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services itis highly Scalable and has
high availabilty and relabilty. It is
designed to easlyintegrate with other
Google Cloud Platform Apps.

C. Google Cloud Bigtable
Google uses this NoSQL database
service to power its own core services
like search, analytics, maps and Gmail
Itis a tried and tested tool for handiing
large analytical and operational work-
loads. It can hande big data workloads
atlow atency and delver high
throughput. BigTable was introduced
in2015. Amazon has an equivalent
Service in Dynamo DB, which was.
Taunched much earier in 2012
DynamoDB was Amazon's second
managed NoSQL service after
SimpleD8 (2007)

Comparing BigTable and
DynamoDB when used
on-demand

Bigtable s the cheaper option and
unlike its counterpart Amazon charges

the same price for an operation
imespective of its nature. Amazon,
charges more for wites than reads
‘and consistent reads are more expen-
sive than eventually consistent reads.

‘Google doesn't have differentiated
pricing for read-heavy and write-heavy
applications, making its sevices
cheaper Addtionaly, Google's Bigtable
scales seamlessly and is wellintegrat-
ed with the rest of the Google Cloud
Platform services like Cloud Dataproc
and BigQuery.

Pricing

Cloud Bigtable has two pricing param-
eters: pice per node and price for the
‘amount of data stored. DynamoDB
charges users based on the amount of
data stored. As usual, Amazon offers
discounted prices for DynamoDB
Reserved Capacity (RC) But, RC
requires an upfront payment and 13
year commitment. Google s yet again
the econormical option thanks to ts
sustained use discount model and no
upfront charges or long-term signup.
clauses

Google s fast closing the gap with rival Amazon in the cloud com-
puting space. Google’s busy launch calendar sees it debut prod-
ucts similar to AWS in all major product families
throughout the year. Despite being a late entrant, Google has
quickly risen to deliver the best performance for the price in the
DBaaS segment too.
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CHAPTER 9

BIG DATA ANALYTICS:DATA
DRIVEN BUSINESS SUCCESS

Don't
Insight P

Datais growing exponentially and
more of it is generated every day and
trend n future.

top of this data deluge! The loT

at does the future

atleast the ones with resources do
Unfortunately,dat

lfespan withi

terprises. But, getting meaning
insighs from terabytes of data
omputing and storage
something only large enter-
ould afford until sometime:

further fan this data

Democratization of Big
Data

Public cloud data processing sevices
from vendors like amazon and google
put big data analytics within the reach
s and SMBs. This move
towards democratization of Big Data is
gaining steam with major players
competing along cost and innovation
fronts. Alotof this innovation is
fuelled by the digital transformation
happening in enterprise landscape.
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Cloud Database

Acloud database runs on a cloud
‘computing platform. Cloud users can
purchase access to a database service

‘managed by a cloud provider

Database as a Service
(DBaas) model

In this model, DBaS provider takes
responsibilty for instaling and main-
taining clients database and, applica-
tion owners will have to pay according
totheir usage.

Architecture of DBaaS
Service

DBaas sevice lets end user launch,
configure and track database
instances through a web-based
console. The user communicates with
the database instance using an AP,
and can perform maintenance and
scaling operations.

Amanaged service vests the
responsiilty of ensuring scalabilty
‘and high avaiiabilty with the service
provider.

Why should enterprises shift
to DBaas from on-premise
legacy systems?

Because DBaaS:
1,15 a scalable on-demand platform
2.Is more manageable

3. Provides improved security

4. Has monitoring capabiltes to track
performance, issue alerts on threats.

5. Supports simple data analytics

6. Offers better Price-to-performance
ratio than legacy systems

What is "managed” by
the Provider?

If you sign a DBaas provider to
‘manage your enterprise database, it
does:

1. Patches and Updates

2. Manages Backups
3. Configures replication

4. Provides for automatic faiover in
event of zone outage

5 Ensures data security through
auto-updating security and data
encryption. Additionally, in Google
DBaas users get to achieve a high level
of customization. The user can config-
ure availabilty, replication and backups
tosuita particular database instance
need. For example, users can skip.
replications and automatic failover for





Ops/images/img31.png
development instances while keeping
production instances fully protected.

Cloud databases are of
two types:

1. Relational (SQL) databases

2 Nonelational (NoSQL) databases

Comparing Amazon &
Google cloud platform
DBaas services

‘Amazon and Google's DBaaS services
were bor out o theirinternal data-
base management models. Both
‘Amazon and Google offer differentiat-
ed products i this category

AWS has three main database services
lined up for it clients

« Amazon Relational Database Service
(RDS)

+ Amazon DynamoDB
+ Amazon Simple DB

Google also offers three DBaaS
products that are equivalent to AWS
services

A. Google Cloud SQL

An Easyto-use, ully managed MySQL
database service. Amazon offers a
similar service, Amazon RDS.

Cloud SQL i flexible on three:
important fronts:

«Flexible scaling, something not
usually associated with relational
databases.

«Flexible connectivty from any
application, running anywhere. Users
can connect to their database from
any application (e g Compute Engine,
Managed VMs, etc.) through the
intemet.

«Flexibiity in launch and termination
of database instances. This can be
‘accomplished using the Cloud console
provided by the service.

