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On-Premises Cloud

Licensing 26% 65% Licensing

Infrastructure
74% Maintenance

Patches

Consulting
IT Resources 33%
Training
IT Resources
Upgrades

Training

Industry research shows that the total cost
of ownership (TCO) for an on-premises
system will be more than double that of a
SaaS-based cloud solution.*

compared over four years for 100 users. Average on-pi
$1,400,570 as compared to $697,656 for a cloud
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< Mac kxBY VMware Workstation Pro
< https://www.vmware.com/products/fusion.html
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< https://www.virtualbox.org/

o FR%EE, RS https://www.virtualbox.org/browser/vbox/trunk
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% Oracle VirtualBox
< BEAMMILGL: https://www.virtualbox.org/
< T https://www.virtualbox.org/wiki/Downloads/

< REIEET . https://www.virtualbox.org/manual/

Download

VirtualBox 7.0
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00 X| Oracle VM VirtualBox Manager
File Machine Help
€ - () M
A = O A R 435
Preferences Import  Expol New Adi
E!’. Windows 10 Pro Welcome to VirtualBox!
| @ Powered Off

The Ieftp art of a pplc ation window con t sglob al tools and [sts Il virtual
machines and v t Im h e groups on your computer Y n import, add and
create new VMs using corresponding t olbar b ttons. You p pup a tools of
curren tly selected eleme t 1sing correspondi geleme tb tto

You can press the F1 key to get instant help, or visit www.virtualbox.org for more
information and latest news.
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X| Create Virtual Machine

Name and operating system

Please choose a descriptive name and destination folder for the
new virtual machine and select the type of operating system you

‘\ intend to install on it. The name you choose will be used
throughout VirtualBox to identify this machine.

v

» Name: Ubuntu
§\V Machine Folder: [ /homejvalency/VirtualBox VMs v
. ) Type: ' Linux v E-",

‘N Version: | Ubuntu (64-bit) -

Expert Mode \ Next > | Cancel
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File Machine Help

LHJBU Tools

Windows 10 Pro

fﬁﬂl @) powered Off

0o
|

Pa o 4=

Oracle VM VirtualBox Manager
oy
2 Q O )
i‘w\r (o ’%/ v
Newg) Settings Start
= Geilupt
Name: Ubuntu
Operating System: Ubuntu (64-bit)
Settings File Location: /home/valency/VirtualBox VMs/Ubuntu
[&] system

Base Memory: 4096 MB

Boot Order: Floppy, Optical, Hard Disk

Acceleration:  VT-x/AMD-V, Nested Paging, PAE/NX, KVM
Paravirtualization

] pisplay

Video Memory: 23 MB
Graphics Controller: VMSVGA
Remote Desktop Server: Disabled
Recording: Disabled
&) storage

Controller: IDE

IDE Secondary Master: [Optical Drive] Empty
Controller: SATA

SATA Port 0: Ubuntu.vdi (Normal, 50.00 GB)

(0 Audio

Host Driver: ALSA Audio Driver
Controller:  ICH AC97

=¢ Network
Adapter 1: Intel PRO/1000 MT Desktop (NAT)
(5 usB

USB Controller: OHCI
Device Filters: 0 (0 active)

[C] Shared folders
None
& Description

None

=] Preview
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@ General
E System
@ Display

[j Shared Folders

EI User Interface

Storage
Storage Devices Attributes
& Controller: IDE Optical Drive:
@ Controller: SATA Information
Ubuntu.vdi Type:
Size:
Location:

N\ Ubuntu - Settings

Attached to:

IDE Secondary Mas

Live CD/DVD

& ok I X Cancel

X| Please choose a virtual optical disk file

Look in: = /home/valency/Workspace > O
& computer Name v Size Type

B9 valency 9 docker-sshd Folder

’ 8 drquant Folder

9 peatio Folder

[ tokenetf Folder

O @ [ E

Date Modified
1/22/19 3:41 AM
2/15/1...:11 AM
1/22/19 4:01 AM
12/23/...:41 PM

B ubuntu-18.04.2-desktop-amd64.iso 1.86 GB iso File
Windows 10 Pro.iso 3.80 GB iso File

File name:  |ubuntu-18.04.2-desktop-amd64.iso

Files of type: | All virtual optical disk files (*.dmg *.iso *.cdr *.cue *.viso)

2/19/1...:01 AM
2/19/19 7:20 AM

Sopen |

v || X Cancel
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File Machine Help

LHJBU Tools

Windows 10 Pro

fﬁﬂl @) powered Off
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Oracle VM VirtualBox Manager
M N\
e WS -
New Settings Start
=] General
Name: Ubuntu
Operating System: Ubuntu (64-bit)
Settings File Location: /home/valency/VirtualBox VMs/Ubuntu
[&] system

