Sample Questions – from previous examples

1. 
Describe the three-schema architecture of a database system and the main functionality of each level in this architecture.

2.
Given the relation schemas shown in Fig. 1, construct expressions (using relational algebra operations) to evaluate the following queries:

i) Find the names of employees who works on all the projects controlled by the departments located in ‘Houston’.


ii)
List the names of managers who have a dependent with the same first name and same sex as the manager.











3. 
Given the relation schemas shown in Fig. 1, construct SQL clauses to evaluate the following queries:

i) For every project located in ‘Stafford’, list the project number, the controlling department number, the department manager’s last name, and the number of the employees working for the department.

ii) For each department that has more than five employees, retrieve the department number and the number of its employees who are making more than $45,000.

4.
Trace the insertion process of the following keys into a B+-tree which is initially empty. Here, we assume that each internal node can contain at most two keys and each leaf node can contain at most two value/pointer pairs.

H, J, Z, R, D, M, C, A, Mi, Ra, Da, L.

5.
Give the relation schema for the diagram shown in Fig. 2, where ‘A’ and ‘G’ are two strong entities with the primary key ‘a1’ and ‘g1’, and ‘B’, ‘C’ and ‘D’ are three weak entities with the partial keys ‘b1’, ‘c1’ and ‘d1’, respectively. In addition, ‘E’ and ‘F’ are two overlapping sub-entities of ‘C’.

















6.
Given the relation schema shown in Fig. 3, in which property_ID and {county_name, LOT#} are two candidate keys and property_ID is chosen as the primary key, do the following:

i) Show which normal form it is in according the general definitions of normal forms.

ii) Transform it into 2NF.

iii) Transform it into 3NF.









propery_ID ( county_name, propery_ID ( LOT#, propery_ID ( area,



propery_ID ( price, propery_ID ( tax_rate,


{county_name, LOT#} ( property_ID, {county_name, LOT#} ( area


{county_name, LOT#} ( price, {county_name, LOT#} ( tax_rate,


area ( price, county_name ( tax_rate. 


7. (15)
i)

Show what normal form the relation schema shown in Fig. 4 is in (according 




to the general definition of normal forms).


ii)
Transform it into BCNF.


iii)
In addition, it is required to show whether your decomposition has the lossless join property or not. 







8.
Consider the relation

CLASS(Course#, Univ_Section#, InstructorName, Semester, BuildingCode,


Room#, TimePeriod, Weekdays, CreditHours).

This represents classes taught in a university, with unique Univ_Section#, Identify what you think should be various candidate keys, and write in your own words the constraints under which each candidate key would be valid.

9.
Linear Hashing

- collision resolution strategy: chaining

- split rule: when load factor > 0.7

- initially M = 4 (M: size of the primary area)

- hash functions: hi(key) = key mod 2i ( M (i = 0, 1, 2, …)

-  bucket capacity = 4

Trace the insertion process of the following keys into a linear hashing file:

32, 44, 36, 9, 14, 18, 10, 25, 5, 30, 31, 35, 7, 11, 43, 37, 29, 50, 51

10.
Explain the following concepts:


(a) composite attribute



(b) complex attribute



(c) derived attribute



(d) primary key



(e) foreign key
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