
Compiled by: cnr.rawal@gmail.com 

DBMS Short Answer Questions 

1. What is DBMS? 

It is a collection of programs that enables user to create and maintain a database. In other words it 

is general-purpose software that provides the users with the processes of defining, constructing 

and manipulating the database for various applications. 

2. What is a Database system? 

The database and DBMS software together is called as Database system. 

3. What are the advantages of DBMS?gmail.com 

a. Redundancy is controlled. 

b. Unauthorised access is restricted. 

c. Providing multiple user interfaces. 

d. Enforcing integrity constraints. 

e. Providing backup and recovery. 

4. What are the disadvantage in File Processing System? 

a. Data redundancy and inconsistency. 

b. Difficult in accessing data. 

c. Data isolation. 

d. Data integrity. 

e. Concurrent access is not possible. 

f. Security Problems. 

5. Describe the three levels of data abstraction? 

They are three levels of abstraction: 

a. Physical level: The lowest level of abstraction describes how data are stored. 

b. Logical level: The next higher level of abstraction, describes what data are stored in 

database and what relationship among those data. 

c. View level: The highest level of abstraction describes only part of entire database. 

Define the "integrity rules"? 

There are two Integrity rules. 

 Entity Integrity: States that "Primary key cannot have NULL value" 

 Referential Integrity: States that "Foreign Key can be either a NULL value or should be 

Primary Key value of other relation. 

6. What is extension and intension? 

 Extension: It is the number of tuples present in a table at any instance. This is time 

dependent. 

 Intension: It is a constant value that gives the name, structure of table and the constraints 

laid on it. 

7. What is Data Independence? 
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Data independence means that "the application is independent of the storage structure and access 

strategy of data".  

In other words, The ability to modify the schema definition in one level should not affect the 

schema definition in the next higher level. 

Two types of Data Independence: 

1. Physical Data Independence: Modification in physical level should not affect the 

logical level. 

2. Logical Data Independence: Modification in logical level should affect the view 

level. 

NOTE: Logical Data Independence is more difficult to achieve 

8. What is a view? How it is related to data independence? 

A view may be thought of as a virtual table, that is, a table that does not really exist in its own right 

but is instead derived from one or more underlying base table. In other words, there is no stored 

file that direct represents the view instead a definition of view is stored in data dictionary.  

 

Growth and restructuring of base tables is not reflected in views. Thus the view can insulate users 

from the effects of restructuring and growth in the database. Hence accounts for logical data 

independence. 

13. What is Data Model? 

A collection of conceptual tools for describing data, data relationships data semantics and 

constraints. 

14. What is E-R model? 

This data model is based on real world that consists of basic objects called entities and of 

relationship among these objects. Entities are described in a database by a set of attributes. 

15. What is Object Oriented model? 

This model is based on collection of objects. An object contains values stored in instance variables 

with in the object. An object also contains bodies of code that operate on the object. These bodies 

of code are called methods. Objects that contain same types of values and the same methods are 

grouped together into classes. 

16. What is an Entity? 

It is a 'thing' in the real world with an independent existence. 

17. What is an Entity type? 

It is a collection (set) of entities that have same attributes. 

18. What is an Entity set? 

It is a collection of all entities of particular entity type in the database. 

19. What is an Extension of entity type? 

The collections of entities of a particular entity type are grouped together into an entity set. 
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20. What is Weak Entity set? 

An entity set may not have sufficient attributes to form a primary key, and its primary key 

compromises of its partial key and primary key of its parent entity, then it is said to be Weak Entity 

set. 

21. What is an attribute? 

It is a particular property, which describes the entity. 

22. What is a Relation Schema and a Relation? 

A relation Schema denoted by R(A1, A2, ..., An) is made up of the relation name R and the list of 

attributes Ai that it contains. A relation is defined as a set of tuples. Let r be the relation which 

contains set tuples (t1, t2, t3, ..., tn). Each tuple is an ordered list of n-values t=(v1,v2, ..., vn). 

23. What is degree of a Relation? 

It is the number of attribute of its relation schema. 

24. What is Relationship? 

It is an association among two or more entities. 

25. What is Relationship set? 

The collection (or set) of similar relationships. 

26. What is Relationship type? 

Relationship type defines a set of associations or a relationship set among a given set of entity 

types. 

27. What is degree of Relationship type? 

It is the number of entity type participating. 

28. What is DDL (Data Definition Language)? 

A data base schema is specifies by a set of definitions expressed by a special language called DDL. 

29. What is VDL (View Definition Language)? 

It specifies user views and their mappings to the conceptual schema. 

30. What is SDL (Storage Definition Language)? 

This language is to specify the internal schema. This language may specify the mapping between 

two schemas. 

31. What is Data Storage - Definition Language? 

The storage structures and access methods used by database system are specified by a set of 

definition in a special type of DDL called data storage-definition language. 

32. What is DML (Data Manipulation Language)? 
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This language that enable user to access or manipulate data as organised by appropriate data model. 

Procedural DML or Low level: DML requires a user to specify what data are needed and how to 

get those data. 

Non-Procedural DML or High level: DML requires a user to specify what data are needed 

without specifying how to get those data. 

33. What is DML Compiler? 

It translates DML statements in a query language into low-level instruction that the query 

evaluation engine can understand. 

