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LangGraph: Framework Xay
Dung Ung Dung LLM Dua
Trén Agent + Graph

LangGraph |a mét framework ma nguon mad dugc xay dung trén nén tang cia LangChain, cho
phép ban phat trién cac ing dung sir dung LLM (Large Language Models) theo mé hinh agentic
- noi Al khéng chi tra 16i cau héi, ma con suy ludn, quyét dinh, goi tool, va ghi nhé trang thai
trong nhiéu budc.

Diém dac biét cta LangGraph la né t6 chirc toan bd logic ing dung dudi dang mot dé thi trang
thai (stateful graph) - méi "node" [a mét hanh déng, mét agent, hodc mot budc xr ly.

Tai sao can LangGraph?

Céac Ung dung Al ngay nay khong chi dirng & hoéi-dap don [é. Chlng can:

Goi nhiéu cong cu (tool use)

Ghi nhé trang thai dé suy luan lién tuc

Lap lai hanh déng hodac ré nhanh theo két qua
Ki€m soat logic phic tap cé diéu kién

LangGraph giGp ban lam tat ca diéu d6 mét céch cé cau tric, dé theo ddi va mé réng.

LangGraph hoat dong nhu thé
nao?

LangGraph xay dung ing dung theo mé hinh Finite-State Machine (FSM):

e Moi node |a mot budc xr ly (vi du: goi LLM, tim kiém, phan tich, v.v.)



e State la d{t liéu duoc luu va truyén qua ting budc
e Edge quyét dinh luong di ti€p theo dua trén két qua hoac trang thai

Ban cé thé tao cac ing dung nhu:

Chatbot thong minh

Multi-tool agent (Google + Calculator + Document Retriever...)
Workflow phan tich dir liéu

Tro ly quy trinh nghiép vu (ERP, CRM...)

Ve / 2?
Cu phap co ban
from langgraph.graph import StateGraph

def greet(state): print("Hello!"); return state

def ask_name(state): state["name"] = "Alice"; return state

builder = StateGraph(dict)
builder.add_node("greet", greet)
builder.add_node("ask", ask_name)
builder.set_entry_point("greet")

builder.add_edge("greet", "ask")

graph = builder.compile()
graph.invoke({})



5 Khai Niém Tru Co6t

LangGraph la mét framework manh mé dé xay dung cac ing dung LLM cé logic phic tap theo mo
hinh graph-based agent. D€ lam chu LangGraph, ban can hi€u ré 5 thanh phan chinh: State,
Schema, Node, Edge, va Compile.

1. State = Memory (Trang thai la bo nh¢)

Trong LangGraph, State la nai luu trir toan b théng tin ma Uing dung clia ban can ghi nhé trong
su6t qua trinh chay.

e N6 c6 thé chira input tir nguoi dung, két qua tir LLM, thong tin truy xuat tu tool, v.v.
e Mbi node trong graph c6 thé doc va ghi vao state.

e State gilp Ung dung suy nghi nhiéu buéc, ghi nhé dir kién, va sir dung lai & budc sau.

Vi du:
{"question": "Chu tich nudc Viét Nam la ai?", "llm_response": "..." }

State giong nhu RAM cula agent - cang té chuirc tot, agent cang théng minh va hiéu qua.

2. Schema = Data Format (Pinh dang di liéu)

LangGraph yéu cau ban dinh nghia Schema cho State dé€ dam bao dir liéu dugc quan ly nhat
guéan, an toan va roé rang.

e Schema la mot class Python (thuong dung pydantic.BaseModel hoac TypedDict )
e N6 xac dinh rd nhitng gi tén tai trong state, loai dit liéu, va bat budc hay khéng.

Vi du:
from typing import TypedDict

class MyState(TypedDict):
question: str

answer: str

Schema = ban thiét ké dit liéu, giup ban tranh 16i, dé debug va mé rong.



3. Node = Step (Mot budc xu ly)

Node la mot budc trong do thi - ngi mot phan cong viéc dugc thuc hién.

e CO6 thé la mot LLM call, mot hanh dong véi tool, moét quyét dinh logic, v.v.
e M&i node nhan state, x(r ly va tra lai state da dugc cap nhat.

Vi du node don gian:

def call_lim(state):
response = lIm.invoke(state["question"])
state["answer"] = response

return state

4

4. Edge = Két noi gilra cac budc(Operation Between
Steps)

Edge la moi lién két gilra cadc node - gilp ban dinh nghia luéng di cla chuong trinh.

e Mot node cé thé cé nhiéu edge di t6i cac budc khac nhau (vi du dua vao két qua).
e CO thé dinh nghia logic ré nhanh (branching), lap lai (loop) hodc két thuc tai day.

Vi du:

graph.add_edge("ask_user", "call_lIm")
graph.add_conditional_edges("call_llm", {
"need_more_info": "search_tool",

"done": END
1

Edge quyét dinh luéng suy nghi va logic quyét dinh cta agent.

5. Compile = Péng géi dé thi dé su dung(Pack)

Sau khi ban da dinh nghia day du cic node, edge va schema, budc cudi cung la compile - dé
tao ra mot graph san sang chay.

e compile() sé kiém tra sy nhat quan, rang budc, va déng gdi toan bd graph.
e Sau dd, ban c6 thé dung .invoke() dé chay agent mot cach mugt ma.

Vi du:



builder = StateGraph(MyState)

# add node, edge...

graph = builder.compile()

graph.invoke({"question": "..."})

Compile = chuyén ban thiét ké sang san pham hoan chinh cé thé van hanh.

Tom lai

Thanh phan

State

Schema

Node

Edge

Compile

Vai tro

BO nhé dung dé€ truyén dir liéu gilra cac budc

Pinh nghia cau tric va loai dir liéu trong state

Mot budc xt& ly nhu LLM call, tool call, v.v.

Diéu khién luéng di chuyén gilta cac node

Doéng gdi toan bd graph dé van hanh

Vi du dé hiéu
“T6i nhé cau héi ngusi dung”
“State phai c6 ‘question’ dang chubi”
“Goi GPT d€ tra 16i”
“Néu xong thi két thdc, néu thi€u thi tim tiép”
“Bién cac budc roi rac thanh mét chuong trinh”

Tac gia: Po Ngoc Tu
Coéng Ty Phan Mém VHTSoft


https://vhtsoft.com

Gidi thiéu Poet
iGi thiéu Poetry
Poetry - mot cong cu hién dai dé quan ly goi (package) va méi truong (environment) trong Python.

Poetry la gi?
|
Poetry la mot cong cu giup ban:
e Quan ly dependencies (thu vién phu thudc).
e Quan ly va build package Python.
e Tao moi trudng do tu dong.

e Publish package Ién PyPI dé dang.

Poetry thay thé viéc ban phdi dung pip, venv, requirements.txt, setup.py, pyproject.toml ... riéng lé
— tat ca tich hop trong mét céng cu.

Tai sao nén dung Poetry?

Truyén théng (pip + venv + requirements) Poetry
Quan ly méi truong va dependency riéng Tat ca-in-one
Can nhiéu file config khac nhau Dung duy nhéat pyproject.toml
Khé pin version chinh xac Poetry lock chinh xac
Khéng tu dong tao moi trudng Poetry tu tao virtualenv
Khéng cé tinh nang publish Poetry cé Iénh poetry publish

Khi nao nén dung Poetry?

Khi ban mudn quan ly dependency dé dang va sach sé.

Khi ban mudn tao project cé thé publish 1&n PyPI.

Khi ban lam viéc nhém hoac CI/CD can mo6i trudong chinh xac.
Khi ban phét trién package, lib hoac (ng dung production.

Cai dat Poetry

curl -sSL https://install.python-poetry.org | python3 -



Sau dé thém vao shell config néu can:

export PATH="$HOME/.local/bin:$PATH"

poetry --version

Khdai tao project voi Poetry

poetry new myproject

cd myproject

C&u truc thu muc sé dugc tao san:

myproject/

F— myproject/

| L— init_.py
— tests/

— pyproject.toml
L README.rst

Thém dependency

poetry add requests
Poetry sé:

e Cai thu vién vao virtualenv riéng.
e Ghi lai vao pyproject.toml va poetry.lock .

