5065 ZEMaMifid(Structured Output)
HHH: EES-RARE
Bk:

1. Statimbtig
1.1 FAR51EtaE

LangChainf9&5#a{at (Structured Output) FSHIE:

ERIEERZIREI—MISTUE ENEIEN SR, FIMIEEFERHISON, Pydantic 22,
TypedDict, MABELIEXNBARAESA.

ERNZOBREE" BRESEE "R BRI LIREHERIVEEE .
BN, ~EIHEEE

BEETAE2010F LR, SERREHREHEES, 593,
MRl B AR XA RIS -

1 {
2 "title": "HEEFME",
3 "year": 2010,
4 "director": "I HHFIGH - ",
5 "rating": 9.3
6|}
XN EEEE=R:

o ERZWABLE: TREFUTUEREFR, MAEBNBERIESEMEET.
s BRERE: A RERER T ERREARS " SHAVET R,
o HESTIEN: ERTREHE. £93%. KA. BRAIESHEN. TEWKSEESHR.

1.2 (BB vs 8t

1. RGN (BB, FHE=)

1 # 1. #&RiA%ZRISON
2 prompt = "PLISON#%AR[H: {name, age, occupation}"
3  response = model.invoke(prompt)

1 # 2. Fofdm
import json
3  data = json.loads(response.content)

1 # 3. FahiEA
2 if not isinstance(data['age'], int):
raise valueError('age must be int")


af://n0
http://www.atguigu.com/
af://n5
af://n6
af://n24

1 # 4. Fotgxg
2 person = Person(**data)

2, Gl (@il

# —B 3

structured_11m = model.with_structured_output(Person)
person = structured_11m.invoke("7k—j&—4% 30 2 M LFEIF")
# H st Sk, BT %R

A W N R

P AB2HEE LR EINIX L ZRiE?

%8 Pydantic EEMMCARZEI, AREZEEKREN Prompt F O OMERAEE FIRE] JSON,
AESHARE, REECEZEBY json.doads() 1 try...except .,
MB 7T Pydantic FEMIHZRES  with_structured_output() Zf5:

e Prompt BFFT: FERAY description B#7=7 Prompt B—&F5.

o HRBIZP: [RIEREEEININE, KBIZTRIFEEMESEEUEHE.

o IRERE: KITXEE] BHEER JSON R, HiHEIRRMERTHIRIE.

1.3 St R

HaiLangChain 1.x x#5ZfSchema SE&EHEIHA:

Pydantic (FFEIRG. A, BRELEN, ERFS)
TypedDict (32E£EILIER)

JSON Schema (Sgifgin/EE=EORER)

e dataclass

rERYt S AT LAVER with_structured_output() 4FEsHtE (schema) .

RA Pydantic iREIRYESchemaseseil, ER=MSVURERVERRE 78 ; BRA Pydantic 280K
LRI SIS,

[RE: MIEFRBIRBERZIS S EEHERNGSEELA 15?2
AEBOMARESF (BYREER)

. OpenAl (gpt-4, gpt-3.5-turbo)
¢ [] Anthropic (claude-3)

o Groq (llama-3)

o X HU|EREARSR T

PNERASZHF, LangChain 2EHRZIR7RIA + JSON AT,

2, MHEVAY(ER
2.1 #&3(1: Pydantic
BRIEIE TR EEIFTRENRR, WIREIRNEREI—Et, B £ hREik .


af://n42
af://n68
af://n69

2.1.1 BEX{EH
ESEHEN/LNER:

o FTBEEEWEHAVEIEEEERV /R4 A BaseModel
o {HF FKAURTR , Pydantic STIFFEERIFEREAL: str int, float, List[xxx]. Optional[xxx]Zs
o {EF Field) RIIFERBIABENRDA, 8 LLM EBBRFRE N

Zh1:

1) RIRERIIEMN

1 from langchain.chat_models import init_chat_model
2 from dotenv import Tload_dotenv

3  import os

4

5 # M.envCfFHnE IR &

6  Tload_dotenv(override=True)

7

8 CLOSEAI_API_KEY = os.getenv('"CLOSEAI_API_KEY'")

9 CLOSEAI_BASE_URL = os.getenv("CLOSEAI_BASE_URL")
10
11 model = init_chat_model(
12 model="gpt-5.4-mini",
13 model_provider="openai",
14 api_key=CLOSEAI_API_KEY,
15 base_url=CLOSEAI_BASE_URL
16 )

2) X Pydantic &5

FERBMINFRIEA; iREHIA, LLM rTaet8ziiEiR
from pydantic import BaseModel, Field

class Person(BaseModel):
"t AME R
name: str = Field(description="#:4")
age: int = Field(description="4E#")
occupation: str = Field(description="HL")

N O v AW N

LangChain 2R LLM RIHIH/RBEIRFIXEEFER,

3) {#A with_structured_output BJE] 3 | SAERUH TN -


af://n71

# Qg LLm
structured_11m = model.with_structured_output(Person)

1
2
3
4  # FHH

5 result = structured_1Tm.invoke("ik=/2&—% 30 % HHAFTIEIH")
6

7

8

9

print(result)
print(type(result))

10 # result & Person 3:f

11  print(result.name) # "gk="

12  print(result.age) # 30

13  print(result.occupation) # "k LFH"

1 name='i# ="' age=30 occupation="#{f TFL/f"
2 <class '_main__.Person'>

3| k=

4 | 30

5 AT

BE: IRERIA, LLM oJEetsEiR.

254512
1 from pydantic import BaseModel, Field, SecretStr
2
3  class MovieModel(BaseModel):
4 DO
5 R AIRESZ VDS
6 DO
7 title: str = Field(description="rii&")
8 year: int = Field(description="Hi LBEMR")
9 director: str = Field(description=""%3ji")
10 rating: float = Field(description="HHiF5, i0+0")
11

12  model_with_structure = model.with_structured_output(MovieModel)
13  response = model_with_structure.invoke ("% &A= EEELE™)

14 print(response)

15 print(type(response))

it

1 title="#%A=n" year=2010 director="7¢ BEFLiE- %% rating=9.3

3 <class '_main__.MovieModel'>

25513

from pydantic import BaseModel, Field
# 8 X g5
class SentimentAnalysis(BaseModel):

sentiment: str = Field(description="1#/&i7: positive/negative/neutral™)

confidence: float = Field(description="&15%, 0-12]1")

1
2
3
4 MR AT R
5
6
7 keywords: Tist[str] = Field(description=">¢4kid51%")



10  # vl.x: f#f] with_structured_output

11  structured_model = model.with_structured_output(SentimentAnalysis)
12

13 # WA

14 text = "XANRBEARMEA, ZR 7RSI, wmEERE "

15 result = structured_model.invoke(

16 T AR SORMITE G \n{text}"

17 | )

18

19  print(f"28: {type(result)}") # <class 'SentimentAnalysis'>
20  print(f"15E: {result.sentiment}")

21 print(f"&fEE: {result.confidence}")

22 print(f">c4#iH: {result.keywords}™)

1 2. <class '_main__.SentimentAnalysis'>

2 15 positive

3 EBEf5E: 0.99

4 KHEE: [TSEHY, "B TRZENRT, CaRAUER ]
2.1.2 S5

{EEFECloseAINEEHIgptiEay :

1 from langchain.chat_models import init_chat_model
2 from dotenv import Toad_dotenv

