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Utility Infrastructure Model
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« Cloud Computing is a general term used to describe a new class of network
based computing that takes place over the Internet,

— basically a step on from Ultility Computing

— a collection/group of integrated and networked hardware, software and
Internet infrastructure (called a platform).

— Using the Internet for communication and transport provides hardware,
software and networking services to clients

« These platforms hide the complexity and details of the underlying
infrastructure from users and applications by providing very simple graphical
interface or API

11
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 |n addition, the platform provides on demand services, that are
— always on, anywhere, anytime and any place.

« Pay for use and as needed, elastic
— scale up and down in capacity and functionalities

* The hardware and software services are available to
— general public, enterprises, corporations and businesses markets

12
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Shared pool of configurable computing resources
On-demand network access
* Provisioned by the Service Provider

13 Adopted from: Effectively and Securely Using the Cloud Computing Paradigm by peter Mell, Tim Grance



Cloud Summary

* Cloud computing is an umbrella term used to refer to Internet
based development and services

* A number of characteristics define cloud data, applications
services and infrastructure:
— Remotely hosted: Services or data are hosted on remote infrastructure.
— Ubiquitous: Services or data are available from anywhere.

— Commodified: The result is a utility computing model similar to traditional
that of traditional utilities, like gas and electricity - you pay for what you
would want!

14



Cloud Services Models
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Example Cloud Services

Google Apps, Salesforce com, Netsuie,
:.‘onn. :'mbﬂllm Zoha, YahooMall,
omail, ..

Google App Engine, Force com,

Windows Azure, LongJump,
Rollbasa, Amazon Elasic Beanstalk,

Source Garter AADI Seramd! Dec 2000




Infrastructure As A Service (laaS)

+ laaS also known as HaaS (Hardware as a
Service) provides access to computing
resource in a virtualised environment:

* Virtual server space, network connections,
bandwidth, |P addresses and load
balancers.

* Physically, the pool of hardware resource
is pulled from a multitude of servers and
networks usually distributed across
numerous users/clients.
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Failover Clustering
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DESKTOP VIRTUALIZATION (vDI)




Microsoft Desktop Virtualization

------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
»

»

r:,a} User state Operating system
Change the device, Desktop
keep your experience everywhere

User Experience
Virtualization (UE-V)

Folder Redirection

v
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Deliver virtualization to the user through a more comprehensive platform!



User State Virtualization [ user sat

File share Virtual desktop

0[] 22
Access to data and personal
settings on any device

SAFERZER
Log in to retrieve your data
and restore productivity

-----------------------------

*Includes User Experience Virtualization (UE-V), Folder Redirection and
Offline Files

Thin client



Application Virtualization

ET&'TEFHE‘E'E%%E\%' | Virtual desktop
Access to applications on e
any device without installs

RIEE RN,

Log in to }'etrieve applications
and restore productivity

BB
Faster provisioning of virtual
applications on demand

i

Thin Client



Virtual Desktop Infrastructure C)  Operating systerr
Hosted Virtual Desktops -

& 75 77E Windows

Secure access to Windows from any connected
device |
Pursue “Bring Your Own Device” programs Virtual

desktops
REEERETE
Centralize school data and control user access

—iZE"

Instant provisioning of school resources

SHLEE
Fast desktop delivery with centralized
management

Thin client



Microsoft VDI Solution with Windows Server 2012

W =i
I;'i ; LU
| |

Classroom

School Everywhere ¢

s
FIREWALL &
S

Library /
Café

Powered by Windows Server 2012

Remote Desktop Services

Desktop sessions Pooled VMs Personal VMs

~

1 platform | 1 experience | 3 deployment choices

Efficient management

Best value for VDI
Rich experience online everywhere




Microsoft RemoteApp: Hosted Virtual Application Applications

TS Web Access - Windows Internet Expl
R v S L LS
@@ £ https://alexbalts01.redmond.corp.microsoft.com/ts/en-US/Default. aspx

Windows Server® 2008

" TS Web Access
-

RemoteApp Programs Remote Desktop Configuration

r | . = (o7l
e - - @,
& F E 8 B = 2 B #
Microsoft Calculator Microsoft Microsoft Microsoft Microsoft Microsoft Microsoft Microsoft Microsoft Microsoft
Office Live Office Offlce Excel Office Office Office Access Office Office Picture Office Office
Meeting Communica... Groove 2007 InfoPath 2007 Publisher Manager On;Note QOutlook 2007
| .' ws| "]
m a I~ ST I ¥
Microsoft Windows Microsoft Mlcrosoft Microsoft Microsoft Remote
Office PowerShell Office Live Office Visio  Office Project  Office Word Desktop
PowerPoint Meeting 2007 2007 Server 2007 2007 é _

I'am using a private computer that complies with my organization's security policy. (More information...)