Base Memory: 4096 MB

Boot Order: Floppy, Optical, Hard Disk

Acceleration:  VT-x/AMD-V, Nested Paging, PAE/NX, KVM
Paravirtualization

] pisplay

Video Memory: 23 MB
Graphics Controller: VMSVGA
Remote Desktop Server: Disabled
Recording: Disabled
&) storage

Controller: IDE

IDE Secondary Master: [Optical Drive] Empty
Controller: SATA

SATA Port 0: Ubuntu.vdi (Normal, 50.00 GB)

(0 Audio

Host Driver: ALSA Audio Driver
Controller:  ICH AC97

=¢ Network
Adapter 1: Intel PRO/1000 MT Desktop (NAT)
(5 usB

USB Controller: OHCI
Device Filters: 0 (0 active)

[C] Shared folders
None
& Description

None

=] Preview
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Wed 01:45

Install

Welcome

Espanol
Esperanto
Euskara
Frangais
Gaeilge

Galego
Hrvatski

Islenska

Italiano Try Ubuntu Install Ubuntu
Kurdi

Latviski
Lietuviskai

You can try Ubuntu without making any changes to your computer, directly from
this CD.
Magyar

Nederlands Or if you're ready, you caninstall Ubuntu alongside (or instead of) your current
No localization (UTF-8) operating system. This shouldn't take too long.

Norsk bokmal
Norsk nvnorsk You may wish to read the release notes.
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< Oracle VirtualBox @ EN ZFFHVIEER S . Windows. macOS. Linux

< Oracle VirtualBox EFP N ZFIR{ER S : Windows. macOS. Linux. Solaris.
FreeBSD. DOS. 0S/2 £
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< BlueStacks
< https://www.bluestacks.com/

&

< BlueStacks @—> Android E#\#¥, #F Windows 1 macOS B'UGS’@CKS
» BlueStacks EMBY Android & x86 ZEfg9HY, H3IE ARM ZEi4

Android

N

744
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< https://docs.microsoft.com/en-us/windows/android/wsa/

< AP Windows 11 _EE#I51T Android App
< Y FE Mac (M1 Chip) E3izf1Ti0S App
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< Xen: Type 1 E#\Wl, HEEEHiE
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< https://xenproject.org/ X‘:en
-

o FR%E, RS http://xenbits.xen.org/ Project

< FFIR Hypervisor, E Xen Project 7%

 BEBTER—ARSEE LITITRE Type 1 &5 EIA

<+ 2013F 4 A, Linux BEE=E% Xen A Linux BEE=51FIH
< Xen 1B —F0Y it HY$E RIR 1S = EEHIRIN

<+ FEMEBEERDIMEETK, HANE L TARIRK 2%, ET=ENELTEE 8%
HUREEFE ; SHEATEEMNIISENG&ESE] 20% AN EME AL ZEEHE
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< QEMU
< https://www.gemu.org/ Q EM U

S FERZE, B https://git.gemu.org/git/gemu.git the FAST! processor emulator

< QEMU (Quick Emulator) —FrH Fabrice Bellard F ARE IR Hypervisor
<+ 58HAM Bochs, PearPC &M, BIRESE. BEFXaHHH Y

< QEMU HJLUBIE 5 KVM (Kernel-based Virtual Machine) —efER

< ISR AHIRE I TR (Type 1)
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Dom 0
om Dom U Dom U Native
0S 0S software | | Guest Guest Guest Guest
ek end L VM VM Application Application
front end ! front end
o \ virwa I QEMU QEMU
: hardw. l l
: E : ___KVWM | 1
Xen Hypervisor i ixKarnel Host OS Kernel 5
HARDWARE HARDWARE HARDWARE
Xen KVM QEMU
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< https://docs.microsoft.com/en-us/virtualization/hyper-v-on-windows/

< Hyper-V @B —mfEIAE = m

% BN

<« H-

B2 RERS

5%

|

Windows A

s— P RAZEM VMware Fl Xen — 2BV EEIAE = o

- &8y (5140 Docker)

<+ R % Windows T8 Hypervisor #82&TF Hyper-V FH

o XTJ' -

Windows FBF K%, Hyper-V 2% ZEHY

Microsoft

Ryper-V

s s s 2


https://docs.microsoft.com/en-us/virtualization/hyper-v-on-windows/

==

EMMEE TR

ML e

iEATF Linux BY Windows F &%

s s s



Docker
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docer

% https://www.docker.com/
o FR%zE, RS https://github.com/docker/docker-ce/

< Docker 2— MRMHIHE, #EET HIEIME IR
 Docker #|A Linux #Z/O PRI ZE IR B IR G B IR IS 28

