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PREFACE

Digital technology is all around us, giving us access to information, communication, and entertainment that would have seemed unimaginable to people 100 years ago. Computer science is the study of how this technology works, from the microchips at the heart of devices, to the code that controls them. Studying computer science gives young people the tools to understand today's technology and puts them in a position to create the machines, apps, websites, and services of the future. Rather than being restricted by what others create, computer science gives students the ability to turn their own ideas into reality. In this highly competitive world we live in, a sound knowledge of computers is essential for success.

Swastik Computer Planet - Linking you to the world of computers - Book 10 is one of the series on computer science designed for use in class 10. The purpose of this book is to acquaint the students with the fundamental concepts, application and programming aspects of computing. The material is presented in a conceptual and application-oriented manner. It has been prepared to sharp focus creativity and encourage young children to explore and experiment with learning opportunities. The special features of this edition which highlights the important points covered in each chapter are given below:


	Terms to Remember


	Memory Bytes


	Review Exercises


	Fun Time


	Teacher's Zone


	Think and Do


	Bonnie's Dairy


	Review




While a lot of care has been taken in ensuring the preparation of a conceptually accurate and error free book, the room for improvement is forever present. The author would be thankful for any suggestions for improvement.

Lastly, I express a deep debt of gratitude to all those writers and experts in the field of computer science, whose works have facilitated the writing of this present work of mine.

Author

Contents










	1.
	Networking and Telecommunication
	7





	2.
	Ethical and Social Issues in ICT
	32



	3.
	Computer Security System
	44



	4.
	Basics of Electronic Commerce
	58



	5.
	Contemporary Technology
	67



	6.
	Computer Number System
	77



	7.
	Database Management System
	94



	8.
	Review of QBASIC Programming
	135



	9.
	Modular Programming
	167



	10.
	File Handling
	202



	11.
	Introduction to C-Programming
	223



	Project Work
	244
	



	SEE Specification Grid
	254
	



	Practical Evaluation
	269
	



	Full Forms
	270
	





Chapter

Page 1



  
  
  Chapter 2 - ETHICAL AND SOCIAL ISSUES IN ICT
  
  





  
    
    
    Chapter 3 - COMPUTER SECURITY SYSTEM
    
    

  
  
    
      Chapter 3 - COMPUTER SECURITY SYSTEM

      
        Learning Objectives

        In this chapter, you will be able to:

        
          	
            Define computer security and explain the main purpose of computer security.

          

          	
            Define information security and explain the main objectives of information security.

          

          	
            Define security threats and explain the types of security threats.

          

          	
            Explain the hardware security measures to protect computer equipment and supplies.

          

        

      
      
        INTRODUCTION

        Computers are now a fact of life. Computers have created a very effective information system to help streamline the management of an organization. This makes it a much needed tool for every business, banking, government, entertainment, daily life, industry, education, and administration. It can be said of all large organizations, whether the department government or private, use a computer for a variety of their daily business and it is the fastest growing industries in the world today. The world is now more reliant on technology than ever before. The emergence and growth of technology has had a positive impact on human life, but the convenience has, however, come with the risk of cyber attacks. If you use a tech device for whatever reason, then you are highly likely to be exposed to a cyber attack. You'll need to be protected, and that is where computer security comes in. Computer security is the process of preventing and detecting unauthorized use of your computer.

      
      
        INFORMATION SECURITY

        Information security is a set of practices designed to keep personal data secure from unauthorized access and alteration during storing or transmitting from one place to another.

        Information security is designed and implemented to protect the print, electronic and other private, sensitive and personal data from unauthorized persons. It is used to protect data from being misused, disclosure, destruction, modification, and disruption.
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          INFORMATION SECURITY PRINCIPLE

          There are some basic components of information security which are discussed below.

          
            	
              Confidentiality is one of the basic elements of information security. Data is confidential when only authorized people access it. To ensure confidentiality one needs to use all the techniques designed for security like strong password, encryption, authentication and defense against penetration attacks.

            

            	
              Integrity refers to maintaining data and preventing it from modifications either accidentally or maliciously. Techniques used for confidentiality may protect data integrity as a cybercriminal can't change data when they can't get access to it. To ensure integrity in-depth few tools help in improving it.

            

            	
              Availability is another basic element in information security. It is vital to make sure that your data is not accessed by unauthorized persons but only those who have permission can access it. Availability in information security means matching network and computing resources to compute data access and implement a better policy for disaster recovery purposes.

            

          

        
        
          HOW TO PROTECT YOUR COMPUTER AND DATA

          
            	
              Backups are a critical strategy for ensuring business continuity when original data is lost, destroyed, or damaged, either accidentally or maliciously, Backup creates copies of data and stores them separately, making it possible to restore the data later in case of loss or modification.

            

            	
              Periodically checking the hard disk and replacing it if it shows failure symptoms.

            

            	
              Replication is a technique for copying data on an ongoing basis from a protected system to another location. This provides a living, up-to-date copy of the data, allowing not only recovery but also immediate failover to the copy if the primary system goes down.

            

            	
              Firewalls-utilities that enable you to monitor and filter network traffic. You can use firewalls to ensure that only authorized users are allowed to access or transfer data.

            

          

        
      
      
        SECURITY THREATS

        Security threat is defined as a risk that which can potentially harm computer systems and organization. The threat could be physical such as someone stealing a computer that contains vital data. The threat could also be non-physical such as a virus attack.

        
          TYPES OF THREATS

          A security threat is a threat that has the potential to harm computer systems and organizations. The threat could be physical, such as a computer containing sensitive information being stolen. The threat could also be non-physical such as a virus attack.
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            1. Physical Threats

            A physical danger to computer systems is a potential cause of an occurrence/event that could result in data loss or physical damage. It can be classified as:

            
              	
                Internal: Short circuit, fire, non-stable supply of power, hardware failure due to excess humidity, etc.

              

              	
                External: Disasters such as floods, earthquakes, landscapes, etc.

              

              	
                Human: Destroying of infrastructure and/or hardware, thefts, disruption, and unintentional/intentional errors are among the threats.

              

            

          
          
            2. Non-physical Threats

            A non-physical threat is a potential source of an incident that could result in:

            
              	
                Hampering of the business operations that depend on computer systems.

              

              	
                Sensitive - data or information loss

              

              	
                Keeping track of other's computer system activities illegally.

              

              	
                Hacking id and passwords of the users, etc.

              

            

            The non-physical threats can be commonly caused by:

            
              a. Phishing

              Phishing is a type of attack that is frequently used to obtain sensitive information from users, such as login credentials and credit card details. They deceive users into giving critical information, such as bank and credit card information, or access to personal accounts, by sending spam, malicious Web sites, email messages, and instant chats.

            
            
              b. Botnet

              Botnet is a network of computers infected with malware that are controlled by a bot herder. The bot herder is the person who operates the botnet infrastructure and uses the compromised computers to launch attacks designed to crash a target's network, inject malware, harvest credentials or execute CPU-intensive tasks. Each individual device within the botnet network is called a bot.
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              c. Rootkit malware

              Rootkit malware is a collection of software designed to give malicious actors control of a computer network or application. Once activated, the malicious program sets up a backdoor exploit and may deliver additional malware, such as ransomware, bots, keyloggers or trojans. Rootkits may remain in place for years because they are hard to detect, due in part to their ability to block some antivirus software and malware scanner software.

            
            
              d. Keyloggers

              Keyloggers are activity-monitoring software programs that give hackers access to your personal data. The passwords and credit card numbers you type, the webpages you visit - all by logging your keyboard strokes. The software is installed on your computer, and records everything you type. Then it sends this log file to a server, where cybercriminals wait to make use of all this sensitive information.

            
            
              e. Hacking

              Hacking is an attempt to exploit a computer system or a private network inside a computer. It is the unauthorised access to or control over computer network security systems for some illicit purpose. A hacker is an individual who uses computer, networking or other skills to overcome a technical problem. A hacker may steal information to hurt people via identity theft or bring down a system and, often, hold it hostage in order to collect a ransom.

            
            
              f. Drive-by Attack

              A drive-by attack, also known as a drive-by download attack, refers to a cyberattack in which a malicious script causes a program to download and install itself on a user device, without explicit permission from the user. It can happen on any user device, running any operating system. Often, these attacks occur when the user navigates to and browses a compromised web page.

              FACT FILE

              A pop up advert could have an 'X' in the corner that disguises itself as a close button, but actually acts as a catalyst for starting a malicious download once pressed.

            
          
        
      
      
        MALICIOUS SOFTWARE

        Malicious software refers to any malicious program that causes harm to a computer system or network. Malicious software attacks a computer or network in the form of viruses, worms, trojans, spyware, adware or rootkits. Their mission is often targeted at accomplishing unlawful tasks such as robbing protected data, deleting confidential documents or add software without the user consent.
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        SECURITY MECHANISMS

        Security mechanisms are technical tools and techniques that are used to implement security services. A mechanism might operate by itself, or with others, to provide a particular service. Some of common security mechanisms are as follows:

        
          USER IDENTIFICATION AND AUTHENTICATION

          Identification is the ability to identify uniquely a user of a system or an application that is running in the system. Authentication is the ability to prove that a user or application is genuinely who that person or what that application claims to be.

          For example, consider a user who logs on to a system by entering a user ID and password. The system uses the user ID to identify the user. The system authenticates the user at the time of logon by checking that the supplied password is correct.

          
            a. Password Protection

            Passwords are used commonly to gain entry to networks and into various Internet accounts in order to authenticate the user accessing the website.

            Password protection policies should be in place at organizations so that personnel know how to create a password, how to store their password and how often to change it.

            Tips for creating strong passwords

            A strong password is one that is easy for you to remember but difficult for others to guess. Some of the most important things to consider when creating a password:

            
              	
                Never use personal information such as your name, birthday, user name, or ema address.

              

              	
                Use a longer password. Your password should be at least six characters long although for extra security it should be even longer.

              

              	
                Don't use the same password for each account. If someone discovers you password for one account, all of your other accounts will be vulnerable.

              

              	
                Try to include numbers, symbols, and both uppercase and lowercase letters.

              

              	
                Avoid using words that can be found in the dictionary.

              

              	
                Random passwords are the strongest. If you're having trouble creating one, yo can use a password generator instead.
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            b. Biometric techniques

            Biometrics are physical or behavioral human characteristics to that can be used to digitally identify a person to grant access to systems, devices or data. Examples of these biometric identifiers are fingerprints, facial patterns, and voice of typing cadence. Each of these identifiers is considered unique to the individual, and they may be used in combination to ensure greater accuracy of identification.

            FACT FILE

            Iris scanning technology was first proposed in 1936 by ophthalmologist Frank Bursch. In the early 1990s, John Dufman of Iridian Technologies patented an algorithm for detecting differences in the iris.

          
          
            c. Firewall

            Firewall is a computer network security system that restricts internet traffic in, out, or within a private network. This software or dedicated hardware-software unit functions by selectively blocking or allowing data packets. It is typically intended to prevent anyone-inside or outside a private network-from engaging in unauthorized web activities and to help prevent malicious activity.

          
          
            d. Cryptography

            Cryptography is the science of encrypting or decrypting information to prevent unauthorized access. In cryptography, you transform data and personal information to make sure only the correct recipient can decrypt the message. As an essential aspect of modern data security, using cryptography allows the secure storage and transmission of data between willing parties.

            Two primary aspects of cryptography are:

            
              Encryption

              Encryption is a process that scrambles readable text so it can only be read by the person who has the secret code, or decryption key. It helps provide data security for sensitive information.

            
            
              Decryption

              Decryption is a process of converting encoded/encrypted data in a form that is readable and understood by a human or a computer. This method is performed by un-encrypting the text manually or by using keys used to encrypt the original data.
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        MALWARE

        Malicious software or malware (a compound word composed of malicious and software) refers to all types of programs designed to perform harmful or undesirable actions on a system. These include computer viruses, worms, Trojans, ransomware, spyware, and many other digital pests. Typically, cybercriminals use these malicious tools to access sensitive data, extort ransom, or simply cause as much damage as possible to the affected system.

        
          
            
            
          
          
            
              	
                Malware
              
              	
                Description
              
            

          
          
            
              	Computer Virus
              	Computer virus is a computer program that can copy itself and infect a computer without permission or knowledge of user. It may damage or corrupt data, change data, degrade the performance of your system by utilizing resources such as memory or disk.
            

            
              	Worm
              	Worm is a malicious software that self-replicate without a host program and typically spreads without any human interaction or directives from the malware authors.
            

            
              	Trojan Horse
              	Trojan horse is a malicious software designed to appear as a legitimate software program to gain access to a system. Once activated following installation, Trojans can execute their malicious functions.
            

            
              	Spyware
              	Spyware is a malicious software made to collect information and data on the device and user, as well as observe the user's activity without their knowledge.
            

            
              	Adware
              	Adware, a term derived from "advertising-supported software," is software that displays advertising on a computer screen or mobile device, redirects search results to advertising websites, and collects user data for marketing purposes. Adware can take a variety of forms from display and banner ads to full-screen ads, videos, and pop-ups.
            

          
        

      
      
        ANTIVIRUS

        Antivirus software is a program designed to detect and remove viruses from the computer system. It is used to scan hard disks, removable disks and CDs. It can also be used to scan e-mail messages and individual files downloaded from the Internet. Most antivirus programs include an auto-update feature that enables the program to download profiles of new viruses so that it can check for the new viruses as soon as they are discovered. Antivirus software typically performs the following tasks:

        
          	
            Scans files and folders for viruses.

          

          	
            Provides information when a virus is detected.

          

          	
            Cleans virus-infected files.

          

          	
            Continuously monitors memory to protect the computer from memory-resident viruses. Some popular antivirus software available are: Avast!, Norton, Avira and PCProtect.

          

        

      
      
        Lab Activity

        To install an antivirus program on your computer, follow the steps below:

        If you purchase the antivirus program from a retail store, insert the CD or DVD into the computer's disc drive. The installation process should start automatically, with a window opening to help guide you through the install process.
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        BACKUP SYSTEM

        Backup is the act of copying files to a second medium such as a diskette, zip drive or tape, as a precaution in case the first medium (hard disk) fails. A copy of files maintained on a second medium (a disk or tape) as a precaution in case the first medium fails. Data backup provides ways to protect data in case of a physical problem with the computer system such as a hard disk failure or power failure. It is vitally important to backup software and key files, since even the most reliable computer is apt to break down eventually.

      
      
        HARDWARE SECURITY

        Hardware security deals with protection of computer hardware and associated equipment, such as, computers, servers, networks, connectivity and peripheral equipment, etc. from external physical threats, such as tampering, theft, earthquakes, water, etc. The three main components to hardware security are as follows.

        First, obstacles can be placed in the way of potential attackers and sites can be hardened against accidents and environmental disasters. Such measures can include multiple locks, fencing, walls, fireproof safes and water sprinklers. Second, surveillance and notification systems can be put in place, such as lighting, heat sensors, smoke detectors, intrusion detectors, alarms, and cameras. Third, methods can be implemented to apprehend attackers and to recover quickly from accidents, fires, or natural disasters.

        
          REGULAR COMPUTER MAINTENANCE

          Regular maintenance for a computer involves taking regular steps that make your computer faster, more secure and less cluttered. If your computer seems slow, displays an error message about low disk space or takes a long time to boot up, doing regular maintenance can fix the issue and help your computer last longer.

          Computer maintenance tips for hardware include:

          
            	
              Make time for regular cleaning. Dust and desk grit can build up, ruining keyboards and getting into the fan and power unit of a processor. A compressed air spray is the standard tool for dust cleaning.

            

            	
              Keep hardware in a secure, dry area to prevent damage and data loss disasters such as flood or breach.

            

            	
              Keep enough free disk space on your devices. If disk space is full, computers will perform slowly, may freeze, or create other user interruptions. By utilizing off- site, cloud based backup, you can free up disk space and keep your device running optimally.

            

            	
              Faulty devices are detected and replaced. We can do this by bringing our computers and devices to the service centre or by having Annual Maintenance Contract (AMC) with a service providing company depending on the policy of organization and number of computers and devices.
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          INSURANCE

          Computer insurance is a form of insurance policy designed to protect computers from loss, theft, or damage. Computers are increasingly relied upon for many facets of communication and data storage. Therefore, it is necessary to insure the computer system to get economic support when the organization incurs a loss.

        
        
          DUST FREE ENVIRONMENT

          Dust is one of the major factors which causes infection to our computer system. Dust and fibers that enter your computer system will generally end up stuck on the air consumption grill of the power supply. When the air consumption to the power supply is limited, the power supply can overheat and burn out. This can also trigger damage to the motherboard. Another critical location to tidy is the vents in the heat sink on the processor.

        
        
          PROTECTION FROM THEFT

          Computer system is expensive and valuable machine. It stores very important data of an organization. Theft of computer system also poses a major threat to the security of data or information. An intruder with malicious intentions may resort to theft to destroy critical data or information. Such computers must be kept in buildings with restricted access. Alarms, security lighting and closed-circuit television cameras are some of the methods of hardware protection.

        
        
          COMPUTER ROOM TEMPERATURE

          IT equipment is sensitive to heat and humidity and must therefore be maintained within a strict temperature and relative humidity range. Heat can also contribute to disk failure. Excessive dampness on the other hand, results in the expansion of cards and conduction in components. So, a good air-conditioning system is required to eradicate heat-related failures. The temperature in the computer system should be maintained between 21℃ to 24℃. Computer equipment should be used and stored at a relative humidity of 50 percent with 5 percent variation.

        
        
          POWER PROTECTION SYSTEMS

          Blackouts and power dips can cause the computers to shut down suddenly, losing any unsaved data that is only stored in temporary memory or RAM. Sometimes sudden surges or drops in supply can also cause physical damage to computer components. constant voltage transformers (CVTs). The power protection devices can prevent damage, expensive data loss and unnecessary down-time. There are several power conditioning devices available in the market. They are:

          
            	
              Uninterruptible Power Supply (UPS)

            

            	
              Volt Guard

            

            	
              Spike Guard
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            a. Uninterruptible Power Supply

            An uninterruptible power supply (UPS) is primarily used to provide a backup power source to the parts in the computer case, the monitor, and any other device plugged into the computer. UPS performs the following functions:

            
              	
                Absorbs relatively small power surges.

              

              	
                Smooths out noisy power sources.

              

              	
                Continues to provide power to equipment during line sags.

              

              	
                Provides power for some time after a blackout has occurred.

              

            

          
          
            b. Volt Guard

            Voltage regulator is an electrical regulator designed to automatically maintain a constant voltage level. Voltage regulators are often responsible for maintaining a voltage within the range that the elect ronic component can safely accept.

          
          
            c. Spike Guard

            A surge suppressor (sometimes optimistically called a "surge protector") is a device inserted in the alternating current utility line and/or telephone line to prevent damage to electronic equipment from voltage "spikes" called transients.

          
        
      
      
        Terms to Remember

        
          
            
            
          
          
            
              	Computer threat
              	A risk that which can potentially harm computer systems and organization.
            

          
          
            
              	Phishing
              	A type of attack that is frequently used to obtain sensitive information from users, such as login credentials and credit card details.
            

            
              	Malicious software
              	A malicious program that causes harm to a computer system or network.
            

            
              	Decryption
              	A process of converting encoded/encrypted data in a form that is readable and understood by a human or a computer.
            

            
              	Antivirus software
              	A program designed to detect and remove viruses from the computer system.
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        Memory Bytes

        
          	
            Information security is designed and implemented to protect the print, electronic and other private, sensitive and personal data from unauthorized persons.

          

          	
            Botnet is a network of computers infected with malware that are controlled by a bot herder.

          

          	
            Hacking is an attempt to exploit a computer system or a private network inside a computer.

          

          	
            Biometrics are physical or behavioral human characteristics to that can be used to digitally identify a person to grant access to systems, devices or data.

          

          	
            Firewall is a computer network security system that restricts internet traffic in, out, or within a private network.

          

          	
            Cryptography is the science of encrypting or decrypting information to prevent unauthorized access.

          

          	
            Antivirus software is a program designed to detect and remove viruses from the computer system.

          

          	
            Backup is the act of copying files to a second medium such as a diskette, zip drive or tape, as a precaution in case the first medium (hard disk) fails.

          

          	
            Regular maintenance for a computer involves taking regular steps that make your computer faster, more secure and less cluttered.

          

          	
            Computer insurance is a form of insurance policy designed to protect computers from loss, theft, or damage.

          

          	
            Blackouts and power dips can cause the computers to shut down suddenly, losing any unsaved data that is only stored in temporary memory or RAM.
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        Review Exercises

        1. Fill in the blanks.

        
          	
            ………………… is a technique for copying data on an ongoing basis from a protected system to another location.

          

          	
            ………………… is a collection of software designed to give malicious actors control of a computer network or application.

          

          	
            ……………… are physical or behavioral human characteristics to that can be used to digitally identify a person to grant access to systems, devices or data.

          

          	
            ………………….. is a computer network security system that restricts internet traffic in, out, or within a private network.

          

          	
            e……………………… is the science of encrypting or decrypting information to prevent unauthorized access.

          

        

        2. State whether the following statements are true or false.

        
          	
            Backups are a critical strategy for ensuring business continuity when original data is lost, destroyed, or damaged, either accidentally or maliciously.

          

          	
            A cracker is an individual who uses computer, networking or other skills to overcome a technical problem.

          

          	
            Identification is the ability to prove that a user or application is genuinely who that person or what that application claims to be.

          

          	
            Cybercriminals use these malicious tools to access sensitive data, extort ransom, or simply cause as much damage as possible to the affected system.

          

          	
            Password policy is very important for hardware security.

          

          	
            The greatest threat to software is a computer virus.

          

        

        3. Write appropriate technical terms for the following statements.

        
          	
            A type of attack that is frequently used to obtain sensitive information from users, such as login credentials and credit card details.

          

          	
            An activity-monitoring software programs that give hackers access to your personal data.

          

          	
            A computer program that can copy itself and infect a computer without permission or knowledge of user.

          

          	
            A software that displays advertising on a computer screen or mobile device, redirects search results to advertising websites, and collects user data for marketing purposes.

          

          	
            A program designed to detect and remove viruses from the computer system.
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        4. Write the full form of:

        CPU, DEC, CD, DVD, AMC, UPS

        5. Choose the best answer.

        a. A ……………. is a cyberattack in which a malicious script causes a program to download and install itself on a user device, without explicit permission from the user.

        
          	
            Rootkit malware

          

          	
            Keyloggers

          

          	
            Hacking

          

          	
            Drive-by attack

          

        

        b. …………… are physical or behavioral human characteristics to that can be used to digitally identify a person to grant access to systems, devices or data.

        
          	
            Biometrics

          

          	
            Firewall

          

          	
            Cryptography

          

          	
            Decryption

          

        

        c. The most common security failure is …………….

        
          	
            Depending on passwords

          

          	
            Carelessness by users

          

          	
            Too much emphasis on preventing physical access

          

          	
            Insufficient technology used to prevent breaches

          

        

        d. ……………… is a malicious software designed to appear as a legitimate software program to gain access to a system.

        
          	
            Worm

          

          	
            Trojan horse

          

          	
            Adware

          

          	
            Spyware

          

        

        e. The system can be damaged by

        
          	
            Faulty wiring

          

          	
            Bad command

          

          	
            Illegal password

          

          	
            Antivirus software
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        f. An …………… is primarily used to provide a backup power source to the parts in the computer case, the monitor, and any other device plugged into the computer.

        
          	
            Worm

          

          	
            Trojan horse

          

          	
            Adware

          

          	
            Spyware

          

        

        6. Very Short Questions

        
          	
            Define the term "Information Security".

          

          	
            Define the terms: Keyloggers, Hacking and Drive-by-Attack.

          

          	
            What is malware?

          

          	
            What is encryption and decryption?

          

          	
            Define antivirus software with four examples.

          

          	
            Define Firewall with examples.

          

          	
            What is biometric verification?

          

        

        7. Short Answer Questions

        
          	
            List some points about how we can protect our data

          

          	
            What are the security threats? Explain any two in brief.

          

          	
            What do you mean by malicious code? Name any two malicious code.

          

          	
            What is security mechanism and security services?

          

          	
            What is biometrics? What does biometrics use for user authentication?

          

          	
            What is firewall? Why is firewall important in network security?

          

          	
            What is the difference between encryption and decryption?

          

          	
            What is antivirus software? Give any two examples of antivirus software.

          

          	
            What is data backup? Why is important in computer security?

          

          	
            What is hardware security? List any three hardware security measures.

          

          	
            Why does a computer system need air-conditioned room?

          

          	
            Why does a computer system need dust free environment?

          

          	
            What is a power protection device? Give examples.

          

          	
            What is UPS? What are the functions of UPS?

          

        

      
    
  

  
    
    
    PROJECT WORK
    
    

  
  
    
      PROJECT WORK

      
        	
          Prepare a presentation on the topic "Some Measures to Protect from Threats" and present in your class.

        

        	
          Explain "Security mechanisms" in a sheet of chart paper with figures.

        

        	
          Prepare a presentation file on a topic "Different types of Malware" and present in your class.

        

        	
          Write an explanatory note on "Power protection system".
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      Chapter 4 - BASICS OF ELECTRONIC COMMERCE

      
        Learning Objectives

        In this chapter, you will be able to:

        
          	
            Define e-commerce and explain how e-commerce works.

          

          	
            List the features of e-commerce.

          

          	
            List the advantages and disadvantages of e-commerce.

          

          	
            Explain the different types of e-commerce.

          

          	
            Define mobile commerce. List its advantages and disadvantages.

          

          	
            Define online payment and list the stages of online payment process.

          

        

      
      
        INTRODUCTION

        E-commerce has predominantly impacted the modern business era, forcing every business to use electronic medium in their operations. All the market leading businesses, we see today, are e-commerce businesses. E-commerce is electronic commerce or internet commerce which involves buying and selling of goods and services via the medium of internet and any digital platform. E-commerce is powered by the internet. Customers access an online store to browse through and place orders for products or services via their own devices. E-Commerce involves the transaction of goods and services, the transfer of funds and the exchange of data. Some popular e-commerce sites are daraz.com, sastodeal.com and hamrobazar.com.

      
      
        TECHNOLOGY USED IN E-COMMERCE

        There is an immense amount of technologies for e-commerce. Some of the main technological innovations for e-commerce are as follows:

        
          	
            E-mail

          

          	
            Fax

          

          	
            Online catalogues and shopping carts

          

          	
            Electronic Data Interchange (EDI)

          

          	
            Online Payment Gateway

          

          	
            Online Security Tools

          

          	
            Information sharing and distribution Protocol

          

          	
            And different Web services
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        TRADITIONAL COMMERCE VS. E-COMMERCE

        
          
            
            
          
          
            
              	
                Traditional Commerce
              
              	
                E-Commerce
              
            

          
          
            
              	Traditional commerce is a branch of business which focuses on the exchange of products and services, and includes all those activities which encourages exchange, in some way or the other.
              	e-Commerce means carryng out commercial transactions or exchange of information, electronically on the internet.
            

            
              	Goods can be inspected physically before purchase.
              	Goods cannot be inspected physically before purchase.
            

            
              	The processing of transaction is manual in traditional commerce.
              	The processing of transaction is automatic in e-commerce.
            

            
              	Its accessibility is for limited time in a day.
              	Its accessibility is 24×7×365 means round the clock.
            

            
              	In traditional commerce delivery of goods is instant.
              	In e-commerce delivery of goods takes time.
            

            
              	No uniform platform for exchange of information.
              	Provides a uniform platform for information exchange.
            

            
              	It involves face to face involvement of both buyer and seller.
              	It involves only digital gadget engagement to place the order.
            

            
              	The mode of payment is cash, cheque, credit card, etc.
              	The mode of payment is credit card, fund transfer etc.
            

          
        

      
      
        E-COMMERCE PRACTICES IN NEPAL

        The term e-commerce was coined back in the 1960s, with the rise of electronic commerce - the buying and selling of goods through the transmission of data-which was made possible by the introduction of the electronic data interchange. E-commerce has changed the way in which society sells goods and services.

        Now in Nepal too, you can sell and buy any type of goods and services such as mobile phones, laptop, air ticket, pay electricity bill through online services. There are many popular Nepali online shopping sites such as daraz.com.np, nepbay.com, BhatBhatenionline.com Metrotarkari.com, kinmel.com.np, hamrobazaar.com, muncha.com and many more. You can buy online and pay through different local payment gateway like e-Sewa, Khalti or cash on delivery mode.

        Some of the E-Commerce trends in Nepal.

        
          	
            Practice of sending gifts

          

          	
            Trending free classifieds and online market web portals

          

          	
            Showcasing over internet/online shopping

          

          	
            Get latest products from International Shopping portals

          

          	
            Social Media selling platforms
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        FACT FILE

        Daraz was Launched in 2012, South Asia's premier online shopping marketplace with an active presence in Pakistan, Bangladesh, Sri Lanka, Myanmar, and Nepal.

      
      
        FEATURES OF E-COMMERCE

        E-Commerce provides the following features:

        
          	
            E-commerce technologies enable a business to easily reach across geographic boundaries around the earth far more conveniently and effectively as compared to traditional commerce.

          

          	
            E-commerce technologies permits two-way communication between customer and sellers which makes it interactive.

          

          	
            E-commerce technologies increase accuracy and timeliness of information. For example, daraz.com store has variety of products with prices.

          

          	
            The e-commerce technology reduces information costs and raises the quality of information. It makes information accurate, inexpensive and plentiful.

          

          	
            E-commerce technology offers personalisation. Personalisation means designing marketing messages according to particular individuals by customising it as per customer personal details like name, interests, and past purchases record.

          

        

      
      
        ADVANTAGES OF E-COMMERCE

        
          	
            The products available on websites have reduced prices because the different stages of value chain are decreased between source and destination. The intermediaries such as retail store are eliminated by the company and they sell their products to consumer directly instead of distributing through intermediaries.

          

          	
            E-commerce provides global marketplace from where consumers can purchase products according to their needs situated anywhere in the world.

          

          	
            Online businesses are open 24 hours, 7 day a week and 365 days in a year and never sleep. Consumers can do transactions and enquiry about any product/services provided by company at anytime and anywhere from globe. Consumer can purchase any product in day or night using Internet connections and computer at single click of mouse.

          

          	
            Online businesses provide their consumers more choices of purchasing. Before purchasing any product, consumer can study products and their features of all major brands.

          

          	
            E-Commerce offers consumer more options and provides quicker delivery of products and services. Some e-commerce company provides free home delivery service to their consumers.

          

          	
            E-commerce provides relevant and detailed information about products and services within seconds to its consumers. Consumer can compare products and their prices in easy manner.

          

          	
            Businesses are increasing their market share by making their business internet enabled. Online businesses are accessed at any time to international markets.
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        DISADVANTAGES OF E-COMMERCE

        
          	
            Consumer needs to be confident and trust over e-commerce payment providers. Any fraud, hacking or forgery can break the trust of consumer.

          

          	
            In many countries, network might cause an issue because of low bandwidth.

          

          	
            It is difficult to integrate e-commerce software or website with the some existing applications and databases. Vendors need special web servers to, deal with integration problem in addition to network servers.

