Memory (BO nho)

Mét trong nhitng yéu té quan trong nhat dé tao nén su khac biét gilta mét agent “binh
thuong” va mot agent “dinh cao” san sang chay trén méi truong thuc té (production).

Tac gia: Po Ngoc Tu

Coéng Ty Phan Mém VHTSoft

e GiGi Thiéu

e Thém BO Nhé Ngan Han vao Agent trong LangGraph

e Thuc hanh bé nhd ngan han

e Dinh dang state schema trong LangGraph ti TypeDict sang Pydantic

e Céch Tuy Chinh Cap Nhat Trang Thai bang Reducers

e Public State, Private State va Multiple State Schemas trong LangGraph

e Thuc hanh Public State and Private State
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(Y A | A
Gidil Thieu
Ti€p tuc hanh trinh - Buéc vao mét chu dé cuc ky

quan trong: Memory (B6 nhé) trong LangGraph

Trong phan nay, chidng ta sé dao sau vao mot chid dé déng vai tro song con khi xay dung agent
bang LangGraph - d6 chinh |a memory (bd nhé). Va khéng chi néi dén tri nhé ngan han(short
term memory), ma ca tri nhé dai han(long term memory) niia!

Ngay tir dau, ban sé nhan ra: day chinh 1a mét trong nhirtng yéu té quan trong nhat dé tao
nén su khac biét giita mot agent “binh thudng” va mét agent “dinh cao” san sang chay trén maoi
trudng thuc té (production).

N6i don gian:
Ung dung ctGa ban cé that su théng minh va dang nhé hay chi dung lai 8 mic “cho vui” -
tat ca nam & cach ban xtt ly memory.

Vay chung ta sé hoc gi?

Chung ta sé bat dau vdi phan dé trudc - tri nhé ngan han(short term memory). Pay la loai bd
nhé gan lién vGi cudc tré chuyén hién tai gilra ngudi dung va agent.

N&u ban muén agent cGa minh hi€éu dugc mach héi thoai (biét ban vira néi gi, nhé cau héi trudc,
khéng bi “mat tri nhé ngan han”), thi ban can phai kich hoat tri nhé dai han(long term
memory) cho né.

Va ban sé thay: Viéc nay cuc ky don gian véi LangGraph.

Cé6 nhitng thi ban can nam trudc

Trong tai liéu chinh thdc cha LangGraph, khi ho bat dau néi vé memory, ho thudong dua ra rat nhiéu
khai niém nhu:

e cach dinh dang schema cua state,
e dung reducer tuy chinh (custom reducers),
e hay st dung nhiéu schema trang thai trong mét ing dung.

Thanh that ma néi, cach LangGraph viét tai liéu khong phai lic nao ciing dé hiéu, tham chi
c6 thé gay réi néu ban mdi bat dau.

Vi vay, chiing ta sé lam ro ba khai niém dé truéc - theo cach don gian, truc quan va ding ban
chat, gilip ban hiéu sau ma khéng bi réi béi qua nhiéu dong code.



Muc tiéu cua phan nay la gi?

e Gilp ban hiéu ré tri nhé ngan han(short term memory) hoat déng nhu thé nao trong
LangGraph.

e Lam quen véi cac khdi niém nang cao: state schema, custom reducer, va multiple schemas .

e Tap trung vao phan tu duy va logic, khong sa da vao chi tiét lap trinh.

H&y san sang! Trong nhiing bai ti€p theo, ching ta sé cung nhau khdm pha ky hon vé 4 khai niém
trén, véi nhirng vi du thuc té va truc quan nhat.

Ban chi can nhd: dung dé tai liéu khé hi€u lam ban nan long - ching ta sé di tirng budc, va
ban chac chan sé lam duoc.

Tac gia: Po Ngoc Tu
Coéng Ty Phan Mém VHTSoft
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Thém B3 Nhé Ngan Han vao
Agent trong LangGraph

Trong bai hoc nay, ching ta sé tim hi€u cach thém bé nhé ngan han (short-term memory) vao
agent dé nd cé thé ghi nhd nglr cdnh clha cudc tro chuyén. Diéu nay gilp agent hiéu dugc cac yéu
cau lién tiép tir ngudi dung mét cach chinh xac hon.

~ ~ 2 "N Vé N Vé
Van de cua Agent Khong Co Bo Nho
Trong bai tap trudc, ching ta da xay dung mot agent don gian cé thé thuc hién cac phép tinh toan
hoc bang cach di chuyén qua cac node "assistant" va "tools". Tuy nhién, agent nay c6é mét han
ché I6n: né khéng c6 bd nhé.

Vi du minh hoa:

1. Nguoi dung yéu cau:

"3+ 5"

- Agent tra |0i: "Téng cda 3 + 5 = 8"
2. Nguoi dung tiép tuc:

"nhén két qua vadi 2"

Néu agent khéng c6 bd nhd, né sé khong hiéu "két qua" dm chi két qua trudc dé va yéu cau
ngudi dung cung cap lai sé:

"Téi cdn mdt s6 cu thé dé nhdn vdi hai. Ban vui long cung cap s6 ban muén nhan"

Diéu nay gay bat tién vi ngudi dung phai lap lai thong tin da cung cap trudc do.

