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INSTRUCTIONS:. Answer any three questions

QUESTION ONE (20 MARK S)

a)

b)

d)

Explain the components of the Hadoop ecosystenusfog on HDFS and Map Reduce. How
do they contribute to distributed data storage modessing? (4 marks)

Walk through the process of creating and optimianguery execution plan for a SELECT

statement that involves joining multiple tables. (6 marks)

Describe the ACID properties in the context of dedasistency and recovery in relational
databases. How do NoSQL systems handle consisthifesently? (4 marks)

Use an example to elaborate the three V's (Voliwelacity, and Variety) associated with Big
Data. Describe how NoSQL fit into the Big Data lacape? (6 marks)

QUESTION TWO (20 MARK S)

a) Design a schema for a data warehouse using eitBéaraor Snowflake schema for a retail

company tracking sales, inventory, and customeraations. Justify your choice of schema.
(6 marks)
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b)

d)

Compare and contrast document-based and key-va@&)N databases. What are their key

features, and when might you choose one over tierdt (4 marks)

Describe the architecture of block chain technolagy its relevance to data systems. How

does a distributed ledger ensure data integritysaaedrity? (4 marks)

An e-commerce company experiences rapid growthugtoener transactions, which causes
performance issues with its existing relationabflase system. The company is considering
moving from its relational database to a NoSQL eaystike MongoDB or Cassandra. How
would you advise the company to approach this rtigra and what factors should be

considered when selecting the most appropriate Nlog@abase? (6 marks)

QUESTION THREE (20 MARKYS)

a)

b)

d)

A large retail chain wants to implement a data Wwause to store and analyze sales data from
multiple store locations. The goal is to perfornvaated reporting and OLAP-based
analysis. Design a data warehouse schema for tiiéaleain using either a Star or
Snowflake schema. Justify your design and explaim ®@LAP cubes could be used to
generate sales reports. (5 marks)
Explain how big data analytics can benefit youaitetompany by using the collected data.
Provide specific examples of how analytics can enbacustomer insights, inventory
management, and marketing strategies. (5 marks
The company is keen on employing machine learniadets to personalize recommendations
for customers, optimize supply chain operationd,@tect fraudulent activities. Describe how
you would approach building and deploying machiearhing models in a big data
environment. Elaborate on challenges that may ,aaisg how would you address them?

(5 marks)
A logistics company is exploring the use of blodkaimn to improve traceability and
transparency in its supply chain operations. Desidnock chain-based data storage system
for this company, explaining how distributed ledggahnology can ensure secure and tamper-
proof tracking of products across the supply cheiow would smart contracts enhance the
functionality? (5 marks)
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QUESTION FOUR (20 MARKYS)

You are a database administrator for a rapidly grgve-commerce company. The company's
online store has experienced a surge in user Bgtrgsulting in increased data volumes and
performance issues with the current relationalluida system. You are considering the adoption
of a NoSQL database solution to address theseeciyas.

a) Explain why a NoSQL database might be a suitabtecehfor handling the increased data
volumes and performance demands of your e-comnugati®rm. Provide specific examples
of how different types of NoSQL databases (e.gcudwent-based, key-value, or column-
family) can benefit your use case. (5 marks)

b) Outline the key steps involved in the migratiomfra relational database system to a NoSQL
database system. Discuss the challenges you nmgbtiater during the migration process and
how you plan to overcome them. (5 marks)

c) Describe the considerations for data modeling arfterma design in a NoSQL database
compared to a relational database. Elaborate on dm®s schema flexibility in NoSQL
databases impact your approach to managing dapadduct listings, user profiles, and order
history? (5 marks)

d) Security and data privacy are paramount in yowraroerce platform. Explain how you would
ensure data security and access control in a Na&fdbase environment. Elaborate the role
of authentication, authorization, and encryptiosafeguarding sensitive customer data.

(5 marks)

QUESTION FIVE (20 MARKYS)

a) Provide examples of data transformation tasksriet be performed during ETL processes

for data warehousing and data lake environments. (4 marks)

b) Compare edge computing with cloud computing in seohdata management and real-time
processing for Internet of Things (loT) systems.aiVéwe the benefits of edge computing in

latency-sensitive applications? (4 marks)
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c)

d)

An e-commerce company experiences rapid growthugtoener transactions, which causes
performance issues with its existing relationabfase system. The company is considering
moving from its relational database to a NoSQL eaystike MongoDB or Cassandra. How
would you advise the company to approach this rtigra and what factors should be
considered when selecting the most appropriate Nlof@abase? (6 marks)
Explain the importance of query optimization in mying the performance of the e-commerce
website. Provide specific examples of how slow mpsetan impact user satisfaction and sales.
(6 marks)
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