key is a single or combination of multiple fields in a table. Its is used to fetch or retrieve records/data-rows from data table according to the condition/requirement. Keys are also used to create relationship among different database tables or views.

Types of SQL Keys

We have following types of keys in SQL which are used to fetch records from tables and to make relationship among tables or views.

1. Super Key

Super key is a set of one or more than one keys that can be used to identify a record uniquely in a table.Example : Primary key, Unique key, Alternate key are subset of Super Keys.

2. Candidate Key

A Candidate Key is a set of one or more fields/columns that can identify a record uniquely in a table. There can be multiple Candidate Keys in one table. Each Candidate Key can work as Primary Key.

Example: In below diagram ID, RollNo and EnrollNo are Candidate Keys since all these three fields can be work as Primary Key.

3. Primary Key

Primary key is a set of one or more fields/columns of a table that uniquely identify a record in database table. It can not accept null, duplicate values. Only one Candidate Key can be Primary Key.

4. Alternate key

A Alternate key is a key that can be work as a primary key. Basically it is a candidate key that currently is not primary key.

Example: In below diagram RollNo and EnrollNo becomes Alternate Keys when we define ID as Primary Key.
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5. Composite/Compound Key

Composite Key is a combination of more than one fields/columns of a table. It can be a Candidate key, Primary key.

6. Unique Key

Unique key is a set of one or more fields/columns of a table that uniquely identify a record in database table. It is like Primary key but it can accept only one null value and it can not have duplicate values. 

Foreign Key

Foreign Key is a field in database table that is Primary key in another table. It can accept multiple null, duplicate values. For 

Example : We can have a DeptID column in the Employee table which is pointing to DeptID column in a department table where it a primary key.

Defining Keys in SQL Server

1. --Department Table
2.  CREATE TABLE Department 

3. (

4.  DeptID int PRIMARY KEY, --primary key
5.  Name varchar (50) NOT NULL,

6.  Address varchar (200) NOT NULL

7.  ) 

8. --Student Table
9. CREATE TABLE Student 

10. (

11.  ID int PRIMARY KEY, --primary key
12.  RollNo varchar(10) NOT NULL,

13.  Name varchar(50) NOT NULL,

14.  EnrollNo varchar(50) UNIQUE, --unique key
15.  Address varchar(200) NOT NULL,

16.  DeptID int FOREIGN KEY REFERENCES Department(DeptID) --foreign key
17. ) 

Note

1. Practically in database, we have only three types of keys Primary Key, Unique Key and Foreign Key. Other types of keys are only concepts of RDBMS which you should know.

Components of DBMS  and DBMS Archietecture
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 Different components of DBMS are as follows under:-

1. Query language: DDL, DML, DCL, TCL (DBMS language)
2. Query processor or Query language translator
3. Data manager or Storage manage
4. Database users
1. Query language:
· Query language is the computer language which is used to make a query into database.

· Query is a statement which is used to requesting & retrieval of information from the database

· Query language is used to retrieve the data & storing the data to the database.

           I. DDL
· It is known as “Data definition language”

· It is used to define a database structure or schema.

· DDL is just like other programming language which get’s input some statements & generates some output

· Data Dictionary:
· The output of the DDL is placed at the data dictionary which contains metadata (Data in data).

· It is considered as an special types of tables.

· Data dictionary can only accessed & updated by the database system.

 Eg:
Create: Used to create a database & tables or Used to create database object.

Alter: It is used to modify the structure of the database.

Drop: It will be delete the objects from the database

OR

used to delete the database or tables.

      Rename: It is used to rename the database.

 

II.  DML
· It is known as “Data manipulation language”

· It is used to manage or manipulate the database tables.

· Which resolve the “difficulty to access data Problem of the file processing system”

· Here unlike “File Processing System” we can get the Requested Data Easily Using “Select” Command.

· There are basically two types of the DML:

            Procedural DML: In procedural user needs to specify that what data are needed & how to get those data.

            Non procedural DML: In this user need to specify only what data are needed, there is no need to specify how to get those data.   
   Eg:
Select: It is used to be retrieving the data from the database.

Insert: It is used to insert the data in to tables.

Update: It is used to update the existing data within a table.

Delete: It is used to delete the records from the table.

 

III.  DCL:

· It  is known as “Data Control Language”

· As the name suggest, it is used to control the database.

· It is used to Assign the access privileges to the users and also used to aw access privileges from the users

· It Resolve the “Security Problem” of the File Processing System.