Cach Them Bo Nhé Ngan Han vao Agent

Trong LangGraph, viéc thém bd nhé ngan han rat don gidn bang cach st dung module
MemorySaver . Module nay gitp luu tritr thong tin tam thoi trong mét phién hoi thoai cu thé.

1. S&* dung MemorySaver tai budc compile

Khi khai tao agent, ching ta thém b6 nhé vao trong qué trinh compile:
from langgraph.checkpoint.memory import MemorySaver

memory = MemorySaver()



react_graph_memory = builder.compile(checkpointer=memory)

2. SU dung thread_id dé phan biét cac cudc hodi thoai

D& ddm bao bd nhé chi 4p dung cho mét phién tro chuyén cu thé, ta s dung thread_id khi goi

invoke :
config = {"configurable": {"thread_id": "1"}}
messages = [HumanMessage(content="Add 3 and 4.")]

messages = react_graph_memory.invoke({"messages": messages},config)

Tac gia: Po Ngoc Tu
Coéng Ty Phan Mém VHTSoft
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rThuc hanh b6 nhé ngan h
rc hanh b6 nhd ngan han
Trong bai hoc nay, ching ta sé hoc cach thém bd nhé ngan han vao agent ciia minh.

1. Cai dat
Tai console:

* cd project_name
* pyenv local 3.11.4
* poetry install

* poetry shell

* jupyter lab

2. Tao file .env

* OPENAI_API_KEY=your_openai_api_key

* LANGCHAIN_TRACING_V2=true

* LANGCHAIN_ENDPOINT=https://api.smith.langchain.com
* LANGCHAIN_API_KEY=your_langchain_api_key

* LANGCHAIN_PROJECT=your_project_name

3. K&t ndi vdi tép .env nam trong clng thu muc cla notebook

#pip install python-dotenv

import os
from dotenv import load_dotenv, find_dotenv
_ = load_dotenv(find_dotenv())

openai_api_key = os.environ["OPENAI_API_KEY"]

3. Cai dat LangChain

#!pip install langchain

#!pip install langchain-openai

from langchain_openai import ChatOpenAl



chatModel35 = ChatOpenAl(model="gpt-3.5-turbo-0125")
chatModel4o = ChatOpenAl(model="gpt-40")

4. LLM két hop véi nhiéu céng cu ho tro

from langchain_openai import ChatOpenAl

from langchain.tools import tool

©tool
def multiply(a: int, b: int) -> int:
"""Multiply a and b.

Args:
a: first int
b: second int

returna*b

@tool
def add(a: int, b: int) -> int:
"""Adds a and b.

Args:
a: first int
b: second int

returna + b

@tool
def divide(a: int, b: int) -> float:

"""Divide a and b.

Args:
a: first int
b: second int

returna/b

tools = [add, multiply, divide]

IIm_with_tools = chatModel4o0.bind_tools(tools, parallel_tool_calls=False)



parallel_tool _calls=True

Day la goi cédng cu song song (chay nhiéu céng cu cung luc).

e Y tudng: Néu md hinh can goi nhiéu cdng cu dé tra 18i ngudi duing, né cé thé goi tat ca
cac cong cu cung moét ldc, khéng can cho ting cai chay xong.

e Uu diém: Nhanh hon! Vi céc céng cu chay déng thai.

e Khi nao nén dung: Khi cic céng cu khéng phu thudc vao két qua cla nhau. Vi du: ban
hdi dong thoi "thoi tiét ¢ TP. H6 Chi Minh?" va "gia Bitcoin hdm nay?" — hai viéc nay déc
lap nhau.

parallel_tool_calls=False

Day la goi céng cu tuan tu (chay lan lugt ting cdi mot).

e Y tudng: Mbi cong cu dugc goi theo thu tu, cai sau c6 thé dung két qua cla céi trudc.
e Uu diém: Gilt ding logic néu can két qua tirng budc.
o Khi nao nén dung: Khi cic céng cu phu thuéc 1an nhau. Vi du:
o Buéc 1: Tinh téng
o Budc 2: Dung két qua téng dé chia 2
- Phai lam tung budc theo thir tu.

Chi tiét tai

https://python.langchain.com/docs/how to/tool calling parallel/

5. Xay dung mét ing dung (goi la do thi trong
langgraph) quyét dinh xem cé nén tré chuyén bang
LLM hay s dung cong cu

Use tool

LLM .
Start > . — \: End

Do not use tool

5.1 Pinh nghia State schema

from langgraph.graph import MessagesState


https://python.langchain.com/docs/how_to/tool_calling_parallel/
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class MessagesState(MessagesState):
# Add any keys needed beyond messages, which is pre-built

pass

5.2 Dinh nghia Node dau tién

from langgraph.graph import MessagesState

from langchain_core.messages import HumanMessage, SystemMessage

# Khai bdo System message
sys_msg = SystemMessage(content="Ban la trg ly h{tu ich c6 nhiém vu thuc hién phép tinh s6 hoc trén mot tap

hgp dir liéu dau vao.")

