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什麼是雲端科技
歲月靜好，

是有人替你負重前行

● 雲端原廠與雲端代理商

● 風光產業下的酸「?」苦辣

● 地盤怎麼分

● 見見大哥與經營理念



雲端原廠 Cloud Provider
● Amazon Web Service

● Microsoft Azure

● Alibaba

● Google Cloud Platform

● ...

雲端原廠與雲端代理商

以 IaaS 為基礎

提供 PaaS、SaaS 等服務

IBM Cloud

Ch01 什麼是雲端科技



雲端原廠與雲端代理商

雲端代理商的功能

● 幫忙推廣產品

● 協助客戶打造客製化的雲端架構

● 「研發、生產、製造」以外的項目

還是可以開發自有產品

享受最新的技術、解決問題

貼近客戶真實場景，應用落地

雲端原廠 Cloud Provider
● Amazon Web Service

● Microsoft Azure

● Alibaba

● Google Cloud Platform

● ...

以 IaaS 為基礎

提供 PaaS、SaaS 等服務

宏庭科技

Ch01 什麼是雲端科技



● 「甜」咧?

● 夾在中間

風光產業下
的酸「?」苦辣

Ch01 什麼是雲端科技



地盤怎麼分

Ch01 什麼是雲端科技

AWS 

● 2006 年推出第一個服務  (S3)

● 主打中小企業，提供解決方案

GCP

● 2008 年推出第一個

服務(App Engine)

● 技術與開發能力著稱

https://www.gartner.com/en/newsroom/press-releases/2021-06-28-gartner-says-worldwide-iaas-public-cloud-services-market-grew-40-7-percent-in-2020
https://www.gartner.com/en/newsroom/press-releases/2021-06-28-gartner-says-worldwide-iaas-public-cloud-services-market-grew-40-7-percent-in-2020


地盤怎麼分
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AWS 

● 2006 年推出第一個服務  (S3)

● 主打中小企業，提供解決方案

GCP

● 2008 年推出第一個

服務(App Engine)

● 技術與開發能力著稱

https://www.statista.com/chart/18819/worldwide-market-share-of-leading-cloud-infrastructure-service-providers/
https://www.statista.com/chart/18819/worldwide-market-share-of-leading-cloud-infrastructure-service-providers/


地盤怎麼分

《讓子彈飛 Let the Bullets Fly》─ 2010Ch01 什麼是雲端科技
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地盤怎麼分

《讓子彈飛 Let the Bullets Fly》─ 2010Ch01 什麼是雲端科技



Google 怎麼做

● 和系統整合商合作

(打不贏就買、欣賞就收購 )

● 人工智慧是賣點

● 技術開源持續領先

(K8s, istio, Tensorflow)

● 著眼混合雲(Hybrid Cloud)的解

決方案(Anthos)

地盤怎麼分

Ch01 什麼是雲端科技

https://opensource.google/projects
https://www.gartner.com/en/newsroom/press-releases/2021-06-28-gartner-says-worldwide-iaas-public-cloud-services-market-grew-40-7-percent-in-2020


見見大哥與經營理念

AWS

● 以需求出發

● 鎖定特定領域提供  Solution，解決 
80% 的問題。

● 開發平台 SageMaker[1]，偏向開

發者；但近期有推出  Canvas[2]

以ML為切入

[1] Amazon SageMaker Studio – 第一個用於機器學習的IDE
[2] Announcing Amazon SageMaker Canvas – a Visual, No Code Machine Learning Capability 
for Business Analysts | AWS News BlogCh01 什麼是雲端科技

https://aws.amazon.com/tw/sagemaker/studio/
https://aws.amazon.com/blogs/aws/announcing-amazon-sagemaker-canvas-a-visual-no-code-machine-learning-capability-for-business-analysts/
https://aws.amazon.com/blogs/aws/announcing-amazon-sagemaker-canvas-a-visual-no-code-machine-learning-capability-for-business-analysts/


見見大哥與經營理念

Google

● 以技術出發

● 完整 Solution 鎖定的行業為客服

中心，以及以文件處理為主的需求

● Vertex AI 是一個完整開發平台，適

用於各種角色開發、使用。

Ch01 什麼是雲端科技

以ML為切入



02人工智慧
與機器學習
的發展與普及

我阿罵不只打籃球比你強，

連訓練的模型都比你準

以GCP Solution 為例



Solution senario or tools

ML API for tech (e.g. develop)

AutoML Services build GUI for ML API. (e.g. document AI, NLP, image, Vision, Table, etc.)