Done € Local intranet | Protected Mode: On #100% ~




Hardware Requirements

Thin client

34



Server Requirements - Example

Server Estimation: 4GB Ram, 10GB Hard disk for 30 Users

CPU: Intel(R) Xeon(R) Processor E5-2630 2.30GHz, 15M Cache, 7.2GT/s QPI, Turbo, 6C,
95W x 2

RAM: 160GB RAM

Hard Disk: 6 x 2TB 7.2K RPM Near Line, 6Gbps SAS 3.5" Hot Plug Hard Drive

Power Supply: Redundant Power Supply

35



Thin Client - Example

OS: Windows Embedded Standard 7

CPU: Single Core

Memory: 4GB Flash / 1GB RAM

Display Port: DVI — D adapter available

Network: 10/100/1000 Gigabit Ethernet / Wireless 802.11 a/b/g/n

Graphics: On-Board Graphic Card

36



Microsoft VDI Architecture
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Case Sharing

Staff Room: 75 PCs

Original PC Specification:

CPU : Pentium 4 3Ghz

RAM :2 GB DDR2-Synch DRAM
HDD :80GB 5400RPM HDD
Display : Integrated Intel® 3100

oD : DVD R/W

Requirements:
O/8 : Windows 7 Enterprise

B S/W : Microsoft Office 2010 Estimated cost to replace all PC

R ~ HKD 4500.00 X 75
intel 13 brocassor with 4 GB RAM = ~ HKD 337,500.00
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Microsoft Remote Desktop View More By This Developer

By Microsoft Corporation

Open iTunes to buy and download apps.

Description

With the Microsoft Remote Desktop app, you can connect to a remote PC and your work resources from almost
anywhere. Experience the power of Windows with RemoteFX in a Remote Desktop client designed to help you get your

work done wherever you are

B Goos

Microsoft Corporation Web Site» Microsoft Remote Desktop Support?» Application _.More
License Agreement)

KRAEIERRE Screenshots iPhone | iPad
o

2E 1Y) This app is designed for both Q Type name or address to find computers
iPhone and iPad

My Remote D

[T] Remote Desktops
ﬁlﬁ‘,ﬁ Category: Business My Remote Desktop @

Released: Oct 18, 2013 o :
ypagmis e SlEases e User name: CONTOSO\adamc
.,%ﬁ*gln Version: 8.0.0

Size: 12.6 MB

Language: English New RemOte DeSktOp
Seller: Microsoft Corporation
© 2013 Microsoft. All rights
reserved (( )) o :

. emote Resources for hitps://www.contoso.co...
Rated 4+

Calculator

Compatibility: Requires i0S
6.0 or later. Compatible with

iPhone, iPad, and iPod touch = File Explorer

This app is optimized for -

iPhone 5 -
£






Platform as a Service

« PaaS is a category of cloud computing that provides a platform and
environment to allow developers to build applications

« Allows users to create software applications using tools supplied by the
provider. PaaS services can consist of preconfigured features that customers
can subscribe to; they can choose to include the features that meet their
requirements

« The infrastructure and applications are managed for customers and support
IS available.

« Services are constantly updated, with existing features upgraded and
additional features added.

« PaaS providers can assist developers from the conception of their original
ideas to the creation of applications, and through to testing and deployment.



Platform as a Service

. Key PaaS Offerings:

Operating system

— Server-side scripting environment

— Database management system

— Server Software

— Support

— Storage

— Network access

— Tools for design and development
Hosting

. PaaS Advantages
No investiment in Infrastructure:
— Being able to ‘rent’ virtual infrastructure has both cost benefits and practical benefits.
— No need to purchase hardware or employ the expertise to manage it. Focus on the development of applications.
— Makes Development/Quality Content Creation possible for ‘non-experts’

— With some PaasS offerings anyone can develop an application. They can simply do this through their web browser
utilising one-click functionality.

