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LangSmith, Promptfoo, va
TruLens

1. LangSmith - Gidm sat va kiém th{ pipelines trong
LangChain

LangSmith 13 mot nén tang duoc phat trién béi LangChain gilp ban:

e Ghi lai va gidm sat céac pipeline tuong tac véi LLM.
e Kiém tra va danh gia chat lugng cac 1oi goi dén LLM.
e Phat hién 16i, theo d&i hiéu suat va so sanh prompt/agent chains.

Tinh nang chinh:

e Trace toan b6 luéng hoat dong trong LangChain (gom cac agent, tool, retriever...).
e Compare gi(ta cac phién ban prompt hodc mé hinh.

o Test Suites: tao va chay b0 test trén cac prompt.

o Feedback System: thém danh gia thu cong hoac tyu déng.

Dung khi:
e Ban dang dung LangChain dé xay dung app dung LLM.

e Muodn kiém tra, debug hoac theo déi cac phién ban cia md hinh/prompt.

2. Promptfoo - KiéEm thi va benchmark cac prompt

Promptfoo 13 mot cdng cu dong Iénh va dashboard gilp ban kiém thu (test), so sanh
(benchmark) va danh gia hiéu suat cia prompt.

Tinh nang chinh:

e Viét test cases giong nhu unit tests cho prompt.

e So sanh nhiéu mo hinh (GPT-4, Claude, Mistral...) véi cung mot prompt.
e Do hiéu suat (latency, d6 dai, token usage, v.v).

e HO tro tich hgp CI/CD - ki€m th( prompt tu déng moi lan ddy ma.

Vi du:

Ban cé thé viét mot test YAML:



prompts:
- "Summarize: {{input}}"
tests:
- input: "This is a very long article about..."

expected_output: "A short summary"

promptfoo test

Dung khi:

e Muén so sanh dau ra tu nhiéu moé hinh hoac nhiéu phién ban prompt.

e Muén dam bdo chat lugng prompt trudc khi dua vao production.
3. TruLens - Giam sat va danh gia dao duc, do tin
cay, tinh dang dan cua LLM

TruLens la mét framework ma nguon ma gidp ban:

e Panh gia chat luong dau ra LLM (nhu factuality, relevance, toxicity...).
e Tich hop feedback tu dong (qua cac danh gia rule-based hoac LLM-based).
e Ghi lai lich st 16i goi API va visual héa qua dashboard.

Tinh nang chinh:

e Instrumenting: thém ghi chd (instrumentation) vao app st dung LLM (OpenAl,
LangChain...).
e Evaluation: cung cap thuéc do san nhu:
o Groundedness (tinh gan va&i dit liéu truy xuat)
o Harmfulness
o Answer relevance
e TruLens App: Giao dién truc quan dé duyét va phan tich.

Dung khi:

e Muén theo déi dé dung dan va dao duc clia LLM app.
e Can do luong LLM c6 sinh ra phan héi sai, léch, gay hi€u nham khéng.

So sanh nhanh:

Cong cu Muc tiéu chinh Pi€ém manh Khi nao dung?
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pipeline LLM (LangChain)

Benchmark & test prompt

Déanh gia dau ra LLM
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Giao dién manh, cé trace
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Hugging Face Transformers,
PEFT, LoRA, va QLoRA

Hugging Face Transformers

Hugging Face Transformers la mot thu vién ma ngudén maé néi ti€ng cung cap cac mé hinh ngén
ngit hién dai (LLMs) da dugc huan luyén san nhu BERT, GPT, T5, RoBERTa, BLOOM, v.v.
Thu vién nay ho trg nhiéu tac vu NLP nhu: phan loai van ban, sinh van ban, dich, hoi dap, v.v.

Uu diém:

e Dé& sir dung véi API théng nhat.
e C6 kho mo hinh (model hub) phong phu trén https://huggingface.co/models.
e Tuong thich véi PyTorch, TensorFlow, JAX.