          

          	
            Internet access is not universally available so much of the effort made does not actually reach the consumer. Many potential customers that are living in remote villages have not Internet access facility.

          

          	
            The initial cost to develop e-commerce web site in-house is very high.

          

          	
            The major issues in online businesses are security and privacy.

          

          	
            Online businesses do not provide the touch and feel experience to consumer on items such as clothes, shoes etc.

          

        

      
      
        TYPES OF E-COMMERCE

        There are three basic types of e-commerce-Business-to-Business(B2B), Business-to- Consumer (B2C) and Consumer-to-Consumer (C2C).

        
          Business-to-Business (B2B)

          B2B e-commerce refers to a business selling a good or service to another business, like a manufacturer and wholesaler, or a wholesaler and a retailer. Examples include online directories and product and supply exchange websites that let businesses search for products, services and information and initiate transactions through e-procurement interfaces.

          For example: wholesaler gives order through a website. Order processing happens between website and business organization. Business organization provides supplies to wholesaler. Wholesaler sells item to customer.

        
        
          Business-to-Consumer (B2C)

          B2C e-commerce is a type of commerce transaction in which businesses sell products or services to consumers. More recently, however, the term B2C refers to the online selling of products, or e-tailing, in which manufacturers or retailers sell their products to consumers over the internet. It involves customers gathering information; purchasing physical goods or receiving products over an electronic network.

          For example: customer gives order through a website. Order processing happens between website and business organization. Business organization provides supplies to customer.
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          Consumer-to-Consumer (C2C)

          C2C e-commerce is a type of e-commerce in which consumers trade products, services and information with each other online. These transactions are generally conducted through a third party that provides an online platform on which the transactions are carried out. Online auctions and classified advertisements are two examples of C2C platforms. EBay and Craigslist are two well-known examples of these platforms. The goal of a C2C is to enable these relationships, helping buyers and sellers locate each other. Customers can benefit from the competition for products and easily find products that may otherwise be difficult to locate.

          For example: Order processing happens between website and business organization. Website places money for particular service to customer. Then, exchange of money and product happens between customer and business organization.

        
      
      
        MOBILE COMMERCE ON INTERNET

        Mobile commerce is defined as the use of wireless devices like mobile phones or tablets to perform commercial activities, including:

        
          	
            Product sales and purchases

          

          	
            Online transactions

          

          	
            Bill payment

          

          	
            Online banking

          

        

        Broken into three main categories (mobile shopping, mobile payn banking), the highest growth areas for m-commerce are:

        
          	
            In-app purchasing (such as buying clothing items via a retail app)

          

          	
            Mobile banking

          

          	
            Virtual marketplace apps like Amazon

          

          	
            Digital wallets

          

          	
            Mobile ticketing

          

        

      
      
        ONLINE PAYMENT

        Online payment is the electronic exchange of currency through the internet. These payments usually consist of the transfer of monetary funds from a consumer’s bank or debit or credit card account, into the seller's bank account, in exchange for products or services. These funds can come directly from a customer's credit card or checking account, or from an online payment system that is linked to both the buyer’s and seller’s bank accounts.
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        Different modes of Electronic Payments

        
          	
            Credit Card

          

          	
            Debit Card

          

          	
            Smart Card

          

          	
            E-Money

          

          	
            Electronic Fund Transfer (EFT)

          

          	
            E-Cheque

          

        

        Likewise, different forms of e-payment in Nepal include

        
          	
            Credit Cards (introduced by Nabil Bank in 1990)

          

          	
            Debit Cards (all commercial banks)

          

          	
            Automated teller machines (introduced by Himalayan Bank Ltd. In 1995)

          

          	
            Electronic fund transfers at points of sale (EFTPOS)

          

          	
            Internet banking (introduced by Kumari Bank Ltd. in 2002)

          

          	
            Mobile banking; (introduced by Laxmi Bank Ltd. in 2004).

          

        

      
      
        Terms to Remember

        
          
            
            
          
          
            
              	E-commerce
              	The trading in products or services using computer networks, such as the Internet.
            

          
          
            
              	B2B e-commerce
              	An electronic transactions of goods and sales that are conducted between two companies.
            

            
              	B2C e-commerce
              	A type of commerce transaction in which businesses sell products or services to consumers.
            

            
              	C2C e-commerce
              	A type of commerce transaction that facilitates commerce between private individuals.
            

            
              	M-commerce
              	The purchasing and selling of goods or services through the use of mobile devices (i.e. smartphones and tablets).
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        Memory Bytes

        
          	
            E-commerce is electronic commerce or internet commerce which involves buying and selling of goods and services via the medium of internet and any digital platform.

          

          	
            Traditional commerce is a branch of business which focuses on the exchange of products and services, and includes all those activities which encourages exchange, in some way or the other.

          

          	
            The e-commerce technology reduces information costs and raises the quality of information.

          

          	
            E-commerce provides global marketplace from where consumers can purchase products according to their needs situated anywhere in the world.

          

          	
            E-Commerce offers consumer more options and provides quicker delivery of products and services. Some e-commerce company provides free home delivery service to their consumers.

          

          	
            E-commerce provides relevant and detailed information about products and services within seconds to its consumers.

          

          	
            Businesses are increasing their market share by making their business internet enabled. Online businesses are accessed at any time to international markets.

          

          	
            B2B e-commerce refers to a business selling a good or service to another business, like a manufacturer and wholesaler, or a wholesaler and a retailer.

          

          	
            B2C e-commerce is a type of commerce transaction in which businesses sell products or services to consumers.

          

          	
            C2C e-commerce is a type of e-commerce in which consumers trade products, services and information with each other online.

          

        

      
      
        Review Exercises

        1. Fill in the blanks.

        
          	
            ……………. is electronic commerce or internet commerce which involves buying and selling of goods and services via the medium of internet and any digital platform.

          

          	
            ……………… refers to a business selling a good or service to another business, like a manufacturer and wholesaler, or a wholesaler and a retailer.

          

          	
            ……………. is a type of commerce transaction in which businesses sell products or services to consumers.

          

          	
            ……………… is a type of e-commerce in which consumers trade products, services and information with each other online.

          

          	
            ………………….. is defined as the use of wireless devices like mobile phones or tablets to perform commercial activities.
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        2. State whether the following statements are true or false.

        
          	
            E-Commerce involves the transaction of goods and services, the transfer of funds and the exchange of data.

          

          	
            E-commerce technologies decreases accuracy and timeliness of information.

          

          	
            E-Commerce offers consumer more options and provides quicker delivery of products and services.

          

          	
            The initial cost to develop e-commerce web site in-house is very low.

          

          	
            B2C e-commerce is a type of commerce transaction in which businesses sell products or services to consumers.

          

        

        3. Match the following.

        
          
            
            
          
          
            
              	M-Commerce
              	Buying and Selling online
            

          
          
            
              	E-Commerce
              	Commercial transaction through mobile devices
            

            
              	B2B E-Commerce
              	Paperless payment through Internet
            

            
              	C2C E-Commerce
              	Online purchases between a business and a consumer
            

            
              	Online Payment
              	Online purchases between business
            

            
              	B2C E-Commerce
              	Online purchases between consumers
            

          
        

        4. Write the full form of.

        
          	
            EDI

          

          	
            B2C

          

          	
            B2B

          

          	
            C2C

          

          	
            M-Commerce

          

          	
            PDA

          

          	
            EFT

          

          	
            CoD

          

          	
            EFTPOS

          

        

        5. Choose the correct answer from the given alternatives.

        a. ………….. is the buying and selling of goods and services via the medium of internet and any digital platform.

        
          	
            E-Business

          

          	
            ii. E-Commerce

          

          	
            iii Commerce

          

          	
            iv. E-Shopping

          

        

        
          Page 62

        b. ……………… e-commerce refers to a business selling a good or service to another business, like a manufacturer and wholesaler, or a wholesaler and a retailer.

        
          	
            B2C

          

          	
            ii. B2B

          

          	
            C2C

          

          	
            G2G

          

        

        c. ……………… e-commerce is a type of commerce transaction in which businesses sell products or services to consumers.

        
          	
            B2C

          

          	
            iii. C2C

          

          	
            B2B

          

          	
            G2C

          

        

        d. …………………. is the electronic exchange of currency through the Internet.

        
          	
            Mobile commerce

          

          	
            iii. Online payment

          

          	
            Mobile business

          

          	
            E-Banking

          

        

        6. Answer the following questions.

        
          	
            What is Electronic Commerce?

          

          	
            What are the elements of Electronic Commerce?

          

          	
            List the advantages of Electronic Commerce.

          

          	
            List the disadvantages of Electronic Commerce.

          

          	
            Explain the different types of Electronic Commerce.

          

          	
            What is M-commerce?

          

          	
            What is Online payment?

          

          	
            Write the different forms of e-payment in Nepal.

          

        

      
      
        PROJECT WORK

        
          	
            Prepare a presentation file on the topic "Current trends of E-Commerce in Nepal" and present in your class as group work.

          

          	
            Collect the names, logo and other related information of different Nepalese e-commerce Website and demonstrate in a sheet of chart paper.

          

          	
            Explore the Flipcart.com sites and browse the different parts and prepare a small report.
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    Chapter 5 - CONTEMPORARY TECHNOLOGY
    
    

  
  
    
      Chapter 5 - CONTEMPORARY TECHNOLOGY

      
        Learning Objectives

        In this chapter, you will be able to:

        
          	
            Define cloud computing.

          

          	
            List the advantages and disadvantages of cloud computing.

          

          	
            Define Artificial Intelligence and explain the recent technologies of Artificial Intelligence.

          

          	
            Define Virtual Reality and list the uses of Virtual Reality.

          

          	
            Define e-governance and explain the different types of e-governance.

          

        

      
      
        INTRODUCTION

        The modern period of society development is characterized by the strong influence of computer technology and it has penetrated into all spheres of human activity. It provides the distribution of information into society, by forming a global information center. Digital/information technologies not only promote automatic information retrieval and processing but also introduce various kinds of innovations into almost all spheres of contemporary human activities. Digital technologies promote all kinds of knowledge transfer and its integration, creative and intellectual human activities, generate new digital culture, communication and education, give rise to various convergent socio-technical interfaces.

      
      
        CLOUD COMPUTING

        Cloud computing is a network of remote servers hosted on the internet for storing and retrieving data. The cloud provides a number of IT services such as servers, databases, software, virtual storage, and networking, among others.

        Here are a few of the things you can do with the cloud

        
          	
            Create new apps and services,

          

          	
            Store, back up and recover data,

          

          	
            Host websites and blogs,

          

          	
            Stream audio and video,

          

          	
            Deliver software on demand.
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          EXAMPLES OF SERVICES OVER CLOUD

          
            a. Microsoft Office 365

            Microsoft 365 is designed to help you achieve more with innovative Office apps, intelligent cloud services, and world-class security.

          
          
            b. Google Drive

            Google Drive is a free cloud-based storage service that enables users to store and access files online.

          
          
            c. Apple iCloud

            iCloud is the service from Apple that securely stores your photos, files, notes, passwords, and other data in the cloud and keeps it up to date across all your devices, automatically.

          
        
        
          ADVANTAGES OF CLOUD COMPUTING

          The advantages of cloud computing are:

          
            a. Cost efficiency

            The biggest reason behind companies shifting to cloud computing is that it takes considerably lesser cost than any on-premise technology. Now, companies need not store data in disks anymore as the cloud offers enormous storage space, saving money and resources.

          
          
            b. High speed

            Cloud computing lets us deploy the service quickly in fewer clicks. This quick deployment lets us get the resources required for our system within minutes.

          
          
            c. Competitive advantage

            Cloud computing offers a competitive advantage over your competitors. It helps you access the latest technology at any time without investing your time or money in facilities or hardware.

          
          
            d. Reliability

            Cloud computing makes data backup, disaster recovery and business continuity easier and less expensive, because data can be mirrored at multiple redundant sites on the cloud provider's network.

            
              Page 65

          
          
            e. Back-up and restore data

            Once data is stored in the cloud, it is easier to get its back-up and recovery, which is quite a time-consuming process in on-premise technology.

          
          
            f. Manageability

            Cloud Computing eliminates the need for IT infrastructure updates and maintenance since the service provider ensures timely, guaranteed, and seamless delivery of our services and also takes care of all the maintenance and management of our IT services according to the service-level agreement (SLA).

          
        
        
          DISADVANTAGES OF CLOUD COMPUTING

          Every technology has both positive and negative aspects that are highly important to be discussed before implementing it. The aforementioned points highlight the benefits of using cloud technology and the following discussion will outline the potential cons or disadvantages of Cloud Computing.

          
            a. Vulnerability to attacks

            Storing data in the cloud may pose serious challenges of information theft since in the cloud every data of a company is online. A security breach is something that even the best organizations have suffered from and it's a potential risk in the cloud as well. Although advanced security measures are deployed on the cloud, still storing confidential data in the cloud can be a risky, and hence vulnerability to attacks shall be considered.

          
          
            b. Downtime

            Downtime is considered as one of the biggest potential downsides of using Cloud Computing. The cloud providers may sometimes face technical outages that can happen due to various reasons, such as loss of power, low Internet connectivity, data centers going out of service for maintenance, etc. This can lead to a temporary downtime in the cloud service.

          
          
            c. Technical Issues

            Cloud technology is always prone to an outage and other technical issues. Even, the best cloud service provider companies may face this type of trouble despite maintaining high standards of maintenance.

          
          
            d. Internet Connectivity

            Good Internet connectivity is a must in cloud computing. You can't access cloud without an internet connection. Moreover, you don't have any other way to gather data from the cloud.

            
              Page 66

          
          
            e. Lower Bandwidth

            Many cloud storage service providers limit bandwidth usage of their users. So, in case if your organization surpasses the given allowance, the additional charges could be significantly costly.

          
        
        
          TYPES OF CLOUD SERVICES: IAAS, PAAS, SERVERLESS, AND SAAS

          There are three main service models of cloud computing-Infrastructure as a Service (IaaS), Platform as a Service (PaaS) and Software as a Service (SaaS).

          
            a. Software as a Service (SaaS)

            SaaS is a cloud service that delivers a software application-which the cloud service provider manages-to its users. SaaS apps are web applications or mobile apps that users can access via a web browser. Software updates, bug fixes, and other general software maintenance are taken care of for the user, and they connect to the cloud applications via a dashboard or API. SaaS also eliminates the need to have an app installed locally on each individual user's computer, allowing greater methods of group or team access to the software.

          
          
            b. Infrastructure as a Service (IaaS)

            IaaS is a cloud service that provides customers and instant computing infrastructure through the use of the Internet. Using IaaS, a third-party provides and manages the infrastructure, but you can purchase, install, configure, and manage your own software. This includes operating systems, middleware, and applications.

          
          
            c. Platform as a Service (PaaS)

            PaaS is a cloud service that provides a platform and environment to allow developers to build applications and services over the internet. PaaS services are hosted in the cloud and accessed by users simply via their web browser. A PaaS provider hosts the hardware and software on its own infrastructure. As a result, PaaS frees users from having to install in-house hardware and software to develop or run a new application.

          
        
      
      
        ARTIFICIAL INTELLIGENCE

        Artificial Intelligence is defined as the ability of a digital computer or computer-controlled robot to perform tasks commonly associated with intelligent beings. AI is also defined as,

        
          	
            an intelligent entity created by humans

          

          	
            capable of performing tasks intelligently without being explicitly instructed.

          

          	
            capable of thinking and acting rationally and humanely.
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          ADVANTAGES OF ARTIFICIAL INTELLIGENCE (AI)

          
            	
              Reduction in human error

            

            	
              Available 24×7

            

            	
              Helps in repetitive work

            

            	
              Digital assistance

            

            	
              Faster decisions

            

            	
              Rational Decision Maker

            

            	
              Medical applications

            

            	
              Improves Security

            

            	
              Efficient Communication

            

          

          FACT FILE

          Hanson Robotics created the first "robot citizen," Sophia, a humanoid robot capable of facial recognition, verbal conversation, and facial emotion in 2016.

        
      
      
        VIRTUAL REALITY

        AI was coined by John McCarthy, an American computer scientist, in 1956 at the Dartmouth Conference. Virtual Reality is a computer simulation of a real or imaginary world or scenario, in which a user may interact with simulated objects or living things in real time. More sophisticated virtual reality systems place sensors on the user's body to sense movements that are then interpreted by the system as movements in the simulated world; binocular goggles are sometimes used to simulate the appearance of objects in three dimensions. Virtual Reality has emerged as a major new technology in the mid 90es, last century. Virtual Reality technology is currently used in a broad range of applications. The best known are games, movies, simulations, therapy. From a manufacturing standpoint, there are some attractive applications including training, education, collaborative work and learning.

      
      
        E-GOVERANCE

        E-Governance is defined as the government's use of technology, in particular, web-based Internet applications to enhance access and delivery of government services to citizens, business partners, employees and other government entities. It is a way for governments to use the new technologies to provide people with more convenient access to government information and services, to improve the quality of the services and to provide greater opportunities to participate in our democratic institutions and processes.

        The goals of E-Government are:

        
          	
            Creating a better business environment

          

          	
            Improving the productivity

          

          	
            Strengthening good governance and broadening public participation
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          BENEFITS OF E-GOVERNANCE

          
            	
              Increased convenience for public and businesses to services of government

            

            	
              Reduction in overall cost of transaction as services can be rendered anywhere

            

            	
              Corruption will be reduced as there will be direct interaction with the system and public without any intermediaries

            

            	
              High transparency

            

            	
              Direct participation of constituents

            

            	
              Expanded reach of government to all public irrespective of remoteness

            

          

        
      
      
        MOBILE COMPUTING

        Mobile computing is a technology that enables data, voice, and video to be transmitted wirelessly from a computer or other wireless enabled device without the need for a fixed physical connection. It comprises of mobile communication, mobile hardware, and mobile software. Mobile computing works based on these three concepts- Mobile communication, Mobile hardware and Mobile software.

        
          Mobile communication

          Mobile Communication is the use of technology that allows us to communicate with others in different locations without the use of any physical connection (wires or cables). Mobile communication makes our life easier, and it saves time and effort.

        
        
          Mobile hardware

          Mobile hardware consists of mobile devices or device components that can be used to receive or access the service of mobility. Examples of mobile hardware can be smartphones, laptops, portable PCs, tablet PCs, Personal Digital Assistants, etc. These devices are inbuilt with a receptor medium that can send and receive signals.

        
        
          Mobile software

          Mobile software is a program that runs on mobile hardware. This is designed to deal capably with the characteristics and requirements of mobile applications. This is the operating system for the appliance of mobile devices.
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          PRINCIPLES OF MOBILE COMPUTING

          The following factors have been identified as the principles of mobile computing.

          
            	
              Portability: Facilitates movement of device(s) within the mobile computing environment.

            

            	
              Connectivity: Ability to continuously stay connected with minimal amount of lag/downtime, without being affected by movements of the connected nodes

            

            	
              Interactivity: Maintaining the connectivity to collaborate with other users, at least within the same environment.

            

            	
              Individuality: Adapting the technology to suit individual needs.

            

          

        
      
      
        INTERNET OF THINGS (IOT)

        The Internet of Things (IOT) is a network of physical objects that are fitted with sensors, software and other technologies. Connected to the Internet, these 'things' are able to exchange real time data with other connected devices and systems over networks. These connected devices combine with automated systems to gather IoT data that can be analysed to assist with tasks or learn how to improve a process.

        The below examples illustrate the potential AI applications.

        
          ChatGPT

          ChatGPT is an artificial intelligence chatbot capable of producing written content in a range of formats, from essays to code and answers to simple questions.

        
        
          Google Maps

          Google Maps uses location data from smartphones, as well as user-reported data on things like construction and car accidents, to monitor the flow of traffic and assess what the fastest route will be.

        
        
          Smart Assistants

          Personal assistants like Siri, Alexa and Cortana use natural language processing, or NLP, to receive instructions from users to set reminders, search for online information and control the lights in homes.
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        Terms to Remember

        
          
            
            
          
          
            
              	Cloud computing
              	A network of remote servers hosted on the internet for storing and retrieving data.
            

          
          
            
              	Artificial Intelligence
              	The ability of a digital computer or computer-controlled robot to perform tasks commonly associated with intelligent beings.
            

            
              	Virtual Reality
              	A simulated experience that can be similar to or completely different from the real world.
            

            
              	Mobile computing
              	A technology that allows transmission of data, voice and video via a computer or any other wireless enabled device.
            

            
              	Internet of Things
              	A network of physical objects that are fitted with sensors, software and other technologies.
            

          
        

      
      
        Memory Bytes

        
          	
            Cloud computing is a network of remote servers hosted on the internet for storing and retrieving data.

          

          	
            Cloud computing makes data backup, disaster recovery and business continuity easier and less expensive because data can be mirrored at multiple redundant sites on the cloud provider's network.

          

          	
            SaaS is a cloud service that delivers a software application-which the cloud service provider manages-to its users.

          

          	
            TaaS is a cloud service that provides customers and instant computing infrastructure through the use of the internet.

          

          	
            PaaS is a cloud service that provides a platform and environment to allow developers to build applications and services over the internet.

          

          	
            Artificial Intelligence is defined as the ability of a digital computer or computer- controlled robot to perform tasks commonly associated with intelligent beings.

          

          	
            Virtual Reality is a computer simulation of a real or imaginary world or scenario, in which a user may interact with simulated objects or living things in real time.

          

          	
            E-Governance is defined as the government's use of technology, in particular, web-based Internet applications to enhance access and delivery of government services to citizens, business partners, employees and other government entities.

          

          	
            Mobile computing is a technology that enables data, voice, and video to be transmitted wirelessly from a computer or other wireless enabled device without the need for a fixed physical connection.

          

          	
            The Internet of Things (IOT) is a network of physical objects that are fitted with sensors, software and other technologies.
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        Review Exercises

        1. Fill in the blanks.

        
          	
            ……………… is a network of remote servers hosted on the internet for storing and retrieving data.

          

          	
            ……………. is a cloud service that delivers a software application- which the cloud service provider manages-to its users.

          

          	
            ……………. is defined as the ability of a digital computer or computer- controlled robot to perform tasks commonly associated with intelligent beings.

          

          	
            ……………… is a computer simulation of a real or imaginary world or scenario, in which a user may interact with simulated objects or living things in real time.

          

          	
            The …………… is a network of physical objects that are fitted with sensors, software and other technologies.

          

        

        2. State whether the following statements are true or false.

        
          	
            Downtime is considered as one of the biggest potential downsides of using Cloud Computing.

          

          	
            PaaS is a cloud service that provides customers and instant computing infrastructure through the use of the Internet.

          

          	
            AI was coined by John McCarthy, an American computer scientist, in 1956 at the Dartmouth Conference.

          

          	
            Telecommunication communication refers to the exchange of data and voice using existing wireless networks.

          

          	
            The IoT works through devices and objects with built in sensors that connect to the Internet and share data to a platform that applies analytics and shares the information with applications designed to address specific needs.

          

        

        3. Match the following.

        
          
            
            
          
          
            
              	Virtual reality
              	The delivery of different services through the Internet
            

          
          
            
              	
                E-Governance

                .

              
              	The simulation of human intelligence processes by machines, especially computer systems
            

            
              	Cloud computing
              	The term used to describe a three-dimensional, computer generated environment which can be explored and interacted with by a person.
            

            
              	Artificial intelligence
              	The government's use of technology
            

          
        

        4. Write the full form of:

        
          	
            IaaS

          

          	
            SaaS

          

          	
            PaaS

          

          	
            AI

          

          	
            VR

          

          	
            ICT
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        5. Choose the correct answer from the given alternatives.

        a. ………………… is a cloud service that delivers a software application- which the cloud service provider manages-to its users.

        
          	
            IaaS

          

          	
            iii PaaS

          

          	
            SaaS

          

          	
            AWS

          

        

        b. …………….. is defined as the ability of a digital computer or computer- controlled robot to perform tasks commonly associated with intelligent beings.

        
          	
            AI

          

          	
            ii. VR

          

          	
            Robotic

          

          	
            None of these

          

        

        c. AI was coined by…………… , an American computer scientist, in 1956 at the Dartmouth Conference.

        
          	
            Charles Babbage

          

          	
            iii. William Oughtred

          

          	
            John McCarthy

          

          	
            J.P.Eckert

          

        

        d. ………………. is a technology that enables data, voice, and video to be transmitted wirelessly from a computer or other wireless enabled device without the need for a fixed physical connection.

        
          	
            Mobile computing

          

          	
            ii. Mobile business

          

          	
            Green computing

          

          	
            All of these

          

        

        6. Answer the following questions.

        
          	
            What is cloud computing? What are the types of cloud computing services?

          

          	
            List any three advantages and disadvantages of cloud computing.

          

          	
            What is Artificial Intelligence?

          

          	
            What is Virtual Reality?

          

          	
            What is e-governance? What are the benefits of e-governance?

          

          	
            What is mobile computing? Explain the principles of mobile computing.

          

          	
            What is Internet of Things?

          

          	
            Write the different forms of e-payment in Nepal.
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        PROJECT WORK

        
          	
            Explain three "Basic types of cloud computing services " in a sheet of chart paper with figures.

          

          	
            Prepare a presentation file on the topic "Sophia Robot in Nepal" and present in your class.
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    Chapter 6 - COMPUTER NUMBER SYSTEM
    
    

  
  
    
      Chapter 6 - COMPUTER NUMBER SYSTEM

      
        Learning Objectives

        In this chapter, you will be able to:

        
          	
            Define computer number system.

          

          	
            Explain the different types of computer number system.

          

          	
            Explain how to convert from one base system to another base system.

          

          	
            Explain how to perform arithmetic operations on binary number system.

          

        

      
      
        INTRODUCTION

        A number system is defined as a system of writing to express numbers. It is the mathematical notation for representing numbers of a given set by using digits or other symbols in a consistent manner. It provides a unique representation of every number and represents the arithmetic and algebraic structure of the figures. It also allows us to operate arithmetic operations like addition, subtraction and division.

        The value of any digit in a number can be determined by:

        
          	
            The digit

          

          	
            Its position in the number

          

          	
            The base of the number system

          

        

      
      
        TYPES OF NUMBER SYSTEM

        There are various types of number systems in mathematics. The four most common number system types are:

        
          	
            Binary number system (Base-2)

          

          	
            Decimal number system (Base-10)

          

          	
            Octal number system (Base-8)

          

          	
            Hexadecimal number system (Base-16)

          

        

        
          BINARY NUMBER SYSTEM

          A system of numbers having base 2 is called binary number system. It utilizes the symbols of the numbers from 0 and 1. These are used in computers as a series of "off" and "on" switches. In binary, each digit's place value is twice as much as that of the next digit to the right (since each digit holds two values).

          
            Page 75

        
        
          DECIMAL NUMBER SYSTEM

          A system of numbers having base 10 is called decimal number system. It utilizes the symbols of the numbers from 0 to 9. It is also called denary number system. The value that the digits represent depends on the "weights" or position they hold.

          123 = (1x100)+ (2×10)+ (3×1)

          = (1x102)+ (2x101)+ (3×10°)

          = 100 + 20 + 3

          = 123 10

        
        
          OCTAL NUMBER SYSTEM

          A system of numbers having base 8 is called octal number system. Octal number system utilizes the digits from 0 to 7. The positional weights are based on the powers of 8. The octal system is used in computing as a simple means of expressing binary quantities. For example, the decimal value of an octal number 685 is computed as follows:

          6168 =(6x82) + (1x81) + (6x80)

          = 384 + 1 + 6

          = 391

        
        
          HEXADECIMAL NUMBER SYSTEM

          A system of numbers having base 16 is called hexadecimal number system. The hexadecimal numbering system uses combinations of 16 character digits to represent all numerical values. In addition to the ten numbers in the decimal system (0, 1, 2, 3, 4, 5, 6, 7, 8 and 9), hexadecimal also uses the letters A through F to create a hexadecimal number.

        
      
      
        CONVERTING BINARY TO DECIMAL

        Multiply each binary digit by base of the number (i.e. 2) with its positional weight.

        
          Solved Problem

          Convert the binary number 1012 to its decimal equivalent.

          Solution:

          Binary number =1 0 1

          Positional notation = 2 1 0
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          Now, apply the method of converting binary to decimal system.

          Binary number =101

          = (1x22) + (0x21) + (1x2º)

          = (1x4) + (0x2) + (1x1)

          = 4+0+1

          = 510

          Thus, 1012 = 510

        
      
      
        CONVERTING DECIMAL TO BINARY

        Divide the decimal number by the base of the binary number. Keep a note of the remainders in one column. Repeat the process until the quotient is zero. The answer is obtained by writing the answer in the reverse order.

        
          Solved Problem

          Convert 17610 into binary number system. Solution:

          
            
              
              
              
            
            
              
                	
                  divisor
                
                	
                  dividend
                
                	
                  Remainder
                
              

            
            
              
                	2
                	176
                	0
              

              
                	2
                	88
                	0
              

              
                	2
                	44
                	0
              

              
                	2
                	22
                	0
              

              
                	2
                	11
                	1
              

              
                	2
                	5
                	1
              

              
                	2
                	2
                	0
              

              
                	
                	1
                	1
              

            
          

          Thus, (176)10 = (10110000)2

          E-Zone Computer Skills Book 10

        
      
      
        CONVERTING DECIMAL TO OCTAL

        Divide the given number by the base of octal number (i.e.8) successively. The division is continued till the quotient itself is less than 8. The answer is obtained by writing the remainders in the reverse order.
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          Solved Problem

          Convert 160)10 into octal number system. Solution:

          
            
              
              
              
            
            
              
                	
                  divisor
                
                	
                  dividend
                
                	
                  remainder
                
              

            
            
              
                	8
                	160
                	0
              

              
                	8
                	20
                	4
              

              
                	8
                	2
                	2
              

              
                	
                	0
                	
              

            
          

          Answer = 2 4 0

          Thus, 16010 = 2408

        
      
      
        CONVERTING OCTAL TO DECIMAL

        Multiply each octal digit by 8 raised to the power of the positional notation taken from the extreme right.

        
          Solved Problem

          Convert the octal number 625g to its decimal equivalent.

          Solution:

          Octal number = 6 2 5

          Positional notation =2 1 0

          Decimal number =6 2 5

          =(6x82)+(2x81) + (5×80)

          = (384) + (16) + (5)

          = 40510

          Thus, 6258 = 40510

        
      
      
        CONVERTING BINARY TO OCTAL

        
          Method 1

          The binary digits are grouped in sets of three from the right end and finding the corresponding octal value from the Table. But if the binary digits are not in the neat sets of three, add "0" to the extreme left of the remaining digits to make a omplete set.
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          Method 2

          First of all change the binary number into base 10 by multiplying each binary digits by 2 raised to the power of the positional notation taken from the extreme right and then divide the decimal number by the base of octal number (i.e.8) successively. The answer is obtained by writing the remainders in the reverse order.

          
            Solved Problem

            Convert 1111012 into octal number system.

            
              Method 1

              Binary number = 111101

              Paired binary no. = (111) (101)

              Now, locate the corresponding octal value of 111 and 101 from the Table.

