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 Q.1  a. Explain the role of concurrency control software in DBMS with an example. 
Answer:                
   Concurrency control software in DBMS ensures that several users trying to update 

the same data do so in a controlled manner so that the result of the updates is 
correct. For example, when several reservation clerks try to assign a seat on an 
airline flight, the DBMS should ensure that each seat can be accessed by only one 
clerk at a time for assignment to a passenger. 

 
  b. Define participation constraints with respect to entity in DBMS. 
Answer: 
   The participation constraint specifies whether the existence of an entity depends on 

its being related to another entity via the relationship type. This constraint specifies 
the minimum number of relationship instances that each entity can participate in. 

 
          c. Define Tuple, Attribute, Relation, and Domain in the context of relational 

model. 
Answer: 

In a relational model: 

• Tuple: A row is called a tuple. 
• Attribute: A column header is called an attribute. 
• Relation: The table is called a relation. 
• Domains: The data type describing the types of values that can appear in each column is 

represented by a domain of possible values. 
 
  d. Write a short note on Structured Query Language. 
Answer: 
Structured query language (SQL) is a database sublanguage that is used in querying, updating, and 
managing relational databases. It has statements for data definition, query, and update. Hence it is both 
DDL and DML. In addition, it has facilities for defining views on the database, for specifying security and 
authorization, for defining integrity constraints, and for specifying transaction controls. It has also rules 
for embedding SQL statements into a general purpose programming language such as Java or COBOL. 

 
  e. Explain the three commands used to modify the database. 
Answer: 
The three commands used to modify the database are: 

• INSERT Command: INSERT is used to add a single tuple to a relation. We must specify the 
relation name and the list of values for the tuple. The values should be listed in the same order 
in which the corresponding attributes were specified in the CREATE TABLE command. 

• DELETE Command: The DELETE command removes tuples from a relation. It includes a WHERE 
clause, similar to that used in SQL query, to select the tuples to be deleted. Tuples are explicitly 
deleted from only one table at a time.  
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• UPDATE Command: The UPDATE command is used to modify attribute values of one or more 
selected tuples. A WHERE clause in the UPDATE command selects the tuples to be modified 
from the single relation. 

 
  f. Explain the two levels at which the “goodness” of relation schemas can be 

measured. 
Answer: 
The two levels at which the “goodness” of relation schemas can be measured are: 

• Logical (or conceptual) level: At this level, the quality of the design is measured on the basis of- 
how users interpret the relation schemas and the meaning of their attributes. Having good 
relation schema at this level enables users to understand clearly the meaning of the data in the 
relations, and hence to formulate their queries correctly. 

• Implementation (or storage) level:At this level, the quality of the design is measured on the 
basis of-how the tuples in a base relation are stored and updated. This level applies only to the 
schemas of base relations- which will be physically stored as files. 

 
  g. Write a short note on Boyce-Codd normal form (BCNF).   (7×4) 
Answer: 
BCNF is a stricter form than 3NF. Every relation in BCNF is also in 3NF; however, a relation in 3NF is not 
necessarily in BCNF. A relation R is in BCNF if whenever a nontrivial functional dependency  

X A holds in R, then X is a super key of R.  

 Q.2 a. Define database management system. What are the functions performed by a 
typical DBMS? (6) 

Answer: 
A database management system is a collection of programs that enables users to create and maintain a 
database. The DBMS is hence a general purpose software system that performs the following functions: 

• Defining a database: It involves specifying the data types, structures and constraints for the 
data to be stored in the database. 

• Constructing the database: It is the process of storing the data itself on some storage medium 
that is controlled by the DBMS. 

• Manipulating a database: It includes such functions such as querying the database to retrieve 
specific data, updating the database to reflect changes in the mini world, and generating reports 
from the data. 

• Sharing a database: It allows multiple users and programs to access the database concurrently. 
• Data Security & Integrity: The DBMS contains functions which handle the 

security and integrity of data in the application. These can be easily invoked by the 
application and hence the application programmer need not code these functions in 
his/her programs. 

