Gidgi thiéu Metaflow,
Evidently Al va Keras

. Metaflow - Orchestrating ML Workflows Made
Simple

Metaflow la mdt framework manh mé dugc phat trién bai Netflix, gidp don gidn hda qua trinh xay
dung va quan ly pipeline machine learning. V&i ci phap than thién, kha nang tich hgp tot véi AWS,

Kubernetes, va versioning ré rang cho ca dit liéu va mod hinh, Metaflow la cdng cu ly tuéng dé to
chutrc, theo ddi va tai sir dung cac budc trong quy trinh ML mot cach dé dang va c6 hé théng.

Trong cac project clia cudn sach nay, Metaflow sé déng vai tro la xuong séng cua hé théng
ML pipeline, gilp ban cau tridc cac budc nhu thu thap dir liéu, huan luyén moé hinh, danh gia va
trién khai — tat ca trong mét luong ré rang va cé thé ma rong.

Metaflow giup dugc gi

o Thiét ké pipeline dé dang: Viét code ML theo cach tu nhién nhat bang Python.

e Quan ly trang thai (state): Tu dong luu trir dau ra cla ting budc, gilp ban dé dang
resume hoac debug.

e Phién ban héa dir liéu & mé hinh: Ho trg versioning dau vao, dau ra, mé hinh, va code.

 Tich hop cloud dé dang: H6 trg AWS (S3, Step Functions, Batch...) va c6 thé mé rong
cho céc nén tdng khac.

e Chay song song & phan tan: Dé dang chay cac budc ton tai nguyén theo kiéu phan tan
hoac song song.

Cach hoat dong

Ban dinh nghia cac budc trong pipeline bang ci phap Python rat than thién. Vi du:
from metaflow import FlowSpec, step
class HelloFlow(FlowSpec):

@step
def start(self):

print("Hello from Metaflow!")



self.next(self.end)

@step
def end(self):
print("Flow finished.")

if _name__ =="'_main_"

HelloFlow()
Chay bang dong lénh:

python hello_flow.py run

Tinh nang néi bat

Tinh nang Mé ta ngan
@step decorator X&c dinh cac budc trong pipeline.
FlowSpec Khai bdo cau trdc cla flow.
self.next() Xac dinh budc ti€ép theo trong luéng x(r ly.
metaflow run Chay pipeline.
metaflow resume Ti€p tuc pipeline tir budc bj 16i.
Tich hgp MLFlow, Argo C6 thé tich hgp thém céc hé théng orchestration.

Il. Evidently Al

Evidently Al la mot thu vién ma ngudon maé gidp theo déi hiéu suat cia mo hinh machine learning
trong moi trudng san xuat. N6 cung cap cac béo céo truc quan vé drift dir liéu, do 1éch phan phoi
dau vao/dau ra, d6 chinh xac, va nhiéu chi sé quan trong khac ma ban can dé€ dam bao mé hinh
hoat dong 6n dinh theo thai gian.

Trong céc project cla sach, Evidently Al sé duoc st dung dé thiét 1ap cac budc kiém tra va
giam sat moé hinh, gilp ban nhanh chdng phat hién va xt ly cadc van dé nhu concept drift, data
quality issues, va sai léch hiéu suat trong maéi truong thuc té.

Dugc thiét ké dé hoat dong trudc, trong, va sau khi trién khai md hinh ML.

Evidently Al lam dugc gi?

Tinh nang Mb ta
Data Drift Detection Phat hién khi dir liéu dau vao thay déi so véi training data.

Model Performance Monitoring Theo doi accuracy, precision, recall,... theo thai gian.



Tinh nang M6 ta

Data Quality Checks Kiém tra su thi€u hut, phan bd, outliers,... trong d{ liéu.
Tao bdo cdo HTML truc quan Tao dashboard HTML dé hiéu, chia sé dé dang cho doi ngd.
Tich hop dé dang Chay t6t cung v6i Pandas, Jupyter, Airflow, MLflow, v.v.

Mét sé use-case phé bién

e Kiém tra dir liéu dau vao cé giong training data khong.
e Kiém tra mé hinh cé bi concept drift khong.

e Theo d6i m6 hinh trong moi trudng san xuat.

e Tao bdo cdo ML dinh ky cho business/stakeholder.

