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1.(a)| Discuss the functions of each of the five layers in Big Data architecture design [7] L2
Scheme: Definition+Diagram+ Explanation: 1+2+4 Marks !
Solution:
Layer 5 Datasets usages: Analytics {real-time, near |
Data Exporof duasets || 8es. 55, knowledge | | reattime, scheduled batches),
consumption discovery reporting, visualization
Layer 4 Processing techn- Processing in real-
Data ology: MapReduce, || time, scheduled ”’""“‘:“‘”' o
processing Hive, Pig, Spark batches or hybrid Soynchronous process
Considerations of types
(historical or incremental), || he4%P "‘:': NoSQL data stores —
Layer3 formats, compression, S o Hbase, MongoD8,
Data storage frequency of incoming self-h naging Cassandra, Graph
data, patterns of querying o), Sperk, database
and data consumption Mesos or 53
Ingestion using | |  Data semantics Pre-processing | | | cestion of data
2 ation.
and acquisition | | 219 Transform |  append, aggregate, wanscoding) batches or real
Layer 1 ;
identification | | Sources for btk Data types for PR
of data from the structured, semi-
of internal and Ingestion of sourons for database, files, or unstructured
external data ingestion web or service for ingestion
sources of data
(b)| Explain in brief about Analytics Scalability of Big Data. [3] L2
Scheme: Explanation of min 4 points — 3 marks
Solution:
Two types of scalability
1. Vertical Scalability
2. Horizontal Scalability
Vertical Scalability:
Means scaling up the given system's resources and increasing the system's analytics,
reporting and visualization capabilities.
Horizontal scalability:
Means scaling out [Using more multiple processors as a single entity so a business
can scale beyond the computer capacity of a single server]




List and explain usage of Big Data Analytics in a Company for car manufacturing,
marketing sales and maintenance of car service centre and WRMP Organization.
Scheme:- Listing +explanation of each application : 3+3+4 Marks

Solution:-




Apply Map Reduce Programming model for the input

” [10] L3
a. “see spot run ,run spot run, see the cat
“ . .
b. Welcome to Hadoop, class Hadoop is , good Hadoop is,
bad”

Scheme: Solving the given inputs using Map Reduce Programming Model carries 5+5

Marks.

Solution:

Consider a data storage for University students. Each student data, stuData

which is in a file of size less thhan 64 MB (1 MB = Z7°B). A data block stores

the full file data for a student of stuData_idN, where

N =1 to 500.

i) How the files of each student will be distributed at a Hadoop cluster?
How many student data can be stored at ome cluster? Assume that
each rack has two DataNodes for processing each of 64 GB
(1 GB = 23°B) memory. Assume that cluster consists of 120 racks, and
thus 240 DataNodes.

(Gi) what is the total memory capacity of the cluster in TB ((1 TB = 29°B)
and DataNodes in each rack?

(iii) Show the distributed blocks for students with ID= 96 and 1025.
Assume default replication in the DataNodes = 3. [10] L3

(iv) wWhat shall be the changes when a stubData file size = 128 MB7?




Scheme:- Computation of Hadoop cluster distribution,data storage,total memory
capacity, distributed blocks,changes in stuData file : 4+2+3+1 Marks
Solution:-

SOLUTION

(i) Data block default size is 64 MB. Each students file size is less than
64MB. Therefore, for each student file one data block suffices. A data
block is in a DataNode. Assume, for simplicity, each rack has two
nodes each of memory capacity = 64 GB. Each node can thus store 64
GB/64MB = 1024 data blocks = 1024 student files. Each rack can thus

store 2 x 64 GB/64MB = 2048 data blocks = 2048 student files. Each
data block default replicates three times in the DataNodes. Therefore,

the number of students whose data can be stored in the cluster =
number of racks multiplied by number of files divided by 3 = 120 x
2048/3 = 81920. Therefore, the maximum number of 81920
stuData_IDN files can be distributed per cluster, with N = 1 to 81920.
(ii) Total memory capacity of the cluster = 120 x 128GB = 15360 GB = 15
TB. Total memory capacity of each DataNode in each rack = 1024 x 64

MB = 64 GB.

(iii) Figure 2.3 shows a Hadoop cluster example, and the replication of
data blocks in racks for two students of IDs 96 and 1025. Each stuData
file stores at two data blocks, of capacity 64 MB each.

(iv) Changes will be that each node will have half the number of data
blocks.

With a neat diagram, illustrate the data pre-processing, analysis, visualization and
data store export to cloud for big data.
Scheme: Explanation+ Diagram carries 5+5 marks

Data Storage and Management
Data cleaning, reduction, wrangling, emnrichrment and ETL

)

Expart
Data Store - Cloud
Data Mining Big Data port
l A 4

Data Analysis, Machine Learning, Analytics,
Text Analytics, Noisy Text Analysis and Natural Language Processing

]

Data Reports, Data Visualization Big Data port

X Y

w

Analysis Results, Data

Data Integration with the Enterprise . frrport for integration with
Serwver or Data Warehouse Enterprise Server
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6. (a)

Export of dat? sto;edaf;er Computers,
pre—processw?g e — Cloud Services |<— web servers and
from machine and "
2 web services
file data sources
[ |
JAAS PAAS
Server, Storage, Database, web server, SAAS
Network deployment tools, ru::\;’
time enwironment 20"
INFRASTRUCTURE ‘ PLATFORM APPLICATION
Tata Communications
e H
1ZO™, Amazon 53 and Google App Engine, (SQ" "'I"S;f‘l’g:\’,
Virtual Servers, GoGrid SuiteFlex, MS Azure, & S;Q“Lg e Vit
virtual servers, Cisco laaS, Windows Live, Amazon Mgicros'tj‘t Pol ‘oalse’
Elastic Computing Cloud EC2 Server, EC2, TCS eica B«l Dalya SQL‘I
(EC2), Rackspace Cloud CUP and GoGrid .
files
= e
[ DATA CENTER I l Amazon Web Services ‘ sQlLDB s5QLbe
; Hadoop Cloud Service {(IBM Biginsight, Microsoft Azure HD
be DB Insights, Oracle Big Data Cloud Services)
Figure 1.4 Data store export from machines, files, computers, web servers and
web services

Explain the Evolution of Big Data and their characteristics.
Scheme: Explanation of Evolution +characteristics carries 3+2 marks

Data size
)
]

[05]

L2

(b)

Explain Big Data Types with examples.

Scheme: Explanation of each big data type with examples carries 1+1+1+1+1 marks.
Solution:

1. Social networks and web data, such as Facebook, Twitter, emails, blogs and
YouTube

2. Transactions data and Business Processes (BPs) data, such as credit card
transactions, flight bookings, etc. and public agencies data such as medical records,
insurance business data etc.

3. Customer master data, such as data for facial recognition and for the name, date
of birth, marriage anniversary, gender, location and income category,

4. Machine-generated data, such as machine-to-machine or Internet of Things data,
and the data from sensors, trackers, web logs and computer systems log. Computer
generated data.

5. Human-generated data such as biometrics data, human— machine interaction data,
e-mail records, MySQL database of student grades. The following examples illustrate
machine-generated.

[05]

L2

Faculty Signature CCI Signature HOD Signature