# Dinh nghia Node
def assistant(state: MessagesState):

return {"messages": [lIm_with_tools.invoke([sys_msg] + state["messages"])]}

[sys_msqg] + state["messages"]

e sys_msg la 1 SystemMessage dinh hudng vai tro Al, vi du:
SystemMessage(content="Ban la trg ly toan hoc.")
e state["messages"] : la cac tin nhan trudc do (gilta nguoi dung va Al).

5.3. Két hop céc Node va Edge dé xay dung Graph

from langgraph.graph import START, StateGraph
from langgraph.prebuilt import tools_condition
from langgraph.prebuilt import ToolNode

from IPython.display import Image, display

# Build graph
builder = StateGraph(MessagesState)

builder.add_node("assistant", assistant)

builder.add_node("tools", TooINode(tools))

# Add the logic of the graph
builder.add_edge(START, "assistant")

builder.add_conditional_edges(

"assistant",



# NEu cau tra 10i gan nhét cla assistant la mot 16i goi téi tool, Thi diéu kién tools_condition sé quyét dinh di
ti€p dén node tools
# Ngugc lai, tools_condition s& quyét dinh chuyén sang node END (két thic luéng, tra két qua ra ngoai).

tools_condition,

# PAY ATTENTION HERE: from the tools node, back to the assistant

builder.add_edge("tools", "assistant")

# PAY ATTENTION: No END edgge.

# Compile the graph

react_graph = builder.compile()

# Visualize the graph
display(Image(react_graph.get graph(xray=True).draw_mermaid_png()))

-

tools

5.4 Chay ung dung

messages = [HumanMessage(content="Add 3 and 4.")]
messages = react_graph.invoke({"messages": messages})

for m in messages['messages']:

m.pretty_print()
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(call_AKxpCcslEcimrNFVBEWZ2Ru3) Call ID: call AKxpCcslEcimrNFVYBEWZ2Ru3 Args: a: 3 b: 4
e TOOI Message
= Name: add 7
n A ? =

5.5 Tiép tuc hoi Agent

messages = [HumanMessage(content="Multiply that by 2.")]

messages = react_graph.invoke({"messages": messages})

for m in messages['messages']:

m.pretty_print()

e Human Message
] | need a SpeCifiC number to mu|t|p|y by 2

Could you please provide the number you want to multiply?

44 Nhu ban thdy, Agent yéu cau cung cdp mdt sé cu thé dé thuc hién phép tinh
nhén, né khéng nhé duoc két qua cua phép tinh céng dé thuc hién d trén

6. Thém bo nhé

from langgraph.checkpoint.memory import MemorySaver
memory = MemorySaver()
react_graph_memory = builder.compile(checkpointer=memory)

# PAY ATTENTION HERE: see how we specify a thread

config = {"configurable": {"thread_id": "1"}}

# Enter the input

messages = [HumanMessage(content="Add 3 and 4.")]



# PAY ATTENTION HERE: see how we add config to referr to the thread_id

messages = react_graph_memory.invoke({"messages": messages},config)

for m in messages['messages']:

m.pretty print()
Két qua

========s=====s=================== Human Message
================================= Add 3 and 4.

=== ====s=s=s==s=s================== Aj Message
================================== 00| Calls: add
(call_7IH6zvBw4rMeTG3Zu66i53eW) Call ID: call_7IH6zvBw4rMeTG3Zu66i53eW Args: a: 3 b: 4
=== s=ssssss=ssss=s=s================ 00| Message

=== ===ssss====================== Name: add 7
=====s==s=s=ss=ss=s=ss=s=s==s============ Aj Message
================================== [hesumof 3and 4 is 7.

Ti€p tuc yéu cau phép tinh nhan

# PAY ATTENTION HERE: see how we check if the app has memory

messages = [HumanMessage(content="Multiply that by 2.")]

# Again, see how we use config here to referr to the thread_id

messages = react_graph_memory.invoke({"messages": messages}, config)

for m in messages['messages']:

m.pretty_print()

================================ Human Message
================================= Multiply that by 2.
=====s=ss=s=ss=s=================== Aj Message
================================== 00| Calls: multiply
(call_x3tKpGBsTHUCbVwzBr3PiNnl) Call ID: call x3tKpGBsTHUCbVwzBr3PiNnl Args:

Agent da nhé dugc két qua cla phép tinh cong va thuc hién phép tinh nhén

Tac gia: Do Ngoc Tu
Céng Ty Phan Mém VHTSoft
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Pinh dang state schema
trong LangGraph tu TypeDict
sang Pydantic

Trong ba bai hoc tiép theo, chung t6i sé giéi thiéu
cho ban vé mot sé khai niém thu vi ma ban sé gap
trong tai liéu cua LangGraph, dac biét la trong phan
memo.

