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2. 9.1 LangGraph#ifi#

LangGraph LangGraph
5{&5nt\dR H?lﬂﬁ:“gr\ﬁﬁi

Muzz\iE R LangGraph

iiEe =T

HERIXILL Pt =

e i (AYRRRSEEEAFRY. B TASATENER MFER BI8gZ ziyulin@xmu.edu.cn



2= 9.1.1 MiEtERRE

EXRENALZRNEH, TERATERABRETE. KERERSRABHEMAIZEEEEE, X
FAZ., BE. PREFRPESMS, XMEEFRASE. Bk, FECEEBER.

(B2, SNAMNRRERERSESRERIE, EZtEmsRELBERR. 6, —MEEAEEEPE
EREBRBRAES AN BEEZEHTIER, XNEEFZNRAANMEIR. FERERS, RFALHZ.
ERMBEHEHRENT, BEERBULZSNMFRIEFTHEL. W, @&E%OABRRMAERT—F
i, MERFAILFHIANRS. T—LRZEME, LANPEREUMALEEE.
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2L 9.1.1 MEsUiERIRE

NIERAE, HRPNANEREZERELTAGE:

B—, NSHERKBRA BEPRISESEEEN, FRIAKRRAEIIEE.

B, BEHRABRE—IBE, MESR. MASHITGIENAES.

=, MTHEAERIK, PiEnsehitEn. KWkATEE.

BN, AAEFEEETREE—SRETHA, HesESERE.

Eit, SHEEdHREZFMMENHEEEEN R BRMEFAEFESGLESESSR, MEFTCRBICRSSE
HEXE, EFRETLUGEITISHEBFSITERERRIEE. LangGraph ERTEX—H = THIA.

= B (AURESEEATFEY. B TASHTENR MFR BIZEE ziyulin@xmu.edu.cn



2. 9.1.2 LangGraph fF7

(

[e LangGraph B MIE SIS AMRERAHITAR, FRFEEEMAMNAERRm STy J

LangGraph [&F LangChain &£XBERHFHHERSIEITH, ROBRKEET. RSHAH. ALNA, filRR. SEERSESF
BaerIEE®; ENBHEMAER. S, SBEREGRE. BRSHEEHEMRE, FERERFIHEIR.

. LangGraph XFIFHXEESHRMBPIER, FRTIRR. AGRE. BEHRPENE; NERALREBPREXRS
~ (State) . 92 (Node) . i1 (Edge) , VRSZFAREIEAM. &i& Python (53, #HUEETiR. M58 APIBEZHER.

' (KIBE A XM, LangChain & create agent SEEOKEIE LangGraph iE17.

{ F&R&EER LangChain i 8XFRFERMIEE: UEESEEORERFR, BRECERFERIIAITRE LangGraph g&gﬁm}
&,

= S (ARRSEAFEYN B TATENRZ MMFR BI2U2  ziyulin@xmu.edu.cn
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2L 9.1.2 LangGraph g4

(

A TEEMIbREX—E(, TEBISH T LangGraph 5EBAMERIXR, SHAEIEEAXIEE., THHF6HE,

MmEitXERENBRER—RIRHHESRZT.

KA SR ATy

(DeepSeek/OpenAl/A M KA Y )

THEWS 24
CAPI/ELHE e/ 2D

RN

(State/Node/Edge)

|

o S AR

P WIURSRIERFY
(LangSmith/Studio)

= B

LangGraphiz 1T /4w iF /=

l

N H E
(iR BhF/ 5 LI /RAG/ 2 B BeAk)
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%L 9.1.3 LangGraph 5%ttt mHERIrIEL ot

LangGraph 5{&RE FHIH AR/ HENER
BIXR, MESERARSHRERNDEE,

WFHREEE. ASEE. KBHBATMES,
RIS HETVESIIRIAE R P BRAR RIS 32,

OBF4MABAEERKIIRES. EREHIREKRER
1383, LangGraph BMEZASEHIEEM,

= B (ARREEEEATIEY. Bl T ASTENER MFER 51208 ziyulin@xmu.edu.cn



2. 9.1.3 LangGraph S5{&&5ER fmHERIRILL 31

LangGraph 5{&# 6\ RHIX 5l E2BIMELL T ILASGE:

fesbllize

Z Mt EERREINFZLMIT, M LangGraph BJEAR
FBRlF. FHERZ. EF. FTS5FERE, BREES
BikssifitE.

KESER
BEHASHAEAREASHNInHNEZEEEE LT,
LangGraph MIBRZRSEAZOIIR, (EIRSAIEEN.
BEMSHEANRI—F2R.

FRETIRE ANinE

#NEA—BHRKY, BEREEMLEN; LangGraph LRI A THZEESFETIERINFETITERRE,
LM ESFHEREERS AR GFRER, EFXREETX LangGraph i&id interrupt() 5 Command(resume=...)
WS MERIE— IR B IR S A EE AT LA TR HEIRERRIERN T <.

PRI TiERkE

BEHAETE Rk AESHEMRM; LangGraph aJLA%
A& LangSmith /Studio BT 2 iTHiEE, KEZAFHR
s, EESSERERIEH,

LangGraph MIZEIEERF S TFEERINGE, B,
AESHBEERRRMIATSINESE. REIARESRE
fsE EFES, EMIMOSIILRE A SR TR,

(ARRSEAFEYN B TATENRZ MMFR BI2U2  ziyulin@xmu.edu.cn




2. 9.1.3 LangGraph S5{&&5ER fmHERIRILL 31

PTIBXLEERRER—AHEETMER, TR LangGraph S{ESHENHEHHE T ERLLE:, EmErEEHiR.
WSEHE., MEENDMALIBRNAAHE.

XIECHEE IR EEHET G HF LangGraph

2zl i LIRFFHRITRZE, D& if/else RARFFo>. 18R FHT5FE
NSEE ZIKEEEEERFTIES RS0, 356
KE8ES KW EENTT Al e8] MERMNRITIRSHREL
ATLHZ BEERINFTE interrupt() AT ATEZANERIT
EFRIRER %, FERY. BRieESS KENET. BRE. EXRBHRES

= S (ARRSEAFEYN B TATENRZ MMFR BI2U2  ziyulin@xmu.edu.cn



. 9.1.4 LangGraphfJsiBI N g =

LangGraph ESEREFINSEE. BHEN. TREAM. SANTEAITREDRNEEEIER. ESXKH
LangGraph BES—RRIF S LA TSI

CCER [EE I

ESEESANLESE, Tk wE2RMFAEPATS. XMi&ici2, moagEAER. [RETFh
RIRERRIR BRI SR, Bz IREMAT. DASEsa il a ettt Th ot

(N ECIE [

\
mES I HERSHINETL k&, 323, HER. S m=IARARARTRITEE,
RihRskSEREF. FHREALTHEZRXKEEE. HEFEIL, BiERS5EE.
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%. 9.1.4 LangGraphfyHB RN AiGS

TEREHET LangGraphiyHiB RN BiGE.,

R B

HRMESS

LangGraph BY&EEE A=

BREERSWSZE

R, ITRER. BEHE. EATLE

PSS, TEEREEXIRFRIIMAA LS

WERIERER (RAG) [BF

EAVFNREE, IEXEGEREE

PAEENE. R, BXIEHET. HFRRSEMDR

=/ \.

RERRSIREER

HizEN. Mo, Xk, TS

FOMRTIR, ICEUHE, FHOFERER

RIBF R SRR

RRB4ERL. YT, HRMES. (BHE

BE "ofr—ER—UR—EE" REMES

RS HTERE

SQL &1, IS, IS EEDHT

EREET R, A sV EnsuRFRsEZx

SHFHES DR, FTHT. SEhiCeSaeik

ZERIIMERS

MuE. 10RE. SIFE. ITHEBEIME

oIEEwE, SRATRASRRIEEHREINT

AVUEAVRERSIHF

BREE. USHEZ. ATKMER

SCHUAERY. WM. RISSEFERRURER

RBERSREM N

BiE. BE. SEXE. BERMIHES

WEFMS<. THEER. FERESHATSR

B A SRERIT

BRAFAhIE, TERAE, R, BERHE

BEEREFITRSHRAES TRIME

E LS D AS ey 2= %)

HESH. HEHE. LEENEER

MEIKHAEN T

FIBF. PAME, BREEHF

FAWICIZARERL . HERESHRTTHEI

BEMUFRT, REHESATSRMEEXE

BMENETIER

REEZ. KEFIET. H=itiaE
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2. 9.2 LangGraph#Zz/O S
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ﬁ.S)Z’IJkuﬁ

SEEKENHSHIENG. BERS, FHBBSATSINA. SEHA, URAEEREEE
pgze

A LAABEERAZBEER? RJgEEE, IS FHHEREE— 1 2EFHABEEEEREHEID? [T
F: 2REESHEXREFR, Zziﬂl_ﬂﬂll‘”‘%ﬁzﬁr E; g’l\"ﬁ',."—i#?iiﬁﬂj‘“?ﬂiﬂ%, mEEHE,
LangGraph S E = 1E RRETINSREIR. BT=ikE. SiElEE
ZFRELEH. KS2# LangGraph “$EE&" E’J%SI?EQE*@ ERASREDREERE. SH. ISAKLE.

ff LangGraph 1, KXESEEFENMNTERBEEHIESNE. S3ITERA— I P EREIS—1M D=0,
FHEFREBEMRTFEIRSHR, ENXAASHE, {#H Python fREERR TypedDict LATfREEI =2, 1A
SHEFFRIEERN: PEIREEESFERR, LangGraph SEHS54EIIRSESH, EREMNINRES.
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7" -7 9 2 2 1::\\\
BTNRSZE, REEMERLIBRE., PRAFEA—NBHEINSEE, FHERIEREEIATE,

T AAEIEEBEHR? SEREBARREINS result = classify(input), ERIRFERIBES
f82. M LangGraph BB =2 " FERR—ERMET M43 F. LiFEiE. TSRk
XHER=TFL: BRHRBHCILEETHISRERRBIT TR, BSEnbiEadid; 8490 a6
N EMEIESRIC R, @ RFIEIE,

T2 LangGraph R#{TEERRTERIAITERTR. BB RE—1" Python B2, FHWSMEEBINS
EREA, BEREEHRIASHRE (FH) . TRREERFESEFEMNFER, LangGraph £
NESHIKSESESH. PRRESBRULUERSY, BrLIRREa— PRI APl EBEERE R
B, EFERREEH,