Mubdn thém dev-dependency?

poetry add --dev black

Tao moi truong va chay shell
poetry shell

Giong nhu source venv/bin/activate — ban sé vao moi trudng ao cla Poetry.

Hodc chay |énh trong méi trudng ma khdng can shell:



poetry run python script.py

pyproject.toml la gi?

Day la file cau hinh trung tdm cua project Python hién dai.
Poetry dung file nay dé:

e Khai bao tén project, version, mo ta...
e Danh sach dependencies.
e Cau hinh build.

Vi du:

[tool.poetry]

name = "VHTSoft"

version = "0.1.0"

description = "Dy an tuyét voi"

authors = ["Ban <admin@vhtsoft.com>"]

[tool.poetry.dependencies]
python = "~3.10"
requests = "~2.31.0"

[tool.poetry.dev-dependencies]

black = "~23.0.0"

Build va Publish

poetry build

poetry publish --username __token__ --password pypi-***

Ban cé thé dang |Ién PyPl néu mudn chia sé package.

Lénh phé bién

Lénh Churc nang

poetry new myproject Tao méi mét project
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Lénh
poetry init
poetry add <package>
poetry install
poetry update
poetry lock
poetry run <cmd>
poetry shell
poetry build

poetry publish

Chuc nang
Tao pyproject.toml trong thu muc hién tai
Thém dependency
Cai dependencies tUr pyproject.toml
Cap nhat toan bo thu vién
Tao/cap nhat poetry.lock
Chay Iénh trong moi trudng do
M@ moi truong do
Poéng gobi project

bang l1én PyPI

Tac gia: Do Ngoc Tu
Coéng Ty Phan Mém VHTSoft
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Co ban vé GraphBuilder

Trong LangGraph, ban sé st dung mét GraphBuilder dé dinh nghia cac budc (nodes), ludng xur ly
(edges), diéu kién phan nhanh (routers), va diém bat dau/két thic cia mét ing dung dua trén LLM.

from langgraph.graph import StateGraph

builder = StateGraph(StateType)
O day stateType | schema md ta state (thudng |a TypedDict hodc pydantic model).

Vi du
from typing import TypedDict, Literal

class DrinkState(TypedDict):

preference: Literal["coffee", "tea", "unknown"]

1. builder.add_node(name, node_callable)

Thém mot buéce xir ly (node) vao graph.
Cu phap:
builder.add_node("tén_node", ham_xu_ly)

Vi du

def ask_name(state):
state["name"] = input("Tén ban la gi? ")

return state
builder.add_node("ask_name", ask_name)

2. builder.add_edge(from_node, to node)

Tao lién két (dudng di) gilra hai node.

Cu phap:



builder.add_edge("node_nguén", "node_dich")
Vi du:

builder.add_edge("ask_name", "ask_preference")

3. builder.add _conditional edges(from_router node,
conditions_dict)

Tao duong di cé diéu kién (routing) t&r mot node téi nhiéu node tuy thudc vao két qua cla node dé.
Cu phap:

builder.add_conditional_edges("router_node", {
"két_qua_1": "node_1",

"k&t_qua_2": "node 2",

Vi du:

builder.add_conditional_edges("router”, {
"coffee_node": "coffee_node",
"tea_node": "tea_node",

"fallback_node": "fallback_node"

}

=> Node "router" sé trd vé mot chudi (vi du "coffee node" ), va flow sé di dén node tuong (ng.

4. builder.set_entry point(node name)

Xac dinh diém bat dau cua graph.

Vi du
builder.set_entry_point("start")

5. builder.set_finish_point(node_name)

Danh dau node két thic, tic la sau node nay thi flow ding lai.



C6 thé cb nhiéu node két thuc!

Vi du

builder.set finish_point("coffee_node")

builder.set_finish_point("tea_node")

6. builder.compile()

Bién dich graph cla ban thanh mét CompiledGraph cé thé chay dugc.

Vi du

app = builder.compile()

Sau dé
app.invoke({"preference": "unknown"}

7. Tong két

add_node(name, node_fn)
add_edge(from_node, to_node)
add_conditional_edges(name, mapping)
set_entry_point(name)
set_finish_point(name)

add_branch(name, sub_graph)
add_recursion(name, recursive_graph)
compile()

add_generator_node(name, generator_node)
add_parallel_nodes(nodes: dict)
add_conditional_edges_with_default(name, conditions, default)
add_stateful_node(name, node_fn)

add_async_node(name, async_node)

M6 ta
Thém mot budc xtr ly don vao graph
Tao lién két tuyén tinh gilra 2 node
Tao node phéan nhanh cé diéu kién
X&c dinh diém bat dau cua flow
Xac dinh diém két thuc
Thém mot graph phu (dang phan nhanh) vao mét node
Cho phép goi dé quy mot graph con
Bién dich toan bd graph thanh mét ting dung chay dugc
Thém mot node st dung generator (yield ting budc)
Chay nhiéu node song song trong mot budc
Giong add_conditional_edges nhung cé nhanh mac dinh
Dung khi node can gilr trang thai riéng biét

Thém node x(r ly bat dong bé ( async def )

Tac gia: Po Ngoc Tu
Coéng Ty Phan Mém VHTSoft
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Xay dung mot ing dung don
gidn (graph) quyét dinh xem
ngudi dung nén udbng ca phé
hay tra

Muc tiéu cta bai tap nay la lam quen véi cac thanh phan va budc chinh cdia Ung dung LangGraph
co ban. State, Schema, Node, Edge, va Compile.

I. Cai dat

Cai dat Peotry tai day

tai terminal:

cd project_name
pyenv local 3.11.4
poetry install
poetry shell
jupyter lab

Tao file .env

o

o

o

o

o

° OPENAI_API_KEY=your_openai_api_key
LANGCHAIN_TRACING_V2=true
LANGCHAIN_ENDPOINT=https://api.smith.langchain.com # Ban sé& can dang ky tai khoan tai
smith.langchain.com dé 1ay API key.
LANGCHAIN_API_KEY=your_langchain_api_key
LANGCHAIN_PROJECT=your_project_ name

o K&t ndi vdi tép .env nam trong cling thu muc vao notebook

° #pip install python-dotenv

° import os
from dotenv import load_dotenv, find_dotenv

_ = load_dotenv(find_dotenv())


https://docs.vhterp.com/books/hoc-ai-agents/page/gioi-thieu-poetry

openai_api_key = os.environ["OPENAI_API_KEY"]

Cai dat LangChain(N&u ban dang st dung poetry shell dugc tai san, ban khéng can phai
cai dat godi sau vi né da dugc tai san cho ban:)

#!pip install langchain

Két noi véi LLM

#!pip install langchain-openai

from langchain_openai import ChatOpenAl

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

Pay la hinh anh d6 hoa cua ing dung chiing ta sé xay dung

Chon Tra

Start T6i sé quyét dinh
3 ayy ' End

Chon Coffee

2. Xac dinh lugc do trang thai(state
schema)

e Diéu dau tién ching ta sé lam la xac dinh State cla Ung dung.
e State schema cau hinh nhiing gi, sé c6 trong state va véi dinh dang nao.


https://docs.vhterp.com/uploads/images/gallery/2025-04/aUMimage.png

e State thudng sé la TypedDict hodac m6 hinh Pydantic.

D6i véi vi du nay, 16p State sé chi cé mét khda, graph_state, véi dinh dang chudi
from typing_extensions import TypedDict

class State(TypedDict):
graph_state: str

TypedDict la gi?

- TypedDict cho phép ban dinh nghia cac tir dién c6 cau trdc cu thé. N6 cho phép ban chi dinh céc
khda chinh xac va cac loai gié tri lién quan cla ching, giip ma cda ban rdé rang hon va an toan hon
vé mat kiéu.

Vi du, thay vi moét tir dién don gidn nhu

{"name": "Ngoc Tu", "age": 40}

ban c6 thé dinh nghia mot TypedDict d€ thuc thi rang tén phai luén la mét chudi va tudi phai lubn
la mot sé nguyén.

