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Chapter 1: Introduction to Big Data

What is Data?
The quantities, characters, or symbols on which operations are performed by a 
computer,
which may be stored and transmitted in the form of electrical signals and recorded on
magnetic, optical, or mechanical recording media.

What is Big Data?
Big Data is also data but with a huge size. Big Data is a term used to describe a
collection of data that is huge in volume and yet growing exponentially with time. In
short such data is so large and complex that none of the traditional data management
tools are able to store it or process it efficiently.

“Extremely large data sets that may be analyzed computationally to reveal patterns ,
trends and association, especially relating to human behavior and interaction are
known as Big Data.”

Examples Of Big Data
Following are some the examples of Big Data-
The New York Stock Exchange generates about one terabyte of new trade data per 
day.

 Social Media
The statistic shows that 500+terabytes of new data get ingested into the databases of 
social
media site Facebook, every day. This data is mainly generated in terms of photo and 
video
uploads, message exchanges, putting comments etc.

















Questions :
-

a _ Con you describe the limitations of traditional-
tem ?(local) file sys

- tolability : (limited strage capacity
-

Data access : cannot efficiently conument access by
multiple user

-

- Fault Colerance : vulnerable to data loss if loc
machine fail

de
-Performance : perform grade with large

volume

of data

-Data sharing : difficult to share &
collaborate

on data access
location

b
-
Can you explain

what object stroge
is ?
-

is data storage architecturfar handling logne
amount of structured

,
it treats each

piece of data as an object
with uniqueIn

lidentified with identifies and use large
amount

of cheap machine
rotherthan a super Pc .



C- Con you explain-Motorthebenefits of object stige?
no hierarchy make metadataflexible - use a
very simple model-use very large number of

↓

cheapmachure instead of a super pc.
d-Core you contrast or relate object storag2

with
--filesystem and theblock storage S key-value
-

model ?
-

-object storage include metadata
in better fa

-unstuctured data while black strage is faster
&

better for data needing high performance
-

- object storage is more
scalable and suitable

for large sch data while while local file
systems are easier for everyday file management

both can handle instructured data , but object
-

-

storage is more suited for large file
with

extensive meta data While key-value stores excel
in Fast

, simple data retrieval (Keyvalus/Obj. stor)



2- Con you explainthe
3 ways , onthe physical level
towithmor data (scale up, scob out,
~Write better Code) ?
scob up : buy bigger machine ,more storage,

More cores
and faster

scob out : buy more similar machines and
shor

the work access ther

improve your code : improve efficiency of code to
ectivelyhandle data more eff

Coptimizing algo, reduce complexity

ICanorexplain why scaling out is les expensive
Ther-slingup ?

because it involves addingmore typically lower cost,
Server to handle increased work

lads
S

ratherthen

upgrading a single server with
more expensive

components



oyoexplainwhataspects of
the design ooa

- out and why ?

non hierarchical flexible meta data aspects enable
scoing out by allowing data to be distributed
accross multiple moder without complex hierarchy
structure because each object is stored withmultiple

unique identifier ,meta
data associated with each

object help manage2 locate data efficiently

2-You
know what data center is made of ?

Racks : physical forms hold multiple servers,

storage , devices, I networking components

-serves : Modethat provide power for processing
task

-storage : Manage &
store data

-networking equipments :
Switches

,
router

,
cables

that enable communicat : betien data
Centers

and external sources and corrects storage I server

together
-

Power supply system : infrastructure to provide consistent
and reliable power (UPS -- (

cooling sys : equipment to regulate temperatur and ensure~

optimal operating conditions.

-security sys : physical & digital security
mesures toprotectdata



youknowthedifference betweenstrage ,mena
one

Promountin a cluste ?

storage : provide but a storage

RAM : random access memory offer fast
accessto

actively processed data

CPU : brain of pa , execute
tasks

networks : Facilitate communication between modes
.

these components work together to enable distributed
computing processing performance accross

cluster

tomake eachane efficient operation
/permode:oyou know rough , typical

numbers

J
storage capacity ,memory , ab of was-

3 ?
-

CPU : 1-th cores

memoy Sig : 16GB- ATB
-

storage : 1-20TB
Bandwidth : 1Gb - 100 GB/s



youknowhowstragammemaytechnol een
-
throughput ?

-

capacity but
slowerin throuput

HDD provide highest ↑

SSB provide balance
between capacity & throught

RAM : Fastest throuput with lowest capacity

I.etch /Key-value) data
model behind object

Storage ? Can you spot
instances ofthe key-value

technologiesseen in the

model hi several
other

futur ?
object storage uses Key-valuer data

model to

retrieve data i this model
each object is signed

-

a unique key and
the value associated with thatkey

-

ve
is the data itself Lit

allows efficient retr forthe
to know its physicaldata without needing

location example UDF
,
AS3, --

m .Differencebetwee data & meta
data :

metadata is the data aboutthe data

data represents actual content a info stored,
metadata

provide a descriptive inf.
about the data,helping

-

-

organization- management , and understanding



M-Do you
know the order of magnitudethatcan-
↳eachieved in terms of number of objects , and object
size ?