< B2:f1F Docker B LATEE— Linux SEA R E1E

< BRAEZSNEMNIERBIEIN R Z 118
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Docker
7/ Docker &7y

< Docker &#]& dotCloud €38 A Solomon Hykes A& #2ay—NAZRIN B
<+ BEET dotCloud REIZFIRSZFHAN—RER

< Docker F 2013 5 3 B LA Apache 2.0 =N FF IR

< FEDMBMIBTE GitHub #1741
< Docker MBEERMAT Linux BE£S, HMIIAKBELSELE (0CI)

< Docker BFFREXEI ZHXFHMITE

<+ H GitHub B (BT4%) #8255 2 F1EfF—A %1 Fork

< EEMBT Docker MBRINIZE, 72013 FJK, dotCloud REXE N Docker
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< Docker &4J27F Ubuntu 12.04 = F & SLIAY

< Red Hat MM RHEL 6.5 FF95XT Docker #1732 #5F

< Docker £ Go iIBE#H1TH AL

< Docker EF Linux R#ZH cgroup M namespace XHHIZEH I TEIERE
<+ BTRERAEENEPMERAR

BT RBERHERI TEENHERRERHIE

> FBFRE

R/
0’0

4

L)
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7/ Docker &7y

o —MRERSFESR (Image) AILLATRIEZD

o FNEPWIRE R INEIMRE. B CPU. EBiEE
< 1RERS

< EIA (BIAER) oI E R

mil

55, NMFED*
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< — P EREHR (Image) AALUATFEIEZ D

< Docker —fl§ A= EZERIRER ARG, MeESEEFERANNENRM
o RBE=F/ENMAE. CPU, BEEMENHY (BWEFRRNERT)
<~ RBEHEFEEVRY

o BB LUEMITERAFHNERRG

ﬁﬁ}

mil

< BRI LA T OIEFINESS, MMEERYX
<+ RasNRBE BRI, MBEWREHITEAGEN
< FLtBERELLEREIUTE HEZE
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%

Virtual Machine | | Virtual Machine | | Virtual Machine Containerized Applications

Guest Guest Guest
Operating Operating Operating
System System System

Docker

Host Operating System

Infrastructure Infrastructure
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“ NERTESEMVIITE, MEXA Linux LR IRDBERAKIEDMY
< EREEE, FERITYPIENIERE

<+ SBEEIY (BE8) FFREZAEBENRERS, BRIFIREERE

* AERANAX, BETRKEFRESE (UKRIE) FRERSRE

< {NZF Linux, EMRERAFZEHEMEIMEIRARER Linux IF18
< MacOS: {&Bh HyperKit (—REFRAFEhLiE)
< Windows: {&Bh Hyper-V
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7 = Docker

< Docker Z# 8]
<+ BAMuL: https://www.docker.com/
< T#: https://hub.docker.com/search/?type=edition&offering=community

< Z&EMSF. https://hub.docker.com/?overlay=onboarding

< Docker & CE fl EE W MhZs, CE @R EHEM
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Docker
7 = Docker

< https://docs.docker.com/engine/install/ubuntu/

< curl -fsSL get.docker.com -0 get-docker.sh
< sudo sh get-docker.sh --mirror Aliyun

o TETER, IRHFEUIEEIER B/D1A8] Docker:
s sudo usermod -aG docker <username>
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j Docker
1 %4 Docker

< 7£ macOS 15 F %% Docker
% https://docs.docker.com/desktop/mac/install/

ssssssssss

» brew cask install docker

DDDDDD

HE5eEEfE, MESE] Docker BltnH = EHim1T Fle 8 @ O + = 2 o

o §
0:0 @??ZE, ET_EJ:%K$$JE§IJQT /\ﬁﬁl\‘% § */-.I_‘) ® Docker is running restart
XMNEFRZRET Docker BIEITIRES e |
Check for Updates...
” /é/i IJJ_EE@E\% § *m%géHjj:;g{/E%% Preferences... 38,

Open Documentation
Open Kitematic
Diagnose & Feedback...

