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Cloud Reference Model
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analytics services, etc.
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Compute Network Storage

{CPU, RAM, etc.) (Switches Routers, ete.)| | (SAN, NAS, NFS, ete.)

Service Management Layer
* Provides APIs for requesting, managing and monitoring cloud resources.
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Applications Layer

* Includes Saa$S applications such as Email, cloud storage application, .. ey S04
productivity applications, management portals, customer self-service
portals, etc.
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Compute Services

 Compute services provide dynamically scalable compute capacity in the cloud.

* Compute resources can be provisioned on-demand in the form of virtual machines.
Virtual machines can be created from standard images provided by the cloud
service provider or custom images created by the users.

« Compute services can be accessed from the web consoles of these services that
provide graphical user interfaces for provisioning, managing and monitoring these
services.

* Cloud service providers also provide APIs for various programming languages that
allow developers to access and manage these services programmatically.
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Compute Services — Amazon EC2

* Amazon Elastic Compute Cloud (EC2) is a compute service provided by Amazon.

T] Services ~  Edit ~ Oregon >  Help

b LaunChlng EC2 Instances EC2 Dashboard 5 Resources ¢ Account Attributes ¢
. . . . . . :E?s You are using the following Amazon EC2 resources in the US West (Oregon) region: Supported Platforms
* Tolaunch a new instance click on the launch instance button. This will open a wizard ? T p—_— EC2-VPC
where you can select the Amazon machine image (AMI) with which you want to launch it bk o smrcer ool
the instance. You can also create their own AMls with custom applications, libraries S0t Requests 0 Placement Groups 12 Security Groups Additional Information

Reserved Instances

and data. Instances can be launched with a variety of operating systems. S Ot e el ok sk s et Getling Started Guide

Hide Documentation

AMIs All EC2 Resources

* Instance Sizes Bundle Tasks Create Instance ;:':r:';"
. . . . . . R To start using Amazon EC2 you will want to launch a virtual server, known as an Amazon EC2 Contact Us
* When you launch an instance you specify the instance type (micro, small, medium, el L -
’ - ’ By i napshots = Marketplace
large, extra-large, etc.), the number of instances to launch based on the selected AMI Snapsh
and availability zones for the instances. Ny || e minch e s et (g gl Debian GNULinux
Security Groups Service Health ¢ Scheduled Events ¢ ;ﬁ“j‘g‘?d by Dekioti
. Elastic IPs arvics Statue: it iGrenors: Free Software, pay only for AWS
b Key_ pa Irs Placement Groups S 0 stte:t i USI:JI: e\tégs gon) ff?:\gzn B e
= B?ranwrs @ This service isguperating normally Couchbase Server - Community
* When launching a new instance, the user selects a key-pair from existing keypairs or e Avallabilty Zone Status: Edtion R
creates a new keypair for the instance. Keypairs are used to securely connect to an @ alavty zono isopersig normaly EI‘S&:“D“V”WAWS
instance after it launches. 9 Kalabity one s operaing nomaly o Danbaros

* Security Groups

* The security groups to be associated with the instance can be selected from the
instance launch wizard. Security groups are used to open or block a specific network
port for the launched instances.
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Compute Services — Google Compute Engine

* Google Compute Engine is a compute service provided by

Google.

* Launching Instances

e Disk

* Network Options
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To create a new instance, the user selects an instance machine type, a zone in which the
instance will be launched, a machine image for the instance and provides an instance name,
instance tags and meta-data.

Resources

Every instance is launched with a disk resource. Depending on the instance type, the disk
resource can be a scratch disk space or persistent disk space. The scratch disk space is deleted
when the instance terminates. Whereas, persistent disks live beyond the life of an instance.

Network option allows you to control the traffic to and from the instances. By default, traffic
between instances in the same network, over any port and any protocol and incoming SSH
connections from anywhere are enabled.