• Data Recovery & Concurrency: Recovery of data after a system failure and 
concurrent access of records by multiple users are also handled by the DBMS. 
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  b. Explain the three-schema architecture of database systems.    (6) 
Answer: 

The three-schema architecture is a convenient tool with which the user can visualize the schema 
levels in the database system. The goal of the three-schema architecture is to separate the user 
applications and the physical database. In this architecture, schemas can be defined at the following 
three levels: 

• Internal Level: The internal level has internal schemas, which describes the physical storage 
structure of the database. The internal schema uses a physical model and describes the 
complete details of data storage and access paths for the database. 

• Conceptual Level: The conceptual level has conceptual schema which describes the 
structure of the whole database for a community of users. The conceptual schema hides the 
details of physical storage structures and concentrates on describing entities, data types, 
relationships, user operations, and constraints. Usually, a representational data model is 
used to describe the conceptual schema when a database system is implemented. 

• External/View Level: The external or view level includes a number of external schemas or 
user views. Each external schema describes the part of the database that a particular user 
group is interested in and hides the rest of the database from that user group.  

 
  c. Define Data manipulation Language (DML). Explain the different types of 

DMLs. (6) 
Answer: 

Once the database schemas are completed and the database is populated with data, users must 
have some means to manipulate the database. Typical manipulations include retrieval, insertion, 
deletion, and modification of the data. The DBMS provides a set of operations or a language called 
the data manipulation language (DML) for these purposes. The two main types of DMLs are: 

• High-level or Non-Procedural DML: It can be used on its own to specify complex database 
operations in a concise manner. Many DBMSs allow high-level DML statements either to be 
entered interactively from a display monitor or terminal or to be embedded in a general-
purpose programming language. In a later case, DML statements must be identified within 
the program so that they can be extracted by a pre-compiler and processed by the DBMS. 
High-level DMLs such as SQL can specify and retrieve many records in a single DML 
statement. A query in a high-level DML often specifies which data to retrieve rather than 
how to retrieve it. 

• Low-level or Procedural DBL: It must be embedded in a general-purpose programming 
language. This type of DML typically retrieves individual records or objects from the 
database and processes each separately.  

 
 Q.3 a. Define Entity Types, Entity Sets, and Value Sets.  (6) 
Answer: 

A database usually contains group of entities that are similar. These entities share the same 
attributes, but each entity has its own value(s) for each attribute. 
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• Entity Type: An entity type defines a collection (or set) of entities that have the same 
attributes.  

• Entity Set: The collection of all entities of a particular entity type in the database at any 
point in time is called an entity set. 

• Value Set: each simple attribute of an entity type is associated with a value set (or 
domain of values), which specifies the set of values that may be assigned to that 
attribute for each individual entity.  

 
  b. Explain weak entity and aggregation in ER Model.  (6) 
Answer: 

Entity types that do not have key attributes of their own are called weak entity types. Entities 
belonging to a weak entity type are identified by being related to specific entities from another 
entity type in combination with one of their attribute values. A weak entity type always has a 
total participation constraint (existence dependency) with respect to its identifying relationship, 
because a weak entity cannot be identified without an owner entity. A weak entity type normally 
has a partial key, which is the set of attributes that can uniquely identify weak entities that are 
related to the same owner entity.  
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  c. Explain conceptual database design. Give an illustration.  (6) 
Answer: 

In the process of database design, after collecting and analyzing all the requirements, the next 
step is to create a conceptual schema for the database by using a high-level conceptual data 
model. This step is called conceptual design. The conceptual schema is a concise description of 
the data requirements of the users and includes detailed descriptions of the entity types, 
relationships, and constraints; these are expressed using the concepts provided by the high-level 
data model. Because these concepts do not include implementation details, they are usually 
easier to understand and can be used to communicate with non-technical users. The high-level 
conceptual schema can also be used as a reference to ensure that all users’ requirements are met 
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and that the requirements do not conflict. This approach enables the database designers to 
concentrate on specifying the properties of the data without being concerned with the storage 
details.
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 Q.4 a. Define candidate Key and primary Key.  (6) 
Answer: 

• Candidate Key: A candidate key is a unique identifier for a tuple (row) within a relation 
(database table). The candidate key may be either simple (a single attribute) or composite (two 
or more attributes). By definition, every relation must have at least one candidate key, but it is 
possible for a relation to have more than one candidate key. If there is only one candidate key, it 
automatically becomes the primary key for the relation. If there are multiple candidate keys, the 
designer must designate one as the primary key. 

