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5. async / await 2t A47
async def EXWMEREL, await FARFGF—NRPEETN, RREEFIPGLE XL, IEEHERAEEME

%,
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import asyncio

async def fetch_data():
print("start")
await asyncio.sleep(1)
print("end")

asyncio.run(fetch_data())
R
await JFEMIUE T FHFNR, LLIHIE. Task. FH /0 #1E,
ER UL async/await & Python HJIHFEIEA. async def EXINHEHREL, HAFBEREMENS, await &
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7. FastAPI #1 async
FastAPl 33%:

@app.get("/sync")

def sync_route():

return {"msg": "sync"}

@app.get("/async")
async def async_route():

return {"msg": "async"}
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import time

@app.get("/bad")
async def bad():
time.sleep(5) # PHEEMHFEIR
return {"ok": True}
E# =B

import asyncio

@app.get("/good")
async def good():
await asyncio.sleep(5)
return {"ok": True}
ERWE: FastAPl XIFEIZMBLHA. MREAANBERRD V0 FE, tbnFH HTTP. RLEIERE, o)
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2. — M E/MEA
from fastapi import FastAPI

app = FastAPI()

@app.get("/health")
def health():
return {"status": "ok"}
XE:
@app.get("/health”) EHHE TS
def health() 2% A4 IR R T
return f§ dict £B31%A JSON Mg
EiREE: FastAPl BISRIHSEREUEMAL HTTP B8H, REUREA dict., Pydantic SIRESHEB NS
{LRX JSON MR/,
3. BRSHNE RS
BB
@app.get("/tickets/{ticket_id}")
def get_ticket(ticket_id: int):
return {"ticket_id": ticket_id}
K
GET /tickets/123
ticker_id B URL &1z,

EFHSE
@app.get("/tickets")
def list_tickets(status: str| None = None, page: int=1):
return {"status": status, "page": page}
K
GET /tickets?status=open&page=2
status 1 page kB query string,
EiRE: BRRSHBERTEMEMAR, thin ftickets/fticket_id};, THSHBERTEIE. 2. HF,
Eb4n ?status=open&page=2,
4. 7EKREF Pydantic
POST/PUT BEHRZEIFKE.
from pydantic import BaseModel

class TicketCreate(BaseModel):
title: str
description: str
priority: str ="medium"

@app.post("/tickets")
def create_ticket(data: TicketCreate):
return data
1&5K JSON:
{
"title": "EB BN TTIEFFHIL",
"description": "{Z 8 R A R,



"priority": "high"
}
FastAPl £ B3):
LA JSON &K 1A
F Pydantic &35
IEIEEE AL TicketCreate X
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EiR 1575 FastAPl BE M Pydantic REE SGFERAEHMEA A, Pydantic fFRIEITREIRRL . KEEHRMN
FAlk . MRIGFKFERRAFKIAMLE, FastAPl & BRIRERKREHEIR,
5. response_model
class TicketOut(BaseModel):
id: int
title: str
status: str

@app.post("/tickets", response_model=TicketOuft)
def create_ticket(data: TicketCreate):
return {
"id": 1,
"title": data.title,

"status": "open",
"internal_note": "N ZRFEX"

}
SMNIT VAR Eg IR
{
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"title": "B AN TCIE AL,
"status": "open"
}
internal_note =#IdJEE,
ER L% response_model ATE X IO 5, B0 UGN BHERE . FIMEAFERISIE, B#RER
HFE. SR TFRERERESRN.
6. Depends {KESTA
FastAPI 4 Depends & T :
FRENEIEE Session
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£
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from fastapi import Depends, HTTPException

def get_current_user():
return {"id": 1, "name": "3k ="

@app.get("/me")
def me(user=Depends(get_current_user)):
return user
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> FastAPl #3147 get_current_user()
> EIREMEFANE] user
> #1417 me(user)
EiEi%: Depends & FastAPl fYRBUFANLE, TTINIBEN . HEEEZ. SaAS . RREFAHE
EHELR HEENMENEES,
7. FastAPI In H 9=
WL
app/
F— main.py
F— api/
| L—routes/
| I—tic:kets.py
F— schemas/
| I—ticket.py
— services/
| I—ticket_service.py
— repositories/
| I—ticket_repo.py