GOL ;-8[8 Cloud Console

Cloud
Project ID: cloud

Instances
Disks
Snapshols
Images
Networks
Metadata
Zones
Operations

Quatas

Compute Engine

Create a new Instance

Name © myinstance

Description & My instance

Tags © comma separated

Meladata ©  key value

Location and Resources

Zone © us-centrali-b
Machine Type © ni-standard-1
Boot Source € Mew persistent disk from image
Image & deblan-T-wheezy-v20130723

Additional Disks @ Mo disks in zone us-central1-b

Networking

Network © default

External IP © Ephemeral

Summary

myinstance
dahh.rt-?-\-ﬂmazyqrzmzwzs
Debian GNUW/Lnux 7.1 (wheezy) b..
us-central -b

1vCPU, 3.75 GB RAM

default

Mote: per-minute charges will
begin now

Create Discard

Equivalent REST or
command line
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Compute Services — Windows Azure VMs

* Windows Azure Virtual Machines is the compute service from
Microsoft.

* Launching Instances:

* Tocreate a new instance, you select the instance type and the machine image.

* You can either provide a user name and password or upload a certificate file for securely
connecting to the instance.

* Any changes made to the VM are persistently stored and new VMs can be created from the
previously stored machine images.
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myinstance

£3 DASHEOARD MONITOR

CREDIT STATUS

ENDPOHNTS CONFIGURE

@ CPUPERCENTAGE  (J) DISKREAD BYTES/SEC () DISKWRITE BYFES/SEC 2MOREw RELATWE ~ 1HOUR «U

22008 25 230 2

web endpoint status mevew

¥ou have not configured a web endpoint for monitering. Configure one to get

started.

CONFIGURE WEB ENDPOINT MONITORING @

usage overview

I mvanstance Bl OTHER ROLES

MYINSTANCE
disks

DISK TYPE

minstance-myin_ 05 disk

AVAILABLE

HOST CACHE

ReadWrite

1 of 20 CORE(S)

VHD =]

hetpy/portatvhdsch

guick glance

STATUS
Srarting

DNS
myinstance.cloudapp.net

HOST MAME
PUBLIC VIRTUAL IF (VIF] ADDRESS
13891136153

INTERMNAL IP ADDRESS
1007044 18

S5H DETALS
myinstance.cloudapponet : 22

SIZE
Extra Srall [Shared core, 758 MEB memaory)

DISKS
1
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Storage Services

. ClotL)Jd storage services allow storage and retrieval of any amount of data, at any time from anywhere on the
web.

* Most cloud storage services organize data into buckets or containers.
* Scalability

* Cloud storage services provide high capacity and scalability. Objects upto several tera-bytes in size can be uploaded and
multiple buckets/containers can be created on cloud storages.

* Replication
* When an object is uploaded it is replicated at multiple facilities and/or on multiple devices within each facility.

* Access Policies

* Cloud storage services provide several security features such as Access Control Lists (ACLs), bucket/container level policies, etc.
ACLs can be used to selectively grant access permissions on individual objects. Bucket/container level policies can also be
defined to allow or deny permissions across some or all of the objects within a single bucket/container.

* Encryption
* Cloud storage services provide Server Side Encryption (SSE) options to encrypt all data stored in the cloud storage.

* Consistency

* Strong data consistency is provided for all upload and delete operations. Therefore, any object that is uploaded can be
immediately downloaded after the upload is complete.
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Storage Services — Amazon S3

* Amazon Simple Storage Service(S3) is an online cloud-based mj;f:;;jj fefipes I Eroveri | Temmstee ¢ o
data storage infrastructure for storing and retrieving any g | e Lt

| ] a pga6.bet Standard 177.7 KB Thu Dec 27 16:06:05 GMT+530 2012

amount of data.

» S3 provides highly reliable, scalable, fast, fully redundant and
affordable storage infrastructure.

 Buckets

* Data stored on S3 is organized in the form of buckets. You must create a
bucket before you can store data on S3.

* Uploading Files to Buckets

* S3 console provides simple wizards for creating a new bucket and
uploading files.

* You can upload any kind of file to S3.

* While uploading a file, you can specify the redundancy and encryption
options and access permissions.
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Storage Services — Google Cloud Storage

* GCSis the Cloud storage service from Google

* Buckets

* Objects in GCS are organized into buckets.

e Access Control Lists

* ACLs are used to control access to objects and buckets. ACLs can be
configured to share objects and buckets with the entire world, a Google
group, a Google-hosted domain, or specific Google account holders.
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Gox)gle Cloud Console

Cloud
Project ID: cloud

Ho!

