baseUrl)
.apiKey(System.getenv("DEEPSEEK-API-KEY"))
.model("deepseek-v4-flash")
.temperature(0.7)
.build()

)

.build();

String systemPrompt = "{RE—MEEPSCEIE";

ChatClient client = ChatClient
.builder(model)
// .defaultAdvisors (AdvisorParams. ENABLE_NATIVE_STRUCTURED_OUTPUT)

.defaultSystem(systemPrompt)
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.build();

// User user = client. prompt ()

// .advisors (advisor —> advisor. param(ChatMemory. CONVERSATION_ID, "some—id"))
// .user ("5k=23% T B{EE M)

// .call O

// .entity (User. class) ;

//

// System. out. printlin(user) ;

List<User> userList = client.prompt()
.advisors(advisor — advisor.param(ChatMemory.CONVERSATION_ID, "some-

id"))
.user("SK=235TREEFE M, ENEIREBEEFTISFET")
.call(Q)
.entity(new ParameterizedTypeReference<List<User>>() {
B

userList.forEach(System.out::println);
}
}

5.3.6 TH

= (@Tool ATHERE | @ToolParam FHATERESE

® DatetimeTools.java

package org.example.tools;
import org.springframework.ai.tool.annotation.Tool;

import java.time.lLocalDateTime;
import java.time.format.DateTimeFormatter;

public class DatetimeTools {

static final DateTimeFormatter FORMATTER =
DateTimeFormatter.ofPattern("yyyy-MM-dd HH:mm:ss");

@Tool(
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description = "JRENHBINERSHERFORTE], #88 yyyy-MM-dd HH:mm:ss",
name = "get_current_time"

)
String getCurrentTime() {

return LocalDateTime.now().format(FORMATTER);
}

® \eatherTools.java

package org.example.tools;

import org.springframework.ai.tool.annotation.Tool;
import org.springframework.ai.tool.annotation.ToolParam;

public class WeatherTools {

@Tool(
description = "EifiSEHHHRINLRS, GEEE. XSWRFMXA",
name = "get_weather",
returnDirect = true)

String getWeather(@ToolParam(description = "#mM&HR, AP, AHEMHM ™' =, Flan: bR, £
B")
String city) {
return city + "28°C, W5, HX";

® SpringAi.java

package org.example;

import org.example.tools.DatetimeTools;

import org.example.tools.WeatherTools;

import org.springframework.ai.chat.client.ChatClient;
import org.springframework.ai.openai.0OpenAiChatModel;
import org.springframework.ai.openai.OpenAiChatOptions;

public class SpringAi {



static void main() {

OpenAiChatModel model = OpenAiChatModel

.builder()

.options(0OpenAiChatOptions
.builder()
.baseUr1("https://api.deepseek.com")
.apiKey(System.getenv("DEEPSEEK-API-KEY"))
.temperature(0.7)
.model("deepseek-v4-flash")
.build())

.buildQ);

ChatClient client = ChatClient
.builder(model)
.defaultSystem("{RE—NEEAIFSEIF")
.defaultTools(new DatetimeTools(), new WeatherTools())
Lbuild();
String content = client.prompt().user("/"M=FK5").call().content();

System.out.println(content);

5.3.7 TRiZ#E

== org.springframework.ai.tool.ToolCallback

® InterceptingToolCallback.java

package org.example.tools;

import org.springframework.ai.tool.ToolCallback;
import org.springframework.ai.tool.definition.ToolDefinition;

public class InterceptingToolCallback implements ToolCallback {
private final ToolCallback delegate;

public InterceptingToolCallback(ToolCallback delegate) {
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this.delegate = delegate;

@0verride
public ToolDefinition getToolDefinition() {

}

return

@Override
public String call(String toolInput) {

this.delegate.getToolDefinition();

// boolean returnDirect = delegate. getToolMetadata(). returnDirect() ;
ToolDefinition toolDefinition = delegate.getToolDefinition();

String

System

System.