— Salient examples of this are one-click blog software installs such as WordPress.



Platform as a Service

« PaaS Advantages contd...
— Flexibility
« Customers can have control over the tools that are installed within their platforms or create a platform that
suits their specific requirements.

« Allows to ‘pick and choose’ the features that are necessary.
— Adaptability
« Features can be changed if circumstances dictate that they should.

« Teams in various locations can work together; as an internet connection and web browser are all that is
required

» Developers spread across several locations can work together on the same application build.
— Security
« Security is provided, including data security and backup and recovery.

 PaaS examples

— éW_S Elastic Beanstalk, Cloud Foundry, CloudControl, Cloudera, Engine Yard, Google App
ngine



PaaS Example: Google App Engine
_‘——————_———\

|O GOOS[C C|OUd P|atform Go to my console | Sign out | Search this site n

Why Google  Products Solutions  Pricing Customers Documentation Support Partners Contact Sales
Products > Documentation > Google App Engine

Google App Engine 841 8% Report documentation issue

What is App Engine?

Google App Engine: Platform as a Service

App Engine Features

» Pricing and Quotas

Tools you know and love. Python, Java, PHP, Go and
our MySQL compatible Cloud SQL. e
Used by millions. Snapchat, Rovio, and Khan ‘ -1,
» Python Academy run on App Engine. J p ‘
» Java Build and deploy. No worrying about DBAs, servers, ' Your App' _
sharding, and load balancers. 4 p 1t Scale With
Scale. Auto scale to 7 billion requests per day. / & doogle App Engine

Downloads

» PHP Beta

» Go Beta

Sign up for a free Cloud account, create and run a
sample app on your local machine and deploy it to
» Managing Your App the cloud - in five minutes.

» Managed VMs B¢t@

» Sample Code, Tutorials and Videos Try it now



Software as a Service

« Software as a Service (SaaS) is a software distribution model in which applications are hosted by
a vendor or service provider and made available to customers over the network.

« Software vendors host and maintain the servers, databases and code that constitute an
application

« Allows buyers to pay an annual or monthly subscription fee, which typically includes the software
license, support and most other fees. A major benefit of SaaS is being able to spread out costs
over time

« Key Characteristics:

— A multitenant architecture: in which all users and applications share a single, common infrastructure
and code base that is centrally maintained.

— Easy Customization: The ability for each user to easily customize applications to fit their business
processes without affecting the common infrastructure

— Better Access: Improved access to data from any networked device while making it easier to manage
privileges, monitor data use, and ensure everyone sees the same information at the same time



Software as a Service [19]

« SaaS characteristics Contd..

— Harnesses Web: Anyone familiar with Amazon.com or My Yahoo! will be familiar with the
Web interface of typical SaaS applications.

— Updates are automated: whenever there is an update it is available online to existing
customers, often free of charge. No new software will be required as it often is with other
types of applications and the updates will usually be deployed automatically by the cloud
provider.

— Cross device compatibility: SaaS applications can be accessed via any internet
enabled device, which makes it ideal for those who use a number of different devices,
such as internet enabled phones and tablets, and those who don’t always use the same
computer.

— Accessible from any location: rather than being restricted to installations on individual
computers, an application can be accessed from anywhere with an internet enabled
device



SaaS Examples

* (Google — Mail, Drive Calendar etc., Twitter, Facebook
and Flickr etc. are all examples of SaaS, with users able
to access the services via any internet enabled device.
Enterprise users are able to use applications for a range

of needs.
e nM
EQ*0 &




Cloud Service Models
Software as a Platform as a mm== |nfrastructure as a \
Service (SaaS) e  Service (EN)) Service (laaS)

Cloud Infrastructure Cloud Infrastructure Cloud Infrastructure
Software as a Service

(SaaS)
Providers
Applications

Cloud Infrastructure Cloud Infrastructure
Platform as a Service (PaaS

£ Windows e Deploy customer
The Future Mde Famila Created Appl iCationS

Cloud Infrastructure .
Infrastructure as a Service (laaS

Rent Processing, storage, N/W

Jrackspace capacity & computing resources
HOSTING

50 Adopted from: Effectively and Securely Using the Cloud Computing Paradigm by peter Mell, Tim Grance




Cloud Computing Service Layers

Application y
Focused

Infrastructure <
Focused

Services Description
Services - Complete business services such as
Services PayPal, OpenID, OAuth, Google Maps, Alexa
Application - Cloud based software that eliminates
l 1 the need for local installation such as Google Apps,
AppllCGflOn Microsoft Online
Development - Software development platforms used
to build custom cloud based applications (PAAS &
Developmenf SAAS) such as SalesForce
Platform - Cloud based platforms, typically provided
P|a1‘for'm using virtualization, such as Amazon ECC, Sun 6rid
Storage - Data storage or cloud based NAS such
S'rorlage as CTERA, iDisk, CloudNAS
Hosting - Physical data centers such as those run
Hosfing by IBM, HP, NaviSite, etc.