= B (AURESEEATFEY. B TASHTENR MFR BIZEE ziyulin@xmu.edu.cn



2L 923
BEENT WA BENT “F-SAWE" . BRNZE, EENAEEA—BREEHTE R,

4 B AFIETS SRS if-clse RET—SIE? EEMAMERTSEY, SamERRE" ME M “RE
o 0" FARE, BN SIS ST, ;_nmawm;_wq%ﬁﬁ. B
QREEIRS, i (HEHE) SEEERSARER, SRS, SHSTELEN, kSt

N R AR, FUCEEE, y

BEXTRZEANEEREXR, RETFERMNIITR F—FRRM%L, LangGraph 3ZI5=#EEI00, H&E
, ) BRFEEFEXRR, TEREETRREFRGRRT—IEETR. FMH#8 (Conditional Edge) tRiE=AI
W REHESRET—, ERATRESZHANGSR. AOBEEBANTERIERT S, ERSHFRR
__start__; T{EARE=ER END fFRiR,

e MEXEDERNzERZERT: BE5%add_node iFMEAET =, BRadd_edges5
add_conditional_edges EI7iEEX R,

- /
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2. 9.3 LangGraphEAI]

=1

LangGraph &

F Python API LangGraph

RzF

A 1 s AP
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“
2. 9.3.1 LangGraph EH Python API R iFixAB 7

¢

AT EERNES, FESXAEFETHEM Python API, XBEREXRTFILEHEND, MEXNRER. R4
ETABERNES. TR TERERN—E Python API, BERESTEE. 7. HALHMTERIREN N XEE

H1.
& i588 EA= S
StateGraph EN—KUARMASER BN R LHAE builder = StateGraph(State)
START / END REMAOSHOF R builder.add_edge(START, "node a")
add_node BB AT S ERER builder.add_node("draft", draft answer)
add_edge A INEE R builder.add_edge("a", "b")

add_conditional edges

RIERSSRERR TR

builder.add _conditional_edges("draft", route fn)

graph = builder.compile(checkpointer=cp)

compile IBEE X RZEARTHUTIISR, HALEA checkpointer
invoke WAT—XREER, 8LL Command(resume=...) k& graph.invoke(inputs, config=config)
stream AILFREX updates / values / messages graph.stream(inputs, config=config)
InMemorySaver W7FE checkpointer, ESIREFIASHAL, cp = InMemorySaver()
interrupt D RREREEHITHESFINBIA edited = interrupt(payload)
Command WESHT, SED SRHITEREEE Command(resume={...})

MRERIRFEE, —/ &)\ LangGraph IZFEFEFTENX State, BH StateGraph B =i, PAREE
compile Z£EpEIMITE, &REH invoke 5§ stream fil&N1T; SJREFTEALNAN, BEE interrupt() FiE,
#H Command(resume=..)) ZR&ELIRE. XtF—FiARE, EEHFEEEX. zTRRSENGISREKERE,

2
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2. 9.3.2 HEHSH

AT RERREERSH, SSRRARRBEEEINERMIZAIPythonBIIIAE, LIGSHMSEIE s, BEHSUT:

python -m venv langgraph-env # E41ER TFeIE—/1BFMlanggraph-enviiifisz Python K15, A

KRIFEIRB &R, RASRRFALRB Python
langgraph-env\Scripts\activate

pip install -U langgraph

(AR SEasATFEY Bl TS ENER PR SIS zivuling



2. 9.3.3 —/'LangGraphEiF

KRE., Haflil, pMENASR, XERERCUNMWES. THESHRENAIE=E&HER, HREANIN
BigESE. XBBZ— 1 REARFRTRE. BEflia=&r01MERU.

KEEBNITERPRE:, PRIZNHERRS, BURERSNRRHB M S. =SSEHR, Z2EHES.
THREBETREN LangGraphtFiEidiz:

# state node edge.py
from typing import TypedDict

from langgraph.graph import StateGraph, END

# 1. EX State: =/\FE, FEHR

class State(TypedDict):
messages: list[str] # FAPRBAEHRTIER
intent: str | None # HE— 1M PRIRAIEHSE
response: str | None # HE-AMHRERRIES

(AR SEasATFEY Bl TS ENER PR SIS zivuling



2. 9.3.3 $8—“/ LangGraph}iF3

# 2. EX Node: BMTRRM—H4E, BREISEEHNFER
def classify intent(state: State) -> dict:
""ENRE—RIER, BXERLERISE"""
text = state["messages”][-1] if state["messages”] else
if any(kw in text for kw in ["{18&", "S4", "9E", "BkER"]):
intent = "calculation”
elif any(kw in text for kw in ["HIZE", "BER", "E3K"]):

intent = "policy”

else:
intent = "knowledge”
return {"intent": intent} # QEZf intent R, HRFEBRFRISAET

(AHRTE SEEeATFEY. B TASTENR hTrHm Sis



7. 9.3.3 $§—“ LangGraphRzfB

def generate response(state: State) -> dict:

""EERAEREE, RIS

intent = state.get("intent", "knowledge")
question = state["'messages"][-1] if state["'messages"] else ""
if intent == "calculation”:

response = f"XE—EITHM, ILHEHRE—T: {question}”
elif intent == "policy":

response = f"XFHENRIR, ERKE—T: {question}”
else:

response = f"XFERIA [{question}] , XERFKAES..."

return {"response”: response}

(AHRTE SEEeATFEY. B TASTENR hTrHm Sis



7. 9.3.3 §§—“/ LangGraphRiFB

# 3. IR TER: "iIMLR, BiEED

workflow = StateGraph(State)

workflow.add node("classify”, classify intent)
workflow.add node("respond”, generate response)

# 4. BB : BEEIRE, classify — respond — END
workflow.add edge(" start ", "classify")
workflow.add edge("classify", respond ")

workflow.add edge("respond”, END)
# 5. WIFATRITRA

app = workflow.compile()

4 m— ’—

6. 11Tzt
result = app.invoke({"messages”: ["HIFRFIHX S EAITE? "], "intent”: None, "response”: None})
print(f"SEl: {result['intent’']}") # ith: S&: calculation
gint(f"IEIE: {result['response’]}") # §ith: BIS: XE2—EITERE, ILEREBRE—T: BEREFXRSEEALT
?

(AR SEasATFEY Bl TS ENER PR SIS zivuling
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2. 9.4 LangGraphfIR N5 B =

ZFMEDZ LLMIRZN IS

*AEHS FFBRISTE
LT A% fBIR
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% 9.4.1 SeEDAY T EEE

{41 (Conditional Edge) & LangGraph MBS SZTZIERMZONE. Bz 2RHEE, iz
RS, IBE—/ M FEIFRGT, BES add conditional edges {EA\ ISR ELFRDMENT =,
IREREREYRRERE (Pure Function) , BIRIRIEGANRSRERE, F=EEIFAH. TEAERSFHFRE
B PRES 93 SZAYHI =

# two_edges.py
from typing import TypedDict

from langgraph.graph import StateGraph, END

class AssistantState(TypedDict):
question: str
intent: str | None
answer: str | None

# VR WIEHREE
def knowledge node(state: AssistantState) -> dict:
return {"answer”: f"2cF [{state['question’]}] , XE2HKAMFZ..."}

(AR SEasATFEY Bl TS ENER PR SIS zivuling



% 0.4.1 SEBRTIERE

= LBiTEIRE

def calc _node(state: AssistantState) -> dict:
return {"answer": f"itFEEBIZITE: {state['question']}"}

1:\7JIJ = .Hﬁ'l:':m
def classify node(state: AssistantState) -> dict:

q = state["question”]

if any(kw in q for kw in ["i1&", "2, "9%L"]):
return {"intent": "calculation”}

return {"intent": "knowledge"}

# IR RIEEERREETIN TS
def route by intent(state: AssistantState) -> str:
intent = state.get("intent", "knowledge")
if intent == "calculation":
return "calc node"
return "knowledge node"

(AYRFRSEEEMNTFFRY.

Bl IRFITENER M/ 5IE3E  ziyulin@xmu.edu.cn



% 9.4.1 SDETIERE

workflow = StateGraph(AssistantState)
workflow.add node("classify”, classify node)
workflow.add node("knowledge"”, knowledge node)
workflow.add node("calc", calc node)

workflow.add edge(" start ", "classify")

workflow.add condltlonal ed es(
"classify”, # M cIaSS|fy pPREg
route by intent, # IRHIERE

{
"knowledge node": "knowledge”, # iR[@] "knowledge node" — 117 knowledge 5=

"calc_node”: "calc”, # iB[O] "calc node” — 1T calc B=

(AR SEasATFEY Bl TS ENER PR SIS zivuling



% 9.4.1 SDETIERE

workflow.add edge("knowledge", END)
workflow.add edge("calc"”, END)

app = workflow.compile()

result = app.invoke({"question”: "HIRFUEEA1TH? ", "intent”: None, "answer”: None})

print(result["answer"]) # fEth: iFBRHBZTE: BRRSEATED?

(AVRRRSSEEEFRY. B



2. 9.4.2 BFEMHEDE

BRERESSE, BT RASEAS. SRUBHESEEYHTRORLE:
.