              Octal value obtained = (111) (101)

              = 7 5

              Thus, 1111012 = 758

            
            
              Method 2 

              Binary number = 111101

              Positional notation = 543210

              Procedure = (1x25)+(1x24) + (1x23) + (1x22) + (0x21) + (1x20)

              = (1x32)+(1x16)+(1x8)+(1×4)+(0×2)+(1x1)

              = 32+16+8+4+0+1

              = 6110

              Now, divide 6110 by base 8 to get the required result.
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                      divisor
                    
                    	
                      dividend
                    
                    	
                      remainder
                    
                  

                
                
                  
                    	8
                    	61
                    	5
                  

                  
                    	8
                    	7
                    	7
                  

                  
                    	
                    	0
                    	
                  

                
              

              Answer = 75

              Thus, 1111012 = 758

            
          
        
      
      
        CONVERTING OCTAL TO BINARY

        
          Method 1

          Change each octal number into triple bit of equivalent binary number.

        
        
          Method 2

          Convert octal number into decimal by multiplying each octal digits by 8 raised to the power of the positional notation taken from the extreme right and then change the decimal number into binary form by dividing the obtained decimal number by the base of binary number (i.e.2) successively. The answer is obtained by writing the remainders in the reverse order.

        
        
          Solved Problem

          Convert 1058 to its equivalent binary number.

          
            Method 1

            Octal number = 1 0 5

            Equivalent binary number = (001) (000) (101)

            Thus, 1058 = 0010001012

            OR

          
          
            Method 2

            Octal number = 1 0 5

            Positional notation = 2 1 0
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            Procedure = (1x82) + (0x81) + (5×80)

            = (1x64) + (0x8) + (5x1)

            = 6910

            Change 6910 into binary equivalent.

            
              
                
                
                
              
              
                
                  	
                    divisor
                  
                  	
                    dividend
                  
                  	
                    remainder
                  
                

              
              
                
                  	2
                  	69
                  	1
                

                
                  	2
                  	34
                  	0
                

                
                  	2
                  	17
                  	1
                

                
                  	2
                  	8
                  	0
                

                
                  	2
                  	4
                  	0
                

                
                  	2
                  	2
                  	0
                

                
                  	2
                  	1
                  	1
                

                
                  	
                  	0
                  	
                

              
            

            Now, club the binary digits in sets of three from the extreme right.

            Obtained binary number = 1 000 101

            = (001) (000) (101)

            Answer = 001000101

            Thus, 1058 = 0010001012

          
        
      
      
        CONVERTING DECIMAL TO HEXADECIMAL

        Divide the given number by the base of hexadecimal number (i.e.16) successively. The division is continued till the quotient itself is less than 16. The answer is obtained by writing the remainders in the reverse order.

Solved Problem

        Convert 16510 into hexadecimal equivalent.

        Solution:

        
          
            
            
            
          
          
            
              	divisor
              	dividend
              	remainder
            

          
          
            
              	16
              	165
              	5
            

            
              	16
              	10
              	10 = A
            

            
              	
              	0
              	
            

          
        

        Answer = A5
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        Thus, 16510 = A516

      
      
        CONVERTING HEXADECIMAL TO DECIMAL

        Multiply each hexadecimal digits by 16 raised to the power of the positional taken from the extreme right.

        
          Solved Problem

          Convert 27B16 into decimal number.

          Solution:

          Hexadecimal number = 2 7 B

          Positional notation = 2 1 0

          Procedure = (2×162) + (7×161) + (Bx10º)

          = (2x256)+(7×16)+(11×1) [i.e B =11 from the Table]

          = 512+112+11

          Answer = 63510

          Thus, 27B16 = 63510

        
      
      
        CONVERTING BINARY TO HEXADECIMAL

        
          Method 1

          The binary digits are paired in sets of four from the extreme right and finding the corresponding hexadecimal value from the table. But if the binary digits are not in the neat sets of four, add "0" to the extreme left of the remaining digits to make a complete set.

        
        
          Method 2

          First of all change the binary number into base 10 by multiplying each binary digits by 2 raised to the power of the positional notation taken from the extreme right and then divide the decimal number by the base of hexadecimal number (i.e.16) successively. The answer is obtained by writing the remainders in the reverse order.
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          Convert 1110112 into hexadecimal number system.

          
            Method 1

            Binary number = 111011

            Paired binary no = (0011) (1011)

            [Make the sets equal by adding two zeros to the extreme left]

            Now, locate the corresponding hexadecimal value of 0011 and 1011 from the Table.

            Hexadecimal value obtained = (0011) (1011)

            =3 B

            Thus, 1110112 = 3B16

            OR

          
          
            Method 2

            Binary number = 111011

            Positional notation = 543210

            Procedure = (1x25) + (1x24) + (1x23) + (0x22) + (1x21) + (1×20)

            = (1x32)+(1x16)+(1x8)+(0x4)+(1×2)+(1×1)

            = 32 + 16+8+0+2+1

            Answer = 5910

            Now, divide 5910 by base 16 to get the required result.

            
              
                
                
                
              
              
                
                  	
                    divisor
                  
                  	
                    dividend
                  
                  	
                    Remainder
                  
                

              
              
                
                  	16
                  	59
                  	11=B
                

                
                  	16
                  	3
                  	3
                

                
                  	
                  	0
                  	
                

              
            

            Answer = 3B

            Thus, 1110112 = 3B16
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        CONVERTING HEXADECIMAL TO BINARY

        
          Method 1

          Change each hexadecimal number into four bit of equivalent binary number.

          OR

        
        
          Method 2

          Convert hexadecimal number into decimal by multiplying each hexadecimal digits by 16 raised to the power of the positional notation taken from the extreme right and then change the decimal number into binary form by dividing the obtained decimal number by the base of binary number (i.e. 2) successively. The answer is obtained by writing the remainders in the reverse order.

        
        
          Solved Problem

          Convert 4A816 to its equivalent binary number.

          Solution:

          
            Method 1

            Hexadecimal number = 4 A 8

            Equivalent binary number = (0100) (1010) (1000)

            Thus, 4A816 = 0100101010002

          
          
            Method 2

            Hexadecimal number = 4 A 8

            Positional notation = 2 1 0

            Procedure = (4x162) + (10x161) + (8×160)

            = (4x256) + (10x16) + (8x1)

            = 1024 + 160+ 8

            = 119210
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            Change 119210 into binary equivalent.

            
              
                
                
                
              
              
                
                  	
                    divisor
                  
                  	
                    dividend
                  
                  	
                    remainder
                  
                

              
              
                
                  	2
                  	1192
                  	0
                

                
                  	2
                  	596
                  	0
                

                
                  	2
                  	298
                  	0
                

                
                  	2
                  	149
                  	1
                

                
                  	2
                  	74
                  	0
                

                
                  	2
                  	37
                  	1
                

                
                  	2
                  	18
                  	0
                

                
                  	2
                  	9
                  	1
                

                
                  	2
                  	4
                  	0
                

                
                  	2
                  	2
                  	0
                

                
                  	2
                  	1
                  	1
                

              
            

            Obtained binary number = 10010101000

            Now, arrange the binary digits in sets of four from the extreme right.

            Answer = (0100) (1010) (1000)

            Thus, 4A816 = 0100101010002

          
        
      
      
        CONVERTING HEXADECIMAL TO OCTAL

        Convert each hexadecimal number into 4-bit binary equivalent. Then, the binary number so obtained is grouped with three numbers from the extreme right.

        
          Solved Problem

          Find the octal equivalent of the hexadecimal number 35716.

          Solution:

          First change the hexadecimal number into its binary equivalent. Group them into sets of four. Here '0' shall be added to the extreme left if the binary number does not make complete sets of four.

          Hexadecimal number = 3 5 7

          Binary number = 0011 0101 0111

          Now, this binary number is clubbed in groups of three to obtain its octal equivalent.
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          Binary number = 001 101 010 111

          Octal number = 1 5 2 7

          Thus, 35716 = 15278

        
      
      
        CONVERTING OCTAL TO HEXADECIMAL

        Convert the octal number into 3-bit binary equivalent. Then the binary number so obtained is grouped in four digits from the extreme right to obtain its hexadecimal number.

        
          Solved Problem

          Find the hexadecimal equivalent of the octal number 6748.

          Solution:

          Change the octal number into 3-bits binary equivalent.

          Note: Add '0' to the extreme left of the digits if the binary number does not make neat sets of three.

          Octal number = 6 7 4

          Binary number = 110 111 100

          Now, the binary number so obtained is clubbed in groups of four to obtain its equivalent hexadecimal number. Add '0' to the extreme left of the remaining digits to complete the set.

          Binary number = 110111100

          Pairing binary number = 0001 1011 1100

          Hexadecimal number = 1 B C

          Thus, 6748 = 1BC16

        
      
      
        ADDITION OF BINARY NUMBERS

        The binary addition rules are shown in the table below:

        
          
            
            
            
          
          
            
              	
                A
              
              	
                B
              
              	
                A + B
              
            

          
          
            
              	0
              	0
              	0
            

            
              	0
              	1
              	1
            

            
              	1
              	0
              	1
            

            
              	1
              	1
              	0 with 1 carry over
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        Now, let us look at the example of binary addition:

        
          Solved Problem

          Add 10011 with 110.

          Solution:

          1 0 0 1 1

          + 0 0 1 1 0

          = 1 1 0 0 1

        
      
      
        SUBTRACTION OF BINARY NUMBERS

        The binary subtraction rules are shown in the table below:

        
          
            
            
            
          
          
            
              	
                A
              
              	
                B
              
              	
                A - B
              
            

          
          
            
              	0
              	0
              	0
            

            
              	1
              	1
              	0
            

            
              	1
              	0
              	1
            

            
              	0
              	1
              	1 with 1 borrow
            

          
        

        Now, let us look at the example of binary subtraction:

        
          Solved Problem

          Subtract 110011 from 111001.

          Solution:

          1 1 1 0 0 1

          - 1 1 0 0 1 1

          = 0 0 0 1 1 0

        
      
      
        MULTIPLICATION OF BINARY NUMBERS

        The binary multiplication rules are shown in the table below:

        
          
            
            
            
          
          
            
              	
                A
              
              	
                B
              
              	
                A × B
            

          
          
            
              	0
              	0
              	0
            

            
              	1
              	1
              	1
            

            
              	1
              	0
              	0
            

            
              	0
              	1
              	0
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        Now, let us look at the example of binary multiplication:

        
          Solved Problem

          Multiply 00101001 with 00000110.

          Solution:

          0 0 1 0 1 0 0 1 = 41(base 10)

          × 0 0 0 0 0 1 1 0 = 6(base 10)

          0 0 0 0 0 0 0 0

          0 0 1 0 1 0 0 1

          0 0 1 0 1 0 0 1

          0 0 1 1 1 1 0 1 1 0 = 246(base 10)

          Thus, 001010012 × 000001102 = 111101102

        
      
      
        DIVISION OF BINARY NUMBERS

        The binary division rules are shown in the table below:

        
          
            
            
            
          
          
            
              	
                A
              
              	
                B
              
              	
                A/ B
              
            

          
          
            
              	0
              	1
              	0
            

            
              	1
              	1
              	1
            

            
              	1
              	0
              	Not defined
            

            
              	0
              	0
              	0
            

          
        

        
          Solved Problem

          11001/101 = 101

          Answer: Quotient = 101
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        BIT, NIBBLE, BYTE AND COMPUTER WORD

        
          BIT

          A binary digit, or bit, is the smallest unit of information in a computer. It is used for storing information and has a value of true/false, or on/off. An individual bit has a value of either 0 or 1, which is generally used to store data and implement instructions in groups of bytes. A computer is often classified by the number of bits it can process at one time or by the number of bits in a memory address. Many systems use four eight-bit bytes to form a 32-bit word.

        
        
          NIBBLE

          Nibble is four binary digits or half of an eight-bit byte. A nibble can be conveniently represented by one hexadecimal digit. For example, the decimal value of 10 in an 8-bit byte is 00001010 that same value in a 4-bit nibble is 1010.

        
        
          BYTE

          Byte is a unit of storage capable of holding a single character. On almost all modern computers, a byte is equal to 8 bits. Large amounts of memory are indicated in terms of kilobytes (1,024 bytes), megabytes (1,048,576 bytes), and gigabytes (1,073,741,824 bytes).

        
        
          WORD

          A word is basically a fixed-sized group of digits (binary or decimal) that are handled as a unit by the instruction set or the hardware of the processor. The number of digits in a word (the word size, word width, or word length) is an important characteristic of any specific processor design or computer architecture.

        
      
      
        COMPUTER MEASUREMENT UNITS

        
          
            
            
          
          
            
              	
                Computer Measurement Units
              
            

          
          
            
              	Bit =0 or 1
              	Crumb = 2 bits
            

            
              	1 Nibble = 4 bits
              	1 Byte = 8 bits
            

            
              	1 Kilobyte = 1024 byte
              	1 Megabyte = 1024 KB
            

            
              	1 Gigabyte = 1024 KB
              	1 Terabyte = 1024 GB
            

            
              	1 Petabyte = 1024 TB
              	1 Exabyte = 1024 PB
            

            
              	1 Zettabyte = 1024 EB
              	1 Yottabyte = 1024 ZB
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        Terms to Remember

        Decimal Number System: A system of numbers having ten as its base.

        Binary Number System: A system of numbers having two as its base.

        Octal Number System: A system of numbers having eight as its base.

        Kilobyte (KB): A unit of computer memory or data storage capacity equal to 1,024 bytes.

        Gigabyte (GB): A unit of computer memory or data storage capacity equal to 1,024 MB.

        Petabyte (PB): A unit of computer memory or data storage capacity equal to 1,024 TB.

        Nibble: A group of four bits.

        Byte: A group of eight bits.

      
      
        Memory Bytes

        
          	
            Number system is an organized and systematic way of representing numbers.

          

          	
            Computer architecture supports following number systems.

            
              	
                Binary number system

              

              	
                Decimal number system

              

              	
                Octal number system

              

              	
                Hexadecimal number system

              

            

          

          	
            Binary number system is a positional number system having base 2.

          

          	
            Decimal number system is a positional number system having base 10.

          

          	
            Octal number system is a positional number system having base 8.

          

          	
            Hexadecimal number system is a positional number system having base 16.

          

          	
            Computer data storage, often called storage or memory, refers to computer components and recording media that retain digital data used for computing for some interval of time.

          

          	
            Nibble is a group of 4 bits.

          

          	
            Byte is a combination of 8 bits.

          

          	
            Kilobyte (KB) is a unit of computer memory or data storage capacity equal to 1,024 bytes.

          

          	
            Megabyte (MB) is a unit of computer memory or data storage capacity equal to 1,024 KB.

          

          	
            Gigabyte (GB) is a unit of computer memory or data storage capacity equal to 1,024 MB.

          

          	
            Terabyte (TB) is a unit of computer memory or data storage capacity equal to 1,024 GB.
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        Review Exercises

        1. Fill in the blanks.

        
          	
            ……………. is an organized and systematic way of representing numbers.

          

          	
            Asystem of numbers consisting of only two digits, 0 and 1 is called ………………. number system.

          

          	
            The …………..number system consists of ten digits from 0 to 9.

          

          	
            A system of numbers having base 8 is called …………..number system.

          

          	
            A system of numbers having base 16 is called…………. number system.

          

        

        2. Write 'T' for true and 'F' for false statement.

        
          	
            Computers are designed to use binary numbers because electronic circuits can be designed and implemented more easily, reliably and at a lower cost.

          

          	
            Binary number system is a positional number system having base 2.

          

          	
            Hexadecimal number system utilizes the digits from 0 to 7.

          

          	
            A bit is the basic unit of information in computing and digital communications.

          

          	
            A byte is a group of binary units that are processed as one unit.

          

        

        3. Match the following.

        
          
            
            
          
          
            
              	Octal Number System
              	A system of numbers consisting of only two digits, 0 and 1.
            

          
          
            
              	Hexadecimal Number System
              	A system of numbers having base 10.
            

            
              	Binary Number System
              	A system of numbers having base 8.
            

            
              	Decimal Number System
              	A system of numbers having base 16.
            

            
              	Nibble
              	The basic unit of information in computing and digital communications.
            

            
              	Bit
              	A four-bit aggregation, or half an octet.
            

          
        

        4. Answer the following questions.

        
          	
            What is a computer number system?

          

          	
            What are the types of number systems used in a computer?

          

          	
            What is a binary number system? Why is binary number system used in computer?

          

          	
            What is a decimal number system

          

          	
            How do you convert binary number system into decimal number system?

          

          	
            Define the terms:

            
              	
                Bit

              

              	
                Byte

              

              	
                Nibble

              

            

          

          	
            A computer has 4KB words of main store. Each word comprises 24 bits. How many bits are there in the whole memory?
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        5. Convert the following as indicated.

        a. Decimal to Binary Conversion.

        
          	
            (45)10

          

          	
            (88)10

          

          	
            (180)10

          

          	
            (207)10

          

          	
            (444)10

          

          	
            (875)10

          

          	
            (1406)10

          

          	
            (920)10

          

        

        b. Binary to Decimal Conversion.

        
          	
            (1010)2

          

          	
            (11100)2

          

          	
            (10011)2

          

          	
            (101110)2

          

          	
            (101011)2

          

          	
            (10110111)2

          

          	
            (110011)2

          

          	
            (100001)2

          

        

        c. Decimal to Octal Conversion.

        
          	
            (56)10

          

          	
            ii. (123)10

          

          	
            (437)10

          

          	
            (279)10

          

          	
            (555)10

          

          	
            (684)10

          

          	
            (808)10

          

          	
            (901)10

          

        

        d. Octal to Decimal Conversion.

        
          	
            (114)8

          

          	
            (234)8

          

          	
            (444)8

          

          	
            (567)8

          

          	
            (601)8

          

          	
            (723)8

          

          	
            (1230)8

          

          	
            (2233)8
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        e. Decimal to Hexadecimal Conversion.

        
          	
            (76)10

          

          	
            (106)10

          

          	
            (321)10

          

          	
            (808)10

          

          	
            (2047)10

          

          	
            (2019)10

          

          	
            (5544)10

          

        

        f. Hexadecimal to Decimal Conversion.

        
          	
            (98)16

          

          	
            (1067)16

          

          	
            (888)16

          

          	
            (AC5)16

          

          	
            (A02)16

          

          	
            (FED)16

          

          	
            (1E1)16

          

          	
            (8A0)16

          

        

        g. Binary to Octal Conversion.

        
          	
            (100)2

          

          	
            (1010)2

          

          	
            (11001)2

          

          	
            (100100)2

          

          	
            (11100)2

          

          	
            (110110)2

          

          	
            (111110)2

          

          	
            (11001100)2

          

        

        h. Octal to Binary Conversion.

        
          	
            (64)8

          

          	
            (104)8

          

          	
            (224)8

          

          	
            (333)8

          

          	
            (467)8

          

          	
            (524)8

          

          	
            (667)8

          

          	
            (7004)8
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        i. Binary to Hexadecimal Conversion.

        
          	
            (100)2

          

          	
            (1010)2

          

          	
            (11100)2

          

          	
            (110011)2

          

          	
            (101010)2

          

          	
            (100110)2

          

          	
            (11001100)2

          

          	
            (1100111)2

          

        

        j. Hexadecimal to Binary Conversion.

        
          	
            (81)16

          

          	
            (105)16

          

          	
            (981)16

          

          	
            (1AC)16

          

          	
            (BOF)16

          

          	
            (BCD)16

          

          	
            (7BF)16

          

          	
            (90E)16

          

        

        k. Octal to Hexadecimal Conversion.

        
          	
            (64)8

          

          	
            (124)8

          

          	
            (205)8

          

          	
            (5434)8

          

          	
            (1150)8

          

          	
            (345)8

          

          	
            (734)8

          

          	
            (7314)8

          

        

        l. Hexadecimal to Octal Conversion.

        
          	
            (894)16

          

          	
            (1AC)16

          

          	
            (BAD)16

          

          	
            (10001)16

          

          	
            (AB6)16

          

          	
            (B00)16

          

          	
            (ABC)16
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        6. Calculate the following as indicated.

        a. Perform the following binary addition.

        
          	
            (10100)2 + (1101)2

          

          	
            (1011)2+ (1101)2

          

          	
            (10111)2 + (1111)2

          

          	
            (1110)2 + (1110)2

          

        

        b. Perform the following binary subtraction.

        
          	
            (1100)2 - (1000)2

          

          	
            (1100)2 - (100)2

          

          	
            (10100)2 - (110)2

          

          	
            (101100)2 - (10011)2

          

        

        c. Perform the following binary multiplication.

        
          	
            (110)2 × (11)2

          

          	
            (101)2 × (10)2

          

          	
            (111)2 × (11)2

          

          	
            (1100)2 × (101)2

          

        

        d. Perform the following binary division.

        
          	
            (111)2 + (10)2

          

          	
            (10110)2 + (10)2

          

          	
            (1101)2 + (11)2

          

          	
            (101101)2 + (101)2

          

        

      
      
        PROJECT WORK

        
          	
            Draw the "conversion of different number system" on a sheet of chart paper and paste it in your class room.

          

          	
            Prepare a presentation about different types of number system on computer and present in your class as group work.
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    Chapter 7 - DATABASE MANAGEMENT SYSTEM
    
    

  
  
    
      Chapter 7 - DATABASE MANAGEMENT SYSTEM

      
        Learning Objectives

        In this chapter, you will be able to:

        
          	
            Define Database Management System.

          

          	
            List the advantages and disadvantages of DBMS.

          

          	
            Define MS-ACCESS.

          

          	
            Describe the four basic objects of MS-ACCESS.

          

          	
            Explain how to create table, query, form and report in MS-ACCESS.

          

        

      
      
        INTRODUCTION

        It is often said, "Information is Power". The database concept has evolved since the 1960s to ease various issues in designing, building and maintaining complex information systems manually. Earlier all bits of information like employee details, stock details or payment details were maintained in files. Now, the computerized systems use database programs such as Microsoft Access, OpenOffice Base and MySQL to organize the data as per official need. One of the main benefits of computer databases is that they make it easy to store information so it is quick and easy to find. For example, if you have music files on your computer, a media application like iTunes, Windows Media Player or Google Music organises that data so it is easy for you to quickly search for the artist or songs you want. Most websites use databases to store data. Social networking sites use databases to store data about millions of users, along with photographs and other information about themselves and others.

      
      
        DATA, INFORMATION AND KNOWLEDGE

        
          DATA

          According to the American National Standards Institute (ANSI), data means the representation of facts, concepts or instructions in a formalized manner which is suitable for interpretation of processing by human or by automatic means.

        
        
          INFORMATION

          It is a meaningful and useful form obtained after processing the data. Hence, it can be defined as a set of organized data.
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          KNOWLEDGE

          It is the act of understanding the comext in which the data has been produced or the information has been used. It can be based on leaming through information.

        
      
      
        ELECTRONIC DATABASE

        An electronic database is a collection of data arranged in a systematic way to make the search easy and fast. In other words it is a computer-based collection or listing of information, usually organized with searchable elements or fields. The most common type of library database consists of records describing articles in journals or newspapers. Retrieval from this information store is basically accomplished through a matching process. The process of matching customer's query against information in databases is the essence of computerized information retrieval.

        Typically, the information in a database is stored in a table consisting of vertical columns and horizontal rows. Each row contains a record, which is the information about one person, thing, or place. Each column is a field, which is the smallest unit of information about a record. Records and fields together make up the table.

        Database File

        
          
            
            
            
            
          
          
            
              	
                S.No
              
              	
                Name
              
              	
                Address
              
              	
                Phone No
              
            

          
          
            
              	1
              	Arjun
              	Kalo Pul
              	014442590
            

            
              	2
              	Kiran
              	New Road
              	014443211
            

            
              	3
              	Suraj
              	Koteshwor
              	015433233
            

          
        

        Here, Phone No. is a Field and,

        
          
            
            
            
            
          
          
            
              	1
              	Arjun
              	Kalo Pul
              	014442590
            

          
          
        

        Is a Record

        Some of these advantages are as follows:

        
          	
            Reduced data redundancy

          

          	
            Reduced updating errors and increased consistency

          

          	
            Greater data integrity and independence from applications programs

          

          	
            Improved data access to users through use of host and query languages

          

          	
            Improved data security

          

          	
            Reduced data entry, storage, and retrieval costs

          

          	
            Facilitated development of new application programs

          

        

      
      
        DIFFERENT ELEMENTS OF DATABASE

        Different elements of database are as follows:
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          FIELD

          Field is the smallest unit of database. It is a place where many type of information are stored. It corresponds to a column in the physical database. Example: Name, age, phone etc. It is a basic unit of information.

        
        
          RECORD

          A record is a collection of multiple related fields, which may give complete information about a person or thing. It corresponds to a row in a physical database.

        
        
          TABLE

          A table is a collection of records or group of records. A table contains a number of rows and columns.

        
        
          TUPLE

          A record row in database is called tuple.

        
        
          INDEX

          The index is used to keep the data in organized form and helps faster retrieval data.

        
        
          CELL

          A cell is an intersection of row and columns.

        
        
          CHARACTER

          A character is a basic unit of data that can be letter or digit or specific symbol.

        
        
          FILE

          A file is a group of same type of entities or records.

        
      
      
        DATABASE MANAGEMENT SYSTEM

        A database management system (DBMS) is a software that can be used to create and manage databases. DBMS lets users to create a database, store, manage, update/modify and retrieve data from that database by users or application programs. Some examples of open source and commercial DBMS include MySQL, Oracle, PostgreSQL, SQL Server, Microsoft Access, MongoDB.
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        A database system hides certain details about how data are actually stored and maintained. Thus, it provides users with an abstract view of the data. A database system has a set of programs through which users or other programs can access, modify and retrieve the stored data.

        The DBMS serves as an interface between the database and end users or application programs. Retrieving data from a database through special type of commands is called querying the database. In addition, users can modify the structure of the database itself through a DBMS.

        NOTES

        Who governs the Database Management System?

        The person having the centralized control over the database system is called the Database Administrator. The database administrator is an IT expert who is responsible for the technical operations and management of database.

        
          BENEFITS OF DATABASE MANAGEMENT SYSTEM

          DBMS provides an efficient system of management of data and records. There are several additional advantages of DBMS like:

          
            Controlling of Redundancy

            Data redundancy refers to the duplication of data (i.e storing same data multiple times). In a database system, by having a centralized database and centralized control of data by the DBA the unnecessary duplication of data is avoided. It also eliminates the extra time for processing the large volume of data. It results in saving the storage space.

          
          
            Improved Data Sharing

            DBMS allows a user to share the data in any number of application programs.

          
          
            Data Integrity

            Integrity means that the data in the database is accurate. Centralized control of the data helps in permitting the administrator to define integrity constraints to the data in the database. For example: in customer database we can can enforce an integrity that it must accept the customer only from Kathmandu and Lalitpur city.
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            Data Security

            A database management system ensures the security that only the authorized users are allowed to access the data of a database. To operate, different users can be given separate and restricted access levels to the data of a database. In an organization, some users may be able to read data, while some may have the right to modify some parts of data. For example, a cashier can only generate receipt from a DBMS, but he cannot have right to access the data related to other departments like the data of purchases, etc.

          
          
            Removes Inconsistency

            Storing data at one place ensures that shared data is consistent and makes it easy to maintain accuracy. If you need to update shared data (such as the address of a student), you make the change in one place, and the change automatically appears in all the places where the data is used. Thus, by controlling redundancy (duplication of records), the inconsistency is also controlled. Also, if one entry in a database is updated, the related entries in other databases are also updated. This is called propagating updates.

          
          
            Improved Data Access

            The DBMS makes it possible to produce quick answers to ad hoc queries. From a database perspective, a query is a specific request issued to the DBMS for data manipulation-for example, to read or update the data. In other words, a query is a question, and an ad hoc query is a spur-of-the-moment question. The DBMS sends back an answer (called the query result set) to the application.

          
          
            Improved Decision Making

            Better-managed data and improved data access make it possible to generate better-quality information, on which better decisions are based. The quality of the information generated depends on the quality of the underlying data. Data quality is a comprehensive approach to promoting the accuracy, validity, and timeliness of the data. While the DBMS does not guarantee data quality, it provides a framework to facilitate data quality initiatives.

          
          
            Increased End-User Productivity

            The availability of data, combined with the tools that transform data into usable information, empowers end users to make quick, informed decisions that can make the difference between success and failure in the global economy.
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            Recovery and Backup

            DBMS automatically takes care of recovery and backup. The users are not required to take periodical backup as this is taken care of by DBMS. Besides, it also restores a database after a system failure or crash to prevent its previous condition.

          
        
      
      
        RELATIONAL DATABASE MANAGEMENT SYSTEM (RDBMS)

        RDBMS stands for Relational Database Management System. It is a type of DBMS that stores data in the form of related tables. Relational databases are powerful because they require few assumptions about how data is related or how it will be extracted from the database. As a result, the same database can be viewed in many different ways. An important feature of relational systems is that a single database can be spread across several tables. The leading RDBMS products are Oracle, IBM's DB2 and Microsoft's SQL Server.

        The four basic objects of RDBMS are:

        
          	
            Table: A table is a collection of related data held in a structured format within a database.

          

          	
            Queries: A query is a request for information from a database.

          

          	
            Forms: a form is a window or screen that contains numerous fields, or spaces to enter data.

          

          	
            Reports: A database report presents information from a database.

          

        

      
      
        MICROSOFT ACCESS 2016

        Microsoft Access is a relational database management system. It is a part of the Microsoft Office package. It provides numerous easy-to-use features, including the ability to quickly locate information, add, delete, modify, sort, analyze records and produce professional- looking reports.

        To start MS-ACCESS, carry out the following steps:

        
          	
            Click on the Start button, located in the lower-left corner of the screen.

          

          	
            Click on All Apps on the Search box.

          

          	
            Click on Microsoft Access 2016.
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          COMPONENTS OF THE ACCESS 2013 USER INTERFACE

          
            
              
              
            
            
              
                	Title Bar
                	Displays the name of the current file.
              

            
            
              
                	Quick Access Toolbar
                	This is a fast way to access the most used features.
              

              
                	Ribbon
                	This is where you'll find all the options you need to make a database. The options are grouped into tabs.
              

              
                	Program Window Controls
                	These buttons enable you to view the program in a full screen, with only scroll bars but no other controls. They also allow you to minimize the program window, to maximize or restore the window including program controls, or to close the window.
              

              
                	Access Work Area
                	When you open database objects, they appear in the Access work area so you can work with them.
              

              
                	Scroll Bars
                	The vertical and, if available, horizontal scroll bars let you scroll through the item shown in the work area, such as a document or worksheet.
              

              
                	Status Bar
                	Displays information about the current Office document.
              

              
                	View Buttons
                	Use one of the view buttons to quickly switch between the different views.
              

              
                	Zoom Controls
                	This feature changes the magnification of a document.
              

            
          

        
        
          WORK WITH BACKSTAGE VIEW

          When you start a Microsoft Office program, or after you click the File tab, you can see the Microsoft Office Backstage view. If you need to create a new file, open an existing file, print, save, change options or more, Backstage is the place to do it. The Backstage view also contains other commands that apply to an entire database file. When you open Access but do not open a database (e.g., you open Access from the Windows Start menu), you see the Backstage view.The Backstage View also provides some information (properties) about the file, including the following.