Flexibilty helps deliver cost
savings by keeping databases live
only when needed.

‘Google also has a strong partner
ecosystem to help make Cloud SQL
use easier Itspartners have launched
tools that streamiine the loading of
data into Cloud SQL, besides
‘monitoring and visualisation tools to
help better CloudsQL implementation.

Amazonis RDS service s similar to
‘Google's Cloud SQL in ts feature set
‘Google,however, has 3 better

price performance ratio.

B. Cloud Datastore
Cloud Datastore s a NoSQL database
service. Like other Google DBaas,
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IBM Is About to Become the
Best Weather Forecaster Ever —
WIRED, 102815

Machine learning technique
boosts lip-reading accuracy ~
TechCrunch, Mar 24,2016

How Google's Al Auto-Magically
Answers Your Emails —
WIRED, 0317.16

The Next Wave Of Enterprise
Software Powered By Machine
Learning — TechCrunch, Jul 27,2015

Madl

ine Learning (ML)...you canit
ignore the buzz around t these days
Every tech conference you attend
peaple are waxing eloquent about how
s the future of enterprise T Tecl
magazines 100 seem o be fishing fo

learning possibiities. Google
buzz with the launch

ine learning platform and

ML email app Inbox

mpare how public cloud
iike Amazon and Google
are mainstreaming this powerful tech
for everyone, everywhere, lets under
stand what Machine Learning
and does

Ma

aming s the science of
gnizing pattems i large dat
‘and making predictions based on
‘mining Big Data. ML applications work
with not just large but wide data to
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generate predictive and prescriptive
insights o guide enterprise deci-
sionmaking ML algorithms improve
over time and with every use.

MLis powering many services we use
ranging from the recommendation
engines on Netfix Youtube o the:
‘Smart Reply feature in Gmail.

Looks like machine learning will be
the magic potion that
spices up the next wave of apps we
use.

Now let's compare AWS and
GCP Machine leaming Services:

‘Amazon launched its machine learning
services in April 2015 for exsting AWS.
customers.

‘Some features of Amazon ML

1. Amazon ML includes a wizard that
helps those with ittle or no-prior intro-
duction to ML get started with the
senvice.

2. Amazon ML is designed to work
with other AWS services like Redshift
and S3.But if you are not an AWS user
you wil first need to move your data to
Amazon to use its ML service.

3. Amazon ML offers imited data
cleaning and data transformation
capabilites

4. It currently doesn't allow extension/
creation of algorithms and also has
imited settings for tuning the algo-
fithm for optimization.

5. Amazon ML also supports evalua-

tion of algorithms using performance
metrics.

Now let's see what Google did
for cloud machine leaming...

‘Google launched its Machine leaming
Platform at the GCP NEXT conference
in2016. Google's ML senvices include
‘Google Prediction APl and its
pre-trained models Cloud Vision API,
Cloud Speech API and Cloud Translate
AP!. It lso open sourced the machine
learming technology that powers its
2pps to developers all over the world.
‘Google TensorFlow machine learning
ibrary can now be used by developers
tobuid sophisticated new algorithms.

Google Machine
Learning Platform
The platform has two main parts

1. One which allows developersto
build ML models from their own data

2. Another offers developers.
pretrained models
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So, why are enterprises
betting big on ‘Big data'?

‘Companies are now looking to improve.
savings and increase RO through
evidence based decision making,
largely driven by Big Data Analytics.
Firms are now making resource alloca-
tion decisions and judging marketing
effectiveness using reahtime analysis
of consumer behavior.

Use cases of Google's Big Data Analyli

1.Spotify

Teke the caseofSpoiy Spoiyuses
Google's Big data analytics services like Big
uery ond Dataflow t generate personlized
musi recommendatonsfor s user.

2.Dominos

Dominos aggregates al the data fomits
multchannel distbution network and uses
Google anaytics premium services and
BigQuerytoascertan which o it marketing
campaigns are workig.

‘The massive demand for analytics
services means that all the major
cloud vendors now offer reaktime data
stream processing and analytics to
their consumers. Google has gane
further and launched a unified
programming model that combines
batch and stream processing in one
product, Google's cloud Dataflow.

‘Google s adding new features and
cutting down prices ints Data
warehousing and analytics segment

It announced a reduction i the prices
of BigQuery at the NEXT customer
conference in 2016. The change made
long term storage cheaper or ts
customers by automaticaly reducing
storage price by 507% after 90 days.
‘Google also keeps simplifying the
analytics game by adding
sophisticated data visualization tools
ke Google Data Studio 360 that aggre-
gate all analytics workflows into one
tool

Comparing Google's Analytics services with Amazon
Both Amazon and Goole offer comparable servies inanaltics segment.

=D

o 00 ot e G kDt ol o Do

BIG DATA

—

-

Gonge ot 50

ooge iguery





Ops/images/img35.png
Often comparisons are drawn between Amazon's RedShift and Google BigQuery, but
both diffe in pricing, ease of use and flexbilty.

Amazoris Redshift runs on a self-provisioning model and you pay for the amount of
time that the servers are kept online.