String

System.

return

toolName = toolDefinition.name();
.out.println("toolName = " + toolName);
out.printin("before ...");

called = delegate.call(toolInput);
out.println("after ...");

called;

® SpringAi.java

package org.example;

import
import
import
import
import
import

public

org.example.tools.DatetimeTools;
org.example.tools.InterceptingToolCallback;
org.springframework.ai.chat.client.ChatClient;
org.springframework.ai.openai.0OpenAiChatModel;
org.springframework.ai.openai.0OpenAiChatOptions;
org.springframework.ai.support.ToolCallbacks;

class SpringAi {
static void main() {

InterceptingToolCallback callback =

new InterceptingToolCallback(ToolCallbacks.from(new DatetimeTools())[0]);

OpenAiChatModel model = OpenAiChatModel

.builder()
.options(0OpenAiChatOptions



.builder()
.baseUr1("https://api.deepseek.com")
.apiKey(System.getenv("DEEPSEEK-API-KEY"))
.temperature(0.7)
.model("deepseek-v4-flash")
.build())

.buildQ);

ChatClient client = ChatClient

.builder(model)
.defaultSystem("{RE—MEIERIFIEIF")
.defaultTools(callback)
.buildQ);
String content = client.prompt().user("/L=7T").call().content();

System.out.println(content);

5.3.8 OpenAiEmbeddingModel

== org.springframework.ai.openai.0OpenAiEmbeddingModel

® SpringAi.java

package org.example;

import org.springframework.ai.openai.0OpenAiEmbeddingModel;
import org.springframework.ai.openai.OpenAiEmbeddingOptions;

import java.util.Arrays;

public class SpringAi {
static void main() {

String baseUrl =
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"https://ws-h4aqjfkelwt127mlg.cn-beijing.maas.aliyuncs.com/compatible-
mode/v1";

OpenAiEmbeddingModel model = OpenAiEmbeddingModel

.builder()

.options(OpenAiEmbeddingOptions
.builder()
.baseUril(baseUrl)
.apiKey(System.getenv("TEXT-EMBEDDING-V4-API-KEY"))
.model("text-embedding-v4")
.dimensions(1024)
.encodingFormat (OpenAiEmbeddingOptions.EncodingFormat.FLOAT)
.build()

)

.build(Q);

float[] embed = model.embed("FEZITWHETFETR");

System.out.println(Arrays.toString(embed));

}

}

5.3.9 SimplelLoggerAdvisor

== org.springframework.ai.chat.client.advisor &EK§EERER

® pom

(N )

<dependency>
<groupId>ch.qgos.logbhack</groupId>
<artifactId>logback-classic</artifactId>
<version>1.5.38</version>
<scope>compile</scope>

</dependency>

® src/main/resources/logback.xml
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<configuration>
<appender name="CONSOLE" class="ch.qos.logbhack.core.ConsoleAppender">
<encoder>
<pattern>%d{HH:mm:ss.SSS} %-5level %logger{36} - %msg%n</pattern>
</encoder>
</appender>

<logger name="org.springframework.ai.chat.client.advisor" level="DEBUG"/>

<root level="INFQ0">
<appender-ref ref="CONSOLE" />
</root>
</configuration>

® SpringAi.java

package org.example;

import org.springframework.ai.chat.client.ChatClient;

import org.springframework.ai.chat.client.advisor.SimplelLoggerAdvisor;
import org.springframework.ai.openai.0OpenAiChatModel;

import org.springframework.ai.openai.OpenAiChatOptions;

public class SpringAi {
static void main() {

OpenAiChatModel model = OpenAiChatModel

.builder()

.options(0OpenAiChatOptions
.builder()
.baseUr1("https://api.deepseek.com")
.apiKey(System.getenv("DEEPSEEK-API-KEY"))
.temperature(0.7)
.model("deepseek-v4-flash")
.build())

.build();

ChatClient client = ChatClient
.builder(model)
.defaultSystem("{RE—MEIERIFEIF")
.defaultAdvisors(new SimplelLoggerAdvisor())
.build();



String content = client.prompt().user("JMEKSELE? ") .call().content();

System.out.println(content);

5.4 Advisors

= EEBEMNEK: NEHAZIKRAERE > XERNAS

[ BAMEEBES order HEE. (E#/N. N advisor {iFckiss
[ ] f&F ToolCallingAdvisor BIfE5EZRk. #&# for [[F4&E sdk TEIERS ]

5.4.1 ¥Z4AE
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ChatClientRequest W ( 0.s.c.Ordered

L+ prompt: Prompt J

+ context: Map<String, Obj> #getOrdec(: int

\ I —

ChatClientResponse W ( Advisor

+ chatResponse : ChatResponse
+ context: Map<String, Obj>

+ getName(): String

1
| 1

— 1

( CallAdvisor W { StreamAdvisor W
+ adviseCall( ChatClientRequest, + adviseStream( ChatClientRequest,
CallAdvisorChain) : ChatClientResponse StreamAdvisorChain)