34. What is Query evaluation engine? 

It executes low-level instruction generated by compiler. 

35. What is DDL Interpreter? 

It interprets DDL statements and record them in tables containing metadata. 

36. What is Record-at-a-time? 

The Low level or Procedural DML can specify and retrieve each record from a set of records. This 

retrieve of a record is said to be Record-at-a-time. 

37. What is normalization? 

It is a process of analysing the given relation schemas based on their Functional Dependencies 

(FDs) and primary key to achieve the properties 

(1).Minimizing redundancy, (2). Minimizing insertion, deletion and update anomalies. 

38. What is Functional Dependency? 

A Functional dependency is denoted by X Y between two sets of attributes X and Y that are subsets 

of R specifies a constraint on the possible tuple that can form a relation state r of R. The constraint 

is for any two tuples t1 and t2 in r if t1[X] = t2[X] then they have t1[Y] = t2[Y]. This means the 

value of X component of a tuple uniquely determines the value of component Y. 

43. What is Lossless join property? 

It guarantees that the spurious tuple generation does not occur with respect to relation schemas 

after decomposition. 

44. What is 1 NF (Normal Form)? 

The domain of attribute must include only atomic (simple, indivisible) values. 

45. What is Fully Functional dependency? 

It is based on concept of full functional dependency. A functional dependency X -> Y is full 

functional dependency if removal of any attribute A from X means that the dependency does not 

hold any more. 

46. What is 2NF? 
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A relation schema R is in 2NF if it is in 1NF and every non-prime attribute A in R is fully 

functionally dependent on primary key. 

47. What is 3NF? 

A relation schema R is in 3NF if it is in 2NF and for every FD X A either of the following is true 

1. X is a Super-key of R. 

2. A is a prime attribute of R. 

In other words, if every non prime attribute is non-transitively dependent on primary key. 

48. What is BCNF (Boyce-Codd Normal Form)? 

A relation schema R is in BCNF if it is in 3NF and satisfies an additional constraint that for every 

FD X A, X must be a candidate key. 

49. What is 4NF? 

A relation schema R is said to be in 4NF if for every Multivalued dependency X Y that holds over 

R, one of following is true. 

1.) X is subset or equal to (or) XY = R. 

2.) X is a super key. 

50. What is Domain-Key Normal Form? 

A relation is said to be in DKNF if all constraints and dependencies that should hold on the the 

constraint can be enforced by simply enforcing the domain constraint and key constraint on the 

relation. 

55. What is meant by query optimization? 

The phase that identifies an efficient execution plan for evaluating a query that has the least 

estimated cost is referred to as query optimization. 

56. What is durability in DBMS? 

Once the DBMS informs the user that a transaction has successfully completed, its effects should 

persist even if the system crashes before all its changes are reflected on disk. This property is called 

durability. 

57. What do you mean by atomicity and aggregation? 

Atomicity: Either all actions are carried out or none are. Users should not have to worry about the 

effect of incomplete transactions. DBMS ensures this by undoing the actions of incomplete 

transactions. 

Aggregation: A concept which is used to model a relationship between a collection of entities and 

relationships. It is used when we need to express a relationship among relationships. 

58. What are the different phases of transaction? 

Different phases are 

1.) Analysis phase, 

2.) Redo Phase, 

3.) Undo phase. 
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61. What do you mean by flat file database? 

It is a database in which there are no programs or user access languages. It has no cross-file 

capabilities but is user-friendly and provides user-interface management. 

62. What is "transparent DBMS"? 

It is one, which keeps its Physical Structure hidden from user. 

63. What is a query? 

A query with respect to DBMS relates to user commands that are used to interact with a data base. 

The query language can be classified into data definition language and data manipulation language. 

64. What are the primitive operations common to all record management systems? 

Addition, deletion and modification. 

65. Name the buffer in which all the commands that are typed in are stored? 

'Edit' Buffer. 

67. What are the unary operations in Relational Algebra? 

PROJECTION and SELECTION. 

68. Are the resulting relations of PRODUCT and JOIN operation the same? 

No. 

PRODUCT: Concatenation of every row in one relation with every row in another. 

JOIN: Concatenation of rows from one relation and related rows from another. 

69. What is RDBMS KERNEL? 

Two important pieces of RDBMS architecture are the kernel, which is the software, and the data 

dictionary, which consists of the system-level data structures used by the kernel to manage the 

database You might think of an RDBMS as an operating system (or set of subsystems), designed 

specifically for controlling data access; its primary functions are storing, retrieving, and securing 

data. An RDBMS maintains its own list of authorized users and their associated privileges; 

manages memory caches and paging; controls locking for concurrent resource usage; dispatches 

and schedules user requests; and manages space usage within its table-space structures. 

70. Name the sub-systems of a RDBMS. 

I/O, Security, Language Processing, Process Control, Storage Management, Logging and 

Recovery, Distribution Control, Transaction Control, Memory Management, Lock Management. 

71. Which part of the RDBMS takes care of the data dictionary? How? 

Data dictionary is a set of tables and database objects that is stored in a special area of the database 

and maintained exclusively by the kernel. 

72. What is the job of the information stored in data-dictionary? 
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The information in the data dictionary validates the existence of the objects, provides access to 

them, and maps the actual physical storage location. 