—MERESTIRN SRS ME, EEYHTE, BTRAMANIE, SRR R
SRIFIEE, MAREREE,

FEE—HREEIME, XEFHES=RPx<:

# three edges.py
from typing import TypedDict
from langgraph.graph import StateGraph, END

AEEEHAARELIE

class AssistantState(TypedDict):
question: str

intent: str | None
sentiment: str | None # #ii¥: HPIE%E
answer: str | None

# TR BTN
def empathy node(state: AssistantState) -> dict:

return {"answer": "IEEERSEISTER T AFIAIE,. REICRENRE, SRIRIFHOE, ")

= B (ARREEEEATIEY. Bl T ASTENER MFER 51208 ziyulin@xmu.edu.cn



% 9.4.2 SRENE

= LR
def knowledge_node(state: AssistantState) -> dict:

return {"answer”: f">cF [{state['question’]}] , XE2FKAIFZ..."}

= SR
def calc _node(state: AssistantState) -> dict:

return {"answer": f"itFEBZBiTE: (state['question']}"}

# IRRISEMIESE
def classify node(state: AssistantState) -> dict:
q = state["question”]
if any(kw in q for kw in ["i1&", "2, "9%1"]):
return {"intent": "calculation”, "sentiment": "neutral”}
elif any(kw in q for kw in ["1ZiF", "AiF", "AXET"]):
return {"intent": "complaint”, "sentiment": "negative"}
return {"intent": "knowledge", "sentiment": "neutral”}

(ARRSEAFEYN B TATENRZ MMFR BI2U2  ziyulin@xmu.edu.cn



i942§§#ﬁ§

# IR RRNEEENSS
def route by intent(state: AssistantState) -> str:
intent = state.get("intent", "knowledge")
sentiment = state.get("sentiment”, "neutral")
if intent == "complaint" and sentiment == "negative":
return "empathy"” # IR B4 MAHE, TRk
if intent == "calculation":
return "calc"

return "knowledge"

(ARRSEAFEYN B TATENRZ MMFR BI2U2  ziyulin@xmu.edu.cn



3. 9.4.2 SEENE

workflow = StateGraph(AssistantState)
workflow.add node("empathy”, empathy node)
workflow.add node("classify", cIaSS|fy node)
workflow.add node("knowledge"”, knowledge node)
workflow.add node("calc", calc node)
workflow.add edge(" start ", "classify")
workflow.add conditional edges(
"classify",
route by intent,
{
"empathy”: "empathy"”,
"calc": "calc"”,
"knowledge": "knowledge",

}
)

(AR SEasATFEY Bl TS ENER PR SIS zivuling



3. 0.4.2 SEERY

workflow.add edge("empathy"”, END)
workflow.add edge(" knowledge END)
workflow.add edge("calc"”, END)

app = workflow.compile()

result = app.invoke({"question": "BISFAEREEPEKRKET? ", "intent": None, "answer": None})
print(result["answer"]) # Hith: IFERIMLIBTER 7 AFRIPIE. HOIEREHRIE, SERIBHILE,

(AR SEasATFEY Bl TS ENER PR SIS zivuling



#.94.3 LLM?.IZEJJH’:‘JE%EH

RUERYES ERFAN E 2R skifEEAE. SRR EEHHE, TLILL LLM £55EiR5, BRFEMFBH
TIREER %,

FKAXEATERANARSENAASFEERX, thill, BRR "RABPEXIIR" | dJaEREirk, hage
AR, XA, aLULL LLM RAFSE, RHEHNRASHET LLM iEhARaEo =,
FEL—pHBEit L, XBIESEERAREABELLMARRSE:

# llm_intent.py

from typing import TypedDict

from langgraph.graph import StateGraph, END

from langchain _ollama import ChatOllama

from langchain core.messages import SystemMessage, HumanMessage
import os

(AHRTE SEEeATFEY. B TASTENR hTrHm Sis



% 9.4.3 LLMBREHAIESES

class AssistantState(TypedDict):
question: str
intent: str | None
sentiment: str | None # §fi&: FPIE%
answer: str | None

liIm = ChatOllama(
model=0s.getenv("OLLAMA MODEL", "gemma4:e4b"),
base url=o0s.getenv("OLLAMA BASE URL", "http://localhost:11434"),
temperature=0

)
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% 9.4.3 LLMBREHAIESES

#PR: BETR
def empathy node(state: AssistantState) -> dict:
return {"answer": "JFEERBIEHER T AIFBIE. BSICRENRIR, SRIRIRHLE, ")
# P EMREE
def knowledge node(state: AssistantState) -> dict:
return {"answer": f">XF [{state['question']}] , XEENEZ...")
# PR BRI
def calc_node(state: AssistantState) -> dict:
return {"answer": f"itEETITE: (state['question']}"}

# classify node g¥BiEA LLM ¥EiEEl
def classify node(state: AssistantState) -> dict:
response = lIm.invoke([
SystemMessage(content="""StFZEREEE, RELITSEZ— (REREHEE, FEERE) -
knowledge ((0iRIWZ) . calculation (it&H[E&EE) . empathy (i&iFRiR) "),
HumanMessage(content=state["question"])
)

intent = response.content.strip().lower() # lim.invoke() i&[E] AlMessage, .content BIX7#
# Bhfil: LLM iREIS/MERIELEZIZNA

valid intents = {"knowledge", "calculation”, "empathy"}

return {"intent": intent if intent in valid intents else "knowledge"}
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9.4.3 LLM3EEIRYEZH

# IREREE, HiEBlstate["intent”], EALLM BHBMEREESH TS
def route by intent(state: AssistantState) -> str:
intent = state.get("intent", "knowledge™)

return intent # BISREISEFEH, MSIRBERD key

workflow = StateGraph(AssistantState)
workflow.add node("empathy”, empathy node)
workflow.add node("classify", classify node)
workflow.add node("knowledge”, knowledge node)
workflow.add node("calc”, calc node)
workflow.add_edge(" start ", "classify")
workflow.add _conditional edges(

"classify",
route by intent,
{
"empathy": "empathy"”,
"calc": "calc”,
"knowledge": "knowledge",
}

)
workflow.add edge("empathy”, END)

workflow.add edge(” knowledge END)

workflow.add edge("calc”, END)

app = workflow.compile()

result = app.invoke({"question": "IXPMAINEAXAMENZ", "intent”: None, "answer": None})
print(result["answer"]) # fiif: IFFIRIMBIETR T AFIDE. ERSICREBHRE, SRIRBHLIE,
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2% 9.4.4 EKAEHRSEITE
LLM RHRHAERERE, Eilb, TEREREFELLRNIHGHSENER. RARHRFRIIEIERIIKSNEE
2it.

IR FERERGIFRARAREFEDN key, TIERBHNESEE. £—P8) LLM RsiiEBHSRER 7 IHHSE. #NE
111 S

def safe router(state: AssistantState) -> str:
intent = state.get("intent", "knowledge")

# BBIRSILLFrBE SiA(E, AFEER—CHRRIEGABE

return intent if intent in {"knowledge", "calculation”, "empathy"} else "knowledge"

XERLASE = SRR

I R EAYR B{E W S EE (IR IRRIRBEHKSZ (else =% LLM fY % i 56 5 A\ State
BRI RiAYkey, ELEiZEE) . (RE) BigH, AEERE
EREEBEEEFEA LLM,
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2. 9.4.5 FHDRSTRREL: B
RUNTREENSS, BEBRESENENTSS, FAER, EALSErRERES. BETISENE,

FPAAMNEALIEFS3Z, EALSRERTHR, FakfER. BFIFN "REEN" RMmEEXMEEE—
MRFENDTHIEARTE, MIERERHITE, BEIEREBETRENE,

# condition edge cycle.py
from typing import TypedDict
from langgraph.graph import StateGraph, END

class ClarifyState(TypedDict):
question: str

clarify_count: int # iCREIEBMIREL, BhLLTCRRTEIF
is_clear: bool # RS sk
answer: str | None

def check _clarity(state: ClarifyState) -> dict:
""HERREE SRS SH (XERXEERFIEY, SEERRTRELLMEFIE)

q = state["question”]
is clear = len(q) > 10 and not q.endswith("?") # {Ei{tLFIER: KERBISEAEERRX

return {"is clear": is clear, "clarify count": state.get("clarify count”, 0)}
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% 0.4.5 S{DASTHEREL:

def ask clarify(state: ClarifyState) -> dict:
TERTE: RRAPH ISR
count = state.get("clarify count”, 0) + 1
print(f"[SS{count}iRIER] ERIRBEARSRME, EHRESHT, ")

return {"clarify count": count}

def answer node(state: ClarifyState) -> dict:
if state.get("clarify count”, 0) >= 3:
return {"answer": "JEEIE#, BEKZXXZH—TEWNT, =BRSSO, ")
return {"answer”: f">cF [{state['question’]}] , XE2KAIFZ..."}

def should clarify(state: ClarifyState) -> str:
if state["is clear"] or state.get("clarify count”, 0) >= 3:
return "answer” # [EEH, SERIREGAEI LR, 4EERAME
return "clarify” # [ARA;EHT, BIXIER
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% 0.4.5 SEHHIISTAR:E: TEER

workflow = StateGraph(ClarifyState)
workflow.add node("check”, check clarity)
workflow.add node("clarify”, ask clarify)
workflow.add node("answer", answer_node)
workflow.add edge(" start ", "check")
workflow.add conditional edges( ‘check”, should clarify, {
"clarify": cIarlfy .
"answer": "answer"”,
)
workflow.add edge(“clarify”, "check”) # EREFEFIKEDS, TG
workflow.add edge("answer", END)
app = workflow.compile()
result = app.invoke({"question”: "X TREAH AR FIE?", "clarify count”: 0, "is_clear”: False,
"answer": None})
print(result["answer"])
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“. 9.5 LangGraphfy THiFR

LangGraph HAEKRALZEETHFEI—ETHENHFH. LangChain EFHNEIZA @tool 3&imzE. THiR
BBFISEI3EEY, 1E LangGraph PPARILA4EEERE. XBIEF, LangChain EBERIRE "TRIWENX. 18
BymiEETR” , W £ERLangGraphE=iRP " TEEBIEABEPRHBRS5IERE. FIHEA.
B MTIRELE"

LangGraph A&H#RI ToolNode, BJLA1E LangChain TEHEN:E#I LangGraph B2, SEFIILIETHIR
FH!‘.“‘)\!‘.“‘H:.'EI‘JJEEE ffLangGraphsRfETRPZEMBZER 4 £

i\ al 5=
H LangChain i @tool IBTEIFRSELRIRE: IEBR—HIT RS H tools_condition ¥
ENXTH, lim.bind tools(tools), LangGraph A9 ERBESdekiARETIR:
ToolNode(tools), BEIEHIEAR#ENA tools
PR, TRRNTBEE
agent 5.,
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%, 9.5 LangGraphfSTRiFFH
FEE— A SBABTA:

# langgraph_toolnode demo.py

from langchain _core.messages import HumanMessage

from langchain core.tools import tool

from langchain ollama import ChatOllama

from langgraph.graph import END, START, MessagesState, StateGraph
from langgraph.prebuilt import ToolNode, tools condition

