
Chapter - 1

FREE AND OPEN SOURCE SOFTWARE

Free Software

Definition by Richard Stallman’s:

It means software is freely accessible, free to use, changed, improved, copied, distributed without any payments.

Four kinds of freedom

·  Freedom to run the program for any purpose

· Freedom to redistribute copies.

· Freedom to study how the program works

· Freedom to improve the program and release your improvements to the public.

Open Source Software

Definition: The categories of software /   programs whose     

                   licenses do not impose much conditions.

Features:

1. Freedom to run and use the software

2. Modify the program

3. Redistribute copies of either original or modified program (without paying royalties to previous developers).

      It can be freely used for modifications, but it does not have to be free of charge. Its source code is available.

Criteria for the distribution of open source software

1. Free distribution

2. Source code

3. Derived works

4. Integrity of the Author’s Source code

5. No discrimination against fields of endeavor.

6. Distribution of License

7. License must not be specific to a product

8. License must not restrict other software

FOSS  (free and open software)

Free software- no payments

Open source software- for technical progress

OSS and FLOSS

· OSS-  Source code is available 

(open source modified and redistributed software) free of cost or with nominal charge. 

· FLOSS- (free libre and open source software)

FSF( free software foundation)

Founded by Richard Stallman in 1985 to support GNU project.

Non-profit organization created for the purpose of supporting free software movement

GNU (free and open source)
Objective : To create a system compatible to unix but not identical with it.

Now it offers a wide range of software, including applications apart from operating system.   

Proprietary software  (neither open nor freely available)

Definition- 

Its use is regulated and further distribution and modification is either forbidden or requires special permission by the supplier

Source code is not available.

Freeware

· 
Free of cost

· Copying and further distribution but not modification.

· Source code is not available

·  Eg. MS IE

Shareware

· Right to redistribute copies

· After a certain period of time license fee should be paid.

· Source code is not available.

· Modifications is not possible.

Objective- to increase user’s will to pay for the software. Limits functionality after a trial period of 1-3 months.

Some Softwares

LINUX

· Linux: - free and open source software.

· It can be downloaded from www.linux.org
· Linux is a part of popular webserver program LAMP (Linux,apache,MySql, PHP).

Mozilla

· Freeware

· No source code available

· free internet software

It can be download from www.mozilla.org

Apache Server
· Apache HTTP server is an open source web server.

· It is component of LAMP.

It can be downloaded from www.apache.org
Quick Review

	Software
	Source code
	Free
	Modification
	Redistribution
	Example

	OSS
	YES
	May or may not
	YES
	YES
	

	FLOSS
	YES
	YES
	YES
	YES
	Linus

	GNU
	YES
	YES
	YES
	YES
	Project

	FSF
	YES
	YES
	YES
	YES
	GNU not unix

	Proprietary s/w
	NO
	NO
	NO
	NO
	Oracle,VB

	Shareware
	NO
	Trial period
	NO
	NO
	python

	Freeware
	NO
	YES
	NO
	YES
	IE, Mozilla


* * *

Chapter -2 
Advanced Programming Development Methodology
1. What is a system?
2. Steps in SDLC

a) Preliminary study/survey


b) Feasibility study

c) Investigation and fact recording

d) System analysis

e) System design



f) Coding

g) Testing




h) Implementation and maintenance

Block Diagram for SDL
[image: image8.emf] 

O utput  desig n  


3.  Tools used for system analysis

      a) Data flow diagram DFD

      b) Process chart

      c) Data dictionary

      d) Decision table 

      e) Decision tree

System : A system is a collection of  interrelated different component which work together. For eg. A computer system is a collection of H/W and S/W.
1. Prilimnary Study/Survey: This is a very first step for developing a system.During this phase the main effort is given on the problem with the existing system.here the key question is “why do we need to develop a new system”,”what is the problem with the existing system”.Here the system analyst do the requirement analysis.

2. Feasibility Study: In this phase we find out whether the new system is worth Developing or not, means the organization will be benefited by the new system or not. Does the organization has all the facilities, all the tools for developing a new system. After the feasibility study a feasibility report is prepared and if the report is positive new system is approved to be developed.

  There are 3 types of feasibility study:
a) Economic F.S :  In this F.S the analyst do the cost-benefit analysis that is how much cost would be required for the system to be developed and whether the benefit will outweigh the cost. If benefit is more than the expenditure or cost then it is approved.      

b) Technical F.S : In this F.S technical requirements are looked for like whether the technical software or hardware needed to develop a s/w are easily available.
c) Behavioural F .S : In this F.S it is checked whether the people or the users will  be comfortable with the new s/w as they need to be trained on the usage of the software.

After all three types of FS if all are positive the system analyst moves on to the next step.

3. Investigation and fact recording :
In this Phase information and facts  or  raw data is collected  for the new system. For this analyst applies the following procedures:   
    
 a)Interviewing :    Interview is taken individually from the employees.
     
b)Questionaires:   set of Questions are given to everyone and answers are collected 


      to know about the problem.       

    
 c)On site observation: By really going on to the site and  watching the actual 




working of the organization without letting the people to know that they have been watched.

 d) Sampling :  To collect or calculate some thing on large data , some samples are 


collected randomly on weekly or monthly basis and then calculation is done.

     
e) Reviewing of the manuals: Last option is to view or by reading the documents 



and  manuals of the organization.
4. System Analysis:  In this phase complete analysis of the current  system is done in order to reach at the specifications of proposed new system. following points are analyzed:-

a) Goals and objectives of the the proposed system.

b) Fundamental actions that must take place in the s/w

            c)   Outputs to be produced

c) Inputs to be used

d) Process es to be performed

e) Interfaces to be provided

f) Performance requirements to be met.

g) Organizational and other constraints to be met.

5) System design:This phase is concerned with the design of final system. Here the modules for the new system are designed and the relation between the modules. Following diagram shows the steps Of designing.
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6.Coding : In this phase a particular language is taken and programming is done or coding   is done for that new system.For ex c,c=+,java,.net etc
 7. Testing: After coding testing is done .In testing it is checked whether the s/w is working according to the need and requirements  of the user. Whether the s/w is running successfully without any error and is running for all types of data combinations.
Types of Testing:

 a)Online Response: Online Response of the system is checked.

  b)Stress Testing:      In this Testing System is checked under heavy workloads.

  c)Volume Testing:   In this large no of data transaction is teseted to ensure the proper 

                                    functioning of hardware and software.

  d)Recovery Testing: System is forced to have failure so that recovery can be tested.

  e)Unit Testing:      In this testing each or individual module is tested for errors and proper

                                  functioning.

 f) Integration Testing: In this integration of modules is done and proper interface of the 

                                      modules with each other is tested.

7.Implementation: After  all this The new system is finally implemented means used by the Clients for whom the s/w has been developed.It is used by the end users.In this phase training to the users is provided on the newly made s/w.
8)Maintenance :   The last step is maintenance. Maintaining and updations  of the s/w from time to time is very nessesary as the needs of the user changes periodically So the new requirements need to be incorporates into the s/w.

 Hardware maintenance is also necessary which aids in the proper functioning of s/w.
Maintenance is of 3 types 

1)Corrective maintenance 2) Adaptive maintenance 3) Perfective  maintenance

ENTITY RELATIONSHIP MODEL

ER model is a high level, conceptual model that describes data as entities, attributes, and relationships.


ENTITY

A real world object is called entity. An entity can be a person, place, thing or any concept. 

An entity is an object that exists and is distinguishable from other objects.


EXAMPLE:


ENTITY TYPE:

An entity type is a set of same type, which share common properties. 
EXAMPLE:

CAR

ENTITY INSTANCE:
Entity instance is example of an entity.
EXAMPLE:

INDICA, SANTRO, ZEN, MARUTI




                                      
ATTRIBUTE:

Properties or characteristics of an entity.
EXAMPLE: 

STUDENT (RNO, NAME, CLASS, MARKS)

NOTE: WHERE RNO, NAME, CLASS AND MARKS ARE ATTRIBUTES OF STUDENT ENTITY.

TYPES OF ATTRIBUTES

1.  
Key attribute

2.
Simple single value attribute

3.
Composite attribute

4.
Single value attribute

5.
Multivalued attribute

6.
Derived attribute


1. KEY ATTRIBUTE:
A key attribute uniquely identifies an entity instance.
             EXAMPLE: 

STUDENT (RNO, NAME, CLASS)
             Here RNO is key attribute because by RNO each student uniquely identified.

2. SINGLE VALUE ATTRIBUTE: An attribute that contains only one value for an entity instance. 
EXAMPLE: 

STUDENT(RNO , NAME, CLASS)
           One student can have only one RNO, NAME or CLASS.

3. MULTIVALUED ATTRIBUTE:
An attribute that contains more than one value for an entity    instance. 
EXAMPLE: 

STUDENT(RNO , NAME,HOBBY, CLASS)   

	RNO
	NAME 
	HOBBY

	1
	RAM
	SINGING,PAINTING

	2
	GEETA
	READING

	3
	SHYAM
	SINGING





One student can have more than one hobbies. So, it is multivalued attribute.