          
            	
              File size Open

            

            	
              Number of pages and words

            

            	
              Creation date Save

            

            	
              Last modified date

            

            	
              Author

            

          

        
        
          COMPONENTS OF ACCESS DATABASE

          Databases in Access are composed of four objects: tables, queries, forms, and reports. Together, these objects allow you to enter, store, analyze, and compile your data however you want.
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            Tables

            Table is the basic element of a database in which data is kept in columns (called Fields) and rows (called Records). It acts as a container which stores data pertaining to a single object, subject or purpose.

            Example:

            
              
                
                
                
                
                
                
              
              
                
                  	
                    ID -
                  
                  	
                    First Name
                  
                  	
                    Last name
                  
                  	
                    Street Address
                  
                  	
                    City
                  
                  	
                    - State
                  
                

              
              
                
                  	1
                  	Tracey
                  	Sam
                  	7 East Walker Dr.
                  	Raleigh
                  	NC
                

                
                  	2
                  	Lucinda
                  	George
                  	789 Brewer St.
                  	Cary
                  	NC
                

                
                  	3
                  	Jerrod
                  	Smith
                  	211 St. George Ave.
                  	Raleigh
                  	NC
                

                
                  	4
                  	Brett
                  	Newkirk
                  	47 Hillsborough St.
                  	Raleigh
                  	NC
                

                
                  	5
                  	Chloe
                  	Jones
                  	23 Solo Ln.
                  	Raleigh
                  	NC
                

                
                  	6
                  	Quinton
                  	Boyd
                  	4 Cypress Cr.
                  	Durham
                  	NC
                

                
                  	7
                  	Alex
                  	Hinton
                  	1011 Hodge Ln.
                  	Cary
                  	NC
                

                
                  	8
                  	Nisha
                  	Hall
                  	123 Huntington St.
                  	Raleigh
                  	NC
                

                
                  	
                  	
                  	
                  	
                  	
                  	
                

              
            

            Here,

            
              
                
              
              
                
                  	
                    Street Address
                  
                

              
              
                
                  	7 East Walker Dr.
                

                
                  	789 Brewer St.
                

                
                  	211 St. George Ave.
                

                
                  	47 Hillsborough St.
                

                
                  	23 Solo Ln.
                

                
                  	4 Cypress Cr.
                

                
                  	1011 Hodge Ln.
                

                
                  	123 Huntington St.
                

                
                  	
                

              
            

            Is a column. Whereas,

            
              
                
                
                
                
                
                
              
              
                
                  	7
                  	Alex
                  	Hinton
                  	1011 Hodge Ln.
                  	Cary
                  	NC
                

              
              
            

            Is a row.

          
          
            Queries

            A call or a request to generate some information from the tables is called query. It is the basic tool for retrieving information from the database. It helps in the filtration of a large volume of data and displays required format of information. It fetches records from one or more tables of a database so that they can be viewed, analyzed and sorted on a common database. It also produces information according to sepecified need.

          
          
            Forms

            Form in Access is a database object that you can use to create a user interface for a database application. A "bound" form is one that is directly connected to a data source such as a table or query, and can be used to enter, edit, or display data from that data source. Alternatively, you can create an "unbound" form that does not link directly to a data source, but which still contains command buttons, labels, or other controls that you need to operate your application.
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            Reports

            Report is the formatted result of database queries and contains useful data for decision- making and analysis.for all your contacts, or a summary report on the total sales across different regions and time periods.

          
        
        
          CREATING A DATABASE FILE

          When you start Access, you are provided with three main options for creating or opening a database. You can create a new blank database from scratch, create a database from one of Access's templates, or create a database based on an existing database.

          
            To create a blank database file:

            Step by Step

            
              	
                Start Microsoft Access or click the File tab on the ribbon and select New.

              

              	
                Click the Blank desktop database button in the Available Templates section.

              

              	
                Give your new database a name. Access displays the file path to the location where your file will be saved, but you can change the location.

              

              	
                Click the Create button. Access creates a new, blank database and creates a new, blank table where you can start storing data.

              

            

          
          
            To create a Database Based on a Template

            The easiest way to create a database is by using one of the built-in database templates. Templates save you time and effort, providing you with ready-to-use tables, forms, queries, and reports.

            Step by Step

            
              	
                Start Microsoft Access or click the File tab on the ribbon and select New.

              

              	
                Type a word that describes the type of database you want to create in the Search for Templates field and press Enter. Access displays a list of templates that match the term you entered.

              

              	
                Click a template button for the template you want to use. The right side of the screen changes to display information about that type of database. Here you can give the new file a name of your choosing. Access displays the file path to the location where your file will be saved, but you can change the location.

              

              	
                Give your new database a name.

              

              	
                Click the Create button or the Download button. If the template is a saved locally on your computer, click Create. If it is an online template, click Download.
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          THE TABLE DESIGN PROCESS

          Designing a table is a mutlistep process. By following the steps in order, your table design can be created readily and with minimal effort.

          
            	
              Create the new table.

            

            	
              Enter field names, data types, properties, and (optionally) description.

            

            	
              Set the table's primary key.

            

            	
              Create indexes for appropriate fields.

            

            	
              Save the table's design.

            

          

        
        
          CREATE TABLES FOR A NEW ACCESS DATABASE

          In Access, you have several options when creating tables. You can create a new blank table from scratch or set up tables that are connected to SharePoint lists. If you use one of the Quick Start options in the Application Parts to create a new database, tables with predefined fields will be created.

        
        
          CREATE TABLES USING DESIGN VIEW

          Design view allows you to build a table from scratch and set or change every available property for each field. You can also open existing tables in Design view and add, remove, or change fields.

          Step by Step

          
            	
              Click the Create tab.

            

            	
              Click Table Design.

            

            	
              A new table appears in the window in Design View.

            

            	
              Enter a field name in the Field Name column and press Enter.

            

            	
              Click the Data Type list arrow and select a data type for the field.

            

            	
              Repeat steps 3-4 to add as many fields as you want.

            

            	
              When you're finished, click the Close button. Save and name your table.

            

          

        
        
          TOURING THE TABLE IN DESIGN VIEW

          The Table Design view window allows you to create new tables with Access. Here, you enter your own field names and select the data types for each field. The Table Design view window is also the place where you add properties like default values, input masks and lookups to fields. You can also set your own primary key.
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          The Table Design view window is divided into two panes.

          
            	
              The Field Grid pane

            

            	
              The Field Properties area

            

          

          
            The Field Entry area or Field Grid pane

            The Field Grid pane is used for entering field names, data types and their descriptions.

            
              a. Field Name

              Every field has certain essential characteristics, such as a name that uniquely identifies the field within a table. A field name can be up to 64 characters long and can consist of letters, numbers, spaces, and special characters, except a period, an exclamation point, an accent grave (~), and brackets ([ ]). You also cannot start a field name with a space.

            
            
              b. Data Type

              The data type defines the type of data the field will contain. Access uses the data type to ensure that the right kind of data is entered in a field. It is important to choose the right data type for a field before you start entering data in the table. Access supports the following basic data types:

              
                
                  
                  
                
                
                  
                    	
                      Data type
                    
                    	
                      Description
                    
                  

                
                
                  
                    	Short Text
                    	Stores text, numbers, or a combination of both; up to 255 characters long. Text fields are the most common of all data types.
                  

                  
                    	Long Text
                    	Stores long text entries such as notes or anything else that requires a lot of space.
                  

                  
                    	Number
                    	Stores numbers that can be used in calculations.
                  

                  
                    	Currency
                    	Stores numbers and symbols that represent money.
                  

                  
                    	Date/Time
                    	Stores time, date, or a combination of the two, depending on which format you use.
                  

                  
                    	AutoNumber
                    	4 bytes, 16 bytes for Replication ID (GUID)
                  

                  
                    	Yes/No
                    	Holds Yes/No, True/False, and On/Off, depending on the format you choose. When you need a simple yes or no, this is the field to use.
                  

                  
                    	OLE Object
                    	You can use the OLE Object data type to link or embed an object - such as an Excel worksheet or Word document - to an Access Table
                  

                  
                    	Hyperlink
                    	For storing hyperlinks to other locations on the Internet or on the company intranet.
                  

                  
                    	Attachment
                    	Stores attachments such as a Word document or photo.
                  

                  
                    	Lookup & Relationship
                    	A wizard that helps you create a field whose values are selected from a table, query, or a preset list of values.
                  

                
              

            
            
              c. Field Description

              You can enter a field description in the Field Description column. It helps you to remember the use and purpose of a particular field. It is very useful in large projects where several people may be working on the same database. This field is, however, optional.
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            The Field Properties area

            A field property is an attribute that defines an object's appearance, behavior, or characteristics. For example, a car's properties would include its color, make and model, and shape. A property for a numeric field might be the number of decimal places displayed or the maximum number of characters a field can hold. Some of the most commonly used properties and their functions are described in the following section:

            
              
                
                
              
              
                
                  	
                    Field Property
                  
                  	
                    Description
                  
                

              
              
                
                  	Field Size
                  	Sets the maximum number of characters that can be entered in the field.
                

                
                  	Input Mask
                  	Simplifies data entry by controlling what data is required in a field and how the data is to be displayed.
                

                
                  	Caption
                  	Used when you want to display an alternate name for the field to explain the field name.
                

                
                  	Default value
                  	Automatically fills in a certain value for this field in new records as you add to the table. You can override a default value by typing a new value into the field.
                

                
                  	Validation Text
                  	Specifies the message to be displayed when the associated Validation Rule is not satisfied.
                

                
                  	Required
                  	Specifies whether or not a value must be entered in a field.
                

                
                  	Allow Zero Length
                  	Specifies whether or not an entry containing no characters is valid.
                

                
                  	Indexed
                  	Sets a field as an index. Speeds up searches on fields that are searched frequently.
                

              
            

            
              To enter fields in the table, follow these steps:

              
                	
                  Select the table in which you want to enter fields.

                

                	
                  Click on the View button from the Ribbon and then click on the design View button. Then Save As dialog box will appear.

                

                	
                  Type name of the table, then click on the OK button. The table will open in Design view.

                

                	
                  Enter the first field name in the Field Name column.

                

                	
                  Press the Tab key to move to the Data Type column.

                

                	
                  Click on the down arrow to the right of the field. A list of available data types will appear.

                

                	
                  Click on the desired data type.

                

                	
                  Press the Tab key to move to the Description column.

                

                	
                  Enter a description of this field. It is optional.

                

                	
                  Press the Tab key to move back to the Field Name column.

                

                	
                  Repeat steps third through ninth until you have finished entering the fields.
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          CHOOSING FIELD SIZE PROPERTIES

          The Field Size property determines the maximum size of information that can be stored in a text or number field. There are several reasons why you would want to change the size of a field:

          
            	
              Changing the field size to only allow for what is necessary reduces data-entry errors.

            

            	
              Access can process smaller field sizes more quickly.

            

            	
              Smaller field sizes require less hard drive storage space.

            

          

          The default field size for a field with a data type of Text is 50 characters. You can change this size to an amount anywhere in the range of 0 to 255 characters.

          The field size for numeric data tells you the range and how many bytes it will take for storage. The options are:

          
            	
              Byte, which is used to store positive integers (whole numbers) between 1 and 255.

            

            	
              Integer, which is used to store larger integers and negative integers, between -32,768 and +32,768.

            

            	
              Long Integer, the default Number field size, which is used to store even larger integers between roughly -2 billion and +2 billion.

            

            	
              Single, which stores single-precision floating-point numbers between -3.4 x 1038 to +3.4 x 1038.

            

            	
              Double, which stores double-recision floating-point numbers between -1.797 x 10308 to +1.797 x 10308?

            

            	
              Replication ID, which is used to store a globally unique identifier (GUID).

            

            	
              Decimal, which makes the Precision and Scale properties available to control number entries.

            

          

          AutoNumber fields are limited to Long Integer and Replication ID field sizes.

          Step by Step

          
            	
              In Design View, select the field whose size you want to change.

            

            	
              Click the Field Size box and type or select the field size. If prompted, click Yes to complete the action.

            

          

        
        
          SETTING FORMAT PROPERTIES

          A field's Format property changes how information appears in the field, not how the data is actually stored in the field. For example, a date field could be formatted to display the same value as 6/10/2020; Saturday, June 10, 2020; or 10-Jun-20. Each field type has its own set of formats.
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            Text and Memo Fields

            Text and Memo fields use the same format settings, some of which are character placeholders that apply to individual characters and other settings affecting the entire entry. Text and Memo Data types can use any of these four symbols:

            
              
                
                
              
              
                
                  	
                    Symbol
                  
                  	
                    Effect
                  
                

              
              
                
                  	@
                  	Indicates a character or a space is required.
                

                
                  	&
                  	Indicates a character or a space is optional.
                

                
                  	<
                  	Converts all characters to lowercase.
                

                
                  	>
                  	Converts all characters to uppercase.
                

              
            

          
          
            Number and Currency Fields

            You can format your Number and Currency data with one of the Access's predefined formats or create your own using the special formatting symbols. The Format property of a Currency field is automatically set to Currency, but you can change it to any of the other settings. The Format property of a Number or Currency field displays a list of the predefined format as described below:

            
              
                
                
              
              
                
                  	
                    Setting
                  
                  	
                    Effect
                  
                

              
              
                
                  	General Number
                  	Displays number as entered. Default for Number fields.
                

                
                  	Currency
                  	Displays number with currency symbols and thousands separator. Negative values appear in parenthesis. Default is two decimal places.
                

                
                  	Euro
                  	Displays number with Euro currency symbol and thousands separator. Negative values appear in parenthesis. Default is two decimal places.
                

                
                  	Default value
                  	Automatically fills in a certain value for this field in new records as you add to the table. You can override a default value by typing a new value into the field.
                

                
                  	Fixed
                  	Displays at least one digit. Default is two decimal places.
                

                
                  	Standard
                  	Displays thousands separator. Default is two decimal places.
                

                
                  	Percent
                  	Displays value multiplied by 100 with added percent sign (%). Default is two decimal places.
                

                
                  	Scientific
                  	Uses standard scientific notation with exponents
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            The custom Number and Currency formats also use special characters to indicate how you want the values to appear. The table given below describes symbols and their effects.

            
              
                
                
              
              
                
                  	
                    Setting
                  
                  	
                    Effect
                  
                

              
              
                
                  	. (period)
                  	Indicates the decimal point that separates the parts of a number.
                

                
                  	, (comma)
                  	Used as the thousands separator.
                

                
                  	0
                  	A digit placeholder that displays a digit if one is there or, if none are there, displays zero.
                

                
                  	#
                  	A digit placeholder that displays a digit if one is there or, if none are there, closes up the adjoining digits.
                

                
                  	$
                  	Displays a dollar sign.
                

                
                  	%
                  	Value is multiplied by 100 and a percent sign is added.
                

              
            

          
          
            Date/Time Fields

            Date/Time fields include seven predefined format settings. The table given below describes the formats Access provides.

            
              
                
                
              
              
                
                  	
                    Setting
                  
                  	
                    Description
                  
                

              
              
                
                  	General Date
                  	(Default) Combination of short date and long time settings. Example: 6/10/2017 6:35:21 PM
                

                
                  	Long Date
                  	Uses long date regional setting. Example: Saturday, June 10, 2017
                

                
                  	Medium Date
                  	10-Jun-17
                

                
                  	Short Date
                  	Uses short date regional setting. Example: 6/10/2017
                

                
                  	Long Time
                  	6:35:21 PM
                

                
                  	Medium Time
                  	6:35 PM
                

                
                  	Short Time
                  	18:35
                

              
            

            The table given below describes the custom formatting available for Date/Time values.

            
              
                
                
              
              
                
                  	
                    Symbol
                  
                  	
                    Description
                  
                

              
              
                
                  	: (colon)
                  	Time separator as set in the Regional Settings Properties dialog box.
                

                
                  	1
                  	Date separator.
                

                
                  	dd
                  	Day of the month in two digits (01 to 31).
                

                
                  	dddd
                  	Full weekday name (Sunday through Saturday).
                

                
                  	mm
                  	Month in two digits (01 to 12).
                

                
                  	mmmm
                  	Full name of the month (January to December).
                

                
                  	yy
                  	Last two digits of the year (01 to 99).
                

                
                  	УУУУ
                  	Full year (0100 to 9999).
                

                
                  	hh,mm,ss
                  	Hour, minute, or second in two digits (01 to 23, 01 to 59).
                

                
                  	am/pm
                  	12-hour clock with two-character uppercase or lowercase designators.
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            Yes/No Fields

            In Access, a Yes/No field stores only two values: Yes or No. If you use a text box to display a Yes/No field, the value displays as -1 for Yes and 0 for No. These values are not very meaningful for most users, so Access provides check boxes, option buttons. and toggle buttons that you can use to display and enter Yes/No values. These controls provide a graphic representation of the Yes/No value that is both easy to use and easy to read.

            Step by Step

            
              	
                In Design View, click the field you want to format.

              

              	
                Click the Format box.

              

              	
                Enter the appropriate text formatting symbols.

              

            

          
        
        
          DEFINING INPUT MASKS

          An input mask limits the amount and type of information. You have probably already seen an example of an input mask on an ordinary paper form-the type of form that wants you to write down your phone number or Social Security Number a certain way and thus provides you with a guide like (_) or .The following list explains the purpose of the most common input mask characters:

          
            
              
              
            
            
              
                	
                  Character
                
                	
                  Description
                
              

            
            
              
                	0
                	Required digit (0 through 9).
              

              
                	9
                	Optional digit or space.
              

              
                	#
                	Optional digit or space; blank position are converted to spaces, plus and minus signs are allowed.
              

              
                	L
                	Required letter (A through Z).
              

              
                	?
                	Optional letter (A through Z).
              

              
                	A
                	Required letter or digit.
              

              
                	a
                	Optional letter or digit.
              

              
                	&
                	Required character (any kind) or a space.
              

              
                	C
                	Optional character (any kind) or a space.
              

              
                	<
                	All characters that follow are converted to lowercase.
              

              
                	>
                	All characters that follow are converted to uppercase.
              

              
                	!
                	Characters typed into the mask fill at from left to right. Can appear anywhere in the mask.
              

              
                	1
                	Character that follows is displayed as a literal character.
              

              
                	Password
                	Creates a password entry box. Any character typed in the box is stored as the character but displayed as an asterisk (*).
              

            
          

          You can create an input mask for Text and Date/Time fields with the Input Mask Wizard. If you want an input mask for a Number or Currency field, you must create it manually.
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          Step by Step

          
            	
              In Design View, click the field you want to create an input mask for.

            

            	
              Click the Input Mask box. You can also create an Input Mask by entering characters directly into the Input Mask box in the Field Properties area.

            

            	
              Click the Build button. The first step of the Input Mask Wizard appears. All you need to do here is select the input mask you want to use. If you want to try an input mask to see how it works, click the input mask you want to use and then type some sample text in the Try It box.

            

            	
              Select an input mask from the predefined list.

            

            	
              Click Next.

            

            	
              Make modifications to the characters in the Input Mask box. Click the Placeholder character list arrow to select a different placeholder.

            

            	
              Click Next.

            

            	
              The next step of the Input Wizard is very important-specifying how Access should store your data. You have two choices: With the symbols in the mask and without the symbols in the mask.

            

            	
              Select an option for storing your data.

            

            	
              Click Next.

            

            	
              Click Finish.

            

          

        
        
          INCLUDING A CAPTION

          The caption field property is used when you want to display an alternate name for the field to explain the field name. A caption can contain up to 255 characters, in any combination of letters, numbers, special characters and spaces. The new caption also appears in queries and replaces the text in the field labels attached to controls in report and form designs. The field names remain the same; only the labels show the new caption text.

        
        
          SETTING A DEFAULT VALUE

          The Default Value property is used to specify a value that is automatically entered in a field when a new record is created. This property is commonly used when most of the enteries in a field will be the same for the entire table. The default value is then displayed automatically in the field.

        
        
          SETTING A FIELD VALIDATION RULE

          Data validation makes Access test data to make sure that it conforms to what you want to appear in the table. Data validation works best in number, currency, and date/time fields. You can create a validation rule for text entries, but doing so can be complicated- especially if you want to test a lot of text variables.
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          There are actually two boxes that relate to data validation:

          
            	
              Validation Rule box: Used to specify the requirements for data entered in the field.

            

            	
              Validation Text box: Used to specify the message that will be displayed to the user when data that violates the validation rule is entered.

            

          

          Step by Step

          
            	
              In Design View, click the field you want to validate.

            

            	
              Click the Validation Rule box.

            

            	
              Enter an expression to validate the field's data.

            

            	
              Click the Validation Text box.

            

            	
              Type the error message text.

            

          

        
        
          REQUIRING AN ENTRY

          The Required property specifies whether a value is required in a field. If the property is set to Yes for a field, you must enter a value in that field, and the value cannot be null (zero). If you set the Required property to Yes for a field in a table that already contains data, Access gives you the option of checking whether the field has a value in all existing records. The field must have a value in all instances in which data might be entered in the field - in the table itself as well as in forms, queries, reports, and any other data sheets based on the table.

          Step by Step

          
            	
              Click on the field that you want to set as the primary key. An arrow will appear in the field selector column.

            

            	
              Select the Primary Key option from the Edit menu. The field will be set as the primary key, indicated by a small key in the field selector column.

            

          

        
        
          SETTING UP TABLES

          The new database opens with one table showing as a default. It also defaults to naming this table Tablel in both the Navigation Pane, and the Table tab itself. You will want to name your tables based on your database design plan.

        
        
          NAMING A TABLE

          To give the table a unique name, you must first click on the Microsoft Office Button in the upper left hand corner of the application. Then, select Save from the menu. The Save As dialog box will appear to let you save the table as whatever name you choose.
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          TO CLOSE A TABLE

          There are several ways to close an active table. You can right click on the Table tab and choose Close from the menu. A more common method is to click the X that appears in the upper right hand corner of the active database object window.

        
        
          ALLOW ZERO LENGTH STRING

          A zero length string is a string that contains no characters. The Allow Zero Length property, when set to Yes, permits zero-length strings. This property is available only to Text, Memo, and Hyperlink fields.

        
        
          PREVENTING DUPLICATES

          The Indexed property field is used to set a field as an index. The Yes (No Duplicates) setting for the Indexed property indicates that the information in the field will be indexed for faster searching, and that duplicate values are not allowed. For the primary key field, this property is automatically set to Yes (No Duplicates).

        
        
          SETTING THE PRIMARY KEY

          A primary key is a special kind of indexed field that uniquely identifies each record, or row, in a table. Each primary key value must be the only one of its kind in a table. A table can have only one primary key. Every table you create should have a primary key because it helps keep your data organized and easy to work with. When you create a new table, Access automatically creates a primary key with the field name ID and the AutoNumber data type.

          Step by Step

          
            	
              Click on the field that you want to set as the primary key. An arrow will appear in the field selector column.

            

            	
              Select the Primary Key option from the Edit menu. The field will be set as the primary key, indicated by a small key in the field selector column.

            

          

        
        
          SETTING UP TABLES

          The new database opens with one table showing as a default. It also defaults to naming this table Tablel in both the Navigation Pane, and the Table tab itself. You will want to name your tables based on your database design plan.
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          NAMING A TABLE

          To give the table a unique name, you must first click on the Microsoft Office Button in the upper left hand corner of the application. Then, select Save from the menu. The Save As dialog box will appear to let you save the table as whatever name you choose.

        
        
          TO CLOSE A TABLE

          There are several ways to close an active table. You can right click on the Table tab and choose Close from the menu. A more common method is to click the X that appears in the upper right hand corner of the active database object window.

        
        
          DELETE A FIELD FROM A TABLE

          You can delete a field from a query or from a table in Access. When you delete a field from a query, the field remains in the database, but is no longer used in the query. When you delete a field from a table, the field is deleted from the entire database.

          Step by Step

          
            	
              In Design View, click the row selector for the field you want to delete.

            

            	
              Click the Delete Rows button on the ribbon.

            

          

          You can also delete a field by right-clicking the field's row and selecting Delete Rows. Then, click Yes. Access deletes the row from the table.

          Once you leave Design View, you'll need to save the changes you've made to the table design.

        
        
          HIDE A FIELD IN A TABLE

          Hiding a field prevents another user on your computer from seeing the field. You can temporarily hide a field when you want to reduce the amount of information on the screen. When you are ready to view the field again, you can easily unhide it.

          Step by Step

          
            	
              Click the header for the column you want to hide.

            

            	
              Click the More button on the ribbon.

            

            	
              Select Hide Fields.

            

          

          Access temporarily hides the column from view. To hide multiple columns at once, select them all, then right-click one of the selected column headers and select Hide Fields.
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          REORDER A FIELD

          You can change the order of fields in a table. Moving fields is particularly useful if you built your database from a predesigned template, because you may want to reorder fields to suit the way you enter data for each record.

          Step by Step

          
            	
              In Design View, click the row selector for the field you want to move.

            

            	
              Click and drag the selected row up or down to the desired location.

            

          

        
        
          ADD A NEW RECORD

          There are three ways to add a new record to a table:

          
            	
              In the Records group on the Home tab, click the New command.

            

            	
              On the Record Navigation bar at the bottom of the window, click the New record button.

            

            	
              Begin typing in the row below your last added record.

            

          

        
        
          SAVE A RECORD

          Access is designed to save records automatically. After you enter a record, you can either select a different record or close the object, and Access will save the record. However, in certain situations you may want to save a record manually. For example, if you needed to edit an existing record, you could save the record to ensure your changes are saved.

          To save a record, follow these steps:

          
            	
              Select the Home tab, and locate the Records group.

            

            	
              Click the Save command. The record will be saved.

            

          

        
        
          DELETE A RECORD

          To delete a record, follow these steps:

          
            	
              Select the entire record by clicking the gray border on the left side of the record.

            

            	
              Select the Home tab and locate the Records group.

            

            	
              Click the Delete command. A dialog box will appear. Click Yes.

            

            	
              The record will be permanently deleted.
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          CHANGE TABLE VIEWS

          You can view your table data using two different view modes: Datasheet view and Design view. In Datasheet view, the table appears as an ordinary grid of intersecting columns and rows where you can enter data. In Design view, you can view the skeletal structure of your fields and their properties and modify the design of the table. In either view, you can add fields by typing new field names in the Field Name column, or change the field names. In Design view, you can also change the type of data allowed within a field, such as text or number data.

          
            Switch to Design View

            
              	
                Open any table by double-clicking it in the Navigation pane. Access displays the table in the default Datasheet view.

              

              	
                Click the Home tab.

              

              	
                Click the bottom half of the View button.

              

              	
                Click Design View.

              

            

            Note: You can quickly toggle between Datasheet view and Design view by clicking the top half of the View button.

          
          
            Switch to Datasheet View

            
              	
                Click the Home tab.

              

              	
                Click the bottom half of the View button.

              

              	
                Click Datasheet View.

              

            

            Note: You can quickly switch from Design view to Datasheet view by clicking the top half of the View button.

          
        
        
          TWO TYPES OF DATABASES 

          There are two basic types of databases:

          
            a. Flat File

            A flat-file database stores all its information - names, addresses, etc. - in the same place, just like addresses are stored on a Rolodex card. Flat-file databases are incredibly simple to create and use, but they're not very powerful or well suited to many business tasks.
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            b. Relational Database

            A relational database contains multiple tables that are related through matching fields. It has two tables-one that stores customer names and addresses, and another that stores customer orders. The two tables are related or linked by a common field. Relational databases are very powerful, but developing one takes a lot of skill, a lot of practice, and a strong understanding of tables and fields.

            Example of Relational Database:

            
              
                
                
                
                
              
              
                
                  	
                    Customers Table
                  
                

              
              
                
                  	
                    ID
                  
                  	
                    Last
                  
                  	
                    First
                  
                  	
                    Address
                  
                

                
                  	80
                  	Hill
                  	Brad
                  	10 Park Ave.
                

                
                  	95
                  	Gill
                  	Julie
                  	1201 50th St.
                

                
                  	74
                  	Smith
                  	Dave
                  	100 Pine St.
                

                
                  	103
                  	Williams
                  	Adam
                  	1131 Palm Ave.
                

              
            

            .

            
              
                
                
                
                
              
              
                
                  	
                    Orders Table
                  
                

              
              
                
                  	
                    ID
                  
                  	
                    Date
                  
                  	
                    Product
                  
                  	
                    Cost
                  
                

                
                  	74
                  	4/5/00
                  	Soap
                  	$1.50
                

                
                  	95
                  	4/5/00
                  	Shampoo
                  	$2.99
                

                
                  	80
                  	4/6/00
                  	Deodorant
                  	$1.45
                

                
                  	103
                  	4/7/00
                  	Shampoo
                  	$2.99
                

              
            

            You create a relationship between tables by linking the matching fields in the tables. You will usually link the primary key in one table with the matching field in another table. Here the ID fields in both tables are linked.

            Invoice:

            Dave Smith

            100 Pine St.

            Chaska, MN 55413

            
              
                
                
                
              
              
                
                  	
                    Date
                  
                  	
                    Product
                  
                  	
                    Cost
                  
                

              
              
                
                  	4/5/00
                  	Soap
                  	$1.50
                

              
            

          
        
        
          RELATIONSHIP

          A relationship in Access helps you combine data from two different tables. Each relationship consists of fields in two tables with corresponding data. For example, you might have a ProductID field in a Products table and in an OrderDetails table. Each record in the OrderDetails table has a ProductID that corresponds to a record in the Products table with the same ProductID.
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          There are three possible relationsips between related entities or table. They are: one-to- one, one-to-many and many-to-many.

          
            a. One-to-one (1:1)

            One to one relationship is an association between two tables in which the primary key value of each record in the primary table corresponds to the value in the matching field or fields of one and only one record in the related field. For example, there can only be one department head in the college for one department. One faculty head cannot head more than one department.

          
          
            b. One-to-Many (1:m) or Many-to-one (m:1)

            One-to-many or many-to-one relationship is the most common type of relationship. One to many relationship is an association between two tables in which the primary key value of each record in the primary table corresponds to the value in the matching field or fields of many records in the related field. For example, a student can major in only one discipline, but many students can register for a discipline.

          
          
            c. Many-to-many (m:m)

            Many-to many relationship is a complex association between two sets of parameters in which many parameters of each set can relate to many others in the second set. For example, a customer can purchase more than one product and a product can be purchased by more than one customer.

          
        
        
          ESTABLISHING RELATIONSHIPS

          Step by Step

          
            	
              Click the Database Tools tab.

            

            	
              Click the Relationships button.

            

            	
              Click the Show Table button.

            

            	
              Double-click the table(s) you want to add.

            

            	
              Click Close.

            

            	
              Click the related field in the first table and drag it to the related field in the second table. Whenever you link a primary key from one table to a field from another table, you create a foreign key.

            

            	
              Check the Enforce Referential Integrity option (optional). Referential integrity helps you avoid "orphan" records and maintains database accuracy.

            

            	
              Click Create. The two tables are now linked, indicated by the line linking the two related fields.
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          ENFORCE REFERENTIAL INTEGRITY

          When you create a relationship between two tables, it is usually a good idea to enforce referential integrity. Referential integrity keeps data accurate and ensures that you don't accidentally change or delete related data in one table but not in the other. You can only use referential integrity when all the following conditions are met:

          
            	
              One of the linked fields must be a primary key.