PEFT (Parameter-Efficient Fine-Tuning)

PEFT la viét tat cla Parameter-Efficient Fine-Tuning, tic la ky thuét tinh chinh mé hinh mét
cach tiét kiém tham sé.

Thay vi tinh chinh toan bé mo hinh (gom hang tram triéu dén hang ty tham sé), PEFT chi cap nhat
mot phan nhé, gilp:

e Tiét kiém b6 nhd.
e Nhanh hon khi huan luyén.
e Dé dang ap dung vdi cdc md hinh I16n.

PEFT phd bién trong cac truong hgp ban muén cd nhan héa mé hinh hoac 4p dung md hinh vao
mét domain cu thé ma khong can ton quéa nhiéu tai nguyén.

LoRA (Low-Rank Adaptation)

LoRA |a moét ky thuat cu thé trong PEFT, dugc dung dé thém cac ma tran hoc nhé (low-rank
matrices) vao mot so6 16p ctia mo hinh.
Thay vi cap nhéat toan bd ma tran trong sé, LoRA chi hoc mot phan nhé thay thé.

Cach hoat dong:

e Chén thém hai ma tréan A va B nhd (low-rank) vao trong qua trinh huan luyén.
e Trong s6 gbc khdéng thay déi, chi cé A va B dugc hoc.



e Khi suy luan (inference), cdc ma tréan nay sé két hgp lai d md phong hanh vi da tinh
chinh.

Uu diém;

e it tham s6 can huén luyén (vi du chi 1-2% so vdi full fine-tuning).
e CO thé chia sé hoac swap cac phan LoRA nhu plugin.

QLoRA (Quantized LoRA)

QLORA la su két hgp gilra:

e LORA (dé tinh chinh mét phan nhd).
e Quantization (luong ti héa) - gidm soé bit dung dé luu trong sé mo hinh (vi du tur
float32 xubng int4).

QLoRA cho phép ban:
e Tinh chinh cdc mé hinh rat Ién (7B, 13B, 65B tham s6) trén GPU thuong mai nhu 1 x
24GB VRAM.
e SUrdung it RAM, it GPU.

e Dat hiéu suat gan nhu tinh chinh day du.

QLoRA da dugc dung trong nhiéu mo hinh hiéu suat cao nhu Guanaco, RedPajama, v.v.

Tong két:

Thuat ngir Y nghia Loi ich chinh

Transformers Thu vién md hinh NLP manh mé Dé st dung, nhiéu mé hinh san
PEFT Tinh chinh tiét kiém tham sé Nhanh, tiét kiém tai nguyén
LoRA Cach tinh chinh trong PEFT Chi hoc ma tran nho, hiéu qua

QLoRA LoRA + lugng tir héa mo hinh Tinh chinh m6 hinh 16n trén may nho



Thuc hanh LangSmith

LangSmith la gi?
LangSmith la m6t nén tdng gilp ban:LangSmith
e Theo doéi (tracing): Ghi lai toan bd qua trinh thyc thi cda ¢ng dung LLM.

e Danh gia (evaluation): Danh gid chat lugng dau ra cda mo hinh.
e Ky thuat prompt (prompt engineering): Quan ly va tdéi uu hda cac prompt.

e Giam sat (observability): Theo déi hiéu suat va hanh vi cia ing dung.LangSmith

LangSmith c6 thé dugc si dung doc 1ap hoac tich hop véi LangChain dé€ xay dung va trién khai cac
ing dung LLM chat lugng cao.