F— models/

| I—ticket.py

L— db/

I—session.py
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router HTTP BSH. SEUZEIR. KBUEA
schema Pydantic 153K / MoK
service |- es
repository / dao | HIEEIES
model ORM B EIREY
db HIREERE . Session EIF

EiRE B—MRSIE FastAPlI IME 43X router. schema. service. repository. model, router a3k HTTP
=, schema TATRIERFNGIER), service 4bIBV 551248, repository 4MBEIEZETSS), model TR EIEE
?:é:z XMW SIBEASHEREAORSE, WAEMNKFA%ER,
ZEERNM B EAW

1,1\—_[[,,{ XFEUE: ZEFBY Policy KB Assistant I H A, FastAPl T2t /agent. /ask. /tickets. /audit_logs Zf
ZO, EOELMIEK schema K. AP ENFRAE, ABEIEIEKRIKL service [F. b BIE T £, router
EUX TicketCreate, service SMIEFERFELE. PR, BRINVRSFN SN, repository AREANEIEE, &G
1#id response_model R[EILEFER,

% 8 1E. CRUD + SQLAlchemy + ZE5%

1.CRUD E&ft47?
CRUD RV & ARG mREMAEIBERE:
Create: €GlIZ
Read: £EX / &if
Update: E¥f
Delete: fHIER
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class Ticket(Base):
__tablename__ = "tickets"
id = Column(Integer, primary_key=True)
title = Column(String)
status = Column(String)
XX FdE R
tickets
-id
- title
- status

EIRUEA:. ORM EEIRERBLGI AL Python 25, E—FHEBMF B R, X UAE RN R ANRELIE
E, B/FE SQL, EEXRERMMERENATEERE SQL,
3. ORM Model #1 Pydantic Schema [X 3/

XtEE ORM Model Pydantic Schema
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wIBF Ticket TicketCreate, TicketOut

# ORM Model: #IEER
class Ticket(Base):
__tablename__ = "tickets"
id = Column(Integer, primary_key=True)
title = Column(String)
internal_note = Column(String)

# Pydantic Schema: 153K/ N/ & HY
class TicketOut(BaseModel):
id: int
title: str
AT ATREEE#EIRE ORM Model?
&4 ORMModel gt
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4. Session 247
SQLAlchemy #Y Session TJIEfEA:

—REEERELTX / TER

I

EHhR:
ERERX R
#47 SQL
BEES
commit I3
rollback [EiR
close BERUEE
EiX %% Session & SQLAlchemy FMEIEEZ BN ER, TTMERA—XTIESET. ENFTEENR
K& WITEE. BREFS. MERFSNRI0ERE.
5. commit/ rollback / close
commit: IRXESE, BENEESANEIEE
rollback: ERES, BEHARXRREZEN
close: X7 Session, BMEIEEERZERIR
HARIZE:
try:
db.add(ticket)
db.commit()
db.refresh(ticket)
return ticket
except Exception:
db.rollback()
raise
finally:
db.close()
HIXUE SRERNETE commit, NRFEIHIE, FE rollback, BRIPMESUTLEIEE, &XFE close
BEROERE, FastAPl R@E AMREUENG—EIE Sessmn 4 ey EHA,
6. refresh B+ 47
db.add(ticket)
db.commit()
db.refresh(ticket)
refresh S MR S H L R RFTIRES
AT AFE?
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HiE id
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def get_ticket(db: Session, ticket_id: int):
return db.query(Ticket).filter(Ticket.id == ticket_id).first()
WMRAFE:
ticket = get_ticket(db, ticket_id)
if not ticket:
raise HTTPException(status_code=404, detail="Ticket not found")
EER:
first() X AZ|1RE None
one() HAEHZHSMWRE
all() R[5z
8. D IEIH
BRI
def list_tickets(db: Session, page: int = 1, page_size: int = 20):
offset = (page - 1) * page_size
return (
db.query(Ticket)
.offset(offset)
limit(page_size)
.all)