O day, mdt cau tric gidng nhu tir dién méi cé tén la State duoc dinh nghia.
State ké thira tir TypedDict, nghia la n6 hoat déng giéong nhu mét tir dién, nhung cé cac quy tac cu
thé vé cac khda va gia tri ma né phai cé.

state: State = {"graph_state": "active"} # Dlng

state: State = {"graph_state": 123} # Sai, Diéu nay sé& gay ra 16i kiém tra ki€u vi gia tri 123 khéng phai la chubi.

3. Xac dinh cac Nodes cua ung dung

Cac Nodes cua Ung dung nay dugc dinh nghia la cdc ham python.

D6i s6 dau tién cia ham Node la state. M6i Node c6 thé truy cap khoda graph_state, vdi
state['graph_state'l].

Trong bai tap nay, mbi Node sé trd vé mét gia tri méi cla khda trang thai graph_state. Gia tri mdéi
do moi Node tra vé sé ghi de 1én gié tri state trudc do.

Néu luéng do thi la Node 1 dén Node 2, trang thai cudi cung sé la "Chon Tra".

Néu luéng do thi la nit 1 dén nut 3, trang thai cudi cung sé la "Chon Coffee".

def node_1(state):
print("---Node 1---")

return {"graph_state": state['graph_state'] +" Téi sé& quyét dinh"}



def node_2(state):
print("---Node 2---")

return {"graph_state": state['graph_state'] +" Chon Tra"}

def node_3(state):
print("---Node 3---")

return {"graph_state": state['graph_state'] +" Chon Coffee"}

4

4. Xac dinh cac Edges(canh) két ndi cac Node

Canh thdng thudng di t Node nay sang Node khéc.
4.1 Edge khong diéu kién giita cac node
builder = GraphBuilder()

# Thém céc node
builder.add_node("node_1", node_1)
builder.add_node("node_2", node_2)

builder.add_node("node_3", node_3)

# Tao edge khong diéu kién
builder.add_edge("node_1", "node _2") # Sau node_1 thi lu6n di dén node 2
builder.add_edge("node 2", "node_3") # Sau node_2 thi luén di dén node_ 3

# D&t node bat dau

builder.set_entry_point("node_1")

# Tao app va chay thu

app = builder.compile()

initial_state = {"graph_state": ""}
final_state = app.invoke(initial_state)

print("Két qua:", final_state["graph_state"])

e add_edge('node 1", "node 2") : Khi node_1 chay xong, luén luén chuyén sang node_2.
e add_edge("'node 2", "node_3") : Khi node_2 chay xong, luén luén chuyén sang node_3.
e Khong can bat ky diéu kién nao - dé la ly do goi la unconditional edge.

---Node 1---
--Node 2---



---Node 3---
K&t qua: Toi sé quyét dinh. Chon Tra. Chon Coffee.

4.2 Edge C6 diéu kién gitta cac node

Canh cé diéu kién duoc st dung khi ban mudén tuy chon dinh tuyén gitta cadc Node. Ching la cac
ham chon nut ti€p theo dua trén mot soé logic.

Trong vi du trén, dé sao chép két qua quyét dinh cdia ngudi dung, ching ta sé xac dinh mot ham dé
mo phong xac suat Chon Tra la 60%.

import random

from typing import Literal

def decide_dring(state) -> Literal["node_2", "node_3"I:

Quyét dinh nat tiép theo dua trén xac suéat chia 60/40.
# M6 phdng xac suat 60% cho "node_2"
if random.random() < 0.6: # 60% chance

return "node_2"

# Con lai 40% co hoi

return "node_3"

from IPython.display import Image, display
from langgraph.graph import StateGraph, START, END

# Build graph
builder = StateGraph(State)

builder.add_node("node_1", node_1)
builder.add _node("node_2", node_2)
builder.add_node("node_3", node_3)

# Add the logic of the graph

builder.add_edge(START, "node_1")

builder.add_conditional_edges("node_1", decide_dring) #decide_dring trad vé tén ‘node 2" hodc ‘node 3’
builder.add_edge("node_2", END)

builder.add_edge("node_3", END)

# Compile the graph



graph = builder.compile()

# Visualize the graph
display(Image(graph.get_graph().draw_mermaid_png()))

Dau tién, ching ta khai tao StateGraph véi IGp State ma ching ta da dinh nghia & trén.

Sau dé, ching ta thém cac nut va canh.

START Node la mot nut dac biét gdi dir liéu dau vao chia ngudi dung dén graph, dé chi ra noi bat
dau do thi cda chung ta.

builder.add_conditional_edges("node_1", decide_dring)

Méi 1an ham dugc goi, nd dua ra quyét dinh dua trén co hdi ngau nhién:

60% cao hoi: Trd vé "node_2".

40% co hoi: Tra vé "node_3".

Tai sao s dung diéu nay?

Dé ra quyét dinh: N6 m6 phdng mét lua chon xac suéat, cé thé hiru ich trong cac ing dung nhu mé
phdéng, tro choi hodac hoc may.

Ki€u trad vé theo nghia den ddm bao rang ham sé ludn chi tra vé "node_2" hoac "node_3", gilip dé
du doan va g& 16i hon.

END Node la mot nut dac biét biéu thi mot nit dau cudi.
Chung ta bién dich graph cta minh dé thuc hién mot vai ki€m tra co ban trén cau trdc graph.

-

[ __start__
node_1
! x , H )
node 2 ‘ ‘ node 3 ‘
r b

5. Chay ung dung
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Graph da bién dich trién khai giao thic runnable, mot cach chuan dé thuc thi cic thanh phan
LangChain. Do d6, ching ta cé thé sir dung invoke lam mét trong nhirng phuang phap chuan dé
chay Ung dung nay.

Dau vao ban dau cla ching ta la tir dién {"graph_state": "Xin chao, day la VHTSoft."}, tu dién nay
dat gia tri ban dau cho tur dién trang thai.

Khi invoke dugc goi:

Bi€u dd bat dau thuc thi tlr nit START.

N6 ti€n trién qua cac nlt da xac dinh (node_1, node_2, node_3) theo th(r tu.

Canh c6 diéu kién sé di qua tir nt 1 dén nat 2 hodc 3 bang quy tac quyét dinh 60/40.

M6&i ham ndt nhan trang thai hién tai va tra vé mot gia tri mdi, gia tri nay sé ghi dé trang thai biéu
do.

Viéc thuyc thi ti€p tuc cho dén khi dat dén nat END.
graph.invoke({"graph_state" : "Hi, T6i la VHTSoft."})

{'graph_state': 'Hi, T6i la VHTSoft. T6i sé quyét dinh Chon Tra'}

Tac gia: Po Ngoc Tu
Cong Ty Phan Mém VHTSoft
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Ung dung LangGraph cao ban

vGi chatbot va cbéng cu

Muc tiéu cua ng dung.
LLM

Start

v

S dung LangGraph quyét dinh phan hoi bang chatbot hoac sir dung cong cu

Ching ta sé xay dung mot ing dung co ban thuc hién 4 thao tac
SUr dung chat messages lam State

S dung chat model lam Node

Lién két mot cong cu véi chat model
Thuc hién Iénh goi céng cu trong Node
l. Cai dat

* cd project_name
* pyenv local 3.11.4
* poetry install

* poetry shell

* jupyter lab

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

> End
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Ban sé can dang ky tai khoan tai smith.langchain.com dé lay API key.

K&t ndi vai file .env nam trong cung thu muc clia 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"]

Cai LangChain

#!pip install langchain-openai
from langchain_openai import ChatOpenAl

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

Il. Xac dinh State schema

from typing_extensions import TypedDict
from langchain_core.messages import AnyMessage
from typing import Annotated

from langgraph.graph.message import add_messages

class MessagesState(TypedDict):

messages: Annotated[listfAnyMessagel], add_messages]

from typing_extensions import TypedDict

e TypedDict cho phép ban dinh nghia mot kiéu dictionary cé cau tric roé rang, giéng nhu
dataclass , nhung danh cho dict.

e typing_extensions dugc dung dé hé trg cac tinh nang mdéi khi ban dang dung phién ban
Python cl hon

from langchain_core.messages import AnyMessage

e AnyMessage la mot ki€u tin nhan (message) tong quat trong LangChain.
e C6 thé la tin nhan tir ngudi dung ( HumanMessage ), Al ( AIMessage ), hé thdng ( SystemMessage

)


https://smith.langchain.com/

from typing import Annotated
e Annotated la mét cdch d€ gan thém metadata vao ki€u dir liéu.

e Khong thay déi ki€u dir liéu, nhung cho phép cac cdng cu/phan mém xu ly ki€u do biét
thém théng tin phu.