Upload

me

New Folder

! cloudbucket

NAME

« | Application.xml

-

Screenshot.png

& costxls

i dash.html

index.htmi

Cloud Storage

SIZE
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Storage Services — Windows Azure Storage

* Windows Azure Storage is the cloud storage service from
Microsoft.

* Windows Azure Storage provides various storage services such
as blob storage service, table service and queue service.

* Blob storage service

* The blob storage service allows storing unstructured binary data or binary
large objects (blobs).

* Blobs are organized into containers.

* Block blobs - can be subdivided into some number of blocks. If a failure
occurs while transferring a block blob, retransmission can resume with the
most recent block rather than sending the entire blob again.

* Page blobs - are divided into number of pages and are designed for
random access. Applications can read and write individual pages at
random in a page blob.
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¥ou have not configured a web endpoint for monitering. Configure one to get
started.

CONFIGURE WEB ENDPOINT MONITORING @

usage overview
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Database Services

* Cloud database services allow you to set-up and operate relational or non-relational databases in the cloud.

* Relational Databases
* Popular relational databases provided by various cloud service providers include MySQL, Oracle, SQL Server, etc.

* Non-relational Databases
* The non-relational (No-SQL) databases provided by cloud service providers are mostly proprietary solutions.

* Scalability

* Cloud database services allow provisioning as much compute and storage resources as required to meet the application
workload levels. Provisioned capacity can be scaled-up or down. For read-heavy workloads, read-replicas can be created.

* Reliability

* Cloud database services are reliable and provide automated backup and snapshot options.

* Performance

* Cloud database services provide guaranteed performance with options such as guaranteed input/output operations per
second (IOPS) which can be provisioned upfront.

* Security

* Cloud database services provide several security features to restrict the access to the database instances and stored data,
such as network firewalls and authentication mechanisms.
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Database Services — Amazon RDS

* Amazon Relational Database Service (RDS) is a web service that IEEEZEE

makes it easy to setup, operate and scale a relational database |rosoaiead
in the cloud. —

Instances
Reserved Purchases

* Launching DB Instances

Parameter Groups

* The console provides an instance launch wizard that allows you to select gl oy

Subnet Groups

the type of database to create (MySQL, Oracle or SQL Server) database Events

instance size, allocated storage, DB instance identifier, DB username and Bk Sk aeghons
password. The status of the launched DB instances can be viewed from the
console.

* Connecting to a DB Instance

* Once the instance is available, you can note the instance end point from
the instance properties tab. This end point can then be used for securely
connecting to the instance.
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Welcome to the new RDS console interface
Learn more about the updates and send us your feedback.

Resources o

You are using the following Amazon RDS resources in the US West
(Oregon) region:

DB Instances (0) Reserved DB Purchases (0)
DB Snapshots (0) Recent Events (0)
DB Parameter Groups (0} Supported Platforms VPC

Defaull Network vpc-8d4117e5

Create Instance

Amazon Relational Database Service (RDS) makes it easy to setup,
operate, and scale a relational database in the cloud. You can click
the button below to launch a Database (DB) Instance in minutes with
automated backups, turnkey Multi-AZ replication and free monitoring
metrics. Amazon RDS gives you access to a familiar MySQL,
Oracle, or SOL Server database to facilitate compatibility with
existing code, applications, and tools.

Launch a DB Instance

Note: Your DB Instances will launch in the US West (Oregon)
region.

Service Health
Current Status Details
& Amazon Relational Database Service (Oregon)  Service is operating normally

» View complete service health detalls

Additional Information

Getting Started with RDS
Overview and Features
Documentation

Articles and Tutorials

Data import guide for MySQL
Data import guide for Oracle
Data import guide for SQL Server
Pricing

Forums

Related Services

Amazon ElastiCache

Add a managed Memcached-compatible in-
memory cache to speed up your database
access.