            

            	
              The related fields must be the same data type and size.

            

            	
              Both tables must be in the same Access database.

            

            	
              You can't have a record in a related table unless a matching record already exists in the primary table.

            

          

          Step by Step

          
            	
              Click the Database Tools tab.

            

            	
              Click the Relationships button. Here you can specify the tables you want to be linked together.

            

            	
              Click the Show Table button and add tables to the Relationships window.

            

            	
              Click the related field in the first table and drag it to the related field in the second table.

            

            	
              Check the Enforce Referential Integrity option.

            

            	
              Check the Cascade Update Related Fields box. This ensures that any changes you make in one linked field are automatically updated in the corresponding field.

            

            	
              Check the Cascade Delete Related Records box. This ensures that when you delete a record in the main table, Access will automatically delete any matching records in the related table.

            

            	
              Click Create. Access creates the relationship between the two tables and enforces referential integrity between them.

            

          

          The join line between the tables looks different than normal. This relationship indicates that referential integrity is being enforced between the two tables and that the tables have a one-to-many relationship.

        
        
          USING QUERIES

          A query asks a question about the information in one or more tables and then retrieves the results. For example, if you wanted to know which employees had worked for the company for more than five years, you could create a query to examine the contents of the Hire Date field to find all the records in which the hire date is more than five years old. Access would retrieve the information that meets your criteria and display it in a datasheet.

          Microsoft Access allows for many types of queries. Some of the queries are select query, update query and append query.
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            Select Query

            Select query helps you retrieve only the data that you want, and also helps you combine data from several data sources. You can use tables and other select queries as data sources for a select query. This topic provides an overview of select queries, and gives steps for creating a select query, by using the Query Wizard or in Design view.

          
          
            Update Query

            Update query is an action query (SQL statement) that changes a set of records according to criteria (search conditions) you specify. It's a very powerful feature and a fundamental part of relational databases since you can modify a huge number of records at one time. Understanding and using Update Queries improves the performance of your applications (versus doing the same changes manually or in code), and makes them easier to maintain.

          
          
            Append Query

            Append query adds (appends) records from the database table that you are using to another database table. Records can be appended to a table in the current-database that you are working in, or into another Microsoft Access database. Microsoft Access append queries are good for adding data to a different table where the data is based upon a selection criteria.

          
          
            Planning a Query

            There are three questions you need to answer when you are planning a query:

            
              	
                What do you want the results to look like? Identify every field or bit of information that you want included in the results.

              

              	
                Where is the information stored in the database? List which tables (and/or queries) hold the information that you want to see.

              

              	
                What conditions do you want the data to meet? This helps determine how to set the criteria so Access can search the records properly.

              

            

          
          
            Perform a Simple Query 

            Once you have planned out your query, you can build and run it using Access query tools.

            Step by Step

            
              	
                In the Navigation pane, double-click the table for which you want to create a simple query.

              

              	
                Click the Create tab.

              

              	
                Click the Query Wizard button. The New Query dialog box appears.

              

              	
                Click Simple Query Wizard.
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                Click OK. The Simple Query Wizard opens.

              

              	
                Click the Tables/Queries and choose the table containing the fields on which you want to base the query.

              

              	
                In the Available Fields list, click a field that you want to include in the query.

              

              	
                Click the Add button. The field appears in the Selected Fields list.

              

              	
                Repeat Steps 7 and 8 to add more fields to your query.

              

              	
                You can repeat Step 6 to choose another table from which to add fields.

              

            

            Note:

            When using fields from two or more tables, the tables must have a relationship.

            
              	
                Click Next.

              

            

          
          
            Saving the Query

            Sometimes you will not need to save your results or your query design. Other times, you may want to keep it to run again later or to modify it slightly.

            To save the query for later use, follow these steps:

            
              	
                Right click on the query tab.

              

              	
                When the Save As dialog box opens, give your query a meaningful name.

              

              	
                Click OK.

              

              	
                The query will now be listed in the object list on the left side of the Access window.

              

            

          
          
            Using Totals in a Query

            You can sum a column of numbers in a query by using a type of function called an aggregate function. Aggregate functions perform a calculation on a column of data and return a single value. Access provides a variety of aggregate functions. They are as follows:

            
              	
                Sum used to add a column of numbers.

              

              	
                Average used to find the average of a column of numbers.

              

              	
                Maximum returns the highest value in a field.

              

              	
                Minimum returns the lowest value in a field.

              

              	
                Count used to count the number of same values in a query.

              

            

          
          
            Using Count and Group By in a Query

            When you use the Totals command in a query, Access will automatically group every field by the values in each field. This just means that it will look for repeating values and group the like values together, so they appear as one record, rather than as many records. This is called the Group By function.
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            To include the Group By and the Count functions in a query:

            
              	
                Click on Totals in the Show/Hide group on the Ribbon. The Total row will instantly appear in the bottom portion of the query design screen.

              

              	
                Next, click in the Totals row for the field you wish to count.

              

              	
                From the list of optional Totals functions, select Count.

              

              	
                Click Run!, to see your results.

              

            

          
          
            Sorting and Filtering Query Results

            Once you have the results looking how you want them, you can sort and filter them to narrow your results down even further. This can be done using the methods of sorting and filtering.

            
              To Sort via the Query Design, follow these steps:

              To add a Sort to any field in the query design:

              
                	
                  Click on the Sort row for the field you wish to sort. A drop down list will appear:

                

                	
                  Choose one of the options:

                

              

              
                	
                  Ascending will show your results sorted with the lowest numerical value or the text value closest to A first.

                

                	
                  Descending will show the results with the highest numerical value or the text value farthest from A first.

                

              

              
                	
                  Click Run! to see the results.

                

              

            
            
              To Filter via the Query Design

              To add a filter to your query design, follow these steps:

              
                	
                  Click the Criteria row in the query design.

                

                	
                  Add your filter criteria by typing the value in the cell.

                

                	
                  Click Run! to see the results.

                

              

            
          
          
            Append Query

            An Append query takes a group of records from one or more tables or queries in your database and adds them to another table. Append queries are especially useful for importing information into a table. There are several rules that you must follow when using an append query:
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                The appended data must meet the data validation and referential integrity rules of the table to which it is being added.

              

              	
                The appended data must have its own unique primary-key values. If the primary-key field in the table to which the data is being added is an AutoNumber field, do not append that field-Access will generate new numbers for the new records.

              

              	
                The type of data in the records you're adding must match the type of data in the table to which you're adding them.

              

            

            Step by Step

            
              	
                Click the Create tab on the ribbon.

              

              	
                Click the Query Design button. The Query Design window and Show Table dialog box both appear. Here you should select the tables and/or queries containing the data you want to append to another table.

              

              	
                Select the tables and queries you want to add and click Add.

              

              	
                Click Close. Now you need to make the query an Append query.

              

              	
                Click the Append button. The Append dialog box appears. Here you need to select the table to which you want the results of the query to be added. First, though, you need to select the database where the table is located. You have two options:

              

            

            
              	
                Current Database: If the table is in the currently open database.

              

              	
                Another Database: Browse other databases.

              

            

            
              	
                Select the Current Database or Another Database option. Now select the table.

              

              	
                Click the Table Name list arrow and select the table.

              

              	
                Click the OK. The Append query will add the results of its query to the table you just specified. Notice that an Append To row appears in the design grid. Now you need to specify the fields you want to append.

              

              	
                Add the fields you want to append to another table.

              

              	
                Click the View button to preview the query.

              

              	
                Click the Run button on the ribbon.

              

            

          
          
            Update Query

            An Update query is a type of action query that makes changes to several records at the same time. For example, you could create an Update query to raise prices on all the products in a table by 10%.

            Step by Step

            
              	
                Click the Create tab on the ribbon.

              

              	
                Click the Query Design button. The Query Design window and Show Table dialog box both appear. Here you must select the tables and/or queries you want to use in the Update query.
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                Double-click the tables and queries you want to add and click Close. Now you need to convert the Select query to an Update query.

              

              	
                Click the Update button. Access converts the Select query to an Update query. Notice an Update To row appears in the design grid. Now you should specify the fields you want to update. For example, if you wanted to raise the price of the Normal Price field by 10 percent you would write an expression-like [Normal Price]+([Normal Price] *. 1)-in the field's Update To row to make this happen.

              

              	
                Click the Update To row for the field you want to update and type an expression. Now run the query.

              

              	
                Click the Run button. Access lets you know how many records will be affected and that the changes can't be undone by the Undo command.

              

              	
                Click Yes. Access updates the records.

              

            

          
          
            Delete Query

            A Microsoft Access delete query deletes records from a single database table or database tables. If you wish to use the delete query to remove records from multiple tables rather than just a single database table, you will need to ensure that:

            
              	
                You have relationships defined between related tables in your Microsoft Access database

              

              	
                You have enforced the Referential Integrity for the relationships between your chosen tables.

              

              	
                You have opted to Cascade Delete Related Records for the relationship type.

              

            

            Step by Step

            
              	
                Click the Create tab on the ribbon.

              

              	
                Click the Query Design button.

              

              	
                The query design window and Show Table dialog box both appear. Now you need to select the tables and/or queries you want to use in the delete query.

              

              	
                Select the tables and queries you want to add and click Add.

              

              	
                Click Close. If the tables are related, Access automatically connects their common fields with a join line. If the tables aren't related, you will have to manually join them by dragging a field from one table's field list to the matching field in the other table's field list.

              

              	
                Connect any unrelated tables. Next, tell Access that this is a Delete query.

              

              	
                Click the Delete button on the ribbon. Access converts the select query to a Delete query and displays the Delete row in the query design grid. Now you need to tell Access what you want to delete.

              

              	
                Double-click the asterisk (*) from the table field list for the table from which you want to delete information. Notice that From appears in the Delete cell for the asterisk field, indicating that the records will be deleted from this table. Unless you want the delete query to delete every record in the table, you will need to add some limiting criteria.
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                Drag the field you want to use as the limiting criteria onto the design grid. Next you need to tell Access the specific data to delete.

              

              	
                Click the field's Criteria row and type the specific data you want to delete and press Tab.

              

              	
                Create a Delete Query.

              

              	
                Preview and Run a Query. The delete query displays the results of the delete query.

              

              	
                Click the Run button on the ribbon. Access asks if you really want to delete the records.

              

              	
                Click the Yes to confirm the deletion.

              

            

          
        
        
          CREATING FORMS

          Forms in Access are like display cases in stores that make it easier to view or get the items that you want. Since forms are objects through which you or other users can add, edit, or display the data stored in your Access desktop database, the design of your form is an important aspect. If your Access desktop database is going to be used by multiple users, well-designed forms are essential for efficiency and data entry accuracy.

          Step by Step

          
            	
              Click the Create tab on the ribbon.

            

            	
              Click Form Wizard. The Form Wizard appears. Anytime you create a form, you must tell Access which table or query you want to use for your form.

            

            	
              Click the Tables/Queries list arrow and select the table or query you want to use to create your form.

            

            	
              Click the Tables/Queries list arrow and select the table or query you want to use to create your form. Now that you have specified the table, you need to tell the Wizard which fields you want to display on the form. To add a field to the form, you can either double-click the field or select the field and click the right arrow button.

            

            	
              Double-click the fields that you want to appear on the form.

            

            	
              Click Next. Next the Form Wizard asks how you want to lay out the data on the form. There are a few different layout options:

            

          

          
            	
              Columnar: Displays one record at a time in a format that's easy to read.

            

            	
              Tabular: Displays multiple records at a time.

            

            	
              Datasheet: Displays multiple records at a time and looks like a table in Datasheet view.

            

            	
              Justified: Displays one record at a time. The format usually creates complicated forms that are difficult to work with.

            

          

          
            	
              Select a layout option and click Next.

            

            	
              Enter a title for your form and click Finish.
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          CREATING REPORTS

          Reports offer a way to view, format, and summarize the information in your Microsoft Access database. For example, you can create a simple report of phone numbers for all your contacts, or a summary report on the total sales across different regions and time periods.

          Step by Step

          
            	
              Click the Create tab on the ribbon. You can also create a blank report. Click the Create tab on the ribbon and click either the Blank Report button (to create and display the report in Layout View) or the Report Design button (to create and display a blank report in Design View).

            

            	
              Click the Report Wizard button. The Report Wizard appears. Here, you need to specify the table or query that you want to use for your report.

            

            	
              Click the Tables/Queries list arrow and select the table or query you want to use to create your report.

            

            	
              Double-click the fields that you want to appear on the form and then click Next. If you selected fields from more than one table, the Form Wizard would ask how you would like to organize the data on your form; just make a selection and click Next. Now you must specify the fields that you want to use in your reports.

            

            	
              Double-click any fields you want to group in the order you want to group them. Click Next.

            

            	
              Select the fields you want to use to sort your report and click Next. You can click the button to the right of each list to toggle between ascending and descending sort orders. Now you need to specify your report's Layout and Orientation.

            

            	
              Select a Layout option and an Orientation option for the report, then click Next.

            

            	
              Give your report a name and click Finish. The Report Wizard creates the new report and displays it on the screen.
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        Terms to Remember

        
          
            
            
          
          
            
              	Electronic Database
              	An organized collection of data stored on a computer in such a way that its contents (data) can easily be accessed, updated and queried upon with the help of a software program.
            

          
          
            
              	DBMS
              	A software system that uses a standard method of cataloging, retrieving, and running queries on data.
            

            
              	Table
              	A collection of related data on a specific topic
            

            
              	Primary key
              	A key that uniquely identifies each record in the table.
            

            
              	Query
              	A database object that creates a datasheet of selected fields and records from one or more tables.
            

            
              	Input mask
              	A field property that determines what data can be entered in the field, how the data looks, and the format in which it is stored.
            

          
        

      
      
        Memory Bytes

        
          	
            According to the American National Standards Institute (ANSI), data means the representation of facts, concepts or instructions in a formalized manner which is suitable for interpretation or processing by human or by automatic means.

          

          	
            An electronic database is a collection of data arranged in a systematic way to make the search easy and fast.

          

          	
            A database management system (DBMS) is a software that can be used to create and manage databases.

          

          	
            The table is the basic element of a database which consists of vertical columns and horizontal rows.

          

          	
            A database management system is usually a set of computer programs that normally controls the creation, maintenance, as well as the use of a database.

          

          	
            Microsoft Access is a relational database management system. It is a part of the Microsoft Office package.

          

          	
            Design view allows you to build a table from scratch and set or change every available property for each field.

          

          	
            The Table Design view window allows you to create new tables with Access.

          

          	
            The Field Size property is used to set the maximum size for the Text or Number data that can be entered in the field.

          

          	
            An input mask is a field property that determines what data can be entered in the field, how the data looks, and the format in which it is stored.

          

          	
            A report is an effective way to present your data using an attractive layout.
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        Review Exercises

        1. Fill in the blanks.

        
          	
            A ……….. is a software that can be used to create and manage databases.

          

          	
            A …………… is the database object that contains the basic information you wish to store.

          

          	
            A …………… allows you to retrieve information from one or more tables based on a set of search conditions you define using the table fields.

          

          	
            …………… are an Access tool that users can create to make data entry in database tables easier.

          

          	
            A …………. is an effective way to analyze and present data using a specific layout.

          

        

        2. Write 'T' for True and 'F' for False statement.

        
          	
            A table organizes data into rows called records, which contains information about one person, thing, or place.

          

          	
            Forms are used to display records onscreen to make them easier to enter new records and to make changes to existing records.

          

          	
            The Caption field property displays the message if the entered data fails the validity rule.

          

          	
            A validation rule is the condition that should be satisfied by the data.

          

          	
            An input mask is a field property that determines what data can be entered in the field, how the data looks, and the format in which it is stored.

          

          	
            A query is a database object that creates a datasheet of selected fields and records from one or more tables.

          

        

        2. Match column A with column B.

        
          
            
            
          
          
            
              	
                Column A
              
              	
                Column B
              
            

          
          
            
              	Form
              	Printed output generated from queries or tables.
            

            
              	Report
              	A database object used primarily for onscreen display of records, to make it easier to enter data and to make changes to existing records.
            

            
              	Database
              	A set of information stored about a particular entity.
            

            
              	Table
              	An organized collection of data.
            

            
              	Record
              	An arrangement of data in a row and column format.
            

          
        

        5. Choose the correct answer from the given alternatives.

        a. A(n) ……….. is an organized collection of related information.

        
          	
            Object

          

          	
            iii. Property

          

          	
            Database

          

          	
            iv.Document
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        b. A collection of records for a single subject, such as all of the customer records, is called ……

        
          	
            Field

          

          	
            Table

          

          	
            Record

          

          	
            None of the above

          

        

        c. Which of the following is not a data type?

        
          	
            text

          

          	
            hypertext

          

          	
            currency

          

          	
            None of the above

          

        

        d. …………….. are Web pages that allow you to view and work with data that is stored in an access database on the internet.

        
          	
            Forms

          

          	
            Module

          

          	
            Data Access pages (DAP)

          

          	
            Table

          

        

        e. ………… defines a standard pattern for the appearance of all data entered in a field.

        
          	
            Format

          

          	
            Default Value

          

          	
            Input Mask

          

          	
            None of the above

          

        

        3. Answer the following questions.

        
          	
            What is a database? Mention some advantages of using databases.

          

          	
            What is a relational database management system? What are the four basic objects of RDBMS?

          

          	
            Differentiate between a database and a table.

          

          	
            Define the following:

            
              	
                File

              

              	
                Record

              

              	
                Table

              

            

          

          	
            What is a Table Design view window? What are the two types of panes in Table Design view window?

          

          	
            What is the difference between Input Mask and Format?

          

          	
            What is a primary key? What is the importance of a primary key in a database?
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        Lab work

        
          Lab Assignment-1

          a. Create a database "prac1.accdb" and create a table "Marks" under the database with the following structure:

          
            
              
              
            
            
              
                	Field Name
                	Data Type
              

            
            
              
                	Name
                	text
              

              
                	Address
                	text
              

              
                	Sex
                	yes/no
              

              
                	Symbol no
                	number (PK)
              

              
                	Computer
                	number
              

              
                	Cpractical
                	number
              

            
          

          b. Add five records in the "Marks" table.

          c. Prepare a query "Total" to display information of all fields of the table "Record" and calculate total (sum of computer and cpractical fields).

          d. Create a form using the query "total" from wizard.

          e. Create an update query "update" to increase the marks in "computer' field by 15.

        
        
          Lab Assignment-2

          a. Create a database "info.accdb" and create a table "data" under the database with the following structure:

          
            
              
              
            
            
              
                	Field Name
                	Data Type
              

            
            
              
                	name
                	text
              

              
                	address
                	text
              

              
                	gender
                	yes/no
              

              
                	symbol no
                	number
              

              
                	Tel No
                	number (PK)
              

            
          

          b. Add 5 records in the "data table.

          c. Prepare a query "Gender" to display all records whose Gender is "no".

          d. Create an update query "Edit" to decrease the symbol No by 50.

          e. Create a report from the query "Gender", using wizard including all fields.
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          Lab Assignment-3

          a. Create a database "country.accdb" and create a table "Visit" under the database with the following structure:

          
            
              
              
            
            
              
                	Field Name
                	Data Type
              

            
            
              
                	Name of country
                	text
              

              
                	Capital
                	text
              

              
                	Population
                	number (PK)
              

              
                	National
                	Flower text
              

              
                	Language
                	text
              

            
          

          b. Add 5 records in the "visit table.

          c. Prepare a query "pot" to display information of all fields of the table "visit" and sort it on the basis of capital Field.

          d. Create a report "language" using the table "visit" from wizard.

          e. Create an update query "alter" to change the information of "language" fields that contain Germany into England.

        
        
          Lab Assignment-4

          a. Create a database "School.accdb" and create a table "Namelist" under the database with the following structure:

          
            
              
              
            
            
              
                	
                  Field Name
                
                	
                  Data Type
                
              

            
            
              
                	Name of student
                	text
              

              
                	Date of Birth
                	Date/Time
              

              
                	Class
                	number
              

              
                	Roll number
                	number (PK)
              

              
                	Section
                	text
              

            
          

          b. Add 5 records in the "Namelist" table.

          c. Prepare a query "Sort" to display information of all fields of the table "Namelist" and sort it on the basis of class Field.

          d. Create a form "Form" using the Query "Sort" from wizard.

          e. Create an update query "modify" to change the information of "class" fields that contain 4 into 5.
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          Lab Assignment-5

          a. Create a database named 'Salary.accdb' and a table named 'Employee' with the following structure.

          
            
              
              
            
            
              
                	
                  Field Name
                
                	
                  Data Type
                
              

            
            
              
                	S No.
                	number (PK)
              

              
                	Name
                	text
              

              
                	Basic
                	number
              

              
                	PF
                	number
              

              
                	Gross
                	number
              

            
          

          b. Add any five records in the above table.

          c. Create a query to display all the records with fields Name Basic and PF.

          d. Prepare an update query to increase the Basic of all the employees by 2000.

          e. Prepare a report containing Name, Basic, PF and Gross fields.

        
        
          Lab Assignment-6

          a. Create a database with the following structure and save it under suitable name.

          
            
              
              
            
            
              
                	
                  Field Name
                
                	
                  Data Type
                
              

            
            
              
                	Roll Number
                	(PK)
              

              
                	Name
                	Text
              

              
                	DOB
                	Date/Time
              

              
                	ENG
                	Number
              

              
                	NEP
                	Number
              

            
          

          b. Add any five records to the table.

          c. Create a query to display NAME, ENG and NEP fields.

          d. Increase marks of the subject Nepali by 5% of every student.

          e. Prepare a report consisting of Roll, Name, DOB and Nepali fields.
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          Lab Assignment-7

          a. Create a database named 'Marks.mdb' and create table named 'Marks' under the database 'Student.mdb' with the following structure:

          
            
              
              
            
            
              
                	
                  Field Name
                
                	
                  Data Type
                
              

            
            
              
                	Roll No.
                	Number
              

              
                	Name
                	Text
              

              
                	Gender
                	Yes/No
              

              
                	English
                	Number
              

              
                	Computer
                	Number
              

              
                	Science
                	Number
              

            
          

          b. Create a form interface on the basis of 'Marks' table and add ten records on 'Marks table'.

          c. Create a query to display all the records of Male students.

          d. Create a query to display all the records where marks in Nepali is more than 60 and calculate Total marks as well.

          e. Prepare a report on the basis of query created in questions C with "list of male students" as the title of the report.
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      Chapter 8 – REVIEW OF QBASIC PROGRAMMING

      
        Learning Objectives

        In this chapter, you will be able to:

        
          	
            Explain the salient features of QBASIC.

          

          	
            Explain the elements of QBASIC programming.

          

          	
            Define operator and explain the different types of operators supported by QBASIC.

          

          	
            Identify the various methods of declaring variables.

          

        

      
      
        INTRODUCTION

        BASIC is the short form of Beginners' All-purpose Symbolic Instruction Code. It is one of the simplest and the oldest computer programming languages. Its simplicity allows even children to learn and grasp it very well. It was developed in Darthmouth College, USA, under the directions of Professors John G. Kemeny and Thomas E. Kurtz, in 1964. It was the first interpreted language made available for general use. Some features of QBASIC are:

        
          	
            Easy to learn for beginners

          

          	
            Facility of dynamic program debugging

          

          	
            Used for scientific as well as commercial application

          

          	
            Supports modular programming

          

        

      
      
        QBASIC PROGRAMMING

        QBASIC is a high level computer language published by Microsoft. It is useful for mathematical, scientific and engineering purposes. QBASIC environment includes a full screen syntax checking, multi-file and multi-window editing, full debugging facilities, pull-down menus, syntax-checking editor and a simple yet a powerful menu structure that can be driven through either by a keyboard or a mouse. Once you are in the QBASIC environment you can edit, run, debug, and rerun the program without switching between programs.

        
          To load QBASIC program, follow these steps:

          
            	
              Turn on the computer to load Windows Operating System and locate the QBASIC folder.

            

            	
              Double click on the QBASIC folder.

            

            	
              Double on the QB.EXE icon.
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          OR

          To run QBASIC using DOSBox in Windows 7, 8 or 10, Follow these steps:

          
            	
              Download DOSBox from https://WWW.dosbox.com/

            

            	
              Install DOSBox by simply double-clicking on the installation file.

            

            	
              After the installation of DOSBox, its shortcut icon will appear on the desktop.

            

            	
              Open the QBASIC folder and select the file QB.EXE.

            

            	
              Drag and drop on the icon of DOSBox on your desktop.

            

          

        
      
      
        FIRST QBASIC PROGRAM

        Once you have launched the QBASIC interpreter, QBASIC interpreter screen will appear, which has a blue background. The screen of QBASIC is called an IDE - Integrated Development Environment because the editing and creation of the program are done at the same place.

        Type the following program in the QBASIC editor.

        PRINT "Hello World"

      
      
        USING QBASIC MENUS AND COMMANDS

        Menu bar is a one-line, horizontal menu at the top of the edit window. It contains the various choices that you can select from. The selection can be done using the mouse or the keyboard.

        
          
            
            
            
          
          
            
              	
                Menu action
              
              	
                With the mouse
              
              	
                With the keyboard
              
            

          
          
            
              	Display menu
              	Move the mouse pointer to the menu name, then press and release the mouse button.
              	Press ALT to highlight menu letters, then press the letter key.
            

            
              	Choose a command
              	Click the command name.
              	Press the letter key that matches the highlighted letter on the command.
            

            
              	Canceling a command
              	Click outside the menu.
              	Press ESC.
            

          
        

        The menu bar contains the following options:

        
          
            
            
          
          
            
              	
                Commands
              
              	
                Use
              
            

          
          
            
              	FILE
            

            
              	Open
              	Loads existing program from the disk into the memory.
            

            
              	Save
              	Save the current program into the disk.
            

            
              	Save As
              	Save the current file under another name.
            

            
              	Print
              	Prints the program.
            

            
              	Exit
              	Quit QBASIC editor and returns to DOS/Microsoft Windows.
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                Commands
              
              	
                Use
              
            

          
          
            
              	EDIT
              	
            

            
              	Cut (Shift+Del)
              	Deletes selected text; save in clipboard.
            

            
              	Copy (Ctrl+Ins)
              	Copies selected text; save in clipboard.
            

            
              	Paste (Shift+Ins)
              	Insert from clipboard.
            

            
              	Clear (Del)
              	Deletes selected text; not saved in clipboard.
            

            
              	New Sub
              	Opens window for a new SUB program.
            

            
              	New Function
              	Opens a window for a new FUNCTION procedure.
            

            
              	VIEW
            

            
              	SUBs (F2)
              	Lists the loaded files (SUB, FUNCTION, module).
            

            
              	Split
              	Splits the screen into two view windows.
            

            
              	Output Screen (F4)
              	View the output screen.
            

            
              	SEARCH
            

            
              	Find ...
              	Finds selected text.
            

            
              	Repeat Last Find (F3)
              	Repeats last find command.
            

            
              	Change ... Print
              	Finds and replaces.
            

            
              	ALIGN
              	It is used to control the vertical alignment of the text adjacent
            

            
              	RUN
            

            
              	Start (Shift+F5)
              	Start program execution from the beginning.
            

            
              	Restart
              	Clears the variables in preparation.
            

            
              	Continue (F5)
              	Continues with program execution.
            

            
              	DEBUG
            

            
              	Step (F8)
              	Executes next program statement as a single step.
            

            
              	Procedure Step (F10)
              	Splits the executes next statement and traces around procedure.
            

            
              	Trace On
              	Causes the program to be executed step-by-step while highlighting the statement being executed.
            

            
              	Toggle Breakpoint (F9)
              	Turns breakpoint on and off.
            

            
              	Clear All Breakpoints
              	Removes all breakpoints from your program.
            

            
              	Set Next Statement
              	Changes the program execution sequence so the next statement executed is the one the cursor is on.
            

            
              	OPTIONS
            

            
              	Display ...
              	Changes the display settings.
            

            
              	Help Path ...
              	Set search path for the QBasic help files.
            

            
              	Syntax checking
              	To turn syntax checking on and off.
            

            
              	HELP
            

            
              	Index
              	To display the help index.
            

            
              	Contents
              	To display the help table of contents.
            

            
              	Topic (F1)
              	To display information on a topic determined by the current location of the cursor.
            

            
              	Using help (Shift+F1)
              	To display the use of help topic.
            

            
              	About
              	To display the version number and copyright information for QBASIC.
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        ELEMENTS OF QBASIC PROGRAMMING

        The elements of any programming language consist of the character set, the variables, the constants, the operators, and the statements that help in writing a program. Let us discuss these elements in detail.

        
          CHARACTER SET

          The character set consists of alphabetic characters, numeric characters and special characters that are valid in QBASIC. The character set includes:

          
            	
              Letters: A - Z, a - z

            

            	
              Digits: 0123456789

            

            	
              Special characters: ; = + -* / ^ () % $ #! , .'“ :& ? < > \ -

            

          

        
        
          VARIABLES

          Variables are the storage locations in the computer's memory for storing data. The variable's name represents what information the variable contains. They are called variables because the represented information can change but the operations on the variable remain the same.

          For example:

          LET value=10

          The LET statement will store value 10 into a variable named 'value'.

          
            Rules for naming variable name

            Variable names need to follow certain rules and standard naming conventions of QBASIC. Given below are certain points to remember when naming a variable:

            The variable names have the following properties:

            
              	
                Any variable name may be up to 40 characters long.

              

              	
                Variable names must begin with a letter ( A .. Z, a .. z ).

              

              	
                Cannot contain characters other than letters, numbers, period, and the type declaration characters ($, %, #, &, and ! ).

              

              	
                Cannot be reserved words, although embedded reserved words are allowed.

              

              	
                Variables may represent either numeric values or strings.

              

              	
                Cannot begin with "FN" unless it is a function call.

              

            

            Variables occur in two distinct types-numeric variable and string variable depending on the kind of data item they represent.
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            Numeric variable

            Numeric variable can be any single letter of the alphabet followed by one of the numerals Numeric variables may be declared as:

            
              i. Integers and long integers

              Integer variable is declared by using a percent sign (%) as the last character of the variable name. Integers are stored as 2 bytes ranging in value from -32768 to +32767. Long integer variable is declared by using a ampersand sign (&) as the last character of the variable name. Long integers are stored as 4 bytes ranging in value from -2,147,483,648 to +2,147,483,647.

              For example,

              A% = 13.5 would cause the value of A% to be 14.

            
            
              ii. Single precision variable

              A single precision variable is declared by using an exclamation point (!) as the last character of the variable name.

              For example,

              C! = 123.456789 would cause the value of C! to be 123.4568.

              A variable that is declared as single precision and that exceeds seven digits is rounded to its closest value. Although the seventh digit is displayed, its accuracy is not dependable.

            
            
              iii. Double precision variable

              Double precision variable is declared by using a number sign (#) as the last character of the variable name.

              For example,

              COUNT# = 998877665544332211.998877665544332211 would cause the value of COUNT# to be 9.988776655443321D+17.

              A variable that is declared as double precision and that exceeds 16 digits is rounded to its closest value.
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            String variable

            A string variable represents numbers, alphabets and special characters. This variable should :

            
              	
                begin with an alphabet.

              

              	
                must end with dollar sign ($).