4. SIMPLE ATTRIBUTE:
An attribute that can not be broken into more than one attributes.

EXAMPLE: 

STUDENT(RNO , NAME, CLASS)



RNO, NAME and CLASS can not be broken into parts.
5. COMPOSITE ATTRIBUTE: An attribute that can be broken into more than one attributes.

EXAMPLE: 

STUDENT (RNO, NAME, CLASS, ADDRESS)

	RNO
	NAME 
	HS_NO
	COLONY
	CITY

	1
	RAM
	11
	LIG
	INDORE

	2
	GEETA
	22
	MORAR CANTT
	GWALIOR

	3
	SHYAM
	127
	SAI COLONY
	RAJPUR






Address is composite attribute i. e. broken into HS_NO., COLONY & CITY attributes. 

6. DERIVED ATTRIBUTE:
A derived attribute’s value is derived from another attribute.
EXAMPLE: 


STUDENT (RNO, NAME, CLASS, ADDRESS)
                                

 AGE = CURRENT_DATE – DATE_OF_BIRTH


Here AGE is derived attribute because its value depends on CURRENT_DATE and DATE_OF_BIRTH.

RELATIONSHIP

Association among several entities. A relation is represented by a diamond symbol. Each relatin can have a nameand properties also.

EXAMPLE: TEACHER TEACHES STUDENTS.

TYPES OF RELATIONSHIP: -
1.
ONE-TO-ONE/ 1:1 / | |

2.
ONE-TO-MANY OR MANY-TO-ONE/ 1:M /   
3.         MANY-TO-MANY/M: M











ONE-TO-ONE:  For each instance of one entity there exist only one instance of another entity.

EXAMPLE:
One person can married with only one person.

ONE-TO-MANY: For each instance of an entity there may be  exist more than one instances of another entity.

EXAMPLE:
One country can have more that one states.

[image: image2]
MANY-TO-MANY: For each instance of an entity there may be exist more than one instances of  

                         entity b and vice versa also possible.

          EXAMPLE:  One EMPLOYEE can be assigned to more than one project & One project can be   handled by more than one EMPLOYEES.


DEGREE OF RELATIONSHIP

1. UNARY 
: 
Number of entity is 1 involved in a single relation.

2. BINARY 
: 
Number of entities 2 involve in a single relation.

3. TERNARY : 
Number of entities 3 involve in a single relation.

SUPERTYPE & SUBTYPE  

An entity that can be classified into more than one entities (subtypes) is called supertype.

EXAMPLE :      SUPERTYPE :
            PATIENT(PNAME,ADD)

                
    SUBTYPE: 

INPATIENT (WARD_NO, BED_NO.)  

            OUTPATIENT (NEXT_APPPINTMENT)

CARDINALITY

Participation or involvement of entity instances in a relation.

TYPES OF CARDINALITY

1.
OPTIONAL        (MINIMUM NO. OF INSTANCES CAN BE ZERO)
2.
MENDATORY  (MINIMUM NO. OF INSTANCES AT LEAST ONE)
In a videoshop if videotape available than its is of some movie means for existence of videotape, the existence of movie is compulsory but for existence of movie the existence of videotape is not compulsory. Participation of movie is mandatory but participation of videotape is optional. 


Example of ER-Diagram

Consider a university database for scheduling for classrooms for final exams. There are exams taking place for various courses. Each course has a unique name, department and a course number. For each course there may be many sections. Sections have a section_number and enrollment. There are multiple rooms available in various buildings. Each room is identified room_number, seating capacity and building_number and is reserved for one or more courses exam. For each exam date and time are stored.

Steps of developing an ER diagram:

1. List all entities, attributes and relationships.

2. Find types of relationship and cardinality between entities.

3. Draw ER diagram according to given standard notations.



* * *

Chapter - 3
Advanced Database Technologies
DATA WAREHOUSE AND DATA-MINING

Definition


The term data warehouse was coined with the definition of Inmon: "A warehouse is a subject-oriented, integrated, time variant and non-volatile collection of data in support of management's decision making process" .

Characteristics of DW
· Subject-oriented :
Means that all relevant data about a subject is gathered and stored as a single set in a useful format. Information is presented according to specific subjects or areas of interest.
· Time-variant : 
Means that the data warehouse contains a history of the subject, as well as current information. It may be long-term data from five to ten years in contrast to the 30 to 60 day time..
· Non-volatile  :
Means stable information, Information is consistent; Data in the database is never over-written or deleted  once committed. 

· Integrated  :
Stored in a globally acceptable fashion with consistent naming conventions, measurements, encoding structures, and physical attributes, though underlying operational systems store the data differently; 
Data Warehouse Architecture:
· Warehouse database server: 


Which is almost always a relational DBMS; rarely flat files.
· OLAP servers:- Which may either be a ROLAP or MOLAP
· Relational OLAP (ROLAP):  Extended relational DBMS that maps operations on multidimensional data to standard relational operations.
· Multidimensional OLAP (MOLAP): Special purpose server that directly implements multidimensional data and operations.
· Clients:-The Users or the client of Data warehouses are various Query and reporting tools, Analysis tools and Data mining tools (e.g., trend analysis, prediction) 
Processors in Datawarehouse server

-   MPP 

· Massively parallel processing, a computer configuration that is able to use hundreds or thousands of CPUs simultaneously. 
· SMP 

· Symmetric multi-processing is a computer configuration where many CPUs share a common operating system, main memory and disks. They can work on different parts of a problem at the same time. 

[image: image3]
OLAP Vs OLTP

	
	OLTP
	Data  Warehouse (DW)

	Type of Users
	Clerk, IT Professional
	Knowledge worker

	Purpose
	Day to day operations
	Decision support

	DB Model 
	Application-oriented (E-R based)
	Subject-oriented (Star, snowflake)

	Data 
	Current, Isolated
	Historical, Consolidated

	View
	Detailed, Flat relational
	Summarized, Multidimensional

	Usage
	Structured, Repetitive
	Ad hoc

	Unit of work
	Short, Simple transaction
	Complex query

	Access Operations
	Read/write
	Read Mostly

	No. of Users
	Tens
	Millions

	Data base size
	Thousands, 100 MB-GB
	Hundreds, 100GB-TB


Steps involved in creating a Datawarehouse

· Data extraction

· Data cleaning, also called data cleansing or scrubbing,

· Data transformation

· Convert from legacy/host format to warehouse format

· Load 

· Sort, summarize, consolidate, compute views, check integrity, build indexes, partition

· Refresh

· Propagate updates from sources to the warehouse

Advantages
· Data warehouses enhance end-user access to a wide variety of data. 
· Decision support system users can obtain specified trend reports, e.g. the item with the most sales in a particular area within the last two years. 
· Data warehouses can be a significant enabler of commercial business applications.
Data Mining

· Definition

· Data mining, the extraction of hidden predictive information from large databases 

· The nontrivial extraction of implicit, previously unknown, and potentially useful information from data" and "the science of extracting useful information from large data sets or databases".
· Techniques used in Data Mining: -
Artificial neural networks

Genetic algorithms 
Decision trees

Nearest neighbor method

Rule induction
Evolution of Datamining
	Evolutionary Step
	Enabling Technologies
	Characteristics

	Data Collection (1960s)
	Computers, tapes, disks
	Retrospective, static data delivery

	Data Access (1980s)
	Relational databases (RDBMS), (SQL), ODBC
	Retrospective, dynamic data delivery at record level

	Data Warehousing & Decision Support (1990s)
	On-line analytic processing (OLAP), multidimensional databases, data warehouses
	Retrospective, dynamic data delivery at multiple levels

	Data Mining (Emerging Today)
	Advanced algorithms, multiprocessor comp, massive databases
	Prospective, proactive information delivery


Steps involved in Data mining process


[image: image4]
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Chapter - 4
Visual Basic Revision Tour
Intrinsic Controls in Visual basic
The visual basic 6.0 provides some standard controls on its control box which are known as intrinsic control. These are built-in controls and are contained in Visual basic .EXE file.  These are different from the extrinsic controls (ActiveX objects and Insertable objects) in the sense that they always reside in the control toolbox, while the others are required to be inserted through the components.

TOOL BOX
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The following table is describing the basic controls, their functionality, naming conventions and some important properties and commonly used methods. The letters in ITALICS  show the methods generally used with these properties.

Describing the intrinsic control

	S.no
	Control
	Naming convention
	Important properties
	Functionality

	1. 
	PictureBox

	Pic
	Borderstyle, picture, autosize 

LoadPicture()
	Displays a graphic from a bitmap, icon or metafile.

	2. 
	Label


	Lbl
	Alignment, wordwrap, autosize, borderstyle 
	Displays text that a user can't change directly.

	3. 
	Textbox

	Txt
	Text, max length, multiline, scrollbar, password character, seltext, selstart
	Displays information entered at design time by the user, or in code at run time.

	4. 
	Frame
	Fra
	Visible, borderstyle, appearance
	Provides an identifiable grouping for controls.

	5. 
	Command
Button
	Cmd
	Enabled, font, style, top visible.
	Looks like a push button and is used to begin, interrupt, or end a process.

	6. 
	Checkbox
	Chk
	Alignment, enabled, value
	Displays an X when selected; the X disappears when the Checkbox is cleared.

