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Cloud Computing Intro

2. THIRRSSHIER BEEY
Cloud Service and
Deployment Models

3. ZZHmIiItE
Cloud Distributed Computing

4. BELITEA

Warehouse-scale Computer

5. ZRAGEIREN
Cloud Data Communication

6. Openstack and AWS

7. RIMERA

Virtualization

8. Bas sk

Docker and Kubernetes

9. nEITRREE
Load Migration

10. REEX—1])
Software-defined Everything
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Cloud Native

12. MRS S EREIENARSS
Microservices and FaaS

13. ==tk
Cloud Storage

14. ZRISEM S HRAMY

Cloud Reliability & Availability
15. TR EEETHE

Cloud Intelligent IT Operations
16. R AT

Resource Usage Optimization

17. GRS RE
Cloud Privacy & Security

18. EEIOVTIEE

Data Center Energy Save
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IT as a Service
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Z=HIREZ4ERY (Cloud Service Model) , tBFR
=3Jt=EE (Cloud Delivery Model)
EREITENIEERAIN, L. XK. pasiiXs

@ ISR EDBRSS
H SaaS (Software as a Service)
EEEERRS
Paa$S (Platform as a Service)
ISEMISbEE/IIRSS

IaaS (Infrastructure as a Service)
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M&EIIRSS (Software as a Service)
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SaaS #+
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With SaaS, one gains access to software hosted
by the cloud vendor through a thin client




SaaS pFELR A
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Tenant1 Tenant?2 Tenant1 Tenant2 Tenant1 Tenant2 Tenant1 Tenant2

an aa =

instance 1 instance 2 instance  instance instance ‘ "

instance instance
Configurable + Multi-tenant-efficient + Scalable

v

« Each has its own « Same application but » (+):Efficient use of server

customized version of  |distinct instance/customer | resources without apparent
the application and run differences to end users
15 @I (MEEmES « (-): scalability limits
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% (Platform as a Service)
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PaaS 5|+

AWSHJElastic Beanstalk@— 1 521t
el J GOOgle BHARSS, LA RE R LIZIAERE]
App Engine BTN, EXRSHERES, W
Java, .NET. PHP, Node,s, Python,
Ruby#0Go,

Google App Engine£Google Cloud

e ERN—2ItERNIRSSRIRFES,

FRERLSZESERELERNMNA, T
o B R ERYERLIRE,

AWS Elastic Beanstalk

With PaaS, one has access to an app-hosting
environment for design, development, and testing



HitheheBlIRSS: (Infrastructure as a
Service)
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laaS vs PaaS BEYRE O/Q
FiEtpe, FIRTALS laaS A2 PaaS, SH—AEE
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laaS vs PaaS EELARE @/Q)
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Operating System A new
layer of

Physical Host Hardware BOIIN AT Dé ﬁ Dé ﬁ
= _
) Virtual Machine Monitor (VMM)
Processors Memory

é Physical Host Hardware
% % i

Without VMs: Single OS owns With VMs: Multiple OSes
all hardware resources share hardware resources
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Service
Catalog

Request '
4’

Dynamic '

Operation'
icheduh’ng

‘u:

4

Request Driven Provisioning & Service Management

onitoring'

Capacity '
Planning
‘ SLA

Web 2.0
Collaborative
Innovation

Workloads

Data
Intensive
Processing

Software
Development

Virtual
Classroom

High Volume
Transactions

Virtual
Servers

Servers

Physical Layer

e
e

Virtual
Networks

\}irtual
Applications &
Middleware

Virtual
Storage

Power Systems

By
Storage
BladeCenter

Virtual
Clients

Networking




laaS f5ll-F

s AR5 88 ECS O

RERERE. TN BRI, BEMBOITERS, RIETHE, RENE%, RARFEEWAAZA

dWs$s

v‘7
Elastic Compute Cloud .
(EC2) Microsoft Az

Virtual Mac

With laaS, the client is charged based on their use
of the hardware resources .
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AEFEFAY “XaaS" HARFEANIET
ERZIENARSZ (Function as a Service)
2 ENARSS (Network as a Service)

#0iEBDARSS (Data as a Service)

SeaBliR5S (Containers as a Service)