Budc 1: Cai dat va cau hinh
1.1 Cai dat thu vién can thiét
pip install langsmith openai

1.2 Tao tai khoan va API Key

1. Truy cap LangSmith va dang ky tai khoan.
2. Sau khi dang nhap, vao phan Settings va tao mot API Key.Introduction | [TT]] LangChain

+5LangSmith+5YouTube+5LangSmith+1Medium+1

1.3 Thiét lap bién moi truong

export LANGSMITH_TRACING=true
export LANGSMITH_API_KEY="your-langsmith-api-key"
export OPENAI_API_KEY="your-openai-api-key"
R - L]
Budc 2: Tao ung dung mau va ghi lai qua trinh thuc
thi

2.1 Pinh nghia &ng dung mau


https://docs.smith.langchain.com/?utm_source=chatgpt.com
https://docs.smith.langchain.com/?utm_source=chatgpt.com
https://smith.langchain.com/
https://docs.smith.langchain.com/?utm_source=chatgpt.com
https://docs.smith.langchain.com/?utm_source=chatgpt.com
https://docs.smith.langchain.com/observability?utm_source=chatgpt.com

from langsmith import traceable
from langsmith.wrappers import wrap_openai

from openai import OpenAl

# Boc OpenAl client dé€ ghi lai cac cudc goi

openai_client = wrap_openai(OpenAl())

# Ham truy xuéat tai liéu (giad lap)
def retriever(query: str):

return ["Harrison worked at Kensho"]

# Ham chinh thuc hién RAG
@traceable
def rag(question: str):
docs = retriever(question)
system_message = f"Answer the user's question using only the provided information below:\n\n{docs[0]}"
response = openai_client.chat.completions.create(
messages=|

{"role": "system", "content": system_message},

{"role": "user",

1

model="gpt-40-mini",

content": question},

)

return response.choices[0].message.content

# Goi ham va in két qua
answer = rag("Where did Harrison work?")

print("Answer:", answer)

2.2 Xem trace trén LangSmith

Sau khi chay ma, truy cap LangSmith d€ xem chi tiét trace cla ng dung.LangSmith+3LangSmith
+3YouTube+3

Budc 3: Panh gia ung dung véi LangSmith
3.1 Tao tap di liéu danh gia

from langsmith import Client


https://smith.langchain.com/
https://docs.smith.langchain.com/observability?utm_source=chatgpt.com
https://docs.smith.langchain.com/observability?utm_source=chatgpt.com

client = Client()
dataset = client.create_dataset(
name="agent-qa-demo",

description="Dataset for evaluating the RAG application."

# Thém d{r liéu vao tap
examples = [
{"input": {"question": "Where did Harrison work?"}, "output": "Harrison worked at Kensho."},

{"input": {"question": "What company did Harrison work for?"}, "output": "Kensho"},

for example in examples:
client.create_example(
inputs=example["input"],
outputs={"answer": example["output"]},

dataset_id=dataset.id

3.2 Chay dénh gia trén tap dit liéu

from langsmith.evaluation import run_on_dataset

import functools

# Dinh nghia ham tao Urng dung
def create_rag_app():

return functools.partial(rag)

# Chay dénh gia

results = run_on_dataset(
dataset_name="agent-qa-demo",
IIm_or_chain_factory=create_rag_app(),
evaluation="qa",
client=client,

project_ name="rag-evaluation-demo"

3.3 Phan tich két qua

Sau khi danh gid hoan tat, ban c6 thé xem két qua chi tiét trén giao dién LangSmith, bao gém:



e Cdc trace cua tung lan chay.
e Diém s6 danh gid.

e Phdn hoi tir nguoi dung (néu cd).Introduction | [T]T] LangChainLearn R, Python & Data

Science Online+1YouTube+1

Budc 4: Tuy chinh va mé rong

e Tich hop véi LangChain: Néu ban sir dung LangChain, LangSmith c6 thé tich hgp truc
ti€p dé ghi lai trace cla céc chain va agent.

e Tao dashboard tuy chinh: LangSmith cho phép ban tao cdc dashboard dé giam sat cac
chi s6 quan trong nhu chi phi, dé tré va chat lugng phan héi.

e Thu thap phan héi tur nguoi dung: Ban cé thé thu thap phan hoi tir ngudi dung cudi dé
cai thién Gng dung.