Vi du dung trong Jupyter Notebook

import pandas as pd
from evidently.report import Report

from evidently.metric_preset import DataDriftPreset

# Gia sr ban c0 training data va current data
train_df = pd.read_csv("train.csv")

current_df = pd.read_csv("current.csv")

report = Report(metrics=[

DataDriftPreset()

report.run(reference_data=train_df, current_data=current_df)
report.show(mode="inline") # hién thi trong Jupyter

report.save_html("data_drift_report.html") # xuat bdo céo
Cai dat
pip install evidently
Evidently rat hiru ich néu ban la...
e Data Scientist can ddm bdo mo hinh hoat déng tot ngoai thuc té.
e« MLOps Engineer can hé thong gidm sat tu dong hoa.

e Business Analyst mud6n hi€u mé hinh bang cac bi€u dé dé hiéu.

Tich hgp véi cac cong cu khac



e Jupyter Notebook - dé kham pha dit liéu.

e Airflow - dé Iap lich gidm séat dinh ky.

e MLflow, Metaflow, Dagster - dé€ theo doi toan bd pipeline.

e Grafana / Prometheus - dé€ push metric production theo thai gian thuc (véi Evidently
Service).

Il. Keras va Backend

o Keras la mot thu vién high-level API (giao dién cap cao) dugc sir dung dé€ xay dung va
huan luyén cdc moé hinh hoc sau (deep learning). Keras dugc thiét ké dé€ dé sir dung va
don gidn hda quy trinh phat trién mo hinh.

e Keras c6 thé hoat déng trén nhiéu backend khac nhau (phan coét 16i chiu trdch nhiém
tinh todn s6 hoc va téi uu héa mé hinh), va hién tai ho trg ba backend chinh:

o TensorFlow (la backend mac dinh)

o Theano (dugc ho trg truéc day nhung da nglng phéat trién)
o CNTK (Microsoft Cognitive Toolkit)

o JAX (tU Google)

Vi sao chon JAX lam backend?

JAX |a mot thu vién tir Google cho tinh toan khoa hoc, néi bat véi cac tinh nang:

Tinh toan tu dong dao ham (autograd).

Tinh toan song song va phan tan véi GPU/TPU.

Vectorization - thuc hién tinh todn trén nhiéu phan t cung ldc.
Ho tro téi uu héa va gradient-based learning cuc ky manh mé.

P wWwhH

Khi ban dat KERAS_BACKEND=jax , ban yéu cau Keras st dung JAX dé€ thuc hién cac phép toan, thay
vi TensorFlow

Cach thuc hoat dong vai JAX
Khi st dung JAX lam backend cho Keras, ban sé dugc hudng cac uu diém ndi bat cta JAX, nhu:
o Hiéu suat cao hon, dac biét véi viéc chay trén TPU/GPU.
e Tu dong dao ham (autograd) manh mé, cho phép tinh todn gradient mét cach hiéu qua
va linh hoat.

e T6i uu héa gradient cho cac m6 hinh hoc sau, rat hitu ich khi huan luyén cadc moé hinh
phuc tap.

Cai dat JAX va Keras véi JAX backend
Dé sir dung JAX lam backend cho Keras, ban can cai dat cac thu vién can thiét:

1. Cai dat Keras Core va JAX:



pip install keras-core jax jaxlib

2. Sau do, dat bién moi truong KERAS BACKEND thanh jax:

export KERAS BACKEND=jax
Bay gio Keras sé st dung JAX lam backend khi ban xay dung va huan luyén mé hinh.
Vi du

Vi du, néu ban muén st dung Keras véi JAX lam backend, ban cé thé tao mé hinh nhu sau:

from keras import layers, models

from keras.datasets import mnist

# Tai dit liéu MNIST

(x_train, y_train), (x_test, y test) = mnist.load_data()

# Chuédn bi dit liéu
x_train, x_test = x_train / 255.0, x_test / 255.0

# Xay duyng mé hinh

model = models.Sequential([
layers.Flatten(input_shape=(28, 28)),
layers.Dense(128, activation='relu’'),
layers.Dropout(0.2),

layers.Dense(10)

# Bién dich va huan luyén
model.compile(optimizer='adam’, loss=tf.keras.losses.SparseCategoricalCrossentropy(from_logits=True),
metrics=['accuracy'])

model.fit(x_train, y_train, epochs=5)
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