EI2AMIRSS (Management as a Service)
IMIEEPARSS (Identity as a Service)
t5EYHNBRSS (Model as a Service)
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= Serverless computing is a relatively new paradigm in

cloud computing, first launched by Amazon’ s AWS
Lambda in 2014
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https://www.alibabacloud.com/blog/why-does-serverless-improve-resource-utilization 600590
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BERIS
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HDFS
MapReduce HDFS
1 NameNode
Yarn 6 DataNode
Spark
Storm
Hive
HBase
MySQL
Pig 5
6 MapReduce
NFS 2 Client
Kafka

AR LiH#, PaaS tB2 SaaS S TH—Ma=

RERGEHIER

MapReduce

6 MapReduce
2 Client

Hive
1 NameNode
6 DataNode

=T AB

YARN

1 Resource Manager

1 Node Manager

Kafka

6 MapReduce
2 Client

Spark
1 NameNode
6 DataNode

MySQL
1 NameNode
6 DataNode
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Cloud Services Agreement

IRSEZZ DN Service Level Agreement

Using this agreement, MmcymCMS«vm The agreement and appicable Aftachments and Transactior
regardng

(TDs) are the complete

9 Agr

for their actons, o
oflerings.
Neither party may assign the Agreement, in whole or in part,
without the prior writen consent of he other. Assignment of
IBM rights to raceive payments and by IBM in comunction with
the sale of he portion of IBM's business hat indudes a service
is not restricted

under his Agr

diferent address. The paries consent b the use of electronic
means and facsimile fransmissions for communicatons asa
signed writing. Any reproduction of the Agreement made by
reliable means is considered an original. The Agreement
supersedes any course of dealing, dscussions or
reprasantations between the paries.

Novgmommooimm!uwlhrdpmynwedbym

The Agreement applies to |BM and Chent and ther

! or any under it. Neither party will bring

who avai of he Agreement. alegal action arising out of or related to the Agraement more
™ 1 than two years after the cause of action arose. Neither party is
pares ;:.?'?mi s m"‘“ of Gclapiise responsible for faiure fo fulfill its non-monetary obligations due
~ g e . 10 causes beyond its control. Each party will allow the other
| - A
1= ‘ A
5|)
ompany Name: any
By By,
Authorized signature Authorized signature
Tife: Title:
Name (type orprint): Name (type or prinf):
Date: Date:
Clent number: Agreement number:
Enterprise numbar;
Client address: 1BM address:
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IRSSZERihiN Service Level Agreement

» ZIRHESZARERI— DY
" MMORTE T AETREII TR S FRAVHAZEE

B RESFHRINNAE Service Level Indicator, SLI
SFREFEREMRER
O TUEINEHTE] ﬂI‘.ll'" BJE., s, &SiRE"
O S5540ERT(E] 3
O ZF{4#FRATE]
O ZEfRFARE Service Level Objective, SLO
O SORFFHRERITA] IRSER Bir2iEtrAIBin
O EdEFIE IR “RAsE INF100ms”
O e, g, =(EF RIS
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SaaS ™
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RURSIE. THEATEBNIRE, B ERMEROITEIRSS, RIS, WSS, RARERUME

AIFEES ModelArts

Paa$S - ENEme

https://www.huaweicloud.com/declaration/sla.html

BRSSAT A KREFIMEEE
99.00%<PRZZ AT F14<99.90% | BEREZ 5#10%
AR S5 7T A4 <99.00% BERS%#R25%

BR S5 0T R4 REHMEEE
99%<AREZ ETFH14<99.975% | BERZHEN10%
95%< iR S5 R F%<99% B ERRS FEI30%
ARSS 7 FA<95% B ERS#AI100%
BRSSPIt KREFIMERER
95.00%<PRZ AT F14<99.95% | BERSZ H#M10%
ARS3 R FH14<95.00% B E RS FRI25%
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Cloud computing, often described as a stack, has a
broad range of services built on top of one another
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A= StackF=anety
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=~ Z %% Cloud Stack

Applications

Middleware

Operating
System

Virtualization

Storage

Networking
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Applications

———
-
-—
-
-
-

Applications \

1

Middleware
Operating System

Virtualization

Storage

Networking

« Cloud applications can range

from Web applications to
scientific computational jobs

. E.g. /8=, Office 365
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Data

Applications
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- Data Management

Middleware [ * New generation cloud-
‘ specific databases and

Operating System
2 =Y management systems

Virtualization .
- E.g., Hbase, Cassandra, Hive,

Pig etc.