Metadata la gi? Xem tai day
Annotated la gi? Xem tai day

from langgraph.graph.message import add_messages

e add _messages la mOt annotation handler tu thu vién langgraph .
e N6 dugc dung dé bé sung logic cho cdch ma LangGraph x{ ly trudng messages

class MessagesState(TypedDict):

messages: Annotated[list[AnyMessage], add_messages]

day la dinh nghia mé6t State schema

I1l. Xac dinh Node duy nhat cta ung dung

def simple_lim(state: MessagesState):

return {"messages": [chatModel4o.invoke(state["messages"])]}

bay la mét LangGraph Node Function. Né:

Nhan vao state (dang dictionary cé cau tric MessagesState )

Lay danh séch tin nhan tir state["messages"]

GUi toan bd danh sach dé vao mo6 hinh ngdn nglt chatModel4o

Nhan lai mot phan hoéi tir LLM

Trd vé phan hoi dé trong mét dict méi dudi dang {"messages": [<message>]}

ks WwhN e

Vi du minh hoa
Gid s
state = {

"messages": [

HumanMessage(content="Chao ban"),


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

simple_lIm(state)

"messages": [

AlMessage(content="Chao ban! T6i c6 thé gilp gi?")

}
Tom lai
Thanh phan Vai tro
state: MessagesState Trang thai hién tai (danh sdch message)
chatModel4o.invoke...) GUi prompt dén LLM
return {"messages": [...]} Tra vé message mdi dé€ ndi thém vao state

Vi trong vi du nay ching ta chi c6 mét nuat nén ching ta khéng can phai xac dinh cac
canh.

IV. Bién dich ung dung

from IPython.display import Image, display
from langgraph.graph import StateGraph, START, END

# Build graph
builder = StateGraph(MessagesState)

builder.add_node("simple_lim", simple_lIm)
# Add the logic of the graph
builder.add_edge(START, "simple_lim")

builder.add_edge("simple_lim", END)

# Compile the graph
graph = builder.compile()

# Visualize the graph
display(Image(graph.get_graph().draw_mermaid_png()))



from IPython.display import Image, display
e DUng trong Jupyter Notebook dé hién thi hinh anh (& day la so dé luong graph).

e display(...) dung dé hién thi hinh anh.
e Image(...) nhan vao d{r liéu anh hoac URL.

from langgraph.graph import StateGraph, START, END

e StateGraph : class d€ xay dung graph gém cac budc (nodes) xU ly state.
e START Vva END : cac node mac dinh dung dé danh dau diém bat dau va két thuc.

Xay dung Graph:
builder = StateGraph(MessagesState)

Khéi tao 1 builder dé tao ra graph, vGi MessagesState la dinh nghia schema cho state.

builder.add_node("simple_lim", simple_lIm)
e Thém mot node cé tén "simple_lim" va ham x ly tuong ng la simple_lim .
K&t néi cac budc xu ly:

builder.add_edge(START, "simple_Ilim")
builder.add_edge("simple_lim", END)

START - simple_lim - END : ban dang dinh nghia luéng chay cua graph theo th tu:
1. Bat dau

2. Chay simple_llm

3. Két thuc

Bién dich Graph:

graph = builder.compile()

Hién thi so do:

display(Image(graph.get_graph().draw_mermaid_png()))



| __start__ )

|

simple_Ilm ‘

L
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V. Chay (ng dung

from pprint import pprint

from langchain_core.messages import AIMessage, HumanMessage
messages = graph.invoke({"messages": HumanMessage(content="Where is the Golden Gate Bridge?")})

for m in messages['messages']:

m.pretty print()

- ¥*Goi Graph dé& x{r ly mbt prompt** (giong nhu mét chatbot).
- “graph.invoke(...)" la cach chay luéng x{ ly ban da dinh nghia bang "StateGraph".
- Ban truyén vao mot “dict’ c6 key ""messages"” va gia tri [a mét **HumanMessage duy nhat**,

Trong thuc té, *"messages"" thuong la **list{BaseMessage]**, nhung LangGraph tu déng chuyén
d6i néu ban truyén mot message duy nhat (n6 sé bién né thanh ‘[HumanMessage(...)]")

—--### " python
for m in messages['messages']:
m.pretty print()

K&t qua in ra (vi du)

Gid sur Al tra 10i nhu sau, ban sé thay:

Human: Where is the Golden Gate Bridge?

Al: The Golden Gate Bridge is located in San Francisco, California, USA.

Dién gidi toan b6 quy trinh

1. Ban tao mot HumanMessage hoi Al mot cau.
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2. GUi message dé vao graph (da xay bang LangGraph).

3. Graph chay cac node, vi du simple_Ilm , va thém AlMessage phan hoi vao state.
4. Trd vé danh sach messages mdi (cd ca user + Al).

5. In ra trng message bang .pretty print() .

V. Bay gio chiing ta hay thém moét cong cu vao ChatModel4o0

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

Args:
a: first int

b: second int

returna *b

chatModel4o_with_tools = chatModel4o.bind_tools([multiply])

Dinh nghia mét ham nhéan 2 s6 nguyén a va b.
chatModel4o0.bind_tools([multiply])

e Gan ham multiply vao mo hinh chatModel4o nhu mét tool (cong cu).
e Khi m6 hinh nhan cau hoi phu hop (vi du: "What is 6 times 7?"), né c6 thé goi ham
multiply dé xU ly thay vi tu tra 10i.

VI. Bay gio chung ta hay tao mét ing dung
LangGraph tha hai cé thé quyét dinh xem tng dung
dé c6 su dung chatbot LLM hay Céng cu Multiply dé
tra 10i cau hdi cua nguoi dung hay khong

# Node

def llm_with_tool(state: MessagesState):

return {"messages": [chatModel4o_with_tools.invoke(state["messages"])]}

from IPython.display import Image, display
from langgraph.graph import StateGraph, START, END

# Build graph
builder = StateGraph(MessagesState)



builder.add_node("llm_with_tool", Im_with_tool)

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

# Compile the graph
graph = builder.compile()

# Visualize the graph
display(Image(graph.get_graph().draw_mermaid_png()))

Y

([ start_ )

S, -

llm_with_tool ‘

b

(__end_)

from pprint import pprint

from langchain_core.messages import AlIMessage, HumanMessage

# The following two lines are the most frequent way to
# run and print a LangGraph chatbot-like app results.

messages = graph.invoke({"messages": HumanMessage(content="Where is the Eiffel Tower?")})

for m in messages['messages']:

m.pretty_print()

================================ Human Message
================================= Where is the Eiffel Tower?
================================== Aj Message
=================================x= | he Eiffel Tower is located in Paris,
France. It is situated on the Champ de Mars, near the Seine River.

from pprint import pprint

from langchain_core.messages import AIMessage, HumanMessage
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# The following two lines are the most frequent way to
# run and print a LangGraph chatbot-like app results.

messages = graph.invoke({"messages": HumanMessage(content="Multiply 4 and 5")})

for m in messages['messages']:

m.pretty_print()

====s=s=s=s=ss=s=ss==s=s================ Human Message
================================= Multiply 4 and 5
================================== Aj Message
================================== 100| Calls: multiply

(call_ QRyPmp5TdclIfEOyBrJ9E7V5) Call ID: call QRyPmp5TdclIfEOyYBrJ9E7V5 Args: a: 4 b: 5

Tac gia: Do Ngoc Tu
Coéng Ty Phan Mém VHTSoft
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Pinh tuyén(Router) trong
LangGraph

Router trong LangGraph la gi?

Trong LangGraph, Router la mét Node dac biét (tic mét budc - step ) cho phép ban tao ra cac
nhanh (branches) dua trén dir liéu hodc trang théi hién tai.

