. Database (Data) Tier — At this tier, the database resides
along with its query processing languages. We also
have the relations that define the data and their
constraints at this level.

. Application (Middle) Tier - At this tier reside the
application server and the programs that access the
database. For a user, this application tier presents an
abstracted view of the database. End-users are
unaware of any existence of the database beyond the
application. At the other end, the database tier is not
aware of any other user beyond the application tier.
Hence, the application layer sits in the midd{a%d acts

as a mediator between the end @a e database.
. User (Presentation) sers operate on this
tier and th ﬁh ny existence of the
da Sgyon H\/s At this layer, multiple

P(en Ws o W@@ abase can be provided by the
application. All views are generated by applications
that reside in the application tier.

Multiple-tier database architecture is highly modifiable, as
almost all its components are independent and can be changed
independently.

DBMS - Data Models

Data models define how the logical structure of a database is
modeled. Data Models are fundamental entities to introduce



Attributes

Entities

are represented by means of their properties,

called attributes. All attributes have values. For example, a
student entity may have name, class, and age as attributes.

There exists a domain or range of values that can be assigned to
attributes. For example, a student's name cannot be a numeric
value. It has to be alphabetic. A student's age cannot be
negative, etc.

Types of Attributes

P(@a\l’t nam

Simple attribute — Simple attributes are atomic values,
which cannot be divided further. \ﬁple a
student's phone numberls ana Qof 10 digits.
Composite attributey,- té? attributes are made
of more e For example, a

gomple& eQnay have first_ name and

Derived attrlbute - Derived attributes are the
attributes that do not exist in the physical database,
but their values are derived from other attributes
present in the database. For example, average_salary
in a department should not be saved directly in the
database, instead it can be derived. For another
example, age can be derived from data_of_birth.
Single-value attribute - Single-value attributes contain
single value. For example - Social_Security Number.
Multi-value attribute - Multi-value attributes may
contain more than one values. For example, a person



can have more than one phone number,
email_address, etc.

These attribute types can come together in a way like -

. simple single-valued attributes

. simple multi-valued attributes

. composite single-valued attributes

. composite multi-valued attributes
Entity-Set and Keys

Key is an attribute or collection of attributes that uniquely
identifies an entity among entity set.

For example, the roll_number of a student Mﬁ)\ﬁm/her
identifiable among students. Sa\

. Super Key- A &AQ}% t,z/lone or more) that
collectj I\‘X?ﬁl@l iesa el@ an entity set.

P‘- \L)ﬁé ’)mnlmal super key is called a
candidate key. An entity set may have more than one
candidate key.

. Primary Key — A primary key is one of the candidate
keys chosen by the database designer to uniquely
identify the entity set.

Relationship

The association among entities is called a relationship. For
example, an employee works_at a department, a
student enrollsin a course. Here, Works_at and Enrolls are
called relationships.