Eg:
Grant (To assign the authority): It is used to assign the access privileges to the users.

Revoke: It is used to withdraw access privileges from the users which are given by the grant command.

 

IV. TCL:

· It  is known as “Transaction Control Language”

· As the name suggest, it is used to all the transaction of the database.

· It Resolve the “Atomicity Problem” of the File Processing System.

Eg:
Commit: It is used to save the work done.

Save point (Bookmark): It is used to define a point in database transaction to which you can be later rollback.

Rollback: It is used to restore the database to the particular save point.

 

2. Query language translator or processor
· As the name suggest, query processor is used to interpret the users query and convert it into efficient series of operations.

· Finally these operations are sending to data manager for execution.

· It uses the data dictionary and it selects best path to access data.

· It includes following components:

1. DDL Interpreters:
· It interprets DDL statement and records them into the table containing metadata.

2. DML Compilers:

· It translates the DML statement into low level instructions that the query evaluation engine can understand.

3. Query evaluation engine:
· It executes the low level instructions generated by the DML compiler.

· After Compiling All the Low level Data’s are sent to Query evaluation Engine.

· Query evaluation Engine Evaluate the Low level Instruction and after that it will decide to which Manager to send those low level instruction.

 

3. Storage manager
· The storage manager is a program model that provides interface between low-level instructions & the application program & query subject to user.

· It is responsible to interact with the file manager.

· The storage manger translates the various DML statements into low level file system command.

· In short, the storage manager is responsible to storing, retrieving & updating data in the database.

· It includes some of the parts:
1. Data files: It stores the data itself in it.

2. Data dictionary: It stores the metadata about the data structure of the database.

3. Indices: It provides the fast access to data of the database.

It is like “index” of the textbook

 

It includes some important parts:
1. Authorization & Integrity manager:
· It tests for the satisfaction of integrity constrains and checks the authority of users to access data.

2. Transaction manager:
· It is responsible to manage all the transaction of the database. It resolves the atomicity problem of the Earlier File processing system.

3. File manager:
· It is responsible to manage the allocation of space on the disk storage. It will decide at which place to store any of the file.

4. Buffer manager:
· It is responsible for fetching the data from the disk storage into main memory and deciding what data to catch in the main memory.

·  It resolves the “difficulty to accessing the data problem” of the file processing system.

 

4. Database users:
· The users of the database system can be classified in following groups, depending on that degree of the Expertise.

1.      Naive Users:
· The users who did not be aware of the presence of the database system or any other system supporting their usage are considered as naive users.

· Naïve users are Normal User who does not aware with Database system.

Like eg:

User of ATM (Automatic teller machine) comes in this category.

 

2.       Application user or Application program:
· Professional programmer who are responsible for developing application programs are known as application users or application programmers.

·  The application program could be written in a general purpose programming language such as assembly C,C++,JAVA, COBOL, Pascal etc.

 

3.      Sophisticated users:
· This users are normally Experienced Users who totally aware with the Database System.

· This users interact with the system without writing programs instead they form their request in a database query language they submit each query to a query processor, whose function is to break down, DML statements into the instruction that the storage manager understands analysts who submit queries to explore data in the database fall in this category.

4.      Database Administrator (DBA):
· A person who has such central control over the system is called as a database administrator (DBA).

 

The function of the DBA is as follows under:
 1. Schema definition:
The DBA creates the original database schema by executing a set of data definition statements in the DDL.

2. Storage structure & access method definition:
The DBA also creates appropriate storage structure (table space) & access method by writing set of definitions.

3. Schema & physical organization & modification:
When changing needs of the organization or to improve performance DBA carries out changes the schema or physical organization.

4. Granting light authorization for data access:
By granting different types of authorization the database administrator can regular which are of the database various users can access. The authorization information is kept in a special system structure that the database system consults whenever some attempts to access the data in the system.

5. Routine maintenance:
Example of the DBA routine maintenance activities are:

· Periodically backing up the database, either on to taps or on to remote services, to prevent loss of data in case of disasters such as flooding.

· Ensuring that enough free disk space is available for normal operations & upgrading disk space as require.

· Monitoring jobs on the database& ensuring that performance is not degraded by very expensive task submitted by some users.

Hierarchical Model

-The hierarchical data model organizes data in a tree structure. There is a hierarchy of parent and child data segments.

-implies that a record can have repeating information, generally in the child data segments. Data in a series of records, which have a set of field values attached to it. It collects all the instances of a specific record together as a record type. These record types are the equivalent of tables in the relational model, and with the individual records being the equivalent of rows.