# 1. | LangChain B @tool EXTH
@tool
def query course notice(topic: str) -> str:
RIEEEEIREEH. topic AJLIR: ERIRE. RiESEE. HIXRES.
notices = {
"SERGIRE " "ERIREHRES 10 FARAA 18:00 iR EREES.
"RIERAE - IR ;ﬁzﬂtf‘@*]: 19:00-20:00, itz ﬁﬁJ: W=,
"HIRE 3" "HIREITHIEES 16 A&Hm, LLRiEFaEMaE. "
}
return notices.get(topic, "REBFiZEEAVFIZEH, ")

(AYRFRSEEEMNTFFRY.
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. 9.5 LangGraphf T RiFH

@tool
def calculate final score(homework: float, experiment: float, exam: float) -> str:

" RIS S SIS : (L 30%, SCI8 30%, HEK 40%, "t
score = homework * 0.3 + experiment * 0.3 + exam * 0.4

return f" 2iFpkE&A {score:.1f} &3, "

tools = [query course notice, calculate final score]

# 2. IE T ABEaAIRE

llIm = ChatOllama(
model="gemma4:e4b",
temperature=0,
base url="http://127.0.0.1:11434",

)

lim with tools = lim.bind tools(tools)
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. 9.5 LangGraphf T RiFH

# 3. EX agent T 5: EEREESAAIR

def agent node(state: MessagesState):
response = llm_with _tools.invoke(state["'messages"])
return {"messages”: [response]}

# 4. F§ ToolNode 83£TH
tool node = ToolNode(tools)

# 5. 19% LangGraph
builder = StateGraph(MessagesState)

builder.add node("agent”, agent node)
builder.add node("tools", tool node)

builder.add edge(START, "agent")
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%, 9.5 LangGraphf TEiFFB

# agent 1517/5:
# WNREELRE tool calls, Mi#EN tools BE;
# WRERLEBIR( tool_calls, MELER,
builder.add conditional edges(

"agent”,

tools condition,

{
"tools": "tools",
END: END,

I3
)

# TEWMITRE, 1B ToolMessage 5[0l messages, BOZ) agent
builder.add edge("tools"”, "agent")

(AVRRRSSEEEFRY. B



", 9.5 LangGraphf TRiF8

graph = builder.compile()

if name ==" main
result = graph.invoke(

{

"messages"”: [
HumanMessage(content="{EEifEIR K ARHEIR3Z. ")

for message in result[“messages"]:
print(message.type, ":", message.content)
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2. 9.6 LangGraphBYIRZSFISFR 4L

(&
MessagesSt

atefR1EXE
[hs8

ERBENXIA
ST =Ih
ER

Bt LB

KSR

{fEESQLite

IS S ASHE,

i, 1=l 1§Fﬂ3$i)‘(
B A S
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2. 9.6.1 A ATBIREIFANL

MR—PMAZRAIVIERRETR, PASRXEARBNZEBRASHREHRBIBERR. (B2, —BERPERER.
RIEEHREALHEZ, FRAMCAREFZARESHERR. flN, FETE "LEREHTAMRE" |, HEEXE
"RERERMLESE |, BN RPN LIRS KHMBI—IRE, B, B RiERIE M ERuEREh,
ARG HER BN R SRS, MARERRNITENIRE.

&

LangGraphfiRiXEEEAZOINHIRISE S (Checkpoint) , XAMBITES. IBBIRENME (ElALangChain
{(EAY LangGraphSE S EIRSEIVIASFEE) . BEETHEPSESENLRFFRSRE, REEARE
(EAtERRYthread id, FARILLEANZZEIZELFFIINS. Bib, RSB ANCHAZRBREFEEF—RIIXXE, M2
FEFEETIEPRINSIRE, ERFEBRE LT, HFHhERkE, BEFRHFEL.

AJLUBXENFIRRA=SANEIR: StateRFEIRRINNEIESNS; CheckpointerFR{RTFFIEAVIASRIE M ;
thread id®RFR—XSIFH—XESHIE—IRFE. EEREMBPREEFERInMemorySaver; IIREEEBEFRERR
FIkS, MIRERSQLite, PostgreSQLEIS R (L1F6E.
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7. 9.6.2 {EfMessagesState{®fEXJiEH5H

MWiEHBRRENIAS. LangGraphigt T MessagesStateiX—fiE N IRSLENY, HA messagesFERRTF

RFESNIE. 8XPREEFHAES, LangGraphSilifERBMIICEEEZE, MAREERFAEE,
X(HESSieIE LB AR RIVIASRER R,

TEHRRIESZE— I MRNIIXRE. BRRB— 1 chatboti, T RiEAZBImessages, FAAIOllamats

BEpkbS, BIERERISESMmessages. HFHmFRHEN TInMemorySaver, [E—4* thread id FAIBELHE

ARILAZEN I —/RBAGREFERERMHE. BEIBUT:

# langgraph _conversation memory.py
from dotenv import load dotenv
from langchain ollama import ChatOllama

from langgraph.checkpoint.memory import InMemorySaver
from langgraph.graph import START, END, MessagesState, StateGraph
import os
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7. 9.6.2 EFHMessagesState{%ﬁS@iﬁU‘:

llIm = ChatOllama(
model=0s.getenv("OLLAMA MODEL", "gemma4:e4b"),
base url=o0s.getenv("OLLAMA BASE URL", "http://localhost:11434"),
temperature=0.2,

)

def chatbot(state: MessagesState):
response = lim.invoke(state["messages"])
return {"messages”: [response]}

builder = StateGraph(MessagesState)
builder.add node("chatbot”, chatbot)
builder.add edge(START, "chatbot")
builder.add edge("chatbot”, END)

memory = InMemorySaver()

(AR SEasATFEY Bl TS ENER PR SIS zivuling



7. 9.6.2 EFHMessagesState{%ﬁS@iﬁU‘:

graph = builder.compile(checkpointer=memory)
config = {"configurable": {"thread id": "student-001"}}

result1 = graph.invoke(
{"messages": [{"role": "user”, "content”: "/, IEfEFEILangGraph, "}1},
config=config,

)

print(result1["messages”][-1].content)

result2 = graph.invoke(
{"messages”: [{"role": "user”, "content": "ERIEEEIHA? "}1},
config=config,

)

print(result2["messages”][-1].content)
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2- 9.6.3 EHBEMIRSHFEFESIEER
MessagesStateiBSEHEIIX, (BRSENBEZEFRFIINIFER. M, REMFRTIESHE, EOJEES
FEIHFERN. REXE, SEIMEINREESREALREZ. XBJLIERTypedDictBENIAS, Hi@
idAnnotate 5add messagesfgiEmessagesFERRBENMSHE .
TERIFGERSHREI{REMessagesFllcourseFPFER. remember_course5RAAFEMARIZIEIES
R, answertt S BFIRRSPRRESBEREE. XMIFRIB, LangGraphRYRSANETLUREFXERSE,
RILAFRFSFER. BMUHBEUT:

# langgraph _custom state memory.py
from typing import Annotated, TypedDict

from langchain core.messages import BaseMessage

from langgraph.checkpoint. memory import InMemorySaver
from langgraph.graph import START, END, StateGraph
from langgraph.graph.message import add messages
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3. 9.6.3 EAEENRASRELIEEE

class CourseState(TypedDict):
messages: Annotated[list[BaseMessage], add messages]
course: str

def remember course(state: CourseState):
last message = state["messages”][-1].content
if "&UEEE" in last message:
return {"course": "$IEEZESR")
if "AIEHE" in last message:
return {"course": "AIEEESIC"}

return {}

def answer(state: CourseState):
course = state.get("course”, "HanRiE")
return {
"messages”: [

{

"role": "assistant"”,
"content”: f"EERES ({course}) X[ JiRKLIZRRYARE, "

(ARRSEAFEYN B TATENRZ MMFR BI2U2  ziyulin@xmu.edu.cn



% 9.6.3 [HREBENASEELIEES

builder = StateGraph(CourseState)

builder.add node(" remember course”, remember _course)
builder.add node("answer”, answer)

builder.add edge(START, ' remember course ")
builder.add edge(” remember course”, "answer")
builder.add edge("answer", END)

graph = builder.compile(checkpointer=InMemorySaver())
config = {"configurable": {"thread id": "course-thread-001"}}

result = graph.invoke(

{

"messages”: [{"role": "user", "content": "BIFEZFIEIEE, SEEEIEI.

llcoursell: llll'

I3

config=config,

)

print(result["'messages"][-1].content)
print("HenERiE: ", result["course”])

(AYRFRSEEEMNTFFRY.
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3. 9.6.4 {EASQLiteSTIMIE SIS

MRIEARFEER, EFEXARRIEHBEHREER. ATILRSEREFERHEIFTE, TLMEA SQLite 18E
RiFfiEEs. SQLiteAFERMETNEUEERSS, ESEAFEIMEHNHPRHFANH R, EFRIERNEREER
PostgreSQLEF 5 H &ZiGIRRIEUEEE.