In Google BigQuery, there is automatic provisioning of resources s it s a completely
abstracted system that works on a No Ops model. The pricing is more ecanormical
‘when compared to amazon. And with the recent drop in prices for long tem storage,
‘Google surely wins the price battl vis-2-vis other Big Data Cloud Service vendors.
Plus, Google strengths liein data management and ts data centers are optimized for
scaling and analytics. The reason cited by Spotify or ts shift to Google cloud platforn
alsotalks of google's superiority i the provision of data services.

“Spotify chose Google in part because its services for analyzing large amounts of
data, tools like BigQuery,are more advanced than data services from other cloud
provides”

Nichalas Herteau VP o nfrastructure, Spoiy

The next round of cloud adoption will be driven by
enterprises launching loT products. Since IoT prod-
ucts are inherently data-intensive, they will drive fur-

ther adoption of Google cloud
platform services.
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CHAPTER 8
Why DBaaS is in

Demand

nd New Enterprise Warehouse

ss: ‘The Cloud”

Database as
he ranks of i
he st of enterpr

y and solv
nges inherent in the traitional
emise model

Learn how DBaa$ does data-
base management better

- DBaas reduces database sprawl You
probably have your data spread across
many collections, and operating
silos,if you are working wi
data warehousing model Wi
you move your data out of siosto @
single powerful database cloud

- DBaasS supports rapid provisioning
and auto-scaling to any size.

+ DBaas enhances st

- Centralised management of
databases is also made possible by
automation. Cloud Databases are
undoubtedly the future of enterprise
database systems.

Let' take a look at the cloud database
model
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Il. Peering

A peering sevice allows customers to connect to a cloud service directly over a

network.

‘The peering services offered by AWS & GCP

I TS T

Viual Private VPCYPN
Network
CartiePeering Diect Connect
DiectPeeing A
CONpeering A

A Virtual private network

Creating a virtual private network, or
VEN, from one location to another
allows youto create a secured,private
link between two networks over the
public intemet. Both AWS and Google
Cloud Platform offer this as  service.

B. Carrier peering
‘Sometimes connecting to a cloud
through a VPN won't satisfy your
speed security needs, in which case,
leasing a private network connection
with guaranteed capacity assigned to
itis beneficial. Both Amazon and
Google offer this service in conjunction
with parters

C. Direct peering
I Direct peering you directly connect
toyour cloud provider througha

Cloud VPN

Carer Interconnect
Direct Peering
CON Interconnect

private, dedicated line, and not via a
ard party provider. Amazon does not
offer this service, Google does

D. Content delivery network
(CDN) peering

Content delivery network (CDN)
peeringis similar to carrier peering but
instead of peering your facity with the
cloud provider, it connects your cloud
resources toa CON. Google offers this
service through CDN Interconnect and
‘Amazon throughits own CON service,
Cloudfront

AWS and GCP charge for VPN services
the same way, at an hourly rate.

For peering services, Google is the
‘more economical option, s it does not
charge for diect peering and CON
Interconnect.
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1Il.DNS

DNS translates domain names into a
numeric P that servers can useto
‘connect with each other Managed
DNS services ke Amazon Route 53
and Google Cloud DNS are close in
feature parity However, Amazon offers
two additional routing options not
available to GCP users,
‘geography-based routing and
atency-based routing.

Pricing
Both services charge similar prices but
AWS charges higher for

‘geographic-based routing or aten-
cy-based routing queries

IV. BONUS! Live Migration in
GCP

Another advantage of working with
‘GCP networking is the availabilty of
ive migration. Hardware faiures
happenin al data centers; in the ever
of a hardware failure GCP can move
VM from affected hardware to
functioning hardware automatially
without customer intervention.

All major vendors suffer the occasional network
glitches that affect their Service Levels. A recent
benchmarking of cloud providers by an
independent expert ranked Amazon higher for "Ser-
vice Level". But Google ranked best on pricing,
making it clear that GCP offers the best
networking performance for the money.
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Quick deployment, low operational
burden, zero maintenance headaches
and Pay per use costing offered by the
Cloud are hard to ignore.

Both Amazon and Google offer
cloud-based storage solutions as part
of theircloud platform services.

‘Their services are roughly similar with
10 clear frontrunners in pricing,
performance and reliablty aspects as
of now.

Types of Cloud Storage
Classes

Cloud providers offer diferent cloud
storage classes that can be grouped
into four tiers: Hot, Warm, Cool and
Cold. These services differin
parameters like speed of access, cost,
frequency of use and durability.

HOT — abject storage for frequently
accessed data

+ Amazon 53 Standard

+ Google Cloud Storage standard

WARM - frequently accessed
non-criticalreproducible data

+ Amazon S3 RRS

+ Google Cloud Storage DRA

COOL - less frequently but rapidly
accessible data

+ Amazon S3 Standard /A

- Google Cloud Storage Nezriine

COLD - data archiving
+ Amazon Glacier

Comparing the Storage
services of AWS and
GCP

First,let's compare the ‘cold
storage' services provided by
Amazon and Google:

A. Google Nearline vs. AWS
Glacier

‘Google launched Nearlinein 2015 with
 promise of very quick fetreval time
atavery low cost. Nearline's 2.5
‘second retreval time created a sir
‘among users, but we all know when
‘something’s too good to be true, right?
Nearline imits data retrieval to
4MBsec for every T8 stored, while
Amazon has no stuch restrictions.
What this caveat means for users is:
‘downloads will start within 2-5 secs.
but will ake a long time to complete.
Unless users are working with massive
‘amounts of data, Amazon Glacier il
deliver better on retrieval times than
Nearlne.