	7. 
	OptionButton
	Opt
	Alignment, enabled, value, style
	Displays an option that can be turned on or off.

	8. 
	ComboBox
	Cbo
	Appearance, borderstyle, visible.
	Combines the features of a TextBox control and a ListBox control.

	9. 
	List Box
	Lst
	Multiselect , sorted, style

AddItem(), RemoveItem(),Clear(), list()
	Displays a list of items from which the user can select one or more.

	10. 
	HScrollbar
	hsb
	Min, max, Value, LargeChange, smallChange
	Provides a horizontal scroll bar for easy navigation through long lists of items.

	11. 
	VScrollbar
	vsb
	Min, max, Value, LargeChange, smallChange
	Provides a vertical scroll bar.

	12. 
	Timer
	tmr
	Enabled, interval, index

Timer()
	A control which can execute code at regular intervals by causing a Timer event.

	13. 
	DriveListBox
	drv
	drive
	Enables a user to select a valid disk drive at run time.

	14. 
	DirListBox
	dir
	path
	Displays directories and paths at run time.

	15. 
	FileListBox
	fil
	Path, pattern
	Locates and lists files in the directory specified by the Path property at run time.

	16. 
	Shape
	shp
	Only for decorative purpose on Form Shape, bordercolor, fillcolor
	A graphical control displayed as a rectangle, square, oval, circle or rounded rectangle or square.

	17. 
	Line
	lin
	Only for decorative purpose on Form
Shape, bordercolor, fillcolor, borderstyle, borderwidth
	A graphical control displayed as a horizontal, vertical or diagonal line.

	18. 
	Image
	img
	Appearance, borderstyle, picture, stretch LoadPicture()
	Displays a graphic.

	19. 
	Data
	dat
	DatabaseName, recordsource, Readonly, exclusive
	Provides access to databases using a Recordset object.

	20. 
	OLE
	ole
	Class. Sourcedoc, Sourceitem, OLETypeAllowed
	Enables you to add insertable objects to the forms of your applications.


Name, Caption (or text in case of textbox), font, are common properties of all controls which are related to the controls basic properties.
How to use the properties within a particular control:

Syantax: Controlname.property=value

Ex:- txtcountry.text=”India” here the txtcountry is a text box assigned a value of “India” to its property text.

How to use the properties within a particular control:

Syantax: Controlname.method(parameters) 

Ex:- 
lstname.additem(“my name”) the method additem is here adding a new item in 
the listbox.

The codes using these properties and/or methods are generally written either within a function, procedure or an event-procedure while writing a VB 6.0 programs.
* * * 

Chapter - 5
Visual Basic Control Structures
CONTROL FLOW

1) SEQUENTIAL: 

It means the statements are being executed sequentially. This represents default flow of statements.

2) SELECTION (Decision construct)

           Selection construct select their course of action depending upon the result of a condition's) or Boolean expression's).                                                                                                                                                                
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3) ITERATION (Repetition)/ Looping :

Iteration means repetition of a set-of-statement depending upon a condition test. A loop is a set of statements that are repeated a certain number of times. The block of statements written in between the loop gets executed as many number of times as the user wants

[image: image7]
Rules for using Iteration: The 3 steps involve in a loop are: 

· Initialization 


- of counter variable

· Test condition 


- for testing the value of the counter variable

· Updation


- Increase/decrease the value of counter variable 
Two Forms of SELECTION CONSTRUCT -

· Two Way Branching


IF Statement

· If …. Then ….. End If

· If …. Then ... Else …. End If

· Nested If

· If…. Then …. Else If …. End IF

· IIF (  exp1, <true>, <false>)

· Multi Way Branching

            Select Case : It can be used with the following 3 forms: 

· Exact Match 

· A Relational Case Match
· A Range of Case Match
Various Forms of LOOPING CONSTRUCT –

· Entry controlled / Pre tested / Top tested Loops : 

Condition is tested first then if it is true the body of loop executes.
NOTE: This type of loops executed for zero or more times.
· While ….. Wend

· Do while ….. Loop

· Do Until ….. Loop

· For …… Next

· Exit controlled / Post tested / Bottom tested Loops :

Body of loop executed once and then condition is tested, if it is true body of loop continues.

NOTE: This type of loops executed at least once.
· Do ….. Loop While 

· Do ….. Loop Until 

· For Each ….. Next 

ARRAY: Arrays is a group of homogenous elements. 
· An array is a collection of variables of the same data type that are referenced by a common name.

Arrays are of Two Types: 
1) Fixed / Static size Array:  Those arrays in which the no. of elements is fixed and does not vary.


2) Dynamic size Array : Dynamic arrays are those arrays whose no. of elements can be varied.

Declaration of Array:


Fixed size
-
Dim ArrayName(size) as DataType
Eg: Dim arr(4) as Integer


Dynamic size
-
Dim ArrayName( ) as DataType
Eg: Dim arr1( ) as Integer

Zero – based and One – based Indexing :
If an array is declared as arr(4) it means we count these element from 0 to 4 ie. 5 elements, so this is known as Zero – based Indexing.

And if an array is declared as arr(1 to 5) it means we count these element from 1 to 5 ie. 5 elements, so this is known as One – based Indexing.
* * *
Chapter - 6
Procedures, Functions and Modules
Procedure: 

It’s a named unit of a group of program statement that performs a well defined task. This unit can be called from the calling program.

Role of Procedure:

Increase Reusability – Using same code again and again.

Modularization – Means to divide a Big program into small modules.

Types of General Procedure:
1) Sub 

-
A procedure performs a task and does not return a value.


Private/Public Sub Procedure-Name( parameter list)


Statements

End Sub
Eg: Write a VB Procedure that receives a number and check that it is even or odd.

Called Procedure:-




Sub checkEvenOdd (x as Integer)






If x mod 2 = 0 then







Print “Even No.”






Else







Print “Odd No.”






End if





End Sub


Calling Program:-




Private sub command1_click( )






Dim  A as Integer






A = val(Inputbox(“Enter a No”))






Call checkEvenOdd (A)





End Sub


2) Function
-
A procedure performs a task and returns a value. 

Private/Public Function Function-Name( parameter list)


Statements

End Function

Eg: Write a VB Function that receives a number and Returns True if it is even otherwise False.

Called Function:





Function checkEvenOdd (x as Integer) As Boolean





If x mod 2 = 0 then







checkEvenOdd = TRUE





Else







checkEvenOdd = FALSE





End if





End Function


Calling Program:





Private sub command1_click( )





Dim x as Boolean





Dim  A as Integer






A = val (Inputbox (“Enter a No”) )






 x = checkEvenOdd (A)





If x = TRUE then







Msgbox “Even No.”





Else







Msgbox “Odd No.”






End If




End Sub
Call byVal and Call byRef:-

The call byVal method copies the values of actual parameter into the formal parameters, ie. The procedure creates its own copy of argument values and then uses them. Only a copy of a variable is passed to the called procedure and if the procedure changes the value, the changes affects only the copy and not reflected back to the original variable itself.

Sub DemoByValue( ByVal x as Intyege )





x = x + 10





Print x




End Sub




Private sub mainprg( )




Dim A as Integer

A = 10




Print A




Call DemoByValue( A)




Print A




End Sub




The O/P is:




10




20




10


The call byRef method does not creates its own copy of original values, rather it refers to the original values only by different names called reference, and thus the called procedure works with the original data and any changes in the values gets reflected to the data.

Sub DemoByReference ( ByRef x as Integer )





x = x + 10





Print x




End Sub

Private sub mainprg( )




Dim A as Integer

A = 10




Print A




Call DemoByReference ( A)




Print A




End Sub




The O/P is:




10




20




20

Code Modules:-

A module is a container in VB, that contain some variables, procedures and definition.

Three types of Modules are:

1) Form Module 
-
Stores all the procedures and declarations pertaining to single form.





Form modules are stored with .FRM extension.

2) Standard Module
-
Store general purpose code of the application, ie code and declaration that 

are not specific to a form. Standard modules are stored with .BAS extension.

3) Class Module
-
It stores the blueprint for user created custom object.





Class modules are stored with .CLS extension.


Variable Scope: -


The part of a program within which a variable is accessible, is known as its scope.

Three Variable Scopes are:
1) Private Scope/ Local Scope
-
Variables declared within a procedure are in local scope.

2) Module Scope


-
Variables available for all the procedures within that module.

3)   Public Scope / Global Scope
-
Variables declared with public statement and available to the 

 





 application. 

Static Variables:
Local and Static variable differ by their  life span. Static variables retain its 

value even after the procedure has finished executing.

Which variable is static in the following function?

Static function MyFunction ( )




Static X1 as Integer




Dim Y1 as Integer



End Function

Ans: - Both X1 and Y1 are static variables because a Static function makes all its local variables Static.
* * *
Chapter - 7
Library Functions
Library Functions: Library functions are those In-build functions that are already available in VB.
Types of Library Functions:

· STRING FUNCTIONS
· NUMERIC FUNCTIONS
· DATE & TIME FUCTIONS

· STRING FUNCTIONS String functions are used to work with strings in numerous ways such as changing their cases, extracting some characters from a string, determining whether a character is part of string etc.