Tuy nhién, & thoi diém nay, nhing khai niém nay c6 thé gay xao nhang cho ban. Vi vay, ching toi
khéng khuyén khich ban dao sau vao cac chua dé nay ngay ldc nay. Muc tiéu la giap ban
hiéu khai niém va biét noi cé thé tim hiéu thém khi can thiét.

Chu dé dau tién la cac cach dinh dang state schema

trong LangGraph.

Néu ban con nhé, khi tao state schema trong cac bai tap trudc, ching ta luén sir dung loai
TypeDict .

TypeDict la mét céch rat don gian dé xady dung state schema.

Tuy nhién, khi ban lam viéc véi cac ing dung & cap dd production, cach nay c6 thé qua don
gian va thiéu tinh an toan, dac biét trong viéc phat hién 16i hoac canh bao khi cé diéu gi dé
sai trong Ung dung cda ban.

Trong bai hoc nay, chiung tbi sé giai thich ndéi dung ma tai liéu cia LangGraph dé cap vé
cac cach dinh dang state schema:

Bao gom:

Céach s dung TypeDict (co ban nhat)

St dung Literal d€ lam cho TypeDict manh mé hon
St dung dataclass (ti€n bd hon)

Cudi clng va quan trong nhat: si dung Pydantic

. TypeDict trong State Schema



TypeDict la mot cadch don gidn va nhanh chéng dé€ dinh nghia state schema - tic la cau tric trang
thai (state) ma LangGraph sé luu trit va truyén gilta cac node (hoac gitra LLM va cbéng cu).

N6 la mét alias cia TypedDict trong Python, dugc dung dé dinh nghia dictionary c6 ki€u ré rang cho
tung key.

Khi nao nén dung TypeDict ?

e Khi ban muon tao state don gian
e Phu hop véi cac iing dung nhé hoac giai doan thir nghiém
e Khong yéu cau xac thuc dau vao qua nghiém ngat

Cach dinh nghia State Schema véi TypebDict
from typing import TypedDict

class MyState(TypedDict):
name: str
mood: str

count: int

Trong vi du trén, MyState dinh nghia mot state c6 3 trudng:

e name : kiéu str
e mood : kiéu str
e count : ki€u int

Vi du trong LangGraph

from langgraph.graph import StateGraph

# Dinh nghia schema bang TypeDict
class State(TypedDict):
name: str

mood: str

# Tao Graph véi state schema

builder = StateGraph(State)

# Add nodes, edges... (vi du don giadn)
def greet(state: State) -> State:
print(f"Hello, {state['name']}! You seem {state['mood']} today.")

return state



builder.add_node("greet", greet)

builder.set_entry_point("greet")
app = builder.compile()

# Chay thi
initial_state = {"name": "Alice", "mood": "happy"}

app.invoke(initial_state)
Luu y khi dung TypeDict

o Khéng ki€m tra gia tri hop 1é - vi duy, néu ban muén mood chi nhan "happy" hodc
"sad" , thi TypeDict khéng bdo 16i néu ban truyén "angry" .

o Khéng ho tro xac thuc dir liéu phuc tap

e Néu state sai ki€u (vi du count="abc" ), né van c6 thé chay ma khéng bdo 16i rd rang

Uu di€ém Han ché
D& viét, nhanh chdng Khéng xac thuc dir liéu
Phu hop cho prototyping(giai doan thit nghiém hoac xay Dé& gay 16i trong Uing dung 16n
dung ban mau)
S dung chuan Python typing Khong cdnh bdo khi sai dit liéu

Il. Literal

Trong Python, Literal dugc cung cap béi thu vién typing va cho phép ban rang budc gia tri cta

mot bién chi duoc phép nam trong mot tap hop cu thé. Day 13 mot cich tuyét voi d€ tang

tinh an toan cho state schema, dam bao rang ngudi dung hoac ng dung chi cé thé nhap nhimng
gia tri hop lé.

Literal trong State Schema
Khi dinh nghia trang thai (state) trong LangGraph, ban c6 th€ muén giéi han mét trudng nao dé
chi nhdn mot s6 gia tri nhat dinh.

Vi du: trang thai "mood" chi dugc la "happy" hodc "sad" — khong dugc la "angry", "confused", Vv.v.

Vidul
from typing import TypedDict, Literal

class MyState(TypedDict):
mood: Literal["happy", "sad"]



Trong vi du trén:
e Truong mood chi duogc nhan mot trong hai gia tri: "happy" hodc "sad".
e Néu ban c6 gang gan gia tri khdc nhu "excited" hodc "angry", thi trinh phan tich tinh (hoac

cac céng cu nhu pydantic ) s& canh bao 16i.