73. How do you communicate with an RDBMS? 

You communicate with an RDBMS using Structured Query Language (SQL). 

74. Define SQL and state the differences between SQL and other conventional programming 

Languages. 

SQL is a nonprocedural language that is designed specifically for data access operations on 

normalized relational database structures. The primary difference between SQL and other 

conventional programming languages is that SQL statements specify what data operations should 

be performed rather than how to perform them. 

75. What is database Trigger? 

A database trigger is a PL/SQL block that can defined to automatically execute for insert, update, 

and delete statements against a table. The trigger can e defined to execute once for the entire 

statement or once for every row that is inserted, updated, or deleted. For any one table, there are 

twelve events for which you can define database triggers. A database trigger can call database 

procedures that are also written in PL/SQL. 

76. What is Storage Manager? 

It is a program module that provides the interface between the low-level data stored in database, 

application programs and queries submitted to the system. 

79. What is Buffer Manager? 

It is a program module, which is responsible for fetching data from disk storage into main memory 

and deciding what data to be cache in memory. 

80. What is Transaction Manager? 

It is a program module, which ensures that database, remains in a consistent state despite system 

failures and concurrent transaction execution proceeds without conflicting. 

81. What is File Manager? 

It is a program module, which manages the allocation of space on disk storage and data structure 

used to represent information stored on a disk. 

82. What is Authorization and Integrity manager? 

It is the program module, which tests for the satisfaction of integrity constraint and checks the 

authority of user to access data. 

83. What are stand-alone procedures? 

Procedures that are not part of a package are known as stand-alone because they independently 

defined. A good example of a stand-alone procedure is one written in a SQL*Forms application. 

These types of procedures are not available for reference from other Oracle tools. Another 

limitation of stand-alone procedures is that they are compiled at run time, which slows execution. 
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84. What is sub-query? Explain properties of sub-query? 

Sub-queries are often referred to as sub-selects, as they allow a SELECT statement to be executed 

arbitrarily within the body of another SQL statement. A sub-query is executed by enclosing it in a 

set of parentheses. Sub-queries are generally used to return a single row as an atomic value, though 

they may be used to compare values against multiple rows with the IN keyword. 

A subquery is a SELECT statement that is nested within another T-SQL statement. A subquery 

SELECT statement if executed independently of the T-SQL statement, in which it is nested, will 

return a resultset. Meaning a subquery SELECT statement can standalone and is not depended on 

the statement in which it is nested. A subquery SELECT statement can return any number of 

values, and can be found in, the column list of a SELECT statement, a FROM, GROUP BY, 

HAVING, and/or ORDER BY clauses of a T-SQL statement. A Subquery can also be used as a 

parameter to a function call. Basically a subquery can be used anywhere an expression can be used. 

85. What are different Types of Join? 

Cross Join A cross join that does not have a WHERE clause produces the Cartesian product of 

the tables involved in the join. The size of a Cartesian product result set is the number of rows in 

the first table multiplied by the number of rows in the second table. The common example is when 

company wants to combine each product with a pricing table to analyze each product at each price. 

Inner Join A join that displays only the rows that have a match in both joined tables is known as 

inner Join. This is the default type of join in the Query and View Designer. 

Outer Join A join that includes rows even if they do not have related rows in the joined table is 

an Outer Join. You can create three different outer join to specify the unmatched rows to be 

included: 

Left Outer Join: In Left Outer Join all rows in the first-named table i.e. "left" table, which appears 

leftmost in the JOIN clause are included. Unmatched rows in the right table do not appear. 

Right Outer Join: In Right Outer Join all rows in the second-named table i.e. "right" table, which 

appears rightmost in the JOIN clause are included. Unmatched rows in the left table are not 

included. 

Full Outer Join: In Full Outer Join all rows in all joined tables are included, whether they are 

matched or not. 

Self Join This is a particular case when one table joins to itself, with one or two aliases to avoid 

confusion. A self join can be of any type, as long as the joined tables are the same. A self join is 

rather unique in that it involves a relationship with only one table. The common example is when 

company has a hierarchal reporting structure whereby one member of staff reports to another. Self 

Join can be Outer Join or Inner Join. 

86. What are primary keys and foreign keys? 

Primary keys are the unique identifiers for each row. They must contain unique values and cannot 

be null. Due to their importance in relational databases, Primary keys are the most fundamental of 

all keys and constraints. A table can have only one Primary key. Foreign keys are both a method 

of ensuring data integrity and a manifestation of the relationship between tables. 

87. What is RDBMS? 

Relational Data Base Management Systems (RDBMS) are database management systems that 

maintain data records and indices in tables. Relationships may be created and maintained across 
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and among the data and tables. In a relational database, relationships between data items are 

expressed by means of tables. Interdependencies among these tables are expressed by data values 

rather than by pointers. This allows a high degree of data independence. An RDBMS has the 

capability to recombine the data items from different files, providing powerful tools for data usage. 