• Primary Key: The key field that serves as the unique identifier of a specific tuple (row) in a 
relation (database table). It is common to designate one of the candidate keys as the primary 
key of the relation. 

 
  b. Explain Tuple Relational calculus.  (6) 
Answer: 
   Relational calculus is a query language for the relational model. In relational 

calculus, we write one declarative expression to specify a retrieval request, and 
hence there is no description of how to retrieve it. Therefore, relational calculus is 
considered to be a non-procedural language. A calculus expression may be written 
in different ways, but the way it is written has no bearing on how a query should 
be evaluated. The tuple relational calculus is based on specifying a number of tuple 
variables. Each tuple variable ranges over a particular database relation, meaning 
that the variable may take as its value any individual tuple from that relation. 



CT13                                          DATABASE MANAGEMENT SYSTEMS               DEC 2015 
 

© IETE                                                                                                                                 12 

 
  c. Explain concurrency control techniques used in DBMS.  (6) 
Answer: 
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 Q.5 a. Write a SQL query to find the salaries of all employees of the ‘Finance’ 
department, as well as the maximum salary, the minimum salary, and the 
average salary in this department.  (9) 

Answer: 
SELECT    SUM (SALARY), MAX (SALARY), MIN (SALARY), AVG (SALARY) 

                FROM      (EMPLOYEE JOIN DEPARTMENT ON DNO=DNUMBER) 

WHERE     DNAME=’FINANCE’. 

  b. How general constraints can be specified by the users in SQL? Explain your 
answer with an example. (9) 

Answer: 
In SQL, users can specify general constrains via declarative assertions, using the CREATE ASSERTION 
statement of the DDL. Each assertion is given a constraint name and is specified via a condition similar to 
the WHERE clause of an SQL. For example, to specify the constraint that “the salary of an employee 
must not be greater than the salary of the manager of the department that the employee works for” in 
SQL, users may write the following assertion: 

CREATE ASSERTION SALARY_CONSTRAINT 

CHECK (NOT EXISTS 

                   (SELECT * 

FROM  EMPLOYEE E, EMPLOYEE M, DEPARTMENT D 

WHERE     E.SALARY> M.SALARY AND 

E.DNO=D.NUMBER AND 

D.MGRSSN=M.SSN)  ); 

The basic technique for writing such assertions is to specify a query that selects any tuples that violate 
the desired condition. By including this query inside a NOT EXISTS clause, the assertion will specify that 
the result of this query must be empty. Thus, the assertion is violated if the result of the query is not 
empty. 

 Q.6 a. Explain functional dependency. Mention any three inference rules used in 
functional dependencies. (3+3) 

Answer: 
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  b. Explain 2NF, 3NF and 4NF. Give an example for each. (3x2) 
Answer: 
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  c. Explain the possible reasons for a transaction to fail in the middle of 

execution in DBMS. (6) 
Answer: 
The possible reasons for a transaction to fail in the middle of execution in DBMS are: 
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• A computer failure: A hardware, software, or network error occurs in the computer system 
during transaction execution. 

• A transaction or system error: Some operation in the transaction may cause it to fail, such as 
integer overflow or division by zero. Transaction failure may also occur because of erroneous 
parameter values or because of a logical programming error. Moreover, the user may interrupt 
the transaction during its execution. 

• Local errors or exception conditions detected by the transaction: During transaction execution, 
certain conditions may occur that necessitate cancellation of the transaction. For example, data 
for the transaction may not be found. Insufficient account balance in banking database may 
cause a transaction, such as a fund withdrawal, to be cancelled. 

• Concurrency control enforcement: the concurrency control method may decide to abort the 
transaction, to be restarted later, because several transactions are in a state of deadlock. 

• Disk failure: Some disk blocks may lose their data because of read or write malfunction or a 
write operation of the transaction.  

• Physical problems and catastrophes:This refers to an endless list of problems that includes 
power or air conditioner failure, fire, theft, etc. 

 
 Q.7 a. Explain heuristics in Query Optimization. (6) 
Answer: 
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  b. Explain the components of distributed database. (6) 
Answer: 
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  c. Explain Web database. (6) 
Answer: 
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