3 dimport os

4

5 # M.envCfFrhmEE A R

6 Tload_dotenv(override=True)

7

8 CLOSEAI_API_KEY = os.getenv("CLOSEAI_API_KEY")

9 CLOSEAI_BASE_URL = os.getenv("CLOSEAI_BASE_URL")
10
11  model_with_closeai = init_chat_model(
12 model="gpt-5.4-mini",
13 model_provider="openai",
14 api_key=CLOSEAI_API_KEY,
15 base_url=CLOSEAI_BASE_URL
16 )

{EFBOpenRoutersE&HIgptiEay :

1 from langchain_openrouter import ChatOpenRouter

2 from dotenv import Tload_dotenv

3 import os

4

5 Tload_dotenv(override=True)

6

7 OPENROUTER_API_KEY = os.getenv("OPENROUTER_API_KEY")

8 OPENROUTER_API_BASE = o0s.getenv("OPENROUTER_API_BASE")
9
10  model_with_openrouter = ChatOpenRouter(


af://n103

11 model="openai/gpt-5.4-mini",

12 api_key=0PENROUTER_API_KEY,
13 base_url1=0PENROUTER_API_BASE,
14 )

R TEFR
8 LLM RIERRLTREAN?
58 Optional JEEFERIATHE,

2445
1 from pydantic import BaseModel, Field
2 from typing import Optional
3
4 class Person(BaseModel):
5 " AMEE
6 name: str = Field(description="%4")
7 age: int = Field(description="F#")
8 occupation: str = Field(description="Hll\")
9
10  structured_T1Tm = model_with_closeai.with_structured_output(Person)
11
12 structured_11m.invoke("ik =& —#EA™)
1 Person(name='5k=", age=0, occupation="[EE")
YERXIEL
1 from typing import Optional
2 from pydantic import BaseModel, Field
3
4 class Person(BaseModel):
5 A E R
6 name: str = Field(description="#%4")
7 age: optional[int] = Field(description="4Fi%")
8 occupation: str = Field(description="Hll\")
9
10  structured_1Tm = model_with_closeai.with_structured_output(Person)
11
12 structured_1Im.invoke("#k =& —#FE4"™)
1 Person(name='5k—"', age=None, occupation='[E4")

fER2: BiAE
LLM RIZHAVERSERFOME. BT
e Field(default="BAIA{E", description="f#iAx")
IR ARIEER R default FERAVSTIFR AR,

25511


af://n109
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{EACloseAIE&HIgptiEE!

from typing import Optional
from pydantic import BaseModel, Field

class Person(BaseModel):
AR
name: str = Field(description="#%4")
age: int = Field(1l,description="4E{%"
occupation: str = Field(description="TL")

structured_11m = model_with_closeai.with_structured_output(Person)

structured_1Tm.invoke("7k=R& ~#E/E")

Person(name="35k—", age=0, occupation="[E*E")
YERXIEL:

from typing import Optional
from pydantic import BaseModel, Field

class Person(BaseModel):
"t AEE
name: str = Field(description="#4")
age: int = Field(1l,description="4i")
occupation: str = Field(description="HL")

structured_11m = model_with_openrouter.with_structured_output(Person)

structured_1Tm.invoke("sk =2 —%E4E")

Person(name="5k=", age=1, occupation="[E4%")

2452

class config(BaseModel):
timeout: Optional[int] = Field(30,description="7mH ] (A ™)
retry: bool = Field(False,description="/& & #FHER")
max_attempts: int = Field(6,description="1 KFEXKkE")

# ik

structured_1Tm = model_with_closeai.with_structured_output(Config)
structured_1Tm.invoke ("fit EERk: LRFHE, {2 HIX5K™)

Config(timeout=None, retry=True, max_attempts=5)

YEARIEL



1 class config(BaseModel):
2 timeout: Optional[int] = Field(30,description="j#K i (FAAF) ™)
3 retry: bool = Field(False,description="2%#HFHEiX")
4 max_attempts: int = Field(6,description="H5& KE /™)
5
6 # W
7 structured_1Tm = model_with_openrouter.with_structured_output(Config)
8 structured_1Tm.invoke ("ft & ZR: &K, HL Hil5K")
1 config(timeout=None, retry=True, max_attempts=5)
2453
1 from typing import Optional
2 from pydantic import BaseModel, Field
3
4 class Product(BaseModel):
5 R E R
6 name: str = Field(description="7/7"f4#")
7 price: float = Field(description="/i#%")
8 description: optional[str] = Field(description="7"/Hiit")
9 stock: int = Field(default=100, description="/Ff")
10
11
12 # MK

13  structured_11m = model_with_openrouter.with_structured_output(Product)

14 print("\nizstl: BEEE")

15 resultl = structured_11m.invoke("iPhone 15 &fir 5999 Jt, HFAKEEEFHL, JFEF 50
")

16 print(resultl)

17

18  print("\niz52: SORIRRIELE")

19 result2 = structured_11m.invoke("MacBook Pro 1/ 12999 ")

20  print(result2)

21
22
1 Rl ZEEERE
2  name='iPhone 15' price=5999.0 description="H#HKEHETFH.' stock=50
3
4 2. BOOHRFEALTR
5  name='MacBook Pro' price=12999.0 description=None stock=100

B3 Hgea
B aAIBRE = ERAYATE?
[E1%: fERKEE.

24511
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1 from enum import Enum
2
3  class Priority(str, Enum):
4 Low = "f&"
5 MEDIUM = "#1"
6 HIGH = "@&"
7
8 class Task(BaseModel):
9 title: str
10 priority: Priority # Hft/& LOW/MEDIUM/HIGH
254512
1 from enum import Enum
2
3  class Status(str, Enum):
4 ACTIVE = "Big"
5 INACTIVE = "R¥Eug"
6
7 class User(BaseModel):
8 status: Status # At ACTIVE 5 INACTIVE
54513
1 from enum import Enum
2 from typing import Optional
3 from pydantic import BaseModel, Field
4
5
6 | # BRI AR
7 class Priority(str, Enum):
8 Low = "fi&"
9 MEDIUM = "
10 HIGH = "&"
11
12 class customerInfo(BaseModel):
13 MR PEE
14 name: str = Field(description="%/"#4")
15 phone: str = Field(description="Hif5iZ")
16 email: optional[str] = Field(description="H%")
17 issue: str = Field(description=""[1#iiR")
18 urgency: Priority = Field(description="55F%")
19
20
21 # IR
22  structured_1Tm = model_with_openrouter.with_structured_output(Customerinfo)
23
24 conversation = """
25 Bk &G, WERA AT UEE?
26 &P WRTE/NW, HiE 138-1234-5678, HMITH -EEREN, RES!
27 Bk: R, REEE-T
28 | """
29
30  result = structured_1Tm.invoke(f" ML FZ A1 HHEEE 5 : \n{conversation}")
31
32  print(result)



33
34
35
36
37
38
39

0 N O v A W N

print("\niEEEE S ")

print(f" %&/': {result.name}")

print(f" Hif: {result.phonel}l")

print(f" WE4: {result.email or 'FRHM'}™)
print(f" [W@: {result.issuel}l")

print(f" S&F%: {result.urgency.value}")

name="'F/ ' phone='138-1234-5678"' email=None issue='1JH—E& Kk, REZ"
urgency=<Priority.HIGH: '@&'>