‘Google recently eleased a feature:
called on-demand 1/0 to address this
challenge. On-demand 1/0 ets users
increase throughput when they haveto
fetrieve content at a faster rate than
the default 4MB/s.
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A more detailed comparison
of Nearline and Glacier.

1.In Retrieval and Transfer of data,
Glacier s better

Amazon gives 5% free retrieval on
‘amount of data stored and has a low
charge after that, Googles costs are
higher. But though s cheaper than
Nearline, Amazon has different pricing
for different regions unlike Google
‘which offers the same price world-
wide

2.1n Data Override and Deletion, Near-
line i the winner

If you need to delete data often, say
every month or two, then Neariine is
the better option s it charges lower
for early deletion

3.In Data Access Time, Nearline
provides hassle free access

Noneed to request access and wait
for a couple of hours for the data to be
‘made available,in Nearline the data
can be accessed at willin 3secs!

4.In Download Speed, Neariine beats
Glacier for larger datasets but s a poor
performer otherwise.

Amazons Glacier has long been the
industry standard when it comes to
secure, low-cost storage services used
for data archiving and online backups.

While Nearline is the winner in accessi-
bity and speed, there is no real big
difference n price between the two
services. Would Neariine kill Amazon's
Glacier service? Not in the near future.
‘The war has just begun in this
‘seqment;and enterprises should
watch out for upgrades.

Now let's make a quick comparison of
‘S3and Google Cloud Storage services:

B. Amazon S3 vs. Google
Cloud Storage

Both 53 and Cloud Storage are similar
services with some minor differences,
let's consider the important ones

1. Google supports chunked encoding
and resumable uploads. Both of these
features are handy when you are
streaming.

2. Amazon gives users more fegions to
choose from, while Google only sup-
ports US and EU at the moment

3 Google lacks explicit regonal control
ke s3.

4 The best part about S37 It s well
integrated with other AWS services like
CloudFront and EC2. But, Cloud Stor-
age is mostly a standalone service.
Amazon also allows free access
between 53 and EC2, unlike Google,
‘which charges users for accessing ts
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Datais the new
digitised world
Zettabytes of data each year. The
world's biggest enterprises are sitting
on vast data gold mines. But

enterprises are struggiing to safely
sing amounts of data
ay. They have to
ommita lot of resources to building,
‘maintaining and upgrading enterp
storage infrastructure. Here,
comes to their rescue

NV

Cloud storage is akin to leasing a bank
vault Vendors maintain these for

enterprises at low costs Addtionally,
‘moving data o cloud stora
automatically ensures data
redundancy and data security.
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The curious case of
empty inboxes

Outages are not new to the cloud
‘world, some of the worst ones saw
users logging into empty el
‘accounts wiped of all data. Vendors
could restore the data in some cases
and not n the others. So what dothe
networking failues of the past teach
enterprise cloud users? Lets find out!

Lesson 1: Assume it will fail

Its natural for networks and data
centers to suffer gitches. Just
because your cloud provider s now
handiing network relability doesn't
‘mean it will never fail. While planning
your cloud strategy ensure adequate
redundancy by avoiding over-refiance
on any single vendor or service todrive
your core architecture.

Lesson 2: Build Redundancy

Reliabilty is dependent on redundancy.
Multiple copies of data spread across
different availabilty zones are key to
weathering a cloud failure storm.

Lesson 3: Have a Contingency
Plan

Even the most sophisticated disaster

recovery systems are not completely
fookproof. It's ok to be paranoid here,

‘9o ahead and create backups of your
important data independently. whenit
‘comes to crucial data, never assume
‘someone else is automatically protect-
ingyou.

Lesson 4: Even the best laid
plans don't work

‘Google had anticipated the problems
that caused the April 11, 2016 outage
It has the necessary meastres in place
toavoid disruptions, but they failed to
work Inrare but real instances bugs
can bypass safety mechanisms and
‘multilayered data protection networks
to cause significant damage. Test your
safety measures rigorously.

Lesson 5: Don't keep all your
eqgs in one basket

We have talked a lot about redundan-
cy. You already have crucial data
tucked away on multiple servers, in
different regions, there seems to be
nothing more you can do! Well it never
hurts 10 go the extra mile and spread it
across vendors too, as the ultimate.
failsafe.

Feel like revisiting your
decision to migrate?
“The whole point of getting on the cloud

‘was to sign away the grunt work of
infrastructure and network
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maintenance to your cloud host.
The responsibilty for buikding a
resilient cloud network certainly rests
with the cloud provider So, while
choosing a cloud vendor cross-check
the levelof redundancy they offer to
users.

Outages or Not, the
cloud is here to stay!

Service disruptions due to cloud
outages may make the cloud seem
unrelable, which is not true. The cloud
will continue to havea lot more
operational success than an indvidual
enterprise network But since the cloud
operates web scale ts failures often
getampified

Comparing the
Networking Services of
Google and Amazon

AWS networking and Google Cloud
Platform (GCP) networking have
considerable ifferences in their
design. GCP networking s global and
is available to allts services unlike
Amazon which limits it to compute
instances. GCP boasts of a soft-
ware-defined networking architecture
based on Google's Andromeda. This
architecture allows the creation of
networking elements at any level and
supports customization of the network
toyour needs.