Vidu 2
from typing import TypedDict, Literal

class UserState(TypedDict):
name: str

mood: Literal["happy", "sad"]

Gia tri hop lé:

state: UserState = {
"name": "Alice",

||m00d||: "happy"

Gia tri khong hop |é (trinh kiém tra type sé canh bao):

state: UserState = {
"name": "Alice",

"mood": "angry" # [J] Khéng nam trong Literal["happy", "sad"]

Trong LangGraph, ban c6 thé s&r dung Literal dé ddm bao rang luéng logic cla ban hoat déng ding
nhu mong dgi.
Vi du:

class WorkflowState(TypedDict):

step: Literal["start", "processing", "done"]
Véi dinh nghia nay, ban c6 thé ddm bao:

e Chi cac budc "start", "processing", hoac "done" mdi dugc st dung.
e Tranh 16i do nhép sai chubi hoac thi€u kiém tra logic.

IIl. dataclass dé tao state schema

Nhac lai dataclass trong python



dataclasses gilp ban tu dong tao ra cac phuong thuc nhu:

e _init_() - ham khdi tao

e _repr_() - biéu dién déi tugng

__eq_() -sosanh bang

__hash_() - dung cho tap hop, tur dién
It (), _le_(...Nnéu ban bat order=True

Vi du
from dataclasses import dataclass

@dataclass
class Person:
name: str

age: int
Python sé tu dong sinh ra:

def __init_ (self, name: str, age: int):
self.name = name

self.age = age

dataclass dé tao state schema(Chi tiét vé dataclass

- N
tai day)
from dataclasses import dataclass

@dataclass

class ConversationState:
name: str
mood: str

count: int = 0 # Gié tri mac dinh
__post_init__ : logic sau khi khéi tao

@dataclass
class State:
name: str

mood: str


https://docs.vhterp.com/books/ky-thuat-lap-trinh-python/page/dataclass
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def _ post_init__(self):
if self.mood not in ["happy", "sad"]:

raise ValueError("Mood must be 'happy' or 'sad"")

Hop 1é

state = State(name="Lan", mood="happy")
print(state)

# Output: ConversationState(name='Lan', mood="'happy')

Khéng hop 1é

state = State(name="Lan", mood="angry")

# Output: ValueError: Mood must be 'happy' or 'sad’

IV. Dung Pydantic lam State Schema trong LangGraph

Chi tiét vé Pydantic

Trong LangGraph, State Schema dinh nghia cau tric dir liéu sé dugc truyén va cap nhat gilra cac
node trong graph.

Pydantic 1& mét thu vién manh mé gilp xac thuc dir liéu, ki€m tra 16i dau vao va dinh ki€u roé
rang, rat phu hgp cho cac ing dung thuc té (production-level).

Uu diém khi dung Pydantic cho State Schema
e Ty dong kiém tra va xac thuc d{r liéu dau vao
e Xac dinh ki€u dir liéu rd rang, dé doc

e Hién thij 16i rd rang va chi tiét khi dit liéu khdong ding dinh dang
e D& md rong, dé bao tri khi project phic tap hon

Cach dinh nghia State Schema bang Pydantic

Ban sé tao mot I6p ké thura tUr pydantic.BaseModel .
Mbi thudc tinh clia 16p dai dién cho mot phan trong trang thai.

1. Cai dat pydantic

pip install pydantic

2. Tao State
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from pydantic import BaseModel

from typing import Literal

class MyState(BaseModel):
name: str
age: int

mood: Literal["happy", "sad"]

name : bat budc phai la chudi ( str)
age : la s6 nguyén
mood : chi chdp nhan "happy" hodc "sad" — néu gia tri khac sé béo 16i

Vi du st dung trong LangGraph:

from langgraph.graph import StateGraph, END

from langgraph.checkpoint import MemorySaver

# Dinh nghia schema véi Pydantic
class State(BaseModel):
name: str

mood: Literal["happy", "sad"]

# Node don gidn: in trang thai hién tai
def print_state(state: State):
print(f"[[] {state.name} dang cadm thay {state.mood}")

return state

# Tao graph

builder = StateGraph(State)
builder.add_node("printer", print_state)
builder.set_entry_point("printer")

builder.set_finish_point("printer")

# Chay
graph = builder.compile()
graph.invoke({"name": "An", "mood": "happy"}) # [ OK

graph.invoke({"name": "An", "mood": "angry"}) # [ Gay léi ValidationError

Khi c6 16i, ban sé thay:



ValidationError: 1 validation error for State
mood

unexpected value; permitted: 'happy', 'sad' (type=value_error.const; given=angry; permitted=('happy’, 'sad'))

Mé rong véi mac dinh va tuy chinh:
from pydantic import Field

class State(BaseModel):
name: str = Field(..., description="Tén nguoi dung")

mood: Literal["happy", "sad"] = "happy" # mac dinh la happy

e Day la cach ban tao mot State Schema trong LangGraph bang Pydantic .
e BaseModel la I&p co sé cla Pydantic dung dé€ dinh nghia va kiém tra ki€u dit liéu.

name: str = Field(..., description="Tén ngusi dung")

e name la mét thudc tinh bat budc phai la chudi (str).

e Field(...) v&i ddu ba chdm ... cé nghia |a gia tri nay bat buéc phai duoc truyén vao.

e description="Tén ngudi dung" chi la mo ta - khéng bat budc, nhung hitu ich khi dung dé sinh
docs hoac debug.