Click here to learn more and launch your
Cache Cluster
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Database Services — Amazon DynamoDB

* Amazon DynamoDB is the non-relational (No-SQL) database

service from Amazon. e s |
Amazon DynamoDB 15 a fully managed non-relational databasa service that provides fast and predictabla AU RasO o
performance with seamless scalability. Learn more about Amazon DynamoDB.
. D a ta M O d e I To start using Amazon DynamoDB, create a table = : :::mg Sarted Ul
A . . . i Create Table = Release Notes
* The DynamoDB data model includes include tables, items and attributes. - By
How do I create a table? = Forums
* Atableis a collection of items and each item is a collection of attributes. Py . Report an issue

Pick Primary

K ‘Watch the video

Learn more about how to setup and use
DynamoDB database

* To store data in DynamoDB you have to create a one or more tables and
specify how much throughput capacity you want to provision and reserve S i
for reads and writes.

Set Provisioned
‘ Throughput.

e Fully Managed Service

* DynamoDB is a fully managed service that automatically spreads the data
and traffic for the stored tables over a number of servers to meet the
throughput requirements specified by the users.

e Replication

* All stored data is automatically replicated across multiple availability zones
to provide data durability.
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Storage Services — Google Cloud SQL

* Google SQL is the relational database service from Google. Google cloud Console St | et

Cloud Cloud SQL cloud:mydbinstance O -

* Google Cloud SQL service allows you to host MySQL databases
in the Google’s cloud.

Create a Mew Cloud SOL Instance

Instance ID & mydbinstance

e Launching DB Instances —
* You can create new database instances from the console and manage  feckroon ity
existing instances. To create a new instance you select a region, database o : emp i
tier, billing plan and replication mode. - i
Billing Plan —
e Backups
* You can schedule daily backups for your Google Cloud SQL instances, and
also restore backed-up databases. Optons

Backup Window ) T:20 AM — 11:30 AM =

Replication & s Synchronous

e Replication

* Cloud SQL provides both synchronous or asynchronous geographic nopawres
replication and the ability to import/ export databases.
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Storage Services — Google Cloud Datastore

* Google Cloud Datastore is a fully managed non-relational

GOJS[G Cloud Console @gmail.com | Customer support | Sign out
database from Google.
PIOUE . Cloud Datastore o -
* Cloud Datastore offers ACID transactions and high availability
of reads and writes. )
reate new entity
° Data MOdeI Namespace  Defauit s Kind  Newkind :  Pemon
* The Cloud Datastore data model consists of entities. Each entity has one or Hame sws s mems s Nevewr + -
more properties (key-value pairs) which can be of one of several cara

supported data types, such as strings and integers. Each entity has a kind
and a key. The entity kind is used for categorizing the entity for the
purpose of queries and the entity key uniquely identifies the entity.
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Storage Services — Windows Azure SQL DB

CREDIT STATUS

 Windows Azure SQL Database is the relational database

service from Microsoft. mydb

&3 DASHEOARD MONITOR SCALE CONFIGURE

* Azure SQL Database is based on the SQL server, but it does not
give each customer a separate instance of SQL server.

DEADLOCKS (@) FAILED CONMNECTIONS ) SUCCESSFUL CONNECTIONS

* Multi-tenant Service
* SQL Database is a multi-tenant service, with a logical SQL Database server
for each customer.

usage overview

M useD AVAILASLE

Usage data not availsble

SIZE (USAGE DATA IS UPDATED PERIODICALLY) 0% of 1024 MB

i
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s
s
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4

OEPY

RELATVE  w 24HOURS v ()

EXNPMA30 &30 630 730 830 2 1030 1130 1230AMII0 230 k30 430 530 63 70 830 930 1030 1130 1230PMI30 230 RN

quick glance

@ Show connection strings
@ Learn my ut troubleshoatin
connections

@ Business Continuity in Windows Azure
SOL Database:

G) Learn more about backup and restore

@ Manage allowed IP addresses

SERVER NAME
Fa492nguBs database windows.net

SERVER
fo4a2nguss

STATUS
Online

COLLATION
5QL_Latinl_General_CP1_CI_AS

EQman
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Storage Services — Windows Azure Table Service

* Windows Azure Table Service is a non-relational (No-SQL) database service from Microsoft.

 Data Model

* The Azure Table Service data model consists of tables having multiple entities.

* Tables are divided into some number of partitions, each of which can be stored on a separate machine.
* Each partition in a table holds a specified number of entities, each containing as many as 255 properties.
* Each property can be one of the several supported data types such as integers and strings.