PEH &

= F/N

Hi%: 138-1234-5678

MRAL : RIEfL

I ITER—ERER, RER
XEEE: B

INRGREIRE N — Enum SEARHR, BAILIEESA typing FRY Literal , EEAEFRELRLF

HEE3E.
1 from typing import Optional, Literal
2 from pydantic import BaseModel, Field
3
4
5 class customerInfo(BaseModel):
6 R P ER
7 name: str = Field(description="%/"#:%")
8 phone: str = Field(description="Hi55iL")
9 email: optional[str] = Field("AK#ML", description="HEFH")
10 issue: str = Field(description="[1#iR")
11 # ffH Literal HEEREFHEME
12 urgency: Literal[™&","#","&"] = Field(description=""%2f&")
13
14
15  # Ik
16  structured_1Tm = model_with_openrouter.with_structured_output(Customerinfo)
17
18 conversation = """
19 #Mk: &4F, WA AR ?
20 &P WEAT/W, HiF 138-1234-5678, WMITH —EHE AR, RES!
21 Bhk: R, REEE—T
22 | """
23
24 result = structured_1Tm.invoke(f" M\PL &M iEH#EIE 5 5: \n{conversation}")
25
26 print(result)
27
28  print("\nf2gEE: ")
29  print(f" %F/: {result.namel}")
30 print(f" Hif: {result.phone}")
31 print(f" W4E: {result.emaill}")
32 print(f"  [W@i: {result.issue}")
33 print(f" %Z&FE: {result.urgencyl}")



name="'TF/NH"' phone='138-1234-5678" email='A42ft' issue="IIH—H&KK

1
&' urgency="r"
2
3 IRHEEAR:
4 KF: E/ANW
5 Hiih: 138-1234-5678
6 MEFE s Rpeft
7 i ITHR—ERER, RES
8 K2EE: =
NFAR:

o BzfER CRM &5
o TEBmDNE

. EIREE
EiRa: FIZRIEE
254511
1 from typing import List
2
3 class Person(BaseModel):
4 "t AME R
5 name: str
6 age: int
7
8 class PersonList(BaseModel):
9 " AF R R
10 people: List[Person] # %4> Person X%
11
12 structured_1Tm = model.with_structured_output(PersonList)
13  result = structured_1Im.invoke("3k= 30%, Z=JY 25%")
14
15 print(result)
1 people=[Person(name='5k=", age=30), Person(name='ZEJ{', age=25)]
Z2612: PRt
1 class Review(BaseModel):
2 RS R
3 product: str
4 rating: int = Field(description="4F4 1-5")
5 pros: List[str] = Field(description="45%I&")
6 cons: List[str] = Field(description="%Ht5%%E")
7
8 structured_1Tm = model.with_structured_output(Review)
9
10  review = structured_T1Im.invoke("""
11 diphone 17 fR#E! FFK5K, FRUF. HRMHEDT, BAARBRE. 457,
12 """
13
14 print(review)

1t
AR

RE


af://n172

1 product='iPhone 17' rating=4 pros=["#/%k5m K", "FELI'] cons=["Migi"
"BERHEAE]
MNB7E:

o HENEAFTS
o BRtEMDHTIRSG
o KU miUi

3 SRR

1 class Invoice(BaseModel):

2 "R EER

3 invoice_number: str = Field(description="%KZ%5")

4 date: str = Field(description="H")

5 total_amount: float = Field(description="44&%i")

6 items: List[str] = Field(description="¢if")

7

8  # MK

9 structured_1Tm = model.with_structured_output(Invoice)
10
11  dnvoice_text = """
12 KRES: INV-2024-001
13 HIH: 2024-01-15
14 @4&%i: 1299.00
15 Tf&h&h: MacBook Pro, AppleCare+
16 | """

17

18 1invoice = structured_11m.invoke (f"#M Ak Z/5H: {invoice_text}")
19  print(invoice)

1  dnvoice_number="INV-2024-001"' date='2024-01-15"' total_amount=1299.0
items=["'MacBook Pro', 'AppleCare+']

NRRZER:

o BEiftIISAE
* OCR 453K

o HIESA
1BR5: BRELENE
24511 :
1 from pydantic import BaseModel
2
3  class Address(BaseModel):
4 U A
5 city: str
6 district: str
7
8 class Company(BaseModel):
9 "UUARMEE
10 name: str
11 address: Address # &R
12
13  structured_1Tm = model.with_structured_output(Company)
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14  result = structured_1Tm.invoke (" EEAEFNEILX™)
15
16 print(result)

1 name="FTHEEE" address=Address(city="#i/H"', district="{ELX")

254512
1 from pydantic import BaseModel, Field
2 from typing import List
3
4 # 1. EXIKEM Pydantic il
5 class Actor(BaseModel):
6 U R
7 name: str = Field(description="JRIE4")
8 role: str = Field(description="{HEKMAE")
9
10 cTlass Movie(BaseModel):
11 "UUH R R
12 title: str = Field(description="HiFE")
13 year: int = Field(description="_LBEH")
14 director: str = Field(description="5i")
15 cast: List[Actor] = Field(description="uff%E") # & XHEFE
16 rating: float = Field(description="iF%")
17
18  # 2. WIHAIER ISR St 459
19 structured_model = model.with_structured_output(Movie)
20
21 # 3. RS, HERE Movie sl
22  response = structured_model.invoke("iENHHR (LA E]) ")
23
24 # 4. ViniRELIE
25 print(f"#H54: {response.title}")
26 print(f" LmES: {response.year}™)
27  print(f"S: {response.director}")
28  print(f"#EA%FE: {response.cast}")
29  print(f"¥#4r: {response.rating}")

L ER TSRS RIT

1 HH: BEEE

2 EWEgy: 2010

3 SE: EELHRSE -

4 H5FE: [Actor(name="3EHHZL -l REFHE' | role="f[fi"'), Actor(name='#ZJEK -
G-, role="TE"), Actor(name='iE -, role="[i AL "),
Actor(name="iz%} - 14", role="lr'), Actor(name='"JEiAil', role="#E"),
Actor(name="¥4[F & - P, role="HE/K')]

5 vr: 8.8

BB LLM BE0AEIR, SAMESTAATHE, MY
. BERR<3E



1 class Bad(BaseModel):
2 user: User

3 company: cCompany
4 address: Address

5 country: Country # 4 JZiE, 75 HH

o (FHEFEEMAY description
o WEIHRSAEZMER

24513

1 from pydantic import BaseModel

2 from typing import List

3

4 class Aspect(BaseModel):

5 B 2 A

6 name: str = Field(description="4iE4F, wWi: Fim. k. RS
7 score: int = Field(description="4}%, 1-5")

8 comment: str = Field(description="E{&FH™)

9
10 class ProductReview(BaseModel):
11 U PR A
12 overall_sentiment: str = Field(description=""49{k/.

positive/negative/neutral")

13 overall_score: int = Field(description="4:&1F4, 1-5")
14 aspects: List[Aspect] = Field(description="%4EEZFN")
15 summary: str = Field(description="—%)ifM4")
16

17 # QAT

18 structured_model = model.with_structured_output(ProductReview)
19  # Mk

20  review_text =
21 XEECAHEMMERIET K, BT K RZTE].