https://python.langchain.com/v0.1/docs/langsmith/walkthrough/?utm_source=chatgpt.com
https://www.datacamp.com/tutorial/introduction-to-langsmith?utm_source=chatgpt.com
https://www.datacamp.com/tutorial/introduction-to-langsmith?utm_source=chatgpt.com

AL N\

Bail thuc hanh Promptfoo co
2

ban

Duéi day la bai thuc hanh Promptfoo co ban dé gilip ban bat dau danh gia va so sédnh céac

prompt s&r dung md hinh ngén ng{ (LLM). promptfoo rat hitu ich trong viéc t6i uu prompt,
benchmark nhiéu model khac nhau, va kiém thir cac thay d6i trong ing dung s dung LLM.

MUC TIEU

S dung Promptfoo dé benchmark cac prompt.

So sanh output gita nhiéu moé hinh nhu gpt-3.5-turbo Va openrouter/mistral .
Tuy chinh tiéu chi danh gia output.

Chay test bang CLI va hién thi két qua.

BUGC 1: CAl DPAT PROMPTFOO

npm install -g promptfoo

BUOC 2: TAO CAU TRUC THU MUC
DU AN

mkdir promptfoo-demo && cd promptfoo-demo
touch config.yaml

mkdir evals

BUGC 3: TAO TAP TIN CAU HiNH config.yaml|

prompts:
- "Translate to French: {{input}}"

- "Please provide the French translation for: {{input}}"



providers:
- id: openai:gpt-3.5-turbo
config:
apiKey: $OPENAI_API_KEY
- id: openrouter:mistralai/mistral-7b-instruct
config:

apiKey: $OPENROUTER_API_KEY

tests:
- vars:
input: "Hello, how are you?"
assert:
includes:

- "Bonjour"

- vars:
input: "I am going to the market."
assert:
includes:

- "marché"

Ban can lay API Key tir OpenAl va OpenRouter.

BUGC 4: CHAY BDANH GIA

Chay benchmark tur CLI:

promptfoo eval config.yaml

Sau dd, hién thi dashboard két qua:

promptfoo web

M@ trinh duyét tai dia chi: http://localhost:3000 dé xem két qua truc quan.



https://platform.openai.com/account/api-keys
https://openrouter.ai/
http://localhost:3000

Bai Thuc Hanh: Banh Gia Hé
Thong RAG véi TruLens va
LangChain

Muc Tiéu

e Xay dung mét hé théng RAG don gidn st dung LangChain.
e Tich hgp TruLens dé€ theo doi va danh gid hiéu suat cda hé thong.
e Ap dung cac ham phan héi (feedback functions) dé do ludng cac chi s6 nhu dé lién quan,

tinh chinh xac va su phu hgp cla nglr canh.docs.pinecone.io+1TruEra+1

Budc 1: Cai Pat M6i Truong
Cai dat cac thu vién can thiét:

pip install trulens trulens-apps-langchain trulens-providers-openai openai langchain langchainhub langchain-

openai langchain_community faiss-cpu bs4 tiktoken

Thiét Iap khda API cho OpenAl:

import os

os.environ["OPENAI_API_KEY"] = "sk-..." # Thay thé bang khéa API cta ban

Budc 2: Tao Hé Thong RAG Pon Gian

Tao mot ing dung RAG don gidn st dung LangChain:

from langchain.chains import RetrievalQA

from langchain.vectorstores import FAISS

from langchain.embeddings import OpenAlEmbeddings
from langchain.chat_models import ChatOpenAl

from langchain.document_loaders import TextLoader

# Tai dir lieu

loader = TextLoader("data.txt")


https://docs.pinecone.io/integrations/trulens?utm_source=chatgpt.com

documents = loader.load()

# Tao vector store
embeddings = OpenAlEmbeddings()

vectorstore = FAISS.from_documents(documents, embeddings)