              

              	
                can be of more than one characters and numbers but no special characters are allowed.

              

            

            String variables are of two types:

            
              i. Variable-length string

              A string by default is of variable length, which means that the size of the variable changes when the length of the allotted string changes. Variable-length strings are very flexible. They can adjust their size to accommodate their contents by expanding or contracting according to the length of the text stored in them.

              E$="Programming"

            
            
              ii. Fixed-length string

              As their name implies, fixed-length strings have a pre-defined length, and any attempt to assign a string longer than the defined length will result in truncation. If you assign a string to a fixed-length string that is shorter than the defined length, the string will be padded on the right with spaces.

              You can declare fixed-length string variables using the STRING * x format with the statement.

              For example:

              DIM MyStr AS STRING * 10
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          VARIABLE DECLARATION (IMPLICIT AND EXPLICIT) 

          
            Explicit Declaration

            The DIM statement is one of the most powerful statements for declaring explicit variables. The general format is:

            DIM variable AS type

            Where,

            The variable component is a valid QBASIC variable name. The AS type component defines the type of the variable. The type can be a simple type (Integer, Long, Single, Double, and String) or a user defined type.

            Example: DIM FirstName AS String

            FirstName="Swastik"

          
          
            Implicit Declaration

            Type declaration character is used in an assignment statement to declare implicit declaration. A type declaration character is a symbol that specifies the data type of the variable and eliminates the use of the AS clause with the DIM statement. The different type of declaration in QBASIC are:

            
              
                
                
              
              
                
                  	
                    Type Declaration
                  
                  	
                    Data Type
                  
                

              
              
                
                  	$
                  	String
                

                
                  	%
                  	Integer
                

                
                  	&
                  	Long Integer
                

                
                  	#
                  	Double Precision
                

                
                  	!
                  	Single Precision
                

              
            

          
        
      
      
        CONSTANTS

        The word constant refers to a quantity in a program whose value remains unchanged during the execution or running of the program. There are two kinds of constants used in QBASIC. A constant can be a number, like 25 or 3.6, a character, like a$

        Based on the type of data, it is classified as

        
          	
            Numeric constant

          

          	
            String constant
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                Numeric Constant
              
              	
                String Constant
              
            

          
          
            
              	Numeric values on which mathematical operations such as addition, subtraction, multiplication, division, etc., can be performed are called numeric constant.
              	The data that do not perform any mathematical operations except addition (+) but can be used for comparison and references are called string constants. :selected:
            

            
              	Numeric constant consists of a sequence of digits (0-9) with or without decimal points.
              	String constant consists of alphabets, numbers or special characters enclosed within double quotation mark.
            

            
              	The valid numeric constants are 120, -90, +72 and 129.
              	The valid string constants are "BASIC" and "Programming".
            

          
        

      
      
        SYMBOLIC CONSTANTS

        Symbolic constants are used when a value is not expected to change during the execution of the program and the value is used more than once in the program. The CONST statement is a non-executable statement that declares symbolic constants to use in place of numeric or string values. The general format of CONST is:

        CONST constantname = expression

        [, constantname = expression]

        Where,

        constantname is a name following the same naming rules as a BASIC variable. expression consists of literals, other constants or any of arithmetic and logical operators except exponentiation (^).

      
      
        OPERATORS

        Operators are symbols that are used to perform different arithmetic or logical operations. An operator acts on different data items called operands. QBASIC has four types of operators:

        
          	
            Arithmetic operators

          

          	
            Relational operators

          

          	
            Logical operators

          

          	
            String operator

          

        

        
          a. Arithmetic Operators

          Arithmetic operators perform common arithmetic operations such as addition, subtraction, negation, division, multiplication and exponentiation.
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          The following are the arithmetic operators used in QBASIC. They appear in order of precedence.

          
            
              
              
              
              
            
            
              
                	
                  Sign
                
                	
                  Operator
                
                	
                  Used for
                
                	
                  Example
                
              

            
            
              
                	+
                	Addition
                	Adding two numbers
                	2+3
              

              
                	-
                	Subtraction
                	Subtracting one number from another
                	8-3
              

              
                	*
                	Multiplication
                	Calculating the product of two numbers
                	4 × 5
              

              
                	1
                	Division
                	Division of two numbers
                	12/6
              

              
                	1
                	Exponential
                	Calculating the exponential value of one number raised to the power of another
                	4^2
              

            
          

        
        
          b. Relational Operators

          Relational operators are used to compare two values of same type, either both numeric or both string. The relational operators supported by QBASIC are:

          
            
              
              
              
            
            
              
                	
                  Sign
                
                	
                  What it means
                
                	
                  Example
                
              

            
            
              
                	=
                	Equal
                	X=Y
              

              
                	<
                	Less than
                	X<Y
              

              
                	>
                	Greater than
                	X>Y
              

              
                	<=
                	Less than or equal to
                	X <= Y
              

              
                	>=
                	Greater than or equal to
                	X>=Y
              

              
                	<>
                	Not equal to
                	X<>Y
              

            
          

        
        
          c. Logical Operators

          Logical operator is used to connect two or more relational expressions to evaluate a single value as True or False. These values can be used to make decisions about program flow. The commonly used logical operators in QBASIC are AND, OR and NOT.

          
            
              
              
              
            
            
              
                	
                  Operator
                
                	
                  What it means
                
                	
                  Example
                
              

            
            
              
                	AND
                	Conjunction And
                	A>B and A>C
              

              
                	OR
                	Disjunction Or
                	A>B or A>C
              

              
                	NOT
                	Negation
                	A not B
              

            
          

          
            Rules of logical operators

            
              	
                AND Evaluates to true when both conditions are true

              

              	
                OR Evaluates to true when one or both conditions are true

              

              	
                NOT Makes a true expression false and a false expression true
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          d. String Operator

          An expression involving string variables and constants are called string expressions. Some versions of BASIC permit joining of two strings called Concatenation of Strings. The strings are connected by the concatenation operator, which is the plus sign (+).

          For example: PRINT "Swa" +"stik"

          would cause BASIC to display the following string.

          Swastik

          
            Solved Problem

            CLS

            A$ = "Hello"

            B$ = "World"

            C$ = A$ + " " + B$

            PRINT C$

            END

            Output:

            Hello World

          
        
        
          PRECEDENCE OF OPERATORS

          Precedence is the order in which a program performs/evaluates the operation in a formula. All the operators have precedence value. An operator with high precedence value is evaluated before an operator with a lower precedence value. The order can be changed by using parenthesis in the expression. The table given below shows the order of precedence of operators.

          
            
              
              
            
            
              
                	
                  Operator
                
                	
                  Operation
                
              

            
            
              
                	Exponentiation
                	
              

              
                	*, /
                	Multiplication, Division
              

              
                	1
                	Integer division
              

              
                	MOD
                	Remainder
              

              
                	+,
                	Addition, Subtraction
              

              
                	+
                	String concatenation
              

              
                	=,<>,>,=, <=
                	Comparison
              

              
                	NOT, AND, OR
                	Logical operators
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        KEYWORD

        A keyword is a word that is reserved by a program because the word has a special meaning. Keywords can be commands or parameters. Every programming language has a set of keywords that cannot be used as variable names. Keywords are sometimes called reserved names. Some of the keywords of QBASIC programming are INPUT, PRINT, GOTO and so on.

      
      
        SYNTAX

        The syntax of a computer language is the set of rules that defines the combinations of symbols that are considered to be a correctly structured document or fragment in that language. Programmers communicate with computers through the correctly structured syntax, semantics and grammar of a programming language. QBASIC is very rigid about these rules. Forgetting a comma or a space or a small spelling mistake will make the QBASIC to produce "Syntax error" message and stop program execution.

      
      
        LINE FORMAT

        Each of the elements of BASIC which make up sections of a program are called statements These statements are put together in a logical manner to create programs. All the program lines in BASIC have the following format :

        [line-identifier] [statement] [:statement] ... [comment] Return

      
      
        QBASIC KEYWORD

        A BASIC program is a collection of BASIC statements. Each instruction in QBASIC is called a statement. QBASIC statements can be either executable or non-executable. The statements can be divided into four categories: Declaration statement, Assignment statement, Input/output statement and Control statement. Some of the important BASIC keywords, syntax and their uses are discussed below:

        
          
            
            
            
          
          
            
              	
                Statement
              
              	
                Syntax
              
              	
                Use
              
            

          
          
            
              	DEFDBL
              	DEFDBL Letter range
              	Declares variable as double precision numeric data type.
            

            
              	DEFINT
              	DEFINT Letter range
              	Declares variable as integer data type.
            

            
              	DEFLNG
              	DEFLNG Letter range
              	Declares variable as long integer data type.
            

            
              	DEFSNG
              	DEFSNG Letter range
              	Declares variable as single precision numeric data type
            

            
              	DEFSTR
              	DEFSTR Letter range
              	Declares variable(s) as string data type.
            

            
              	REM
              	REM
              	Allows to put explanatory notes.
            

            
              	CLS
              	CLS
              	Clears the screen.
            

            
              	LET
              	LET =< expression >
              	Assigns a value to a variable.
            

            
              	INPUT
              	Input ["definer" ;|,] ist of variables
              	Allows to input from the keyboard during program execution.
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                Statement
              
              	
                Syntax
              
              	
                Use
              
            

          
          
            
              	READ
              	READ variable [, variable ] ...
              	To read values from DATA statements and assign them to variables.
            

            
              	DATA
              	DATA constant [,constant] ...
              	To store the numeric and string constants that are accessed by the program's READ statement (s).
            

            
              	PRINT
              	Print [ list of expressions][ , ];]
              	To display data on the screen.
            

            
              	PRINT USING
              	PRINT USING "string"; expression [, | ; expression] ... [ , |;]
              	To display strings or numbers using a specified format.
            

            
              	GOTO
              	GOTO line number|line label
              	Used to branch around one or more statements.
            

            
              	IF ... THEN
              	IF [condition] THEN [statement]
              	Makes the decision regarding program flow based on the result returned by an expression.
            

            
              	FOR ... NEXT
              	FOR variable = x to y [STEP z] NEXT variable
              	The FOR ... NEXT statement is a count-controlled loop. It is used to execute a series of instructions a given number of times.
            

            
              	WHILE ... WEND
              	WHILE [expression] Program statements WEND
              	The WHILE ... WEND statement is an entry-controlled loop. It is used to execute a series of statements as long as a given condition is true.
            

            
              	DEF FN
              	DEF FNname (parameter list)= expression
              	To define a function.
            

            
              	ABS
              	ABS (x) :selected:
              	To obtain the absolute value of a numeric expression.
            

            
              	COS
              	COS (x) :selected:
              	To obtain the cosine of x.
            

            
              	INT
              	INT (x) :selected:
              	To obtain the largest integer that is less than or equal to x.
            

            
              	SIN
              	SIN (x) :selected:
              	To obtain the sine of x.
            

            
              	SGN
              	SGN (x) :selected:
              	To obtain the mathematical sign of X. :selected:
            

            
              	SQR
              	SQR (x) :selected:
              	To obtain the square root of X. :selected:
            

            
              	TAN
              	TAN (x) :selected:
              	To obtain the tangent of x.
            

            
              	ASC
              	ASC(string)
              	ASCII code for the first character of the string.
            

            
              	CHR$
              	CHR$ (n)
              	To convert an ASCII code to the character it represents.
            

            
              	LEN
              	LEN (string expression)
              	Returns the number of characters in a string or the number of bytes required by a variable.
            

            
              	LEFT$
              	LEFT$ (string expression, n)
              	Allows to remove the desired number of characters from the left-hand side of the string.
            

            
              	RIGHT$
              	RIGHT$ (string expression, n)
              	Allows to remove the desired number of characters from the right-hand side of the string.
            

            
              	LPRINT and LPRINT USING
              	LPRINT [ expression [ , ] ; expression] ... ][;] LPRINT USING "string" expression [, ] ; expression ] ... [;]
              	The LPRINT and LPRINT USING statements print data on the printer.
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        Terms to Remember

        
          
            
            
          
          
            
              	QBASIC
              	A high level computer language published by Microsoft.
            

          
          
            
              	Character set
              	A set of valid characters that a language can recognize.
            

            
              	Variable
              	An area in computer memory and within a program that can be referred to by a name and whose value can be altered during program execution.
            

            
              	Constant
              	A value stored in a program which does not change during program execution.
            

            
              	Operator
              	A symbol representing the operations they perform on operands in a program.
            

            
              	Keyword
              	A word that is reserved by a program because the word has a special meaning.
            

          
        

      
      
        Memory Bytes

        
          	
            BASIC was developed in 1964 at Dartmouth College, U.S.A. by Professors John Kemeny and Thomas Kurtz.

          

          	
            An operator is a symbol representing the operations they perform on operands in a program.

          

          	
            Keywords are the words that convey a special meaning to the language.

          

          	
            QBASIC statement is a group of BASIC keywords generally used in program lines as the part of a program.

          

          	
            DEF statement declares that any variable name beginning with a certain range of letters is of the specified data type.

          

          	
            REM statement is used to include explanatory remarks to be inserted in a program, which are very useful to explain what a program does and what specific lines of code do.

          

          	
            CLS statement is used to clear the output screen.

          

          	
            LET statement is an assignment statement that is used to assign the value of an expression to a variable.

          

          	
            INPUT statement is used to receive data items from the keyboard during program execution.

          

          	
            PRINT statement is used to display data on the screen.

          

          	
            PRINT USING statement is used to display strings or numbers using a specified format.

          

          	
            The LOCATE statement is used to position the cursor on the screen and optionally to define cursor attributes.
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        Simple Programs

        1. Write a program that converts centigrade temperature to fahrenheit temperatures. The formula is: F= (9/5)*C+32. F is the fahrenheit temperature and C is the centigrade temperature.

        Solution:

        INPUT "Enter the temperature in centigrade";

        C F=C*(9/5) + 32

        PRINT "The fahrenheit value is "; F

        END

        2. Write a program that calculates the area of a rectangle. The formula for the area of a circle is length multiplied by breadth.

        Solution:

        INPUT "Enter the length of a rectangle"; L

        INPUT "Enter the breadth of a rectangle"; B

        A = L * B

        PRINT "The area of a rectangle is" ; A

        END

        3. Write a program in BASIC to input the height, base and find out the area of triangle.

        Solution:

        INPUT "Enter a height"; H

        INPUT "Enter a base"; B

        LET area = 1 / 2 * (H*B)

        PRINT "Area of a triangle is "; area

        END

        4. Write a program to calculate the area and circumference of a circle.

        Solution:

        INPUT "Enter the radius"; r

        a=3.141*r^ 2

        PRINT "The area is ="; a

        c = 2 * 3.141 * r

        PRINT "The circumference is ="; c

        END
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        5. Write a program to calculate volume and total surface area of a cylinder. (Hint: vol = pr2h and TSA = 2pr(r+h))

        Solution:

        INPUT "enter a radius"; r

        INPUT "enter a height"; h

        v=3.141 * r^ 2 * h

        PRINT "Volume of a cylinder is ::: "; v

        t = 2 * 3.141 * r * (r + h)

        PRINT "Total surface area is ::: "; t

        END

        6. Write a program that calculates the area of a circle.

        Solution:

        CONST PI = 3.14159

        LET R = 8

        Area = PI * (R ^ 2)

        PRINT "The area is ::: "; Area

        END

        7. Write a program to enter name and marks of three subjects. Find out the average and print the output.

        Solution:

        DEFSTR n

        DEFINT a-e

        INPUT "Enter name of student:";n

        INPUT "Enter marks of english:";a

        INPUT "Enter marks of nepali:";b

        INPUT "Enter marks of maths:";c

        LET d=a+b+c LET e=d/3

        PRINT "Name of student:";n

        PRINT "Marks of english:";a

        PRINT "Marks of nepali:";b

        PRINT "Marks of maths:";c

        PRINT

        PRINT "Total Marks";d

        PRINT "Average Marks";e

        END
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        Control Flow Programs

        1. Write a program to input total number of words and compute telegram charges which are as follows:

        For the first 20 words: Rs.15

        For the next 20 words: Rs.10

        Above that for each word: Re.1

        Solution:

        INPUT "How many words"; w

        IF w <= 20 THEN c = 15

        ELSEIF w > 20 AND w <= 40 THEN c= 15 + 10

        ELSEIF w > 40 THEN c = 15 + 10 + (w - 40)

        END IF

        PRINT "Number of words="; w

        PRINT "Total charge="; c

        END

        2. Write a program to generate the following pattern:

        1

        11

        111

        1111

        11111

        Solution:

        a= 1

        FOR i = 1 TO 5

        PRINT a

        a= a * 10 + 1

        NEXT

        END

        3. Write a program to generate:

        123454321

        1234321

        12321

        121

        1
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        Solution:

        DEFDBL a

        a = 11111

        WHILE a <> 0

        PRINT a * a

        a=a\10

        WEND

        END

        4. Write a program to generate the following pattern:

        1

        11

        111

        1111

        11111

        Solution:

        INPUT "Enter first number"; a

        INPUT "Enter second number"; b

        INPUT "Enter third number"; c

        IF a > b AND a > c THEN PRINT a; " is the greatest number"

        ELSEIF b > c THEN PRINT b; "is the greatest number"

        ELSE

        PRINT c; "is the greatest number"

        END IF

        END

        5. Write a program to generate the following pattern:

        1

        12

        123

        1234

        12345

        Solution:

        CLS

        FOR i = 1 TO 5

        FOR j = 1 TO i

        PRINT j;

        NEXT

        PRINT

        NEXT

        END
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        6. Write a program to generate the following pattern:

        55555

        4444

        333

        22

        1

        Solution:

        FOR i = 5 TO 1 STEP -1

        FOR j = 1 TO i

        PRINT i;

        NEXT

        PRINT

        NEXT

        END

        7. Write a program to count the number of digits in a number entered by the user.

        Solution:

        INPUT "Enter a number"; n

        WHILE n <> 0

        r = n MOD 10

        c=c + 1

        n=n\10

        WEND

        PRINT "No. of digits present in a number ::: "; c

        END

        8. Write a program to find the factorial of a given number. (n1=1 x 2 x 3 x ... n) Solution:

        INPUT "Enter the number ::: "; n

        f=1

        FOR i = 1 TO n

        f=f*i

        NEXT i

        PRINT "Factorial of the given number="; f

        END
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        9. Write a program to input two positive numbers and find the highest common factor.

        Solution:

        INPUT "Enter the first number"; n1

        INPUT "Enter the second number";n2

        WHILE (n1 MOD n2)>>0

        temp = n1 MOD n2

        n1= n2

        n2 = temp

        WEND

        PRINT "The HCF is "; n2

        END

        10. Write a program to display armstrong numbers between 1 to 100.

        Solution:

        FOR k = 1 TO 100

        a=0

        n = k

        WHILE n < > 0

        r = n MOD 10

        a=a+r^3

        n = n\10

        WEND

        IF a = k THEN PRINT k

        NEXT END

        11. Write a program to print 7, 22, 11, 34, 17, 52, 26, 13, 40, 20 without passing parameter.

        Solution:

        a = 7

        FOR i = 1 TO 10

        PRINT a

        IF a MOD 2 = 0

        THEN a = a / 2

        ELSE a=a * 3 + 1

        END IF

        NEXT i

        END
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        12. Write a program to generate fibonacci series upto ten terms. (Hint: 1,1, 2, 3, 5, 8, 13, 21, 34,55)

        Solution:

        a = 1

        b= 1

        FOR i = 1 TO 10

        PRINT a;

        c= a + b

        a = b

        b = c

        NEXT i

        END

      
      
        Library Function Programs

        1. Write a program in BASIC to input a number and check whether it is positive, negative or zero.

        Solution:

        INPUT "Enter a number";n

        s = SGN (n)

        IF s = 1 THEN

        PRINT "Number is positive"

        ELSEIF s = 1 THEN

        PRINT "Number is Negative"

        ELSE

        PRINT "Number is zero"

        END IF

        END

        END

        2. Write a program to ask ten words and display each word in reverse order.

        Solution:

        FOR K = 1 TO 10

        INPUT "Enter a Word ::: "; W$

        FOR I = LEN(W$) TO 1 STEP -1

        X$=X$+MID$(W$,I,1)

        NEXT

        PRINT X$
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        X$=" "

        NEXT

        END

        3. Write a program to ask a character and display its ASCII code values.

        Solution:

        INPUT "Enter a character ::: ";C$

        PRINT ASC(C$)

        END

        4. Write a program to find whether the supplied word is palindrome or not.

        Solution:

        INPUT "Enter the word"; w$

        FOR i = LEN(w$) TO 1 STEP -1

        rev$ = rev$ + MID$(w$, i, 1)

        NEXT

        IF w$ = rev$ THEN PRINT w$; "A palindromic word."

        ELSE PRINT w$; "Not a palindromic word."

        END IF

        END

        5. Write a program to print the following pattern on the screen.

        N

        NE

        NEP

        NEPA

        NEPAL

        Solution:

        A$ = "NEPAL"

        FOR I = 1 TO LEN(A$)

        PRINT LEFT$(A$, I)

        NEXT I

        END
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        6. Write a program to print "NEPAL" in the following pattern:

        NEPAL

        EPAL

        PAL

        AL

        L

        Solution:

        A$ = "NEPAL"

        FOR I = LEN(A$) TO 1 STEP -1

        PRINT RIGHT$(A$, I)

        NEXT I

        END

        7. Write a program to input a number and print whether it is positive or negative or zero.

        Solution:

        INPUT "Enter a number"; n

        s = SGN(n)

        IF s = 1 THEN PRINT "Number is positive"

        ELSEIF s = - 1 THEN PRINT "Number is negative"

        ELSE PRINT "Number is zero"

        END IF

        END

        8. Write a program to input a string and count the total number of words present in an input string.

        Solution:

        INPUT "Enter a sentence ::: "; s$

        c = 1

        FOR i = 1 TO LEN(s$)

        c$ = MID$(s$, i, 1)

        IF c$ ="" THEN c =c + 1

        NEXT i

        PRINT "The no. of words in a sentence is ::: "; c

        END
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        9. Write a program to count the occurrence of letters A and D in the supplied sentence.

        Solution:

        INPUT "Enter any sentence ::: "; s$

        s$ = UCASE$(s$)

        L= LEN(s$)

        A=0: D=0

        FOR j = 1 TO L

        IF MID$(s$,j, 1)="A" THEN A=A+1

        IF MID$(s$,j, 1)="D" THEN D=D+1

        NEXT j

        PRINT "Occurence of A is ::: "; A

        PRINT "Occurence of D is ::: "; D

        END

        10. Write a program to input a string and display constants only.

        Solution:

        INPUT "Enter a string"; a$

        s$ = UCASES (a$)

        L= LEN (s$)

        FOR j = 1 TO L

        c$ = MIDS(s$, j, 1)

        IF c$<>”A” AND c$<>”E” AND c$<>”I” AND c$<>”O” AND c$<>”U” _ THEN

        d$ = d$ + c$

        NEXT

        PRINT "Consonants"; dS

        END

        11. Write a program to input a string and print the alternate characters in capital letters. (Hint: If your input is "kathmandu" then the output should be "KaThMaNdU").

        Solution:

        INPUT "Enter a string"; s$

        FOR i=1 TO LEN(s$)

        c$ = MID$(s$, i, 1)

        IF i MOD 2 = 1

        THEN w$ = w$ + UCASE$(c$)

        ELSE w$ = w$ + LCASE$(c$)

        END IF

        NEXT i
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        PRINT "Alternate capital letters="; w$

        END

        12. Write a program to input a string and count the total number of vowels present in an input string.

        Solution:

        INPUT "Enter a string"; s$

        FOR i = 1 TO LEN(s$)

        a$ = UCASE$(MIDS(s$, i, 1))

        SELECT CASE a$

        CASE "A", "E", "I", "0", "U"

        c=c + 1

        END SELECT

        NEXT i

        PRINT "Number of vowels"; c

        END

        13. Write a program to count number of words in a sentence. [ If a word looks like similar from both side then it is palindrome. For example, MADAM, LIRIL etc.

        Solution:

        CLS

        INPUT "Enter a word"; W$

        L= LEN(W$)

        FOR C = L TO 1 STEP -1

        A$ = MID$(W$, C, 1)

        R$ = R$ + A$

        NEXT C

        IF W$ = R$ THEN

        PRINT "The word is palindrome "

        ELSE PRINT "The word is NOT palindrome "

        END IF

        END
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        14. Write a program to print reverse of a word.

        Solution:

        CLS

        INPUT "Enter a word"; W$

        L = LEN(W$)

        FOR C = L TO 1 STEP -1

        A$ = MID$(W$, C, 1)

        R$ = R$ + A$

        NEXT C

        PRINT "The reversed word = "; R$

        END

      
      
        Review Exercises

        1. Fill in the blanks.

        a. …………… in QBASIC are ready made programs which take some data, manipulate them and return the value.

        b. The ………….. function is used to obtain the absolute value of a numeric expression.

        c. The ………..... function is used to obtain the sine value.

        d. The ………….. function is used to obtain the square root of any positive number N.

        e. …………….. represents alphanumeric characters that are enclosed within double quotes.

        2. Write 'T' for True and 'F' for False statement.

        
          	
            The CINT function is used to convert value into an integer by rounding the fractional portion.

          

          	
            The calculation of COS is performed in single precision.

          

          	
            If N is positive, SGN (N) returns 0.

          

          	
            The ASCII values of Capital A to Z is 97 to 122.

          

          	
            The MID$ can be used to extract specified number of characters form specified position of a given string.
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        3. Match the following.

        
          
            
            
          
          
            
              	
                Group A
              
              	
                Group B
              
            

          
          
            
              	VAL
              	used to obtain the tangent value.
            

            
              	LEN
              	used to convert an ASCII code to the character it represents.
            

            
              	CHR$
              	returns the number of characters in a string or the number of bytes required by a variable.
            

            
              	TAN
              	allows to extract the desired number of characters from the left-hand side of the string.
            

            
              	LEFT$
              	converts a string expression consisting of digits into a numeric value.
            

          
        

        4. State the purpose and syntax of the following statements.

        
          	
            LET

          

          	
            INPUT

          

          	
            PRINT

          

          	
            FOR ... NEXT

          

        

        5. Answer the following questions.

        
          	
            What is the use of DEFtype statement in a program?

          

          	
            What is the function of LET statement?

          

          	
            What is the syntax of REM statement? State whether a REM statement can appear any where in program.

          

          	
            What is the main difference between a READ statement and an INPUT statement?

          

          	
            What is a function?

          

          	
            What is the difference between user-defined function and built-in function?

          

          	
            What are the different types of built in functions in QBASIC?

          

          	
            What are string manipulators? Give some examples.

          

        

        6. Write the output of the following program.

        a.

        A$ = "COMPUTER"

        B = 5

        L = LEN (A$)

        FOR C = L TO 1 STEP -1

        PRINT TAB(B); RIGHT$(A$, C)

        B=B + 1

        NEXT C

        END
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        b.

        CLS

        N$="OHTMPBUNSLE"

        FOR C=1 TO 5

        READ N

        PRINT MID$(N$,N,1);

        NEXT C

        DATA 4,1,7,9,11

        END

        7. Rewrite the following programs after correcting bugs.

        
          	
            REM to check palindrome

          

        

        CLS

        INPUT "Enter a word"; W$

        L= LEN$(W$)

        FOR C = 1 TO L STEP -1

        A$ = MID$(W$, 1, C)

        R$ = R$ + A$

        NEXT C

        IF W$ = R$ THEN

        PRINT " Palindrome "

        ELSE

        PRINT " NOT palindrome "

        END

        
          	
            
              REM Binary Conversion
            

          

        

        CLS

        INPUT "binary number"; B$

        P=0

        DO WHILE B <> 0

        R = B MOD 2

        D=D+R* (2^P) MAT

        B = INT (B/10)

        P=P+1

        WEND

        PRINT" decimal no.= "; B

        END
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        8. Write program for following:

        
          	
            Write a program that asks student's name and marks in English, Nepali and Computer Science and calculates the total marks, percentage, result (pass/fail) and division on the bases given below.

          

        

        
          
            
            
          
          
            
              	
                Percentage
              
              	
                Division
              
            

          
          
            
              	>=80
              	Distinction
            

            
              	>=60 and <80
              	First Division
            

            
              	>=45 and <60
              	Second Division
            

            
              	>=32 and <45
              	Third Division
            

          
        

        [Note: Pass mark for all the subject is 40]

        
          	
            Write a program that asks your name and displays it 10 times.

          

          	
            Write a program to display the first 100 natural numbers with their sum.

          

          	
            Write a program to generate the following series.

          

        

        
          	
            1,4,7, ... , up to 10th terms

          

          	
            100,95,90,85, ..... ,5

          

          	
            1,2,4,8,16, .... , up to 10th terms

          

          	
            999,728,511,342, ... , up to 10th terms

          

          	
            1,11,111,1111,1111

          

          	
            1,2,3,5,8,13,21, ... , up to 10th terms

          

          	
            1,.01,.001,.0001, ... , up to 10th terms

          

        

        
          	
            Write a program that asks any two integers and calculates their HCF and LCM.

          

          	
            Write a program that asks any number and displays its multiple table up to 10.

          

          	
            Write a program that asks any number and checks whether it is Armstrong or not. [A number which is equal to the sum of the cube of its individual digits is called an Armstrong number. Eg. 371 = 33+73+13]

          

          	
            Write a program to input a number and check whether it is a palindromic number or not.

          

          	
            Write a program to print the prime numbers from 1 to 100.

          

          	
            Write down the programs to generate the following patterns:

          

        

        i.

        5

        55

        555

        5555

        55555
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        ii.

        54321

        5432

        543

        54

        5

        iii.

        1

        12

        123

        1234

        12345

        iv.

        1

        121

        12321

        1234321

        123454321

      
      
        Lab Work-1

        
          	
            Write a program to input the side of a cube. Print the volume of a cube. (Hint: Volume of Cube = Length ^ 3)

          

          	
            Write a program to compute the area and perimeter of a circle for a given radius r.

          

          	
            Write a program to input principal, rate and time and find the simple interest.

          

          	
            The computer lab is 10 m long, 5 m wide and 4 m high. Write a program to find the cost of painting its four walls at Rs. 13 per square metre. (Area of four walls = 2h(1 +b).

          

          	
            The cost of a pen is Rs 42. What will be the cost of 22 such pens. Write a program in QBASIC. Write a program to input the side of a cube. Print the volume and the total surface area. (Hint : Volume of Cube = Length ^ 3 and Total Surface area = 6 * Length ^ 2)

          

          	
            Write a program to find the volume of a cylindrical fuel tank. The formula for the volume of a cylinder is: volume = pr2h where p is 3.141, r is the radius of the tank and h is the height of the tank.

          

          	
            Write a program to find the area of the four walls of a room. (Hint: Area = (2 * (length + breadth)) * height)

          

          	
            A program that stores two numbers 60 and 50 and show their sum, difference, product, quotient and remainder. Display these all information in different lines.

          

          	
            A program to calculate the area and perimeter of a rectangle which is 25.3ft long and 15.5ft wide.