« greste secure frewals for Vi in Google
Compute Engine

e oy

« Provision network resourcesfor faster
delvery ofqueryresus i Biguery

Comparing the Network-
ing Product Suites of
AWS & GCP

. Load balancing

Load balancers when configured
properly distribute incoming traffic
across multiple VMs making apps.
more faul tolerant.

scaling pattem
Both Amazon's Elastic Load Balancer
(ELB) and Google Compute Engine
Load Balancer respond to traffic by
scaling up or down the amount of
capacity necessary to meet the traffic
being passed through it Google:
Compute Engine Load Balancer
responds in el time without a delay
or pre-warming unlike Amazon’s ELB.

Pricing model
Both load balancing services use the
‘same pricing model. An hourly rate for
load balancer and a separate charge
on the amount of traffic handled by the.
load balancer are billed to customers.
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Cloud Storage from App Engine.
Amazon's Simple Storage Service (S3)
has long been the industry standard
for object storage. Google has to offer
something far better than what it does
nowto really make a dent in Amazon's
armour

Tips to help pick the right
Cloud Storage service:

Once the features and pricing are
considered, the fina tem on an enter-
prise checkist should be the ease of
management inherent n a solution.
“The best cold storage architecture will
offer a welldeveloped management
layer. Enterprises must look for
innovative products that allow
teligent management of data and its
seamless integration with other
business processes.

I you are an enterprise looking to

‘move to cloud-based storage:
1. Don' let capacity prcing lead your
decision process.

2 Don't forget to consider transaction
‘and management costs

3. Lastly,look at the provider ecosys-
tem andhow i its your cloud adoption

plan

Here are some criteria to consider
when choosing a cloud storage
service:

1. Durabilty

2 Availabilty

3 Performance

4 Capacity cost

5 Monitoring and Access

6. Life Cycle Management

Google came to the storage segment late but is
trying to stand out by shining on the price front.
Having been around longer, AWS has a larger set of
partners, integrators and network providers working
with it compared to Google. Google will need some
‘Killer' upgrades to popularize its
storage services among non-GCP users.
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CHAPTER 7
Why Networking

\WEIESS

The right network is fast,
reliable and scalable

When the Music Stops
Playing

“The show must go on'is what Netflix
users might say to Amazon regarding
its network outage last June. The brief
outage took down popular services lie
Netfix and pinterest for almost an
hour

Network outages are an issue for most
‘public cloud providers. Google which
prides itself on its strong networking
architecture also experienced an
outage just this month (April 11, 2016).
‘Google’s outage affected users inall
zones but went mostly unnoticed.
Reason?

mark in the cloud spa

2 P clients ru

Is Networking the
Achilles heel of cloud
vendors?

‘The Google cloud outage on April 11,
2016 was a setback for Google's
efforts to win over enterprise IT
customers. The outage didnt just
affect one availabilty zone, but all
regions. In comparison, ival Amazon
has suffered regional outages but has
5o far avoided its entire platform going
‘down. These episodes tellus that:

nding your IT the cloud
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Operating system sup-
port

Both support a variety of operating
systems and charge licence fees.
‘Google lists the OS price separately,
‘whereas Amazon lists the combined
costof 0S plus instance.

Firewall

Both services offer programmable:
frewalls based on Softwaredefined
networking. You can configure a
frewallto protect virtual machines and
networks used by your applications.

Scale-out

Auto scaling brings elasticty to cloud
deployments. Both services support
auto-scaling that scale up or down in
response to conditions set out in
‘Scaling Plan or Policy. These instances
are launched from pre-defined
templates. The auto-scaling in Amazon
can be setin motion in three ways:
Manualy, scheduled to start based on
time or dynamically based on an Alarm
(Cloudwatch/SQs queue). But Google
offers only dynamic auto-scaling
option.

Local attached storage

In both £C2 and GCE, users can
commission disks local to 3 VM

instead of network connected ones to
enjoyfaster transfer rates The number
and size of disks offered to users by
both services are fixed and not
adjustable. Using a Local SSD n place
of instance storage incurs extra cost.

Virtual machine import

Both AWS and GCP allow you to
import VM images created on other
platforms to their platform. The actual
import process s easier in AWS where-
as Google requires conversion to
compatible format and upload to
Google cloud storage o allow import.
But VM import ensrres the workloads
fun on on-premise servers are usable.
and need not be repeated.

Pricing model

EC2 and GCE offer very similar pricing
models.Both services only charge you
for instances for the length of time:
that you use them. With Amazon, each
instance type is charged per hour, and
in Google you are charged by the
minute.

Both offer discounts for long duration
usage but differ in how they doit.
Amazon lets you barter fiexbiity for a
lower price through s Reserved
instances (RIs). Rls work by asking
youto commit o a certain pumber of
instances for 1-3 years and also pay
upfront. The discount s proportional to
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the term and amount of upfront
payment.

Google's discounts work automatically
without any upfront payments or
long-term commitments. Google
applies a discount proportional the
length of nstance usage once the
instance runs for a specified duration.
It calls this a Sustained Use discount
and the savings from this sometimes
amount to almost 30% off on the
standard on-demand rate. No wonder
Google is winning the price war!