* No Fixed Schema

* Tables do not have a fixed schema and different entities in a table can have different properties.
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Application Runtimes & Frameworks

* Cloud-based application runtimes and frameworks allow developers to develop and host
applications in the cloud.

e Support for various programming languages
» Application runtimes provide support for programming languages (e.g., Java, Python, or Ruby).

* Resource Allocation

* Application runtimes automatically allocate resources for applications and handle the application
scaling, without the need to run and maintain servers.
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Google App Engine

* Google App Engine is the platform-as-a-service
(PaaS) from Google, which includes both an
application runtime and web frameworks.

e Runtimes

App Engine provides runtime environments for Java,
Python, PHP and Go programming language.

e Sandbox

Applications run in a secure sandbox environment
isolated from other applications.

The sandbox environment provides a limited access to
the underlying operating system.
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Gouogle app engine

@gmail.com | My Account | Help | Sign out

Application:  bahgacioud [High Repiication] * |

Main
hbo!
Instances
Logs
Versions
Cron Jobs
Task Queues

Quota Details

Data
Datastore Indexes

Datastore Viewer
Datastors Statistics
Blob Viewer

Prospeclive Search
Tex! Search

Datastore Admin
Memeache Viewer
Administration
Apglication Settings
Pemissions

Blacklist

Admin Logs
Billing

Billing Status

Usage History

Version: All Versions

Charts (2)

Requests/Second

T aomlns‘:!nrs:ﬁnrs!12m:24nrs 2 days 4 days | 7 days | 14 days wuays:

Instances (2

App Engine Release

Bllling Status: Free - Sattings
Resource

Frontend Instance Hours
Backend Instance Hours
Datastore Stored Data

Logs Stored Data

Task Queue Stored Task Byles
Blobstore Stored Data

Code and Stalic File Storage
Datastore Write Operations
Datastore Read Operations

Total number of Instances

0%
0%
0%
0%

0%

Average QPS*

Average Latency*

Usage

0.00 of 28.00 Instance Hours
0.00 of 9.00 Instance Hours
0.00 of 1.00 GBytes

0.00 of 1.00 GByles

0.00 of 0.49 GBytes

0.00 of 5.00 GByles

0.00 of 1.00 GBytes

0.00 of 0.05 Million Ops
0.00 of 0.05 Million Ops

Community Support « My Applications

Average Memory

Quolas reset every 24 hours. Next reset: 22 hes ()
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Google App Engine

* Web Frameworks
* App Engine provides a simple Python web application framework called webapp2. App Engine also supports any framework written in

pure Python that speaks WSGI, including Django, CherryPy, Pylons, web.py, and web2py.
* Datastore

* App Engine provides a no-SQL data storage service.

e Authentication
* App Engine applications can be integrated with Google Accounts for user authentication.

* URL Fetch service
* URL Fetch service allows applications to access resources on the Internet, such as web services or other data.

* QOther services

*  Email service

* Image Manipulation service
*  Memcache

e Task Queues

* Scheduled Tasks service

Book website: www.cloudcomputingbook.info Bahga & Madisetti, © 2014



Windows Azure Web Sites

 Windows Azure Web Sites is a Platform-as-a-Service (PaaS) from Microsoft.
* Azure Web Sites allows you to host web applications in the Azure cloud.
e Shared & Standard Options.

* In the shared option, Azure Web Sites run on a set of virtual machines that may contain multiple web
sites created by multiple users.

* In the standard option, Azure Web Sites run on virtual machines (VMs) that belong to an individual user.

* Azure Web Sites supports applications created in ASP.NET, PHP, Node.js and Python
programming languages.

* Multiple copies of an application can be run in different VMs, with Web Sites
automatically load balancing requests across them.
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Queuing Services - Amazon Simple Queue Service

* Amazon Simple Queue Service (SQS) is a queuing service from
Amazon.

{4, Create New Queue

L_, ShowHide . Refresh
Fliter by Prefix: | Na tems >
e Short Messages
. . . . . Amazon Simple Queus Service (Amazon SQS) cffers a reliable, highly scalable, hosted queue for storing messages as the
¢ SQS is a distributed queue that supports messages of up to 256 KB in size. e e yahrs i e e Gt o U e 500 oy o vt
* Multiple Writers/Readers .. .
* SQS supports multiple writers and readers and locks messages while they are =~ o
being processed. o m Q, = e annae

* High Availability

* To ensure high availability for delivering messages, SQS service trade-offs on
the first in, first out capability and does not guarantee that messages will be
delivered in FIFO order.