: Flux<ChatClientResponse>

lo.,* l 0.%

CallAdvisorChain StreamAdvisorChain
é<> AGGREGATE
£ Wisa + nextCall(ChatClientRequest) + nextStream(ChatClientRequest)
< l— ISA
: ChatClientResponse : Flux<ChatClientResponse>
CLASS

5.4.2 CallAdvisor

= BENXLIRPGI

® ChainlInspectorAdvisor.java

package org.example.advisors;

import org.springframework.ai.chat.client.ChatClientRequest;
import org.springframework.ai.chat.client.ChatClientResponse;
import org.springframework.ai.chat.client.advisor.api.CallAdvisor;
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import org.springframework.ai.chat.client.advisor.api.CallAdvisorChain;
import org.springframework.core.Ordered;

import java.util.List;
public class ChainInspectorAdvisor implements CallAdvisor {
@0verride
public ChatClientResponse adviseCall(ChatClientRequest chatClientRequest,
CallAdvisorChain callAdvisorChain) {
System.OUt.ppintln(":::::::::::::::::::::::::::::::::::::");
List<CallAdvisor> callAdvisors = callAdvisorChain.getCallAdvisors();
for (CallAdvisor callAdvisor : callAdvisors) {

System.out.println(callAdvisor.getName() + ", "
+ callAdvisor.getClass().getName());

System.OUt_ppintln(":::::::::::::::::::::::::::::::::::::");

return callAdvisorChain.nextCall(chatClientRequest);

@0verride
public String getName() {
return this.getClass().getSimpleName();

}

@0verride

public int getOrder() {
return Ordered.HIGHEST_PRECEDENCE;
// return 0;

5.4.3 ToolCallingAdvisor

= RRTRENIA. BERHUERSEFATN. TEERREE— LI
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Advisor

StreamAdvisor ToolAdvisor CallAdvisor

ToolCallingAdvisor

A_Advisor (order MIN+100) — B 1T 1 R
req @
next()
v
B_Advisor (order MIN+200) — B 1T 1 R
req @
next()

v
ToolCallingAdvisor (order MIN+300)
BT |

next()
v

C_Advisor (order 0) | — &R, ST
req @
next()

v
ChatModelCallAdvisor » & @ |
res ® |

A |

MR tool call? |

g FUTIH, HHE, MEMERL —
®E: HRAWMBHER




v
B_Advisor res ® — REIRKER
v

A_Advisor res @
v

BRE

® java

class MyToolAdvisor implements ToolAdvisor {

/] AR IRSEIE]

06. SpringBoot

base starter: spring-ai-starter-model-openai

o ERBNKAYIE

spring-ai-autoconfigure-model-chat-client:2.0.0
spring-ai-autoconfigure-model-chat-memory:2.0.0
spring-ai-autoconfigure-model-chat-observation:2.0.0
spring-ai-autoconfigure-model-embedding-observation:2.0.0
spring-ai-autoconfigure-model-image-observation:2.0.0
spring-ai-autoconfigure-model-openai:2.0.0
spring-ai-autoconfigure-model-to0l:2.0.0
spring-ai-autoconfigure-retry:2.0.0
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6.1 &if

® pom

spring-ai-starter-model-openai

<dependency>
<groupId>org.springframework.ai</groupId>

<artifactId>spring-ai-starter-model-openai</artifactId>
</dependency>

® application.properties

#spring. ai.chat. client. enabled=true

#spring. ai.chat. client. tool—cal l ing. enabled=true

spring.ai.
spring.ai.
spring.ai.
spring.ai.
spring.ai.

chat.client.tool-calling.advisor-order=100
openai.base-url=https://api.deepseek.com
openai.api-key=${DEEPSEEK-API-KEY}
openai.chat.model=deepseek-v4-flash
openai.chat.temperature=0.7

logging.level.org.springframework.ai.chat.client.advisor=DEBUG

6.1.1

ChatClient.Builder

== ChatClient.Builder | ChatMemory BEBEIIEHEEIZEE

® ChatController.java
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package org.example.ai.controller;

import org.springframework.ai.chat.client.ChatClient;

import org.springframework.ai.chat.client.advisor.MessageChatMemoryAdvisor;
import org.springframework.ai.chat.client.advisor.SimplelLoggerAdvisor;
import org.springframework.ai.chat.memory.ChatMemory;

import org.springframework.core.Ordered;

import org.springframework.web.bind.annotation.GetMapping;

import org.springframework.web.bind.annotation.RestController;