AR
page=1, page_size=20 > offset=0
page=2, page_size=20 > offset=20
page=3, page_size=20 > offset=40
ERBE: BRATTRE limit + offset, /NEIREEBHH, ERD TN offset RATTRELIE. BIREKX
B o] IABFEFARD T, EEIET id 3 created_at ff{ T—T1& 1,
9. EHEIE
def update_ticket(db: Session, ticket_id: int, title: str):
ticket = db.query(Ticket).filter(Ticket.id == ticket_id).first()
if not ticket:
raise HTTPException(status_code=404, detail="Ticket not found")

ticket.title = title
db.commit()
db.refresh(ticket)
return ticket
R
KkEREHRE
BiENFR
commit
refresh
p o4 El
10. MBREHE: TEMER vs EMIBR
A AR -
db.delete(ticket)
db.commit()
WLRERKT .
MR :

ticket.deleted_at = datetime.utcnow()



ticket.is_deleted = True

db.commit()
RIEE, REFRCHBR,
X5
MERAR | thas B
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11.CRUD 9 EBEA4F?
e
router: JEUL HTTP &k
service: WHERKE. R, KRERE
repository: ZiEIEERE
model: EIEEZRXR
schema: I5KFMUA£545
BIFNEE T
router
> service 1B L FHAFAEEH DRIV
> service 18&E T BRSEEATEUR
> repository BEHLAS
> audit service 5EiITHE
> 1R[E response_model

R R B B X,
8 9 iR IWT, £ PRRE

1. TAMEFIIRAN A X 71
A MIEDE:
Authentication: TAIE, FHIN“IRENE”
Authorization: R4, IN“YREEMTA”
f5l+:
BRI, MERZEAP, A> AL
FIWTAA A BEERBUBTE 123> Y
EREE: IMEFRSHEE, FAERNREIM, &%, token REETFINE, HIMTAFAEAREIHBIENE
B MITENRER TR
2. WT Bft4”?
JWT 2 JSONWeb Token, &BFRIEHD B AEMNERIRSEE.
— IWT BEH=EBOHEMN:
o Payload {X4&id Base64Url Z{#E, XE—MIJHEMNRILAR, FEME.
o [ETAESOT UARAAMRRD Payload, EIFEIEFMRNZAE (Hl2nfEA atob AL IWT RIBTR),
Header.Payload.Signature
Payload EETJ M7
{
"sub": "user_id",
"exp": "I HARTjE)",

"role": "user"



}
AR JWT 1y Payload BAIARZ Baseb4URL A5, AZINE, THEMEL. FMIES. BAFERXEL
EiRE IWT 2—MBBER token, RFRFLRE, F A in/aLI5K W L token, fRFimiAITEZKIE token
EEWEN, FETLE ARSI EHRE, WT E55Em2BITIRSIANE, E Payload RRZIZEUK
BR.
3. BxRiE
AR

RAPRZAPZEG

> ERRB TS

> KIS RI, 4R accesstoken

> BIR{RTE token

> 545K 7 Authorization Header 7+ token

> [FimfEAT token, JEIHATAHF,
TFRk:

Authorization: Bearer <access_token>
HiRE BERNRESHEIEKSER, MINEEEA IWT, BFGEEIFK%E Authorization Header B
Bearer token, [Eim3iE % & Mid EARS B /R RATA R 540,
4. RIS AEE XX fF
HIRERE N aTE:

password ="123456"
IVAERES

password_hash = hash("123456" + salt)
w Rk

bcrypt

argon2

passlib
EIRGE: BN, NiZER berypt, argon2 FEXMEGRFE. BEXNASHBEN, M2
ERPRANEZBARFEERRIER ST,