AI Platform integrate AutoML Service. (ready to deprecate[1])

Vertex AI integrate AutoML[2], ML Engine, Kubeflow, and TensorFlow Extended (TFX)

Google Cloud AI/ML Strategy
Tools & Solutions

PaaS for tech and non-tech 

Tools & Solutions

Solution senario or tools

Contact Center AI (CCAI) integrate Dialogflow, STT, TTS, NLP

Retail AI integrate Vision Product Search, Recommendations AI, Retail Search

CH02 
人工智慧與機器學習的發展與普及

[1] Google Cloud 沒有明說，但是許多的文件都會導到 Vertex AI 了。
[2] Vertex AI 的 AutoML 和 AutoML 其實是不同團隊在維護，但是東西是差不多的。



雲端上的機器學習

● 普及：一般的機器  + 用戶資料 + 便

利的網路 + Google AutoML

● 優點: 突破開發限制

○ 訓練資源的極限

○ 預算有限

● 缺點: 不是萬能的

○ AutoML 應用範圍有限

CH02 
人工智慧與機器學習的發展與普及



雲端上的機器學習

圖像分類(單標籤、多標籤 )

圖像物件偵測 圖像分割

● 使用情境案例

○ 口罩辨識

○ 違規行為偵測

○ 火災辨識

○ 器材預警維修

CH02 
人工智慧與機器學習的發展與普及
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CH02 
人工智慧與機器學習的發展與普及

https://yuweichiu.github.io/%E4%BA%BA%E5%AD%B8%E6%A9%9F%E5%99%A8%E5%AD%B8%E7%BF%92/p0009-Object-Detection-S7-FCN/
https://www.itread01.com/content/1546830390.html


雲端上的機器學習

回歸 / 分類 預測

● 使用情境案例

○ 庫存預測

○ 來客數量預測

○ 客戶流失

○ 垃圾郵件偵測

CH02 
人工智慧與機器學習的發展與普及



雲端上的機器學習

文章分類(單標籤、多標籤 )

文字實體識別 文字情緒分析

● 使用情境案例

○ 專有名詞辨識

○ 文章分類

○ 客服對話分析

CH02 
人工智慧與機器學習的發展與普及



雲端上的機器學習

影像動作分類 影像分類

影像物件追蹤

● 使用情境案例

○ 運動判分輔助

○ 足球鏡頭追蹤

○ 駕駛打瞌睡判斷

CH02 
人工智慧與機器學習的發展與普及
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雲端上的機器學習

● Quotas and limits | Vertex AI | Google Cloud

● Quotas and limits | AutoML Tables

● Quotas & Limits | AutoML Vision

● Quotas & Limits | AutoML Natural Language

● Quotas and limits | AutoML Video Intelligence | Google Cloud

● Quotas & Limits | AutoML Translation Documentation | Google Cloud

限定使用情境  + 協助完善服務脈絡

CH02 
人工智慧與機器學習的發展與普及

https://cloud.google.com/vertex-ai/docs/quotas#model_quotas
https://cloud.google.com/automl-tables/docs/quotas
https://cloud.google.com/vision/automl/quotas
https://cloud.google.com/natural-language/automl/quotas
https://cloud.google.com/video-intelligence/automl/quotas
https://cloud.google.com/translate/automl/quotas
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打造一個
人工智慧的王國
萬事俱備，只欠東風

● ML 如何平易近人

● How About Data
● BQML
● Last Pieces?



Google Data + Google ModelsYour Data + Google ModelsYour Data + Your Models

ML 如何平易近人



Google Data + Google ModelsYour Data + Google ModelsYour Data + Your Models

Machine Learning 

API 

(ML API)

AutoMLCompute

ML 如何平易近人



Google Data + Google ModelsYour Data + Google ModelsYour Data + Your Models

Machine Learning 

API 

(ML API)

AutoMLCompute

Ease of UseCustomization

ML 如何平易近人

Call 
Google's perception APIs 

Build 
your own models

Train by 
Google's state-of-the-art models



Google Data + Google ModelsYour Data + Google ModelsYour Data + Your Models

Build 
your own models

Customization

a unified AI platform

Vertex AI

Ease of Use

ML 如何平易近人

Train by 
Google's state-of-the-art models

Call 
Google's perception APIs 



Data 
Readiness

Feature 
Engineering

Training/ 
HP-Tuning

Model 
Monitoring

Model 
serving

Understanding/ 
Tuning Edge Model 

Management

no-code/ 
low code 
workflow

Custom 
development 

workflow

Infrastructure 
services/ 
Add-ons

One comprehensive end-to-end platform for everything AI 

AutoML

Vision Translation TablesLanguageVideo

Data 
Labeling PredictionFeature 

Store Training

Experiments

Pipelines (Orchestration)