· VARIOUS STRING FUNCTIONS ARE: 
1. Lcase and Ucase functions

2. Len function

3. Trim, LTrim and RTrim functions

4. Left and Right functions

5. Mid function and Mid statement

6. Instr function

7. Space function

8. String function

9. Str function

10. ASC function

11. Chr function

12. StrReverse function
> Lcase and Ucase functions: 
  Lcase ( ) 
:
This function converts a given string into all lower case.
Syntax

:
Lcase(string)

Example
:
Print Lcase(“SCHOOL”)

 
Output

: 
school
Ucase ( )
:
This function converts a given string into all lower case.
Syntax

:           Ucase(string)

Example
:
Print Ucase(“school”)

 
Output

: 
SCHOOL
> Len ( ) 

: This function gives the length of the string i.e. how many characters long the string 

 is. All  characters are counted including spaces and punctuation.

Syntax

:  
Len(string)

Example
: 
Len(“kendriya vidyalaya”)

Output

:  
18
> Trim, LTrim and RTrim : LTrim ( ): This function removes leading spaces from a string.

Syntax

:       
LTrim(string)

Example
:    
LTrim(“     kendriya”)

Output

:      
kendriya
RTrim( )
:  
This function removes trailing spaces from a string.
Syntax

:     
RTrim(string)

Example
:   
RTrim(“kendriya     ”)

Output

:       
kendriya
Trim ( ) 
: 
This function removes all leading as well as trailing spaces from a string.

Syntax

:     
Trim(string)

Example
:   
Trim(“     kendriya     ”)

Output

:       
kendriya
> Left and Right ( ) : 
Left ( ) 

: 
This function is used to extract a certain number of characters from the 
leftmost portion of string.

Syntax

:   
Left(string,no-of chars)

Example
:  
Left(“vidyalaya”,5)

Output

:    
vidya
Right ( ) 

: 
This function is used to extract a certain number of characters from the 

rightmost portion of string.

Syntax

:      
Right(string,no-of chars)

Example
:   
Right(“vidyalaya”,3)

Output

:      
aya

> Mid ( ) 

:
Mid function is used to extract Character from the middle of the given string, 
SYNTAX 
:  
MID ( STRING,  START_POSITION,  NO_OF_CHAR )
EG:  – 


Dim S as String




S = “Study Material for Bright Students”

PRINT MID(A,20,6)


‘ Will print Bright.
> Mid statement not only extracts the character but also replaces them with the text we specify.

St = “ Computer Science”

‘ St contain Computer Science this time.

Mid (St,9,1) = ‘ – '

Print St



‘ Now St will contain Computer-Science.

> Instr ( )

:
Instr function searches for strings within string. This function also needs 
three arguments.

SYNTAX  
:  
INSTR(Start, St1, St2, Compare)

-> The first argument is the position in the string to start searching.

-> The second argument is the string to search in. 

-> The third argument is the string to search for and

-> The last argument is whether or not you want a case sensitive search.(0 for yes,1 for no)

Compare
:   0 – for case sensitive search (Binary Comparison), It is by default search. 

    1 – for ignoring case (Text Comparison).

Eg: 
Print Instr ( 1, “Bright Students”,”T”)


‘ will print 0


Print Instr ( 1, “Bright Students”,”t”)


‘ will print 6


Print Instr ( 7, “Bright Students”,”T”)


‘ will print 9

> Space ( ) 

: 
This function by itself produces a certain number of spaces.
Syntax

:
space(number)

Example:

Dim a, c As String

a = Space(10)

c = "ok" & a & "bye"

Print c

Output

:          ok                bye
> String ( ) 

: 
This function is used for producing a string with a certain number of 

repeating characters.
Syntax

: 
String(number, character)
The first argument is the number of characters.
The second argument is the character code  to repeat.

Example
:

Dim a As String                    

Dim a As String 

a = String(5, "a")                    

a = String(5, "abc")

Print a                                      
Print a

Output

: 
aaaaa                                Output
: aaaaa 
> Str ( ) 

:
This function converts a number into equivalent string.
Syntax

:
str(number,character)

Example
:

Dim a As String          
Dim a As String

a = Str("23")               

a = Str(23) 

Print a                             
Print a

Output

:
23                

Output :23
> ASC ( ) 

:
This function is used to get a character’s equivalent ASCII code.
Syntax

: 
ASC(string)

 
Example
:

Dim a, b As String

a = "India"

b = Asc(a)

Print b

Output

: 
73
> Chr ( ) 

: 
This function returns a string containing the character associated with the 

specified character code.

Syntax

: 
chr(charcode)

 
Example
:

Dim a As String

a = Chr(65)

Print a

Output

: 
A
> StrReverse ( ) 
:
This function returns a string in which the character order of a  specified  

string is reversed .

Syntax

: 
StrReverse(string)

Example
:

Dim a, b As String

a = "abc"

 



b = StrReverse(a)

Print b

Output

:  
cba
  NUMERIC FUNCTIONS 
VB supports many Numeric functions that can make your 
complicated work very easy. 
· VARIOUS NUMERIC FUNCTIONS ARE: 
1. Int and Fix

2. Sgn

3. Val

4. Rnd

5. Format

> Int ( ) and Fix ( ) :- 
This function simply truncates the fractional part . 

Syntax 
:- 
Int(Number)   

Example 
:-
Int ()
Output
:-
14
Syntax:
:-
Fix(Number)   

Example
:-
Fix (-14)
Output
: -
-14
DATE and TIME FUNCTIONS 
: This section deals with various date and time functions.
> Now ( ) 

:- 
It Returns current date and time. 

Syntax 
: 
Now ( ) 

Output 
:  
Today’s date and Current Time.   
Example
: 
1- 23-2009 03:23:38 PM

> Date
( )

:
This function returns the current date in Variant type in following format
Syntax 
: 
Date ( )

Output 
:
16/6/08

> Date$( )

:
This function returns the current date in String type in following format.

Syntax 
: 
Date$ ( )
Output 
:
01-23-2009
* * *

CHAPTER-8

Visual Basic Interface Styles

1> Interface is the visual part of the application, which the user interact with.

VB support following three types of interface styles:

(i) Single Document Interface (SDI)

(ii) Multiple Document Interface (MDI)

(iii) Explorer Style Interface 
2> Difference between SDI and MDI

Single Document Interface (SDI) support single document in its window. i.e., the moment we open another document the previously opened document is closed and then the new document is loaded in its window. An example of the SDI interface is the Wordpad application included with Microsoft Windows. In Wordpad, only a single document may be opened; we must close one document in order to open another, simply because it is an SDI application.

 
Multiple Document Interface (MDI) on the other hand, allows us to display multiple documents at the same time, with each document displayed in its own window. MS-Word, MS-Excel etc are example of MDI applications as they allow opening of several documents simultaneously.

3> It is discouraged to create separate menus for child forms because when a child form is loaded and activated, its menu  takes over the menu of parent form and the menu of parent form is lost. 

4> We can convert existing forms to MDI child forms, by setting their MDIChild properties to True.

5> The controls that can be placed on an MDI parent form are Timer control and Image box.

6> An MDI child form is not a top-level window, it needs a container i.e., an MDI parent form, to be displayed. That is why if a child form is loaded first, its parent form gets loaded automatically.

7> Me is a special keyword used to refer to the active form object in which it is used.
8> A splash screen is a special form with minimal functionality that is loaded as soon as a user executes an application. This screen has few graphics/ text displayed on it.
9> A VB application can have only one MDI parent window.
10> An MDI application must have an MDI Parent form and at least one MDI Child 

       form (i.e. a form with its MDI Child property set to True).

11> A child form cannot be displayed modally.

12> An MDI application can contains as many MDI child forms.

* * *
CHAPTER -9

Databases and ADO,OLEDB & ODBC

The databases fall into two distinct groups:

1. LOCAL DATABASE

2. REMOTE DATABASE

ADO:-ActiveX data object is an application program interface.

REVISING DATA CONCEPTS:

1. Database

2. Table

3. Recordset

Types of Recordset:

1. Table-type Recordset.

2. Dynaset-type Recordset

3. Snapshot-type recordset

4. Forward-only-type Recordset.

5. Dynamic-type Recordset.

DATA ACCESS MECHANISMS:

These are:

1. DAO-Data Access Object.

2. RDO-Remote Data Objects.

3. ADO-ActiveX Data Objects

NOTE:ODBC:Open Data Base Connectivity refers to a standard protocol that permits applications to connect to a variety of external database servers or files.

ADO AND OLE DB:

Data Provider:



Data Provider is a control or object or mechanism that provides data for use by connecting to a source of data.

OLE DB:

It is the underlying system service that a programmer using ADO is actually using OLEDB is a set of interfaces that provide applications with uniform access to data stored in diverse information sources.

ACCESSING DATABASE USING ADO DC:


VB uses ADO DC in two ways:

1. employing ADO DC interactively using VB connection wizard.

2. or writing code.ie,programming ADO(ADO DB)

Basic Working Model of ADO:

Step1:
Connect to a data source.

Step 2:
Specify  a command to gain access to the data source.

Step 3:
Execute the command.

Step 4:
Store the rows in  a cache.

Step 5:
Update the data source.

Step 6:
Detect Errors.