NEu ban khong truyén name, ban sé nhan duoc 16i:

ValidationError: 1 validation error for State
name

field required (type=value_error.missing)

mood: Literal["happy", "sad"] = "happy"

e mood la mot thudc tinh tuy chon véi gid tri mac dinh la "happy" .

e Literal["happy", "sad"] c6 nghia la: chi dugc phép la "happy" hoac "sad". Bat ky gid tri nao
khac déu bi tir choi.

e = "happy" nghia la néu nguoi dung khong truyén gid tri mood , thi mac dinh sé la "happy" .

State(name="An") # OK, mood mac dinh la "happy"
State(name="An", mood="sad") # OK

State(name="An", mood="angry") # [] L&i vi "angry" khéng nam trong ["happy", "sad"]
Tong két:

Thanh phan Giai thich



Field(...)

description

Literall...]

= "gia tri"

Déanh d&u gié tri la bat budc
Ghi chui mo ta, dung cho docs
Rang budc gid tri chi dugc nam trong mét tap hgp cé dinh

Thiét 1ap gia tri mac dinh néu khéng truyén vao

Tac gia: Do Ngoc Tu
Coéng Ty Phan Mém VHTSoft


https://vhtsoft.com/

Cach Tuy Chinh Cap Nhat
Trang Thai bang Reducers

Trong LangGraph, Reducers |a nhitng ham dac biét dugc sir dung dé€ tédng hop dir liéu hoac két
hop trang thai khi cé nhiéu luéng song song (parallel branches) trd vé két qua khac nhau.
N6i cach khéc:

44 Khi ban chay nhiéu node cung luc (parallel), va muén gom két qua tur ching lai
dé dua vao budc ti€p theo - thi ban can mét 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 céac két qua dé vé mot trang thai chung trudc khi di tiép.

Muc dich Chi tiét

Két hop dit liéu Khi cé 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 Téng hop két qua LLM, két hgp thdng tin tir nhiéu ngudn

Gid st ban cé 3 nhanh song song:

e Node A x(r ly phan tén.
e Node B xU 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


https://vhtsoft.com/




Public State, Private State va
Multiple State Schemas
trong LangGraph

Vi Du Minh Hoa: Cira Hang Suta May Tinh

1. Public State - Giao Tiép Pon Gian Véi Khach Hang

e Kich ban: Ban mang may tinh bi hdng dén clra hang sta chira.
e Cudc tro chuyén:
o Ban: "May tinh cula t6i khong hoat déng nira, t6i khéng biét ly do."
o Nhan vién: "Ching tbi sé kiém tra va bdo lai cho ban sau."
o Dac diém:
o Thong tin don gian, dé hiéu.
o Khéng di vao chi tiét ky thuat.

- Day chinh la public state trong Landgraaf: trang thai ma nguoi dung cudi (khach hang) tuong
tac truc tiép.

2. Private State - Giao Tiép Noi Bo Ky Thuat

e Kich ban: Nhan vién chuyén may tinh cho déi ky thuat.
e Cudc tro chuyén:
o Ky thuéat vién 1: "Kiém tra nguon dién, c6 thé do adapter."
o Ky thuét vién 2: "Test RAM va 6 cing, c6 thé bi bad sector."
. Dac diém:
o Thong tin ky thuat phuc tap, chi danh cho ndi bé.
o Khach hang khong can biét chi tiét nay.

- Day la private state: trang thai n6i bo dé xi ly logic phic tap.

3. Két Qua Cudi Cung - Quay Lai Public State

e Ky thuat vién téng hgp két quad va bao lai cho nhan vién:
o "May bi 16i 6 cing, can thay thé vai chi phi 3 triéu déng."
e Nhan vién théng bdo lai cho khach hang:
o "May cla ban bi héng 6 ciing, chidng tbi sé stra trong 2 ngay."



- Théng tin dugc don gian héa tu private state trg lai public state.
Ap Dung Vao LangGraph

1. Public State Schema

e Vai tro: Giao dién tuong tac vaéi ngudi dung.
e Pac diém:

o D{r liéu dau vao/dau ra don gian.

o Vi du: Form dang ky, két qua tim kiém.

2. Private State Schema

e Vai tro: Xu ly logic nghiép vu phuc tap.
o Dac di€m:
o Chra cac bién va thuat toan ky thuat.
o Vidu: X ly dir liéu tlr database, tinh toan Al.