88. What are the properties of the Relational tables? 

Relational tables have six properties: 

1. Values are atomic. 

2. Column values are of the same kind. 

3. Each row is unique. 

4. The sequence of columns is insignificant. 

5. The sequence of rows is insignificant. 

6. Each column must have a unique name. 

89. What is Normalization? 

Database normalization is a data design and organization process applied to data structures based 

on rules that help building relational databases. In relational database design, the process of 

organizing data to minimize redundancy is called normalization. Normalization usually involves 

dividing a database into two or more tables and defining relationships between the tables. The 

objective is to isolate data so that additions, deletions, and modifications of a field can be made in 

just one table and then propagated through the rest of the database via the defined relationships. 

90. What is De-normalization? 

De-normalization is the process of attempting to optimize the performance of a database by adding 

redundant data. It is sometimes necessary because current DBMSs implement the relational model 

poorly. A true relational DBMS would allow for a fully normalized database at the logical level, 

while providing physical storage of data that is tuned for high performance. De-normalization is a 

technique to move from higher to lower normal forms of database modeling in order to speed up 

database access. 

91. What are different normalization forms? 

1. 1NF: Eliminate Repeating Groups Make a separate table for each set of related 

attributes, and give each table a primary key. Each field contains at most one value 

from its attribute domain. 

2. 2NF: Eliminate Redundant Data If an attribute depends on only part of a multi-

valued key, remove it to a separate table. 

3. 3NF: Eliminate Columns Not Dependent On Key If attributes do not contribute 

to a description of the key, remove them to a separate table. All attributes must be 

directly dependent on the primary key. 

4. BCNF: Boyce-Codd Normal Form If there are non-trivial dependencies between 

candidate key attributes, separate them out into distinct tables. 

5. 4NF: Isolate Independent Multiple Relationships No table may contain two or 

more 1:n or n:m relationships that are not directly related. 

6. 5NF: Isolate Semantically Related Multiple Relationships There may be 

practical constrains on information that justify separating logically related many-

to-many relationships. 
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Remember, these normalization guidelines are cumulative. For a database to be in 3NF, it must 

first fulfill all the criteria of a 2NF and 1NF database. 

92. What is Stored Procedure? 

A stored procedure is a named group of SQL statements that have been previously created and 

stored in the server database. Stored procedures accept input parameters so that a single procedure 

can be used over the network by several clients using different input data. And when the procedure 

is modified, all clients automatically get the new version. Stored procedures reduce network traffic 

and improve performance. Stored procedures can be used to help ensure the integrity of the 

database. 

93. What is Nested Trigger? 

A trigger can also contain INSERT, UPDATE and DELETE logic within itself, so when the trigger 

is fired because of data modification it can also cause another data modification, thereby firing 

another trigger. A trigger that contains data modification logic within itself is called a nested trigger. 

94. What is View? 

A simple view can be thought of as a subset of a table. It can be used for retrieving data, as well as 

updating or deleting rows. Rows updated or deleted in the view are updated or deleted in the table the 

view was created with. It should also be noted that as data in the original table changes, so does data 

in the view, as views are the way to look at part of the original table. The results of using a view are 

not permanently stored in the database. The data accessed through a view is actually constructed 

using standard T-SQL select command and can come from one to many different base tables or even 

other views 

95. What are data and information, and how are they related in a database? 

Data is recorded facts and figures, and information is knowledge derived from data. A database stores 

data in such a way that information can be created. 

96. Why is a database considered to be "self-describing"? 

In addition to the users' data, a database contains a description of its own structure. This descriptive 

data is called "metadata." 

  



Compiled by: cnr.rawal@gmail.com 

Short Answer Question 

1. What is SQL, and why is it important? 

SQL stands for Structured Query Language, and is the most important data processing language 

in use today. It is not a complete programming language like Java or C#, but a data sublanguage 

used for creating and processing database data and metadata. All DBMS products today use SQL. 

7. Write an SQL SELECT statement to display all the columns of the STUDENT table but only 

those rows where the Grade column is greater than or equal to 90. 

SELECT * FROM STUDENT WHERE Grade >= 90; 

8. Name and briefly describe the five SQL built-in functions. 

COUNT: computes the number of rows in a table.  

SUM: totals numeric columns.  

AVG: computes the average value.  

MAX: obtains the maximum value of a column in a table.  

MIN: obtains the minimum value of a column in a table. 

9. Write an SQL SELECT statement to count the number of rows in STUDENT table and 

display the result with the label NumStudents. 

SELECT COUNT(*) AS NumStudents FROM STUDENT; 

10. What is an SQL subquery? 

An SQL subquery is a means of querying two or more tables at the same time. The subquery itself 

is an SQL SELECT statement contained within the WHERE clause of another SQL SELECT 

statement, and separated by being enclosed in parenthesis. Some subqueries have equivalent SQL 

join structures, but correlated subqueries cannot be duplicated by a join.. 

11. Why are functional dependencies not equations? 

Equations deal with numerical relationships. A functional dependency deals with the existence of 

a determinant relationship between attributes, regardless of whether or not there is a numerical 

relationship between them. Thus, if we know that there is no hot water every Wednesday, No-Hot-

Water is functionally dependent on Wednesday. So, if we know it is Wednesday, then we know 

we will have No-Hot-Water. This is a functional dependency, but not an equation. 

  What is a foreign key, and what is it used for? 

A foreign key is used to establish relationships among relations in the relational model. 