22 PRRORE, HUSURER.

23 AEREA ST, T E XU R SRR

24 HIRESFEARL, PR,

25 RMARSKUOE A I KK o

26 | """

27

28 result = structured_model.invoke(

29 U9 LR =S \n{review_text}"

30 )

31

32 print(f"&{kH5E&: {result.overall_sentiment}")

33  print(f"g:59F4: {result.overall_score}/5")

34 print(F\n&4EE1EM ™)

35 for aspect in result.aspects:

36 print(f" - {aspect.name}: {aspect.score}/5 - {aspect.comment}")
37  print(f"\ni&4: {result.summary}™)

won



1 Bkt positive

2 LAV 4/5

3

4 | BYEEEVEY

5 - PEBE: 5/5 - MREEIEWIRK, BT KEKMFZETLET].
6 - Bi%E: 5/5 - REOELEH, BUAVRETR.

7 - Mg 2/5 - MAEAE ST, MM RS2 m.

8 - WEEr 2/5 - KUBMEEECR, S2mfd AR .

9 - BR%: 5/5 - FHRGEERL, Ymb.

10

11 g BERRINTS, HEReRIFRERM, RS, (RS O s B R S K

f5i6: BRI

211 -
1 from pydantic import validationError
2
3
4 class User(BaseModel):
5 name: str = Field(min_length=2, max_length=20)
6 age: int = Field(ge=0, 1e=150)
7 email: str
8
9  print("\nfEx%HE:")
10  try:
11 user = User(name="3k=", age=30, email="zhang@example.com™)
12 print(f"[oK] {user.name}, {user.age}, {user.emaill}")
13 except validationError as e:
14 print(f"[FAIL] {e}")
15
16 print("\nkadE GEREHIERD )
17 | try:
18 user = User(name="ZJ1", age=200, email="11i@example.com™)
19 print(f"[oK] {user}')
20 except validationError as e:
21 print(f"[FAIL] FiEkM (FF&7D @ {e.errorsOQ[0]['msg']}™)
22
1 ARE:
2  [ok] 5k=, 30, zhang@example.com
3
4 oacEdE CGFEREHTEED -
5  [FAIL] B&iFKM (FF&F) : Input should be Tess than or equal to 150
24512

EFCloseAlIFEAIREY
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O 00 N O U1 A W N R

=
= o

=
N

=
w

1

class Product(BaseModel):
UUEEEE R OTARIRIE) "M
name: str = Field(description="/F=M&F (ZFRFHZAD ", min_length=2)
price: float = Field(description="1#%, #7IM", gt=0)
stock: int = Field(description="JFf7, HIEM" | ge=0)

# Mk
structured_11m = model_with_closeai.with_structured_output(Product)

# response = structured_1Tm.invoke("* ymate 80 promax i#&/&7999, 4HiZELF
100"

response = structured_T1m.invoke("#Amate 80 promax & &-7999, 4HijE
#-100")

print(response)

name="/Amate 80 promax' price=7999.0 stock=100

{ERIOpenRoutersEEIEEY

1
2
3
4
5
6
7
8
9

10
11

12

13

1

class Product(BaseModel):
TR EE R PR E)
name: str = Field(description="/*R&H (FFHEET ") min_length=2)
price: float = Field(description="1#%, #7IM", gt=0)
stock: int = Field(description="JFf7, HIEM" | ge=0)

# I
structured_11m = model_with_openrouter.with_structured_output(Product)

# response = structured_1Tm.invoke("# ymate 80 promax 527999, Muj/FETF
100")

response = structured_11m.invoke("*Amate 80 promax & &-7999, 4TijE
#-100")

print(response)

name="/Amate 80 promax' price=1.0 stock=0

2.1.3 TERIZERR
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LANGCHAIN PYDANTIC &{afkiait TIERIE
EX., i, ERFNEIE, SEMEREHNKIESER ML

[ 1. 284 Pydantic 13! ]
class BookInfo(BaseModel):
I’:a‘lés: List[str]

Pydantic
.model_json_schema() | &

LANGCHAIN

([3. RiBEEE M) ]
B .

[ 5. Pydantic 3&iF
556t ]

{

opertes g L KRS (V)
el 9T H/SCHEMA - '
e e, CHYROE (/) |
“tags": l::gg;:j v BizhE (k)
! ' RFRRE — P
— A e - .-" [—]
[ 2. 454 JSON Schema ] wncc® xgg‘ﬁb‘a
INTERCEPTS
(4. Z5M0{L JSON FHF&HR] @A

xewE (v) ) :
PRNERE (/) | EE g““fi?ﬂﬁ%ﬂ
SRR () resultauthor A |

[ 4. Pydantic 3835 Instantiation ] [ 6. &5¥1b1 Python ﬂ§ ]

$F1E: EXEE
tban:

from pydantic import BaseModel, Field

title: str = Field(description="%")
author: str = Field(description="{E&%+%")

1
2
3 class BookInfo(BaseModel):
4
5
6 tags: list[str] = Field(description=""44EMrnks25")

B2 SR

LangChain WEB&EA Pydantic BEE/E (31 model_json_schema() ) , RS/ Python {738
ENEEHERATHERY JSON Schema,

X/ JSON Schema 2—E&F=H&HY JSON XA, FHEA T BPPLFER. FEREBEMHA ( string,
array %) LINFERRUHEIA ( description )

B3Y: BETEHSEIR
LangChain 451X JSON Schema BEEHLE KHEEIRY API Bk,

o IXAIE (.with_structured_output ) : IULAKIER! (40 OpenAl. Anthropic, Gemini &) &
B REER/TBERA (Function/Tool Calling) "8¢JSON Mode”, LangChain =38 JSON
Schema {4 Tools f&A.

o KIEBUUAIZIR: & OpenAlly strict=True &%, SEMEEANREREFLIR (Grammar-
based sampling) , XKIEBEIEREIDARL token B, REEESE, MEMEIZAR JSON Schema HIIE
AR TR, WMERRRERRIE 7SV ERERE.

$4%: BRITSISIE
WARIEELREFS JSON HSBIFRFESS, LangChain B9 PydanticStructuredOutputParser  (FRHT
8 SEETE:

1. B8t (Parsing) : J§=FFERAENT/Y Python FEE,

2. 56 (validation) : J§=ZEHIRLG(RAY Pydantic R84, Pydantic B MIGEEIERELESIER,
NIRRT METR, EEREGEIR, XESERMHIGINER (@& A LangChain lVE
HAE) .



3.jB[@ (Return) :

MRBIWIE, (REZRIARHE

B AN
TEIZ )

9 Python Pydantic 38R (#5Ia0 result.title ) ,

2.2 t83(2: TypedDict
2.2.1 f+42 TypedDict

TypedDict &£ Python 3.8+ 5| NHJ—FhEAES
FEEM BT Pydantic EEHRINAEIAER.