Explainable AI

Hybrid AI Continuous 
Monitoring Metadata

Vizier 
OptimizationDatasets

Forecast BigQuery ML

Vertex AI 

Deep Learning Environment (Deep Learning Virtual Machine and Deep Learning Container)

Workbench (Notebooks)

AI Accelerators

ML 如何平易近人



Deliver serverless 
analytics, not 
infrastructure

Build for enterprise 
at any scale

Embed ML and 
drive an end-to- 

end lifecycle

Empower analytics 
across the entire 

data lifecycle

Enable the best 
OSS technologies

Google Cloud is significantly simplifying big data analytics

How About Data



How About Data
Part of our comprehensive data analytics portfolio

Apache 
Beam

Dataflow DataprocData Transfer 
Service

Cloud IoT 
Core

Dataprep

Data Catalog

Cloud Data 
Fusion

Use

Cloud 
Composer

Transaction 
data (OLTP)

Third-party data

Machine data

Social data

Sensor data

Weblogs, 
Clickstream

SheetsPartner BI 
tools

Apigee

Tensorflow

Data ingestion
at any scale

Reliable streaming data 
pipeline

Advanced analytics, 
visualization, and integration

Data lake and data 
warehousing 

Pub/Sub
Cloud Storage

Storage Transfer 
Service

ProcessCapture Store Analyze

BigQuery 
storage

BigQuery
analysis 
engine

Source examples

Vertex AI
Google Data 

Studio

Data 
warehousing 

Cloud Function



BigQuery ML for 
predictive analytics

1 2 3

Execute ML 
initiatives without 
moving data from 
BigQuery

Iterate on models 
in SQL in BigQuery 
to increase 
development 
speed

Automate 
common ML 
tasks, and 
hyperparameter 
tuning

BQML

BigQuery is NOT just analytics



BQML

AutoML Tables

XGBoost 

Wide and Deep NNsPreview, GA 2022

Classification
Logistic regression

DNN classifier (Tensorflow)

AutoML Tables

Regression
Linear regression

DNN regressor 

Other Models
k-means clustering

Recommendation: 
Matrix factorization 

Model 
Import/Export

Importing TensorFlow and XGBoost 
models for batch prediction 

XGBoost 

Wide and Deep NNsPreview, GA 2022

Time series forcasting

Time series anomaly detection

Exporting models from BigQuery 
ML for online prediction
Hyperameter tuning using Cloud 
AI Vizier

supported models and features



Through two lines of SQL

● Leverage BigQuery’s processing power to build a 
model

● Auto-tuned learning rate

● Auto-split of data into training and test

● Null imputation

● Standardization of numeric features

● One-hot encoding of strings

● Class imbalance handling

Behind the scenes

BQML



Last Pieces

Making ML accessible for all audiences

Train with Data 
Analyst

ML 
Developer

Data 
Scientist Use when Serve with

Vertex Training
& TensorFlow 

• Your problem doesn’t match the criteria 
listed below for BigQuery ML or AutoML.

• You’re already running training on-premises or 
another cloud, and you need consistency across the 
platforms.

Vertex 
Prediction

AutoML
& CloudML APIs

• Your problem fits into one of the types AutoML 
supports. Offers a point-and-click workflow.

• Natural Language or Video models are served from 
Google Cloud. While Vision and Tables support 
edge / downloadable models.

BigQuery ML

• All your data is contained in BigQuery.
• Users are most comfortable with SQL.
• The set of models available in BigQuery ML 

matches the problem you’re trying to solve.