‘Apart from these basic services, both
Google and amazon offer greater
abstraction through their
Platform-as-Service (Paas) services,

AWS' Elastic Beanstalk and GCP's
App Engine. AWS Elastic Beanstalk
(€8S) and App Engine (GAE) are similar
services with slightly different
‘approaches. Both the services offer
auto-scaling, load balancing and moni-
toring services. EBS requires the kind
of system administration that raw VMs
require whereas GAE is a fully man-
‘aged service in which alladmin tasks
are managed by provider EBS gives
greater control and flexibilty to devel-
opers whereas GAE is easier to
‘manage and can be launched quickly.
‘GAE frees developers from routine
tasks of infrastructure management
and lets them focus on developing
product features.

The choice of a particular laaS/PaaS will hinge on
the requirements of a specific workload and the
preference of developer team for
greater/lesser control over the underlying
infrastructure. Take the case of Snapchat, they
needed their product to be launched quickly and
choose a fully managed service, GAE to fulfill this
objective.
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Virtual machines (VMs)

Both EC2 and GCE let you launch and terminate VMs/instances as required. Users
have complete control over the instance. Both platforms support several instance
types

Instance types

Both EC2 and GCE provide some standard instance types each of which has defined
‘amounts of CPU, RAM and network assigned to it. GCE also allows customised
instances that you can configure o fit your particular workioad.

Let's look at the common instance types offered by both services:

achine Ty

Shared Core
'VMs for tasks that don't require too many resources but have to stay online for
fonger durations.

Standard
'VMs which provide a fine balance of compute, network and memory resources

High Memory
'VMs for tasks that need more memory relative to CPU resources

High CPU
VM for tasks that requite more vitual CPUS relative to memory

GPU
VMs that come with discrete GPU's. Google doesnit have this machine type.

SSD Storage
VM that come with SSD local storage

Dense Storage
'VMs that support greater amounts local HDD storage. Not Avalable in Google.

‘GCE and AWS support many of the same families of instance types but Google
doesn't offer two specialised families: GPUs and Large magnefic storage.





Ops/images/img10.png
engineering a change in an enterprise cloud strategy and are unrelated to vendor-side
dynamics. Most companies e il experimenting with their supplier and product
strategy to figure the best vendor mix fortheir product/service mtrix. Therefore its
pointiess to discuss enterprise cloud strategies in absolute terms. Al of the enterprise
IT workloads may not operate on the cloud, only some of them might be. Similary, an
enterprise may have multiple cloud vendors servicing its different product or service
nes. The reality is, irms are keeping their cloud strategy fluid to respond to changes
in vendor and business environments. A flid strateqy also has a positive impact on
the cloud ecosystem as it pushes providers to innovate.

But one thing is certain, as prices of cloud
services continue to drop and providers add
more functionality and features to their cloud plat-
forms we will see greater adoption of cloud ser-
vices in the future.
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“The cloud computing space is
evolving Vendors are finding their
niche segments and owning them
But, why should allof this brouhzha
‘about cloud migration matter to you?
15 the ‘Anytime, Anywhere, Any Device
‘computing model for everyone?

Is there a compelling business
case for universal cloud
adoption?

Find Out!

Moving to the cloud i not just about
adopting newer tech but there s a
‘compelling business case to make the
shift

4

1) The Cost Argument

Cloud computing is an effcient and
costeffective way to deploy IT. Large
cloud providers leverage econormies of
scale to deliver low-cost computing
resources to cloud users. Ifyou are
operating on a cloud platform, you pay
for the exact amount of resources you





Ops/images/img14.png
CHAPTER 4

ARCHITECTURE OF A
CLOUD PLATFORM

Piecing the Cloud Puzzl

ACloudis a comprehensive platform
providing s that support appli-
cation development and hosting The
services offered by a cloud platiorm

to fundamental
services and higher leve The
higher level services are built on top of
the fundamental

Let's explore the essentials
and add-ons of a cloud ser-
vices suite:

A. Building-block services
Any self respe ud provider will
have these fundamental services in his
arsenal

What is a Cloud Platform?

Databates.

Networking

The fundamental sevices offered by
Amazon and Google Cloud platforms
are

+ Compute

- Storage

* Networking

+ Databases
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B. Higher-level services

Both vendors also offer higher level
‘Services built on top the core stack of
services. The services provided are
diverse and mostly meant to make
working on cloud easy by offering an
additional layer of abstraction or easier
management of deployments.

« Application services
Function: To optimise applications
using the cloud.

Examples: AWS SNS and Google Cloud
Pub/Sub.

+ Data sevices

Function: To enable processing of Big
Data.

Examples: Amazon Kinesis and Google
Cloud Dataflow

* Management services
Function: To track performance of
applications running on the cloud

Examples: Amazon CloudWatch and
‘Google Cloud Monitoring

Both Amazon and Google cloud plat-
forms are backed by a robust set of
basic services. But that's not alBoth
are constantly innovating to
strengthen core architecture further
‘and add higher level services. Both
Amazon and Google recently launched
‘machine learning services s a new
product family. Machine Learing is
expected to power the next wave of
enterprise IT products. Offering such
cutting edge tech a5 a cloud senvice s
the fastest way to mainstrea its
benefis, as developers everywhere
‘can now build apps that hamess its
potential

Google entered the cloud game late, but the
Alphabet Inc is not one to be left behind! Google is
launching new products at a rapid pace to power
the next wave of cloud
evolution.
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consume. For SMBs and startups.
working on a lean model, avoiding
expenditure on instalation,
‘maintenance, upgrades and support
costs can make a ot of difference.