1. B dict REEER:
1 {
2 "title": "EAAM",
3 "year": 2010,
4 "director": "I EHHLH - EE"
5 "rating": 9.3
6 }

2. TypedDict BILUH—517BR:

XANFHENIZBPLFER
BN FRAEEERA

e TypedDict FERXBIFIE, FRIZ{THEIIEES.
2531
1 from typing_extensions import TypedDict
2
3  class MovieDict(TypedDict):
4 title: str
5 year: int
6 director: str
7 rating: float
8
9 movie: MovieDict = {
10 "titlel": "EAIE",
11 "year": 2010,
12 "director": "yiEHTFGHE - L
13 "rating": 8.8,
14 1}
15
16  print(movie)

Kiki=Frier, ME— EEULSLELE

T1H, BEARERBNFRES, EETEREEX

LA EERT LS I FER BRI TypedDictAsee—5, IRJIDEREFSSEAMERIRIC.


af://n263
af://n264

B = [ angchain v 7 master v 1.7 fake_openai server1 (1) v/ o3 : & Q ©
[ Project - 2 types.py Z, 1.7.StructuredOutput.ipynb 72 1.7.fake_openai_server1.py 7 dataclasses.py 7 typing_extensions.py
-~ ¥ Dlangchain Ci\Users\Lenovo\OneDrivel + &< @ B 1™ ¢ [ £ @D & @ codev GoTo Managed: http://localhost:8888 v ()
> Bnotes {'title': 'W#ZEME", 'year': 2010, 'director': 'FEHEHELH-14L", 'rating': 8.8} 9
o = env
co
I > from typi tensions import TypedDict
rom ing_extensions impor edDic
Z 0.deepagents.ipynb Yping_ex p yp
Z 1.1.Modelsipynb
Z 1.2Messages.ipynb class MovieDict(TypedDict):
< 1.3Toolsipynb title: str
Z 1.4Short-memory.ipynb year: int
Z 1.65treaming.ipynb .
a ] director: str
1.6.streaming-msg.py
2 1.6.streaming-res.py rating: float
2 1.6.streaming-upd.py
@ 1.7 fake_openai_server.py movie: MovieDict = {
1.7 fak i 1 nps w, owyr e
= e openalsenertpy titlel": "HEA=NE",
. 1.7StructuredOutputipynb . .
@ 1.7 test_structured_output.py year®: 2010,
" P— - shEAz
= e director": "w HBEHFICHE-IEZ",
@ Z 1.9.prompt-template.ipynb "rating": 8.8,
Z 2.1.prebuilt_middleware.ipynb }
~ Z 2.2.custom_middleware.ipynb |
Z 3.1.guardrails.ipynb
Fo3 q 5
Z 3.2runtime.ipynb print(movie)
>3 Z 33.contextiovnb
Run 1.7.fake_openai server (1) @17 fake_openai server1 (1)
&
e ¢°
T "finish_reason": "stop"
S 1 }
= 1,
=
® =0 "usage": {
N "prompt_tokens™: 1
@ Lot .
completion_tokens": 1,
[0) o) "total_tokens": 2

—_—
|m

FSHIETHER, BHIN TR

{
"titlel': ',
'year': 2010,
"director': "FHHEI =",
'rating': 8.8
}

S v A W N R

2.2.2 BA{EH

Annotatedfy{&EF

Annotated FESRFE“RELVZSHh, BHMIII—LEIMER, RITcsiE. K{UF Pydantic B9 Field .
HEA:

1 Annotated[3¢%, FfINfEEL, MERE2, ...]

EPIRIEIR:
{EFACloseAIE&HIgptisay

from langchain.chat_models import init_chat_model
from dotenv import Toad_dotenv
import os

# M. envCfFEHnEIA A
load_dotenv(override=True)

CLOSEAI_API_KEY = os.getenv("CLOSEAI_API_KEY'")
CLOSEAI_BASE_URL = os.getenv("CLOSEAI_BASE_URL")

O 00 N O v A W N R

=
= o

modeTl_with_closeai = init_chat_model(


af://n284

model="gpt-5.4-mini",
model_provider="openai",
api_key=CLOSEAI_API_KEY,
base_url=CLOSEAI_BASE_URL

{EEFHOpenRoutersEEgptiEay :

601

from langchain_openrouter import ChatOpenRouter
from dotenv import load_dotenv
import os

load_dotenv(override=True)

OPENROUTER_API_KEY = os.getenv("OPENROUTER_API_KEY")
OPENROUTER_API_BASE = os.getenv("OPENROUTER_API_BASE")

model_with_openrouter = ChatOpenRouter(
model="openai/gpt-5.4-mini",
api_key=OPENROUTER_API_KEY,
base_ur1=0PENROUTER_API_BASE,

REIfERLEE

il TypedDict #EAYE X454 H

from typing_extensions import TypedDict, Annotated

class MovieTypedDict(TypedDict):

EE-AIOREA T SN

title: Annotated[str, "HMIEXAFR, Flun (A=) "]

year: Annotated[int, "HLEMIAWES, UM ETRR"]
director: Annotated[str, "HiZSEM44"]

rating: Annotated[float, "HAELIONHINIPED, A& A/ "]

# U E AR SE R A
structured_1Tm = model_with_closeai.with_structured_output(MovieTypedDict)

# U AR H SR M A B
response = structured_1Tm.invoke ("4AENHA T CRRTHE) )

print(type(response))
print(response)

HHNT:

ZEl2:

<class 'dict'>
{'"title': "EPrE#k', 'year': 2014, 'director': 'TEiHEFTIE-iEZ", 'rating':
8.6}

ROl EL



1  from typing import TypedDict, List, Annotated
2
3 # {fHTypedDictE XELH
4 class Actor(TypedDict):
5 U AL
6 name: Annotated[str, "iEK#EZ"]
7 role: Annotated[str, "IMiEMIME"]
8
9 class Movie(TypedDict):
10 "R L
11 title: Annotated[str, "HbriE"]
12 year: Annotated[int, " EBUER"]
13 director: Annotated[str, "Si"]
14 cast: Annotated[List[Actor], "WHIFIFE"] # mEHFE L
15 rating: Annotated[float, "iF/"]
16
17 # WEBEEM I H
18 structured_T1Im = model_with_closeai.with_structured_output(Movie)
19
20 # VAR IR IREL LS A A
21  resp = structured_11m.invoke ("4 NA TG (HEAN) ™)
22
23 # UiinEERE
24 print(fUHEF4: {resp['title']}"™)
25  print(f" LEBES: {resp['year']}")
26 print(f"Si: {resp['director']}")
27  print(f"#ERSIR: {resp['cast']}")
28  print(f"4: {resp['rating']}")
HHAT:
1 HEH: BB
2 EmsEfr: 2010
3 B SCHEFEE - EE
4 ERAIR:[{'name': "NEHYZ HREHEE' ) 'role': "ZW-f4'}, {'name': "4
K-EE-E4ER", 'role': '"WE'}, {'name': ' -ME", 'role': 'BufEpEE"Y
{"name': "ZM- 15", 'role': "'}, {'name': "', 'role': "FHK'}]
5 Vo 8.8

63 ... B9(EE
BBE: SEANEMEEXER

{FACloseAIE & gptiEsy :

1
2
3
4
5
6
7
8
9

10
11
12

from typing_extensions import TypedDict, Annotated

class MovieDict(TypedDict):

HLE I VRS B

title: Annotated[str, ..., "HIEPbREE"]

year: Annotated[int, ..., "HI EWUAEHRG"]
director: Annotated[str, ..., "SiE"]

rating: Annotated[float, ..., "HEiFD, W0 +9"]



13  model_with_structure = model_with_closeai.with_structured_output(MovieDict)

14  response = model_with_structure.invoke ("MR#EXBAGMELE A2 M IEER, NMEHER
AL A A AIAE20104E B, S A AR 2. )

15 print(response)

16  print(type(response))

e

1 {'title': "&&=H', 'year': 2010, 'director': 'TgHEMFEIHE-HE="T
2  <class 'dict'>

{EFOpenRouterE&EgptiEal :

1 from typing_extensions import TypedDict, Annotated
2

3  class MovieDict(TypedDict):

4

5 HLRZ IR TS S

6

7 title: Annotated[str, ..., "HLEPFRE"]

8 year: Annotated[int, ..., "HEZ LWAER"]

9 director: Annotated[str, ..., "Sui"]

10 rating: Annotated[float, ..., "HIFES, W0 T9"]
11

12

13  model_with_structure =
model_with_openrouter.with_structured_output(MovieDict)

14  response = model_with_structure.invoke ("MR#EX BB A A2 M EER, NMESHER
AL A A AIAE20104E B, SRR B 2. )

15 print(response)

16  print(type(response))

i
1 {'title': "¥%&=A", 'year': 2010, 'director': 'mwmHHIEH-EZ", 'rating':

0}
2  <class 'dict'>

BeRE: _EIRCABRY ... BPythonIFEE, ZMNTF Ellipsis , STLAERMRN G, THIEZRE (0
LangChain) BILAXT ... EESMLALIER, #WLangChaindrAnnotatedtt ... RHBIFER 2N TIFIEN,
AOjERg, FRIEMERAYEE.