Storage

Networking




Runtime

Applications
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« Runtime platforms to
Middleware | support cloud programming

Operating System ‘\‘ models
Vigniess |« E.g., JVM, Python interpreter,
etc.

Storage

-

Networking




Middleware

Applications
s /|- Management platforms that
Resource Management
L Middleware { © e g
\ o Monitoring
Operating System o Provisi oning
Virtualization | o Identity Management

and Security
E.g., Kafka, RabbitMQ, Istio

Storage

-
-
-
-
-
-
-
-
-
f———
-
-
-
-
-
-
-

Networking




Operating System

Applications « Standard Operating Systems
used in Personal Computing

« Packaged with libraries and

Viddieware WU software for quick deployment
and provisioning

~~.
~
~.o
~~
~
~
~.

Operating System
| - E.g.,, Amazon Machine Images
(AMI) contain OS as well as
required software packages as

Storage a “snapshot” for instant
Networking deployment

Virtualization

-
-
-
-
-
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Virtualization

Applications

Middleware

Operating System ,""/

~
-
e
-
-
R
-

Virtualization  §

Storage

Networking

Key Component
Resource Virtualization

Amazon EC2 is based on the
Xen virtualization platform
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Physical devices

Applications

Middleware
Operating System

Virtualization

Storage

Networking

o mmal
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~——

« Cloud physical layer
« E.g., SSD, Swich
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Applications
Data

Runtime
Middleware
Operating System
Virtualization
Servers

Storage

Networking

Bayesian Classification, K-Means, etc.

HDFS

Apache Hadoop 0.20.1

Ganglia cluster monitoring system and the VMware vSphere Client

64-Bit Fedora 13

Vmware vSphere 4.1/ESXi 4.1

14 IBM Quad Core (E5420) Blades

Storage/Blade = 2 x 300 GB SAS & RAM/Blade = 8 GB RAM

Sl==01] [00 0 (] [2]

D IBM BladeCenter H

=]
‘ Ly
ol 1 1 0 . ¢
ades 1- Blades 8-14
itc 1 Gb Switch
Blades 1-14
1 Gb Switch
b -
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The cloud can be viewed as containing both a

physical layer and an abstraction layer
51
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—xrad LT AZ1RSXIE (Region)

" EARXIEA, AJRET
= 5 RegionZ|

AWS REGIONS

S A BRI RS m B3

IFP AR RE—RRERINTE100ms K
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BANEI ATHEREE (Availability Zone, AZ)
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EMTARSS ECS
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EM-NBAEE
fe4b-Jbmm
Edb-bm—
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ERM-E2 %R

ER M- EB AR
TEE-FHHBHR
Fam-5fE—
TKR-848
TEAR-HhniR
FAR-FIRILEE-OPS
PR-FIHS
hE-FE

X
af-south-1
cn-north-4
cn-north-1
cn-north-9
cn-east-2
cn-east-3
cn-south-1
cn-south-4
cn-south-2
na-mexico-1
la-south-2
eu-west-0
eu-west-101
tr-west-1
cn-southwest-2
ap-southeast-2
ap-southeast-3
ae-ad-1
me-east-1

ap-southeast-1

X

AT (Endpoint)
ecs.af-south-1.myhuaweicloud.com
ecs.cn-north-4.myhuaweicloud.com
ecs.cn-north-1.myhuaweicloud.com
ecs.cn-north-9.myhuaweicloud.com
ecs.cn-east-2.myhuaweicloud.com
ecs.cn-east-3.myhuaweicloud.com
ecs.cn-south-1.myhuaweicloud.com
ecs.cn-south-4.myhuaweicloud.com
ecs.cn-south-2.myhuaweicloud.com
ecs.na-mexico-1.myhuaweicloud.com
ecs.la-south-2.myhuaweicloud.com
ecs.eu-west-0.myhuaweicloud.com
ecs.eu-west-101.myhuaweicloud.com
ecs.tr-west-1.myhuaweicloud.com
ecs.cn-southwest-2.myhuaweicloud.com
ecs.ap-southeast-2.myhuaweicloud.com
ecs.ap-southeast-3.myhuaweicloud.com
ecs.ae-ad-1.myhuaweicloud.com
ecs.me-east-1.myhuaweicloud.com

ecs.ap-southeast-1.myhuaweicloud.com

https://developer.huaweicloud.com/endpoint

xR
HTTPS
HTTPS
HTTPS
HTTPS
HTTPS
HTTPS
HTTPS
HTTPS
HTTPS
HTTPS
HTTPS
HTTPS
HTTPS
HTTPS
HTTPS
HTTPS
HTTPS
HTTPS
HTTPS

HTTPS
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CTCO — dec + Cpserver + Opdc + Opserver