# Tao hé théng RAG
ga_chain = RetrievalQA.from_chain_type(
[Im=ChatOpenAl(temperature=0),

retriever=vectorstore.as_retriever()

Budc 3: Tich Hop TrulLens

S dung TrulLens dé theo doi va danh gid hé théng:YouTube+5TruLens+5YouTube+5

from trulens_eval import Tru
from trulens_eval.feedback import Feedback
from trulens_eval.feedback.provider.openai import OpenAl as OpenAlFeedbackProvider

from trulens_eval.apps.langchain import instrument_langchain

# Khéi tao Tru
tru = Tru()

# Thiét lap cac ham phan hoi

openai_provider = OpenAlFeedbackProvider()

f qga_relevance = Feedback(openai_provider.relevance).on_input_output()

f _context_relevance = Feedback(openai_provider.relevance).on_input().on_retrieved_context()

f groundedness = Feedback(openai_provider.groundedness).on_input().on_retrieved_context().on_output()

# Tich hgp TruLens vao hé théng
ga_chain_recorder = instrument_langchain(
ga_chain,
app_id="langchain_app",

feedbacks=[f_qa_relevance, f_context_relevance, f_ groundedness]

Budc 4: GUi Truy Van va Panh Gia

GUi truy van va danh gid phan hoi:


https://www.trulens.org/component_guides/instrumentation/langchain/?utm_source=chatgpt.com

with ga_chain_recorder as recorder:
response = ga_chain_recorder.query("What is the capital of France?")

print(response)

Budc 5: Kham Pha Két Qua trong Dashboard

Khai chay dashboard cla TruLens dé xem két qua danh gid:docs.pinecone.io

tru.run_dashboard()

Dashboard sé hién thj cac chi s6 nhu:

e QA Relevance: D0 lién quan gilra cau héi va cau tra 1oi.
e Context Relevance: D0 lién quan gilra truy van va nglt canh dugc truy xuat.

e Groundedness: M{c dé ma cau trd 16i dua trén nglt canh dugc cung cap.docs.pinecone.io

Lab Lab+2Analytics Vidhya+2Zilliz+2

Budc 6: Toéi Uu Hé Théng
Dua trén cac phan hoi va chi so tir TruLens, ban c6 thé:

e Diéu chinh kich thudc chunk hoac chién lugc chunking.
e Thay d6i md hinh embedding hoac vector store.

e TOI uu prompt dé€ cai thién do chinh xac va tinh phu hop cla cau tra 16i.Zilliz+1TruLens+1



https://docs.pinecone.io/integrations/trulens?utm_source=chatgpt.com
https://docs.pinecone.io/integrations/trulens?utm_source=chatgpt.com
https://www.analyticsvidhya.com/blog/2024/06/rag-pipelines-with-llamaindex-and-trulens/?utm_source=chatgpt.com
https://zilliz.com/blog/evaluating-multimodal-rags-in-practice-trulens?utm_source=chatgpt.com

Bai thuc hanh PEFT: Phan
loai phan hoi khach hang
(Feedback)

Duéi day la mét bai thuc hanh PEFT gan lién véi thuc té, cu thé |a bai toan phan loai phan
hoéi khach hang (Feedback) cua nguoi dung tiéng Viét thanh cac nhém: Tich cuc, Tiéu
cuc, Trung lap. Bai nay ap dung PEFT (LoRA) dé fine-tune mét mo hinh nho va dé trién khai thuc
té trong doanh nghiép hoac startup.

"Phan loai phan héi khach hang ti€ng Viét bang PEFT + LoRA"

Muc tiéu:

e Hi€u cach ap dung PEFT v&i LoRA dé fine-tune mo hinh pre-trained cho phéan loai van ban.
e Lam viéc véi dir liéu phadn hoi khach hang (gid lap tu thuc té).
e T6i uwu hoa chi phi va thoi gian train bang cach chi fine-tune mét phan nhé mé hinh.