Technically, a foreign key is a column (or columns) appearing in one relation that is (are) the 

primary key of another table. Although there may be exceptions, the values in the foreign key 

columns usually must correspond to values existing in the set of primary key values. This 

correspondence requirement is created in a database using a referential integrity constraint on the 

foreign key. 

  What are insertion and deletion anomalies? 
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A deletion anomaly occurs when, by deleting the facts about one entity, we inadvertently delete 

facts about another entity; with one deletion, we lose facts about two entities.  

For example, if we delete the tuple for Student 001289 from a table, we may lose not only the fact 

that Student 001289 is in Pierce Hall, but also the fact that he has $200 left in his security deposit. 

An insertion anomaly happens when we encounter the restriction that we cannot insert a fact about 

one entity until we have an additional fact about another entity. For example, we want to store the 

fact that the security deposit for Pierce Hall is $300, but we cannot enter this data into the Student 

relation until a student registers for Pierce Hall. 

  What does it mean when we say that a relation is in Boyce-Codd Normal Form (BCNF)? 

A relation is in BCNF when every determinant in the relation is a candidate key. This means that 

any possible primary key can determine all other attributes in the relation. Attributes may not be 

determined by non-candidate key attributes or part of a composite candidate key. Thus it is said "I 

swear to construct my tables so that all nonkey columns are dependent on the key, the whole key 

and nothing but the key, so help me Codd!" 

  You have been given a set of tables with data and asked to create a new database to store 

them. When you examine the data values in the tables, what are you looking for? 

(1) Multivalued dependencies, (2) Functional dependencies, (3) Candidate keys, (4) Primary keys 

and (5) Foreign keys. 

  Why do normalized tables require more complex SQL when SQL statements are used in 

application programs? 

Tables that are normalized contain data that has been distributed among the tables, but which may 

need to be recombined to answer queries from an application. To recombine the data, the 

programmer will have to use subqueries and/or joins. These SQL structures are more complex to 

write than a simple SELECT statement. 

  What is the multivalue, multicolumn problem? Include an example not used in the text. 

The multivalue, multicolumn problem occurs when a table is designed to include multiple columns 

that hold variations of one type of attribute data. One example is where boat owners have the 

names of their boats stored as BOAT_01, BOAT_02 and BOAT_03. 

 Why is the multivalue, multicolumn problem another form of the multivalued dependency 

problem? 

Both problems try to store multiple values on an attribute in a table. In the multivalue, 

multiplecolumn problem, the multiple values are stored in different columns. In the mutlivalued 

dependency problem the multiple values are stored in different rows. In both cases, the solution is 

the same: store the multiple values in a separate table. 

 What is the inconsistent values problem? Include an example not used in the text. 

The inconsistent values problem occurs when different users or data sources use slightly different 

forms of the same data value. One example is where automobiles are specified as "Ford, 2-door, 

Red" in one cell and "Red Ford 2-door" in another. 

 Explain the relationship between entity, entity class, and entity instance. 
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An entity is something that can be identified in the users' work environment, something that the 

users want to track. Entities of a given type are grouped into entity classes. An entity instance is 

the representation of a particular entity. 

 Explain the difference between attributes and identifiers. 

Entities have attributes. Attributes are properties that describe the entity's characteristics. Entity 

instances have identifiers. Identifiers are attributes that name, or identify, entity instances. 

 Name and describe three types of binary relationships. 

1:1 - a single entity instance of one type is related to a single-entity instance of another type. 

1:N - a single entity instance of one type is related to many-entity instances of another type. 

M:N - many-entity instances of one type relate to many-entity instances of another type. 

 What is a recursive relationship? Give an example not used in the text. 

A recursive relationship is a relationship between an entity and itself. For example, given the entity 

PERSON, a recursive relationship could be used to show a PERSON and his or her SIBLINGs 

(brothers and sisters). 

What are the steps for transforming an entity into a table? 

The steps are: (1) specify the primary key, (2) specify candidate keys, (3) specify column 

properties including null status, data type, default value (if any), and data constraints (if any), and 

(4) verifying normalization. 

  Define a surrogate key, describe the ideal primary key and explain how surrogate keys 

meet this ideal. 

The ideal primary key is short, numeric and fixed. A surrogate key is a unique, DBMS-supplied 

identifier intended to be used as the primary key of a table. Further, the DBMS will not allow the 

value of a surrogate key to be changed. The values of a surrogate key have no meaning to the users 

and are usually hidden on forms and reports. By design, they are short, numeric and fixed and thus 

meet the definition of the ideal primary key 

  Define and discuss data constraints. 

Data constraints on a column are the limits put on the values the data can have. There are four 

types of data constraints: (1) domain constraints, which define a limited set of values for the 

column, (2) range constraints, which specify that the values must fall within a certain range, (3) 

intrarelation constraints, which define what values the column can have based on values of other 

columns in the same table, and (4) interrelation constraints, which define values the column can 

have based on values of columns in other tables. 

  In general, how are recursive relationships handled in a database design? 

A recursive relationship is a relationship among entities of the same class, and is represented in 

the same way as other relationships are. The rows of the tables can take two different roles, 

however. Some are parent rows, and others are child rows. Further, the table will contain both its 

own primary key and the foreign key that links back to the table itself. If a row has no parent, then 

the value of the foreign key column in that row will be null. If the row has a parent, then there 
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must be a foreign key value in that row that corresponds to the primary key value of another row 

in the table. 

