Cach Tuy Chinh Cap Nhat
Trang Thai bang Reducers

Trong LangGraph, Reducers |a nhitng ham dac biét dugc sit dung dé€ téong hop dir liéu hoac két
hop trang thai khi cé nhiéu luéng song song (parallel branches) trd vé két qua khac nhau.

No6i cach khac:

44 Khi ban chay nhiéu node cung lac (parallel), va muén gom két qua tur ching lai
dé dua vao budc tiép theo - thi ban can mot Reducer.

Ban can dung Reducer khi:

e Ban cé cac nhanh song song trong graph.
e M&i nhanh thuc hién céng viéc riéng va tra vé mét phan két qua.
e Ban can gom cac két qua dé vé moét trang thai chung trudc khi di tiép.

Muc dich Chi tiét

Két hop dit liéu Khi c6 nhiéu nhanh chay song song

Nhan dau vao Mot danh sach cac trang thai (dict)

Tra dau ra Mot trang thai duy nhat da dugc téng hop

Ung dung T6ng hop két qua LLM, két hop théng tin tir nhiéu nguén

Gia st ban cé 3 nhanh song song:

e Node A x(r ly phan tén.
e Node B xr ly dia chi.
e Node C xUr ly so dién thoai.

Sau khi 3 node nay chay xong, ban can gop két qua lai thanh:

{
"name": "VHTSoft",

"address": "TP. H6 Chi Minh",
"phone": "0123456789"



Reducer sé gom va hop nhat nhiing gié tri nay thanh moét trang thai chung.

Dinh nghia Reducer

Reducer la m6t ham nhan vao nhiéu trang thai (duéi dang danh sach) va tra vé mét trang thai duy
nhat.

def my_reducer(states: list[dict]) -> dict:
result = {}
for state in states:
result.update(state) # Go6p tat ca dict lai

return result

Cach su dung trong LangGraph

Khi ban xay dung graph véi StateGraph , ban cé thé chi dinh reducer cho mét node nhat dinh nhu
sau:

from langgraph.graph import StateGraph

builder = StateGraph(dict)

# Cac node song song dugc thém & day...

# Thém reducer cho node téng hgp

builder.add_reducer("merge_node", my_reducer)

Vi du thuc té

1. Khai bao cac node

def node_1(state): return {"name": "VHTSoft"}
def node_2(state): return {"address": "TP.H& Chi Minh"}
def node_3(state): return {"phone": "0123456789"}

2. Tao graph

builder = StateGraph(dict)
builder.add _node("node_1", node_1)
builder.add_node("node_2", node_2)

builder.add_node("node_3", node_3)



builder.add_node("merge_node", lambda x: x) # Dummy node

# Thém reducer
def my_reducer(states): # states la list cac dict
result = {}
for s in states:
result.update(s)

return result
builder.add_reducer("merge_node", my_reducer)

# Chay 3 node song song - gép vé merge_node
builder.add_edge("node_1", "merge_node")
builder.add_edge("node_2", "merge_node")

builder.add_edge("node_3", "merge_node")
builder.set_entry point("node_1") # node_1 la diém vao chinh

graph = builder.compile()

Cac ham hitu ich vé Reducers trong LangGraph

1. Custom Logic trong Reducer

Ban khong bi gidi han bdi viéc chi dung dict.update() . Ban c6 thé dp dung bat ky logic tuy chinh
nao dé gbp dir liéu:

Vi du: Loc trang thai hop lé

def filtered_reducer(states: list[dict]) -> dict:
final_state = {}
for state in states:
# Bd qua nhiing trang thai thi€u dit liéu can thiét
if "score" in state and state["score"] >= 0.8:
final_state.update(state)

return final_state

Dung khi:

e Ban chi muén lay két qua “du tot” tir cac nhanh.
e Ban c6 cac nhdnh xt ly cé thé bi 16i, hodc chat lugng khdong déng déu.



Trong vi du nay, ta sé c6 3 nhanh song song tra vé thong tin khac nhau cung véi mot chi sé dd tin
cay ( score ). Sau doé, ta sé dung mot reducer d€ chi gilr lai nhitng két qua cé score >= 0.8 .

