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數位趨勢與技術發展





數位轉型

全面性

人
即時性



Digital Transformation Isn't A Product; It's A Lifestyle



Windows Server 2003

發展史



雲端運算

私有雲，公有雲，混合雲???



雲端運算: IT  Transformation

Scalable and High availability
Computing And Storage Capacity

Tradition IT

Private Cloud

IT aa S

Public

Core 

competitiveness

服務可計算
Measured Service 

快速重新佈署
靈活度

Rapid Elasticity 

共享資源池
Resource Pooling 

隨需應變
自助服務

On-demand Self-service

網路無所不在
Broad Network Access



App服務

效能監控 服務水準管理 流程及資產管理 資訊安全

中介軟體 訊息佇列 資料庫 開發語言

NOVA
Swift / Cinder / 

Ceph
Neutron Glance

X86 Server
X86 Server 

Storage Network Hypervisor

Dashboard / Portal

儲存服務
其它：如 巨量資

料分析

基礎架構

IaaS

PaaS

系統管理

SaaS

Cloud Foundry

Manageability

OpenStack

雲端服務-系統服務架構圖

IaaS

Development Platform

應用服務



vCenter

vRealize Suite

SDDC

VMC





VMware邁向IT基礎架構高度成熟的模型發展方向
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改變從”IT為服務”的角度來提供業務基礎架構

伺服器虛擬化階段

► 加速伺服器環境的預備

(數月 數日〜１週)

► 伺服器運算資源池化

► H/W整合

IT
 效

率
性

時間

► 加速系統服務提供 (數日  數

分〜數時間)

► 整個基礎架構形成資源池

► 虛擬化技術適用範圍

(Server + Storage + 

Network)

► 通過標準化的服務改進質量

► 透過進一步推廣自動化降低

成本

私有雲階段

個別專案虛擬化

共同虛擬化基礎平台

Software Defined 
Data Center演化

► 虛擬化基礎平台的整合

► 運用虛擬化政策管理

► 一部份運用自動化



軟體定義資料中心
Software Defined Data Center (SDDC)

Software-Defined Data 
Center

對資料中心基礎架構進行虛擬化作為IT即服
務的資源池，、透過軟體對整體環境提供自

動化管理
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SDDC 軟體定義資料中心架構

虛擬化從運算資源延展到整個資料中心的
範圍

雲端管理員能集中管理和自動化各種虛擬
化的資源
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運算資源的虛擬化

vSphere

儲存資源的虛擬化
vSAN / VVOL

網路資源的虛擬化
NSX
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SDDC
資源池

虛擬化
資源池 分散/可用性

分散 /可
用性

分散/可
用性

雲端服務集中
管理和自動化

雲端基礎架構
整合運行管理

雲端管理者

公有雲

or

其他DC

vRealize
Suite



雲端運算促成資料中心管理變革
“過去～現在之IT基

礎架構”
存儲設備、網路相關設備以及x86伺服器等

要素

“軟體定義資料中心”
控制軟體對整個系統架構進行抽象化,與應

用服務動態結合

TOR 
SW

LB

L3
SW FW

Ser
ver

Stora
ge

System 
A

System 
B

System 
C

使用率10％以下

使用率（〜60％）以上

優化顯著降低總體擁有
成本

資源匯集

虛擬DC1 虛擬DC2 虛擬DC3

虛擬DC各樣資源

私有雲服務水準提昇效率提昇

池化 自動化最佳化





OpenStack是雲端作業系統



科技大廠投入開發



OpenStack community

• 超過850家廠商投入

• 超過20000位研發人員

• 技術快速成長

Liberty版(2015)廠商貢獻度



OpenStack成功案例快速成長

• 超過168個國家，超過500個建置…



各大組件

Nova
(compute)

Neutron
(Network)

Glance
(Image)

Swift
(object)

Cinder
(block)

Keystone(Authentication)

Dashboard(UI)



OpenStack的優點

• 彈性(Flexibility)

• 降低成本(cost saving)

• 靈活性(Agility)

• 開放原始碼(open source)

• 提升自主競爭力

• 不被廠商綁定(No vender lock in)



AI Big Data Cloud Services(TWCC)





Cloud 2.0

Agile     
敏捷

DevOps

continuous 
innovation

Inteligent

Data
Analytics

AI
ML
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私有雲 公有雲混合雲

SaaS應用傳統的應用 雲端原生應用

桌面 行動 ID管理

vRealize Cloud 
Management

VMware的願景 “從ONE Cloud 到 ANY Cloud
的進化”





微服物
微服務 (Microservices) 是一種軟體架構風格 ，它是以專注於單一責任與
功能的小型功能區段 (Small Building Blocks) 為基礎，利用模組化的方式
組合出複雜的大型應用程式，各功能區段使用與語言無關 (Language-
Independent/Language agnostic) 的 API 集相互通訊。



What is Docker?

Docker is the world’s leading software container 

platform.



Who uses Docker?

Source: https://www.docker.com/survey-2016

https://www.docker.com/survey-2016


Who uses Docker?

• Modernize Traditional Apps

• Continuous Integration and 

Deployment

• Microservices

• IT Infrastructure Optimization



Who uses Docker?