  What is a cascading update? 

Referential integrity constraints require that foreign key values in one table correspond to primary 

key values in another. If the value of the primary key is changed -- that is, updated -- the value of 

the foreign key must immediately be changed to match it. Cascading updates will set this change 

to be done automatically by the DBMS whenever necessary. 

 What is a SQL view? Briefly explain the use of views. 

A SQL view is a virtual table built from other tables or views. Views are used to (1) hide columns 

or rows, (2) show the results of computed columns, (3) hide complicated SQL syntax, (4) layer 

built-in functions, (5) provide a level of indirection between application programs and tables, (6) 

assign different sets of processing permissions to tables, and (7) to assign different sets of triggers 

to the same table. 

 Explain the "paradigm mismatch" between SQL and application programming languages. 

SQL statements return a set of rows, while an application program works on one row at a time. To 

resolve this mismatch the results of SQL statements are processed as pseudofiles, using a cursor 

or pointer to specify which row is being processed. 

 Name four applications for triggers. 

(1) providing default values, (2) enforcing data constraints, (3) updating views and (4) enforcing 

referential integrity 

 What are stored procedures, and how do they differ from triggers? 

A stored procedure is a program that is stored within the database and is compiled when used. 

They can receive input parameters and they can return results. Unlike triggers, their scope is 

database-wide; they can be used by any process that has permission to use the database stored 

procedure. 

 What are the advantages of using stored procedures? 

The advantages of stored procedures are (1) greater security, (2) decreased network traffic, (3) the 

fact that SQL can be optimized and (4) code sharing which leads to less work, standardized 

processing, and specialization among developers. 

 What is a dependency graph? 

A dependency graph is a diagram that is used to portray the connections between database 

elements. For example, a change in a table can potentially impact relationships, views, indexes, 

triggers, stored procedures, and application programs. These impacts need to be known and 

accounted for before making database changes. 

 Explain how to add a NOT NULL column to a table. 

First, add the column as NULL. Then use UPDATE to add data to every row. Finally use an 

ALTER TABLE . . . ALTER COLUMN statement to change the column constraint to NOT NULL. 
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 You have two tables, EMPLOYEE and COMPUTER that are in a one-to-one 

relationship. The foreign key is EmpNumber in COMPUTER which references 

EmpNumber as the primary key of EMPLOYEE. Explain what must be done to 

convert the one-to-one EMPLOYEE-COMPUTER relationship to a one-to-many 

relationship where one employee can have more than one computer. 

In the one-to-one relationship, there will be a constraint on EmpNumber as a foreign key in 

COMPUTER stating that EmpNumber must be unique. To convert the relationship to a one-to-

many relationship, just drop this constraint. 

 Explain the difference between an exclusive lock and a shared lock. 

An exclusive lock prohibits other users from reading the locked resource; a shared lock allows 

other users to read the locked resource, but they cannot update it. 

 Explain the difference between optimistic locking and pessimistic locking. 

Optimistic locking assumes no transaction conflict will occur and deals with the consequences if 

it does. Pessimistic locking assumes that conflict will occur and so prevents it ahead of time with 

locks. In general, optimistic locking is preferred for the Internet and for many intranet applications. 

 What is deadlock? How can it be avoided? How can it be resolved once it occurs? 

Deadlock occurs when two transactions are each waiting on a resource that the other transaction 

holds. Deadlock can be prevented by requiring transactions to acquire all locks at the same time; 

once it occurs, the only way to cure it is to abort one of the transactions and back out of partially 

completed work. 

 What are the major functions of the database administrator? 

Managing database structure, controlling concurrent processing, managing processing rights and 

responsibilities, developing database security, providing for database recovery, managing the 

DBMS and maintaining the data repository. 

 Explain what we mean by an ACID transaction. 

An ACID transaction is one that is atomic, consistent, isolated, and durable. Durable means that 

database changes are permanent. Consistency can mean either statement level or transaction level 

consistency. With transaction level consistency, a transaction may not see its own changes. There 

are four transaction isolation levels: read committed, read uncommitted, repeatable read and 

serialization. Atomic means it is performed as a unit. 

 Describe concurrency control. 

Concurrency control is the process managing simultaneous operations against a database so that 

database integrity is not compromised. There are two approaches to concurrency control. The 

pessimistic approach involves locking and the optimistic approach involves versioning. 

 Explain locking. 

Locking is denying others the ability to update a record until someone completes the update or 

releases the record. Locking can occur on many different levels in a database. It can occur at the 
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database, table, record, or field level. A lock can be shared (another can read the record while an 

update is in progress) or exclusive (no one can read the record while an update is in progress). 

 Explain issues for database performance. 

The installation of the database is an important issue since the better the installation, the better the 

performance could be. Memory usage is learning how the DBMS uses main memory and then 

using that knowledge to enable better performance. I/O is usually very intense in a DB, so 

understanding how users will use the data will help to prepare the database better. CPU usage and 

application tuning are also important considerations. 

 Describe the difference between homogeneous and heterogeneous distributed database. 