@ORestController
public class ChatController {

final ChatClient client;
public ChatController(ChatClient.Builder builder, ChatMemory memory) {
System.out.println(memory.getClass());

MessageChatMemoryAdvisor advisor =
MessageChatMemoryAdvisor.builder(memory) .build();

this.client = builder
.defaultSystem("{R2—MENEHIFIEIFE")
.defaultAdvisors(new SimplelLoggerAdvisor(50), advisor)
// .defaultTools ()
.build();

@GetMapping("/ai")
public String chat(String prompt, String username) {

// username from in HttpSession or Token

return client
.prompt()
.advisors(advisorSpec — advisorSpec.param(ChatMemory.CONVERSATION_ID,
username))
.user(prompt)
.call(Q)
.content();



== spring-ai-avtoconfigure-model-openai-2.0.0.jar

[ | spring-ai-autoconfigure-model-openai-2.0.0.jar

[openai-model]

[ ] spring-ai-autoconfigure-model-chat-client-2.0.0.jar [openai-chat-client]

® ChatMemoryAutoConfiguration.java

package org.springframework.ai.model.chat.memory.autoconfigure;

import
import
import
import
import
import
import
import

org

org

org

.springframework.
org.
org.
org.
org.
.springframework.
org.
.springframework.

springframework.
springframework.
springframework.
springframework.

springframework.

@AutoConfiguration
@ConditionalOnClass({ChatMemory.class, ChatMemoryRepository.class})
public class ChatMemoryAutoConfiguration {
©Bean
@ConditionalOnMissingBean
ChatMemoryRepository chatMemoryRepository() {
return new InMemoryChatMemoryRepository();

©Bean
@ConditionalOnMissingBean
ChatMemory chatMemory(ChatMemoryRepository chatMemoryRepository) {
return MessageWindowChatMemory

.builder()
.chatMemoryRepository(chatMemoryRepository)
.build();

ai
ai
ai
ai

.chat.
.chat.
.chat.
.chat.

memory.ChatMemory;
memory.ChatMemoryRepository;
memory.InMemoryChatMemoryRepository;
memory .MessageWindowChatMemory;

boot.autoconfigure.AutoConfiguration;
boot.autoconfigure.condition.ConditionalOnClass;
boot.autoconfigure.condition.ConditionalOnMissingBean;
context.annotation.Bean;



6.1.2 EFIFAK

== org.springframework.ai.chat.memory.repository.jdbc.JdbcChatMemoryRepository

® pon

<dependency>
<groupId>org.springframework.ai</groupId>
<artifactId>spring-ai-starter-model-chat-memory-repository-jdbc</artifactId>
</dependency>

<dependency>
<groupId>com.mysql</groupId>
<artifactId>mysql-connector-j</artifactId>
<scope>runtime</scope>

</dependency>

® application.properties

spring.datasource.driver-class-name=com.mysqgl.cj.jdbc.Driver
spring.datasource.url=jdbc:mysql://127.0.0.1:3306/ai
spring.datasource.username=root
spring.datasource.password=root
spring.ai.chat.memory.repository.jdbc.initialize-schema=always

== spring-ai-auvtoconfigure-model-chat-memory-repository-jdbc-2.0.0.jar

[ #2848 : ©@AutoConfiguration(before = {ChatMemoryAutoConfiguration.class})
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® JdbcChatMemoryRepositoryAutoConfiguration.java

package org.springframework.ai.model.chat.memory.repository.jdbc.auvtoconfigure;

import javax.sql.DataSource;

import org.springframework.ai.chat.memory.repository.jdbc.JdbcChatMemoryRepository;
import
org.springframework.ai.chat.memory.repository.jdbc.JdbcChatMemoryRepositoryDialect;
import
org.springframework.ai.model.chat.memory.autoconfigure.ChatMemoryAutoConfiguration;
import org.springframework.boot.autoconfigure.AutoConfiguration;

import org.springframework.boot.autoconfigure.condition.ConditionalOnClass;

import org.springframework.boot.autoconfigure.condition.ConditionalOnMissingBean;
import org.springframework.boot.context.properties.EnableConfigurationProperties;
import org.springframework.boot.sql.autoconfigure.init.0OnDatabaseInitializationCondition;
import org.springframework.context.annotation.Bean;

import org.springframework.context.annotation.Conditional;

import org.springframework.jdbc.core.JdbcTemplate;