Quit Docker #Q
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Docker

7 = Docker

< 7 Windows &% Docker Z g1,
EERIA B2k
Iy Pay=

< A LI{EH Windows EEIE2S M4
BEIr S EEEINLETEHE

1 Task Manager - O X
File Options View
Processpp history Startup Users Details Services
-, | crU .
Mol 7250 208 G1ta CPU Intel(R) Core(TM) i7-6500U CPU @ 2.50GHz
- % Utilization 100%
Memory
— 5.5/15.9 GB (35%)
Disk 0 (C)
0% [
Ethernet
S: 0 R: 0 Kbps
Ethernet 60 seconds 0
S: 0 R: 0 Kbps
Utilization ~ Speed Base speed: 2.59 GHz
Ethernet 73% 298 GHZ Sockets: 1
. . Cores: 2
5: 0 R: 0 Kbps Processes  Threads  Handles . ) o
B Logical processors: 4
— 161 1936 54996 Virtualization: Enabled
Ethernet i eache 128 KB
S: 0 R: 0 Kbps Up time caclwe.
. . . L2 cache: 512 KB
0:00:12:42
L3 cache: 4.0 MB
Bluetooth
NAt rAnnar tad

Fewer details = © Open Resource Monitor
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o izIIIEIEF)'.—E'., W‘U%Ei&)\ BIOS F:E : Power ﬂdvancec.i‘ e
o 9::7':)1'5?_'-1:5? DEL ’f-@i&)\ BIOS Setup Password
o2 \#)\ CPU iﬁ%ﬁiﬁéiﬁ% Fower-0On Password
+ FFREMLIhEE evis
Slot S|EERLE:
Networ - E R
Syste 21 (R > Uisabled
Master :
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< 1 Windows 11 &3 Docker
< FF/2 Hyper-V:

< 7EiIEHEIER R0/ MERERT
“FFiB / % Windows THAE” %I
2, FE Hyper-V BXxII8E

=

Turn Windows features on or off

Q

To turn a feature on, select its check box. To turn a feature off, clear its
check box. A filled box means that only part of the feature is turned on.

+ [m]  .NET Framework 3.5 (includes .NET 2.0 and 3.0)

+ NET Framework 4.6 Advanced Services
Embedded Boot Experience
Embedded Legon
Embedded Shell Launcher
Hyper-V
Hyper-V Management Tools
¥ Hyper-V Platform
Internet Explorer 11
# []  Internet Information Services

= [0 010 [w]

[] Internet Informatinn Services Hostahle Weh Care

Active Directory Lightweight Directory Services

OK

Cancel
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< Hyper-VECERING, TE Docker &&Efl D @ il
§ % Elj ﬂ : = Open your favorite mmmal and start

Eﬁ’ Docker for Windows typing Docker command
-
<& h ° //d d k /d k / M d S EY Microsoft PowerShell X
L X 2
% https://docs.docker.com/desktop/windo — T —
ws/install/ ~ Docker
Search suggestions
L docker - See web result v
Photos Click on the whale in your task bar to
o al:t""' l:b): }A;: A"—i'$ EI:jZKJ D k A2 access swarms, repositories
“ ZIRT+/O, o> BT 2] Docker & Documents rigrsisaleblimbe
* 9: ﬁ S /_ Folders
T VIENY Websites Discover Docker Cloud Services

S BTZE, SEESERINZ T — M EHEE @mwtmwu
s, XN EINRFREET Docker NIEITIRES . i

O Collaborate as a team across repos

¢ ERA T EEFAR RS =



https://docs.docker.com/desktop/windows/install/
https://docs.docker.com/desktop/windows/install/
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s docker run hello-world

Unable to find image 'hello-world:latest' locally

latest: Pulling from library/hello-world

d1725b59e92d: Pull complete

Digest: sha256:0add3ace90ech4adbf7777e9aacf18357296e799f81cabc9fde470971e499788
Status: Downloaded newer image for hello-world:latest

Hello from Docker!
This message shows that your installation appears to be working correctly.

For more examples and ideas, visit:
https://docs.docker.com/get-started/
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1. FREXNEBNIERER (Image)
2. BohAa2s (Container)
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< M Docker IRECERENREGBRSHEIL A
% docker pull [OPTIONS] NAME[:TAG|@DIGEST]
< 2EH: https://docs.docker.com/engine/reference/commandline/pull/

< NRRBUFEZRKY, SEREXMUTENER:

S docker pull ubuntu:18.04

18.04: Pulling from library/ubuntu

bf5d46315322: Pull complete

9f13e0ac480c: Pull complete

e8988b5b3097: Pull complete

40af181810e7: Pull complete

e6f7c7e5c03e: Pull complete

Digest: sha256:147913621d9cdea08853f6badl16c2e27a3ceffect3b492983ae97c3d643fbbe
Status: Downloaded newer image for ubuntu:18.04
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<« BRRY|HEL FETRAVESR, ATLUER:
< docker 1mage ls