2) Investment

Startups and SMEs are often
constrained by tight budgets and using
the cloud to deliver services will mply
costs are incurred as operational
expenditure instead of capital
expenditure. Operating on the cloud
will als0 mean they donit have to worry
aboutinfrastructure provisioning. The
cloud provider would take over the
responsbilty of upgrading
infrastructure and maintaining it
letting the enterprise focus on
application development

3) Scalability

Easy scalabilty is another advantage
of cloud adoption. Cloud providers
offer automatic scaling whenever
‘computing needs peak.f not for the:
cloud, firms would have to create the
infrastructure to meet peak traffic
‘demands and keep it dle for most of
the year Being able to avoid
over-provisioning s a significant
advantage of moving to the cloud.

4) Enterprise mobility

Cloud adoption furthers enterprise:
‘mobilty by allowing users to work
from anywhere, at any time, and from
any device Cloud-based business

‘collaboration tools are efficient and
easy-touse.Cloud-delivered enterprise
mobility management systems allow
‘companies to mplement
Bring-Your-Own-Device (BY0D) policies
without worrying too much about data
securty.

5) Speed
Virtual computing resources can be.
‘commissioned n a few hours whereas
traditional mode of setting up I infra-
structure takes weeks, i not months.
For startups with deas that need to be:
outin the market yesterday, adopting a
cloucirst strategy is the only means.
to speed up product development.

Finally, each enterprise will differin
‘why it embraces cloud computing.
Imespective of why you migrate o the
‘cloud, the approach to cloud adoption
must be properly planned and
executed It begins with choosing the
fight vendor for your firm.

So, how to find your cloud
match?

What you must look for
in a cloud vendor

1) Performance & Uj
For high-speed delivery of
‘applications, network performance s
crucia. Check f your cloud provider
has a low uptime.
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Not all cloud providers are made equal. Apart from the above
attibutes, s also important to check which cloud vendor matches your
business objectives and your enterprise philosophy best

2) Service Level Agreements
and Reliability

‘Some cloud providers offer higher
levels of service and customer support
todifferentiate themselves from their
competitors.

3) Costs

‘Some cloud providers charge you for
the actual number of servers you use,
‘whereas others charge you for the
‘amount of time you keep them online.
Few vendors compute costs per hour
‘whereas others compute costs by the
minute

4) Technology Stack

Cloud providers have services that
‘workon particular software stacks. If
your app i bt on a particular soft-
ware stack, you can simplfy your
cloud migration by choosing a provider
that supports the same software.
stack.

5) APIs and Vendor lock-in
Itis better to choose APIs backed by
‘multiple providers and vendors s it
reduces chances of vendor lock-n.
‘This makes cloud migration from one
provider to another easier.

6) Security and compliance
Data security concerns weigh heavily
on the minds of enterprises wanting to
‘migrate to the cloud. Make sure that
your cloud platform provider is compli-
ant with securty standards and data

safety regulations

7) Deployment models

For most large enterprises uprooting
their entire on-premise cloud work-
loads and migrating them to a public
‘cloud maybe challenging and
unnecessary. Enterprises may choose:
to migrate only some of their
‘workioads to the cloud and work with
‘ahybrid cloud strategy. s important
to checkif your cloud provider
supports hybrid cloud configurations.

&) Regional support

If business requirements or data
safety laws mandate data localization
ina particular country or region, then it
is necessary to check for regional
avaikabilty of your cloud provider

9) Autoscaling

Autoscalingis important for
‘applications that are kely to
‘experience demand peaks and
troughs. Bringing more servers online:
for handiing higher workloads and
taking them offfine when not
necessary ensures you
pay-asyouruse.

10) Network connectivity
Evaluating your cloud provider's
network connectiviy is crucial,
particulary soif you are running
Iatency-sensitive applications on the
cloud.
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Prologue

Onadayin 2006.

1 il remember the day Amazon
Taunched AWS, ts cloud platform with
the 53 (a storage senvice). It was a
bright sunny day with AWS being the
only cloud on the horizon

Fast forward to now... The cloud wars.
areon.

Itsraining cloud services and there are
umpteen number of cloud providers
‘competing as rivals for a bigger pie of
the cloud market

Each day companies add new weap-
onsto their arsenal, hoping one of
them would win them the war. Google,
‘Amazon and Microsoft are the main
fivals and battles of price perfor-
mance, relabiity and innovation are
fought every day. The price battle
‘seems already won. An independent
‘expert recently benchmarked Google

asthe best cloud. Google achieved this
feat through ts unbeatable pricing
Does this mean Google has won the
Cloud war? No! Because price is only
oneof the variables that enterprises
bkt whil kg the bt v,
area host of others and
wellintroduce you to some of them
here. The current state of the cloud
‘world has been shaped by history
‘among other things. Amazon had the
early-mover advantage and used itto
capture a significant share of the cloud
market. But Google s catching up fast.