USING ADO PROGRAMMATICALLY:

It comprises of seven classes or objects:

1. Connection.

2. Recordset

3. Field

4. Command

5. Error

6. Parameter

7. Property

    Of the above seven objects four objects are  primary objects:

1. Connection.

2. Recordset

3. Fields

4. Command

ADO Events:


There are two families of events:

1. ConnectionEvents.

2. RecordsetEvents.

DATA BOUND SUBFORMS:


Subforms aredata entry forms that actually contain two forms within the same screen.Subforms are also called Master/detail forms. 

ADO and ODBC:



ODBC is a standard API for database acces that offers standard definitions of how to talk to databases of all kinds.ODBC was something that all DB vendors could agree to and something that did all of the basic things.

DSN:



Data Source Name is a logical name used by open database connectivity(ODBC) to refer to the drive and other information required to access data.



ODBC is a standard API for database access that offers standard definitions of how to talk to databases of all kinds.

CHAPTER-10

ORACLE SQL REVISION TOUR

What is SQL?

· When a user wants to get some information from a database file, he can issue a query. 
· A query is a user–request to retrieve data or information with a certain condition.
· SQL is a query language that allows user to specify the conditions. (instead of algorithms)
Types of SQL commands

· Data Definition Language commands (DDL Command) : All the commands used to create, modify or delete physical structure of an object like Table. 

For eg. Create, Alter  , drop 

· Data Manipulation Language command (DML Command): All the commands used to modify contents of a table are comes under this category.

For eg. : Insert, delete, update commands

· TCL Command : These commands are used to control Transaction of DML commands.

For eg. Commit, rollback

Concept of SQL

· The user specifies a certain condition.

· The program will go through all the records in the database file and select those records that satisfy the condition.(searching).

· Statistical information of the data.

· The result of the query will then be stored in form of a table.

Basic structure of an SQL query
	General Structure
	SELECT,  ALL / DISTINCT,  *,AS,  FROM,  WHERE

	Comparison
	IN,  BETWEEN,  LIKE "% _"

	Grouping
	GROUP BY,  HAVING, COUNT( ), SUM( ), AVG( ), MAX( ), MIN( )

	Display Order
	ORDER BY,  ASC / DESC

	Logical Operators
	AND,  OR,  NOT


TYPES OF SQL STATEMENTS:
a) DDL (Data Definition Language):- Create ,Alter,Drop.

b) DML (Data Manipulation Language):- Select,Delete,Insert,Update.

c) DCL (Data Control Language):- Grant,Revoke.

d) TCL (Transaction Control Language):- COMMIT,ROLLBACK,SAVEPOINT.
CONSTRAINT is a condition applicable on a field or group of fields.
Two types of constraint 
Column Constraint :- apply only to individual column
Table Constraint     :- apply to groups of columns

Different constraint 

Unique Constraint 


Primary Key constraint

Default constraint


Check constraint

Applying Constraint

Example:-

· Create a student table with filed student id, student name, 

father’s name, age, class, adrress.

CREATE TABLE  student




(sid

char(4) PRIMARY KEY,




sname

char(20)  NOT NULL,




fname

char(20),




age

number(2) CHECK (age<20),




class

char(5)
   NOT NULL
,




address

char(50));

SELECT COMMAND

Select command is a query that is given to produce certain specified information from the database table.


Select Statement is used as 




SELECT <column name>,[,<column name>,……]




FROM <table name>;

Example:
Write a query to display the name and salary of the employee in 

emp table.




SELECT ename, sal




FROM emp;

Variations of select Command:

Selecting specific Rows……..WHERE clause 


Syntax:



SELECT <column-name>[,<column-name>…….]



FROM <table name>



WHERE <condition>;

Example :
Display the employee code, their  name and their salary who are Manager.

SELECT empno,ename,sal


FROM emp

WHERE job=’MANAGER’;

Searching for NULL (IS NULL Command):


The null value in a column can be searched for in a table using IS NULL in the WHERE Clause


Syntax:



SELECT <column-name>[,<column-name>,……]



FROM <table-name>



WHERE <column-name> IS NULL;

Example
Display the employee code, name and their job whose Dept.No. is Null.

SELECT empno,empname,job 



FROM emp



WHERE DeptNo IS NULL;

IS NOT NULL Command:

Example:
Display the name and job of those employee whose dept No is not Null



SELECT ename,job FROM emp



WHERE deptno IS NOT NULL;

Logical Operators


The logical operators OR, AND, NOT are used to connect search conditions in the WHERE clause. 


The uses of logical operators are understand by these following examples
· Display the name of manager whose salary is more than 5000 

SELECT ename 

FROM emp

WHERE job=’MANAGER’ and sal>5000;
· Write a query on the customers table whose output will exclude all customers with rating<=100, unless they are located in Shimla.

SELECT *

FROM customers

WHERE rating>100 OR city=’Shimla’;

Sorting Result- ORDER BY Clause:


The resulting column can be sorted in ascending and descending order using the ORDER BY Clause.


Syntax :


SELECT <column-name>[,<column-name>…….]



FROM <table name>



WHERE <condition>



ORDER BY <column-name>

Example:

· Display the list of employee in the descending order of employee code, who is manger

SELECT  * FROM  emp



WHERE job=’MANAGER’



ORDER BY ecode;

The INSERT Command:
The tuples are added to relation using INSERT command of SQL.


Syntax:



INSERT INTO <table-name>[<column list>]



VALUES (<value>,<value>,<value>,…..);

Example :

· Enter a new record in student table


INSERT INTO student (sid,sname,fname,age,class,address);



VALUES(101,’Mohan’,’Pawan’,15,’8’,’Jaipur’);
	sid
	sname
	fname
	age
	class
	address

	101
	Mohan
	Pawan
	15
	8
	Jaipur


The DELETE Command:


The delete command  removes the tuples from the tables. This command remove the entire row from the table and not the individual field. So no filed argument is needed.


Syntax



DELETE FROM <table-name>



WHERE <condition>;

Example 
· Delete all the records of employee whose salary is less than 3000



DELETE FROM emp 



WHERE sal<3000;

· To delete all the record from the table:



DELET FROM<table-name>;

The UPDATE Command:

The UPDATE command is used to changes some values in existing rows. The UPDATE command specifies the rows to be changed using the WHERE clause, and new data using the SET keyword.


Example:

· Update the salary of employee to 5000 whose employee code is 1011.



UPDATE emp



SET sal=5000



WHERE empno=1011;

The ALTER TABLE Command:

The ALTER command is used to change the definition of existing table. 

a)It can be used to add columns to a table.


Syntax (to add a column to a table):


ALTER TABLE <table-name> ADD <column-name> 



<data type> <size>;

b)To modify existing columns of a table:


Syntax:



ALTER TABLE <table-name>



MODIFY (Columnname newdatatype (newsize));

Example:

· To modify column job of table emp to have new width of 30 character



ALTER TABLE emp



MODIFY (job char(30));

The DROP Command


The DROP command is used to drop the table from the database. For dropping a table all the tuples should be deleted first i.e the table should be empty.

Syntax:


DROP TABLE <table-name> 

Example :

· Drop the student table from the database





DROP TABLE student;

* * *
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DATABASE FUNDAMENTALS
Database Transaction:

A transaction is a logical unit of work(LUW) that must succeed or fail in its eternity.

A user views a transaction as a logical sequence of read and write operations whereas

The system views a transaction as a logical sequence of read and write operations.

Transaction Handling Issues:
A transaction can be handled in either of the following two ways:

i) Serially ie. Serial Execution of transactions.

ii)Concurrently ie.Simultaneous execution of transactions.

Transaction Properties:
To ensure data integrity, the database system maintains the following properties of a transaction termed as ACID properties.

a) Atomicity.

b) Consistency.

c) Isolation.

d) Durability.

Data Communication and DBMS:

What is Client /Server computing?

A client is any process that requests to the server for specific services.A server is a process that provides requests for the clients.Both clients and server can reside in the same computer or in different computers connected by a network.

The three components of Client/Server Architecture:
· The Client or The Front End application.

· The Server or The Back End Application.

· The Communication Layer or Middleware.

Network Protocol for Data Communication:

A protocol means the rules that are applicable for a network.Protocol defines the standardized formats for data packets,techniques for detecting and correcting errors and so on.

There are various protocols that work on the network.TCP/IP (Transmission Control Protocol/internet protocol) is the native protocol of Internet.

TCP/IP is called as a reliable delivery protocol. The TCP layer of TCP/IP is used to verify that whatever was sent by sending machine is received intact by the destination.

The IP layer of TCP/IP determines the route for sending packets from sending machine to the receiving machine. Also it packs the messages into small network transportable packets called datagrams. (A datagram is a collection of the data that is sent as a single message.)

Distributed Databases:

The distributed database may be defined as a database stored and running on a collection of machines that do not have shared memory, yet looks its users like a single database on single computer.

Advantages of  distributed databases:

· Sharing.

· Availability.

· Reliability.

· Incremental Growth.

· Distributed Query/Parallel Evaluation.

· Improved Performance.

Allocation of Data in Distributed Database: 
A distributed database is broken up into logical units called fragments,which may be assigned for storage at various sites.also,certain data may be stored at more than one site ie.Replication of data.

In a distributed database there are various approaches of data allocation:

·    Centralized data at one location.

·    Partitioned or fragmented data.