* Applications that require FIFO ordering of messages can place additional
sequencing information in each message so that they can be re-ordered after
retrieving from a queue.

A $0QS Detall Page
Consuming application Consuming Service Health Dashboard
::'n vseuséhe message Application 5Qs Developer Forum

g - Contact Us
deletes the message
from 5Q8, "Pp" il ) Q

-—(0 —Q® —-(Q
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Queuing Services - Google Task Queue Service

* Google Task Queues service is a queuing service from Google and is a part of the Google App Engine platform.
* Task queues allow applications to execute tasks in background.
e Tasks

* Task is a unit of work to be performed by an application. The task objects consist of application-specific URL with a request handler for
the task, and an optional data payload that parameterizes the task.

e Push Queue

* Push Queue is the default queue that processes tasks based on the processing rate configured in the queue definition.

e Pull Queue

* Pull Queues allow task consumers to lease a specific number of tasks for a specific duration. The tasks are processed and deleted before
the lease ends.
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Queuing Services - Windows Azure Queue Service

* Windows Azure Queue service is a queuing service from Microsoft.

* Azure Queue service allows storing large numbers of messages that can be accessed from anywhere in the
world via authenticated calls using HTTP or HTTPS.

e Short Messages
* The size of a single message can be up to 64KB.
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Email Services

* Cloud-based email services allow applications hosted in the cloud to send emails.

* Amazon Simple Email Service
* Amazon Simple Email Service is bulk and transactional email-sending service from Amazon

e SESis an outbound-only email-sending service that allows applications hosted in the Amazon cloud to send emails such
as marketing emails, transactional emails and other types of correspondence

* To ensure high email deliverability, SES uses content filtering technologies to scan the outgoing email messages

» SES service can be accessed and used from the SES console, the Simple Mail Transfer Protocol (SMTP) interface, or the
SES API

* Google Email Service

* Google Email service is part of the Google App Engine platform that allows App Engine applications to send email
messages on behalf of the app’s administrators, and on behalf of users with Google Accounts.

* App Engine apps can also receive emails. Apps send messages using the Mail service and receive messages in the form
of HTTP requests initiated by App Engine and posted to the app.
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Notification Services

* Cloud-based notification services or push messaging services allow applications to push messages
to internet connected smart devices such as smartphones, tablets, etc.

* Push messaging services are based on publish-subscribe model in which consumers subscribe to
various topics/channels provided by a publisher/producer.

 Whenever new content is available on one of those topics/channels, the notification service pushes
that information out to the consumer.

* Push notifications are used for such smart devices as they help in displaying the latest information
while remaining energy efficient.

* Consumer applications on such devices can increase their consumer engagement with the help of
push notifications.
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Notification Services - Amazon Simple Notification Service
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* Publishers communicate asynchronously with subscribers by
producing and sending messages to topics. A topic is a logical -
access point and a communication channel. e

e Subscribers.

* Subscribers are the consumers who subscribe to topics to receive
notifications.
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or to SQS queues, or any HTTP endpoint.
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Google Cloud Messaging

* Google Cloud Messaging for Android provides push messaging for Android devices.

* GCM allows allows applications to send data from the application servers to their users’ Android
devices, and also to receive messages from devices on the same connection.

* Notifying Android Apps

 GCM is useful for notifying applications on Android devices that there is new data to be fetched from the application
servers.

* Short Messages
* GCM supports messages with payload data upto 4 KB.

e Send-to-Sync

 GCM provides a ‘send-to-sync’ message capability that can be used to inform an application to sync data from the
server.

e GCM for Chrome

* Google Cloud Messaging for Chrome is another notification service from Google that allows messages to be delivered
from the cloud to apps and extensions running in Chrome.
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Windows Azure Notification Hubs

* Windows Azure Notification Hubs is a push notification service from Microsoft.