Htran:
1 from typing_extensions import TypedDict, Annotated
2
3
4 class MovieDict(TypedDict):
5
6 HLEZ I IS B
2
8 title: Annotated[str, ..., "HIEbRE"]
9 year: Annotated[int, ..., "HELEBEMR"]
10 director: Annotated[str, Ellipsis, "Sii"]
11 rating: Annotated[float, ", Win+o"]



13

14 model_with_structure = model.with_structured_output(MovieDict)

15 response = model_with_structure.invoke ("X Bk 2 =005 2, AEEIHER
WIS B EBET 20104, RAIFAAEE W FEZ . ")

16  print(response)

17 print(type(response))

it

1 {'title': "= E", 'year': 2010, 'director': ''}
2 <class 'dict'>

director #[ rating RYSEEBRERKLR, EERIEHIFCHBIE, EtEHTHRESZFRBZEN
TFRFER, M rating FRANERE T .

2.3 {53(3: JSON Schema

XFEERARSON SchemafISEHHEISONSTRTER, LIRS, FHEMOBING, T,
11 RElREEREN

HERTIRAL

from langchain.chat_models import init_chat_model
from dotenv import load_dotenv
import os

load_dotenv(override=True)

CLOSEAI_API_KEY = os.getenv('"CLOSEAI_API_KEY'")

1

2

3

4

5 # M.enviCfFd g AR

6

7

8

9 CLOSEAI_BASE_URL = os.getenv("CLOSEAI_BASE_URL")

10
11  model = init_chat_model(
12 model="gpt-5.4-mini",
13 model_provider="openai",
14 api_key=CLOSEAI_API_KEY,
15 base_url=CLOSEAI_BASE_URL
16 )

1

2 json_schema = {

3 "title": "Movie",

4 "description": "A movie with details",
5 "type": "object",

6 "properties": {

7 "title": {

8 "type": "string",

9 "description": "The title of the movie"
10 e
11 "year": {
12 "type": "integer",
13 "description": "The year the movie was released"
14 e
15 "director": {


af://n324
https://json-schema.org/understanding-json-schema/about

16 "type": "string",

17 "description": "The director of the movie"
18 I

19 "rating": {

20 "type": "number",

21 "description": "The movie's rating out of 10"
22 }

28 e

24 "required": ["title", "year", "director", "rating"]
25}

26

27 structured_model = model.with_structured_output(

28 json_schema,

29 method="json_schema"

30 )

31

32  response = structured_model.invoke ("% s IMEE™)
33  print(response)
34 print(type(response))

T

1 {'title': "¥%&=A", 'year': 2010, 'director': 'mwwHEWILH -2, 'rating':
8.8}
2 <class 'dict'>

iR :

1. method: FEM{EIBAIAT, ERETH, KRB M Langchaini&BtzsfIE/RIHl.,
4N, DeepSeekiEBYIRSFZAzHFjson_shemat&Zz,

e json_schema: {ER&REMNESRHIITRAEICELINGE.

2. LA ERREERE Y json_schemalBtRIgERItitle, description, type. properties, requiredZ&{&
JSON Schema #SBAUNEXEF, REESE. JUNXKEFRMBRENT:

title : 9 Schema BHFERBIHRE— M ALTZATE, TeRHN, BT iREEEM.

description : fRMLEIFMATS FHER, 1B Schema SUBIMERIARS, 1 title—4, SERENE

iz,

type : EXZRIEUETD RS AEWERE, FEIZEEE string, number, integer, boolean,

object, array, null, objectBI2jsonIt5,

e properties : FIFENXJSON XI5 (Object) FRJLIBRMLREYE () , LURENEEINAYE
SRAYFTSEEA,

e required : Z type)y "object'BIfER, B— 1A, FHTHNRPIFENELER.

62 REERELS

IRELLE
2 fliffl JSON Schema & LiRELW

3 mun

4 # 1. EXKEM ISON Schema

5 project_schema = {

6 "title": "MovieInfo",

7 "description": "E&EHEMIRE. FBEMR. . AR BT R",
8 "type": "object",

9 "properties": {
10 "title": {"type": "string", "description": "HHIsE"},



11 "year": {"type": "integer", "description": " LEBEMR"T,
12 "director": {"type": "string", "description": "Syi"},
13 "cast": { # EXMEHA
14 "type": "array",
15 "description": "HEHIE",
16 "items": {
17 "type": "object",
18 "properties": {
19 "name": {"type": "string", "description": "iERWE4"},
20 "role": {"type": "string", "description": "HWRM{"}
21 i
22 "required": ["name", "role"]
23 }
24 I
25 "rating": {"type": "number", "description": "iF4r (104> "}
26 e
27 "required": ["title", "year", "director", "cast", "rating"]
28  }
29
30 # 4p ISON Schema ZFfi#)
31  structured_model = model.with_structured_output(project_schema)
32
33 # AR
34  response = structured_model.invoke("A:l— T (EPRFH) WHEEGEE, MO8 FH.
A )
35 print(response)
T
1 {
2 "title': '"EFrEM,
3 'year': 2014,
4 'director': 'TiHEMHLIE- AT,
5 'rating': 8.6,
6 'cast': [{
7 "name': 'Hf&.- LY,
8 'role': 'FEH'
9 bo
10 "name': 'Z-EEML,
11 'role': 'IOKFITE - A7A4E"
12 }, {
13 "name': '/AFER &N,
14 'role': 'SBRIE-FEHI (RAE) '
15 Fp d
16 "name': "R -FLUA",
17 'role': 'HiifEEZ!
18 3, {
19 "name': 'IfF.ikZ
20 'role': 'ZREL
21 Lo d
22 "name': 'FEHi ok,
23 'role': 'HdE-EH (10%) '
24 o d
25 "name': '# L. LEEMgLE
26 'role': 'HW-FEHI (15%) !
27 }, {
28 "name': 'K FspsER ",



29 'role': 'ZHW-EH RE)
30 ]
31 |}

2.4 {5E5{4: @dataclass

@dataclassiZ Python #EEE dataclasses 1Z{HAYSEEIRES, ATEN LAFERAZ O BIEIEEEN.
8ZEINE @dataclass f5, Python SiRIEFERFBEMEMRERSZE, Flu0:

e  init__
e _repr_
° _eq_

EE, N\WRITALE, @dataclass SRR, BE LT FEXLSZEEESE.

director: str

1 from dataclasses import dataclass
2

3 @dataclass

4 class Movie:

5 title: str

6 year: int

7

8

rating: float

PEEEENEENER: ILSEENENBEE. Bi5
e I=H

B @dataclass EITHLEEAEFFEES _init_ . _repr__ . _eq_ BIEER, BE_EFHAREE
fft. @dataclass {EIERNERNPAEL BNpythonZ, BEARINEREIFCASIBYE, FHigs
dataclasst=FEToiER, F5 _init_ FHiERNEEEA S @dataclassIEIHRIZE,

AIE A LUEALangchainfYSchema, MEEART.