·    Complete replication.

·     Selective replication.

Data Fragmentation:
Distributed database supports data fragmentation.Data fragmentation can be in any  of following 

Ways.

· Horizontal Fragmentation.

· Vertical Fragmentation.

· Mixed Fragmentation.

Data Replication:
Data replication means storing some data at more than one site.Dat acan be replicated in any of the following ways:

· No replication.

· Partial replication.

· Full replication.

Advantages of distributed database:
· Organizational structure.

· Share ability.

· Improved availability.

· Improved reliability.

· Local autonomy.

· Improved performance.

· Incremental Growth.

· Local autonomy.

Disadvantages of distributed database:

· Complexity.

· Increased Cost.

· Increased Security requirements.

· Lack of Standards.

Assignments

· What is the concept of database transaction?

· What is the function of redo and undo logs?

· Explain the ACID properties of a transaction.

· What is the role of TCP/IP protocol?

· Discuss the problems that are encountered in concurrent execution of transactions.
* * *
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GETTING STARTED WITH PL/SQL

SQL Vs  PL/SQL:

Limitations of SQL are:

· No procedural capabilities .

· Time Consuming Processing or Network traffic.

· No Error Handling Routines/Procedures.

Advantages of PL/SQL are:

· Procedural Capabilities.

· Reduced Network Traffic.

· Error Handling Procedures/Routines.

· Facilitates Sharing.

· Improved Transaction Performance.

· Portable Code.
ANCHORED DECLARTION:
It refers to a declaration where a variable is declared with another variable or a table column used as its anchor.

PL/SQL use %TYPE declaration attribute for anchoring.

Ex:
num1 

NUMBER(5);


num2

num1%TYPE;


empsal

Emp.Salary%TYPE;

Note: Anchored types are evaluated at compile time.Thus,you need to recompile the change of underlying type in the anchored variable.

TYPES OF PL/SQL VARIABLES:
· Local Variables.

· Substitution Variables.

· Bind or Host Variables.

PL/SQL BLOCK STRUCTURES:

DECLARE

/* definitions of <constants>

<variables>

BEGIN

<PL/SQL statement here>

[EXCEPTION]

<Exception Handling>

END;

    TYPES OF BLOCKS:

· Anonymous Blocks: Blocks without headers.

· Named Blocks:
Blocks having headers or labels like procedure,functions,packages or triggers.

     PL/SQL CONTROL STRUCTURES:

· Sequence

· Selection

· Iteration.
SELECTION CONSTRUCT: (Condition Testing or Decision Making Statements)

1. Simple IF:-

Syntax:


IF <condition>THEN


Statement


END IF;

Example:

DECLARE 

a number;

BEGIN

a :=&a;

if a>100 THEN

dbms_output.put_line(a);

END IF;

2. 
IF…THEN…ELSE…END IF:-


Syntax:


IF <condition>THEN


Statement1;

ELSE

Statement2;


END IF;


Example:

DECLARE 

a number;

b number;

BEGIN

a :=&a;

b :=&b;

if a>b THEN

dbms_output.put_line(a);

ELSE

dbms_output.put_line(b);

END IF;

3.
NESTED IF ….ELSE:-


IF <condition>THEN


Statement1;

ELSIF <condition>

Statement2;

THEN

.

.

.

ELSE


END IF;

Example:

DECLARE 

a number;

b number;

c number;

BEGIN

a :=&a;

b :=&b;

c :=&c;

if a>b THEN

if a>c THEN

dbms_output.put_line(a);

ELSE

dbms_output.put_line(c);

END IF;

ELSE

if (b>c) THEN

dbms_output.put_line(b);

ELSE

dbms_output.put_line(c);

END IF;


END IF:

4.
ELSIF LADDER:-


Example:

DECLARE 

salary  number;

BEGIN

salary :=&salary;

if salary >=10000 THEN

dbms_output.put_line(“CLASS I  OFFICER”);

ELSIF  salary <10000 AND salary>=8000 THEN

dbms_output.put_line(“CLASS II OFFICER”);

ELSIF  salary <8000 AND salary>=5000 THEN

dbms_output.put_line(“CLASS III OFFICER”);

ELSE

dbms_output.put_line(“YOU ARE NOT IN JOB”);

END IF;


END IF;

Points to remember for using IF:

· Always match up an IF with an END IF.

· You must put a space between the keywords END and IF.

· The ELSIF keyword does not have an embedded “E”.

· Place a semicolon (;) only after the END IF keywords.

     ITERATION CONSTRUCT : (LOOPS)

PL/SQL provides three different types of loops:

· The simple loop.

· The FOR loop.

· The WHILE loop.

A General Loop Structure:

A loop has two parts: the loop boundary and the loop body.

The Simple Loop:

Syntax:


LOOP


<executable statement>


END LOOP;

Example:

DECLARE

n :=0;

LOOP

n:=n+1;

Dbms_output.put_line(n);

END LOOP;

NOTE: Simple loop does not terminate by itself.So EXIT and EXIT WHEN statements are used with it to terminate the loop.

Ex:
DECLARE


count number :=0;


BEGIN


LOOP


count :=count +1;

dbms_output.put_line(‘value of count is’||count);

IF count >=10 THEN

EXIT;

END IF;

END LOOP:

dbms_output.put_line(‘Hi,I m out of the loop’);

END;



Ex:
DECLARE


count number :=0;


BEGIN


LOOP


count :=count +1;

dbms_output.put_line(‘value of count is’||count);

EXIT WHEN count>=10 ;

END LOOP:

dbms_output.put_line(‘Hi,I m out of the loop’);

END;

THE NUMERIC FOR LOOP:

The FOR LOOP provided by PL/SQL comes in two forms:

a) Numeric For loop.

b) Cursor For loop.

NUMERIC FOR LOOP:

Syntax:

FOR <loop index> IN [REVERSE] <lowest number>..<highest number>

LOOP

<executable statements>

END LOOP;

Ex:

BEGIN

FOR num IN 1..20

LOOP

n := num*2;

dbms_output.put_line(n);

END LOOP;

END;

Ex:

BEGIN

FOR num IN REVERSE 1..20

LOOP

n := num*2;

dbms_output.put_line(n);

END LOOP;

END;

Characteristics of Numeric For Loop:

a) Loop index is automatically declared.

b) Expressions in range scheme are evaluated only once.

c) Loop index is not modifiable.

THE  WHILE LOOP:
Syntax:


WHILE <condition>


LOOP 


<executable statement>


END LOOP:

NOTE:
WHILE loop tests the condition before executing the loop.

Ex:


DECLARE


n number;


BEGIN


WHILE n<=10


LOOP

n := n+1;

dbms_output.put_line(n);

END LOOP;

END;

Variations of  WHILE Loop:

WHILE TRUE

LOOP

<executable statement>

END LOOP;

The Nested Loops:

The nesting of loops or nested loops mean that a loop resides within another loop.

A loop can nest any type of loop.

Ex:

DECLARE

i number :=0;

BEGIN

WHILE i<10

LOOP

i :=i+1;

dbms_output.put_line(i);

END LOOP;

END;
LABELLING  LOOPS:

Loops can be labeled to enhance readability.

Syntax:

<<outer loop>>

LOOP

.

.

EXIT WHEN condition;

END LOOP outer loop;

DATABASE INTERACTION IN PL/SQL:
We can use following SQL statements in PL/SQL code.

SELECT,INSERT,UPDATE,DELETE.

SELECT INTO statement: 
This statement is used to store the resultant data of SELECT query into PL/SQL variables.

Syntax:

SELECT <select list> INTO <variable_list>

FROM <table>[WHERE <condition>];

The above syntax is used when we want to store some particular fields or columns of SQL into PL/SQL variables.

But what if we wish to store entire row of data into PL/SQL variable, in that situation the concept of records is used.

USING RECORDS:

A PL/SQL record is a group of multiple pieces of information,related to one another,called fields.

Types of Records:

a. Table based records.

b. Programmer based records.

c. Cursor based records.

Table based records:

It represents each field in the table. For this anchored declaration %ROWTYPE is used.

Syntax:

<record name> <table name>%ROWTYPE;

Programmer Defined Records:
It is an explicitly defined record in PL/SQL.It is defined with TYPE statement as per the following syntax.

Syntax:

TYPE <typename> IS RECORD (field_declaration[,field declaration]…);

Here,RECORD TYPE declared is treated as a data type,which can not hold values.For which we need to declare a variable of that type.

Syntax:

Variablename
RECORD type;

This variable can now be used to access individual columns or fields.

EXCEPTION HANDLING IN PL/SQL:

EXCEPTIONS are some unwanted or undesired situations,which terminate the PL/SQL script unexpectedly.

Types Of EXCEPTIONS:
1.
Predefined Exceptions.

2.
Undefined Exceptions.

3.
User-defined Exceptions.

Predefined Exceptions are not needed to be declared and raised while Userdefined Exceptions are to be declared,raised and handled in EXCEPTION handling section.

* * *

CHAPTER-13

INTERACTING WITH DATABASES


Cursor is a method that provides a way to select multiple rows of data from the database and then process each row individually inside the PL/SQL program.

OR

PL/SQL requires special capability to retrieve and process more than one rows of data from the table  and this task is performed by Cursor. 