Train with Use when Serve withData 
Analyst

ML 
Developer

Data 
Scientist

→ Your Data  |   Your Idea  |  What position do you stand for

https://cloud.google.com/bigquery-ml/docs/reference/standard-sql/bigqueryml-syntax-create#create_model_statement


04Demo: 
物件辨識模型







訓練資料 - 上傳方法與資料限制 參考資料：Formatting a training data CSV | AutoML Vision 
Object Detection | Google Cloud

https://cloud.google.com/vision/automl/object-detection/docs/csv-format
https://cloud.google.com/vision/automl/object-detection/docs/csv-format
https://cloud.google.com/vision/automl/object-detection/docs/csv-format
https://cloud.google.com/vision/automl/object-detection/docs/csv-format


標記方式與限制 參考資料：Preparing your training data | AutoML Vision Object 
Detection | Google Cloud

https://cloud.google.com/vision/automl/object-detection/docs/prepare
https://cloud.google.com/vision/automl/object-detection/docs/prepare
https://cloud.google.com/vision/automl/object-detection/docs/prepare
https://cloud.google.com/vision/automl/object-detection/docs/prepare


如果上傳資料有誤，都會一目了然。



模型訓練

模型的訓練主要有三種  AutoML、AutoML Edge、Custom training

• AutoML：Train by Google's state-of-the-art models

• AutoML Edge：Google 假設所訓練的模型是要部署到  edge device，如攝影機、手機等邊緣裝置，因此

Google會限制模型的大小。訓練較快，但是精準度較差，可能需要再做進一步的程式對圖像做篩選。

• Custom training：利用自己的程式碼，做模型的訓練

















模型評估



模型部署
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擁抱 AI & ML 
的下一步

● Why Model Deployment is hard
● MLOps - Capability We Need
● 資料膨脹與治理  (Data Governance)



Why is ML deployment/operation difficult?