No6i don gian:

44 Router giéong nhu nga ba duéng — dua trén state hién tai, ban chon hudng di
ti€p theo (chuyén téi node A, B hoac C).

Khi nao ban can dung Router?

Khi ban cé logic nhu:

e Néu ngudi dung chon "Coffee" — di téi node xu ly coffee.
e Néu ngudi dung chon "Tea" - di tGi node x{r ly tra.
e Néu khong ré — hoi lai hoac két thuc.

Ban khéng mudn xu ly tat cd trong moét node, ma tach nhanh theo logic, thi Router la giai phap.

Cach dung Router trong LangGraph

def my_router(state):
if state["preference"] == "coffee":
return "coffee_node"
elif state["preference"] == "tea":
return "tea_node"
else:

return "unknown_preference"

Day la mot Router node, tic la N6 nhan mot state (trang thai hién tai), va tra vé tén node ké
tiép dua trén logic.



state["preference"] la gid tri dau vao ma ban dua vao dé€ quyét dinh nhanh.

e Néu thich coffee, thi di téi node coffee_node .

e NEéu thich tea, thi di téi node tea node .

e Néu khong rd, thi vé unknown_preference (mac du node nay chua duoc thém trong vi du -
minh sé ndi thém & dudi).

Pang ky Router node trong graph

Vi du sau, Router khéng thuc thi hanh déng chinh ma chon node tiép theo dua trén logic
phan nhanh.

builder = StateGraph(StateSchema)
builder.add_node("start", start_node)
builder.add_node("router", my_router)
builder.add_node("coffee_node", coffee_node)

builder.add_node("tea_node", tea_node)

# Router branching
builder.add_edge("start", "router")
builder.add_conditional_edges(
"router”,
{
"coffee_node": "coffee_node",

"tea_node": "tea_node"

Node router sir dung ham my_router, ham nay sé tra vé cac gia tri la tea_node,
coffee_node hodc unknown_preference, LangGraph dung két qua dé dé tra trong tu di€n

"coffee_node": "coffee_node",

"tea_node": "tea_node"

Néu két qua la "coffee_node" — di dén node "coffee node"
Néu két qua la "tea_node" — di dén node "tea_node"

Lgi ich cua Router



e Tach logic phuc tap thanh cac budc nho.

e Tao flow ré rang va dé debug.

e Xay dung app agent c6 kha nang phan nhanh tuy theo trang thai.
e Dé 4p dung trong cac hé théng c6 diéu kién (if/else).

Ggi y dung thuc té

Use case Router logic

Trg ly cad nhan Phan nhanh theo yéu cau nguoi dung: tra ctu lich, gui
mail, hodc dich van ban

Ung dung hoc tap Phan hudng hoc vién dén bai ki€m tra phu hgp trinh do

Ung dung dat hang Né&u san pham con - dat hang; néu khéng - dé xuat khac

Tac gia: Po Ngoc Tu
Céng Ty Phan Mém VHTSoft
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So sanh Router va Node

trong LangGraph

Dudi day la bai so sanh chi tiét giira Router va Node trong LangGraph, gilp ban dé phéan biét

va ap dung chinh xac trong tirng tinh hudng.

Tiéu chi Node (Nut xu ly)
Chtic nang chinh XU ly logic cu thé va tra vé dir liéu mdi

Mot dictionary chlra cac gid tri mai
cho state

Tra vé

SU dung add_edge() hoac
add_conditional_edges()

Piéu huéng ti€p theo

Chutra logic chinh nhu goi LLM, xt ly dit
liéu...

Tinh logic

Dit liéu tra vé Vi du: { "graph_state": "Téi chon tra" }

Khi can thuc hién mét hanh déng/ghi
nhé dir liéu

Dung khi nao?

Vi du minh hoa

Node binh thuong tra vé gia tri méi cho state:

def coffee_node(state):
print("< Toi chon coffee")

return {"result": "Ban sé cé moét ly coffee"}

Router tra vé tén cia node ti€p theo:

def my_router(state):
if state["preference"] == "coffee":
return "coffee_node"
elif state["preference"] == "tea":
return "tea_node"
else:

return "unknown_node"

Router (B dinh tuyén)

Dinh tuyén (chon nhénh ti€p theo dua
trén trang thai)

Mét chudi (string) tén cla node ti€p
theo

S dung add_conditional_edges() d€ anh
xa chubi —» node

Chtra logic quyét dinh huéng di tiép
theo

Vi du: "coffee_node" hodc "tea_node"

Khi can ré nhanh theo diéu kién hoac
phéan luéng logic



Khi nao dung Router thay vi Node?

e Khi ban can ré nhanh logic theo diéu kién - dung router .
e Khi ban can thuc hién hanh déng cu thé (goi LLM, tinh toén, ghi log,...) = dung node .

Tac gia: Do Ngoc Tu
Coéng Ty Phan Mém VHTSoft
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Hi€u rd hon vé
add conditional edges

Chung ta lay 2 vi du dé so sanh

builder.add_conditional_edges("node_1", decide_dring)

builder.add_conditional_edges("router”, {

"coffee_node": "coffee_node",

"tea_node": "tea_node",

"fallback_node": "fallback_node"

})

Hai dong builder.add_conditional_edges(...) trén déu dung dé thém diéu kién ré nhanh, nhung
cach dung va muc dich cua chung cé su khac biét roé rang.

Tiéu chi

Kiéu truyén

doi soé

Ai quyét dinh
ré nhanh?

Gia tri tra vé
cla ham

Node duogc
gan vao

Su dung khi

Vi du ham
diéu kién

builder.add_conditional_edges(“node_1",
decide_dring)

Truyén mét ham diéu kién (condition function)

Ham decide_dring(state) s& quyét dinh di dén
node nao

Tra vé tén node dudi dang string

Gan vao mét node binh thudng ( node 1)

Khi ban muén node dang xt ly tu quyét dinh
ré nhanh tiép theo

def decide_dring(state): return "coffee_node" if ... else
"tea_node"

builder.add_conditional_edges("router", {
"coffee_node": ..., ... })

Truyén mét dict anh xa gia tri trd vé tir router dén
cac node tuong Ung

Ham router(state) S& trd vé mot string - dict 4nh xa
string d6 dén node tuong Ung

Tra vé tén node dudi dang string, phai trung véi
key trong dict

Gan vao mot router node ( router )

Khi ban tach riéng logic dinh tuyén ra moét router
riéng biét

def router(state): return "coffee_node" / "tea_node" /
"fallback_node"



Tiéu chi builder.add_conditional_edges("node_1",
decide_dring)

Thuong dung  Ban muén node 1 vira xU ly vira quyét dinh
khi huéng di tiép

Dang
add_conditional_edges("node_1", decide_dring)

add_conditional_edges("router", { ... })

Khi nao dung cdi nao?
Néu ban muén...

Mot node tu quyét dinh ré nhanh tiép theo

Mot router chuyén dung dé ré nhénh

builder.add_conditional_edges("router", {
"coffee_node": ..., ... })

Ban muén tach riéng xi ly (node) va dinh tuyén
(router) mot cach ré rang

Y nghia
Node xtr ly xong réi chon ti€p theo di dau.

Router chi quyét dinh huéng di, con xtr ly nam & node
khéc.

Hay dung...
add_conditional_edges("node_1", decide_dring)

add_conditional_edges("router”, { ... })

Tac gia: Do Ngoc Tu
Céng Ty Phan Mém VHTSoft
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Bai Thuc Hanh Router Trong
LangGraph

44 Muc tiéu: Tao mdt LangGraph gom cac budc don gidn, gidp nguodi dung quyét
dinh sé uéng Coffee hay Tra.

=
l

User decides
coffee or tea
[ Router ]

v v

Choose Choose

Coffee Tea
l !
End J [ End

l

[ Unknown ]
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l. Cai dat

* cd project_name
* pyenv local 3.11.4
* poetry install

* poetry shell

* jupyter lab

Tao .env file

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

Két néi file .env
#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"]

Il. K&t ndéi LangChain

#!pip install langgraph langchain openai

Il1l. Pinh nghia State Schema (State = Memory)

from typing import TypedDict, Literal

class DrinkState(TypedDict):

preference: Literal["coffee", "tea", "unknown"]

TypedDict

e Day la mét tinh nang cua Python (tu typing module) cho phép ban khai bao
dictionary cé cau truc ré rang, giéng nhu mot class .



e Muc dich la dé€ giap IDE va trinh kiém tra kiéu nhu MyPy bat 16i sém néu ban dung
sai key hoac gia tri.