HEXBEZBALZ B SEAEAT (TCO) JEEX!
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HEETUIRS
AR B—FE

Multi-tenant Single-tenant
(Shared system)

(dedicated system)

Lload1 Load2 Load3 Lload1 Load2 Load3

Environment Environment

Host Hardware Host Hardware

HERARS (colocation) FuEFUMGEAZEZE. ¥
BFA D HBLESH AT AERIEL

E12
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[RERASIN, FEENBEB/ITAME?

hwhn =

Reduced time to deployment
Simplified capacity planning

Ease of new technology adoption
Consistent and efficient operation
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=HIERERE

EREIEE! (Deployment Models)
EX =TERIEEMIA R

FAB= (Private Cloud)

#tX= (Community Cloud)

28= (Public Cloud)

iB&= (Hybrid Cloud)
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1. fA8= (Private cloud)

mogin ﬁgﬁzﬂﬁm ST REP/8(u

- FIBI. EEBIN. ESESETF %
SR B, HE=HES. H_HE

- FiBEEE (On-premise)
spEl= B FibERE (Off-premise)
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2. 1t X== (Community cloud)

L R EmRR
1 g
G R EERENRRER

- PN, EEN. EENET—
S AdshER RS ras.

- FiBEEE (On-premise)
spEl= B FibERE (Off-premise)
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3. 5= (Public cloud)

BeBiE K

wFaE

BREHE

BiitZherIRie =R 2 RESSHY

G, SER, SSNETE
£l Wi AMGER, 35

- BEE=FIAEAME (On-

premise)
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oz (Hybrid cloud)

APEZNARNZEINEE (AR, X, H8) AEnk.
BANZEUISIEAIRISE, (BZEBEFENEARIRE,

FOTEIEHINARNREMERE (k=A% EE)
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ez (Hybrid cloud)

ez APl BiRERE

~ /¢

! ! !

-=tack@

BEME= OpenstackABZ= 3JFOpenstack AB=

AR =
TMrHERER [ THES S

Hybrid cloud allows the business to free up more
space and scale computing services to the public

cloud when computing demand increases. .
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Ei/EtE (interoperability)
AT EEIRZHEIAFPIEETE, SEM=BEAEFEIEIE
mER, HiRFIEHIFRBIEHEX.

aHEIRIFEEX AEESSHME=IRSZEEED. H
e =BRSS AILARBR— P HEFRFRNZEER.

AES Il (Rajkumar Buyya) SEABGHXTEER/FERT
— PRI S e

|  NPO £ NPO: TIRSTEIRMITEAKE
interoperability = NPR NPR: FPSCIRFAERFESHE
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In Situ Systems 6\

( Micro Data Centers )
Data Warehouse ( Large Data Center)
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sEIRitHE: Cloud vs. Edge

SN
AR - BETREER 5 ms

AR — =&dEFOFER 50 ms
HEEAMERE (=i = i8%) 10 ms

15 1: BEBISEEFI2EN
inhiE: XFE ms+ M8 ms+ EFE

pa ms = ST ms
NSIE: KR ms+ 8 ms+[EFE ms=&it . ms
SERE[E  ms, SERA 120 km/h TIES, SHTSLK?

120 km/h = m/ms, Zig7T X = m

S 2: MEASTRIGIRE (OIETSTRY)
NG EEENGTHEL? AHA?

EF=H
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N=EmANT B RIRERE

ZHiTRighEEE B irEEEA P NAYEEIER

Modestly-Sized Datacenter

WSC WSC -

SmallDC | SmallDC | Small DC

Micro DC

Mini Datacenter

On-Premise Systems

IIIIII On-Premise Systems IIIIII

Q0 IoT Devices

13 S 1 8 e B8

(A) Traditional WSC (B) Hybrid System (C) Hierarchical
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