Gia sr ban c6 m6t graph véi 3 agent xir ly mot nhiém vu phén tich cdm xutc tr moét doan van. Moi
agent tra vé:

e sentiment : happy/sad/neutral
e score : do tin cay (confidence score)

Ban chi muén gilr lai két qua cla cac agent cé do tin cay cao (score = 0.8).

Budc 1: Tao cac node tra vé két qua

from langgraph.graph import StateGraph, END
from typing import TypedDict

class State(TypedDict):
sentiment: str

score: float

# MOi node trd vé mot két qua khac nhau
def analyzer_1(state):

return {"sentiment": "happy", "score": 0.9}

def analyzer_2(state):

return {"sentiment": "sad", "score": 0.7} # Khong dat

def analyzer_3(state):

return {"sentiment": "neutral", "score": 0.85}

Budc 2: Tao filtered_reducer

def filtered_reducer(states: list[dict]) -> dict:
for state in states:
if state.get("score", 0) >= 0.8:
return state # Tra vé state dau tién dat yéu cau

return {"sentiment": "unknown", "score": 0.0}

Budc 3: Dung graph va chay thu

graph = StateGraph(State)

graph.add_node("analyzer_1", analyzer_1)



graph.add_node("analyzer_2", analyzer_2)

graph.add_node("analyzer_3", analyzer_3)

graph.add_edge("analyzer_1", END)
graph.add_edge("analyzer_2", END)
graph.add_edge("analyzer_3", END)

graph.set_entry_point(["analyzer_1", "analyzer_2", "analyzer_3"])

graph.set_finish_point(END, filtered_reducer)
app = graph.compile()

result = app.invoke({})

print(result)

Két qua mong doi:

{'sentiment': 'happy', 'score': 0.9}

Vi analyzer_ 1 la node dau tién dat yéu cau score >= 0.8, nén nd dugc gilr lai. Cac két qua khac bj bd
qua.

Bién thé nang cao: Tra vé danh sdch tat ca cac két qua tot

def filtered_reducer(states: list[dict]) -> dict:
good_results = [s for s in states if s.get("score", 0) >= 0.8]

return {"results": good_results}

Két qua:

‘results': [
{'sentiment': 'happy', 'score': 0.9},

{'sentiment': 'neutral’, 'score': 0.85}



2. Merging trang thai phuc tap
(nested)

Gia sir mbi nhanh tra vé trang thai dang 16ng nhau (nested):

{
"agent": {
"name": "Alice",
"tasks": ["translate"]
¥
}

Ban c6 thé merge c6 diéu kién, thdm chi hop nhat danh sach:

def deep_merge_reducer(states: list[dict]) -> dict:
merged = {"agent": {"name": "", "tasks": [1}}
for state in states:
agent = state.get("agent", {})
if "name" in agent:
merged["agent"]["name"] = agent["name"]
if "tasks" in agent:
merged["agent"]["tasks"] += agent["tasks"]

return merged

Gia sir ban c6 m6t hé thong thu thap thong tin sdn pham ti nhiéu nguén. Mbi node (agent) sé tra
vé thong tin chi tiét khac nhau vé san pham, nhu:

e name
e price

e reviews

Méi théng tin nam trong mét cau tric nested dictionary:

{
"product": {
"name": ...,
"price": ...,

"reviews": [...],



Chulng ta sé merge lai tat ca thanh mét state hoan chinh.

1. Pinh nghia state phuc tap

from typing import TypedDict, Optional
from langgraph.graph import StateGraph, END

class Productinfo(TypedDict, total=False):
name: Optional[str]
price: Optional[float]

reviews: list[str]

class State(TypedDict, total=False):

product: Productinfo

2. Cac node thu thap thong tin khac nhau

def fetch_name(state):
return {
"product": {

"name": "Smartphone X"

def fetch_price(state):

return {
"product": {
"price": 799.99
}
}

def fetch_reviews(state):
return {
"product": {

"reviews": ["Good value", "Excellent battery", "Fast delivery"]