Cloud Storage

« Large Web companies are exploiting the fact that they have data
storage capacity that can be hired out to others.

— allows data stored remotely to be temporarily cached on desktop
computers, mobile phones or other Internet-linked devices.

 Amazon’s Elastic Compute Cloud (EC2) and Simple Storage
Solution (S3) are well known examples

— Mechanical Turk

o Vi
amazon cloud drive
V"

"l
‘
ﬂﬂr
4
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Saving documents

 When you do a “save as” on your computer, you choose where to
save the material.

B Desktop
| Libraries
2 Birnel, Jennifer
& Computer

& 05(C) |nternal Storage

‘,Q DVD RW Drive (D)
External St

«> STORE N GO (E)
& CW0149 (\\10.192.85.209\users) (H:)
< SHARE (1\10.192.85.209) (S2)
& XFER (1\10.192.85.209) (Z)
% Photo Stream
@ Network
& MSLADM2180
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ERREARIRERAOER

* Lower computer costs:

— You do not need a high-powered and high-priced computer to run cloud
computing's web-based applications.

— Since applications run in the cloud, not on the desktop PC, your desktop PC
does not need the processing power or hard disk space demanded by traditional
desktop software.

— When you are using web-based applications, your PC can be less expensive,
with a smaller hard disk, less memory, more efficient processor...

— In fact, your PC in this scenario does not even need a CD or DVD drive, as no
software programs have to be loaded and no document files need to be saved.

55
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* Improved performance:

— With few large programs hogging your computer's memory, you will see
better performance from your PC.

— Computers in a cloud computing system boot and run faster because they
have fewer programs and processes loaded into memory...

 Reduced software costs:

— Instead of purchasing expensive software applications, you can get most
of what you need for free-ish!
» most cloud computing applications today, such as the Google Docs suite.

— better than paying for similar commercial software
« which alone may be justification for switching to cloud applications.

56
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* |Instant software updates:

— Another advantage to cloud computing is that you are no longer faced with choosing between
obsolete software and high upgrade costs.

— When the application is web-based, updates happen automatically
» available the next time you log into the cloud.

— When you access a web-based application, you get the latest version
« without needing to pay for or download an upgrade.

« Improved document format compatibility.

— You do not have to worry about the documents you create on your machine being compatible
with other users' applications or OSes

— There are potentially no format incompatibilities when everyone is sharing documents and
applications in the cloud.

57
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* Unlimited storage capacity:
— Cloud computing offers virtually limitless storage.

— Your computer's current 1 Tbyte hard drive is small compared to the hundreds of
Pbytes available in the cloud.

* Increased data reliability:

— Unlike desktop computing, in which if a hard disk crashes and destroy all your

valuable data, a computer crashing in the cloud should not affect the storage of
your data.

« if your personal computer crashes, all your data is still out there in the cloud, still
accessible

— In a world where few individual desktop PC users back up their data on a regular
basis, cloud computing is a data-safe computing platform!

58
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 Universal document access:

— That is not a problem with cloud computing, because you do not take your
documents with you.

— Instead, they stay in the cloud, and you can access them whenever you have a
computer and an Internet connection

— Documents are instantly available from wherever you are

» Latest version availability:

— When you edit a document at home, that edited version is what you see when
you access the document at work.

— The cloud always hosts the latest version of your documents
» as long as you are connected, you are not in danger of having an outdated version

59
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« Easier group collaboration:
— Sharing documents leads directly to better collaboration.
— Many users do this as it is an important advantages of cloud computing
* multiple users can collaborate easily on documents and projects
* Device independence.
— You are no longer tethered to a single computer or network.

— Changes to computers, applications and documents follow you through
the cloud.