21
ERIRHIAL -
1 from langchain.chat_models import init_chat_model
2 from dotenv import Tload_dotenv
3 import os
4
5 # M.envCfFHnE A RA &
6 Tload_dotenv(override=True)
7
8 CLOSEAI_API_KEY = os.getenv("CLOSEAI_API_KEY")
9 CLOSEAI_BASE_URL = os.getenv("CLOSEAI_BASE_URL")
10
11  model = init_chat_model(
12 model="gpt-5.4-mini",
13 model_provider="openai",
14 api_key=CLOSEAI_API_KEY,
15 base_url=CLOSEAI_BASE_URL
16 )

1 from dataclasses import dataclass


af://n355

2 from pydantic import Field

3

4 @dataclass

5 class Movie(Q):

6 Do®

7 HLEZBITEA(E B

8 won

9 title: str = Field(description="HFE")
10 year: int = Field(description=""fi FIEMR")
11 director: str = Field(description="5i")
12 rating: float = Field(description="H&ilF7, Ho+o")
13
14 structured_model = model.with_structured_output(Movie)
15

16 response = structured_model.invoke ("% A AKER")
17  print(response)
18 print(type(response))

1 {'title': "¥%&=A", 'year': 2010, 'director': 'wwHIEH -2, 'rating': 8.8}
2  <class 'dict'>

@dataclassfE/gschema, IREIFIERERISAIFH,

KAFAREschemaie A R IESUEIS AR ICECHTARILME T =,
3.1 fake server

BAWGE— P EEIRIDeepSeekiRSS i, EFIREIEIRIMAR ANEIE 9, TEBNERATUERR
&z FLangChaina BN R L ERPIHEVE S

ARSSERIRAI T

1 dimport json

2 import time

3 from http.server import BaseHTTPRequestHandler, HTTPServer

4

5

6 class FakeDeepSeekHandler(BaseHTTPRequestHandler) :

7 def do_POST(self):

8 content_length = int(self.headers.get("Content-Length", 0))
9 raw_body = self.rfile.read(content_length).decode("utf-8")
10
11 print("\n" + "=" * 100)
12
13 json_body = None
14 try:
15 json_body = json.loads(raw_body)
16 print("[JSON BODY]")
17 print(json.dumps(json_body, ensure_ascii=False, indent=2))
18 except Exception as e:
19 print("[JSON PARSE ERROR]™)


af://n379
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20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39

40
41

42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75

print(repr(e))

# [EEiRE—AEE ISON FiFH
response = {
"id": "chatcmpl-test",

"object": "chat.completion",
"created": int(time.time()),
"model": "any",
"choices": [
{
"index": O,
"message": {
"role": "assistant",
"content": "",
"tool_calls": [
{
"id": "call_ 1",

"type": "function",
"function": {
"name": json_body["tool1s"][0]

["function"]["name"],

"arguments": json.dumps(
{'titlel': "#&=H", 'year2': 2010,

"director': 'wHEGI B,

def

'rating': 9.3},
ensure_ascii=False
D)
}
}
1
B
"finish_reason": "stop"
3
1
"usage": {
"prompt_tokens": 1,
"completion_tokens": 1,
"total_tokens": 2
}
3
print("\n" + "=" * 100)

pr'i nt (" [RESPONSE]")
print(json.dumps(response, ensure_ascii=False, indent=2))

body = json.dumps(response, ensure_ascii=False).encode("utf-8")

self.send_response(200)

self.send_header("Content-Type", "application/json; charset=utf-8")
self.send_header("Content-Length", str(len(body)))
self.end_headers()

self.wfile.write(body)

Tog_message(self, format, *args):
pass



76  def main(Q):

77 server = HTTPServer(("127.0.0.1", 8889), FakeDeepSeekHandler)
78 print("Fake DeepSeek server running at http://127.0.0.1:8889")
79 server.serve_forever()

80

81

82 if _name_ == "_main__":

83 main()

FRRENBELI, AFENERKIRERROAEZE

{
"titlel': 'iEAFasiE",
'year2': 2010,

'director': 'wmHEHLIHE-HE",
'rating': 9.3
}

S v AW N R

LangChainZ i BIREYUREIRYE

1({

2 'title': "xxx',

3 'year': xxxx,

4 'director': 'xxx',
5 'rating': xxx

6 }

XERIRIE N FERA AL,
[EEhiRSS IR, ARHRITIIME T FinfUes

3.2 UFMREURIES

3.2.1 Pydantic

1 from pydantic import BaseModel, Field, SecretStr
2
3 from langchain_deepseek import ChatDeepSeek
4
5 model = ChatbDeepSeek(
6 model="deepseek-v4-flash",
7 api_base="http://localhost:8889",
8 api_key=Secretstr("<KEY>")
9()
10
11  class MovieModel(BaseModel):
12 R
13 HLEZ I IS S
14 R
15 title: str = Field(description="HiFE")
16 year: int = Field(description="ti LBWAER")
17 director: str = Field(description="57i")
18 rating: float = Field(description="HIZo, W12
19
20

21  model_with_structure = model.with_structured_output(MovieModel)


af://n392
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22
23
24

N W N R

(o) IV, |

response = model_with_structure.invoke ("% E&2 A [HEE")
print(response)
print(type(response))

Traceback. ..

validationError: 2 validation errors for MovieModel

title

Field required [type=missing, input_value={'titlel': '#&&=s[H".. . 52",

'rating': 9.3}, input_type=dict]

For further information visit https://errors.pydantic.dev/2.12/v/missing
year

Field required [type=missing, input_value={'titlel': '#&#=sH".. . 62",
'rating': 9.3}, input_type=dict]

For further information visit https://errors.pydantic.dev/2.12/v/missing

E title #1 year FERALEHIHEFE.

3.2.2 TypedDict
1 from typing_extensions import TypedDict, Annotated
2
3 from langchain_deepseek import ChatDeepSeek
4
5 model = ChatbDeepSeek(
6 model="deepseek-v4-flash",
7 api_base="http://localhost:8889",
8 api_key=Secretstr("<KEY>")
9 ()
10
11 class MovieDict(TypedDict):
12 R
13 R AIRE VDS
14 R
15 title: Annotated[str,"Hilnd"]
16 year: Annotated[int," L5 EMUER"]
17 director: Annotated[str,"5iE"]
18 rating: Annotated[float,"HiZitsr, #1401
19
20
21  structured_model = model.with_structured_output(MovieDict)
22  response = structured_model.invoke ("% B FEE™)
23  print(response)
24 print(type(response))
e ]
1 {'titlel': '"#&=H'", 'year2': 2010, 'director': 'FLHNFEHE-#HE"
'rating': 9.3}
2  <class 'dict'>

IR HEAZZUaH, ARE.
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3.2.3 JSON schema