3. Chuyén Déi Gilrta Cac Trang Thai

e Node 1 (Nhan Public State - Tao Private State):

o Nhan thdéng tin don gian tir nguoi dung.

o "Tang doé phuc tap Ién 1000 lan" dé xu ly noi bd.
e Node 2 (Nhan Private State - Tra Public State):

o Téng hop két qua phuc tap.

o "Giam dd phuc tap 999 lan" dé tra vé nguoi dung.

Tai Sao Piéu Nay Quan Trong?

1. Bao Mat: Private state gilp che gidu logic nhay cdm khodi ngudi dung.
2. Hiéu Suat: Tach biét x{r ly phirc tap khoi giao dién nguoi dung.
3. Dé Bao Tri: Thay d6i logic ky thuat ma khéong anh hudng dén trai nghiém ngudi dung.

Loi Khuyén Khi Ap Dung

e Ghi nhé khai niém: Hiéu rd su khéac biét gilra public/private state.
» Dung sa lay vao chi tiét ngay: Tap trung vao bai hoc thuc hanh trudc.
e Quay lai khi can: Khi xay dung iing dung phdc tap, hay tra ctu lai tai liéu nay.

¢4 "LandGraph khéng chi danh cho siéu anh hung - né don gian néu ban
hiéu cach té chuc trang thai!"

Két Luan



Viéc phan chia public/private state giong nhu cadch mot clra hang stra chira hoat dong:

e Public state = Giao ti€p vdGi khach hang.
e Private state = Thdo luan ndi bo ky thuat.
Hi€u dugc diéu nay sé gilp ban thiét k&€ ing dung LangGraph manh mé va dé bao tri!

Multiple State Schemas Qua Vi Du Cira Hang Sua
May Tinh

1. Multiple State Schemas La
Gi?

Trong LangGraph, Multiple State Schemas (Da lugc do trang thai) la cach phan chia trang thai
Ung dung thanh nhiéu "I&p" khac nhau, moi I6p co:

e Muc dich riéng (giao ti€p véi ngudi dung vs xi ly noi bo)
e DO phuc tap riéng (don gian vs ky thuat)
e Pham vi truy cap riéng (public vs private)

Giong nhu mét ctra hang cé khu vuc ban hang (public) va xuéng sua chira (private).

2. Ap Dung Vao Vi Du Cira Hang Stta May Tinh
Schema 1: Public State Schema
(Khu vuc tiép tén)

« Dac diém:
o Ngon ng{r: Bon gian, khdng chuyén mén
o D{r liéu: Chi thong tin can thiét cho khach hang
e Vidu:
e // Public State Schema
{
customerName: "Nguyén Van A",
device: "Laptop Dell XPS",
problem: "Khong khéi déng dugc",

status: "Pang ch&n doan"



Schema 2: Private State Schema
(Xuong ky thuét)

» Dac diém:
o Ngon nglr: Ky thuat, chi tiét
o D{r liéu: Pay da thoéng tin dé stra chira
e Vidu:
e /[ Private State Schema
{
deviceld: "DELL-XPS-2023-SN-12345",
diagnosticLogs: [
{ test: "Power Supply", result: "12V rail unstable" },
{ test: "HDD S.M.A.R.T", result: "Reallocated sectors: 512" }
I
repairPlan: [
{ action: "Replace PSU", part: "PSU-DELL-120W" },
{ action: "Clone HDD to SSD", tools: ["Acronis", "USB-SATA adapter"] }
]
}

3. Cach Chuyén Ddi Giita Cac State Schema

Quy Trinh Xu Ly

1. Public - Private (Node 1)
e Nhan yéu cau don gian tu khach
e "M6 réng" thanh théng sé ky thuat
° def public_to_private(public_state):
private_state = {
'deviceld': lookup_device_id(public_state['device']),
'‘diagnosticLogs': run_hardware_tests(),
‘repairPlan': generate_repair_options()
}

return private_state

2. Private - Public (Node 2)
e T6ng hop két qua ky thuét
» "Rut gon" thanh théng bao dé hi€u



° def private_to_public(private_state):
public_state_update = {
'status': "Da xac dinh 16i",
'solution': f"Thay {private_state['repairPlan'][O]['part']}",
‘cost': calculate_cost(private_state)
}

return public_state_update

4. Loi ich Cua Multiple State Schemas

Tiéu Chi Public State Private State
Péi tuong Khach hang Ky thuat vién
Do phuc tap 1x (dé hiéu) 1000x (chi tiét)
Bdo mat Ai cling thay N6i bd
Vi du thuc té App Mobile Database + Microservices

Uu diém:

e Gidm tai thong tin cho nguoi dung cudi
e Dé dang thay déi logic nghiép vu ma khéng anh hudng giao dién
e Bdo mat théng tin nhay cam (gia von, 16i hé théng...)