3. Merge state phuc tap bang custom reducer



LangGraph sé merge cac dicts theo mac dinh, nhung véi dict 16ng nhau, ban can viét custom

reducer .

def nested_merge_reducer(states: list[dict]) -> dict:
merged = {"product": {}}
for state in states:
product = state.get("product", {})
for key, value in product.items():
if key == "reviews":
merged["product"].setdefault("reviews", []).extend(value)
else:
merged["product"][key] = value

return merged

4. Tao Graph

graph = StateGraph(State)

graph.add_node("name", fetch_name)
graph.add_node("price", fetch_price)

graph.add_node("reviews", fetch_reviews)

graph.add_edge("name", END)
graph.add_edge("price", END)
graph.add_edge("reviews", END)

graph.set_entry_point(["name", "price", "reviews"])

graph.set_finish_point(END, nested_merge_reducer)

app = graph.compile()

result = app.invoke({})

print(result)

Két qua mong doi:

{
"product": {
"name": "Smartphone X",
"price": 799.99,

"reviews": [



"Good value",
"Excellent battery",
"Fast delivery"
]
}
}

Ghi chu:

e Néu ban khéng viét reducer, cac dict 16ng nhau sé bi ghi de.
e nested_merge reducer gilp két hop théng minh cac phan ti trong product .

3. Giua thu tu hoac gan vai tro
Trong mot s6 trudng hop, ban mudn biét dugc nhanh nao trad vé céi gi, thay vi merge chung.
def role_based_reducer(states: list[dict]) -> dict:
return {
"summarizer_result": states[0]["output"],

"validator_result": states[1]["output"],

"rewriter_result": states[2]["output"],

Vi Du

Ban dang xay dung moét ing dung hdi thoai v6i nhiéu agent khac nhau tham gia déi thoai. Moi
agent déng mot vai tro (vi du: Customer, Support, Bot), va ban muén gilr tha tu 161 thoai cling véi
vai tro rd rang.

1. Pinh nghia State

from typing import TypedDict
from langgraph.graph import StateGraph, END

class Message(TypedDict):
role: str

content: str

class ChatState(TypedDict, total=False):

messages: list[Message]

2. Cac node déng vai khac nhau



def customer_node(state):
return {
"messages": [

{"role": "customer", "content": "T6i mudn kiém tra don hang ctia minh."}

def support_node(state):
return {
"messages": [

{"role": "support", "content": "Chao anh/chi, vui long cung cdp ma don hang a."}

def bot_node(state):
return {
"messages": [

{"role": "bot", "content": "T6i c6 thé hd trg nhing cau héi thudng gap. Ban mudn hoi gi?"}

3. Custom reducer giir thu tu loi thoai

def ordered_reducer(states: list[dict]) -> dict:
all_messages =[]
for state in states:
msgs = state.get("messages", [])
all_messages.extend(msgs)

return {"messages": all_messages}
Luu y: extend gilp n6i danh sach 16i thoai tr cdc node theo dung thu tu goi.
4. Xay dung LangGraph

graph = StateGraph(ChatState)

graph.add_node("customer", customer_node)
graph.add_node("support", support_node)
graph.add_node("bot", bot_node)



graph.add_edge("customer", "support")
graph.add_edge("support", "bot")
graph.add_edge("bot", END)

graph.set_entry point("customer")

graph.set_finish_point(END, reducer=ordered_reducer)

app = graph.compile()
result = app.invoke({})

from pprint import pprint

pprint(result)

Két qua mong doi:

{
'messages': [
{'role': '‘customer’, 'content': 'T6i mudn ki€m tra don hang cta minh.'},
{'role": 'support', 'content': 'Chao anh/chi, vui long cung cdp ma don hang a.'},

{'role': 'bot', 'content’: 'T6i c6 thé hd trg nhiing cau hdi thudng gap. Ban mudn héi gi?'}

4. Gop theo trong so6(Weighted merge )

Khi ban c6 nhiéu nguén dir liéu va muén uu tién nguén nao dé, ban cé thé merge cé trong sé.

def weighted_merge_reducer(states: list[dict]) -> dict:
scores = [0.5, 0.3, 0.2] # trong s6 cho ting nhanh
merged_output = ""
for state, score in zip(states, scores):
merged_output += f"{score:.1f} * {state['text']}\n"

return {"combined_output": merged_output}
Vi du

Gia sir c6 3 agent khac nhau dé xuat moét cau tra 10i cho cing mot cau haéi, nhung moi agent c6 dd
tin cay khac nhau. Ban muon:

e GOp két qua trd vé cua ho,
e Nhung két qua nao dang tin hon thi nén anh hudng nhiéu hon dén két qua cudi cung.