— Move to a portable device, and your applications and documents are still
available.

60
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* Requires a constant Internet connection:
— Cloud computing is impossible if you cannot connect to the Internet.

— Since you use the Internet to connect to both your applications and
documents, if you do not have an Internet connection you cannot access
anything, even your own documents.

— A dead Internet connection means no work and in areas where Internet
connections are few or inherently unreliable, this could be a deal-breaker.

61
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* Does not work well with low-speed connections:

— Similarly, a low-speed Internet connection, such as that found with dial-up
services, makes cloud computing painful at best and often impossible.

— Web-based applications require a lot of bandwidth to download, as do
large documents.

* Features might be limited:

— This situation is bound to change, but today many web-based applications
simply are not as full-featured as their desktop-based applications.

» For example, you can do a lot more with Microsoft PowerPoint than with Google
Presentation's web-based offering

62
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« Can be slow:

— Even with a fast connection, web-based applications can sometimes be
slower than accessing a similar software program on your desktop PC.

— Everything about the program, from the interface to the current document,

has to be sent back and forth from your computer to the computers in the
cloud.

— If the cloud servers happen to be backed up at that moment, or if the
Internet is having a slow day, you would not get the instantaneous access
you might expect from desktop applications.

63
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« Stored data might not be secure:

— With cloud computing, all your data is stored on the cloud.
« The questions is How secure is the cloud?

— Can unauthorised users gain access to your confidential data?

o Stored data can be lost:

— Theoretically, data stored in the cloud is safe, replicated across multiple
machines.

— But on the off chance that your data goes missing, you have no physical
or local backup.
« Put simply, relying on the cloud puts you at risk if the cloud lets you down.

64
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n Office 365 EEEEETER

*  OneDrive f2{ftf% H&EE) i A 22

(FiiE AT sy 500GB)

*  Project /[N&f/

:) < HRfh

Sites.

Apply: https://products.office.com/zh-HK/academic/

Sway S
« —fERENETEMEELR
+ DR SIS R AN BB APRL, AR S s et Byt

Create and share something new Effortless design

,\.\QP‘“ 3

Immersive, interactive, web-based Include a variety of multimedia types Assisted and adaptive design/layout

New types of layout options Integrated with your cloud storage, “Always done”

Layouts adapt, look great on devices your devices, social networks, web Natural, intent-based feedback/tuning

Share via email and social networks Dl el e D B Click to transform content

Built-in Bing Image Search and
Suggested searches

More Details : https://sway.com/




:) SharePoint

You can post the newsfeed on a team site you're following at any time, or see
updates about other people conversation.

e Follow up — add the conversation in your task list.
e Like —you can like the post which you feel interesting
e Reply —make a conversation with your teammate.

e As one of the important features, teachers can manage the newsfeed
T effectively, i.e. Delete and Block.

User 6 yes

SharePoint document library is a place on the site where you can create,
collect and update files with others.

e “New” — Create your Office document (Word, PowerPoint, Excel) in
document library

“Upload” — Upload your existing document from your computer.

“Co-Authoring” — We support co-authoring on Office online,
teammate can edit the same document at the same time and save
automatically.




@ Office Mix

« GE#Y PowerPoint add-in
* F]F PowerPoint 2016 fZ L fHEEAY T =

Voice, Video Polls, Quizzes &
& Digital Ink Interactive Apps

Insights & Playback On
More Details: https://mix.office.com Analytics Any Device

OneNote Class Notebook Creator
A framework for teaching and learning with OneNote and Office 365

!':\E_ Teacher: ¥ Students:
';’:' ;' Creates shared notebook, 2 Get link to notebook, opens on their device or browser

Sees shared sections and only their personal notebook along

7 "] adds students
. with collaboration space and copy-only content library.

A Sees everything in notebook

- “Anything, anywhere” canvas (type, write, clip web, insert files)
/ Collaboration space - Ready-made digital portfolio for any class.
Real-time coaching (“Flip the classroom”)
- Natural learning with digital ink to write or annotate
/ - Fits many learning styles with a variety of inputs and uses

. Content Library -One Povilerful Notebook for an entire class
‘X o @B oo

——

.

Forteaching. ¢ ~ Go to OneNoteForTeachers.com
Forleaming.  —c [~ to learn more!

- Student Notebooks

More Details: http://onenoteforteachers.com/en-US/teachers/
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