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Early Two Level Architecture

Given by Data Base Task Group (DBTG) in 1971.
Early attempt to standardize database development.

Recommend two level approach.
o Schema
o Subschema
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Objective of the Three Level Architecture

= Each user should be able to access the same data, but have a different customized
view of the data.

= User’s Interaction with the database should be independent of storage considerations.

= The Database Administrator (DBA) should be able to change the database storage
structures without affecting the user’s views.

* The internal structure of the database should be unaffected by changes to the physical
aspects of storage, such as the changeover to a new storage device.

= The DBA should be able to change the conceptual structure of the database without
affecting all users.
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‘ Three Level Architecture of DBMS
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‘ Three Level Architecture of DBMS

= External Level
= Conceptual Level
= Internal Level
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\ External Level or View level

= |t is the users’ view of the database.

= It describes that part of the database
that is relevant to each user.

= |t is closest to the end users.

= External level 1s also known as the
view level.
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\ External Level or View level

= |t deals with the way In which i | %
Individual users viewdata. | A
. : i =i (50 ferdy | eamavews
* Individual users are given different : 7

views according to their requirements.

= Example: one user may view dates In
the form (day, month, year), while
another may view dates as (year,
month, day).

* One may be interested in First Name . m ngﬁﬁ
other may be in First Name and Last \ JUuUuUuy
Name. —
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\ Conceptual Level or Logical Level

= This level must not contain any storage )
dependent details. % “““““““ ﬁi
] _ i Y [ Seraa | exomavns
= For example it contains only : 7
Information about data type and its size | cumsCason B
but not any storage considerations, | \ / \
such as the number of bytes occupied. Rl T E— —
= Conceptual level is also known as the < mﬁggﬂ ééééééé
logical level. {
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\ Conceptual Level or Logical Level

This level deals with i n ﬁ

= All entities, their attributes, and NG e BN
their relationships

= The constraints on the data

= Security and integrity information
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‘Internal Level or Storage level

= It is the physical representation of % %
the database on the computer. S |
= This level describes how the data N/
is stored in the database. . N/
= |t concerns the way the data are < = X T
physically  stored on the s
hardware. { /
oo Q0 QaQ
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‘Internal Level or Storage level

The internal level I1s concerned with

= Storage space allocation for data N

External view A

and indexes:

= Record descriptions for storage
(with stored sizes for data items);

= Record placement;

= Data compression and data
encryption techniques.
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Three Level Architecture
Mapping between the Views




Mapping between Views

External/Conceptual Mapping:

B Each external schema is related to the
conceptual schema by the T
external/conceptual mapping.

B It maps logical record in the external
view to one (or more) conceptual
record(s) in the conceptual view.
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Mapping between Views

Conceptual/Internal Mapping:

B Conceptual schema is related to the

Internal schema by the
conceptual/internal mapping.

B This enables the DBMS to find the
actual record or combination of records
In physical storage that constitute a
logical record in conceptual schema.
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Schema

= The overall description of the database iIs called the
Database Schema.

= There are three different types of schema in the database
corresponding to each data view of database. In other words,
the data views at each of three levels are described by schema.
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Schema

= The External view Is described by means of a schema called external schema that
correspond to different views of the data.

= Similarly the Conceptual view is defined by conceptual schema, which describes all
the entities, attributes, and relationship together with integrity constraints.

= Internal View is defined by internal schema, which is a complete description of the
Internal model, containing definition of stored records, the methods of representation,
the data fields, and the indexes used.
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‘ Example: University Management System

External Level External Level

View1 (Library User) View 2 (Account Office User)
Required Values Required Values

Roll Number Roll Number

Name Name

Address Fee

Book Number

Data of Issue

Date of Return

N,

Conceptual Level !
Field Name DataType 1
Roll Number Number (6) '
Name Character (20)
Address Character (40) -
Book Number Number (6) I
Date of Issue Date |
Date of Return Date
Fee Number (5+2)
(B gy e e~ — ——.¢——"5_’:?‘1~-—0 ey |
v
Internal Level i
Stored Item Length % / i
Roll Number Type=Byte(6),Offset=0
Name Type=Byte(20),0ffset=6
Address Type=Byte(40),0Offset=26
Book Number Type=Byte(6),Offset=66
Date of Issue Type=Byte(8),0Offset=72
Date of Return Type=Byte(8),0ffset=80
Fee Type=Byte(8),0ffset=88
.- L SR 4 2T it R aidll 3 O
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Data Independence
Achievement of Three Level Architecture
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Data Independence

= Application Programs should be independent from the way
the data Is stored and accessed.
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‘Data Independence-Achievement of Layered
Architecture of DBMS

There are two kinds of data independence:
M |_ogical data independence

M Physical data independence
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_ogical data independence

Logical data independence indicates that the conceptual schema can be
changed without affecting the existing external schemas. The change
would be absorbed by the mapping between the external and conceptual
levels.
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Physical data independence

Physical data independence indicates that the physical storage
structures or devices could be changed without affecting
conceptual schema. The change would be absorbed by the
mapping between the conceptual and internal levels.
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Procedure for Data Access by DBMS




'Procedure for Data Access by DBMS

Input/Output
User's Query Request specific record Request Specific File block (s)
DBMS-user Data : : Database
interface Manager Al Disk Manager
v v_\—/alock (s)
Block (s) from
Response to user  Requested record Requested block (s) secondary
storage
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For more information

Subscribe to YouTube Channel from the Author

o To receive latest video tutorials on Data Mining, Machine Learning,
DBMS, Big Data, NoSQL and many more. &]: &)

https://www.youtube.com/user/parteekbhatia

3 YouTube $ L )

" ﬁ Parteek Bhatia: Simplifying Computer Education TS [
2.27K subscribers
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