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 Database management

 File Elements

 Computers store data in a file, which can be defined simply as a collection of data. 

 A computer file is organized in a particular way with a well-defined structure for the 

information in the file. 

 A computer file consists of a collection of records, each of which is made up of fields. The 

various fields consist of groups of characters.
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 Database management

 Data

 The smallest unit of storage is the byte, which consists of 8 bits. 

 This byte can represent numbers, characters, or parts of an image. The unit of interest in 

processing business data is the character, for example, the number 9 or the letter A.

 A key to a record is a specific field of interest that will be used as a basis for storing and 

retrieving data.
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 Database management

 Direct-Access Files

 There are two major types of files: 

 Sequential and 

 Direct access. 

 Sequential files were the first type of secondary storage. Records in this type of file are located one 
after another according to a given sequence.

 On the average, if there are n records in the file, you will read n/2 records to find the one you are 
seeking.

 A direct-access file uses a physical medium and programming, which facilitate the storage and 
retrieval of specific records. 
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 Database management

 Storage Media

 The most common device for storing direct-access files is 

the magnetic disk
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 Database management

 Storage Media

 The total access time to read or write is made up of two components: 

 Seek time and 

 Rotational-delay time. 

 Seek time is the time needed to move the read-write heads from one position to another. 

 Rotational delay occurs because the data we want may not be directly under the read-write 
heads, even though they are located over the correct track.

 The total time for seek and rotational delay adds to the average access time for the disk, 
usually 10-20 milliseconds.
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 Database management

 Finding Data on the File

 In a sequential file, finding the 
data you want is not too difficult, 
though it may be time-consuming. 
Each record is in a sequence, so 
you simply read the file until you 
get to the location of the record of 
interest

 The major advantage of the direct-
access file is, as its name implies, 
that you can locate any record in 
the file in roughly the same short 
(milliseconds) period.
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 Database management

 More Complex Access

 To avoid this excess read time, we use a pointer-a piece of data whose value points to 
another record.

 This type of file structure is known as a linked list or a chained file.
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 Database management
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 Database management

 Database management software

 In the 1960s, software vendors developed products called database management systems 

(DBMSs).

 A DBMS has to provide:

 A method for defining the contents of the database.

 A way to describe relationships among data elements and records .

 A mechanism to set up the database in the first place.

 Ways to manipulate the data including:

 Updating (adding, modifying, and/or deleting information).

 Using complex criteria to retrieve selected data.
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 Database management

 Relational Model

 The relational model is the dominant structure for vendors writing DBMSs. 

 The underlying concept of a relational file system is very simple: Data are organized in two-

dimensional tables.

 The name of the model is derived from the fact that each table represents a relation.

 Because different users see different sets of data and different relationships among them, it is 

necessary to extract subsets of the table columns for some users and to join tables together to 

form larger tables for others. The mathematics provides the basis for extracting some columns 

from the tables and for joining various columns.
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 Database management

 Normalization

 One of the major tasks in designing a relational database is normalization. 

 The process of normalization ensures that there will not be any problems in updating the 
database and that operations on the various relations will not lead to inconsistent and 
incorrect data

 First normal form requires that all occurrences of a record type contain the same number of 
fields.

 Second and third normal forms require the examination of the relationship between key fields 
and other fields in the record.

 In general, normalization creates a database in which there is minimum redundancy of data, 
and risks of damaging the database through updating are minimized.
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 Database management

 Data Modeling

 A data model is useful for a number of reasons. 

 It helps us understand the relationships among different components in a systems design. 

 Data models show users more clearly how a system will function.

 The most common type of data model is the entity-relationship (ER) diagram.
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 Database management

 Data Modeling ::ERD
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 Database management

 The Role of the Database Administrator

 Many organizations using database software have created a new position known as the 

database administrator (DBA). 

 This individual is responsible for working with systems analysts and programmers to define 

the physical and logical views of the data to be manipulated by computers.

 DBMSs in Building Systems

 Database management systems are very popular packages for personal computers.

 These packages feature friendly interfaces that make it easy for users to define the structure of 

relations and enter data.
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 Database management
 Distributed Databases

 Organizations are building more distributed databases in which different parts of the database are 
located on different computers in a network.

 This type of database raises a number of issues for the organization:

 Will data be replicated across computers, or will there be only one copy?

 If data are replicated, how frequently must different versions be updated to reflect changes? 

 How will updates to the database be coordinated so that its integrity is maintained?

 Who "owns" distributed data, and who has access to it?

 Distributed databases offer users easier access to data at the cost of overall higher complexity of 
the system
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 Database management

 Data Warehouse

 Businesses collect a tremendous amount of transactions data as part of their routine 
operations

 Usually, Instead of the two dimensions associated with the relational model, we need a 
multidimensional analysis.

 To accommodate this kind of analysis, sometimes called OLAP for on-line analytical 
processing, firms offer multidimensional databases for data warehousing.

 You must define the various dimensions of your business so the system can provide summaries 
based on those dimensions.
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 Database management

 Data Warehouse

 One strategy for creating the "data cube" associated with a multidimensional database is to 

create a "fact cube“ through an n-way crossing of all the dimensions specified when defining 

the database.

 One objective of a data warehouse is to help you understand your business better. This kind of 

technology, then, helps create a "learning organization," an organization that is able to better 

understand its market, customers, and itself

Department of Industrial Engineering, Sharif University of Technology

CIS (21774), Session# 9

22



10/25/2015

12

 Database management

 Data Mining 

 One of the reasons for building a data warehouse is to undertake data mining. 

 The idea is to look for interesting and important patterns in a huge database

 Data mining is associated with knowledge discovery systems, applications that try to make 

sense out of data.

Department of Industrial Engineering, Sharif University of Technology

CIS (21774), Session# 9

23

 Database management

Department of Industrial Engineering, Sharif University of Technology

CIS (21774), Session# 9

24



10/25/2015

13

 HW#

 Data base Assignment

 Study your reference book through pages 255 to 257. The book talks about the two case studies 

for database management systems.

 Try to answer the questions in the case studies based on our described context in this session.

 The Home work should be sent to FValilai@sharif.edu
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