A homogenous database is one that uses the same DBMS at each node. Either each node can work 

independently or a central DBMS may coordinate database activities. A heterogeneous database 

is one that may have a different DBMS at each node. It may support some or all of the functionality 

of one logical database. It may support full Distributed DBMS functionality or partial Distributed 

DBMS functionality. 

 What is a distributed database? 

A distributed database is a single logical database that is spread across more than one node or 

locations that are all connected via some communication link. It requires multiple DBMSs, running 

at each remote site. A distributed database can be either homogenous (same DBMS at each node) 

or heterogeneous (different DBMS at some nodes). 

What are some of the important security features of a DBMS? 

One of the features includes the use of views which allows the presentation of only data needed 

by someone and limits the capability of database updates. The use of integrity controls includes 

such things as domains, assertions, and checks. Also authorization rules, user-defined procedures, 

encryption, authentication schemes, and backups are important. 

Describe the difference between embedded and dynamic SQL. 

Embedded SQL is the process of including hard coded SQL statements. These statements do not 

change unless the source code is modified. Dynamic SQL is the process of generating SQL on the 

fly. The statements generated do not have to be the same each time. 

 Explain the difference between two and three-tier architectures. 

A three-tier architecture includes a client and two server layers. The application code is stored on 

the application server and the database is stored on the database server. A two-tier architecture 

includes a client and one server layer. The database is stored on the database server. 

 Describe and contrast SQL and QBE. 

QBE is a direct-manipulation database language that uses a graphical approach to query 

construction. Some database systems translate QBE queries into SQL. QBE does not adhere to a 

standard but SQL does. Both SQL and QBE are relational database languages. 

 Briefly describe an outer join. 
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An outer join includes the records that match and those that do not have a matching value in another 

table. Outer joins can be a LEFT outer join (includes all records from the first table listed) or a 

RIGHT outer join (includes all records from the second table listed). Outer joins are not easily 

used with more than two tables. 

 Describe a subquery. 

A subquery is a query that is composed of two queries. The first query (inner query) is within the 

WHERE clause of the other query (outer query). In some cases the inner query provides results 

for the outer query to process. In other cases, the outer query results provide results for the inner 

query (correlated subquery). 

 What are the steps to follow when preparing to create a table? 

1. Identify the data type, length, and precision for each attribute. 2. Identify the columns that can 

accept a null value. 3. Identify the columns that need to be unique. 4. Identify primary and related 

foreign keys with the parent table being created before the child. 5. Determine default values. 6. 

Determine where the domain values are that need to be constrained. 7. Create the indexes. 

 What are some disadvantages of a standard language such as SQL? 

A standard language can hinder the effort to create a new language. One standard is never enough 

to meet all of the business needs. A standard can be a compromise among interested parties which 

can cause the standard to not be ideal. If a standard is altered by some, than portability between 

platforms could be hurt. 

 Explain a join between tables 

A join allows tables to be linked to other tables when a relationship between the tables exists. The 

relationships are established by using a common column in the tables and often uses the 

primary/foreign key relationship. 

 Describe and contrast a trigger and a procedure. 

Triggers are stored and controlled in the DBMS. A trigger is executed automatically when a 

condition is met (INSERT, UPDATE, or DELETE). A procedure is also stored in a database. A 

procedure is not executed automatically. 

 Explain what needs to happen to convert a relation to third normal form 

First you must verify that a relation is in both first normal form and second normal form. If the 

relation is not, you must convert into second normal form. After a relation is in second normal 

form, you must remove all transitive dependencies. 

Describe domain constraints. 

Domain constraints include entity integrity and referential integrity. The domain is a set of values 

that may be assigned to an attribute. The entity integrity rule states that no part of a primary key 

cannot be null. Referential integrity states that each foreign key value must match a primary key 

value or be null. 

 Explain the difference between total specialization and partial specialization. 
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Total specialization exists when every instance of a supertype must also be an instance of a 

subtype. Partial specialization exists when every instance of a supertype does not have to be an 

instance of a subtype. 

 Explain the difference between an ERD and EER. 

An EER includes everything in an ERD and an EER allows for more complex relationships than 

an ERD. An EER allows for object-oriented data modeling and include supertypes and subtypes 

entities and inheritance. 

 Explain some of the main goals of normalization. 

Normalization should minimize data redundancy. It should also simplify referential integrity 

constraints. Normalization will also make it easier to insert, update, and delete data. And finally, 

it provides better design. 

 Briefly explain an ERD. 

An ERD is a detailed logical representation of the data for an organization. The ERD includes 

entities, attributes, relationships, and cardinalities. An ERD is the mechanism where an entity-

relationship model is displayed. 

 Explain minimum and maximum cardinality. 

Minimum cardinality is the minimum number of instances of an entity that can be associated with 

each instance of another entity. Maximum cardinality is the maximum number of instances of an 

entity that can be associated with each instance of another entity. 

 Briefly describe the six database activities that occur during the systems development 

life cycle. 

The enterprise modeling that analyzes the current data processing. Conceptual data modeling that 

identifies entities, relationships, and attributes. The logical database design that identifies data 

integrity and security requirements. The physical database design and definition that defines the 

database to a DBMS. The database implementation that installs and converts data from prior 

systems. Database maintenance that fixes errors in the database and database applications. 

 What's the difference between a primary key and a unique key? 