* Common Interface

* Provides a common interface to send notifications to all major mobile platforms including Windows Store/Windows
Phone 8, iOS, and Android.

e Platform Notification Systems
* Platform specific infrastructures called Platform Notification Systems (PNS) are used to deliver notification messages.
* Devices register their PNS handles with the Notification Hub.
* Each notification hub contains credentials for each supported PNS.
* These credentials are used to connect to the PNSs and send push notifications to the applications.

Book website: www.cloudcomputingbook.info Bahga & Madisetti, © 2014



Media Services

Cloud service providers provide various types of media services that can be used by applications for
manipulating, transforming or transcoding media such as images, videos, etc.

Amazon Elastic Transcoder
 Amazon Elastic Transcoder is a cloud-based video transcoding service from Amazon.

e Elastic Transcoder can be used to convert video files from their source format into various other formats that can be
played on devices such as desktops, mobiles, tablets, etc.

Google Images Manipulation Service

* Google Images Manipulation service is a part of the Google App Engine platform. Image Manipulation service provides
the capability to resize, crop, rotate, flip and enhance images.

Windows Azure Media Services

* Windows Azure Media Services provides the various media services such as encoding & format conversion, content
protection and on-demand and live streaming capabilities.
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Content Delivery Services

* Cloud-based content delivery service include Content Delivery Networks (CDNs).

* CDN is a distributed system of servers located across multiple geographic locations to serve content to end-
users with high availability and high performance.

* CDNs are useful for serving static content such as text, images, scripts, etc., and streaming media.
* CDNs have a number of edge locations deployed in multiple locations, often over multiple backbones.

* Requests for static for streaming media content that is served by a CDN are directed to the nearest edge
location.

e Amazon CloudFront

* Amazon CloudFront is a content delivery service from Amazon. CloudFront can be used to deliver dynamic, static and streaming content
using a global network of edge locations.

* Windows Azure Content Delivery Network

* Windows Azure Content Delivery Network (CDN) is the content delivery service from Microsoft.
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Analytics Services

* Cloud-based analytics services allow analyzing massive data sets stored in the cloud either in cloud storages or
in cloud databases using programming models such as MapReduce.

* Amazon Elastic MapReduce
* Amazon Elastic MapReduce is the MapReduce service from Amazon based the Hadoop framework running on Amazon EC2 and S3
* EMR supports various job types such as Custom JAR, Hive program, Streaming job, Pig programs and Hbase

* Google MapReduce Service

* Google MapReduce Service is a part of the App Engine platform and can be accessed using the Google MapReduce API.

* Google BigQuery

* Google BigQuery is a service for querying massive datasets. BigQuery allows querying datasets using SQL-like queries.

* Windows Azure HDInsight

* Windows Azure HDInsight is an analytics service from Microsoft. HDInsight deploys and provisions Hadoop clusters in the Azure cloud
and makes Hadoop available as a service.
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Deployment & Management Services

* Cloud-based deployment & management services allow you to easily deploy and manage applications in the
cloud. These services automatically handle deployment tasks such as capacity provisioning, load balancing,
auto-scaling, and application health monitoring.

e Amazon Elastic Beanstalk

* Amazon provides a deployment service called Elastic Beanstalk that allows you to quickly deploy and manage applications in the AWS
cloud.

* Elastic Beanstalk supports Java, PHP, .NET, Node.js, Python, and Ruby applications.

* With Elastic Beanstalk you just need to upload the application and specify configuration settings in a simple wizard and the service
automatically handles instance provisioning, server configuration, load balancing and monitoring.

e Amazon CloudFormation

* Amazon CloudFormation is a deployment management service from Amazon.

* With CloudFront you can create deployments from a collection of AWS resources such as Amazon Elastic Compute Cloud, Amazon
Elastic Block Store, Amazon Simple Notification Service, Elastic Load Balancing and Auto Scaling.

* A collection of AWS resources that you want to manage together are organized into a stack.
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ldentity & Access Management Services

* |dentity & Access Management (IDAM) services allow managing the authentication and authorization of users
to provide secure access to cloud resources.

» Using IDAM services you can manage user identifiers, user permissions, security credentials and access keys.

* Amazon ldentity & Access Management

AWS ldentity and Access Management (IAM) allows you to manage users and user permissions for an AWS account.

With IAM you can manage users, security credentials such as access keys, and permissions that control which AWS resources users can
access.