1. Khai bao State

from typing import TypedDict

class State(TypedDict, total=False):

suggestions: list[dict] # M6i dé xuat c 'text' va 'score'

2. Tao cac node véi "dé xuat" khac nhau

def agent_1(state):

return {"suggestions": [{"text": "Tra I0i tUr agent 1", "score": 0.8}]}

def agent_2(state):

return {"suggestions": [{"text": "Tra I&i tUr agent 2", "score": 0.6}]}

def agent_3(state):

return {"suggestions": [{"text": "Tra I0i tUr agent 3", "score": 0.9}]}

3. Gop theo trong s6(Weighted merge )

def weighted_merge(states: list[dict]) -> dict:

from collections import defaultdict

scores = defaultdict(float)

for state in states:
for suggestion in state.get("suggestions", [1):
text = suggestion["text"]
score = suggestion.get("score", 1.0)

scores[text] += score # Cong diém néu cé trung cau tra loi
# Chon text c6 téng di€m cao nhat
best text = max(scores.items(), key=lambda x: x[1])[0]

return {"final_answer": best_text}

defaultdict: xem chi tiét tai https://docs.vhterp.com/books/ky-thuat-lap-trinh-

python/page/defaultdict

4. Xay dung do thi


https://docs.vhterp.com/books/ky-thuat-lap-trinh-python/page/defaultdict
https://docs.vhterp.com/books/ky-thuat-lap-trinh-python/page/defaultdict

from langgraph.graph import StateGraph, END
graph = StateGraph(State)

graph.add_node("agent_1", agent_1)
graph.add_node("agent 2", agent_2)
graph.add_node("agent_3", agent_3)

graph.add_edge("agent_1", END)
graph.add_edge("agent_2", END)
graph.add_edge("agent_3", END)

graph.set_entry_point("agent_1")
graph.set finish_point(END, reducer=weighted_merge)

app = graph.compile()

result = app.invoke({})

print(result)
Két qua:

{'final_answer': 'Tra 10i tr agent 3'}

5. Reducers + Pydantic = An toan tuyét doi

Khi reducer tra vé mot dict, ban cé thé dung Pydantic d€ dam bao két qua hop |é va chat ché:
from pydantic import BaseModel

class FinalState(BaseModel):
name: str
summary: str

mood: str

def reducer_with_validation(states):
merged = {}
for s in states:
merged.update(s)

return FinalState(**merged).dict()



Tinh huéng thuc té:
Gid s ban dang xay dung mét hé théng tro ly Al cho cham séc khach hang. Ban c6 nhiéu "nhanh"

(agents) cung phan tich yéu cau cla ngudi dung dé trich xuat théng tin: name, email, issue .

44 Mbi agent c6 thé phat hién mét phan thong tin. Ban mudn:

e GOp két qua lai,
e Va dam bao két qua cubi cung dung dinh dang, day du, an toan.

1. Pinh nghia state véi Pydantic

from pydantic import BaseModel, EmailStr

from typing import Optional

class UserRequest(BaseModel):
name: Optional[str]
email: Optional[EmailStr]

issue: Optional[str]

2. Tao cac Agent

def extract_name(state):

return {"name": "Nguyén Van A"}

def extract_email(state):

return {"email": "nguyenvana@example.com"}

def extract_issue(state):

return {"issue": "Khong dang nhap dugc vao tai khodn"}
3. Tao Reducer sit dung Pydantic dé ki€m tra tinh hop 1é

def safe_merge(states: list[dict]) -> dict:
merged = {}
for state in states:

merged.update(state)