5. access token # refresh token

Token 1£H oA
access token | 1581 0 48

refresh token | ¥ accesstoken | &

EIR V% accesstoken FFileliEd, THARE4R%E; refreshtoken FiF7 accesstoken T HAEF#BUHTAY
access token, THARTEJRC, XMEREERDINE SR, XEEFEX access token M EEFHINES
6. FastAPl FIZRECYEIA/
B IHUE:
def get_current_user(token: str = Depends(oauth2_scheme)):
payload = decode_jwt(token)
user_id = payload["sub"]
user = get_user_by_id(user_id)
if not user:
raise HTTPException(status_code=401)
return user
BEOPER:
@app.get("/me")
def me(current_user=Depends(get_current_user)):
return current_user



FRFANER
> Depends %c#1{T get_current_user
> M Header B token
> ISUF token
> ERA
> ¥ current_user
> PITI S R
ER L% FastAPl BE—fiiBid Depends % HFTHF@MEHE. RBRIMATIEE Bearer token, R
IWT, BEWEAA, MRKBHFIRE 401, RINNIE current_user JFANF|F O service f=.
7. PRRBE A7
INEZfE, EEFRN.
BIANEE T
RAR A BFNI
BARARKA, A JUBUBRE LE
BRE:
TERRRRE
HAPREREESE / ARA / EERA
L LRREEERITEUE
BRIERSTERIA
HRE £NARE token BN, REMTBERDRKRE. tkinTERGH, BRREEFNREECH
PRI TE, BUB. M. RAXKERBEEERFTEZRSKREMFIIAVLEG .
8.RBAC EftA4?
RBAC & Role-Based Access Control, ET A& H,

BLARE:
L@EAR
TR / mHANR
SR
IR B F

LTRAF: gETE. EFEFCMIE
BHAR LESERLEECHIE
EER TESWMIE. PEIE. XALE
HEiRl#/%A RBAC 2R THENDRES. RFALHAATEAE, BAABIRINIR. XHELAE A 24
CENRER ZHT .
9. Agent HETHINRLE
XERAES,
Agent REEFE A —A)E:
BREUEAMAELE
MEENIT,
LIt
Agent R4 LT
EmRETIRARE
RIS EL schema
5 L BT A PR
R FIRIFE
BRBRIEFHFATIAT
EHITAS
HEIRWE 7 Agent REE, RASURBEBENITEEERE. BB R NTEMEWL ToolPlan, [FimH
MTEARE. SHRE. PERKRE. KRABKREMNEREZEERA. EERTELESHITHE, RIETE
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10. B HTTP JRZAHL
REDEIDIXLE:
200 OK: JFK AN
201 Created: GI&KIN
400 Bad Request: 1§k Z#5E1%
401 Unauthorized: RIAUE /token 3K
403 Forbidden: EIAEF{ELNBR
404 Not Found: FiBEAFH
409 Conflict: RZMR, LLMEERE
422 Unprocessable Entity: 15KAKLE 5K
500 Internal Server Error: FRE i A FNiE1%
BRX:
401 {REEEAMIE, REFI token I
403 HMIEREE, EREDER
%10 R #OWK. F—RF. REMEF. BRAE
1. A AESEONR?
Z O BFRA NIRRT, maENKXZE HTTP 174,
Bz :
POST /tickets
ZHIN:
RNEEEIE > &RE 201
R IEFER > R[E 422
KEF > IR[E 401
HREIAARIRE > RE 403
EEIRXZ » 1RO 409 FREFREEFLE
EIRUE: ZFOMKATRIE API B91EK. M. RKESL., £ SEREMFELIEE ST S TNE, FastAP
BEEA pytest + TestClient Sk O,
2. pytest 2ftA47
pytest /2 Python & FIMIHAESR.
B LM R
def test_create_ticket_success():

l*)_’l_

i

assert response.status_code == 201
assert response.json()["title"] == "TiEE X"

MR IEE: pytest 2 Python & FMNKAEZR, oJ UM assert WENMIXM S, thxdF fixture BN EIRER