DrinkState

e La tén cla I6p, dai dién cho trang thai (state) cla Ung dung LangGraph cua ban.

preference: Literal["coffee", "tea", "unknown"]

e Trudng preference chi chdp nhadn mét trong ba gia tri cu thé: "coffee”, "tea" hoac
"unknown" .
e DAy la cach giGi han gié tri hop 1&, giip ban tranh 16i nhu "cofee" hay "t" do gb sai.

IV. Pinh nghia cac Nodes (moi Node la mét Step)

# Node: Bat dau
def start_node(state: DrinkState) -> DrinkState:
print("[T] Ban thich uéng gi hém nay?")
choice = input("Nhap 'coffee' hoac 'tea': ").strip().lower()
if choice not in ["coffee", "tea"l:
choice = "unknown"

return {"preference": choice}

# Node: Néu chon coffee
def coffee_node(state: DrinkState) -> DrinkState:
print("< Ban da chon Coffee! Tuyét vai!")

return state

# Node: Néu chon tea
def tea_node(state: DrinkState) -> DrinkState:
print("[T] Ban da chon Tra! Thanh tao ghé!")

return state

# Node: NEu nhéap sai
def fallback_node(state: DrinkState) -> DrinkState:
print("Khéng ré ban chon gi. Vui long thi lai.")

return state

V. Binh nghia Router

def drink_router(state: DrinkState) -> str:

if state["preference"] == "coffee":



return "coffee_node"

elif state["preference"] == "tea":
return "tea_node"

else:

return "fallback_node"

VI. Xay dung Graph

from langgraph.graph import StateGraph
builder = StateGraph(DrinkState)

# Thém cac nodes

builder.add_node("start", start_node)
builder.add_node("coffee_node", coffee_node)
builder.add_node("tea_node", tea_node)
builder.add_node("fallback_node", fallback_node)

builder.add_node("router", drink_router)

# Tao flow gilta cac budc
builder.set_entry_point("start")

builder.add_edge("start", "router")

builder.add_conditional_edges("router", {
"coffee_node": "coffee_node",
"tea_node": "tea_node",
"fallback_node": "fallback_node"

})

# Gan diém két thdc cho mbi nhanh
builder.set_finish_point("coffee_node")
builder.set finish_point("tea_node")

builder.set_finish_point("fallback_node")

# Compile graph

app = builder.compile()

VII. Chay thu



# Trang thai khéi dau réng
initial_state: DrinkState = {"preference": "unknown"}

final_state = app.invoke(initial_state)

Két qua

Tuy ngudi dung nhap vao coffee hay tea, graph sé tu ddéng diéu hudng téi dang budc xtr ly, va in
két qud tuong Ung.

Tac gia: Do Ngoc Tu
Coéng Ty Phan Mém VHTSoft
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Gidi thiéu vé ReAct
Architecture

Kién tric ReAct la mét mé hinh rat quan trong trong viéc xay dung cac Agent dua trén LLM. Tén
“ReAct” |a viét tat cla Reasoning and Acting - tic |a két hop gilra /dp ludn va hanh dong. Pay la
cach ma mot Agent théng minh c6 thé thuc hién nhiéu budc d€ hoan thanh mot nhiém vy, thay vi
chi tra 16i mot 1an roi két thuc.

Gidi thiéu vé ReAct Architecture

ReAct cho phép cac LLM (Large Language Models) hoat dong theo chu trinh:

1. act (hanh dong)
M6 hinh quyét dinh goi mét céng cu (tool) d€ thuc hién moét hanh dong cu thé. Vi du: tim
kiém thong tin, tinh todn, tra dir liéu tu API, v.v.

2. observe (quan sat)
Cong cu thuc hién hanh dong va tra vé két qua. Két qud nay sé dugc dua trd lai LLM nhu
mot phan cla cubc hdi thoai (hoac “context”).

3. reason (lap luan)
LLM tiép nhan két qua, phan tich va quyét dinh budc ti€p theo: cé thé goi thém mot cong
cu khéc, tiép tuc hdi ngudi dung, hoac két thic bang moét cau tra 1oi.



LLM
|

act

,

Tool

observe

Y

observe

|
reason

'

ReAct la cach ma Al (LLM) suy nghi va hanh dong nhu mét con ngudi:

44 “Nghi - Lam - Quan sat - Nghi tiép - Lam tiép...”

Cau chuyén don gian

Ban ndéi véi Al:

44 "Tinh gidp t6i 3 + 5"
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Al lam gi?

Budc Hanh déng Giai thich dé hiéu

Act "T6i sé goi céng cu may tinh dé tinh toan" (Goi ham calculator tool )

Tool May tinh nhan yéu cau, tinh ra két qua 8

Observe Al nhin vao két qua: 8 (Cap nhat két qua vao bd nhé)
Reason Al tu hoi: “Ngudi dung mudn tinh tiép khong?” NéEu cé, lap lai tir dau

Vi du thuc té

Gia su ban hoi:
"Hém nay thoi tié€t @ TP H6 Chi Minh nhu thé nao va t6i c6 nén mang 6 khéng?"

Agent thuc hién:

e act: Goi mot cong cu thoi tiét dé€ 1y dir liéu thoi tiét tai TP H6 Chi Minh.
e observe: Nhan dugc két qua: "Troi cé kha nang mua vao chiéu téi."
e reason: LLM suy luan: "Troi c6 thé mua -» nén mang 6 - tra 1oi nguoi ding."

Tra 10i cudi cung:
"Hém nay TP Hé6 Chi Minh c6 khd nang mua vao chiéu tdéi, ban nén mang theo 6."

Ung dung cta ReAct

e Xay dung multi-step agents: Gidi quyét cac bai todn phic tap can nhiéu hanh déng
trung gian.

e Cho phép Agent c6 thé tu kham pha, diéu chinh k& hoach dua trén két qua trung gian.

e H{tu ich trong cac hé thong nhu LangGraph, LangChain, nai ban can diéu phoi nhiéu
budc va cong cu.

Vi du co ban

Tao mot agent hdi ngudi dung mot phép tinh, goi mét cong cu dé tinh, roi ti€p tuc hoi dén khi nguodi
dung muoén dung.

Kién trac Agent nhu sau

START
!

LLM (héi phép tinh)
!

TOOL (tinh két qua)
{



LLM (xem két qua, hoi ti€p hay két thac?)
- Né&u tiép —» quay lai TOOL
- Néu két thac -» END

1. Pinh nghia State

from typing import TypedDict, List, Optional

class CalcState(TypedDict):
history: List[str]
next_action: Optional[str]
question: Optional[str]

answer: Optional[str]

2. Tao Tool Node

def calculator_tool(state: CalcState) -> CalcState:
question = state["question"]
try:
answer = str(eval(question)) # WARNING: chi dung véi vi du don gian!
except:

answer = "Khong thé tinh dugc.”

state["answer"] = answer
state["history"].append(f"Q: {question}\nA: {answer}")

return state

3. Tao LLM Node

def llIm_node(state: CalcState) -> CalcState:
print("[J LLM: T6i dang nght...")
print(f"Cau héi: {state.get('question')}")
print(f"Két qua: {state.get('answer')}")

# Quyét dinh budc tiép theo
choice = input("Ban muén ti€p tuc (yes/no)? ")
if choice.lower() == "no":
state["next_action"] = "end"
else:
new_q = input("Nhap phép tinh méi: ")

state["question"] = new_q



state["next_action"] = "calculate"

return state

4. Router

def calc_router(state: CalcState) -> str:

return state["next_action"]

5. K&t ndi cac budc bang LangGraph

from langgraph.graph import StateGraph

builder = StateGraph(CalcState)

builder.add_node("llm_node", lIm_node)
builder.add_node("tool_node", calculator_tool)

builder.add_node("router", calc_router)

builder.set_entry_point("llm_node")

builder.add_edge("llm_node", "router")

builder.add_conditional_edges("router", {
"calculate": "tool_node",

"end": " _end__

})

builder.add_edge("tool_node", "llm_node")

graph = builder.compile()

Dong 5,6,7 Chung ta thém 3 nodes: Ilm_node, calculator_tool, calc_router

Dong 9, IIm_node la dugc dat la node dau tién

Dong 10, chung ta n6i node cé id Ia Ilm_node véi node cé id la “router’ (router la mot

node dac biét, node nay khéng tra vé moét state ma tra vé mét chuoi)

Dong 12, router thyc hién ré nhanh dua trén add_conditional_edges

o "router" la id cla node calc_router, néu calc_router trd vé "calculate" thi thyuc hién
tool_node, néu calc_router tra vé "end" thi thuc hién " _end "

Dong 17, thuc hién néi "tool_node" véi "llm_node" va ti€p tuc

6. Chay thu

state = {

"history": [1,



"next_action": None,
"question": "2 + 3",

"answer": None,

graph.invoke(state)

Output mau

LLM: T6i dang nghi...