          

          	
            Write a program to read two numbers (25 and 2) and print their quotient and remainder.
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            Write a program that displays the following information, each on a separate line:

          

        

        Your name

        Your address, with city and district

        Your telephone number

        
          	
            Write a program that asks the length, breadth and height of a room and calculates the volume of the room.

          

          	
            Write a program that reads the below data and calculates their average value. DATA 45,64,23,12,54

          

          	
            Write a program that asks radius of a circle and calculates its diameter, circumference and area (use symbolic constant).

          

          	
            Write a program to convert the length from feet into inches.

          

        

      
      
        Lab Work-2

        
          	
            Write a program that asks the age of a person and tells whether he/she can vote or not. [Note: A person of 18 years old or above is eligible to vote.]

          

          	
            Write a program that asks any number and checks whether it is divisible by 3 or not.

          

          	
            Write a program that asks any three numbers and displays the greatest number.

          

          	
            Write a program that asks student's name and marks in English, Nepali and Computer Science and calculates the total marks, percentage, result (pass/fail) and division on the bases given below.

          

        

        
          
            
            
          
          
            
              	
                Percentage
              
              	
                Division
              
            

          
          
            
              	>=80
              	Distinction
            

            
              	>=60 and <80
              	First Division
            

            
              	>=45 and <60
              	Second Division
            

            
              	>=32 and <45
              	Third Division
            

          
        

        [Note: Pass mark for all the subject is 40]

        
          	
            Write a program that asks your name and displays it 10 times.

          

          	
            Write a program to display the first 100 natural numbers with their sum.

          

          	
            Write a program to generate the following series.

          

        

        
          	
            1,4,7, ... , up to 10th terms

          

          	
            ii. 100,95,90,85, ..... ,5

          

          	
            1,2,4,8,16, .... , up to 10th terms

          

          	
            999,728,511,342, ... , up to 10th terms

          

          	
            1,11,111,1111,1111

          

          	
            1,2,3,5,8,13,21, ... , up to 10th terms

          

          	
            . 1,.01,.001,.0001, ... , up to 10th terms
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            Write a program that asks any two integers and calculates their HCF and LCM.

          

          	
            Write a program that asks any number and displays its multiple table up to 10.

          

          	
            Write a program that asks any number and checks whether it is Armstrong or not. [A number which is equal to the sum of the cube of its individual digits is called an Armstrong number. Eg. 371 = 33+73+13]

          

          	
            Write a program to input a number and check whether it is a palindromic number or not.

          

          	
            Write a program to print the prime numbers from 1 to 100.

          

        

      
      
        Lab Work-3

        
          	
            Write a program using DEF FN statement to calculate sum of any two numbers.

          

          	
            Write a program to input a number and reverse it.

          

          	
            Write a program to input a number and find the sum of its individual digits.

          

          	
            Write a program to input a number and check if the number is prime or composite.

          

          	
            Write a program to count the number of vowels in an input string.

          

          	
            Write a program to input a string and then print it in the reverse order.

          

          	
            Write a program to get a sentence from the user and then print the total number of vowels and consonants present in that sentence.

          

          	
            Write a program to input a string and count the number of words in it.

          

          	
            Write a program to input a string and print the alternate characters in capital letters.(If your input is "mouse" then the output should be "MoUsE").

          

          	
            Write a program which will find out whether the given English word is a palindrome or not. (A given word is considered a palindrome, if it reads the same when read from left to right or from right to left, e.g MADAM).

          

          	
            Write a program which will count the number of words in a given sentence.

          

          	
            Write a program to accept the first name, second name and surname of a person and print the initials taken from the first name and the second name along with the surname.

          

          	
            Write a program to input a sentence and then convert all uppercase letters of that sentence to lowercase letters.

          

          	
            Write a program that will allow the console to be used as a calculator. Consider only the common arithmetic operations ( +, -, /, * ) for the desired number of numbers specified by the user.

          

          	
            Write a program to print the following patterns on the screen.

          

        

        
          
            
            
          
          
            
              	
                i. PUBLISHER

                PUBLISHE

                PUBLISH

                PUBLIS

                PUBLI

                PUBL

                PUB

                PU

                P

              
              	
                ii. M

                HMA

                THMAN

                ATHMAND

                KATHMANDU
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      Chapter 9 – MODULAR PROGRAMMING

      
        Learning Objectives

        In this chapter, you will be able to:

        
          	
            Define modular programming and explain the benefits offered by modular design.

          

          	
            Explain the types of procedures in QBASIC programming.

          

          	
            Explain the purpose and syntax of SUB ... END SUB.

          

          	
            Explain the purpose and syntax of FUNCTION ... END FUNCTION.

          

          	
            Identify and compare the two methods of passing arguments to the procedure.

          

        

      
      
        INTRODUCTION

        The process of developing program by dividing it into two or more manageable/ functional parts ie; main module and sub module, is called modular programming. A module is a separate software component.

        Main module: It the upper level part of modular programming which controls all the sub program. Mainly it is a data entry section for sub programs.

        Sub module/Procedure: It is a small program written under main module, which process the data and returns the output. There may be one or more sub modules under a main module. There are two types of sub programs viz;

        
          	
            SUB ... END SUB

          

          	
            FUNCTION..... END FUNCTION

          

        

      
      
        ADVANTAGES OF MODULAR PROGRAMMING

        The major advantages of modular programming are listed below:

        
          	
            It is easy and efficient to handle large project

          

          	
            Debugging is easier.

          

          	
            It reduces the task of repeated coding, since same module can be used in different places.

          

          	
            A single procedure can be developed for reuse, eliminating the need to retype the code many times.

          

          	
            Programs can be designed more easily because a small team deals with only a small part of the entire code.

          

          	
            Modular programming allows many programmers to collaborate on the same application.

          

          	
            The code is stored across multiple files.

          

          	
            Code is short, simple and easy to understand.

          

          	
            The same code can be used in many applications.

          

          	
            The scoping of variables can easily be controlled.
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        TYPES OF PROCEDURES IN QBASIC PROGRAM

        In QBASIC, a programmer can name a block of code which can be executed by simply calling out that name. These named blocks of code are called procedures. The two types of procedures are SUB and FUNCTION - the building blocks of your applications.

        
          SUB PROCEDURE

          SUB procedure is a block of statements which is identified by a unique name that performs a specific task (eg. adding two numbers, finding simple interest etc). Every SUB procedure is designed to perform single task in a program. The block of statements is kept in between SUB ... END SUB statement which can be called whenever we need by its name.

          
            The major features of SUB procedures are listed below:

            
              	
                SUB procedure cannot be a part of an expression and does not return any value.

              

              	
                SUB procedure can be recursive. They may call themselves.

              

              	
                SUB procedure does not have a data type.

              

              	
                The parameters can be passed by reference or by value.

              

              	
                All variables and arrays are considered local to the SUB procedure unless specifically defined as shared using the SHARED statement.

              

            

            The three important steps to build sub procedure are listed below:

          
          
            Declaring a SUB procedure

            The DECLARE statement is used to declare a SUB procedure. QBASIC automatically generates a DECLARE statement when you save the program having no declaration statement for the first time.

            The syntax for the DECLARE statement is as follows:

            DECLARE SUB name (parameterlist)

            Where,

            name is the name of the sub used in assignment statement and procedure calls. The name is a valid QBASIC identifier and can be maximum of 40 characters. Parameterlist indicates the number and type of arguments that will be used to call the procedure.

            Example:

            DECLARE SUB Area(L, B)

            Sub procedure Area with two parameters L and B ( representing length and breadth)
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            DECLARE SUB Display()

            Sub procedure Display with no parameters.

            DECLARE SUB Reverse(S$)

            Sub procedure Reverse with a string parameter.

          
          
            Defining a SUB procedure

            The SUB ... END SUB statement is a procedure statement that marks the beginning and ending of a subprogram. The syntax is:

            SUB Procedure_name [(parameter[, list ... ])]

            ... 'procedure variable definitions and statements

            END SUB

            Where,

            Parameters passed after the procedure call must match the variable types in he SUB parameters in order.

            If there are no parameters passed or SHARED the parameters and parenthesis are not required in the procedure.

            Parameter variable names in the procedure do not have to match the names used in the CALL, just the value types.

            Example:

            SUB area (r)

            a=3.141*r^2

            PRINT "The area is ="; a

            END SUB

          
          
            Calling a SUB procedure

            The CALL statement is used to transfer control to another procedure, a BASIC SUB program. The syntax is:

            CALL name (argument list)

            Where,

            name is the name of the subprogram that is being invoked.

            argument list is the data passed to the subprogram's parameter. The parenthesis around the argument list are required unless the CALL keyword is omitted. The syntax is:

            name argument list

            Example:

            CALL area(r)
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            Solved Problem

            Write a program to create a procedure using SUB ... END SUB to input the value of length, breadth and height of a box. The program should calculate the area and volume of a box.

            Solution:

            DECLARE SUB area (1!, b!, h!)

            DECLARE SUB vol (1!, b!, h!)

            INPUT "Enter a length of a box"; l

            INPUT "Enter a breadth of a box"; b

            INPUT "Enter a height of a box"; h

            CALL area(1, b)

            CALL vol(1, b, h)

            END

            SUB area (1, b)

            a= 2*(1*b+b*h+1*h)

            PRINT "Area of a box ::: "; a

            END SUB

            SUB vol (1, b, h)

            v =1 * b *h

            PRINT "Volume of a box ::: "; v

            END SUB

          
          
            Solved Problem

            Write a program using SUB procedure to find area of a room.

            Solution:

            REM program to find area of a room using SUB procedure

            DECLARE SUB Area (L, B)

            CLS

            INPUT " Enter Length of Room"; L

            INPUT " Enter Breadth of Room"; B

            CALL Area (L, B)

            END

            REM SUB procedure definition

            SUB Area (L, B)

            A = L * B

            PRINT "Area of Room ="; A

            END SUB
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            Execution cycle of above program can be illustrated as below:

            The program execution starts from main module. A SUB procedure can be executed from any part of the program by referring to the procedure name. This is known as calling SUB procedure. The statement that transfer control to the procedure is called a procedure call. The program that contains the calling statement is known as the calling program. The calling statement passes the control to the called procedure and once the procedure is executed, the control returns back to the calling program.

          
          
            Solved Problem

            REM program to find area of a room using SUB procedure

            DECLARE SUB Area (L, B)

            CLS

            INPUT " Enter Length of Room"; L

            INPUT " Enter Breadth of Room"; B

            CALL Area (L, B)

            (note: now, the SUB Area is executed)

            REM SUB procedure definition

            SUB Area (L, B) A = L * B

            PRINT "Area of Room ="; A

            END SUB

            (note: now, the SUB Area is terminated and above program is resumed)

            END

          
          
            Solved Problem

            Write a program to print the reverse of a word.

            Solution:

            REM to print reverse of a word. Use of SUB procedure without passing parameters.

            DECLARE SUB Reverse()

            CLS

            CALL Reverse

            END

            REM SUB procedure definition

            SUB Reverse

            INPUT "Enter Any Word "; W$

            L = LEN (W$)

            FOR I = L TO 1 STEP -1

            C$ = MID$ (W$, I, 1)

            R$ = R$ + C$

            NEXT I

            PRINT " Reversed Word ="; R$

            END SUB
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        Lab Assignment 

        
          	
            Write a program to create a sub-procedure to input a number and print the square of a given number.

          

          	
            Palindrome words are those which spell the same from both the sides. Write a BASIC program using SUB procedure PALINDROME (w$, n$) to check whether input word is a palindrome or not.

          

          	
            Write a sub program sum (a,b) to input two positive numbers and find the sum of these numbers.

          

          	
            Write a SUB procedure vowel (w$) to input a string and count the total number of vowels present in an input string.

          

          	
            Write a SUB procedure arm (n, s) to input a number and check whether it is an armstrong or not.

          

          	
            Write a sub procedure fibo ( ) to generate fibonacci series upto ten terms. (Hint: 1,1, 2, 3, 5, 8, 13, 21, 34, 55)

          

          	
            Write a sub program square (n!) to read ten numbers and print squares of these ten numbers.

          

          	
            Write a sub program count (s$) to count the occurrence of letters A and D in the supplied sentence.

          

        

        
          WHAT ARE PARAMETERS?

          Parameters are variables that receive data (argument values) send to the procedures (SUB/ FUNCTION procedures). A parameter represents a value that the procedure expects you to pass when you call it. The procedure's declaration defines its parameters. Two different types of parameters are:

          
            a. Formal parameters

            Formal parameters are those variables or any valid identifier which indicates what type of value does a procedure expects when it is called. In another words, formal parameters are those variables that is used inside parenthesis immediately after Procedure name in the declaration part. It is not mandatory to keep the formal parameters with all the procedures, at that time the calling code does not have to pass the value for it. The name of each parameter serves as a local variable in the procedure.

          
          
            b. Actual parameters

            Actual parameter is the actual value that is assigned to the process by a caller. Or in other words, we can say that it is the parameters that you determine when you invite the subroutine such as, Functions. The data type of arguments and the formal parameters should match according to the order they are passed to the procedure.
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          Solved Problem

          Write a program to find Simple Interest using a SUB procedure named SimInterest.

          Solution:

          REM program to find simple interest.

          DECLARE SUB SimInterest (X, Y, Z)

          (note: (X,Y,Z) are Formal Parameters)

          CLS

          INPUT "Enter Total Amount"; P

          INPUT "Enter the Time Period"; T

          INPUT "Enter a Rate"; R

          CALL SimInterest (P, T, R)

          (note: (P,T,R) are Arguments/Actual Parameters)

          END >

          REM procedure definition begins from here

          SUB SimInterest (X, Y, Z)

          SI = (X * Y * Z)/ 100

          PRINT "Simple Interest ="; SI

          END SUB

        
        
          FUNCTION PROCEDURE

          A FUNCTION block statement is used to create a function procedure to return a calculated value to a program.

          
            The major features of FUNCTION procedures are listed below:

            
              	
                FUNCTION procedures are used in expressions and can directly return a single value.

              

              	
                FUNCTION procedure can be recursive. A recursive function is one that calls itself.

              

              	
                FUNCTION procedures have a data type which is the return value of the function.

              

              	
                The parameters can be passed by reference or by value.

              

              	
                All variables within a FUNCTION are local and are initialized to zero or null before the function begins execution.

              

            

            The three important steps to build function procedure are listed below:

          
          
            Declaring a FUNCTION procedure

            The DECLARE statement is used to declare a FUNCTION procedure. The syntax for the DECLARE statement is as follows:

            DECLARE FUNCTION name (parameterlist)
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            Where,

            name is the name of the user-defined function. The function name is assigned the return value of the function. Hence, the function name should be of the same data type similar to the return value. The function name should be of the same data type similar to the return value.

            parameterlist indicates the number and type of arguments that will be used to call the procedure.

            Example:

            DECLARE FUNCTION area(l,b)

            In the above example, "area" is the name of the function-procedure and variables l,b are the parameter list.

            DECLARE FUNCTION prt! ()

            The above example declares the function procedure prt without parameters.

          
          
            Defining a FUNCTION procedure

            The FUNCTION ... END FUNCTION statement declares the name, the parameters, and the code that form the body of a FUNCTION procedure.

            FUNCTION name [(parameterlist)]

            [statements]

            function name = expression

            [statements]

            END FUNCTION

            Where,

            name is the name of the function. The name can include a type of identifier to indicate the type of the result that the function will return.

            parameter list is the list of parameters that the function expects and accepts.

            The list is delimited by commas. The parameters are passed by reference, so any change to a parameter's value inside the function changes its value in the calling program. expression is the return value of the function.

            Example:

            FUNCTION area (b, h)

            a= 1 / 2 * b * h

            area = a

            END FUNCTION
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            Calling a Function

            The reference of the function name invokes that function. The function call becomes its return value and you can assign this value either to a variable or use this variable in an expression.

            Variable = FunctionName (argument list)

            For example, a function named SUM(a,b) returns the sum of two numbers.

            triangle = area(b, h)

            This statement area(b, h), invokes the function, area. This function returns the area of a triangle, h and h, passed to the function as arguments. The area is stored or assigned to the variable, triangle.

          
          
            Solved Problem

            Write a program to declare a user defined function using FUNCTION ... END FUNCTION to calculate area and circumference of a circle.

            Solution:

            DECLARE FUNCTION area! (r!)

            DECLARE FUNCTION cir! (r!)

            INPUT "Enter a radius"; r

            PRINT "The area of a circle is :: "; area(r)

            PRINT "The circumference is :: "; cir(r)

            END

            FUNCTION area (r)

            a=3.141*r^2

            area = a

            END FUNCTION

            FUNCTION cir (r)

            c = 2 * 3.141 * r

            cir = c

            END FUNCTION

          
        
      
      
        PASSING ARGUMENTS TO THE PROCEDURE

        Argument is a value that you pass to a parameter when you call the procedure. The callin code supplies the arguments when it calls the procedure. When you call a Funetion o Sub procedure, you include an argument list in parentheses immediately following the procedure name. Each argument corresponds to the parameter in the same position in th list. There are two different methods to pass the arguments to a procedure. They are:
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            Passing arguments by reference

          

          	
            Passing arguments by value

          

        

        
          PASSING ARGUMENTS BY REFERENCE

          In this method, when we pass the arguments to the procedure, the address of variable is sent to the procedure's variable. The changes made in the variables inside the procedure are reflected in the calling procedure also. By default, the arguments are passed by reference.

          
            Solved Problem

            Write a program to find sum of individual digits of a number.

            Solution:

            DECLARE SUB SumDigits(N)

            INPUT "Enter Any Number:"; N

            PRINT "The Value of N Before Calling SUB Procedure:"; N

            REM passing arguments by reference

            CALL SumDigits(N)

            PRINT "The Value of N After Calling SUB Procedure:"; N

            END

            SUB SumDigits(N)

            WHILE N<> 0

            R = N MOD 10

            S = S + R

            N = INT (N/10)

            WEND

            PRINT "Sum of Individual Digits of a Number is :";S

            END SUB

            Output of above program (assuming user entered the value 234 for variable N):

            Enter Any Number: 234

            The Value of N Before Calling SUB Procedure: 234

            Sum of Individual Digits of a Number is : 9

            The Value of N After Calling SUB Procedure: 0
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          PASSING ARGUMENTS BY VALUE

          When we pass arguments to a procedure, if a copy of the value is sent to the procedure instead of its address, then it is called as passing arguments by value. To pass the argument by value, the argument is enclosed inside the parenthesis. In this case, the value modified inside the procedure is not reflected in the calling module. In other words, whatever the manipulation of variable takes place in the procedure that exists only inside the same procedure.

          
            Solved Problem

            Write a program to find sum of individual digits of a number. [Hint: if the user enter 234, as a number, the result should be 9].

            Solution:

            DECLARE SUB SumDigits(N)

            CLS

            INPUT "Enter Any Number:"; N

            PRINT "The Value of N Before Calling SUB Procedure:"; N

            REM passing argument by value, variable is inside parenthesis

            CALL SumDigits((N))

            PRINT "The Value of N After Calling SUB Procedure:"; N

            END

            SUB SumDigits(N) 1

            WHILE N<> 0

            R = N MOD 10

            S = S + R

            N = INT (N/10)

            WEND

            PRINT "Sum of Individual Digits of a Number is :";S

            END SUB

            Output of above program (assuming user entered the value 234 for variable N):

            Enter Any Number: 234

            The Value of N Before Calling SUB Procedure: 234

            Sum of Individual Digits of a Number is : 9

            The Value of N After Calling SUB Procedure: 234

            [Though the value of N is modified inside the SUB procedure and its last value when WHILE loop finishes its execution is 0, it is not reflected in main module]
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          PASSING ARRAY AS AN ARGUMENT

          An array is a group of similar elements or data items of the same type collected at c memory locations. In simple words, we can say that in computer programmi are generally used to organize the same type of data. This entire array can be any procedure. To pass the array as an argument, we need to pass the name of followed by empty set of brackets.

          
            Solved Problem

            Write a program using Function procedure to find greatest number among numbers given by user.

            Solution:

            DECLARE FUNCTION GreatestNum(N())

            REM to find greatest number using array.

            REM passing array as an argument

            DIM N(10)

            CLS

            FOR I = 1 TO 10

            INPUT "Enter Any Number : "; N(I)

            NEXT I

            REM Function invoking may be a part of PRINT statement.

            PRINT "The Greatest Number Among Given Numbers Is: "; GreatestNum(N())

            END

            FUNCTION GreatestNum(N())

            REM assume the first element or array is the biggest number

            G = N(1)

            REM Compare our assumption with rest of the elements of array

            FOR I = 2 TO 10

            IF G<N(I) THEN G=N(I)

            END IF

            NEXT I

            REM returning value from function

            GreatestNum = G

            END FUNCTION
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          PASSING CONSTANT VALUES AS ARGUMENTS

          If the value to be processed is predefined then it is not necessary to take those values from user using INPUT statement. Instead, those values can be directly passed to the procedure for processing.

          
            Solved Problem

            Write a program to display the total and percentage of a student along with his name by assuming marks of three subjects.

            Solution:

            DECLARE SUB Result(N$, Nep, Eng, Comp)

            CALL Result ("Hari", 78,84,96)

            END

            SUB Result (N$, Nep, Eng, Comp)

            Total = Nep + Eng + Comp

            Per = Total / 3

            PRINT "Name of Student :"; N$

            PRINT "Total Marks :"; Total

            PRINT "Percentage :"; Per

            END SUB

            Function procedure can accept numeric value and return string

          
          
            Solved Problem

            Write a program to check whether a number is odd or even using function procedure.

            Solution:

            DECLARE FUNCTION OddEven$(N)

            INPUT "Enter Any Number : "; N

            PRINT "The Given Number is: "; OddEven$(N)

            END
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            FUNCTION OddEven$(N)

            IF N MOD 2 = 0 THEN A$ = "EVEN"

            ELSE A$ = "ODD"

            END IF

            OddEven$ = A$

            END FUNCTION

          
        
      
      
        SCOPE OF A VARIABLE

        The scope of a variable refers to that portion of the program where the variable is visible (i.e., where it can be manipulated). Two kinds of scope are:

        
          	
            Local scope

          

          	
            Global scope

          

        

        
          LOCAL VARIABLE

          A variable declared as local is one that is visible only within the block of code in which it appears. It has local scope. In a function, a local variable has meaning only within that function block. When the function is finished and control is returned back to the part of the program that called it, the local variables no longer exist.

          
            Solved Problem

            DECLARE SUB area ()

            CALL area

            END

            SUB area

            INPUT "Enter a radius"; r

            a=3.141*r^2

            PRINT "Area:"; a

            END SUB

            In the above program, there are two variables named r and a. These two variables are local variables. These variables are not accessible to other procedures.

          
        
        
          GLOBAL VARIABLE

          Global variable is a variable which can be accessed (used or changed) throughout a computer program and is not confined to a single block. A variable declared in a COMMON or DIM statement with the SHARED attribute is a global variable to a module.
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            1. COMMON statement

            The COMMON statement is a non-executable statement that declares variables as global, so that they can be shared between main program, subprograms and func- tions. They appear only in the main module. The syntax is:

            COMMON [SHARED] variablelist

          
          
            2. DIM SHARED statement

            The DIM SHARED statement makes the variable accessible to all the modules. It appears in the main program. The syntax is:

            DIM SHARED variable (subscript)

          
          
            Solved Problem

            DECLARE FUNCTION great! ()

            DIM SHARED n(10)

            FOR i = 1 TO 10

            INPUT "Enter number"; n(i)

            NEXT

            diff = great - small

            PRINT "The Difference is ::: "; diff

            END

            FUNCTION great

            max = n(1)

            FOR j = 2 TO 10

            IF n(j) > max THEN max = n(j)

            NEXT

            great = max

            END FUNCTION

          
        
      
      
        Lab Assignment

        
          	
            Write a program to create a function procedure to input a number and print the square of a given number.

          

          	
            Palindrome words are those which spell the same from both the sides. Write a BASIC program using function procedure PALINDROME (w$, n$) to check whether input word is a palindrome or not.

          

          	
            Write a function procedure hcf (a,b) to input two positive numbers and find the highest common factor.

          

          	
            Write a function procedure vowel (w$) to input a string and count the total number of vowels present in an input string.
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            Write a function procedure arm (n, s) to input a number and check whether it is an armstrong or not.

          

          	
            Write a function procedure rev (n) to input a number and reverse it.

          

          	
            Write a function procedure rev$ (n$) to input a string and reverse the input string.

          

        

      
      
        Terms to Remember

        
          
            
            
          
          
            
              	Modules
              	A collection of procedures.
            

          
          
            
              	Procedure
              	A separate section of code which performs one or more specific tasks and can be accessed from a remote location within a QBASIC program.
            

            
              	Sub procedure
              	A unit of code that performs a specific task within a module but returns no explicit value.
            

            
              	Parameter
              	Data that is passed to a procedure when it is called.
            

            
              	Actual parameters
              	The parameters passed to the procedure from the calling procedure statement.
            

            
              	Formal parameter
              	The parameters included in function declarations are called formal parameters (also called parameters).
            

          
        

      
      
        Memory Bytes

        
          	
            Modular programming is the process of breaking down a problem into smaller tasks.

          

          	
            A module is a set of program statements which, when acting together, complete a specific task, and is identified by a name.

          

          	
            The module-level code is the main program controlling the computer.

          

          	
            A module which is called is known as the called module and the module which calls another module is known as a calling module.

          

          	
            Procedure is a section of a computer program that is stored only once but can be used when required at several different points in the program, thus saving space.

          

          	
            SUB procedure is a program within a program designed to perform a specific task. The block of statements is kept in between SUB ... END SUB statement which can be called whenever we need by its name.

          

          	
            The CALL statement is used to transfer control to another procedure, a BASIC SUB program.

          

          	
            Function procedure is a programming code that returns single data item to that part of the program which calls it.

          

          	
            The FUNCTION ... END FUNCTION statement declares the name, the parameters, and the code that form the body of a FUNCTION procedure.

          

          	
            An argument is a value that is passed to a procedure parameter when you call the procedure.

          

          	
            A parameter is a value that the procedure expects you to pass when you call it.
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        Solved Problem

        
          	
            Write a sub-procedure cube(l) to input the length of a cube and print its area. (Hint: A = 6*1^2))

          

        

        Solution:

        DECLARE SUB cube (l!)

        INPUT "Enter a length"; l

        CALL cube(1)

        END

        SUB cube (1)

        area = 6 *1^ 2

        PRINT "Area of a cube"; area

        END SUB

        
          	
            Write a program to create a sub-procedure area () to input a radius. The program should calculate the area of a circle.

          

        

        Solution:

        DECLARE SUB area ()

        CALL area

        END

        SUB area

        INPUT "Enter a radius"; r

        a=3.141*r^2

        PRINT "Area of a circle"; a

        END SUB

        
          	
            Write a sub program temp(f) to input fahrenheit degrees and convert it into Celcius degree using the formula. (Hint: C = 5/9 (F - 32)).

          

        

        Solution:

        DECLARE SUB temp (f!)

        INPUT "Enter faherheit"; f

        CALL temp(f)

        END

        SUB temp (f)

        c = 5/9 * (f - 32)

        PRINT "Centigrade is ::: "; c

        END SUB
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            Write a subprogram to calculate volume and total surface area of a cylinder. (Hint: vol = pr2h and TSA = 2pr(r+h))

          

        

        Solution:

        DECLARE SUB vol (r!, h!)

        DECLARE SUB tsa (r!, h!)

        INPUT "enter a radius"; r

        INPUT "enter a height"; h

        CALL vol(r, h)

        CALL tsa(r, h)

        END

        SUB tsa (r, h)

        t = 2 * 3.141 * r * (r + h)

        PRINT "Total surface area is ::: "; t

        END SUB

        SUB vol (r, h)

        v=3.141 * r^ 2 * h

        PRINT "Volume of a cylinder is ::: "; v

        END SUB

        
          	
            Write a subprogram middle (a,b,c) to input three numbers and find the middle number.

          

        

        Solution:

        DECLARE SUB middle (a!, b!, c!)

        INPUT "Enter the first number"; a

        INPUT "Enter the second number"; b

        INPUT "Enter the third number"; c

        CALL middle(a, b, c)

        END

        SUB middle (a, b, c)

        IF a > b AND a< c OR a>c AND a< b THEN PRINT a;”is the middle number”

        ELSEIF b>a AND b< c OR b>c AND b < a THEN PRINT b; "is the middle number" ELSE PRINT c; "is the middle number"

        END IF

        END SUB
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            Write a sub procedure to generate the following pattern:

          

        

        5

        55

        555

        5555

        55555

        Solution:

        DECLARE SUB result ()

        CALL result

        END

        SUB result

        CLS

        a = 5

        FOR i = 1 TO 5

        PRINT a

        a=a * 10 + 5

        NEXT

        END SUB

        
          	
            Write a sub procedure pattern ( ) to generate the following pattern:

          

        

        55555

        4444

        333

        22

        1

        Solution:

        DECLARE SUB pattern ()

        CALL pattern

        END

        SUB pattern

        CLS

        FOR i = 5 TO 1 STEP -1

        FOR j = 1 TO i

        PRINT i;

        NEXT

        PRINT

        NEXT

        END SUB
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            Write a subprogram rev (n) to input a number and reverse it. The program should call the subprogram without using the CALL statement.

          

        

        Solution:

        DECLARE SUB rev (n!)

        INPUT "Enter a number"; n

        CALL rev(n)

        END

        SUB rev (n)

        WHILE n <> 0

        r = n MOD 10

        s=s* 10+ r

        n=n\10

        WEND

        PRINT "Reversed number is "; s

        END SUB

        
          	
            Write a sub program occur (n!) to input a positive number and count the occurrence of even digits. Find out the sum of even digits.

          

        

        Solution:

        DECLARE SUB occur (n!)

        INPUT "Enter a positive number"; n

        CALL occur(n)

        END

        SUB occur (n)

        e = 0

        sum = 0

        WHILE n <> 0

        r = n MOD 10

        r1 = r MOD 2

        IF r1 = 0 THEN

        e = e + 1

        sum = sum + r

        ENDIF

        n=n\10

        WEND

        PRINT "Total even digits ::: "; e

        PRINT "Sum of even digits ::: "; sum

        END SUB
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            Write a sub procedure Series ( ) to print 7, 22, 11 .... upto tenth terms.

          

        

        Solution:

        DECLARE SUB Series ()

        CALL Series

        END

        SUB Series

        CLS

        a = 7

        FOR i = 1 TO 10

        PRINT a

        IF a MOD 2 = 0 THEN

        a= a / 2

        ELSE

        a= a * 3 + 1

        END IF

        NEXT

        END SUB

        
          	
            Write a sub procedure count (s$) to input a string and count the total number of words present in an input string.

          

        

        Solution:

        DECLARE SUB count (s$)

        INPUT "Enter a sentence ::: "; s$

        CALL count(s$)

        END

        SUB count (s$)

        CLS c = 1

        FOR i = 1 TO LEN(s$)

        c$ = MID$(s$, i, 1)

        IF c$ =""THEN

        c = c + 1

        NEXT

        PRINT "The no. of words in a sentence is ::: "; c

        END SUB
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            Palindrome words are those which spell the same from both the sides. Write a BASIC program using SUB procedure PALINDROME (w$, n$) to check whether input word is a palindrome or not.