Using IAM you can control what data users can access and what resources users can create.
IAM also allows you to control creation, rotation, and revocation security credentials of users.

* Windows Azure Active Directory

Windows Azure Active Directory is an ldentity & Access Management Service from Microsoft.

Azure Active Directory provides a cloud-based identity provider that easily integrates with your on-premises active directory
deployments and also provides support for third party identity providers.

With Azure Active Directory you can control access to your applications in Windows Azure.
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Open Source Private Cloud Software - CloudStack

Apache CloudStack is an open source cloud software that can be used for creating private
cloud offerings.

CloudStack manages the network, storage, and compute nodes that make up a cloud
infrastructure.

A CloudStack installation consists of a Management Server and the cloud infrastructure that
it manages.

Zones

* The Management Server manages one or more zones where each zone is typically a single datacenter.

Zone

Pod

Cluster

Primary

Hose ' Storage
S

Pods

* Each zone has one or more pods. A pod is a rack of hardware comprising of a switch and one or more clusters.

Cluster

* Acluster consists of one or more hosts and a primary storage. A host is a compute node that runs guest
virtual machines.

Primary Storage

* The primary storage of a cluster stores the disk volumes for all the virtual machines running on the hosts in
that cluster.

Secondary Storage

* Each zone has a secondary storage that stores templates, ISO images, and disk volume snapshots.
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Open Source Private Cloud Software - Eucalyptus

Apache CloudStack is an open source cloud software that can be used for creating private
cloud offerings.

CloudStack manages the network, storage, and compute nodes that make up a cloud
infrastructure.

A CloudStack installation consists of a Management Server and the cloud infrastructure that
it manages.

Zones

* The Management Server manages one or more zones where each zone is typically a single datacenter.

Pods

* Each zone has one or more pods. A pod is a rack of hardware comprising of a switch and one or more clusters.

Cluster

* Acluster consists of one or more hosts and a primary storage. A host is a compute node that runs guest
virtual machines.

Primary Storage

* The primary storage of a cluster stores the disk volumes for all the virtual machines running on the hosts in
that cluster.

Secondary Storage

* Each zone has a secondary storage that stores templates, ISO images, and disk volume snapshots.
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Open Source Private Cloud Software - OpenStack

* Eucalyptus is an open source private cloud software for building private ~ Presentation
and hybrid clouds that are compatible with Amazon Web Services (AWS) S
APlIs.
Logic
* Node Controller Scheduling Orchestration Image Registry
(nova-schedule) (nova-api) (glance-registry)
* NC hosts the virtual machine instances and manages the virtual network endpoints.
. ope . Object Storage Identity Messaging
* The cluster-level (availability-zone) consists of three components (swift) (keystone) (rabbit-ma)
* Cluster Controller - which manages the virtual machines and is the front-end for a cluster.
* Storage Controller — which manages the Eucalyptus block volumes and snapshots to the instances BRsouroes
within its specific cluster. SC is equivalent to AWS Elastic Block Store (EBS). Cotnuta —— Netwiork
(nova-compute) (cinder) (nova-network)

*  VMWare Broker - which is an optional component that provides an AWS-compatible interface for
VMware environments.

* At the cloud-level there are two components:

* Cloud Controller - which provides an administrative interface for cloud management and performs
high-level resource scheduling, system accounting, authentication and quota management.

* Walrus - which is equivalent to Amazon S3 and serves as a persistent storage to all of the virtual
machines in the Eucalyptus cloud. Walrus can be used as a simple Storage-as-a-Service
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Further Reading

* Amazon Elastic Compute Cloud, http://aws.amazom.com/ec2

* Google Compute Engine, https://developers.google.com/compute/
* Windows Azure, http://www.windowsazure.com/

* Google App Engine, http://appengine.google.com

* Google App Engine, https://developers.google.com/appengine/

* Google Cloud Storage, https://developers.google.com/storage/

* Google BigQuery, https://developers.google.com/bigquery/

* Google Cloud Datastore, http://developers.google.com/datastore/
* Google Cloud SQL, https://developers.google.com/cloud-sql/

* CloudStack, http://cloudstack.apache.org

* Eucalyptus, http://www.eucalyptus.com

* OpenStack, http://www.openstack.org
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