Cau héi: 2 + 3

K&t qua: None

Nhap phép tinh méi: 2 + 3
Q:2+3

A:5

Ban mudn tiép tuc (yes/no)? yes

Nhap phép tinh mgi: 10 * 2

TAm tat kién truc ReAct

Pha Vai tro

Act LLM goi cong cu

Observe Céng cu tra két qua

Reason LLM quyét dinh budc tiép theo
Tool Cong cu duoc LLM goi

Phan tich chi tiét vi du trén

1. Act - LLM goi cong cu

Trong ham Iim_node , néu ngudi dung muén tiép tuc:
state["next_action"] = "calculate"

LLM quyét dinh hanh dong tiép theo la goi cong cu tinh toan.

2. Observe - Céng cu tra két qua

Y nghia

LLM yéu cau tinh mot biéu thirc toan
hoc

COng cu calculator_tool XU ly phép tinh
va tra vé két qud

Dua trén két qua, LLM quyét dinh ti€p
tuc hay dung

O day 1a ham calculator tool dung
eval() dé tinh toan



def calculator_tool(state: CalcState) -> CalcState:

state["answer"] = answer

Cong cu thuc hién tinh todn va cap nhat lai state (trang thai) véi két qua.
LLM sé quan sat lai két qua & budc tiép theo.

3. Reason - LLM quyét dinh ti€p theo

Sau khi da c6 két qua trong state["answer"] , LLM danh gia va hai:

choice = input("Ban mudn ti€p tuc (yes/no)? ")

Néu yes thi act Ian nlra (goi lai cong cu).
Néu no thi két thic (goi "end" ).

4. Tool - Cong cu doc lap

def calculator_tool(state: CalcState) -> CalcState:

Pay chinh la mo6t cong cu (Tool) - thuc hién cong viéc cu thé do LLM yéu cau.
N6 khong thong minh, chi don thuan xa ly dit liéu dau vao.

Tong két dé hiéu

Budc Thanh phan Vai tro

1 lIm_node Act: Quyét dinh goi tool

2 calculator_tool Observe: Tra két qua vé

3 lIm_node Reason: Xem két qua va quyét dinh hanh déng tiép theo
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Thuc hanh - Node LLM quyét
dinh budc tiép theo

Chung ta sé xay dung lai ing dung trudc dd, nhung lan nay sé bé sung hanh vi mang tinh "agent"
dién hinh. Theo cach goi cia nhém LangGraph, day sé la Agent dau tién cla ching ta.

Nhitng diém chinh:

« Hanh vi agent di€n hinh: node céng cu (tool node) sé& phan héi lai cho LLM, va sau d6
LLM sé quyét dinh budc tiép theo.

e Node bao gobm chatbot, cong cu (tool), va thong diép hé théng (system message).

e Cac thao tac goi cong cu theo trinh tu (sequential tool-calling operations).

Agent Co Ban

e Muc tiéu: Chlng ta sé xay dung mot ing dung tuong tu nhu trong bai thuc hanh truéc.
Pi€m khac biét chinh |a trong &ng dung 1an nay, node cdng cu (tools node) sé phan
héi tré lai cho assistant (LLM) thay vi di thang dén node KET THUC (END Node).

e Diéu nay thé hién kién tric dugc goi la ReAct: m6 hinh LLM sé tiép tuc st dung cac cong
cu cho dén khi nhan dugc phan hoi thoa dang.

o act - LLM goi mot cong cu.
o observe - cong cu tra két qua lai cho LLM.
o reason - LLM quyét dinh budc ti€p theo (goi céng cu khac hodc tra 10i truc tiép).

Thuc hanh

Tao mot agent st dung kién trdc ReAct véi quy trinh:

Ngudi dung khoéng biét chon gi - LLM hai y kién.

LLM goi m6t tool d€ ki€m tra trang thai nang luong ngudi dung.
Tool trd 16i vé mic nang lugng.

Dua vao dd, LLM dua ra 10i khuyén nén uéng tra hay ca phé.

W



Start

LLM Node

( User does not know
what to choose

Tool Node

Check energy level
Tool: Energy level is

t tired
i
End
Should drink coffee

1. Cai dat va chuan bi
pip install langgraph openai
2. Pinh nghia State
from typing import TypedDict, Literal, Optional

class DrinkState(TypedDict):
preference: Literal["coffee", "tea", "unknown"]
energy_level: Optional[str]

messages: list[dict]
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3. Tao céng cu ki€m tra nang luong

def check_energy_level(state: DrinkState) -> DrinkState:
# Gia st cong cu xac dinh nguoi dung dang "mét"
energy = "tired"
state["energy_level"] = energy
state["messages"].append({"role": "tool", "content": f"Energy level is {energy}"})

return state

4. Tao node LLM dé dua ra quyét dinh
from langchain.chat_models import ChatOpenAl
IIm = ChatOpenAl(temperature=0)

def IIm_node(state: DrinkState) -> DrinkState:
messages = state["messages"]
response = lIm.invoke(messages)
state["messages"].append({"role": "assistant", "content": response.content})
if "coffee" in response.content.lower():
state["preference"] = "coffee"
elif "tea" in response.content.lower():
state["preference"] = "tea"

return state

5. Tao Graph
from langgraph.graph import StateGraph
builder = StateGraph(DrinkState)

builder.add_node("llm", lIm_node)

builder.add_node("check_energy", check_energy_level)
builder.set_entry_point("llm")
# LLM goi tool réi quay lai chinh n6

builder.add_edge("llm", "check_energy")
builder.add_edge("check_energy", "llm")



# Thiét 1ap diém két thic

builder.set_finish_point("llm")

graph = builder.compile()

6. Chay thu

initial_state = {
"preference": "unknown",
"energy_level": None,

"messages": [{"role": "user", "content": "T6i khong biét nén uéng gi hém nay"}1],

final_state = graph.invoke(initial_state)

print("Goi y cla Agent:", final_state["preference"])

Gidi thich luéng hoat dong

1. Nguoi dung khéng dua ra lua chon cu thé.

2. LLM phan tich va quyét dinh can ki€m tra mdc nang luong.
3. Tool check energy trd vé trang thai "mét".

4. LLM dua ra khuyén nghi uéng ca phé dé tang tinh tao.

5. Két thuc.
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Két n6i cadc coéng cu (tools)
bang bind tools

bind_tools la MmOt tinh nang trong LangChain (thudng dung véi cadc mo6 hinh nhu OpenAl’s GPT) dé
két ndi cac céng cu (tools) véi LLM. N6 cho phép mé hinh goi nhiing tool dé khi can, nhu tinh
toan, truy xuat thong tin, tra clu, v.v.

ind_tools gilp ban ndi véi LLM rang:

44 "E, ngoai viéc tra 16i bang van ban, may cé thé goi may tool nay néu thay can."

CU phép co ban

IIm_with_tools = chat_model.bind_tools(
tools=[tool_1, tool_2],

parallel_tool calls=False # hoac True néu muén goi song song nhiéu tool

e tools : danh sach cac tool ban dinh st dung (dugc dinh nghia trudc).
e parallel_tool_calls : néu True , m6 hinh cé thé goi nhiéu tool moét lic (song song). Néu False ,
goi tirng cadi moét theo thur tu.