{EF SQlite B SFI, FERMIMKIR:

pip install langgraph-checkpoint-sqlite




. 9.6.4 {HEASQLite TIHEE SIS ik

THHMZES 9.6.2HEFEE, RZELInMemorySaverifipk 7 SqliteSaver, F—Xiz1TiEFH, AEEBEA
langgraph state.db; BIXETIERFR, REEREREHREENEFIERE thread id, FRATPA4EEEERNIZZTERY
BERE. BEEBIT:

# langgraph sqlite checkpoint.py

from dotenv import load dotenv

from langchain_ollama import ChatOllama

from langgraph.checkpoint.sqlite import SqliteSaver

from langgraph.graph import START, END, MessagesState, StateGraph
import os

load dotenv()

liIm = ChatOllama(
model=o0s.getenv("OLLAMA MODEL", "gemma4:e4b"),

base url=o0s.getenv("OLLAMA BASE URL", "http://localhost:11434"),
temperature=0.2,

)
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. 9.6.4 EFHSQLIte*i HMESIFAWL

def chatbot(state: MessagesState):
response = lim.invoke(state["'messages"])
return {"messages”: [response]}

builder = StateGraph(MessagesState)
builder.add node("chatbot", chatbot)
builder.add edge(START, ' chatbot ")
builder.add edge("chatbot”, END)

config = {"configurable": {"thread id": "student-001"}}

with SqliteSaver.from conn_string("langgraph _state.db") as checkpointer:
graph = builder.compile(checkpointer=checkpointer)

result = graph.invoke(
{"messages: [{"role": "user”, "content": "HiZtf: RITRESLIFEDEMT, 1),
config=config,

)

print(result["'messages"][-1].content)

result = graph.invoke(
{"messages”: [{"role": "user”, "content": "EHLIEMBRTA? "}},
config=config,

)

print(result["'messages"][-1].content)
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L. 9.6. 5 Jk.u\l_ 8B, kE5iFEi

RESRTZIFEICIZ, REEEMALZEMEINETEN. HEETSELE, JUEEENMNRENIASREE,
THESAimessages, WSEFEMPBAEREMNL. XWFRARFHFSZ. ALHEZIKRERSISIEH.
THEBRGIERUMARENE Mthread idBZBIRES. ERIEEBIETRE, vJLlhEBidget state BHFZEIEmIA—
IA{%T_H(J:I*I&\-

config = {"configurable”: {"thread id": "student-001"}}

current_state = graph.get state(config)

print("F—ZB=R: ", current_state.next)
print("IASFER: ", current state.values.keys())
print("iHE%EL: ", len(current state.values["messages”]))

NREPREEinterrupt() T=, EESINBIEVEINXE. TEREPRERUEFRFRS, INMIRFAZ=IIATRAE,
B HtHFRthread id ifI Command(resume=...), LangGraphZ GEXIE R M ELREE,
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&

2+ 9.6.6 {EMAEN

SLangGraphRPRSHHFZAGHEIRS, SILUBIELLTILSRIEN,

A
F—, RARNRSHAEREITSINAE, BRESLIEERNT, REFEER. ALHE., PEMikEsk
Kifttzg, BEOIARIZITIRS.

F=, YWiahBiESEMAMessagesStatesf add messages, WEFERNINIBIREE®IFES. 1B
BHENX SFHREE.

| F£=, ZIMEERIEIEaILAMERInMemorySaver, BERHS A FERRRIEFISAMRES,

565, thread idRRATHEAVLR, LAHMBAERRESE

#¥ERR, LangGraphf] “iglz” HAS—MMHHMER, ME2RE. RESHNESERREREANIRENG. X
SLBEIESRESERETHA, RERILIASHBEEAEFMIRE, thread id itARISEEHES. BfX—R

VAIS, I*E‘EEQE?EIEIEW*ETZ RS, ATEEMEFMRSAHER—MER TR,
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2. 9.7 LangGraphémiesCi

LRI ZY S Hel
==

LRI=HNFIERE

=p1

(EfidihR) (FHERhR)
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2. 9.7.1 {FZEDHE RG] (EidhR)

" ERER

BRRARELEP AT RS, s, WENSSHE, SHETUEENERANGES, NRKH
MEHES; BRESRAE. REFNSERETY, WNRKHRTSE. BERENERT, K ESHES
% MIGE SRES TSRAREBEHLRE,

teacher review
B RS Zrinl A A TE %

need human_review = True

START classify_question ) _( retrieve_knowledge draft_answer
?Uﬁ%ﬁﬂfﬂﬂﬁ%ﬁ%fﬂ%ﬂj VL BREGRIEMN ElEIEETR

need human_review = False

Y

finalize answer
BIERAREE
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<2+ 9.7.1 RiZHDHEEEA A (EiliR)
» BRIt

ERSTAENZH, EAERCERERTMLRS, NARNNE, EORBRTRAAIE, SRER, G
WIS, EESR. EEREATSE. WTRLAENREES, BETRETEFURNTIEMISEE

IDE ‘0o

XERESFRZEAPNS T, TJUSSTRFIER: NDEEBAIRESE, F—XEREHPNMNEFRERESETHMER.
FER RE! {EF
question str REFEFRIEIAR
category str ICRIAASER, 4 routine (F#) B complex (£7%)
retrieved_docs list[str] REDPHNRIEMNSIA
draft_answer str RERFEERNIEEER
need human review bool WREA R 2R Z
review result dict (REZDAVEZEN, 90 approved (E#EY) . edited answer (ATIEHKER)
final_answer str FRERERHEFENES
logs list[str] ICRXBEHITIE, ETNRDRIEHIRE
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% 9.7.1 IREENERSTRG] (HiLAR)

m LEBHESS

THEHESEHEMCIEBESR. XPMRFIRZOR 4 M= classify_question, retrieve_knowledge,

draft answer f finalize answer, XA logs FERLAR Annotated[list[str], add] 5iZAFIEanI
%, AEMEFEIVRASEHFSIZHNEIRSRE, BECBNT:

from operator import add
from typing import Annotated, Literal
from typing_extensions import TypedDict

from langgraph.graph import StateGraph, START, END
from langgraph.checkpoint.memory import InMemorySaver
from langgraph.types import Command, interrupt

class AssistantState(TypedDict):
question: str #5&[a)
category: str # [AJgH$3E, routine / complex
retrieved_docs: list[str] # t&ZRBIRIHIHRESIHE
draft answer: str # EREE
need human review: bool # EE%EAIE’I‘%
review result: dict # 2JPEHZES
final answer: str # RIREE
logs: Annotated|list[str], add] #T{ERBEE (EEIENN)
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% 9.7.1 SISENEESESRG] (BRLE)

m {CESHESR

RULES = {

"fEdk": [
"{EdLZRTEE; L BB BIRACEFIE SRS, .
"EHRR A I ERRIE AP0, "

]

R |
RSB ISE P AN E R, "
1

I |
"R RS RSE AE i —E, ",
= e e e o
1

}
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2L 9.7.1 Rz Eser =61 (EitikR)

m {LEBHESR
LTERBSATIEENSHOIERVENTIA:

TypedDict Annotated + add StateGraph

EX TERAIRSLEENS (FFR EMFIRER RN LangGraph B# W+, FFRE
BEiE) . (BEHER) . THERRIZE.

InMemorySaver

RAEFEEERSE, RELERRGT

TER, FSATHEA. THER.
B TER, EFEAIMA xSRBS TE -
AssistantState lFEX TEMRIAS, FMEFEREMENX T TIEREEABMAELEE, IR ITIERN "H=
A" , AP REEEESXMASENEE. logsRET{ERBE, S8mENM, A42%85%. RULESEARERIR

SHIRE, EFSREFERRETEXEAIFN,
e
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3. 9.7.1 IRISEMYEREEATRG] (HALKR)

m {CEHESR
EEIMSI T REE, RIGABIT:

def classify question(state: AssistantState):

q = state["question”]

if any(k in q for k in ["¥hE", "HRiR", "FEER", "ISTRIER"]):
category = "complex”

else:
category = "routine”

return {
"category": category,
"logs": [f"classify:{category}"]

}

def retrieve_knowledge(state: AssistantState):

q = state["question”]
docs =[]
for keyword, values in RULES.items():

if keyword in q:

docs.extend(values)

return {

"retrieved docs": docs,

"logs": [f"retrieve:{len(docs)} docs"]

}
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% 9.7.1 EIRENSEEHAER] (ERLR)

def draft_answer(state: AssistantState):
docs = state.get("retrieved docs”, [])
if docs:
draft = "; ".join(docs)
else:

draft = "SREIMNIEPRRFE SRR, FHIME—LHIA, "

need review = (state["category"] == "complex”) or (len(docs) == 0)
return {

"draft_ answer”: draft,

"need human review": need review,

"logs": [f"draft:review={need review}"]

}

def route after draft(state: AssistantState) -> Literal["teacher review", "finalize answer"]:
if state["need human review"]:
return "teacher review"
return "finalize answer”
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% 9.7.1 EIRENSEEHAER] (ERLR)

def teacher review(state: AssistantState):

payload = {
"instruction”: "iS#ITEZIZERVENESER",
"question": state["question"],
"draft": state["draft_ answer"],
"docs": state["retrieved docs"],

}

review = interrupt(payload)

return {
"review result": review,
"logs": ["review:completed"]

}

def finalize answer(state: AssistantState):
review = state.get("review result”, {})
if review and review.get("edited answer"):
answer = review["edited answer"]
else:

answer = state["draft_ answer"]

return {
"final answer": answer,
"logs”: [f"final:{answer[:18]}"]
}
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3. 9.7.1 IRISEMYEREEATRG] (HALKR)

=EIEEEFNTREB. JEFEMREEN, T{ERILI—EE13ZE] END; SE&GHT teacher review ¥,
F—IX invokeiR[E interrupt (58, IMBRFEZEEHRIthread id FEIXER
graph.invoke(Command(resume=...)) Zge4k%E, BHMTBUT:

builder = StateGraph(AssistantState)

builder.add node("classify question”, classify question)
builder.add node("retrieve knowledge retrieve_knowledge)
builder.add node("draft answer”, draft _answer)

builder.add node(’ teacher review", teacher review)
builder.add node("finalize answer" f|naI|ze_answer)

builder.add edge(START, "classify questlon )

builder.add edge( ‘classify_question”, "retrieve knowledge")
builder.add edge("retrieve knowledge draft answer")
builder.add conditional edges( draft answer", route after draft)
builder.add edge( 'teacher review", fmahze_answer")
builder.add edge("finalize answer", END)
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% 9.7.1 EIRENSEEHAER] (ERLR)

checkpointer = InMemorySaver()
graph = builder.compile(checkpointer=checkpointer)
config = {"configurable": {"thread id": "course-demo-001"}}

initial = graph.invoke(
{"question”: "Elfi, HBRFE, RHERMTA? ", "logs™: [1},
config=config,

)

print(initial["__interrupt_"])

final state = graph.invoke(
Command(
resume={
"approved": True,

"edited answer": "EEHSRARIZIERE, HF=HRHFTIEREHE. "
),

config=config,

)

print(final_state["final answer"])
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2. 9.7.1 FIZANIEEEARG (EHLIR)

B ETERS O
f£TraerRiz{Tcourse-agent.pyRIsEtH S RINE FR7R.

