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CO1: Acquire 5 good ‘understanding of the architectyre and functioning of databas
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1 Students, T-{faculty, and administrators use a  University i
Management System. Each

. R . ‘&A:I:
USEr group requires different view
same data, whilc the databas

¢ should remain independent of
storage structure o user requirements, The system m

ust: Support multiple
user views, hide physical storage details from users, and maintain logical
and physical data independence. To achieve this, the databage designers 1 | 10 | cop | Bl
adopt a layered DBMS architecture. Bageq on the above scenario, 1
answer the following questions. ' f
a) Identity the DB : sed in this system. i/
b) Draw a ncat diagr cpr i is
showing all levels
¢) Briefly explain the . . _
A retail e-commerce management system is B(:‘il]g developed to Manage
information related to products, dustomers, :-.'nd__,'cs‘u_vstomcr brdcrrq. The
system must store details of products available for, sal;, tegistered
customers, and orders placed by customers, i;ﬂ;luding‘t&he quaultl}y '91 gach
product ordered and the date of purchase. Tl'ig mapagement f"CQ-‘{C{‘tl‘y , 10 | cot BL
requires analytical queries, such ,'Q?QQUC‘S that weve sold

changes in

and their relationships.
urpose of each level.

as identifying
morce than 100 times in the previous month, |
Based on the above scenario, answ

[ gt .
¢r the following questions:
a) Identity and design all the nece

ssary databasg tables required for the

Ll € . - 4 3
¢-commerce fmanagement system. Clearly s‘(}:ﬁﬂy the attributes Of | L
LJ cach table. —h
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my the primary key for cach table and jgslify why itis 73 f{
ot

D)

appropriate.

¢) Identify all foreign keys in the designed lu\les and specify the tables_ L ’

they reference. 2. ! '
d) Write a SQL query that would allow the system to efficientlyy —
retrieve products sold more than 100 times in a given month,

v

¢ | EmployeelD. The employee’s Name is a composite attribute consisting

———— e,
———

Design an Enhanced Entity-Relationship §(EER) ,didgram for the
following scenario. Clearly represent all relevant cntitics, attributcs, keys,
specialization/gencralization, weak entities, and relationships. Assume
the role of a database designer and decide the apprdp}ialc relationships,
cardinalities, and participation constraints on your:dii.'n, strictly based on
the problem scenario. i &
A Smart Energy Distribution & Utility Man#iémgnt System is proposed
lo manage information related to power ;,§}g'ti0né, utility employees,
consumers, energy connections, and energy ‘usage reports. Each
PowerStation is uniquely identified by a StationID. It stores information
such as StationNamc and 'Location, 'j'én‘fi may have multiple
ContactNumbers. Each UtilityEmployee/ is uniquely identified by an

of FirstName, MiddlgName, and LastNaffie? Gther attribytes ‘indlude
EmaillD, DateOfBirth jan optional AIlema(éPhoneNumbeg', and a derived
attribute Age, which is'calculated from DaieOfBirth, UtilityEmployee is
modeled as a supercléé‘s entity and is spcéialized into two subclasses:
PermanentStaff, which includes attributes Salary and JobTitle and
ContractStaft, which includes attributes ContractDuration and
ServiceAgency = |

Both subclasses iftherit all attributes of UtilityEmployee. Each Consumer
is uni'qpely identified by a ConsumerlD.} A consumer has a Name,
multiple PhoneNymbers, and a composite Address consisting of
HouseNo, Street, City, State, and Pincode. Each EngrgyConnection is
uniquely identified by, a ConnectionID.}It includes attributes such as
ConnectionType, InstallationDate, and LpadCapacity. UsageReport is a
weak entity that is dependent on)an EnerlyConnection for its existence.
It is identified using a_ partial key ReportiD rand has attributes
BillingMonth, UnitsCansumed, and'Bill Amount. UsagcReport s related
to En‘ergyConnectio;l'i"hrough an_identitying relationship. The system
supports  various ilflcractions damongf power _slmioqs, emplqyges,
consumers, energy connections, an }\;‘s\uéé reports, ll}c_ltltllng supervision,
maintenance, assistance, supply, and're\p{orfting activities.
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R I S i areh proj d join various clubs.
|| services, participate in multiple researth projects, and | \

A University Academic & Resource Management Syslem is being
developed to manage departments, § ",gents,.facl:ully, library resources,
research projects; and student clubs§ In this system, a sludem_‘may
simultaneously belong to an "acadgmic department, access library
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Similarly, a faculty member may teach in multiple departments, supervise
scveral students, and be involved in different rescarch projects. Library
resources and research projects are shared across departments. The same
| student record must be accessible through multiple paths, such as
Department — Student, Library — Student, and Projcct — Student.
Hence, the database must support many-to-many relationships, multiple
parent records, and efficient navigation of’ Mighly interconnected data.

a) Identify the most suitable dhtabase model for representing the

above scenario and justily'your choice.

b) Write aboul the teatures of the selected model. J

c) JDiSLllbh the advantages of using this model. /

d)  Mcntion the limitations of this modecl.

A University Student Information System maintains academic records
using a relational database. The relation STUDENT_ RECORD stores
information about students, courses, lnS[l'IJ(,l()lb, and grades with the
following attributes:
STUDENT_RECORD(StudentID, Sludl.l‘llNdl'l'lL CourselD. Course
Name, InstructorlD, InstructorName, Gradc).
Based on the system rules, the database] administrator has identitied
the following hm)ctmnal deCndLn(.le
a) StudentlD — SludemNamcx (oo 1" : - ; ; \
b) Coursl.elD - CourseName C 2
¢) InstructorlD — InstructorName i :
d) CourselD = InstructorlD |
e) (StudentlD, CourselD) — Grade
Questions
a) Using Armstrong’s Axioms, derive additional functional
depc.ndencnes trom the given set by applying the rules of Reﬂc.mvgty,

Aubmenlalmn and Tlansmvny Clearly mumon the axiom used lor
cach derivation.
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