5. Sai Lam Can Tranh

1. Nhéi nhét private state vao public
- Lam nguoi dung béi roi véi théng bao kiéu:
"L6i 0x7F do sector 512 bi bad, cdn remap cluster"
2. Thiéu chuyén déi giita cac schema
- Dan dén mat mat thong tin khi giao tiép gilra cac thanh phan
3. Dung chung schema cho muc dich khac nhau
- Nhu bat ky thuat vién dung form don gian ctia khach dé€ ghi chép

Cau Héi Thuc Hanh

Hay thir thiét ké Multiple State Schemas cho cac tinh huéng sau:

1. Ung dung ngan hang
e Public: S6 du tai khoan
e Private: Lich s giao dich chi tiét + thuat todn chéng gian lan



2. Troly doy té
e Public: Triéu ching don gidn ("DPau dau 3 ngay")
e Private: D{r liéu EHR + m6 hinh chan doan Al

44 [T] Meo: Ludn tu hoi "Théng tin ndy cé CAN THIET cho ngudi ding cudi khéng?"
khi thiét ké schema.

Tac gia: Po Ngoc Tu
Coéng Ty Phan Mém VHTSoft
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Thuc hanh Public State and
Private State

1. Cai Pat LangGraph

pip install langgraph

2. Trién Khai Code

from langgraph.graph import Graph
from typing import Dict, Any

# Public State Schema (Danh cho khach hang)
PublicState = Dict[str, Any] # Vi du: {'customer_name': 'John', 'problem': 'Khéng khai déng'}

# Private State Schema (Danh cho ky thuat vién)
PrivateState = Dict[str, Any] # Vi du: {'diagnostics': ['l6i 6 ciing', 'pin héng'l, 'repair_cost': 200}

def receive_complaint(state: PublicState) -> Dict[str, Any]:
"""Node 1: Ti€p nhan yéu cau tur khach hang (Public State)"""
print(f"[T] Nhan vién nhan may tur khach hang: {state['customer_name']}")
print(f"[T] Van dé moé ta: {state['problem']}")

return {"internal_note": f"Khach hang {state['customer_name']} bdo: {state['problem']}"}

def diagnose_problem(state: Dict[str, Any]) -> PrivateState:
"""Node 2: Chuyén sang Private State dé€ chan doan"""

print("\n[T] Ky thuat vién dang kiém tra...")



diagnostics = [
"Test ngudn: OK",
o) cung bi bad sector (LBA 1024-2048)",
"Mainboard 16i khe RAM"
]
return {
‘diagnostics': diagnostics,
'repair_cost': 350,

'technician_notes': "Can thay 6 céing SSD 256GB + vé sinh khe RAM"

def summarize_report(state: PrivateState) -> PublicState:
"""Node 3: Chuyén két qua vé Public State cho khach hang"""
print("\n[T] T6ng hop bdo cdo don gian...")
return {
'‘customer_name': state['internal_note'l.split()[2], # Lay tén tUr internal_note
'solution': "Thay 6 ciing SSD + bao dudng",
‘cost': f"${state['repair_cost']}",

'time_estimate': "2 ngay"

workflow = Graph()

# Thém céc node vao graph
workflow.add_node("receive_complaint”, receive_complaint)
workflow.add_node("diagnose_problem", diagnose_problem)

workflow.add_node("summarize_report", summarize_report)

# K&t ndi cac node
workflow.add_edge("receive_complaint”, "diagnose_problem")

workflow.add_edge("diagnose_problem", "summarize_report")

# Bién dich graph

chain = workflow.compile()



# CHAY Vi DU

# Khdai tao Public State ban dau
initial_state = {
'‘customer_name': 'Nguyén Van A',
‘problem': 'May tinh khéng |én nguén’,

'status': 'received'

# Thuc thi workflow

final_state = chain.invoke(initial_state)

print("\n[T] K&t qua cudi cung (Public State):")

print(final_state)

3. Gidi Thich Hoat bong

Ludng Dir Liéu

Private State: Chédn doan

Public State: Khach hang

!

Private State chi tiét Node 3: Téng hop Public State don gian

Node 1: Tiép nhan Node 2: K§ thuét vién

Két Qua Khi Chay

[ Nhan vién nhan may tir khdch hang: Nguyén Van A

[0 Van dé mo6 ta: May tinh khong 1én nguén
[0 Ky thuéat vién dang kiém tra...

11 Téng hop bdo cdo don gian...

[ K&t qua cudi cung (Public State):

{

‘customer_name': 'Nguyén’,

'solution': 'Thay 6 ciing SSD + bao dudng’,


https://docs.vhterp.com/uploads/images/gallery/2025-04/20250423-5ef500.png

'cost': '$350',

'time_estimate': '2 ngay'

Ghi nh¢é

Public State — Private State

e Node 1 nhan théng tin don gidn, Node 2 mé réng thanh dit liéu ky thuat.
Private State - Public State

e Node 3 loc bd chi tiét khong can thiét, chi gilr lai thong tin khach hang can biét.
Uu Piém LangGraph

e D& dang ma rong thém node (vd: thém node "Xac nhan thanh toan")

e Tach biét ro rang gilta cac tang logic.

Tac gia: Po Ngoc Tu
Coéng Ty Phan Mém VHTSoft
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