FE @MY EdEds & (0 v [[] Python Debug Console [I] Tu[ === o

_projects\LinziyuAITest\AI-Coding\langgraph\course-agent.py'
[Interrupt(value={'instruction': "H#NMEZ ZE - HNANEEEE", 'ques
tion': 'ZWn, BEFFHF, HIELT 2?2 ", 'draft': "$F PiE HEREEF
=g — A, ; JRERENRINEAZME. ', 'docs': ["#F H 5 HFRK
FhA=EG—HM. ', 'HEMEN R AR R ']}, 1d='c78507536ba2a4lch
b6ce89c37f612d8"') ]

HEAFRZFARTHFRE, T ==HHHTIEHM .
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2. 9.7.2 {FIZENHERRE RG] (BHRAR)
. AR BRI

IB589.7. 1 P RREMRIRIZNAEED, TREISRR, FEZUERRAELXERE (FRBEETH
M) . REENOEER: FESEIRSEIVIRESSR, RIB retrieve_knowledge EifAINE
sroyELERFEA, 1B draft answer ERAREIERTR. XFE—FK, BNIEEXNESAFE, U

FHRETRAEREEN.

BibhRZEFIRUMETET, CEEIE "PR—INFRE—HEZ—IKE" XRERERERELER, Eit,
R BRHARIERES, MEIEERFH if / else IFFHRHERAES, FSHIRAESEZAKIRE
FARSHERIEEER. WFIFENS, W "“KESAE. TREHIR, GHAR" IEHAR, t—F

INEEEETE RAG RREARIEME, HEGSIIEStHRintECRYBIS.
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—
o

2+ 9.7.2 FIEEINHEEDRG (FBHAR)

METLRZEGHT FREIS AR ZEG

REREIEIRTE, IBFEEE. ERER. OFYRMBEEANER—ERES
HIXIEE, I, PRAEEPEZFANRSSHiE mEAXEREREL
TXHAERE. ATRLIOR, RRAPEEFEPRERKIRE “HikiEls
FMHEE, FMENEERE" | CERNENEREAHSIBREREREE.

YNZRIE retrieve_knowledge T BAEE RAG ET R, WEEBRE
MM, SCISRER. HFEAE. FRSEFIABEATREEN. — M HREPE
81 BRNREMNEHRTIER, ZREXEARS, ARBXFISAKEE
RRRE; EERBRAMIBUCRERTARE, AEAREHIERE, TIEISRE
W5, BEEEEEXFEREEREAXNETRER, (FARSEERT RN LETX
A, HIEIR, RAG BXBHAIUNE "E—IREE" , MERIEIEE

L
|
‘ YIRIE draft answer TRl RARLXIRBERT R, RERIOMEREL R
‘ B, tIa%E. RESEN LT HERR—ERE.
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2. 9.7.2 {FIZENHERRE RG] (BHRAR)
. AR RIS R

RS E, BE5EA RAG RFEFEFEHRALL "SRR, E—R" XARE, REERZEMAILIE retrieve_knowledge 5
draft answer ZIHIEMEHT R, SiETREKBEENETS. G, SHAPRBERAEME, REALUSCHNESRN, BRTRERE,
SHRERISHRERRET, TLUSMSEHPER, RIEREXPMRBENERTR, SORERATN, EalSRFERRT, Hi%
HAATHASEBIRATSR. XH#—3K, LangGraph HEIRHRSH—THIMERE.,

ISR, BRI RIIRLXREMRAGLIE, RERENNEEREABRRE "NiBEET" , e "§XE69dR%" . XBRE
REGRRB=A: B—, RUARBEANKRE, EEH—EHER: 5=, 2EXEISNRRESH, SEIREEZN L TXHAE
IEBX; 5=, AXKIREDE, MAMNERARRERNEZSZEESIE. Bit, EiESEstitn, RTamEml, ERE

retrieved docs BEMHRER. draft answer &5 TH#l. need human review HNFIERSHASTRE,
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2. 9.7.2 i{FIZENHEHES TS (BHRIR)

n L EIEESETTEN EE1TR) RAGHE

FHAR/E—ELBEEEAIETEIN LETHR) RAG 5R. BiNEELFEEINEERIEITR
LangGraph £§l, BfiE—1"&it RAG [RFAFHER. ATEFRIB, BKFBRBHAEFEFEE—BRT.
HEE—(HRIEEZHE Y course_docs_sample.txt (RILIMEHIEMTE)

B2MIEALIDALE:
F—F E=F BHE BtT
FZEEHREE) Ollama, 2% Python %k, F LangGraph $i& A LHZD R EHiE
EPRMERT =i EIEHR, FpkE3=H1.
¥k,
° & o ° ® & @
B=F FE BINT
T Gemma4 IR IDRESEEISHBEA IBTEAMRAHE RAG,
=8y, Chroma (—/ "&HERY.

FERNESELHIEE) .
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2. 9.7.2 {FiZEDHE ARG (FHRAR)

B HFAIEEINS
B, &E Ollama, HREANAILLIBEIGSITIERRB. WE Ollama [RSBFEKREBE, AILAEWindowsR S
BIcmdip SITREARMITEA TasS$aa10llama:

ollama serve

AR, TEHEBIZFIEBNMANER, ENSEFEERERRE, JUBKRER gemmad; EESBIFAEICE,
R AR BRREAY gemma4d ZEF, FIi1 gemmad:edb, BRANEEREBRRIDNAIERBEE, XEBEEA
nomic-embed-text, B{fZERSUT:

ollama pull gemma4:e4b # TEEIZIEE

ollama pull nomic-embed-text # T&ERAEE

tRBI TSRS, TR THENWSNEFIRETIER:
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2. 9.7.2 iIFIZENIIEERES RG] (FHMRAR)
B 2235 Python {Kifi
BRI MR RRRER, A SHEthSE R, HEFGSUT:

python -m venv langgraph-env # EZB1EZR FeIE— 1 RAFMlanggraph-enviyidiz Python {15, H

KRIFEIRB&E, RiSRRFELRF Python
langgraph-env\Scripts\activate
pip install -U langgraph langchain langchain-ollama langchain-chroma chromadb langchain-text-

splitters
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e =

n s & — =

2L 9.7.2 RIENHE ML (BhR)
m HFIFRESH

A7k RAG EIERIFEEA, ERw A —HInLIEZEGRENS. FBRGIA, AJLA%GE—MIRNEX S
{4 course docs sample.txt, HP{RFRIEREGIN, #+EinBE, SCIIRACERIIFRBEMFSE ., —1 0]
BEERNRGIMNT (ILAASEHERMTE) -

LI —ERFETR LangGraph EhiliiEEE, FHERKISTHESXKBADIRA.
LR EMTELINSERE—ARRR, IBRISIRIRIRIZRIBHIRSEIS D).
RSV PHERIREE. SRR GRIEARE iR iaR, EARsEIEmiRg 40%.

HERGHZREHZDLIZRA—NIE, ZEFBAEHSRRRZIHE, BIERITHH.
FREHLARERNNZFFEE2EAE, BTOLEHMNEFRS L& PBmmiReE.
REEFIENGA=HE: BUSIER. AOCERM=EG R,

SPERLMNIREEEN, RENASGKIBRESHOS. SSRARE, MBRIREHEBNIARED.

S5EMIRFEGIELL, X—FPREX X, EiREFICHIRSE Python Flfh, ESERRIE, MESE
RAG FEICHIREBRAIMIXEHR, EFREEMH. A —EE. RERETHLETN, EHERER,
AHES LangGraph RIESSH.
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2. 9.7.2 {FiZEDHE ARG (FHRAR)

n SESIREE
ETMREIDRESEIS ARSI ERE, BARMEEEEISA Chroma (—HERERMASIHEE) . Air
(B3N T (AILAMEHERM TEbuild vector db ollama.py) :

# build vector db ollama.py

from pathlib import Path

import shutil

from langchain _core.documents import Document
from langchain_text splitters import RecursiveCharacterTextSplitter
from langchain_ollama import OllamaEmbeddings
from langchain chroma import Chroma

BASE DIR = Path(_ file ).resolve().parent

SOURCE FILE = BASE DIR / 'course docs sample.txt'
PERSIST DIR = BASE DIR / ‘chroma db’
COLLECTION NAME = 'course rules'

EMBED MODEL = 'nomic-embed-text'’
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3. 0.7.2 IPEAEEHAEG (BEER)

m EFESERE

def load documents() -> listfDocument]:
text = SOURCE FILE.read text(encoding="utf-8')
splitter = RecursiveCharacterTextSplitter(
chunk size=120,
chunk overlap=20,
separators=["\n', ", ', "; "', ']
)
chunks = splitter.split_text(text)
return |
Document(page content=chunk, metadata={'source': SOURCE FILE.name, 'chunk id": index})

for index, chunk in enumerate(chunks)

(ARRSEAFEYN B TATENRZ MMFR BI2U2  ziyulin@xmu.edu.cn



3. 0.7.2 IPEAEEHAEG (BEER)

m EFESERE

def main() -> None:
if not SOURCE FILE.exists():
raise FileNotFoundError(f' RLZFIEZHI3E: (SOURCE FILE}')
if PERSIST DIR.exists():
shutil.rmtree(PERSIST DIR)
documents = load documents()
embeddings = OllamaEmbeddings(model=EMBED MODEL)
Chroma.from_documents(
documents=documents,
embedding=embeddings,
collection name=COLLECTION NAME,
persist_directory=str(PERSIST DIR),
)
print(f 85 A {len(documents)} PXHiHEREI {PERSIST DIR}')
print(f' 2R A#&8Y: (EMBED MODEL}')
if name ==' main "
main()
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2L 9.7.2 iRIEANSES LA =R (BRER)

n {JEFMRSERE
AJLAfETraediE1T build vector db ollama.py, WITERUNERRDT.