# Ki€m tra hop 1é bang Pydantic

validated = UserRequest(**merged)



return validated.dict()
4. Xay dung Graph
from langgraph.graph import StateGraph, END

graph = StateGraph(UserRequest)

graph.add_node("name", extract_name)
graph.add_node("email", extract_email)

graph.add_node("issue", extract_issue)

# Cho cac node chay song song
graph.add_edge("name", END)
graph.add_edge("email", END)
graph.add_edge("issue", END)

graph.set_entry_point("name")

graph.set_finish_point(END, reducer=safe_merge)

app = graph.compile()

result = app.invoke({})

print(result)

Két qua

{
'name’': 'Nguyén Van A',
'email': 'nguyenvana@example.com’,
'issue': 'Khong dang nhap dugc vao tai khodn'

}

6. Két hop véi ToolCall

Né&u cac nhanh la cac cong cu (tools), ban cé thé dung reducer dé phan tich két qua tu tirng cong
cu:

def tool_result_reducer(states):

results = {}



for state in states:
tool_name = state["tool"]
result = state["result"]
results[tool_name] = result

return {"tools_result": results}

Tinh hubéng thuc té:

Ban cé m6t hé théng Al assistant, khi ngudi dung hoi:

€4 'THj tén 1a Minh, email cla toi 13 minh@example.com, tdi cdn ho trg vé héa
don."

Ban dung LLM dé& tach théng tin d6, nhung thay vi chi tach thd cong, ban dung ToolCall dé giao
cho ting tool x{r ly riéng mot phan.

1. Pinh nghia Tool va State v@i Pydantic

from pydantic import BaseModel, EmailStr
from typing import Optional

from langchain_core.tools import tool

class UserInfo(BaseModel):
name: Optional[str]
email: Optional[EmailStr]

issue: Optional[str]

2. Dinh nghia cac Tool dung ToolCall

@tool
def extract_name_tool(text: str) -> dict:
if "tén la" in text:
return {"name": "Minh"}

return {}

©tool

def extract_email_tool(text: str) -> dict:



if "email" in text:
return {"email": "minh@example.com"}

return {}

@tool
def extract_issue_tool(text: str) -> dict:

return {"issue": "hé trg vé hdéa don"}

3. Dung LangGraph goi cac Tool + Gop lai bang Reducer

from langgraph.graph import StateGraph, END
from langgraph.graph.message import ToolMessage

from langgraph.prebuilt.tool_node import ToolNode

# Khai tao ToolNode

tool_node = ToolNode(tools=[extract_name_tool, extract_email_tool, extract_issue_tool])

# Reducer sir dung Pydantic dé€ validate két qua
def merge_tool_results(states: list[dict]) -> dict:
merged = {}
for state in states:
merged.update(state)

return Userinfo(**merged).dict()

4. Tao Graph

graph = StateGraph(Userinfo)

# Tao mot node dé€ goi tool dua vao user input
def prepare_tool_call(state):
return ToolMessage(
tool_name="extract_ name_tool", # Khong can qua cu thé& vi ToolNode sé tu chon tool phu hgp

tool_input={"text": "T6i tén la Minh, email cla téi la minh@example.com, téi can ho trg vé héa don."}
graph.add_node("call_tool", prepare_tool_call)
graph.add_node("tool_node", tool_node)

graph.add_edge("call_tool", "tool_node")

graph.add_edge("tool_node", END)



graph.set_entry_point("call_tool")

graph.set_finish_point(END, reducer=merge_tool_results)

app = graph.compile()

result = app.invoke({})

print(result)

Két qua

{

"name": "Minh",

"email": "minh@example.com",

"issue": "hd trg vé hda don"

}

Loi ich cua viéc dung ToolCall:

Tach vai tro
Két hagp logic
An toan d{r liéu

Tu dong

Tinh nang

Loi ich
Méi Tool xtr ly mét phan dir liéu
Dé& dang ma rong thém Tool ma khdng phai viét lai toan bd
Pydantic ddm bdo két qua hgp |&, ding dinh dang

ToolNode sé chon tool phu hgp dua vao tén tool va input

Tac gia: Po Ngoc Tu
Coéng Ty Phan Mém VHTSoft
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