S docker <image 1s
REPOSITORY TAG IMAGE ID CREATED SIZE

redis latest 5f515359c7f8 5 days ago 183 MB
nginx latest 05a60462f8ba 5 days ago 181 MB
mongo 3.2 fe9198c04d62 5 days ago 342 MB
<none> <none> 00285df0df87 5 days ago 342 MB
ubuntu latest f753707788¢c5 4 weeks ago 127 MB
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* BTHREGRE, BAIMEBUXNREARMENHAFBT—1TTes
< a0, MRHFZLEFE— Bash HEFHITRERIE, AJUMIT TEMNGL:

S docker run -it --rm ubuntu:18.04 bash

root@e7009c6ce357: /# cat /etc/os-release
NAME="Ubuntu"

VERSION="18.04.1 LTS (Bionic Beaver)"
ID=ubuntu

ID_LIKE=debian

PRETTY_NAME="Ubuntu 18.04.1 LTS"

VERSION ID="18.04"

s s s



Docker
7/ 1€ Docker

* REFT—HRRBVEDL, Docker NERSER—XRMZIULHEER, HAZRELE
<+ XFIITHNRAREATSEHIE T —TNAE, VAEAREEMAETREFT

+~ MRFBERFREFTEEBTT, FTEMEH Daemon RIFEEETT

<+~ MRFERBIE, FERSSHE D XAFIRESEIEEN

< Docker A1F A F{EH Dockerfile REFIIRZR, MMABRFREFAREIRNEEIRR
< I ZERX{F MIDI F1 MP3 BN X 51
< B X Dockerfile AJLAZZE . https://docs.docker.com/engine/reference/builder/
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Docker
7 18 H Docker

<+ BEIE Docker 1 EHoh{LEPERIMEXT A
BT Docker WRE14F 5, Docker B# BT Bt 3fE
, *Ebiﬂiﬁsz?E%’vﬁﬁb%%BEIQ

\/
0’0 0 0

L]

4

L)

L)

 Docker Compose
< https://docs.docker.com/compose/

< Docker EFHVBmH{EETH

kubernetes

< Kubernetes (k8s)
< https://kubernetes.io/
< Google Hml B R EIEM B EfE T A
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& AT Linux BY Windows F&%:

7 WSL B

< https://docs.microsoft.com/en-us/windows/wsl/about

< 7 Windows EEESIREIEIT Linux Z#HGAIHITXHEH (ELFER) HRBE
o IET—TARMHRFA LN Linux BENRZIE
< MIMZHF , {5190 Debian. Ubuntu. SUSE £
o BFRTZEGSTHE, WSLEEZFHERATE XEBEORS)

< WSL EEETF Hyper-V 7 8EfE
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https://docs.microsoft.com/en-us/windows/wsl/about

iEHF Linux BY Windows F& %t

7 WSL B

WSL #1187 Windows A1 UNIX BIPRIZ]
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iEHF Linux BY Windows F& %t

74 WSL &1t
< Cygwin

< http://www.cygwin.com/

< Cygwin EIFZBHRANRHHES, s&=#HA Cygnus Solutions %

< Cygwin FBFEEMhRZA<EY Microsoft Windows £, =173 UNIX &4:

< Cygwin WEEBNE@EIEHNRIF, & POSIXRZS (90 Linux. BSD, UMEMM
UNIX &%) ERVEEFF21EE] Windows E

< Al Cygwin B Red Hat fa S2g4F

< Windows TH Git &£ T Cygwin
< https://git-scm.com/
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http://www.cygwin.com/
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1F Linux BY Windows F+Z%&%;
7 REMER WSL

S ZEF{EA WSL Ubuntu

< /A WSL ZBIFE S HE Hyper-V

o EREEEFLZEETE— Linux 2ERAG,
Windows £ BohZEE{RFFE WSL

* I EERERER Ubuntu T&

(&

Ubuntu Free

Canonical Group Limited * Developer tools > Utilities _
System Requirements

O Wish list

ubuntu®
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< ZRIRIERSRIM RIS FEE T8 UNIX AL EEE
< SEEIREA Ubuntu 24.04 #{ERF N E

< A Linux 121E& %, EiN:. Ubuntu 24.04

< {8 macOS 15 I#{ER %
< £ Windows 11 B WSL, ZiX: Ubuntu 24.04

& IRFERIEW A MEFETEZE UNIXIFIBINSITEIRS T
< BIERSIEIN . Ubuntu 24.04
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Google Cloud
3 GOOQle CIOUd cloud.google.com
aWS Amazon Web Services

dWs.dmMazon.com
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https://cloud.google.com/
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