BOi canh thuc té
Mot cira hang TMDT muén tu dong phan loai phan héi khach hang sau méi don hang dé:
e GUi bdo cdo chat lugng dich vu theo tuan/thang.

e Phan nhém khiéu nai dé uu tién x ly.
e Ty dong gan thé sentiment vao feedback dé dé loc.

N\ on ~ A
Cai dat thu vién
pip install transformers datasets accelerate peft bitsandbytes

Dataset gia lap

from datasets import Dataset

data = {
"text": [

"Giao hang nhanh, san phdm dep", # tich cuc



"T6i rat that vong vi san pham bi hédng", # tiéu cuc
"Binh thuong, khdng cé gi dac biét", # trung lap
"Déng géi ky, tdi sé quay lai mua", # tich cuc
"Hang giao tré, déng gdi cau tha", # tiéu cuc
"On, chua biét c6 dung lau dugc khéng" # trung 1ap
I
"label": [2, 0, 1, 2, 0, 1] # 0O: tiéu cuc, 1: trung lap, 2: tich cuc

dataset = Dataset.from_dict(data).train_test split(test_size=0.3)

- A 2?2
Tien xu ly

from underthesea import word_tokenize

def tokenize_vi(example):
example["text"] = word_tokenize(example["text"], format="text")

return example

dataset = dataset.map(tokenize_vi)

Dung PhoBERT + LoRA dé fine-tune

from transformers import AutoTokenizer, AutoModelForSequenceClassification

from peft import get_peft_model, LoraConfig, TaskType

model_id = "vinai/phobert-base"
tokenizer = AutoTokenizer.from_pretrained(model_id, use_fast=False)

base_model = AutoModelForSequenceClassification.from_pretrained(model_id, num_labels=3)

lora_config = LoraConfig(
r=8,
lora_alpha=32,
target_modules=["encoder.layer.11.output.dense"],
lora_dropout=0.1,
bias="none",

task _type=TaskType.SEQ CLS

peft_model = get_peft_model(base_model, lora_config)



peft_model.print_trainable_parameters()

Huan luyén mo hinh

def encode(example):

return tokenizer(example["text"], truncation=True, padding="max_length", max_length=128)
encoded = dataset.map(encode)

from transformers import TrainingArguments, Trainer
from sklearn.metrics import classification_report

import numpy as np

def compute_metrics(eval_pred):
logits, labels = eval_pred
preds = np.argmax(logits, axis=1)

return {"accuracy": (preds == labels).mean()}

training_args = TrainingArguments(
output_dir="./sentiment_model",
per_device_train_batch_size=4,
num_train_epochs=3,
evaluation_strategy="epoch",

logging_dir="./logs"

trainer = Trainer(
model=peft_model,
args=training_args,
train_dataset=encoded["train"],
eval_dataset=encoded["test"],
tokenizer=tokenizer,

compute_metrics=compute_metrics

trainer.train()

Du doan phan héi méi (vi du thuc té)



import torch
label_ map = {0: "Tiéu cuc", 1: "Trung lap", 2: "Tich cuc"}

def predict(text):
text = word_tokenize(text, format="text")
inputs = tokenizer(text, return_tensors="pt", truncation=True, padding="max_length", max_length=128)
with torch.no_grad():
logits = peft_model(**inputs).logits
pred = torch.argmax(logits, axis=1).item()

return label_map[pred]

# Vi du thuc té
feedback = "Minh khéng hai long véi chat lugng vai"

print("Phan loai:", predict(feedback))

Ung dung thuc té

e Tich hgp vao backend cula trang web TMDT, nhan phan hoi —» phan loai tu dong.
e Luu label sentiment vao co sé dir liéu dé thong ké cam xuic khach hang theo thoi gian.
e GUi cdnh bdo ndi bé néu sé phan hoi tiéu cuc tang vot.