@AutoConfiguration(
before = {ChatMemoryAutoConfiguration.class}
)
@ConditionalOnClass({JdbcChatMemoryRepository.class,
DataSource.class,
JdbcTemplate.class})

@EnableConfigurationProperties({JdbcChatMemoryRepositoryProperties.class})
public class JdbcChatMemoryRepositoryAutoConfiguration {
©Bean
©ConditionalOnMissingBean
JdbcChatMemoryRepository jdbcChatMemoryRepository(JdbcTemplate
jdbcTemplate,
DataSource dataSource) {

JdbcChatMemoryRepositoryDialect dialect =
JdbcChatMemoryRepositoryDialect.from(dataSource);

return JdbcChatMemoryRepository

.builder()
.jdbcTemplate(jdbcTemplate)
.dialect(dialect)
.build();

I

©Bean

@ConditionalOnMissingBean
@Conditional({0nJdbcChatMemoryRepositoryDatasourceInitializationCondition.class})
JdbcChatMemoryRepositorySchemaInitializer jdbcChatMemoryScriptDatabaseInitializer(
DataSource dataSource,
JdbcChatMemoryRepositoryProperties properties) {

return new JdbcChatMemoryRepositorySchemaInitializer(dataSource, properties);



static class OnJdbcChatMemoryRepositoryDatasourceInitializationCondition
extends OnDatabaseInitializationCondition {

OnJdbcChatMemoryRepositoryDatasourceInitializationCondition() {
super("Jdbc Chat Memory Repository",
new String[]

{"spring.ai.chat.memory.repository.jdbc.initialize-schema"}

)I

6.2 TH

DateTimeTools | WeatherTools | or more

® DateTimeTools.java

package org.example.ai.tools;

import org.springframework.ai.tool.annotation.Tool;
import org.springframework.stereotype.Component;

import java.time.LocalDateTime;
import java.time.format.DateTimeFormatter;

©Component
public class DateTimeTools {

static final DateTimeFormatter FORMATTER =
DateTimeFormatter.ofPattern("yyyy-MM-dd HH:mm:ss");

@Tool(

description = "(RENHRIRIRZBHAFIRTE], #8309 yyyy-MM-dd HH:mm:ss",
name = "get_current_time"
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)
String getCurrentTime() {

return LocalDateTime.now().format(FORMATTER);
}

® GeoHelper.java

package org.example.ai.tools.weather;

import org.springframework.web.client.RestClient;
import java.util.List;

public final class GeoHelper {

// https://geocoding—api. open—-meteo. com/v1/search?
// name=Shanghai&count=1&format=json&language=zh

public static Geocoding getGeocodingByName(String city) {

RestClient client = RestClient
.builder()
.baseUrl1("https://geocoding-api.open-meteo.com")
.buildQ);

GeocodingBody body = client.get()
.uri(uriBuilder — vuriBuilder.path("/v1l/search")
.queryParam("name", city)
.queryParam("count", 1)

.queryParam("language", "zh")
.queryParam("format", "json")
.build()

)

.retrieve()

.body(GeocodingBody.class);
assert body =+ null;

if (body.results() == null && !body.results().isEmpty()) {
return body.results().getFirst();

return null;

// Hb3E
public static record Geocoding(String name,



double latitude,
double longitude) {}

public static record GeocodingBody(List<Geocoding> results) {}

® \WeatherHelper.java

package org.example.ai.tools.weather;

import com.fasterxml.jackson.annotation.JsonProperty;
import org.springframework.web.client.RestClient;

public final class WeatherHelper {

// https://api.open—meteo. com/v1/forecast?
// latitude=31.22222&|ongitude=121. 45806&current=temperature_2m, wind _speed 10m
public static Current getOpenWeather(double latitude, double longitude) {

RestClient client = RestClient.builder().baseUrl("https://api.open-
meteo.com") .build();

WeatherResponse response = client.get()