TR E o
BrE (Assert) EMXFHZOEE, HREUME “BEHSENFHLRAR, MRFHE, RiEHAEFH
3= N

3. TestClient 247
FastAPI #Efft TestClient, T[PURESL HTTP EKk—HNHED,
il

from fastapi.testclient import TestClient

from app.main import app

client = TestClient(app)

def test_health():



response = client.get("/health")
assert response.status_code == 200
TR
AHEKESN uvicorn
o X EZEMHXE1EK FastAPlapp
T PUILEIRZSAG. JSON MRz, Header, £4%
EiX A TestClient o IFENH AT FARIL HTTP 15K, AREEIEBNRS, FEENIK FastAPl BEH.
R, FEAAIEFImR 519,
4. fixture 247
fixture = pytest FSR/ESMIXIMRAIN I EHRAIVLE
fian:
@pytest.fixture
def client():
return TestClient(app)
B
@pytest.fixture
def auth_headers():
return {"Authorization": "Bearer test-token"}
EiREE: fixture ATERANSEAESEEE, thWeI@WREHEE. MEdEim. SIRNKAR. £5EX
token, BRENMNIKXEET setup K7D,
5. tAaRH—FELIE?
B BAee A FEE IR FR IR IR T

T
{"error": "not found"}
A—MEAXIRE:

{"message": "t PRI E"}
ROAZ G — R

{
"code": "TICKET_NOT_FOUND",
"message": ||I$Z:ﬁ?’£u’
"trace_id": "xxx"

}

FastAPl of )l F§ exception handler Zi—4MEFE .
HREE: G—RELET PRI ZORE—BHEIREN, FEIHLIE, L5 EHSHZE. FastAPl o]
MiBid exception_handler 33k EHEX W EFE  HTTPException F1 ValidationError, F 45— 3a piARE R o
6. VERE vs RGRTE
W& HE 2SR

TEARRFE

TN PR

IRERRFBUB

BEERX

SHAEE
AR E R EMER:

IR EERIK

#5 bug

E=TIRSGERS

RHFE
HiRE WERENIZIRE RFAERIDAAZSED, than 403, 404, 409; RGHE—MIRE 500, FHiL
FHEMBE, BRERNIHERREELS W,



7. Middleware E4
Middleware a4, 1ERKHFENZEOR. WYIREIFEHSE .

AT
ERFIEAN
> Middleware FjE4-IE
> FRE R ER

> Middleware [FE4bIE
> IR [B] 0 Ry
BEHHER:
IEXRIFEXRAE
4 pY trace_id
GritFeRy
CORS
PR
LTt
S LR
ERUEE: EFE DIEIE KN BRI AN VIR BRI E— 0 IE, bhan4 Rk trace_id, iCRIERAE. it
FERT. 4b3E CORS. MR HR%E.
8.trace_id Efft4”?
trace_id E—RIFKAIME—FRIR,
ER:
BliRIR 525 trace_id
fEimiBid trace_id EHK
i APl Agent, RAG. T EIFMA. ¥iEERE
REMBEEXLHEE, AAH:
RAIER
- Agent Planner
>RAG & &
= ToolPlan
> THZMHE
> HitAE
ER % trace_id ATEE—RIERNTERENE . BMERHFANRGH ELME— trace_id, [FELHE. Agent
A, RAG EWMEIHERE® LT, AFEHEREME T,
9.CORS Eft4”?
CORS REHFRHLE,
YR EHRAER—MIR . wmOS XA, o) IS,
Bian:
Biyf: http://localhost:3000
JRim: http://localhost:8000
mAARE, WEEE,
FastAPI T |}l f§ CORSMiddleware,
EtE: CORS X imas sz 21, él TUEM/EEm APl B, BEsim A A—EN, FEE
imBCE FAY origins, methods #1 headers, J mEESFEEIEK,
10. BRIRETAT
/JILEBE%'JFHF'_X P HE— EXHTIQWE/]'LH*/A?'X
filgn:
B— IP Goeh&%IEKR 60 X
B—1ARE2#HERLZIEA Agent10 X
Ba:



gl
B LE3E QTR
24 LM JEE R A
RIPBIREMNEERE
EREE: BRAATESEMAERAIERAE, BIEEERMED. RBEFERIM LM fAXE, BEER
T IP. P ID 5 APIKey 7t Redis Hit#1, FixEIHART[E],
1. BEHRMAY
mEMER—MERNTEZR, ERMPIT R
FlantlE T &
AP aE—XK:
BIEITHE 123
ARPRER, E8SRHE=XK,
AT
TE& 123
TE 124
TE& 125
meEfHE:
E—REIEMIN
EEEEERKRER—NTE
& ILAGE:
Blim{% |dempotency-Key
EimRE key MFITER
EE key BEIIREZHIZ
AL SFEATHLIEERTSHERCEIEENHF O, EINMEEE PinmtE Idempotency-Key,
BRSuH XA ID+key EAM—AR, E—RIFERMITHRTFER, BFEERE key MIFBRERRECZHER.