App Development Changes

• Huge Applications
• Hours to Build
• Huge Downtime

• Microservices
• Container Deployment
• Independent Deployments
• Fast Version Releases



Nginx

(Reverse Proxy Service)

Bootstrap

(Front-end Framework)

Rails

(Web Framework)

Sidekiq

(Background Processing Framework)

Redis

(Storage)

Postgresql

(Database)

Elastic

(DB Search Engine)

What is Microservices?



What is Microservices?

Physical Server

VM VM VM VM

Hypervisor

Physical Server

Software Program
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What is Microservices?



Containers

• Light-weighted

• Isolated Apps

• Version Control

• Fast Delivery

• Portability



Containers



Containers

• Local Development

Physical Server

Container

Container Engine
(Docker)



Containers

• Simplified Testing

Physical Server

Container Engine
(Docker)

2.5

Container

2.7

Container



We’ve learned what it can do 

but... 

What is Docker, actually?



Docker 101

Docker provides a uniformed wrapper around a 

software package

• Containers

• Images

• Dockerfile

• Docker Hub

build upload

ru
n



Docker 101

Docker provides a uniformed wrapper around a 

software package

• Containers:

1. Includes the running application

2. Contains everything needed to run App

3. Isolated App platform

4. Based on one or more images



Docker 101

Docker provides a uniformed wrapper around a 

software package

• Images:

1. Read-only template to create containers

2. Built by Dockerfile

3. Stored in Docker Hub



Docker 101

Docker provides a uniformed wrapper around a 

software package

• Dockerfile:

1. Instructions for Docker to build images

2. Text document

3. Calls command line

build



Docker 101

Docker provides a uniformed wrapper around a 

software package

• Docker Hub

1. Image Repositories

2. Automated Builds

3. Webhooks

4. Organizations

(it’s kinda like gitHub)

upload



Docker Hub



What is Kubernetes?

A powerful container orchestrator open sourced by

Google Inc.



Introduction

• Κυβερνήτης: Governor, Pilot.

• “K8S”

• Current Release: 1.14+

• https://kubernetes.io/

• Release Roadmap 
https://github.com/kubernetes/kubernetes/milestones/

https://kubernetes.io/
https://github.com/kubernetes/kubernetes/milestones/


Introduction

• Easy to use

• Auto load balance

• Simple migration

• Yaml based tasks

• Orchestration

• Public, private, hybrid clouds



Kubernetes Cluster

Physical Server

Minion

kube-proxykubelet

Pod

Container

Container

Pod

Container
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Physical Server

Minion

kube-proxykubelet
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Container
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Pod

Container

Container

10G 

Switch

Network:172.24.0.0/24

Gateway:172.24.0.254

Physical Server

Master
Controller

Manager
etcdSchedulerAPI Server



Master Node

• API Server
Validates & configures data for the API objects 

• Scheduler
Schedule & manage resources of the distributed cluster

• Controller Manager
A daemon that embeds the core control loops

• Etcd
A key value store which Kubernetes uses for persistent storage

Physical Server

Master
Controller

Manager
etcdSchedulerAPI Server



Minion Node

• kubelet
The primary “node agent” that 

runs on each node

• kube-proxy
The Kubernetes network proxy 

that runs on each node

• Pods
Single instance of an application, constructed by one or more 

containers

Physical Server

Minion

kube-proxykubelet

Pod

Container

Container

Pod

Container

Pod

Container

Pod

Container

Container



Kubernetes Cluster
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Kubernetes Cluster

Physical Server
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K8S Concepts & Terms

• Pods (po)

• Label

• Service (svc)



Concepts & Terms

Physical Server

192.168.99.100

Minion

Pod (10.32.0.3)

Container

Container

80

81

Pod

Container

Container

Svc

ClusterIP

10.101.214.237
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Svc

NodePort
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Svc

LoadBalancer
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外國政府雲端規劃



美國政府雲端政策



Cloud Smart





日本政府雲端政策





















英國政府雲政策

G-Cloud framework

To find technology suppliers and purchase services that are affiliated with the U.K. Government G-Cloud, public sector 
organizations can use the Digital Marketplace.

Within the G-Cloud framework, organizations can choose from three categories of cloud services:

• cloud hosting: infrastructure-as-a-service (IaaS) and platform-as-a-service (PaaS) offerings;

• cloud software: software-as-a-service (SaaS) applications; and

• cloud support: support and maintenance services for cloud hosting and software.

Beyond G-Cloud, public sector organizations can use the Digital Marketplace to purchase services that fall under two other 
frameworks from the U.K. government: the Digital Outcomes and Specialists framework and the Crown Hosting Data Centres
framework

https://searchcloudcomputing.techtarget.com/definition/Infrastructure-as-a-Service-IaaS
https://searchcloudcomputing.techtarget.com/definition/Platform-as-a-Service-PaaS
https://searchcloudcomputing.techtarget.com/definition/Software-as-a-Service


政府數位轉型:

由虛擬化到雲端之路



Agile     
敏捷

DevOps

continuous 
innovation

Inteligent

Data
Analytics

AI
ML



Model 
Building

Training Data

Model Params

Microservices



內政部 交通部 外交部



Fundamentals to A Successful Microservice Design

• The Scope Of Functionality

• High Cohesion Combined With Loose Coupling

• API Integration

• Unique Source Of Identification

• Data Storage Segregation

• Traffic Management

• Automating The Process

• Minimal Database Tables (Preferably Isolated Tables)

• Constant Monitoring