.uri(uriBuilder — uriBuilder
.path("/v1l/forecast")
.queryParam("latitude", latitude)
.queryParam("longitude", Tlatitude)
.queryParam("current", "temperature_2m,wind_speed_10m")
.build()

)

.retrieve()

.body(WeatherResponse.class);

return response.current();

public static record WeatherResponse(double latitude,
double longitude,

@JsonProperty("current")
Current current) {}

public static record Current(@JsonProperty("temperature_2m")
double temperature,
@JsonProperty("wind_speed_16m")
double windSpeed) {}



® WeatherTools.java

package org.example.ai.tools;

import
import
import
import
import

org.
.example.ai.tools.weather.WeatherHelper;
org.

org

org

@Component
public class WeatherTools {

example.ai.tools.weather.GeoHelper;

springframework.ai.tool.annotation.Tool;

.springframework.ai.tool.annotation.ToolParam;
org.

springframework.stereotype.Component;

@Tool(description = "EEIEENHIMMISERHRS, BIEEE. XKEWREMOXA",

name = "get_weather",
returnDirect = false)

String getWeather(

@ToolParam(description = "M&FR, (FAPX, AEramnHl' m' =, fan: b=, £8")
String city) {

GeoHelper.Geocoding geocoding = GeoHelper.getGeocodingByName(city);

if

(geocoding = null) {
return "EBELZBEHRASKSER";

WeatherHelper.Current current =

if

WeatherHelper.getOpenWeather(geocoding.latitude(),
geocoding.longitude());

(current = null) A{
return "BELZBEHRSRXSER";

return current.toString();



® ChatController.java

package org.example.ai.controller;

import org.example.ai.tools.DateTimeTools;
// import org.example. ai.tools. WeatherTools;

import
import
import
import
import
import
import
import

org

org.

org

org.
org.
org.
org.

org

.example.ai.tool
springframework.
.springframework.
springframework.
springframework.
springframework.
springframework.
.springframework.

@ORestController
public class ChatController {

s.WeatherTools;

ai.chat.client.ChatClient;
ai.chat.client.advisor.MessageChatMemoryAdvisor;
ai.chat.client.advisor.SimplelLoggerAdvisor;
ai.chat.memory.ChatMemory;
beans.factory.annotation.Autowired;
web.bind.annotation.GetMapping;
web.bind.annotation.RestController;

final ChatClient client;

public ChatController(ChatClient.Builder builder,

ChatMemory memory) {

MessageChatMemoryAdvisor advisor =
MessageChatMemoryAdvisor.builder(memory).build();

this.client = builder

.defaultSy

stem("{RER—MENERIFEIF")

// .defaultAdvisors (new SimpleLoggerAdvisor (50), advisor)

.defaultAd
.build();

visors(advisor)

DateTimeTools dateTimeTools;

@Autowired
public void setDateTimeTools(DateTimeTools dateTimeTools) {
this.dateTimeTools

= dateTimeTools;

WeatherTools weatherTools;

@Autowired
public void setWeatherTools(WeatherTools weatherTools) {
this.weatherTools

@GetMapping("/ai")
public String chat(String prompt, String username) {

return client

= weatherTools;



.prompt()
.advisors(advisorSpec —
advisorSpec.param(ChatMemory.CONVERSATION_ID, username))

.tools(dateTimeTools, weatherTools)
.user(prompt)

.call()
.content();

6.3 RAG

== spring-ai-starter-vector-store-qdrant

6.3.1 WiRELEH

® pom

<dependency>
<groupId>org.springframework.ai</groupIld>
<artifactId>spring-ai-starter-vector-store-qdrant</artifactId>
</dependency>

® application.properties
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#qgdrant

spring.
spring.
spring.
spring.

#spring.
#spring.
#spring.

spring.
spring.
spring.
spring.

ai.
ai
ai.
ai.

vectorstore.qdrant.host=1localhost

.vectorstore.qgdrant.port=6334

vectorstore.qdrant.collection-name=ai
vectorstore.qdrant.initialize-schema=true

ai.vectorstore. gdrant. use—tls=false

ai.vectorstore. gqdrant. api—key=

ai.vectorstore. gqdrant. content—field—name=

ai.
ai.
ai.
ai.

openai.embedding.
openai.embedding.
openai.embedding.
openai.embedding.