·Terms of mbof objects
:Terrabytes

While objectsize typically range up to few hundred
of KB .

oCanSname
a few big players for cloud based

object storage ?~
Vendus :Amazon S3 , Azur , IBM client , google
Consumer : Netflix , spotify , NASA

the feature of S3 and Azure
Blob
pyou

describe

storage on a high level ? Do you
know

whatbucket and object one ? What block blob
-

age, append blob storage and page
blob strige



p - Can you
describe the features of SS and Azure

Blob
-know

geohighludDoyoa black blok

Stage, Append blob storage and page
blob strige
-
ex Amazon S3 :
-

called simple stage service where
objects are stored into buckets

is identified with objIDbucketIn , and each object
,
buckets identified with

-

D +bucket
-

D
=> object : object+

- 1

we say object
rather then file

-object stors has no hierarchies
load ina snigh chark

- object conbe atmost
STB (up

otherwise

-by default vous have
100 buckets

ba thenSiB
S in severa blocks)

ex : AzurBloB strage : Fullymanaged cora--

differ from 53 in :

-its architecture is publicly downnted -> easier
- objects has 3IDs : account

,
container, BloB.

- objects are diveded in several blocks scre prominentlythen S3.

-
I belive block blobs and Append block

-
Mox Size 195 LB fo Append and

190 .7TB

gar Block



9 - Canyou describewhat
the most important SLA
-

(Service Level Agreement ( parameters mean
-

(e .g . latency availability durability)
aswell

-

astheirtypical range ?

-Latery (time it takes for request
tobe processe

99 . 5 % of requests will
be processed in

the 300ms

Availability ( % oftimethat service
is operational

deability :

v
.CanYoudescribe a typical use case for object storage

?

steaming platform : Netflix for example

#turem : C : Consistency
A : Availability
P : Partition tolerance

Con you explainwhy , for lange amounts of
data

-

CAP become relevant over
ACID ?

-

ACID requis consistency
& isolation

CAP : ismore suited for distributed system with

large amount of data



Questions Chap 3 :

aTonyou explain the difference
between blockstrage
-

and object stage ?
-

·Blockstage: splitdata
into blocks fixed size
-

and storethem as separated peices.
· For structured data

· Mole expensive , Fast,
less scalable

.
File sys access to data 'ect with
Objectstrage : &

slite data as whole dy
-

customizable meta data

·Forlonge instructured data
· cheap , stower, scalable
&
accurated through API, URL

b-you explain the difference belie logical Keyvalue
1

model and a fele system ?
-

logicalKeyvalues stars data using key valuepair, where
each key is unique and used to retrieve

its associated

value
↑

-

Filesystem organize data hierarchically using
drectories

and files with a path structure to
locate and

manage files /Structive data/Traditional sys(



- Con you contrast blockstage and objectstorage-
object/fil ?
~-terms of maximum number of

Blockstage sys might impose more limits onthe
numberof block due to its structured natur

& the

limitation of copaity
Whereobject storage is designed for massivescalabilityeof daand can support as extremely longe

ob

allow for-data capabilitiesmore spaces and
sela

efficient management of
vart amount of data

d
-

Conyou
contrast black storage and object storage

intheof maxmim size of object/fil?
-

Block strage allows very layevolumes often
meared

prabyresbut mox size is generally constrainted by file sys
used.

Object storage supportvery laye
individual object

size with may sys allowing object up
lo severalTellabyles/AS3 object STBC



2-Do you
knowthe order ofmagnitude of a block size-

- Tfor a local filsystem & for a distributed file system
-

Canyou explain the
rationale behind them with respect

toPotency&throughput?

Loc filesystem : 4kbta 64kb.

Latency : smaller blocking
reduces the lotency of acesing

file
DFS : 64 ,

128MB

Latery: DS an optimized throughput
rotherthan loting

largerblock Help minimize
everhead associated

with managing largeabof sinde blocks
accrossnotush

reducingab of block hansaction

Lager throwspet motimze blocks by allong
mor

- lo
-

data - be harsfered



J-Do you know where HDFS shins and why ?
-handlingHDFS shine in scenarios that requires lage
scob data with throughput and reliability its

-

design principles scolability fault Wolerance

and cost effectiveness make it powerful in
solution

g.Toyou
know that HDFS files are updated by

Expendingatomically & why ?

HDFS design choice to support atomic append

2.you know
that HDFS perform in terms of throughput

and latering?
-

UDFS performs exceptionally
well in scervarious requiring

high throughput and can handle large
data structure but

-

its less optimal for app that requires low-latency data
access.



i
.

Doyou-nowthe main benefit of HDFS (commodity

-hadwarmonitoring itself,automata
recovering , failure

detection and
-

·CanSor
contrast centralized architecture to decentralized↓

(peer- to peers architecture ? any
-
-

In decantilized network each
machine to another

machine
In Contrast in centralized architectur

wherearsode
/

is special interchangable and corrected
toit.

KanyexplnhehitecturwhataNameaa
-

HDFS is centralized whereNameNode is
masternode

responsible formanaging File system ,namespace
and

meta data material
Data modes an slave stires

and

Data replication ensur fault tolanceandavailabilityeareplicating 3 times as default 1 in
and I in different rack one and seade.



1
.

Con you sketch
how various components communicate-

with each other ? (Client
,
NameNode

,
DataNode) ?
-

Cloud obtain inf &
Metadata about Gfils21b

~ readwimbord↓ s

BBlushl

tportthesuglpointoffolof He isand explain how they can be addressed ?

NameNode

metadata file to block mapping and file namespace
is backed up periodically to snapshot . Additionally
update Fileye after the snapshot are stand

If nomenade naked it can
be restated . editlog

can be used to restore file sys state.



Pyataus HShelletins
di,a

Greate dir
mkdir
list reading
copy from local
Copy tolocal