Both primary key and unique key enforces uniqueness of the column on which they are defined. 

But by default primary key creates a clustered index on the column, where are unique creates a 

nonclustered index by default. Another major difference is that, primary key doesn't allow NULLs, 

but unique key allows one NULL only. 

 What is the difference between a HAVING CLAUSE and a WHERE CLAUSE? 

They specify a search condition for a group or an aggregate. But the difference is that HAVING 

can be used only with the SELECT statement. HAVING is typically used in a GROUP BY clause. 

When GROUP BY is not used, HAVING behaves like a WHERE clause. Having Clause is 

basically used only with the GROUP BY function in a query whereas WHERE Clause is applied 

to each row before they are part of the GROUP BY function in a query. 
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 What are the properties and different Types of Sub-Queries? 

1. Properties of Sub-Query 
1. A sub-query must be enclosed in the parenthesis. 

2. A sub-query must be put in the right hand of the comparison operator, and 

3. A sub-query cannot contain an ORDER-BY clause. 

4. A query can contain more than one sub-query. 

2. Types of Sub-Query 
1. Single-row sub-query, where the sub-query returns only one row. 

2. Multiple-row sub-query, where the sub-query returns multiple rows,. and 

3. Multiple column sub-query, where the sub-query returns multiple columns 

 What is PRIMARY KEY? 

A PRIMARY KEY constraint is a unique identifier for a row within a database table. Every table 

should have a primary key constraint to uniquely identify each row and only one primary key 

constraint can be created for each table. The primary key constraints are used to enforce entity 

integrity. 

 What is UNIQUE KEY constraint? 

A UNIQUE constraint enforces the uniqueness of the values in a set of columns, so no duplicate 

values are entered. The unique key constraints are used to enforce entity integrity as the primary 

key constraints. 

 What is FOREIGN KEY? 

A FOREIGN KEY constraint prevents any actions that would destroy links between tables with 

the corresponding data values. A foreign key in one table points to a primary key in another table. 

Foreign keys prevent actions that would leave rows with foreign key values when there are no 

primary keys with that value. The foreign key constraints are used to enforce referential integrity. 

 What is CHECK Constraint? 

A CHECK constraint is used to limit the values that can be placed in a column. The check 

constraints are used to enforce domain integrity. 

 What is NOT NULL Constraint? 

A NOT NULL constraint enforces that the column will not accept null values. The not null 

constraints are used to enforce domain integrity, as the check constraints. 

1. 1NF: Eliminate Repeating Groups Make a separate table for each set of related attributes, and 

give each table a primary key. Each field contains at most one value from its attribute domain. 

2. 2NF: Eliminate Redundant Data If an attribute depends on only part of a multi-valued key, 

remove it to a separate table. 

3. 3NF: Eliminate Columns Not Dependent On Key If attributes do not contribute to a description 

of the key, remove them to a separate table. All attributes must be directly dependent on the 

primary key. 

4. BCNF: Boyce-Codd Normal Form If there are non-trivial dependencies between candidate key 

attributes, separate them out into distinct tables. 
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5. How to select unique records from a table? 

Select unique records from a table by using DISTINCT keyword. 

Select DISTINCT StudentID, StudentName from Student. 

6. Which operator is used in query for pattern matching? 

LIKE operator is used for pattern matching, and it can be used as -. 

1. % - Matches zero or more characters. 

2. _(Underscore) – Matching exactly one character. 

Select * from Student where studentname like 'a%' 

Select * from Student where studentname like 'ami_' 

 

What are Constraints in SQL? 

Constraints are used to specify the rules concerning data in the table. It can be applied for single 

or multiple fields in an SQL table during creation of table or after creationg using the ALTER 

TABLE command. The constraints are: 

NOT NULL - Restricts NULL value from being inserted into a column. 

CHECK - Verifies that all values in a field satisfy a condition. 

DEFAULT - Automatically assigns a default value if no value has been specified for the field. 

UNIQUE - Ensures unique values to be inserted into the field. 

INDEX - Indexes a field providing faster retrieval of records. 

PRIMARY KEY - Uniquely identifies each record in a table. 

FOREIGN KEY - Ensures referential integrity for a record in another table. 

7. Join 

 
8. What are the ACID properties? 

answer: ACID properties refer to the four properties of transactions in SQL- 

 

Atomicity – All the operations in the transaaction are performed as a whole or not performed at 

all. 
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Consistency: State of database changes only on successfully committed transaction. 

Isolation: Even with concurrent execution of the multiple transactions, the final state of the DB 

would be same as if transactions got executed sequentially. In other words, each transaction is 

isolated from one another. 

Durability: Even in the state of crash or power loss the state of the committed transaction remain 

persistent. 

 

9. What is Relationship? How many types of Relationship are there? 

The relationship can be defined as the connection between more than one tables in the database. 

 

There are 4 types of relationships 

 

One to One Relationship 

Many to One Relationship 

Many to Many Relationship 

One to Many Relationship 

10. What is the Cursor? 

 

Answer: A cursor is a database object which is used to manipulate data in a row-to-row manner. 

 

Cursor follows steps as given below 

 

Declare Cursor 

Open Cursor 

Retrieve row from the Cursor 

Process the row 

Close Cursor 

Deallocate Cursor 

 