DATA 
MANAGEMENTDATA

COLLECTION

EXPLORATION 
&

ANALYSIS 
TOOLS

ML 
CODE

FEATURE 
ENGINEERING

MODEL TRAINING 
AT SCALE

AUTOMATIONLOGGING & 
MANAGEMENT MONITORING

SERVING 
BATCH AND 

ONLINE 
PREDICTIONS

In an IT system

Behavior of system is defined by Code

In an AI/ML System

Behavior of system is defined by Data



MLOps - Capability We Need

Software 
engineering

Data 
science

Data 
engineering

Scalable 
system 

development

Model 
prototyping

Data 
pipelining

MVP Model 
deployment

CI/CD

MLOps



MLOps - Step by Step

Software 
engineering

Data 
science

Data 
engineering

Scalable 
system 

development

Model 
prototyping

Data 
pipelining

MVP Model 
deployment

CI/CD

MLOps

要實現 MLOps
必須分成不同階段，逐漸完善各個能力

● No Code / Low Code
● Use pre-trained model
● Sample code

● streaming 
● batch 
● serverless

● CI/CD/CT Concept
● Model monitoring
● Service log

Data Pipeline ML Pipeline Operation Pipeline

Governance

● catalog
● lineage concept
● version control

Visualization

● real-time
● report



Experimentation (Re) Training Model Deployment Continuous 
Monitoring

Training Serving
1 2 3 4

EDA / 
Prototyping

Training 
pipeline dev

Pipeline 
CI/CD

Candidate 
Model generation

Model 
Serving

Canary & A/B 
Testing Model performance monitoring

Data
Validation

Feature
Engineering

Model
Training

Model
Evaluation Retrain Triggers

Governance & Management Monitoring & Visualization

Organization & Maintenance
5 6

Model 
Registry

Pipeline / Model
Approvals

Model 
Provenance

ML 
Wipeout Log Monitor BI Dashboard 

and Report

Streamline and scale with MLOps



Governance & Management Monitoring & Visualization
5 6

Organization & Maintenance

Training Serving
Experimentation (Re) Training Model Deployment Continuous 

Monitoring

2 3 4

EDA / 
Prototyping

Training 
pipeline dev

Pipeline 
CI/CD

Candidate 
Model generation

Model 
Serving

Canary & A/B 
Testing Model performance monitoring

Data
Validation

Feature
Engineering

Model
Training

Model
Evaluation Retrain Triggers

Model 
Registry

Pipeline / Model
Approvals

Model 
Provenance

ML 
Wipeout Log Monitor BI Dashboard 

and Report

1
Training Serving

Data Processing Online / Hybrid / Edge
Latency

Streaming / batch
Model / API delivery

ML PipelineData Pipeline Operation Pipeline

Focus on Data Focus on CodeFocus on Model



Training Serving
Experimentation (Re) Training Model Deployment Continuous 

Monitoring

2 3 4

EDA / 
Prototyping

Training 
pipeline dev

Pipeline 
CI/CD

Candidate 
Model generation

Model 
Serving

Canary & A/B 
Testing Model performance monitoring

Data
Validation

Feature
Engineering

Model
Training

Model
Evaluation Retrain Triggers

Governance & Management Monitoring & Visualization

Organization & Maintenance
5 6

Model 
Registry

Pipeline / Model
Approvals

Model 
Provenance

ML 
Wipeout Log Monitor BI Dashboard 

and Report

1
Training Serving

Data Processing Online / Hybrid / Edge
Latency

Streaming / batch
Model / API delivery

ML PipelineData Pipeline Operation Pipeline

Focus on Data Focus on Code

訓練
● AutoML (Vertex AI)
● BQML
● Experiment (Vertex AI)*
● Vizer Studio (Vertex AI)
● Tensorboard (Vertex AI)
● Training (Vertex AI)
● Feature Store (Vertex AI)

ETL
● Workbench (Vertex AI)
● Dataflow: Apache Beam
● Dataproc: Spark on Google
● Data Fusion
● Dataprep
● composer

Data
● Catalog
● Dataplex*
● DLP

Model
● Metadata (Vertex AI)
● Model (Vertex AI)
● Apigee

Runtime
● Container Registry
● Cloud Build
● Anthos

Integration
● Pipeline (Vertex AI)

○ TFX, KFP
○ Visualization, Lineage

● data studio
● Looker

● Logging

資料
● BigQuery 
● GCS 
● Cloud SQL
● BigTable
● Spanner
● Dataset (Vertex AI)
● Labeling (Vertex AI)

Queue, Serverless
● PubSub
● Cloud Function
● Cloud Run

預測、評估
● Batch Prediction, Endpoint (Vertex AI)

○ AutoML / Custom
○ Streaming / batch

● Explainable AI (Vertex AI)
○ AutoML
○ BQML
○ Workbench

Focus on Model

*: in preview



Data Accountability

Collect and 
Publish

Store and 
Process

Analyze and 
Activate

AI-powered 
outcomes 

Data 
Producers

Data 
Consumers

Govern and Control

Data Culture 

Data Capability Framework

Data Discoverability

Data Management

Data Protection
Data Governance 

Framework

數據驅動是從數據的生產方到數據的消費者。

如果有一套數據治理的框架將整個旅程，結構化、系統化，那就能讓 資料應用加倍放大

資料膨脹與治理

#
#
http://go/cloud-data-fw


資料膨脹與治理

Data Governance Pillars

Re
gu

la
to

ry
 a

nd
 In

du
st

ry
 F

ra
m

ew
or

ks

Data Classification

Data Lineage

Metadata & Data Catalog

Data Quality

Data Lifecycle and Records
Management

Reference Data 
Management

Master Data 
Management

Data SRE

Data Masking

Data Encryption

Data Access Management

Data Audit & Compliance

Data Residency

Data Recoverability

Data Ownership

Data Policies & Standards

Data Domain-Based 
Governance

Data Ethics

Data Discoverability Data Management Data Protection Data Accountability

Data Governance Framework

At its most basic level, data governance is the practice of enhancing an organization’s data such 
that it is discoverable, understood, protected, and trusted. 



資料膨脹與治理
「數據治理」是增強整個組織在數據驅動上的實踐，使其可被 發現、理解、管理、保護和信任。

數據分類

數據血統(Lineage)

中繼數據和數據目錄

數據品質

數據生命週期

和紀錄管理

參考數據

來源管理

主要數據管理

數據可靠性

機敏數據屏蔽遮罩

數據加密

數據權限

數據審計與合規

數據停留時間

數據復原能力

數據擁有者

數據政策標準

基於不同領域的數據治理

數據倫理

Data Discoverability Data Management Data Protection Data Accountability

數
據
的

監
控
管

理
 以

及
 產

業
發
展
框
架

數據治理的主要面向

Data Governance Framework

功能

● 數據架構與設計

● 類別化資料，加入索引標籤

● 儲存、操作

● 生命週期

● 管理資料品質

● 保護機敏資料

目的

● 快速進行資料查找

● 清楚定義資料的使用權限與範圍

● 追蹤資料血統 (lineage)

● 延長資料的使用壽命

你終究要做數據治理，何不一開始就用?
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以數據治理為導向，思考如何

更有效地管理數據，

全民 AI 後...

更快速地模型落地，

更創新的整合應用，

發揮資料科學的價值

更精準的分工開發，



Thank you

Linktree
履歷、專案
社群分享

我目前公司。
上雲需求歡迎

宏庭科技
股份有限公司

特別感謝「紐約Baruch College 全球校友百業分享堂」