Vi du don gian

Budc 1: Dinh nghia céac tool
from langchain.tools import tool

©tool
def add(a: int, b: int) -> int:
"""CGng ha| Sé’llllll

returna + b

©tool
def multiply(a: int, b: int) -> int:

"""Nhén ha| sé’llllll



returna *b

Budc 2: Bind tools vao mod hinh

from langchain.chat_models import ChatOpenAl
chat_model = ChatOpenAl(model="gpt-4")

IIm_with_tools = chat_model.bind_tools(

tools=[add, multiply],
parallel_tool calls=False # toan hoc thudng nén lam tuan tu

Budc 3: Goi mo hinh va dé né tu chon tool

response = lIm_with_tools.invoke("Hay cong 3 va 5 giup tbi")

print(response.content)

Néu LLM hi€u rang can thuc hién phép céng, nd sé ty dong goi tool add(3, 5) va tra lai két qua la 8.

bind_tools h{tu ich vi

e Modular héa: LLM khong can biét cach hoat déng noi bd cua tool, chi can mé ta chirc

nang.
e Mé réng dé dang: Ban c6 thé thém bao nhiéu tool tuy thich.

e Tu déng lua chon: LLM tu chon tool phlu hop dua trén yéu cau ngudi dung.
Tac gia: Do Ngoc Tu
Coéng Ty Phan Mém VHTSoft
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Xay dung moét i*ng dung
guyét dinh xem cé nén tro
chuyén bang LLM hay s@
dung cong cu

Use tool

LLM I . \
. . End

Do not use tool

Start

v

1. Cai dat

* cd project_name
* pyenv local 3.11.4
* poetry install

* poetry shell

* jupyter lab

2. Tao .env file

* 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 nai file .env
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#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"]

. 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")

. LLM véi cac cbng cu

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)

Define the State schema

from langgraph.graph import MessagesState

class MessagesState(MessagesState):

# Add any keys needed beyond messages, which is pre-built

pass

Define the first Node

from langchain_core.messages import HumanMessage, SystemMessage

# System message, system prompt

sys_msg = SystemMessage(content="You are a helpful assistant tasked with performing arithmetic on a set of

inputs.")

# Node
def assistant(state: MessagesState):

return {"messages": [Ilm_with_tools.invoke([sys _msg] + state["messages"])]}

* Cac nat cua do thi dugc dinh nghia la cdc ham python.
* PBi s6 dau tién ctia ham Node la trang thai. Do dd, trong bai tap nay, moi ndt cé thé truy cap
khdéa “messages’, véi “state['messages'] .

* Trong vi du nay, ching ta sé bat dau bang moét nit tuong tu nhu ndt ching ta da tao trong bai
tap trudc, ¥**nhung 14n nay bang SystemMessage**:

K&t hop cac nut va canh dé xay dung do thi



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",
# If the latest message (result) from assistant is a tool call -> tools_condition routes to tools
# If the latest message (result) from assistant is a not a tool call -> tools_condition routes to END

tools_condition,

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

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

# PAY ATTENTION: No END edge.

# Compile the graph

react_graph = builder.compile()

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

*act - LLM goi mot cong cu.
* observer - cong cu chuyén dau ra trd lai LLM.
* reason - LLM quyét dinh phai lam gi tiép theo (goi mot cong cu khac hoac phan hai truc tiép).
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Chay (ng dung

messages = [HumanMessage(content="What was the relationship between Marilyn and JFK?")]

messages = react_graph.invoke({"messages": messages})
for m in messages['messages']:

m.pretty_print()

Marilyn Monroe and President John F. Kennedy (JFK) are often rumored to have had a romantic relationship,
though concrete details about the nature and extent of their relationship remain speculative and are part of
popular lore. The most famous public connection between them was Marilyn Monroe's sultry performance of
"Happy Birthday, Mr. President" at a Democratic Party fundraiser and early birthday celebration for Kennedy in
May 1962. However, both contemporaneous accounts and historical research have not conclusively proven a

long-term affair, and much of the speculation is based on anecdotal evidence and hearsay.

messages = [HumanMessage(content="Add 3 and 4. Multiply the output by 2. Divide the output by 5")]

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

for m in messages['messages']:

m.pretty print()
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Add 3 and 4. Multiply the output by 2. Divide the output by 5

Tool Calls:
add (call_ UR7CpOpbVpRyof8Dyg4kZUHm)
Call ID: call_UR7CpOpbVpRyof8Dyq4kZUHm

Args:

Tool Calls:
multiply (call_OiwYtGUW13AY8CB3qY3Y3VIt)
Call ID: call_OiwYtGUW13AY8CB3qY3Y3Vit

Args:

Name: multiply

14

The final result after adding 3 and 4, multiplying the result by 2, and then dividing by 5 is 2.8.

Tac gia: Do Ngoc Tu
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Tém tat chuong

Tam dirng moét chit dé cung nhau 6n lai nhitng gi ching ta da hoc dugc nhé!

Chung ta bat dau chuong nay vGi cdm giac kha lo 1ang - ¢ 1€ ban cling tiing nghi: "Cai LangGraph
nay nghe that réi ram va phuc tap", dang khéng? Nhimng khai niém nghe c6 vé nhu danh riéng cho
nhitng ngudi cé siéu nang luc, phai c6 bang tién si hay it nhat la thac si méi hiéu néi cach dung né!

Nhung réi khi di dén cudi chuong, ta nhan ra rang ai cling cé thé xay dung ting dung véi
LangGraph. Dang sau nhiing thuat nglr nghe phdc tap do6 that ra lai la nhitng khai niém rat don
gian. Va chung ta da thdy rang bat ky ai ciing cé thé tao ra nhitrng agent thong minh, tham
chi 1a nhirng ing dung c6 thé thay doéi ca thé giéi.

Vay cu thé, ta da lam gi?

e Dau tién, ching ta hoc cac khai niém co ban cia mét ing dung LangGraph: state la gi,
schema cua state la gi, node la gi, edge la gi, qué trinh compile la gi...

e Sau dg, ta xay dung mét app don gidn du doan nguoi dung sé chon Tra hay Coffee.

e Ta hoc dugc quy trinh 5 budc dé xay dung mot ing dung LangGraph:
1. Dinh nghia state.

Thém node va edge.

Bién dich (compile).

Hién thi so do (visualize).

Chay (ng dung.

vk WwnN

Don gidn dung khéng nao?

e Tiép theo, ta xay dung mét chatbot sir dung LangGraph, hoc vé khai niém reducer - moét
tlr nghe "kéu" nhung thuc chat chi la cadch dé cap nhat lai state theo cach riéng cGia minh.

e Ta sir dung cdc module €6 san nhu message state , gitip gidm lugng code can viét.

e Sau do, ta nang cap chatbot bang cach thém tool va xay dung hanh vi agent, noi ma
(ng dung quyét dinh dung chatbot hay goi tool dé tra 16i nguoi dung.

e Ta hoc cach dung tool node Vva tool condition , tao router d€ dinh tuyén theo diéu kién dau
Vao.

Va cuéi clng, ta da tao ra agent dau tién ciia minh bang céch cho phép tool phan hoi trd lai
LLM - chinh la m6 hinh ReAct: act (goi tool), observe (quan sat két qud), reason (suy luan xem lam
gl tiép theo).



Sap tdi la gi?

Trong chuong tiép theo, chidng ta sé kham pha mét chd dé cuc ky quan trong trong thé gidi
LangGraph: Memory (B6 nho).

DU trudc gio ta da ndi vé state va mot chit vé memory, nhung ban sé thay rang, trong LangGraph,
memory khéng don gian chi la luu trir théng tin - né la cét 16i d€ tao ra nhiing agent
théng minh va cé tinh phan héi cao.

Hay chudn bi tinh than dé€ budc vao mot chuong siéu hap dan nhé!

Tac gia: Po Ngoc Tu
Coéng Ty Phan Mém VHTSoft


https://vhtsoft.com/