6.3.2 MIEBANF#

base-url=https://aliyuncs.com/compatible-mode/v1l
api-key=${TEXT-EMBEDDING-V4-API-KEY}
model=text-embedding-v4

dimensions=1024

® RagDocumentInitializer.java

package org.example.ai.runner;

import
import
import
import
import
import
import

import

org.
org.

org

org.
org.
org.
org.

springframework.
springframework.
.springframework.
springframework.
springframework.
springframework.
springframework.

java.util.List;

@Component
public class RagDocumentInitializer implements ApplicationRunner {

ai.document.Document;
ai.reader.markdown.MarkdownDocumentReader;
ai.reader.markdown.config.MarkdownDocumentReaderConfig;
ai.vectorstore.VectorStore;

boot.ApplicationArguments;

boot.ApplicationRunner;

stereotype.Component;

final VectorStore vectorStore;

public RagDocumentInitializer(VectorStore vectorStore) {

th

is.vectorStore =

@0verride
public void run(ApplicationArguments args) throws Exception {
MarkdownDocumentReaderConfig config = MarkdownDocumentReaderConfig

.builder()

vectorStore;
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.withHorizontalRuleCreateDocument(true)
.withIncludeCodeBlock(false)
.withIncludeBlockquote(false)
.build();
MarkdownDocumentReader reader =
new MarkdownDocumentReader("classpath:company.md", config);

List<Document> documents = reader.read();

vectorStore.add(documents);

6.3.3 TH

® KnowledgeTools.java

package org.example.ai.tools;

import
import
import
import
import

import

org.springframework.ai.document.Document;
org.springframework.ai.tool.annotation.Tool;
org.springframework.ai.vectorstore.SearchRequest;
org.springframework.ai.vectorstore.VectorStore;
org.springframework.stereotype.Component;

java.util.List;

import java.util.stream.Collectors;
@Component
public class KnowledgeTools {

final VectorStore vectorStore;

public KnowledgeTools(VectorStore vectorStore) {

this.vectorStore = vectorStore;

@Tool(description = "tOZRWEFIRE, KENSAHAFEREBXAER. "

+ "SRAFEEAEEER. X, SEMAREAERNASRHMNERLTR, ",

name = "search_knowledge")

public String searchKnowledge(String prompt){

List<Document> documents = vectorStore.similaritySearch(SearchRequest
.builder()
.query(prompt)
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.topK(5)
Lbuild());

if (documents.isEmpty()) {
return "&iIFAFEEKIBXER";
}

return
documents.stream() .map(Document:: toString).collect(Collectors.joining(","));

® ChatController.java

package org.example.ai.controller;

import org.example.ai.tools.DateTimeTools;

// import org.example. ai.tools.WeatherTools;

import org.example.ai.tools.KnowledgeTools;

import org.example.ai.tools.WeatherTools;

import org.springframework.ai.chat.client.ChatClient;

import org.springframework.ai.chat.client.advisor.MessageChatMemoryAdvisor;
import org.springframework.ai.chat.client.advisor.SimplelLoggerAdvisor;
import org.springframework.ai.chat.memory.ChatMemory;

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

import org.springframework.http.MediaType;

import org.springframework.web.bind.annotation.GetMapping;

import org.springframework.web.bind.annotation.RestController;

import reactor.core.publisher.Flux;

@ORestController
public class ChatController {

final ChatClient client;

public ChatController(ChatClient.Builder builder,
ChatMemory memory) {

MessageChatMemoryAdvisor advisor =
MessageChatMemoryAdvisor.builder(memory).build();

this.client = builder
.defaultSystem("{RE—MEIERIFEIF")
// .defaultAdvisors (new SimplelLoggerAdvisor (50), advisor)
.defaultAdvisors(advisor)



user

&«

.build();

KnowledgeTools knowledgeTools;

@Autowired
public void setKnowledgeTools(KnowledgeTools knowledgeTools) {
this.knowledgeTools = knowledgeTools;

@GetMapping(value="/ai", produces = MediaType.TEXT_PLAIN_VALUE + ";charset=UTF-8")
public Flux<String> chat(String prompt, String username) {

return client
.prompt()
.advisors(advisorSpec — advisorSpec.param(ChatMemory.CONVERSATION_ID,

name))
.tools(dateTimeTools, weatherTools, knowledgeTools)
.user(prompt)
.stream()
.content();
}
& (@ localhost:8080/ai?username=admin&prompt="=1=ZIEIE
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6.4 React BiiEsCIR
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