Types of Cursors :

· Implicit Cursor : Declared for all DML & PL/SQL SELECT statement including queries that return only one row.

· Explicit Cursor: For queries that return more than one row. Declared and named by programmer.

Explicit Cursor :

Following steps are followed when using the explicit cursor:

1. Declare the cursor.

2. Open the cursor.

3. Fetch the data from the cursor record by record.

4. Close the cursor.

Syntax for using cursor:

· Syntax of cursor declaration:

   cursor <cursorname> is SQL select statement;

· Syntax of open statement:

   open <cursorname>;

· Syntax of fetch statement:

   fetch <cursorname> into var1,var2,var3…….

                         or

   fetch <cursorname> into record_type_variable;

· Syntax of close statement:

    close <cursorname>;

Explicit Cursor attributes:
There are four cursor attributes :

· %ISOPEN : It returns true if cursor is open , otherwise it returns false.

   Syntax : if cursorname%isopen then

                        ……….

                else

                       ……….

                endif

· %FOUND : It returns true if record was fetched properly from the cursor, otherwise it returns false.

   Syntax : cursorname%found

· %NOTFOUND : It returns true if record is not successfully found, otherwise it returns false.

     Syntax : cursorname%notfound

· %ROWCOUNT : It returns the no. of records processed by the cursor.

      Syntax : cursorname%rowcount

Example code to illustrate cursor:

DECLARE

  cursor empdis is SELECT * FROM emp;

  e emp%ROWTYPE;

BEGIN

  open empdis;

  if empdis%ISOPEN then

  dbms_output.put_line(‘empno   name   salary’);

LOOP

  FETCH empdis into e;

 EXIT WHEN empdis%notfound;

  dbms_output.put_line(e.empno|| e.name|| e.sal);

ENDLOOP;

 CLOSE empdis;

  else

  dbms_output.put_line(‘Cannot open the cursor’);

END IF;

END;

Implicit Cursors:
These are also called as SQL cursors.

PL/SQL employs implicit cursors for following statements:
i. 
INSERT
ii.   UPDTAE
iii.   DELETE
iv.   SELECT(only those SELECT queries that return exactly one row.)

Subqueries,IN WHERE clause,IN FROM clause, Aliases, Expressions,bind variables can be used with Explicit cursors.

Cursor Based Records:
 
Cursor FOR Loops:


In a Cursor FOR Loop,a declared cursor is OPENed,FETCHed and CLOSed automatically.

Syntax:


FOR <record_index> IN <cursor_name>


LOOP


<body of loop>


END LOOP;

Cursor FOR Loop with Parameters:


Syntax:


FOR <record_name>IN <cusor_name(<parameter_list_here>)


LOOP


.


.


.END LOOP;

Cursor FOR Loops Using Subqueries:

Syntax:


FOR <record_name> IN (query_expression)


LOOP


.


.


.

END LOOP;

* * *

CHAPTER-14

CREATING PROCEDURES


Procedures makes the program modular and each module performs a specific function or task.


Modular programming approach makes the program readable,manageable,reusable and reliable.


PL/SQL supports modules of many types such as :

· 
Anonymous Blocks
·             Procedures 
·             Functions
·             Packages
A Module or Procedure is a logical unit of work ie,a logically grouped set of SQL and PL/SQL statements that together perform a specific task.



Types of PL/SQL Procedures:


PL/SQL supports two types of Procedures:
1. Local or Anonymous Procedure:These are unnamed procedures.These procedures are not stored as a database object in an Oracle database.

2. Stored Procedure: These are named procedures.These can accept input parameters and pass values to output parameters.


Need of Procedures:

1. Procedures makes a program modular and serve to meet the specific requirement.

2. They make a bigger program broken down into smaller and manageable units.

3. They enhance performance of a program by saving time in network traffic as they do not need recompilation as their compiled form is stored in  the database.

4. They enhance reusability as a procedure once written can be used again or reused.

5. They provide a better  database security.

6. They use shared memory resources.




PL/SQL structure of a named block:




HEADER




IS




DECLARATION SECTION




BEGIN




EXCEPTION




END;




Therefore, there are four sections in the declaration of  a stored procedure.

1. HEADER SECTION: Here the type of block whether procedure or Function or Package and its name and parameters are specified.

2. DECLARATION SECTION:
Here local variables to this very block are specified.

3. EXECUTION SECTION: Here all the  executable statements appear.

4. EXCEPTION SECTION: Here all the exceptions handling statements are specified.

The declaration and exception sections are optional in any PL/SQL block.

NOTE:THE PROCEDURE specification begins with the keyword PROCEDURE and ends with the procedure name or a parameter list. Parameter declarations are optional. Procedures that take no parameters are written without parentheses.

The PROCEDURE body begins with the keyword IS or AS and ends with the keyword END followed by an optional procedure name. The procedure body has three parts:a declarative part,an executable part,and an optional exception-handling part.

Example : A procedure showing all the four sections.

PARAMETER MODES:
The formal parameters of a procedure have following three major attributes.

1. Name of the Procedure.

2. MODE.(IN ,OUT ,IN OUT)
3. Data type.

The parameter modes define the behaviour of formal parameters.

The three modes are:

a. IN MODE:

IN parameter lets user to  pass values to the procedure being called inside.Inside the procedure,an IN parameter acts like a constant.Therefore,it can not be assigned a value.

b. OUT MODE:

OUT parameter lets user to return the values to the caller of a procedure.ie,to the sub program ,which invokes the procedure.

c. IN OUT MODE:
IN OUT parameter lets use pass initial values to the procedure being called nad return updated values to the caller subprogram.

Inside the procedure,an IN OUT parameter acts like an initialized variable.

DIFFERENCE BETWEEN THE THREE MODES:

	IN
	OUT
	IN OUT

	The default.
	Must be specified.
	Must be specified.

	Passes values to a procedure.
	Returns values to the caller.
	Passes initial values to a procedure;returns updated values to the caller.

	Formal parameter acts like a constant.
	Formal parameter acts like an un-initialized variable.
	Formal parameter acts  like an initialized variable.

	Formal parameters cannot be assigned a value.
	Formal parameter cannot be used in an expression; must be assigned a value.
	Formal parameter should be assigned a value.

	Actual parameter can be a  constant, initialized variable,literal,or expression.
	Actual parameter must be a variable.
	Actual parameter must be a variable.


PARAMETER DECLARATION CONSTRAINTS:

The data type of  a formal parameter can consist of any one of the following type of declarations:

· An unconstrained type name ,such as NUMBER or VARCHAR2.

· A type that is constrained using the %TYPE or %ROWTYPE attributes.

NOTE: Numerically constrained types such as NUMBER(2) or VARCHAR(20) are not allowed in a parameter list.

ASSIGNING DEFAULT VALUE TO PARAMETERS:




Parameters can also take default values.For this the DEFAULT keyword is used.




Ex: PROCEDURE stud_data(roll IN NUMBER DEFAULT 20) IS………




Or



PROCEDURE stud_data(roll IN NUMBER := 20) IS………



THE END LABEL:


Procedure name can be added after the keyword END.



EXAMPLE :




CREATE OR REPLACE PROCEDURE get_stud




(stud_id IN student.sid%TYPE,




stud_name OUT student.sname%TYPE,




stud_city OUT student.city%TYPE)




IS




BEGIN




SELECT sname,city INTo stud_name,stud_city FROM student WHERE sid=stud_id;




END get_stud;

FUNCTIONS



Functions are modules that carry out one specific job and return a value




Which in the declaration section is shown by keyword RETURN.




SYNTAX:




CREATE FUNCTION <func_name>(list of parameters)RETURN <return type>




AS….




BEGIN




--function body




END ;

NOTE: A function like a procedure receives arguments from the calling program.The difference is that a function is a part of an expression and returns a single value to the calling program for its use.
The return value of a FUNCTION must be assigned to a variable or used in  an expression.

EXAMPLE:




Create or Replace FUNCTION factorial RETURN NUMBER IS




N NUMBER(5);




F NUMBER(5);




BEGIN




f  :=1;




n :=&n;




for i in 1..n




loop




f := f*i;




end loop;




return f;




end;

DROPPING STORED PROCEDURES:



DROP PROCEDURE <procedure_name>;




DROP FUNCTION <function_name>;

* * *

CHAPTER -15

TRIGGERS

What is a Trigger :


A trigger is a stored procedure that defines an action the database automatically initiates when some database related events such as INSERT, UPDATE OR DELETE occurs.

Why Triggers:


A trigger is a fragment of code that you tell Oracle to run before or after a table is modified. A trigger has the power to :-

· make sure that a column is filled in with default information 

· make sure that an audit row is inserted into another table 

· after finding that the new information is inconsistent with other stuff in the database, raise an error that will cause the entire transaction to be rolled back 

· The different types of integrity constraints provide a declarative mechanism to associate “simple” conditions with a table such as a primary key, foreign keys or domain constraints.

· Complex integrity constraints that refer to several tables and attributes cannot be specified within table definitions. Triggers,in contrast, provide a procedural technique to specify and maintain integrity constraints.

Triggers Vs Procedures:

· Triggers Execute Implicitly while Procedure execute explicitly.

· It do not accept arguments while Procedures may or may not have arguments.