1 from langchain_deepseek import ChatDeepSeek
2
3  model = ChatbDeepSeek(
4 model="deepseek-v4-flash",
5 api_base="http://localhost:8889",
6 api_key=Secretstr("<KEY>")
7))
8
9 json_schema = {
10 "title": "Movie",
11 "description": "A movie with details",
12 "type": "object",
13 "properties": {
14 "title": {
15 "type": "string",
16 "description": "The title of the movie"
17 b
18 "year": {
19 "type": "integer",
20 "description": "The year the movie was released"
21 },
22 "director": {
23 "type": "string",
24 "description": "The director of the movie"
25 e
26 "rating": {
27 "type": "number",
28 "description": "The movie's rating out of 10"
29 }
30 L
31 "required": ["title", "year", "director", "rating"]
32}
33
34 structured_model = model.with_structured_output(
35 json_schema,
36 method="7json_schema"
37 1)
38
39 response = structured_model.invoke ("% A A S A"
40  print(response)
41 print(type(response))
BT

1 {'titlel': '"#&&=H"', 'year2': 2010, 'director': 'siHEMpFLE-EL",
'rating': 9.3}
2  <class 'dict'>

IR HEAZZUAH, ARE.
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3.3.4 @dataclass

1 from dataclasses import dataclass
2
3 from langchain_deepseek import ChatDeepSeek
4
5 model = ChatDeepSeek(
6 model="deepseek-v4-flash",
7 api_base="http://localhost:8889",
8 api_key=Secretstr("<KEY>")
9 )
10
11 @dataclass
12  class Movie():
13 B
14 HLEZ TR B
15 R
16 title: str = Field(description="fif ")
17 year: int = Field(description="ri5¢ LA
18 director: str = Field(description="5i")
19 rating: float = Field(description="H&il7, Ho+o")
20
21
22 structured_model = model.with_structured_output(Movie)
23
24 response = structured_model.invoke ("% H A A HEE™)
25 print(response)
26 print(type(response))
AT

1 {'titlel': '#&="', 'year2': 2010, 'director': 'T@HHEFGIE LT,
'rating': 9.3}
2  <class 'dict'>

wiRmpEmY, SR,
3.25 IV
FaPydanticiEXschema, EZFIEINNESHITRE, FERALENMERE, ER=MHAF K.

4, REVGEHILERAI

DA EE s H ORI PIAMMRT R, BB RBIE A with_structured_output"SREREVEHICIHES
8, BRTXM5IUN BB AR AR GRS HER, TENRXFIERENEEN
ERAITTTC.
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4.1 {Efwith_structured_output

XFoUE & . &EiE (AP, BEEIHERIERIIRREAEIRES, FREFTTFAIIR.

IEah, FHATeJLATEWith_structured_output75iEHEN include_raw=True 2%, FRREIFFHTEIAY R
f8AIMessage , NMAASHEBESTEIE.
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1 from langchain.chat_models import init_chat_model
2 from dotenv import Tload_dotenv

3 dimport os

4

5 # M.envICHFHINEIRAL &

6  Tload_dotenv(override=True)

7

8 CLOSEAI_API_KEY = os.getenv("CLOSEAI_API_KEY")

9 CLOSEAI_BASE_URL = OS.getenv("CLOSEAI_BASE_URL")
10
11  model = init_chat_model(
12 model="gpt-5.4-mini",
13 model_provider="openai",
14 api_key=CLOSEAI_API_KEY,
15 base_url=CLOSEAI_BASE_URL
16 )

1 from pydantic import BaseModel, Field

2 from rich import print as rprint

3

4 class Movie(BaseModel):

5 "UUHRER

6 title: str = Field(description="HZird")

7 year: int = Field(description=" Fm4EHR")

8 director: str = Field(description=""%j#")

9 rating: float = Field(description="%£4 (10441 ™)
10
11 # WESASEM
12  model_with_structure = model.with_structured_output(Movie,include_raw=True)
13
14 # BRI SR A H A
15 resp = model_with_structure.invoke ("4 H FHE (Ebrai) ")
16
17  print(type(resp))
18 rprint(resp)

A BB TEERAT :

<class 'dict'>

{

v v

raw': AIMessage(content = '', additional_kwargs = {
'refusal': None

}, response_metadata = {

'token_usage': {
'completion_tokens': 93,
'prompt_tokens': 373,

'total_tokens': 466,

OW 00 N O VT h W N R
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10 'compTletion_tokens_details': None,

11 'prompt_tokens_details': {

12 'audio_tokens': None,

13 'cached_tokens': 320

14 e

15 'prompt_cache_hit_tokens': 320,

16 'prompt_cache_miss_tokens': 53

17 e

18 'model_provider': 'deepseek',

19 'modeTl_name': 'deepseek-chat',

20 'system_fingerprint': 'fp_eaab8dl14b_prod0820_fp8_kvcache',

21 'id': '679228cd-956f-49bf-85b5-38ec684baca3’,

22 'finish_reason': 'tool_calls',

23 'lTogprobs': None

24 }, id = '"lc_run--019bbc7f-2c63-7611-a2e6-c413c2d1l1e52-0",
tool_calls = [{

25 'name': 'Movie',

26 ‘args': {

27 "title': "EbrFM,

28 'year': 2014,

29 'director': 'wHGHE-IEE",

30 'rating': 9.3

3l e

32 'id': 'call_00_wCnHe0loYKS1lgjulfvmBlQHz',

33 'type': 'tool_call'

34 11, dinvalid_tool_calls = [], usage_metadata = {

35 'input_tokens': 373,

36 'output_tokens': 93,

37 'total_tokens': 466,

38 'input_token_details': {

39 'cache_read': 320

40 1,

41 'output_token_details': {}

42 B,

43 'parsed': Movie(title = '"EfpFi', year = 2014, director = ' HHIT
22", rating = 9.3),

44 'parsing_error': None

45 | }

BHE ST ENEHIEN, 85=1FR

e raw: RERFEIAAIMessage,

e parsed: fFHT/ERYMEIL

e parsing_error: fEITHEIR, HBIANEPYdantic, R, ARG schemaaSEIREE. HE
=MHEHARFEschema = SEURE.

4.2 (E LR (AER)

XFTEEER, KT ER AR EMER M RES TN A, AR TEsH TR,
HAfER: eSS GISERIEEEE) — BEEMNAE — MEiTesikiE .

2445

from langchain_core.output_parsers import JsonOutputParser

from langchain_core.prompts import ChatPromptTemplate
from pydantic import BaseModel, Field

D W N R
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10
11

12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41

42
43
44

1

from langchain.chat_models import init_chat_model
from dotenv import load_dotenv
import os

# 1. QUEHRIRIEBIR
prompt_template = ChatPromptTemplate.from_messages([

("system", "[HIZFH] AL, DG &g M AT tTe (RS Flyear (L BLAEAY) (1)
JSON Xf%"),

("human","[@: {question}™)

D

# 2. BRYIGGIL
# M .enviCAERINE A AR &
load_dotenv(override=True)

model = 1init_chat_model(
model="gpt-5.4-mini",
model_provider="openai",
api_key=o0s.getenv("CLOSEAI_API_KEY"),
base_url=o0s.getenv("CLOSEAI_BASE_URL")

# 3. ENL

class Movie(BaseModel):
U E R
title: str = Field(description="HEIE")
year: int = Field(description="_FWE/R")

# 4. QI TS
parser = JsonOutputParser(pydantic_object=Movie)

# 5. Bl
chain = prompt_template | model | parser

# 6. HH GREZH

response = chain.invoke({"question": "/ (B "})

#

# response =
parser.invoke(model.invoke(prompt_template.invoke({"question":" A (K=

[ "33))

print(response)

{"title': "&&==H", 'year': 2010}
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