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Answer ALL Questions
[The figures in the right margin indicate the full marks and corresponding course
outcomes. All portions of each question must be answered sequentially.]
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Macaw, |00 TDO0O1 E—
7001 |br. Blena Vargas |Omithology |Amazon Basin |EXP101 [ 2023 04 15|Rainforest  |A1CTAT0Z |\ D m’_ Toona [
: .
Pride hurting, Healthy,
1002 {Prof. Marcus Hale [Mammalogy [African Plains  [EXP301|2023-09-10|Grassland  |A301.A302 |Lion. 78563 | - TOCo4 Fopinourishad
[y— TDOO  [e——
K003 |Dr Sofia Chen  [Herpetology |Southeast Asia [EXPa01 [ 2024-01-05(Jungle AL01A501 |Cobra e hooa |Recovems |
RID—RescarcherlD
RName —ResearcherName
BCLocation —BaseCampLocation
EID—ExpeditonlDs
EDate—ExpeditionDates
AlID—AnimmallD
. /6- Analyze the UNF table above. et ; . ”,'j
~EVE[l~
Identify and explain at least 2 potential anomalies that this table can have due to its K
unnormalized structure, and also provide detailed reasons for each.
) | “Ignore all the values given in the table; Only work with the given attribute.” [Marks-3]| 6
Normalize the UNF table step-by-step from INF to 3NF (and briefly discuss if BCNF is
achieved or needed).
P )
IJ Describe the concepts of full functional dependency and partial dependency, including Marks—] | XX
how they lead to different normalization issues.
Define the exact rule(s) that a relation must satisfy to be in 1NF, 2NF, 3NF, and BCNF. [Marks-4] Cl)
h
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Ransed on the pormalized tables from Question § (in ANF), draw an Fatity-Relationship
Dingram (ERD). Include all entities, attributes, PKs, FKs, and relationships with
cardinalities

Vol

[Marke 5|

a)

{Usine the normalized tables from Part 1 (Owection Il ascume the follenwing schema has
been implemented in a relational database Write SOL statements to solve the following
problems

n) List all researchers whose name contains “a” and whose BaseCampl ocation
contnins “Asin"

b) Display ResearcherName, ExpeditionlD, and ExpeditionDate for all expeditions
Order the result by ExpeditionDate descending

¢) Find all expeditions that took place between 2023-01-01' and '2024-06-30
(inclusive). Show ExpeditionlD, ExpeditionDate, and HabitatType.

d) Count how many animals of each species are in the Animals table. Order by count
descending.

¢) List every HabitatType that appears in at least 2 expeditions. Show HabitatType
and the number of expeditions. ' -

f) List all animals (AnimallD, Species) along with their HealthStatus from the
Tracking table.

~——g)~Show-ResearcherName;—Species;~and - ObservationNote - for -every - observation

recorded. Order by ResearcherName.
h) All animals currently marked as “Injured” were re-examined and are mow
“Recovering”. Write an UPDATE statement to change their HealthStatus

accordingly.

i) Find researchers who have recorded more observations than the average number of

observations per researcher. (Use Subquery)
j) Show ResearcherName and ResearcherSpecialty for every researcher whose

BaseCampLocation is 'Amazon Basin' or 'Southeast Asia'.
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a)

Explain the four ACID properties of a database transaction. For each property, give a
simple example from the WildLife system above.

[Marks-3|

b)

Consider the following real-life scenario in the WildlifeTracking system, where a researcher
is recording a new observation in the jungle using a mobile device. The transaction
performs these steps in order:

1. Insert a new row into the Observations table with ObservationNote = "Elephant
calf born — healthy".

Answer the following:

Explain the difference between Partially Committed and Fully Committed states using the
above wildlife scenario.

[Marks-2]
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