Pinh dang state schema
trong LangGraph tu TypeDict
sang Pydantic

Trong ba bai hoc tiép theo, chung téi 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 di€m nay, nhitng khai niém nay cé 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 |a giap ban
hiéu khdi 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.

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

TypeDict la mot cach rat don gian dé xay dung state schema.

Tuy nhién, khi ban lam viéc véi cac ing dung & cap ddé production, cich 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 ng dung cua ban.

Trong bai hoc nay, ching téi sé giai thich néi dung ma tai liéu cia LangGraph dé cap veé
cac cach dinh dang state schema:

Bao gom:

Céch s dung TypeDict (co ban nhat)

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

Cudi clng va quan trong nhat: st dung Pydantic



. TypeDict trong State Schema

TypeDict la mot cadch don gidn va nhanh chéng dé dinh nghia state schema - tic la cdu tric trang
thai (state) ma LangGraph sé luu trit va truyén gitta cac node (hodc gilra LLM va cbéng cu).

N6 la mét alias cla TypedDict trong Python, dugc dung dé dinh nghia dictionary ¢ ki€u rd rang cho
tung key.

Khi nao nén dung TypeDict ?
e Khi ban muén tao state don gian
e Phu hgp véi cadc ing dung nhé hoac giai doan thi nghiém

e Khoéng yéu cau xac thuc dau vao qua nghiém ngat

Cach dinh nghia State Schema véi TypeDict
from typing import TypedDict

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

count: int
Trong vi du trén, MyState dinh nghia mét state cé 3 truong:
e name : ki€u str

e mood : ki€u str
e count : kiéu 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 gian)
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 thu
initial_state = {"name": "Alice", "mood": "happy"}

app.invoke(initial_state)
Luu y khi dung TypeDict

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

o Khéng ho tro xac thuc dir liéu phuc tap

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

Uu diém Han ché
Dé viét, nhanh chdng Khéng xac thuc dir liéu
PhUu hgp cho prototyping(giai doan thi nghiém hodc xay Dé& gay 16i trong ing 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 badi thu vién typing va cho phép ban rang budc gia tri cua
mot bién chi duoc phép nam trong mét tap hop cu thé. Pay 13 mot cach tuyét voi d€ tang

tinh an toan cho state schema, ddm bao rang ngudi dung hoac ting dung chi cé thé nhap nhimng
gid tri hop 1é.

Literal trong State Schema
Khi dinh nghia trang thai (state) trong LangGraph, ban c6 thé muén gidi han mét truong nao dé
chi nhan mot s6 gia tri nhat dinh.

Vi du: trang thai "mood" chi dugc la "happy" hoac "sad" — khdng dugc la "angry", “confused", V.v.

Vidul
from typing import TypedDict, Literal

class MyState(TypedDict):



mood: Literal["happy", "sad"]
Trong vi du trén:
e Truong mood chi dugc 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"]
V@éi dinh nghia nay, ban c6 thé ddm bao:

e Chi cac budc "start", "processing" , hoac "done" md&i 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 thurc nhu:

e _init_() - ham khéi tao

_repr_() - biéu dién déi tugng

__eq_() -sosanh bang

e _hash_() - dung cho tap hop, tu dién
It (), _le_(...néu 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 # Gid tri mac dinh

__post_init__: logic sau khi khéi tao

@dataclass
class State:

name: str


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

mood: str

def _post_ init_ (self):
if self.mood not in ["happy", "sad"]:

raise ValueError("Mood must be 'happy' or 'sad"")
Hop 1&

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

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

Khéng hop 1€

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 d{r 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

Tu déng kiém tra va xac thuc dir liéu dau vao

X&c dinh kiéu dir liéu ré rang, dé doc

Hién thi 16i rd rang va chi tiét khi dit liéu khong ding dinh dang
Dé mé& rong, dé bao tri khi project phirc tap hon

Cach dinh nghia State Schema bang Pydantic

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

1. Cai dat pydantic

pip install pydantic

2. Tao State


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

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(...) Déanh d&u gié tri la bat budc

description Ghi chui mo ta, dung cho docs
Literall...] Rang budc gid tri chi dugc nam trong mét tap hgp cé dinh
= "gia tri"

Thiét 1ap gia tri mac dinh néu khéng truyén vao
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