B Al ERESE SR [0 v~ (I] Python Debug Console [I] T === 2 A

(Langgraph-env) PS C:\Users\ziyul\Documents\trae_projects\LinziyuAl

Test\AI-Coding> cd langgraph

(Langgraph-env) PS C:\Users\ziyul\Documents\trae_projects\LinziyuAl
® Test\AI-Coding\langgraph> python build_vector_db_ollama.py

5 AN 3 P A B3 C:\Users\ziyul\Documents\trae_projects\Linziy

UAITest\AI-Coding\langgraph\chroma_db

e A MR : nomic-embed-text
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2. 9.7.2 iFIRENSNE R RE) (FRAR)
m B LangGraph EAFIE RAG

ShERER, EEIBEREMIRESIPE retrieve knowledge #l draft answer T EIES "RERE +
Gemma4 &£py" . BMUBINT ( JRAZIEFFEM FHcourse_agent_ollama_rag.py) :

# course_agent ollama rag.py

from operator import add

from pathlib import Path

from typing import Annotated

from typing_extensions import TypedDict

from langchain_chroma import Chroma

from langchain_ollama import ChatOllama, OllamaEmbeddings
from langgraph.checkpoint.memory import InMemorySaver

from langgraph.graph import END, START, StateGraph
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3. 0.7.2 IPEAEEHAEG (BEER)

m i LangGraph EAFIE RAG

BASE DIR = Path(_file ).resolve().parent
PERSIST DIR = BASE DIR / ‘chroma_db'
COLLECTION NAME = 'course rules'
CHAT MODEL = 'gemma4:e4b’
EMBED MODEL = 'nomic-embed-text'’
class RagState(TypedDict):
question: str
retrieved docs: list[str]
draft answer: str
final answer: str
logs: Annotated|list[str], add]
if not PERSIST DIR.exists():
raise FileNotFoundError(f' RikZIREREBZR: {PERSIST DIR}, i55%1E1T build vector db ollama.py, ')
lim = ChatOllama(model=CHAT MODEL, temperature=0)
embeddings = OllamaEmbeddings(model=EMBED MODEL)

(AHRTE S AT EY L B TS &R hET SIS ziyulin@xmu.edu.cn



3. 0.7.2 IPEAEEHAEG (BEER)

m i LangGraph EAFIE RAG

vector store = Chroma(
collection name=COLLECTION NAME,
persist_directory=str(PERSIST DIR),
embedding function=embeddings,
)
def retrieve knowledge(state: RagState):
docs = vector store.similarity search(state['question’'], k=3)
contents = [doc.page content for doc in docs]
return {'retrieved docs': contents, 'logs': [f'retrieve:{len(contents)} docs']}
SYSTEM PROMPT =""
2 (AlRIESEEFL) Fi2EhE,
Btz S e E Bl R,
WMRPEARRE, EIRER “ELREPREIRDIEE | AERE.
EIENRERE. Hif. SSFRERIE.
"' strip()
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3. 0.7.2 IPEAEEHAEG (BEER)

m i LangGraph EAFIE RAG

def generate answer(state: RagState):
if not state['retrieved docs']:
return {
‘draft_ answer': "¥liRERRIEZNEXATE, BT RESHEEATLE, ',
'logs': ['draft:no _docs’]
}
context = "\n\n'.join(
f' [#3¥H{index + 1}] {text}'
for index, text in enumerate(state['retrieved docs’'])
)
prompt = f'"'{SYSTEM_PROMPT}
AR :
{state['question']}
SE1H-
{context}
BRERERE:
answer = lim.invoke(prompt).content
return {'draft_answer’: answer, 'logs': ['draft:done']}
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3. 0.7.2 IPEAEEHAEG (BEER)

m i LangGraph EAFIE RAG

def finalize answer(state: RagState):

return {'final answer': state['draft answer’], 'logs’: [f"final:{state['draft_ answer'][:18]}"]}
builder = StateGraph(RagState)
builder.add node('retrieve knowledge’, retrieve knowledge)
builder.add node('generate answer’, generate answer)
builder.add node('finalize answer’, finalize answer)
builder.add edge(START, 'retrieve_knowledge')
builder.add edge('retrieve knowledge’, ‘generate answer")
builder.add edge('generate answer’, 'finalize_answer")
builder.add edge('finalize answer’, END)
checkpointer = InMemorySaver()
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3. 0.7.2 IPEAEEHAEG (BEER)

m i LangGraph EAFIE RAG

graph = builder.compile(checkpointer=checkpointer)
def main() -> None:
config = {"configurable’: {'thread id': 'local-rag-demo-001'}}
result = graph.invoke({'question': '#pEHRIGRIERTA? ', 'logs': [1}, config=config)
print(t&RER: )
for index, doc in enumerate(result['retrieved docs’], start=1):
print(f'{index}. {doc}')
print("\ng&£Z[EI%: )
print(result['final answer'])
if name ==' main_ "
main()
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2. 9.7.2 ISR EBEEBERG (FRAR)
B E{TAHE RAG
SREFRSER, vILlETraeHiz{Tcourse agent ollama rag.py, HITERUMEFRD.

B Al ERERE &R

(Langgraph-env) PS C:\Users\ziyul\Documents\trae_projects\LinziyuAITest\AI-Coding\langgraph

>

(Langgraph-env) PS C:\Users\ziyul\Documents\trae_projects\LinziyuAITest\AI-Coding\langgraph
® > python course_agent_ollama_rag.py

RgRa R

1. S=AREMNZEN &, RN ARBEBRETERREE, sH7RAL, KU IF 28U R Fm

2. #ERFHFRAFHILZEG —LH, FEFTAERFTZRERZLPE, BRERHTME.
WREMUNREBRNH e LS NE, BIMOREMMAYES LA K Hm H.
REFAZW T N =Z1HE: BB, NOSERNEMNT K.

ACHE UL B

SR ik TN AE R e R fa — A W R 3T, B 32 % BRCURFE U O 0 o8k 3 3k O

URFE B UF H K A RSty SR B0 R Bt A I R 5 sl i i, R SL3e it i 40%.

2 [l %5 -
B % B i R AR

1. wRhTRHLAG: wx Fh % S B O AN A G — AT
2. W BT ok EAET ARG RGRT T, KRG IREE RN M EMH
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= s & ot / =

<2 9.7.2 iFIEANENE I RBI (FPhR)
BIMRIESE, BIFRSAFINEFIINETFTFME, BITED Gemma4d £MIREZOZ. IARTLHESAESA
"SRR ST AMNEIERE" “REREEHLMTAAE" “RESIFNEAER" F MBREASHIREZRZEES
LA, MNEftREISHRRNSEEEE, X— BEEE=ISEFICE.

I 56—, H3E RAG #Hi&BZE LangGraph NEFRBAR, EARIRE. PRMBEERAERMIE,
I 5=, RAG HERARR "XKIRBRIZE" , mE "HNE, BERK" .

I B=, BREMUMRBERIFSEIMNIER, RENT4HAESEEIRS.

OEFRESMRR HEREH—EZREEFE—IE LangGraph—iE{TAE" XMMEE, FRKIBSEEETM
MNERZRFIERESESFM LLM/RAG BIHZIUTGIE.
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?/\i' * & P T

2L 9.7.2 RIEANEEEP RS (SZRhR)
B BATHZ D REHEDA RAG RE
BUTEIAY course agent ollama rag.py B&ge0855hk "18FE—Ek—mt" AEMRIE, (Be{AEF2£8500
Z. BRESRAE. k. BiF. 15BN, SEIERPHERT "HIRERFREIZSEE" | NWEISZAE
EENIDPALEZ. A, STLMERISGHIZAY interrupt() 5 Command(resume-=...) EffiEZLIER, EAiE

RAG RFBEEANDFEEES.

LIBEHASER:

4 I
TERZSPIgN

need human review
#1 review result @1

FER,

{£ generate answer

PRPINABHZHEEZE.

" A

route after generate
# teacher review
M=, HAE

teacher review 1&g
interrupt(payload) &

ELER, BRERA. 19%F

MHEERE RZHEHT.
\ )

HifEZRE, BR

Command(resume-=...)
{£t8[E thread id Tk
ghiT.
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2. 9.7.2 {FTEANRESRES RG] (BRAR)
B BATHZDREFERLIFI RAG A
BHFHENT (ALANEHEM Tacourse agent ollama rag review.py) :

# course_agent ollama rag review.py

from operator import add

from pathlib import Path

from typing import Annotated, Literal

from typing_extensions import TypedDict

from langchain chroma import Chroma

from langchain_ollama import ChatOllama, OllamaEmbeddings
from langgraph.checkpoint.memory import InMemorySaver
from langgraph.graph import END, START, StateGraph
from langgraph.types import Command, interrupt

BASE DIR = Path(_ file ).resolve().parent

PERSIST DIR = BASE DIR / ‘chroma db’

COLLECTION NAME = 'course rules'

CHAT MODEL = 'gemma4:e4b’

EMBED MODEL = 'nomic-embed-text'’

SENSITIVE_KEYWORDS = ['#h¥", 'pk4%’, 'R, "155F{ER']
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3. 0.7.2 IPEAEEHAEG (BEER)

B BATEHZD SREfHEDFE RAG RF

class ReviewRagState(TypedDict):

question: str

retrieved docs: list[str]

draft answer: str

need human review: bool

review result: dict

final answer: str

logs: Annotated|list[str], add]
if not PERSIST DIR.exists():

raise FileNotFoundError(f' RikZIREREEZR: {PERSIST DIR}, i551E1T build vector db ollama.py, ')
lim = ChatOllama(model=CHAT MODEL, temperature=0)
embeddings = OllamaEmbeddings(model=EMBED MODEL)
vector store = Chroma(

collection name=COLLECTION NAME,

persist_directory=str(PERSIST DIR),

embedding function=embeddings,

)
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2. 9.7.2 iFIZENHBEEHRE (BRAR)
» B ATHRSSEHIRERH RAG i

def retrieve_knowledge(state: ReviewRagState):
docs = vector store.similarity search(state['question’], k=3)
contents = [doc.page content for doc in docs]
return {'retrieved docs': contents, 'logs': [f'retrieve:{len(contents)} docs']}
SYSTEM PROMPT ="
(2 (AlRIZSEFFL) FIZEDEL.
IBTEfgkER T B R,
MRFEARE, EIEHR “FHRERRXITDIKIE" | FERE,
BIEMRERE. i, ESPRERE.