£ 11 R EREEHE. ReEs. XtLE. BP/FIHERE

1. BEEEERTA?
I B AEIER B RN E R E,
R
DATABASE_URL = "postgresql://user:pass@localhost:5432/db"
SECRET_KEY ="abc123"
R21% IR 2 5 BC B SR ER
BENRE:
DATABASE_URL
REDIS_URL
JWT_SECRET_KEY
OPENAI_API_KEY
QDRANT_URL
ENV
LOG_LEVEL
ERE: BT EILEUREEHI. Redis Hitlb, JWT 48, LLMAPIKey ZIMEEXEMRLERE L
%, BERELTES env B, IEFL. Wik, £FHBETUEAARRE, thBRiERASEERBE,
2. Pydantic Settings 2{tA47
FastAPl INH & A Pydantic Settings BIEAL &,
i
from pydantic_settings import BaseSettings

class Settings(BaseSettings):



database_url: str
redis_url: str
jwt_secret_key: str
env: str="dev"

class Config:
env_file =".env"

settings = Settings()
EilitE: R—MSHA Pydantic Settings i—EIRELE, TUMMMEEES env XHEIIERE, Fisk
BRE ., WSREBAEEERNIELE, MEM settings WRHPRMEE,
3. At ABmATFBEIRE GitHub?
tean:

OPENAI_API_KEY

JWT_SECRET_KEY
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4. BackgroundTasks E'H-/A?
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from fastapi import BackgroundTasks

@app.post("/tickets")
def create_ticket(background_tasks: BackgroundTasks):
ticket = create_ticket_service()
background_tasks.add_task(send_notice, ticket.id)
return ticket
EIR A BackgroundTasks EEAERE. FXE. ENELAFELAMREERAES, tbNAEBNNS
HEPHS. EAETEAESIS, AEGKNE. BOUEMMNES, XEEEZEES Celery. RQ SIHSBA
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5. Xt EEEAM?
FastAPl A UploadFile #1 File 424 E1%,
i
from fastapi import UploadFile, File



@app.post("/upload")
async def upload(file: UploadFile = File(...)):
content = await file.read()
return {"filename": file.filename}
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6. BFHIREMFLTEIREE AL
FastAPl % #F async, {BEARFTEAANRIBELI async,
Bl HE

SQLAlchemy sync session

psycopg?2

L@ CRUD mAEFH
FEHERE

SQLAlchemy AsyncSession

asyncpg

=IFR /0 BHEREEE
EiRX 5% FastAPl XHFRTED, EREREARTHEEEZENEELAEMNFAT K, EBEEEE. T8
CRUD IiH AEH SQLAlchemy o]}, FEHEIRE, MRAGZHKRKEHEL /0, tbEHLAEE. KiEREH
SR, TR AsyncSession + asyncpg, {EEB G async EHAEEEFAAEEL /0, U<
EEME,
7.async def 1 def FEHBMTAXH]?

@app.get("/sync")

def sync_route():

@app.get("/async")
async def async_route():

X5
def: EZHRH, EEZ@EEAERNRD
async def: RF A, S await BF 1/0
R
async def BHEVi%Z await FH K%L
AREZE asyncdef EEHIEMASHERE
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& HTTP B RimsHF4 LLMSDK, T[[UMA asyncdef JFECE await, async REBFHEIR, RAHE /0 ©f
ERFRAARERTN A AR,
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FastAPI TJ|){7&% Depends,
Bian:

app.dependency_overrides[get_current_user] = fake_current_user
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