· Triggers are fired for  DML(Insert, Update  or Delete) statements while procedures execute all  DML statements including SELECT.

Trigger Vs constraints:

· Triggers affect only the row added after the trigger is enabled.
· Affects all the rows in a table

Syntax

CREATE [OR REPLACE] TRIGGER trigger_name

    Before/ after  insert/update/ delete 

[of columnname]

    ON table_name 

[For each Row]

BEGIN
  SQL statements;
END [triggername];

The structure of a row-level

CREATE OR REPLACE TRIGGER ***trigger name*** 


***when*** 


ON 


***which table*** 

FOR EACH ROW 


***conditions for firing*** 

begin 


***stuff to do*** 

end; 

Components of a trigger definition :
 trigger name



create [or replace] trigger <trigger name>

·  trigger time point



before | after

·  triggering event(s)



insert or update [of <column(s)>] or delete on <table>

·  trigger type (optional)



for each row

·  trigger restriction (only for for each row triggers !)



when (<condition>)

·  trigger body



<PL/SQL block>

Executing Triggers
When using SQL*Plus, you have to provide a / character to get the program to evaluate a trigger or PL/SQL function definition. You then have to say "show errors" if you want SQL*Plus to print out what went wrong. Unless you expect to write perfect code all the time, it can be convenient to leave these SQL*Plus incantations in your .sql files. 

Types of Triggers

· Row level triggers

· Statement Level Trigger

· Before and after Trigger

· Instead of Trigger

· Trigger on system events and user events

Example: 1 

SQL> Create or replace trigger  empcount

           After insert  on emp

          For each row

          Declare

                   n integer;

         Begin

             
Select count(*) into n from emp;

                   
dbms_output.put_line(‘total no. of records in a table is : ‘||n);

End;

Accessing coloumn values :

· :old .<colomn name>

· :new. <Colomn name>

* * Points to Remember * *
* Only with a row trigger it is possible to access the attribute values of a tuple before and after the modification (because the trigger is executed once for each row ). 

* For an update trigger, the old attribute value can be accessed using :old.<column> and the new attribute value


can be accessed using :new.<column>.

*  For an insert trigger, only :new.<column> can be

   Used.

 * for a delete trigger only :old.<column> can be used (because there exists no old, respectively, new value of the tuple). In these cases, :new.<column> refers to the attribute value of <column> of the inserted tuple, and :old.<column> refers to the attribute value of

<column> of the deleted tuple.

In a row trigger thus it is possible to specify comparisons between old and new attribute values in the PL/SQL block,

 e.g., “if :old.SAL < :new.SAL then . . . ”. 


If for a row trigger the trigger time point before is specified, it is even possible to modify the new values of the row, e.g., :new.SAL := :new.SAL * 1.05 or :new.SAL := :old.SAL.
Such modifications are not possible with after row triggers.
Example : 1 
SQL> Create or replace trigger  empcount

           Before delete  on emp

          For each row

          Declare

                   n integer;

         Begin

             
select count(*) into n from emp;

                   Dbms_output.put_line(‘total no. of   records in a table is : ‘||n);

End;

Example : 2 
SQL> Create or replace trigger  EMPUPD

           Before update on emp

          For each row

Begin

          if :new.salary<:old.salary then

        Dbms_output.put_line(‘Salary can not be reduced’);

End;

Example : 3


statement level trigger-

SQL> Create or replace trigger  EMPUPD

           Before update on emp

Begin

          if :new.salary<:old.salary then

        Dbms_output.put_line(‘Salary can not be reduced’);

End;

Example 4:
SQL> 
Create or replace trigger  EMPUPD

           
After update on emp



n number;



Begin

   
select count(*)  into n from emp;



Dbms_output.put_line(‘Total Records in table EMP :’||n);



End;

·         Enabling a Trigger is:


ALTER TRIGGER trigger_name ENABLE;

For example:

If you had a trigger called orders_before_insert, 

you could enable it with the following command:

ALTER TRIGGER orders_before_insert ENABLE;

Disable a Trigger

syntax :

ALTER TRIGGER trigger_name DISABLE;

For example:

ALTER TRIGGER orders_before_insert DISABLE;

Drop a Trigger

syntax :

DROP TRIGGER trigger_name;

For example:

DROP TRIGGER orders_before_insert;

Example:

create or replace trigger check_budget_EMP 

after insert or update of SAL, DEPTNO on EMP

declare 

cursor DEPT_CUR is select DEPTNO, BUDGET from DEPT;

 DNO DEPT.DEPTNO%TYPE; 

ALLSAL DEPT.BUDGET%TYPE; 

DEPT_SAL number; 

begin 

open DEPT_CUR; 

loop 

fetch DEPT_CUR into DNO, ALLSAL; 

exit when DEPT_CUR%NOTFOUND; 

select sum(SAL) into DEPT_SAL from EMP where DEPTNO = DNO; 

if DEPT_SAL > ALLSAL then 

raise_application_error(-20325, 'Total of salaries in the department '|| to_char(DNO) || ' exceeds budget'); 

end if; 

end loop; 

close DEPT_CUR; 

end; / 

More about triggers :

Triggers are not exclusively used for integrity maintenance. They can also be used for

• Monitoring purposes, such as the monitoring of user accesses and modifications on certain sensitive tables.

• Logging actions, e.g., on tables:

Contd..

create trigger LOG EMP

after insert or update or delete on EMP

begin

         if inserting then

     insert into EMP LOG values(user, ’INSERT’, sysdate);

end if ;

         if updating then

      insert into EMP LOG values(user, ’UPDATE’, sysdate);

end if ;

      if deleting then

insert into EMP LOG values(user, ’DELETE’, sysdate);

end if ;

end;

By using a row trigger, even the attribute values of the modified tuples can be stored in the table EMP LOG.

• automatic propagation of modifications. For example, if a manager is transferred to another department, a trigger can be defined that automatically transfers the manager’s employees to the new department.
More about Triggers
If a trigger is specified within the SQL*Plus shell, the definition must end with a point “.” in the last line. Issuing the command run causes SQL*Plus to compile this trigger definition. 

A trigger definition can be loaded from a file using the command @. Note that the last line in the file must consist of a slash “/”.

A trigger definition cannot be changed, it can only be re-created using the or replace clause.

The command drop <trigger name> deletes a trigger.

After a trigger definition has been successfully compiled, the trigger automatically is enabled.

The command alter trigger <trigger name> disable is used to deactivate a trigger. All

triggers defined on a table can be (de)activated using the command

alter table <Tablename> enable | disable all trigger;

The data dictionary stores information about triggers in the table USER TRIGGERS. The information includes the trigger name, type, table, and the code for the PL/SQL block.
Difference b/w For and Do Loops: 
When No. of repetitions are known then For loop is used, and if the 
No. of iterations are unknown then do loops are used.

Difference b/w While  and Until: While means as long as the condition is true, the loop execute the body


     

              Whereas Until means as long as the condition is not true, the loop repeats  

Exiting from Loop: 

Exit statement helps to terminate any of the loops directly.





EXIT DO
: To terminate any Do loop





EXIT FOR
: To terminate for loop

Use of For Each … Next Loop: It is used to repeat a group of statements for each element in a dynamic 

     array as we are not sure about the size of the array.

Two Basic Operations on Arrays:
Traversing means processing each element of the array 

Searching means to find a given element in array. 

Calling Procedure

: 
It’s a procedure that calls another procedure.
Called/Caller Procedure
:
The procedure being called is known as Called / Caller Procedure.
Actual Parameters

:
The parameters provided by calling procedures are actual.
Formal Parameters

:
The parameters received by called procedures are formal.

A sub procedure may call in two ways:

With a call statement
  -
Call procedure-name ( actual arguments list)
Eg: Call abc (x , y)

Without call statement-
procedure – name actual arguments


Eg: abc x, y

If Private/Public keyword is not specified with a procedure then the procedure becomes Public.

The value being returned by the function is assigned to the function name, which automatically returns it to the calling procedure or function. A function may return only one value.

*Sub procedure does not return a value, so a call to a sub procedure is a complete statement.

* Function procedure returns a value, so a call to a function procedure is part of an expression.

In a procedure, optional parameters are declared in argument list from right hand side.

Sub OptProcedure( ByVal X as Integer, ByVal Y as Integer, ByVal Optional Z as Integer)

VB Passes an argument by Reference by default.
Exit sub and Exit Function statements can be used to Exit from a sub procedure or a function procedure.

If a variable is declared as PUBLIC A as Integer in form1 and it’s value is 20, then it can be used in form2 as form1.A.

List the variable scopes in decreasing lifespan: PUBLIC, MODULE, STATIC, LOCAL

Try this:

Sub MyProc1 ( )


Dim A as Integer


A = 12


Print A


Call MyProc2 ( A )


A = A + 2


Print A

End Sub

Sub MyProc2 ( B as Integer)


Print B


B = B + 10


Print B

End Sub

O/P is:

12

12

22

24

When a number is converted to a string, a leading space is always reserved for its sign.

St = Str (198)


‘ Gives “   198” 

St = Str (-198)


‘ Gives “-198”

Cint ( ) function returns truly rounded number. Eg. : Print CInt (-14.8) will print  -15.

* * *
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