-example, an organization might store information about an employee, such as name, employee number, department, salary. The organization might also store information about an employee's children, such as name and date of birth. 

Network Model

- The popularity of the network data model coincided with the popularity of the hierarchical data model.

 - The basic data modeling construct in the network model is the set construct. A set consists of an owner record type, a set name, and a member record type. A member record type can have that role in more than one set, hence the multiparent concept is supported. An owner record type can also be a member or owner in another set. 

- The data model is a simple network, and link and intersection record types (called junction records by IDMS) may exist, as well as sets between them . Thus, the complete network of relationships is represented by several pairwise sets; in each set some (one) record type is owner (at the tail of the network arrow) and one or more record types are members (at the head of the relationship arrow). Usually, a set defines a 1:M relationship, although 1:1 is permitted. 

- The CODASYL network model is based on mathematical set theory

Relational Model

-  A database based on the relational model developed by E.F. Codd.

- allows the definition of data structures, storage and retrieval operations and integrity constraints. In such a database the data and relations between them are organised in tables. A table is a collection of records and each record in a table contains the same fields. 

- Certain fields may be designated as keys, which means that searches for specific values of that field will use indexing to speed them up. Where fields in two different tables take values from the same set, a join operation can be performed to select related records in the two tables by matching values in those fields. Often, but not always, the fields will have the same name in both tables.

-example, an "orders" table might contain (customer-ID, product-code) pairs and a "products" table might contain (product-code, price) pairs so to calculate a given customer's bill you would sum the prices of all products ordered by that customer by joining on the product-code fields of the two tables. This can be extended to joining multiple tables on multiple fields.

-  based on the Relational Algebra.
Three Level Database Architecture

Top of Form

Bottom of Form

Data and Related Structures
Data are actually stored as bits, or numbers and strings, but it is difficult to work with data at this level.

It is necessary to view data at different levels of abstraction.

Schema:

· Description of data at some level. Each level has its own schema.

We will be concerned with three forms of schemas:

· physical,

· conceptual, and

· external.

 

 

 

 

 

 

 



Physical Data Level

The physical schema describes details of how data is stored: files, indices, etc. on the random access disk system.  It also typically describes the record layout of files and type of files (hash, b-tree, flat).

Early applications worked at this level - explicitly dealt with details. E.g., minimizing physical distances between related data and organizing the data structures within the file (blocked records, linked lists of blocks, etc.)

Problem:

· Routines are hardcoded to deal with physical representation.

· Changes to data structures are difficult to make.

· Application code becomes complex since it must deal with details.

· Rapid implementation of new features very difficult.
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Conceptual Data Level

Also referred to as the Logical level

Hides details of the physical level.

· In the relational model, the conceptual schema presents data as a set of tables.

The DBMS maps data access between the conceptual to physical schemas automatically.

· Physical schema can be changed without changing application:

· DBMS must change mapping from conceptual to physical.

· Referred to as physical data independence.

 

 



External Data Level

In the relational model, the external schema also presents data as a set of relations. An external schema specifies a view of the data in terms of the conceptual level. It is tailored to the needs of a particular category of users. Portions of stored data should not be seen by some users and begins to implement a level of security and simplifies the view for these users

Examples:

· Students should not see faculty salaries.

· Faculty should not see billing or payment data.

Information that can be derived from stored data might be viewed as if it were stored.

· GPA not stored, calculated when needed.

Applications are written in terms of an external schema. The external view is computed when accessed.  It is not stored. Different external schemas can be provided to different categories of users. Translation from external level to conceptual level is done automatically by DBMS at run time. The conceptual schema can be changed without changing application:

· Mapping from external to conceptual must be changed.

· Referred to as conceptual data independence.

 



Data Model

Schema: description of data at some level (e.g., tables, attributes, constraints, domains)

Model: tools and languages for describing:

· Conceptual/logical and external schema described by the data definition language (DDL)

· Integrity constraints, domains described by DDL

· Operations on data described by the data manipulation language (DML)

· Directives that influence the physical schema (affects performance, not semantics) are described by the storage definition language (SDL)

 

 


Data Independence
Logical data independence

· Immunity of external models to changes in the logical model

· Occurs at user interface level

Physical data independence

· Immunity of logical model to changes in internal model

· Occurs at logical interface level
 



Note: DO Refer CLASS NOTES ALSO

