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View of Data

s A database system is a collection of interrelated files and a
set of programs that allow users to access and modify these
files.

= A major purpose of a database system is to provide users
with an abstract view of the data.

s Data Abstraction

= For the system to be usable, it must retrieve data
efficiently. The need for efficiency has led designers to
use complex data structures to represent data in the
database.

» Thus abstraction refers to hiding the complexity from
users through several levels of abstraction, to simplify
users’ interactions with the system.




Data Abstraction

Data retrieval from database should be made easy
& efficient since database user are not computer
trained .

So the developer hide the complexity from user for
several level of abstraction.
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View of Data

An architecture for a database system
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View of Data
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Figure 1.2 Levels of Abstraction in a DBEMS




View of Data

s Physical level. (Physical schema describes the files and indexes used.)

= The lowest level of abstraction describes how the data are actually
stored.

= The physical level describes complex low-level data structures in detail.
The design of data structure is described at this level called physical
schema.

= It specify that records are stored in either as pages.

m Logical level. (Conceptual schema defines logical structure)

= This is middle level of abstraction and it describes what data are
stored in the database, and what relationship exist among the
those data, there is only one schemas only for one database.

= The logical level thus describes the entire database in terms of a small
number of relatively simple structures.

= The logical level of abstraction is used by database administrator,
Who decide what information has to kept inside database.




View of Data

= View level.(External schemata describe how users see the data. )

= The highest level of abstraction describes only part of the entire
database. Even though the logical level uses simpler structures,
complexity remains because of the variety of information stored in
a large database.

= Many users of the database system do not need all this
information; instead, they need to access only a part of the
database. The view level of abstraction exists to simplify their
Interaction with the system. The system may provide many views
for the same database.
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Differences between Three Levels of ANSI-
SPARC Architecture

External view 1

sNo

fName

IName

age

salary

External view 2

staffNo

IName

branchNo

staffNo

fName

IName

branchNo

Conceptual level DOB salary

struct STAFF {
int staffNo;
int branchNo;
char fName [15];
char IName [15];
struct date dateOfBirth;
float salary;
struct STAFF *next;

Internal level

/* pointer to next Staff record */

3

index staffNo; index branchNo; /* define indexes for staff */




Levels of Abstraction(View of Data)

= Physical level: It describes how a record (e.g., customer)
IS stored.

m Logical level: describes data stored in database, and the
relationships among the data.

type customer = record

name : string;

street : string;

Ccity : integer;

end;
= View level: application programs hide details of data

types. Views can also hide information (e.g., salary) for
Security purposes.




Three-Schema Architecture

s This idea was first described by the ANSI/SPARC
committee Iin late 1970's. The goal is to separate (i.e.,
Insert layers of "Insulation" between) user applications
and the physical database.

s C.J. Date points out that it is an ideal that few, If any,
real-life DBMS's achieve fully.

s Proposed to support DBMS characteristics of:
= Program-data independence.
= Support of multiple views of the data.




Three-Schema Architecture

s Defines DBMS schemas at three levels:

= Internal schema at the internal level to describe physical storage
structures and access paths (e.g indexes).

» Typically uses a physical data model.

= Conceptual schema at the conceptual level to describe the structure
and constraints for the whole database for a community of users.

» Uses a conceptual or an implementation data model.

= External schemas at the external level to describe the various user
views.
« Usually uses the same data model as the conceptual schema.




Data Independence and the ANSI-
SPARC Three-Schema Architecture

External External External
schema schema schema
External/conceptual Logical data independence
mapping
Conceptual
schema
Conceptual/interna Physical data independence
mapping
Internal

schema




Three-Schema Architecture

Figure 2.2
The three-schema End Users
architecture.

External Level Extgrnal i Extgrnal
View View
External/Conceptual
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