While we can'tpredict who willemerge
on the top, we can look at the evolution
of cloud computing and understand its
current dynamics as well as future
prospects. And maybe,just maybe,
youll guess who is winning the cloud
war, by the time you turn to the last
page.
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How it all began

1999 After Salesforce launched
enterprise applications as a service,

the SaaS wave caught on and many
enterprises launched their own apps
via nternet.

2006 The next development was the
arrival of Amazon Web Services (AWS)
in2006. AWS was the irs to launch a
suite of cloud-based sevices. AWS
allowed enterprises to ent both stor-
age and computing resources through
its 3 and EC2 services. Amazon s
celebrating 10 years in the cloud in
2016 and s still the market leader
‘among Public cloud service providers.

2008 Google entered the fray with ts
‘Google App Engine and is competing
with other cloud vendors fke AWS and
Microsoft Azure in the provision of
cloud services.

2009 Launch of browser-based
enterprise applications from vendors
ke Google and Microsoft, Google
Apps and Microsolt office web apps
provided proof of concept for cloud
enabled service delivery by
demonstrating that online services
were both easy to consume and
relable.

2011 Although Amazon, Microsoft and
‘Google are primarily public cloud
providers, enterprise concerns on data
‘security and control, have pushed

these vendors to experiment with
other deployment models. This led to
newer models like hybrid clouds, which
‘combine the best of both public and
private cloud models.

Googleis aate entrant but s adding
product families and new services to
its cloud portfolio faster than others
Even on the price front, the massive
price cuts by major cloud vendors are
driving down the costs of cloud
‘services quickly. Google is constantly
lowering the cost of cloud services as
apartof its avowed mission to democ-
ratize technology, especially .

Evolution of Cloud
Computing: Competing
to Contribute

‘The massive demand for cloud
‘services is spurting innovation through
‘competition. Cloud providers are
dropping prices and launching new
products to win new clients.

The silver lining

“The fierce ivalry between Amazon and
Google inthe cloud space, has resulted
in cutting edge tech getting
mainstreamed to the masses quickly.
Lets look at a timeline of services
launched by Google and Amazon to
‘see how they are contributing to cloud
evolution.
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‘The Cloud race s getting hotter;the
New Year began with major cloud
vendors like Amazon and Microsoft
‘announcing price cuts. Google
respondedto these price changes by
‘announcing that ts platform was stil
the most economical option througha
‘company blog. Sois the cloud rivalry
allabout pricing? Definitely not! So
‘what shapes an enterprise cloud
strategy if not pricing? The past few
‘months saw some high-profile
enterprises make changes in their
cloud strategy They tel the story of
how the cloud space is evolving and
how enterprises are getting over their
fears of storing restricted data on
‘somebody else's servers, as the cloud
keeps getting more secure

Lets take Amazon, it ot only
pioneered cloud computing but has
spent the last decade popularizing the
concept in the enterprise world.

Amazon Web Services (AWS) has a
product elease schedule that's
enviable! It rolls out new features and
services to millons of its users every
year. News of high profile AWS users
like Spotify and Appl shifting to
‘Google has generated a ot of debate
in the recent months
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Cloud Services Launched by Google & Amazon
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From a Trickle to a Roar

When Spotify announced s plans to
‘migrate to Google Cloud Platform, it
efteveryone baffled. The company
had often been cited as a reference
customer for amazon services. What
was dismissed as a one-offinstance
by supporters of Amazon, soon tumed
into a headache when reports of
‘Apple following spotify to Google
Cloud surfaced

So, are AWS users really
looking for a better
host?

Not really, unless you believe the
overexcited folks on twitter who see
this as the beginning of an end to
Amazon's dominance over the cloud
market.

Let's take a reality check
1. Oropbos reduced s use of Amazoris
storageservio (53) st was pursungan
onremise coudsirategy, whichwould
requie mosto it users datatobestredin
ivhouse dataceners.

2 Apple may have shifed some of s
workoads to Googl Cloud Platorm but it
st continues touse AWSfoo Applealso
runs someofs operatons on Mcrosot
Azure cloud.In Apple’ case i simply
folowinga mulirover coud sttegy

What is driving the shift
in Cloud strategies?

“The proponents of cloud computing
marketed the paradigm as a solution
toall i not most enterprise IT
challenges. Moving operations
offpremise was not only going to
bring significant cost and time savings
but would also free enterprises from
vendor lockin. Adoption of cloud
senices would imply enterprises could
shift allor part of their workloads to
fival vendors if they were delvering
better value on cost, performance and
security aspects. This was the
promise of Cloud computing,
Enterprises are now seeing this
promise delivered

Why you need a fluid
cloud strategy?

Cloud technology is only a decade old
‘andis stil evolving. Different vendors
in cloud space are accumulating
‘advantages in niche segments. For
‘example, Google isleveraging ts
strengths in data processing to estab-
lish its dominance in big data seg-
ment. A small enterprise might do
better with a vendor that's having an
edge in a particular segment. While
large enterprises may use different
vendors for different product/service
lines for the same reasons. Shifts in
‘consumer preferences, data laws and
ditupive ech inovatons areal

ca
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