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Introduction

The DBMS architecture describes how data in
the database is viewed by the users. It is not
concerned with how the data is handled and
processed by the DBMS. The database users
are provided with an abstract view of the data
by hiding certain details of how data is
physically stored. This enables the users to
manipulate the data without worrying about
where it is located or how it is actually stored.




View of Data

An architecture for a database system
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Instances and Schemas

Similar to types and variables in programming languages
Schema — the logical structure of the database

o Example: The database consists of information about a set of customers
and accounts and the relationship between them)

> Analogous to type information of a variable in a program

> Physical schema: database design at the physical level

o Logical schema: database design at the logical level

Instance — the actual content of the database at a particular point in time
> Analogous to the value of a variable

Physical Data Independence — the ability to modify the physical schema

without changing the logical schema

> Applications depend on the logical schema

° In general, the interfaces between the various levels and components
should be well defined so that changes in some parts do not seriously

~igfluence others.
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Data Models

» A collection of tools for describing

> Data

- Data relationships
o Data semantics

- Data constraints

» Relational model
» Entity-Relationship data model (mainly for
database design)

» Object-based data models (Object-oriented
and Object-relational)

» Semistructured data model (XML)

» Other older models:

- Network model
0 H|erarch|ca?model




Data Manipulation Language (DML)

» Language for accessing and manipulating the
data organized by the appropriate data model
- DML also known as query language

» Two classes of languages

- Procedural - user specifies what data is required
and how to get those data

- Declarative (nonprocedural) - user specifies what
data is required without specifying how to get those
data

» SQL is the most widely used query language




Data Definition Language (DDL)

» Specification notation for defining the
database schema

Example: create table account (
account_number char(10),

branch_name char(10),
balance integer)

» DDL compiler generates a set of tables stored
in a data dictionary

» Data dictionary contains metadata (i.e., data
about data)
- Database schema
- Data storage and definition language
- Specifies the storage structure and access methods used
> Integrity constraints
- Domain constraints

- Referential inte%ri_ty e.g, branch_name must correspond
to a valid branch in the branch table)

o Authorization




Relational Model

Attributes

» Example of tabular data in the relatW

customer_id

customer_nanie

customer_street

customer_city

account_number

192-83-7465
192-83-7465
677-89-9011
182-73-6091
321-12-3123
336-66-9999
019-28-3746

Johnson
Johnson
Hayes
Turner
Jones
Lindsay
Smith

12 Alma St.

12 Alma St.
3 Main St.

123 Putnam St.
100 Main St.
175 Park Ave.
72 North St.

Palo Alto
Palo Alto
Harrison
Stamford
Harrison
Pittsfield
Rye

A-101
A-201
A-102
A-305
A-217
A-222
A-201




A Sample Relational Database

customer_id | customer_naime customer_street customer_ci Ly

Johnson 12 Alma 5t. Palo %ltu
Hayes 3 Main St.
Turner 123 Putnam Ave.
Jones 100 Main St.
' 175 Park Ave. Plttaheld
72 North St. Rye

{c) The depositor table




SOL

» SQL: widely used non-procedural language

- Example: Find the name of the customer with customer-id
192-83-7465
select customer.customer_name
from customer
where customer.customer_id = ‘192-83-7465’
- Example: Find the balances of all accounts held by the
customer with customer-id 192-83-7465
select account.balance
from depositor, account
where depositor.customer_id = ‘192-83-7465’ and
depositor.account_number =
account.account_number

» Application programs generally access databases
through one of

> Language extensions to allow embedded SQL

- Application program interface (e.g., ODBC/JDBC) which allow
SQL queries to be sent to a database




Database Design

The process of designing the general structure of the database:

» Logical Design - Deciding on the database schema. Database
design requires that we find a “good” collection of relation
schemas.
> Business decision - What attributes should we record in the database?

- Computer Science decision - What relation schemas should we have
anﬁI how?should the attributes be distributed among the various relation
schemas:

» Physical Design - Deciding on the physical layout of the
database




Application

The main advantage of three-schema
architecture is that it provides data
independence. is the
ability to change the schema at one level of
the database system without having to
change the schema at the other levels.
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