"' strip()
def generate answer(state: ReviewRagState):

if not state['retrieved docs']:
return {
‘draft_answer': "¥liRERREZHEXTE, B FTFRESHIEATLE,
'need human review': True,
'logs': ['draft:no _docs’]

}
context = "\n\n'.join(
f' [#3¥Hindex + 1}] {text}'
for index, text in enumerate(state['retrieved docs'])

)

(ARRSEAFEYN B TATENRZ MMFR BI2U2  ziyulin@xmu.edu.cn



3. 0.7.2 IPEAEEHAEG (BEER)

B BATEHZD SREfHEDFE RAG RF

prompt = f'"'{SYSTEM_PROMPT}
FHR:
{state['question']}
SEIH:
{context}
istahmEmE: "
answer = lIm.invoke(prompt).content

need review = any(keyword in state['question’] for keyword in SENSITIVE_ KEYWORDS)
if "HRREERARIKFIFT SR in answer:

need review = True
return {

‘draft_answer': answer,

'need_human review': need review,

'logs': [f'draft:review={need review}']

}
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3. 0.7.2 IPEAEEHAEG (BEER)

B BATEHZD SREfHEDFE RAG RF

def route after generate(state: ReviewRagState) -> Literal['teacher review’, 'finalize answer']:
if state['need human review']:
return 'teacher review'
return 'finalize answer’
def teacher review(state: ReviewRagState):
payload = {
'instruction’: BT HEEZAFERAGREENHNZE SR,
'question’: state['question’],
‘draft_answer': state['draft answer'],
'retrieved docs': state['retrieved docs'],
}
review = interrupt(payload)
return {'review result': review, 'logs': ['review:completed']}
def finalize_answer(state: ReviewRagState):
review = state.get(‘'review result’, {})
if review and review.get('edited answer’):
answer = review['edited answer’]
else:
answer = state['draft answer']
return {'final answer': answer, 'logs’: [f'final:{answer[:18]}']}
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3. 0.7.2 IPEAEEHAEG (BEER)

B BATEHZD SREfHEDFE RAG RF

builder = StateGraph(ReviewRagState)

builder.add node('retrieve knowledge’, retrieve knowledge)
builder.add node('generate answer’, generate answer)
builder.add node('teacher review', teacher review)
builder.add node('finalize_answer’, finalize_answer)
builder.add edge(START, 'retrieve knowledge')

builder.add edge('retrieve knowledge’, 'generate answer")
builder.add conditional edges('generate answer’, route after generate)
builder.add edge('teacher review’, 'finalize answer’)
builder.add edge('finalize answer’, END)

checkpointer = InMemorySaver()

graph = builder.compile(checkpointer=checkpointer)
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3. 0.7.2 IPEAEEHAEG (BEER)

B BATEHZD SREfHEDFE RAG RF

def main() -> None:
config = {'configurable': {'thread id': 'local-rag-review-demo-001'}}
initial = graph.invoke({'question': '}pEHRiFHRIERITA? ', 'logs': [1}, config=config)
print('B—XAMEE: ')
if ' _interrupt_'in initial:
print(initial[' _interrupt_'])
else:
print(initial['final answer'])
return

final state = graph.invoke(
Command(
resume={
‘approved': True,
‘edited_answer': iSRS RARZIERE, BEFRERTNEREAFFTIERME,
}

)
config=config,
)
print(\nikEMNITERIRELIE: )
print(final_state['final answer'])
if name ==' main "
main()
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2+ 9.7.2 iFIZENHE M RG (BLRER)
SeiEAYRERZAY RAG fHEE, N HERIRAGIHRPFHIXEZNE=1: F—, IBINTEZINSFE; S,
£ generate_answer Z[SIBMN T FEEA; B=, (EM interrupt() it ATHZRAERSPHERT R, MAE
E/raRrYimBdbiEiZig. WFFEEMS, XHFNUESIEEBNARE, BEATE "ieEIgE" 1 “AnE" X
#EEIEI T R—4 LangGraph B,
EITIRFEERIARRAEE. BERIREEE5H ollama serve, SR THMSENSE,; A, JlAETraehT
course agent ollama rag review.py, MITERUERRT.

1 R 5 T S S

(langgraph-env) PS C:\Users\ziyul\Documents\trae_projects\LinziyuAITest\AI-Coding\langgraph
® > python course_agent_ollama_rag_review.py

o — X H IR 8]

[Interrupt(value={'instruction': 'iE# i % AHRAGEFEB H S HE M, 'question': '"# % &

WA 247 ', ‘draft_answer': '"FREHRFHED T \n\nl. s*EFEHE: +x FERIFHFERH

A EG— . \n2. »*FIFESIE: o FEFEEHFS RGBT HRE, ARG REZERA MK
', 'retrieved_docs': ['HFEAEREMMEH TR, RGN RLKFBRERREE, FEAANE, N

eI W RAI. ', "##ERFHERAEDAEZG LR, EAFTLEERAZ RGP IH,

BmEXRMAME . \nHAREBMUABEENAZFe S N, FUTHDKERNMAETFE LRIy

s \NRBEZNEWHTA=1ME: MEHEE. KOLERMEGAT . ', 'TR—FRFEH 58K LangGrap

h BEulinifEEeg, HETETHEESRBEREBER. \nLRRENEELRTERG — AR, Bk

FRURFE R AN 250 r # . \nIFE S VP P Rf & SRR ai M R Bl s gl pl, H A LI pist 4 40

%. ']}, id='cffbb05c213d85debl197114cfO8F7df5") ]

P B AT Ja B F 22 ] %5
WA REETHE PG, BIEFBLE R A M E R ] A 78Ik M R
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2. 9.7. 3B REARBER L IMRREFRIE

i8—* LangGraph HZFZEFISTEFEZIRTP, SECHSARAIRESTARIGRABNEZES, ERPMARER
R, FERZEEABXINZE "HERENKIL"  MEFRRAXTINE "RBSEERE. NSESUKE. A
INEEAEH. MISEETES"

TECHNOLOGY
BRAIN

EVOLUTION
|
Al

ARTIFICIAL

Ca /
INTELLIGENCE
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Ellt, ERFRSIIEZE, BEEFEETEONR. KSFAN. MHRESRE. KIEEZEHNRERATSSIE
12, ZeCIBEHESHIEIRANER, BINT:
(1) EFETHIRSREEIE.

4 R
o BEMEIE Python [RAFI{kESLRA, {ER requirements.txt =k

pyproject.toml EEE{TIRIE,
N J

HiX, RICIREL API Key, #iEREEESR. REEBISFHBRERENMARIREENE
AREPRC, MANMEERSENEER,

- 2
o WFHFHSRPUETNSD, RSSHALIEERS, BEE~HER, XEREY
R IR, aTEiTHREE.

J
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2. 9.7 3BHMEREFIMBHEFRIE

(2) IBEIMNAEIZERIRSSEO.

B YA 2ER FastAPl, Flask sE(tl Web 252, 7EIRSZSiRIEIGRAFDEE, 4rEakiEEY
thread id, Bif§H graph.invoke() & graph.stream() ${3E,

XHEJLAME LangGraph A “HIFTER" TRE “wIiERR. BilimokERFIHRNEIKIES" .
REFES interrupt() TR, EEERERERO, FHEEREBEZIIAIERE, LMER
thread id il Command(resume=...) 4£&Eh 17,
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(3) IBHNERFHEMNREFRFAEE.

HEEFPEA InMemorySaver(), BiESiE®R, (B
RSHEE—BER, KSHMEEK.

HANEFEKIRRE, BERREICNERFREFIRIEENRS
NNEALERD, [EKiiiEEsEdiE. BERIKE.

WFRIEANH. HMtAIF. TRPFXESIEBEREA,
thread id, checkpoint f1BEZEAMEIXERH
5E, FAACHERESRAGEERERESNH,
ARMLEE.

= B

MVKPROO111 -
command creation m

ind cre: mode
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(4) EREFRESIERERESS.

BERAEXRA RAG, MABEREBEEER, EEM
FEREREXELERKZE, BRARE. @EFREI5
RO,

BRMZERE "NHEEE—DP—RE—BANE
51" Wit AEZKEHRE, & "RAEEER Top-k
RER" it AELIRS TR,

XHEMAFLE, RIFEH., SCIRERIHIEH
—BF, IAFEMMAE, ALHESEFE.
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(5) EMEIMEMRBFITRIEMA.

BEXERFPNRBERS. BFRS. SEENS=
55 APl FAJEEERTER KM, BRI AXEL [IRE
tBad. B, FHENRERE.

flan, HEESERATRN, AJLLRE “SHE
Hil" SKERHEAA LIRSS, SEEERXKAT,
AJLUHCREXYREHMLARES.

LangGraph RIAEETF, AREULNEXEREL
EHZIESKENTRXENGR, MARSEER
FRIZINAE.
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(6) MAALH#Z. NREHSEZERE.

WFERmEk. EB. BlR. #5. WSESAREHRNERE, FERIERXR "BabE" , EBREEiE
BRIRESE. HANIRIKERE. MERBLAEEATL.

B MIERSSIMEIEMNEMAE. BRES. ERRRHSER(ERT, EEIREMRE interrupt() Bk

TR EARERSEANEIEMESOHRNE., XEEZEIE "TRNEERE" H#—PIEAA "IENE
HEMB" .
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(7) BuBAE, SEESFNE.

EERIERNBREEEARE "EFEAEE" , 2
"MAPTRIET" "AFLAXREIAREZIEIE
Z" "kEREREEEFE" .

Eilt, MicFESRERE thread id, HEMTIRE.
. REER. RBEAR token HELIR A TEHZLL
l; FBR%SS LangSmith, Prometheus, Grafana
s FEAWRETR, BEMERRSTRE,

WFHFRFBFREEES, ERIES— MR
(EARIFMWAE, EFRARBNIERREES TE.
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(8) FERkERAM. RERMS LZEIGIE.
@ E A LB BN AFXHiARSS1I% /3 Docker $RiR, EMiRARFEINAR, BABIAGIMENEFRIR,
LRSS E =R

£—, EMERESLHEEED,
1 $=, A\IHBSRSTHESEEER.
8=, HNEEEEEAMIHEAE.

ERTH, REZNAZERAHNIERPKRERN, WALPREREHEZST Kl —B&M™E"=, N
RIBERIERLRE] E—hRE.
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HEES LangGraph BEHFLIEEER, MEATENEES. BUES. REA]. SHISRESS. @

=30,

4 )
LangGraph BIZOIHHEAREFEHNAKXER, MEFICRE. EHiE. SACHANDRER
RYFISERTHTEL.

N /

’ B AERIIBICIHIB S RGO, TIME LangGraph B —HEINS S EEE RIEANE1T

BJBLR B

4 N
MEERBULNTARE=1EiligE]: SEBEX—1MERRE, sBATR. BHFHGLEE
—MNhE; gEIZA interrupt() 5 Command(resume=...) Tif—XALE#%.
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