          

        

        Solution:

        DECLARE SUB palind (w$, n$)

        INPUT "Enter a string"; w$

        CALL palind(w$, n$)

        IF w$ = n$ THEN PRINT w$; " is a palindromic word"

        ELSE PRINT w$; " is a not a palindromic word"

        END IF

        END

        SUB palind (w$, n$)

        CLS

        FOR i = LEN(w$) TO 1 STEP -1

        n$ = n$ + MID$(w$, i, 1)

        NEXT

        END SUB

        
          	
            Write a sub procedure VOWELS (s$) to input a string and count the total number of vowels present in an input string.

          

        

        Solution:

        DECLARE SUB vowel (s$)

        INPUT "Enter a string"; s$

        CALL vowels(s$)

        END

        SUB vowels (s$)

        CLS

        FOR i = 1 TO LEN(s$)

        a$ = UCASE$(MID$(s$, i, 1))

        SELECT CASE a$

        CASE "A", "E", "I", "O", "U"

        c=c+ 1

        END SELECT

        NEXT

        PRINT "Number of vowels"; c

        END SUB
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            Write a program to declare a user defined function prt! (p!, r!, t!) using FUNCTION ... END FUNCTION to input the principal, rate of interest and the number of years and find the simple interest.

          

        

        Solution:

        DECLARE FUNCTION prt! (p!, r!, t!)

        INPUT "Enter a principal"; p

        INPUT "Enter a time"; t

        INPUT "Enter a rate"; r

        interest = prt(p, r, t)

        PRINT "The interest is="; interest

        END

        FUNCTION prt (p, r, t)

        CLS i=(p*r* t) / 100

        prt = i

        END FUNCTION

        
          	
            Write a program to declare a user defined function using FUNCTION ... END FUNCTION to calculate area and circumference of a circle.

          

        

        Solution:

        DECLARE FUNCTION area! (r!)

        DECLARE FUNCTION cir! (r!)

        INPUT "Enter a radius"; r

        PRINT "The area of a circle is :: "; area(r)

        PRINT "The circumference is :: "; cir(r)

        END

        FUNCTION area (r)

        CLS

        a=3.141*r^2

        area = a

        END FUNCTION

        FUNCTION cir (r)

        c = 2 * 3.141 * r

        cir = c

        END FUNCTION
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            Write a function procedure MIDDLE (A,B,C) to input three numbers and find the middle number.

          

        

        Solution:

        DECLARE FUNCTION middle! (a!, b!, c!)

        INPUT "Enter a first number ::: "; a

        INPUT "Enter a second number ::: "; b

        INPUT "Enter a third number ::: "; c

        PRINT "The middle number ::: "; middle(a, b, c)

        END

        FUNCTION middle (a, b, c)

        CLS

        IF a > b AND a < c OR a > c AND a < b THEN g = a

        ELSEIF b > a AND b < c OR b > c AND b < a THEN g = b

        ELSE g =c

        END IF

        middle = g

        END FUNCTION

        
          	
            Write a program using FUNCTION ... END FUNCTION TRI (x,y,z) to input three sides of a triangle and determine whether a triangle can be formed or not.

          

        

        Solution:

        DECLARE FUNCTION triangle$ (a!, b!, c!)

        INPUT "Enter a first side ::: "; a

        INPUT "Enter a second side ::: "; b

        INPUT "Enter a third side ::: "; c

        PRINT triangle$(a, b, c)

        END

        FUNCTION triangle$ (a, b, c)

        IF (a+b)> c AND (b+c)>a AND(c+a)>b

        THEN t$ = "The triangle can be formed"

        ELSE t$ = "The triangle cannot be formed"

        END IF

        triangle$ = t$

        END FUNCTION
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            Write a function procedure COUNT (n) to sum the number of digits in a number entered by the user.

          

        

        Solution:

        DECLARE FUNCTION Count (n!)

        CLS

        INPUT "Enter a number"; n

        PRINT "The sum of individual digits ::: "; Count (n)

        END

        FUNCTION Count (n)

        WHILE n <> 0

        r = n MOD 10

        s=s + r n=n\10

        WEND

        Count = s

        END FUNCTION

        
          	
            Write a program to declare a user defined function arm! (n!) to input a number and check whether it is an armstrong number.

          

        

        Solution:

        DECLARE FUNCTION arm! (n!)

        CLS

        INPUT "Enter a number"; n

        m = n

        IF m = arm(n) THEN

        PRINT "Number is armstrong number"

        ELSE

        PRINT "Number is not armstrong number"

        END IF

        END

        FUNCTION arm (n)

        WHILE n <> 0

        r = n MOD 10

        s=s+r^3

        n=n\10

        WEND

        arm = s

        END FUNCTION
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        Review Exercises

        
          	
            Answer the following questions.

          

        

        
          	
            What do you understand by modular programming?

          

          	
            State any three benefits of modular programming.

          

          	
            List any three main differences between SUB procedure and FUNCTION procedure.

          

          	
            What is the purpose of the DECLARE statement? What happens when a DECLARE statement is not written by the programmer?

          

          	
            What are the two ways of passing parameters to a procedure? Explain in brief.

          

          	
            What is the function of FUNCTION ... END FUNCION statement?

          

          	
            What are actual and formal parameters of a procedure?

          

          	
            How are arrays passed in a function procedure?

          

          	
            What is meant by scope of a variable?

          

          	
            What is the difference between global and local variables in terms of their scope.

          

        

        
          	
            Write down the output of the following program.

          

        

        
          	
            DECLARE SUB pattern (a$)

          

        

        a$ = "education"

        CALL pattern(a$)

        END

        SUB pattern(a$)

        FOR C = LEN(a$) TO 1 STEP -2

        X$ = MID$(a$, C, 1)

        PRINT X$

        NEXT C

        END SUB

        
          	
            DECLARE FUNCTION square! (d!)

          

        

        CLS

        FOR i = 1 TO 10

        a = square(i)

        PRINT "the square root of "; i; "="; a

        NEXT

        END

        FUNCTION square (d)

        square = SQR(d)

        END FUNCTION
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            DECLARE SUB RESULT ( )

          

        

        CALL RESULT

        END

        SUB RESULT ( )

        N = 5

        C= 1

        WHILE C < = 5

        PRINT n

        N=N * 10+5

        C= C + 1

        WEND

        END SUB

        
          	
            Re-write the given program after correcting the bugs.

          

        

        
          	
            REM "To find the sum of any three input numbers"

          

        

        DECLARE SUB SUM (A, B, C)

        PRINT A, B, C

        PRINT SUM (A, B,C)

        STOP

        SUB SUM()

        D = A+B+C

        PRINT A

        END

        
          	
            DECLARE FUNCTION SUMEVEN (N( ) )

          

        

        FOR J = 1 TO 10

        INPUT "Enter any Number"; X(J)

        LOOP

        PRINT "Sum of even numbers"; SUMEVEN ( () )

        END

        FUNCTION SUMEVEN (N ())

        S = 0

        FOR K = 1 TO 10

        IF N(K) MOD 2 = 0 THEN

        S = S + N (K)

        END

        NEXT K

        SUMEVEN = S

        END FUNCTION
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            Study the following program and answer the given questions.

          

        

        DECLARE SUB fibo ()

        DIM SHARED f(10)

        f(1)=0: f(2)=1

        CALL fibo

        END

        SUB fibo

        FOR i = 3 TO 10

        f(i) = f(i - 1) + f(i-2)

        NEXT

        FOR i = 1 TO 10

        PRINT f(i)

        NEXT

        END SUB

        
          	
            What will be the output of the above program?

          

          	
            Name the statement that declares a global variable in the program.

          

          	
            What will be the value of f(i) after the completion of fifth loop?

          

          	
            Amend the above program so that it will print out - 1 1 2 3 5 8 13 21 34 55.

          

        

        
          	
            Read the following program and answer the questions that follow.

          

        

        DECLARE SUB sum ()

        n = 10

        sum

        END

        SUB sum

        SHARED n

        s=n * (n+ 1) / 2

        PRINT "Sum="; s

        END SUB

        
          	
            List the local and global variables used in the program.

          

          	
            What will be the output of the above program?

          

          	
            Will the above program execute without the CALL statement? Write the syntax for CALL statement.

          

          	
            What is the purpose of SHARED statement in the program?
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            Write a sub-procedure cube(1) to input the length of a cube and calculate and print the area. (Hint: Area of Cube = 6*LENGTH^2)

          

          	
            Write a BASIC program using SUB procedure REV(w$, n$) to input a string and reverse the same using sub procedure.

          

          	
            Write a sub procedure COUNT(w$) to input a string and count the total number of words present in an input string.

          

          	
            Write a subprogram PRIME (n) to input a number and check whether it is prime or composite number.

          

          	
            Write a BASIC program using SUB procedure GREAT(a, b, c) to input any three positive numbers and print the greatest among them.

          

          	
            Write a BASIC program using SUB procedure to accept five names and sort them in ascending order.

          

          	
            Write a program to declare user-defined function to convert temperature in centigrade into fahrenheit using FUNCTION ... END FUNCTION statement. The program should input temperature in centigrade and call the defined function to convert the same into fahrenheit. (Hint: F=9/5*C+32)

          

          	
            Write a user defined function hcf (a,b) to input two positive numbers and find the highest common factor.

          

          	
            Write a program to declare a user-defined function to reverse a given string using FUNCTION ... END FUNCTION statement. The program should input string in the main module and reverse the same using defined function.

          

          	
            Write a program that asks ten numbers and print the greatest number among them using FUNCTION ... END FUNCTION.

          

          	
            Write a program that asks ten numbers and print the sum of odd numbers and even numbers separately using FUNCTION ... END FUNCTION.

          

          	
            Write a menu based program using SUB procedure to display the following options:

          

        

        
          	
            Area of a room.

          

          	
            Perimeter of a room.

          

          	
            Area of four walls of a room.

          

        

        Create a module for each task.
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        Analytical Questions

        
          	
            DECLARE FUNCTION DIGITSUM(N)

          

        

        CLS INPUT "Enter any number:";

        NUM S=DIGITSUM (NUM)

        PRINT "The sum of individual digit is="; S

        END

        FUNCTION DIGITSUM(N)

        S1=0

        DO WHILE N>0

        R= N MOD 10

        S1=S1+R

        N=INT(N/10)

        LOOP

        DIGITSUM=S1

        END FUNCTION

        
          	
            List out the different variables used in the above program.

          

          	
            What will be the output if the value of NUM is 66?

          

        

        
          	
            DECLARE FUNCTION result (n)

          

        

        PRINT result (16)

        END

        FUNCTION result (n)

        WHILE n<>0

        a= n MOD 2

        n=n\2

        e$=STR$(a)

        f$=e$+f$

        WEND

        rt=val (f$)

        result=rt

        END FUNCTION

        
          	
            Write the output of the above program.

          

          	
            What happens if we write the statement f$=e$+f$ as f$=f$+e$
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            DECLARE FUNCTION ADD1 (x1!)

          

        

        CLS LET x1=10

        PRINT "The value of X1 in the function_procedure ::: "; ADD1((x1))

        PRINT

        PRINT "The value of X1 in the main module is ::: "; x1

        END

        FUNCTION ADD1 (x1)

        LETx1=x1+10

        x1=ADD1

        END FUNCTION

        
          	
            Debug the above program.

          

          	
            What will be the value of X1 in the function procedure if the statement ADD1((x1)) is changed to ADD1(x1)?

          

        

        
          	
            DECLARE FUNCTION Sum(A,B)

          

        

        INPUT "Enter first number:"; A

        INPUT "Enter second number:"; B

        PRINT "The sum of the two number=";Sum(A,B)

        END

        FUNCTION SUM(A,B)

        S=A+B

        Sum=S

        END FUNCTION

        
          	
            List the numerical variables used in the above program.

          

          	
            Will the program run if the first line (i.e. DECLARE .... ) is deleted?

          

        

        
          	
            DECLARE FUNCTION sum% (a AS INTEGER, b AS INTEGER)

          

        

        DIM a AS INTEGER, b AS INTEGER

        INPUT "Enter the first number"; a

        INPUT "Enter the second number"; b

        PRINT "The sum of two nos="; SUM%(a, b)

        END

        FUNCTION SUM% (a AS INTEGER, b AS INTEGER)

        VALUE% = a + b

        SUM% = VALUE%

        END FUNCTION

        
          	
            Write the output of the program if the user inputs 10 for first number and 10.5 for second number.

          

          	
            What type of value will the function return?
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        Find the Output

        
          	
            DECLARE FUNCTION TEST(N)

          

        

        FOR I= 1 TO 4

        READ N

        S=S+TEST(N)

        NEXT I

        PRINT "Result is:"; S

        DATA 2, 3, 4 ,5

        END

        FUNCTION TEST( N)

        TEST=N^3

        END FUNCTION

        
          	
            DECLARE SUB Result ( )

          

        

        CALL Result

        END

        SUB Result

        For I = 1 to 9 STEP 2

        Sum=Sum +I^2

        Next I

        PRINT Sum

        END SUB

        
          	
            DECLARE FUNCTION count(St$)

          

        

        St$="COMPUTER"

        Tot=count(St$)

        PRINT Tot

        END

        FUNCTION count (st$)

        c=1

        DO WHILE c <= LEN (st$) ac=ASC(MID$(st$,c,1))

        s=s+ac

        c=c+1

        LOOP

        count=s

        END FUNCTION

        
          Page 197

        
          	
            DECLARE SUB RESULT ( )

          

        

        CLS

        CALL RESULT

        END

        SUB RESULT ()

        W$="NEPAL"

        L=LEN (W$)

        X=1: Y=3

        FOR I= 1 TO L STEP 2

        PRINT TAB (Y); MID$(W$, X, L)

        X=X+1

        L=L-2

        Y=Y+1

        NEXT I

        END SUB

        
          	
            DECLARE SUB SERIES ()

          

        

        CLS

        CALL SERIES

        END

        SUB SERIES

        A = 3

        FOR I = 1 TO 5

        PRINT A;

        IF A MOD 2 = 0 THEN

        A=A\2

        ELSE

        A=A* 3 + 1

        END IF

        NEXT I

        END SUB
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        Lab Work-1

        
          Practical Sheet-1

          
            	
              Write a program to create a procedure using SUB ... END SUB to input the value of length, breadth and height of a box. The program should calculate the area and volume of the box.

            

            	
              Write a subprogram rev (n) to input a number and reverse it. The program should call the subprogram without using the CALL statement.

            

            	
              Write a sub procedure sum (n!) to input a number and find the sum of its individual digits.

            

            	
              Write a sub procedure VOWELS (s$, n) to input a string and count the total number of vowels present in an input string.

            

            	
              Write a program to declare a user-defined function rev$ (w$) to reverse a given string using FUNCTION ... END FUNCTION statement. The program should input string in the main module and reverse the same using defined function.

            

            	
              Write a function procedure palind$ (s$) to input a string and check whether a supplied string is palindrome or not.

            

          

        
        
          Practical Sheet-2

          
            	
              Write a program using FUNCTION ... END FUNCTION to input the principal, rate of interest and the number of years, and find the simple interest by using expression method.

            

            	
              Write a program to declare a user defined function using FUNCTION ... END FUNCTION to calculate the volume of a cube. The program accepts the length, width and height. (Use expression method).

            

            	
              Write a program to pass the value of n as constant number and print the sum of the first n natural numbers using FUNCTION ... END FUNCTION. (Hint: sum = n(n+1)/2)

            

            	
              Write a program to declare a user defined function using FUNCTION ... END FUNCTION to calculate area and circumference of a circle.

            

            	
              Write a function procedure MIDDLE (A,B,C) to input three numbers and find the middle number.

            

            	
              Write a program using FUNCTION ... END FUNCTION TRI (x,y,z) to input three angles of a triangle and check whether it is a right angled triangle or not.

            

            	
              Write a program using FUNCTION ... END FUNCTION TRI (x,y,z) to input three sides of a triangle and determine whether a triangle can be formed or not.
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          Practical Sheet-3

          
            	
              Write a function procedure PRODUCT (n) to obtain the product of the individual numbers.

            

            	
              Write a function procedure COUNT (n) to count the number of digits in a number entered by the user.

            

            	
              Write a program to declare a user defined function arm! (n!) to input a number and check whether it is an armstrong number.

            

            	
              Write a program to declare a user defined function palind! (n!) using FUNCTION ... END FUNCTION to input a number and check whether it is a palindrome or not.

            

            	
              Write a user defined function hcf (a,b) to input two positive numbers and find the highest common factor.

            

          

        
        
          Practical Sheet-4

          
            	
              Write a program to declare a user-defined function rev$ (w$) to reverse a given string using FUNCTION ... END FUNCTION statement.

            

            	
              Write a function procedure count! (s$) to count the number of words in an input string.

            

            	
              Write a function procedure vowel! (s$) to input a string and count the number of vowels present in it.

            

            	
              Write a program using FUNCTION ... END FUNCTION to input the age of 10 students and print the total number of students whose age is less than 18.

            

            	
              Write a function procedure great (n()) that lets the user enter ten numbers into an array. The program should display the largest value stored in the array.

            

          

        
        
          Practical Sheet-5

          
            	
              Write a subprogram series ( ) to print the following numbers: 9,7,5, ... 1.

            

            	
              Write a BASIC program using SUB procedure REVERSE (w$, rev$) to input a string and reverse it.

            

            	
              Write a sub procedure ARM (n, s) to input a number and check whether it is armstrong or not.

            

            	
              A five-digit number is entered through the keyboard. Write a sub program to obtain the sum of the individual numbers without using the CALL statement.

            

            	
              Write a subprogram EVEN (n()) to input five numbers and find the sum of even numbers only.

            

            	
              Write a subprogram factors (n!) to input a number and find the factors of the supplied numbers.

            

            	
              The sum of the first n natural numbers is given by the formula: sum = n(n+1)/2. Write a program to pass the value of n as constant number and print the sum of the first n natural numbers using FUNCTION ... END FUNCTION.
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      Chapter 10 – FILE HANDLING

      
        Learning Objectives

        In this chapter, you will be able to:

        
          	
            Define file organization.

          

          	
            Explain the two types of file organizations.

          

          	
            Explain the process of using a file.

          

          	
            Explain the method of updating sequential file.

          

        

      
      
        INTRODUCTION

        A file refers to a source in which a program stores the information/data in the form of bytes of sequence on a disk (permanently). The content available on a file isn't volatile like the compiler memory in QBASIC. But the program can perform various operations, such as creating, opening, reading a file, or even manipulating the data present inside the file. This process is known as file handling in QBASIC. File handling allows us to preserve the information/data generated after we run the program. Some programs might require a large amount of input from their users. In such cases, file handling allows you to easily access a part of a code using individual commands. The contents available in any file can be transferred to another one without any data loss in the computer system. This saves a lot of effort and minimises the risk of flawed coding.

      
      
        FILE ORGANIZATION

        File organization refers to the way of organizing or arranging the data in a file, so that it is retrieved conveniently. BASIC supports two types of file organizations. They are: random access files and sequential access files.

        
          RANDOM ACCESS FILES

          Random access file is a file that consists of records that can be accessed in any sequence. This means the data is stored exactly as it appears in memory, thus saving processing time (because no translation is necessary) both in when the file is written and in when it is read.

          The advantages of random access files are as follows:

          
            	
              Quick retrieval of records.

            

            	
              The records can be of different sizes.

            

            	
              Records can be updated immediately.
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          The disadvantages of random access files are as follows:

          
            	
              Data may be accidentally erased or overwritten unless special precautions are taken.

            

            	
              Random files are less efficient in terms of usage of storage space.

            

            	
              Expensive hardware and software resources are required.

            

          

        
        
          SEQUENTIAL ACCESS FILES

          A sequential access file are those that must be accessed in a sequential order, starting from the beginning of the data block and preceding in order until an end-of-data marker is encountered of the required number of items has been read.

          The advantages of sequential access files are as follows:

          
            	
              Sequential files are easy to read because of their simple organization.

            

            	
              Simple to implement

            

            	
              Requires very low software support

            

            	
              A substantial amount of storage space on the disk can be saved.

            

            	
              Low cost file medium such as tapes can be used.

            

            	
              Saves a lot of storage space.

            

          

          The disadvantages of sequential access files are as follows:

          
            	
              Updates are not easily accommodated

            

            	
              All records must be structurally identical, if a new field has to be added, and then every record must be rewritten to provide space for the new field.

            

            	
              Difficult to update records in sequential file.

            

          

        
      
      
        OPENING A FILE

        The OPEN statement prepares for input/output to a file or device. The file or device must be opened before any input or output is attempted to it. Opening a file creates a buffer in the memory which helps in I/O operation and determines the mode of access. The buffer is a block of memory that is reserved for I/O operation on the file.

        
          Syntax:

          OPEN mode, [#], file number, filename

          Or,

          OPEN filename [FOR mode] A$ [#] filenumber
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          Where,

          filename specifies the particular file to be used. This should conform to the specifications of the file when it was created. Filenames must be enclosed in quotations.

          file number is an integer number and can be any number between 1 and 255.

          
            
              
              
            
            
              
                	
                  Mode
                
                	
                  Meaning
                
              

            
            
              
                	O or Output
                	Specifies sequential output mode and positions the file pointer to the beginning of the file.
              

              
                	I or Input
                	Specifies sequential input mode.
              

              
                	A or Append
                	Specifies sequential output mode and positions the file pointer to the end of the file.
              

            
          

        
        
          Examples:

          File Creation

          OPEN "Student.dat" FOR OUTPUT AS # 1

          OPEN "O", #1, "Student.dat"

          File Reading

          OPEN "Student.dat" FOR INPUT AS # 1

          OPEN "I", #1, "Student.dat"

        
      
      
        WRITING DATA TO A FILE

        The PRINT # statement or WRITE # statement is used to place data into a sequential file.

        
          Syntax: 

          PRINT # filenum, expression list WRITE # filenum, expression list

          Where,

          filenum is the number used when the file was opened for output.

          expression list consists of the numeric and/or string expressions to be written to the file.
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          The difference between WRITE # and PRINT # is that WRITE #

          
            	
              inserts commas between items as they are written to the disk.

            

            	
              does not put a blank space in front of a positive number.

            

            	
              delimits strings with quotation marks.

            

          

          A return/line feed sequence is inserted after the last item in the list is written to disk.

        
        
          Examples:

          PRINT #1, N$, age, mark1

          WRITE # 1, N$, age, mark1

        
      
      
        CLOSING A FILE

        The CLOSE statement is used to terminate input/output to a disk file or device. A CLOSE with no file numbers specified closes all open files. This statement performs the following housekeeping task:

        
          	
            Physically writes the last partially filled buffer on the disk (Sequential file only). The WRITE statement places data in the buffer and the data are written tc the disk when the buffer is filled. Generally, the buffer will contain data when the project terminates. These data must be written to the disk.

          

          	
            Releases the buffer

          

          	
            Releases the file number

          

        

        
          Syntax:

          CLOSE [#] filenumber [,[#] filenumber] ... ]

          Where,

          filenumber is the number under which the file was opened.
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        Solved Problem

        OPEN "emp.dat" FOR OUTPUT AS #1

        top:

        INPUT "Enter employee's name"; n$

        INPUT "Enter his post"; p$

        INPUT "Enter his salary"; s

        WRITE #1, n$, p$, s

        INPUT "Do you want to add records"; y$

        IF UCASE$(y$) = "Y" THEN GOTO top

        CLOSE #1

        END

      
      
        READING DATA FROM A FILE

        The INPUT # statement is used to read data items from a sequential file and assign them to program variables.

        
          Syntax:

          INPUT # filenum, variable list

          Where,

          filenum is the number under which the file was opened for input.

          variable list contains the variable names to be assigned to the items in the file.

          The variable type must match the type specified by the variable name.

          The INPUT # statement does not print a question mark during execution.

          If end-of-file is reached when a numeric or string item is being read, the item is cancelled.

        
        
          Example: 

          INPUT #1, n$, p$, d$, s

        
      
      
        DETECTING THE END OF A FILE

        The EOF function is used to indicate the end of a sequential file. The EOF function returns a -1 if end-of-file has been reached. The function returns a 0 if end-of-file has not been reached. If input is attempted beyond end-of-file, the message "INPUT past end" appears.

        
          Syntax:

          EOF(filenum)

          
            Page 205

          Where,

          filenum is the number that was used to open the file.

        
      
      
        Solved Problem

        Write a program to display the fields employee name, post, department and salary from the data file EMP.DAT.

        Solution:

        OPEN "emp.dat" FOR INPUT AS #1

        PRINT "Name", "Post", "Dept", "Salary"

        WHILE NOT EOF(1)

        CLS INPUT #1, n$, p$, d$, s

        PRINT n$, p$, d$, s

        WEND

        CLOSE #1

        END

      
      
        READING AN ENTIRE LINE FROM A FILE

        The LINE INPUT # statement is used to read an entire line without delimiters from a sequential file into a string variable.

        
          Syntax

          LINE INPUT # filenum, string variable

          Where,

          filenum is the number under which the file was opened.

          string variable is the variable name to which the line will be assigned.

        
      
      
        ADDING DATA TO A SEQUENTIAL FILE (APPENDING)

        Appending a file refers to adding records at the end of an existing file. This implies that the file must be opened in a mode which shall allow one to write on it without deleting the existing records. This is done by opening the file through the statement OPEN-FOR- APPEND. When a file is opened in APPEND mode the pointer is set to the end of the file, and is ready to accept more records.

        
          Syntax 1:

          OPEN "<filename>" FOR APPEND AS # <file number>
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          Syntax 2:

          OPEN "A",<file number>"<filename>"

          Where,

          Append specifies sequential mode and positions the file pointer to the end of the file.

          File number is an integer expression between 1 and the maximum number of files allowed.

          Filename specifies the particular file to be used.

        
      
      
        Solved Problem

        OPEN "info.dat" FOR APPEND AS #1

        top:

        INPUT "Enter employee's name"; n$

        INPUT "Enter his post"; p$

        INPUT "Enter his department"; d$

        INPUT "Enter his salary"; s WRITE #1, n$, p$, d$, s

        INPUT "Do you want to add records"; y$

        IF UCASE$(y$) = "Y" THEN GOTO top

        CLOSE #1

        END

      
      
        RENAMING A DISK FILE

        The NAME ... AS .. statement is used to rename files on the disk. The syntax is as follows:

        NAME old filename AS new filename

        Where,

        Old filename is a string expression containing the device and current filename.

        New filename is the new name of the file.

        
          Example: 

          NAME "EXAM" AS "FINAL"

          Locates the file EXAM and then renames it FINAL.

        
      
      
        DELETING A FILE

        The KILL statement deletes a specified file from the disk. The syntax is as follows:

        KILL filespec
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        Where,

        filespec contains the device name and the filename. The file specification must be enclosed in quotes. The filename in the file specification can be used with the DOS wild card characters to delete more than one file at the same time. If you issue a KILL for a file that is open, a File already open error occurs.

      
      
        DISPLAY NAMES OF THE FILES

        The FILES statement is used to display the names of the files on a disk. The syntax is as follows:

        FILES [filespec]

        Where,

        filespec is a string expression containing the device name and filename. The file specification must be enclosed in quotes. The standard DOS wildcard characters may be used in the file specification. When the file specification is omitted the FILES statement lists all the filenames on the current drive and directory.

        
          Example:

          FILES

          List all files in the current directory on the disk in the default drive.

        
      
      
        CREATING A NEW DIRECTORY

        The MKDIR statement creates a new directory on the specified disk. The syntax is as follows:

        MKDIR Pathname

        Where,

        Pathname is a string expression that identifies the new directory.

        
          Example:

          MKDIR "C:\EXAM

          Creates a new directory EXAM on drive C:

        
      
      
        CHANGING THE DEFAULT DIRECTORY

        The CHDIR statement changes the default directory on the specified drive. The syntax is as follows:

        CHDIR Pathname

        Where,

        Pathname is a string expression which identifies the new directory that will become the current directory.

        
          Page 208

        
          Example: 

          CHDIR "\"

          Changes to the root directory from any of the subdirectories.

        
      
      
        REMOVING A DIRECTORY

        The RMDIR statement removes a directory from the specified disk. The syntax is as follows:

        RMDIR Pathname

        Where,

        Pathname is a string expression, can have maximum of 128 characters, identifying the subdirectory to be removed from its parent.

        The directory to be deleted must be empty.

        
          Examples: 

          RMDIR "C:\EXAM"

          Removes the EXAM directory from the drive C :.

        
      
      
        READING A STRING OF N CHARACTERS

        The INPUT$ function is used to read a string of n characters from the file. The syntax is as follows:

        INPUT$ ( n,[, [#] filenum] )

        Where,

        n is the number of characters to be read.

        filenum is the number under which the file was opened.

      
      
        MODIFICATION OF EXISTING RECORDS

        Modification is the changing the contents of an existing record in the original file.

        The steps to modify a sequential access data file are:

        
          	
            Open the main data file in input mode ("I") to read data.

          

          	
            Open a new temporary data file in output ("O") mode to write data.

          

          	
            Read data from the main data file and display to the user.

          

          	
            If necessary, correct the data.

          

          	
            Write new modified data to the temporary file.

          

          	
            Repeat steps from c to e until all the data is written into the temporary file.

          

          	
            Close both the files.

          

          	
            Delete temporary file from the storage device.
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        Solved Problem

        REM "To modify the salary of an employee"

        OPEN "info.dat" FOR INPUT AS #1

        OPEN "temp.dat" FOR OUTPUT AS #2

        WHILE NOT EOF(1)

        CLS

        INPUT #1, n$, p$, d$, s

        PRINT "Name of an employee ::: "; n$

        PRINT "Post ::: "; p$

        PRINT "Department ::: "; d$

        PRINT "Salary ::: "; s

        INPUT "Do you want to edit the salary"; y$

        IF UCASE$(y$)="Y" THEN

        INPUT "Enter the new salary"; nsal

        WRITE #2, n$, p$, d$, nsal

        ELSE

        WRITE #2, n$, p$, d$, s

        END IF

        WEND

        CLOSE #1, #2

        KILL "info.dat"

        NAME "temp.dat" AS "info.dat"

        END

      
      
        DELETION OF RECORDS

        Deleting refers to removing a record permanently from a file. The records which will lose their relevance over a period of time can be deleted from the file. In case of deletion, all the data are copied to the temporary data file except the data required to be deleted. When the temporary data file is renamed as the main data file it will no longer contain the data you have deleted.

        The steps to delete a sequential access data file are:

        
          	
            Open the main data file in the input mode ("I") to read data.

          

          	
            Open a new temporary data file in output ("O") mode to write data.

          

          	
            Read data from the main data file and display to the user.

          

          	
            If you want to delete any data then do not write to the temporary data file else write it in the temporary data file.

          

          	
            Repeat steps c and d until all the data is written into the temporary file.

          

          	
            Close both the files.

          

          	
            Delete main data file from the backing storage.

          

          	
            Finally, rename temporary data file as main data file.
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        Solved Problem

        OPEN "info.dat" FOR INPUT AS #1

        OPEN "temp.dat" FOR OUTPUT AS #2

        top:

        WHILE NOT EOF(1)

        INPUT #1, n$, p$, s

        PRINT "Employee's Name"; n$

        PRINT "Post"; p$

        PRINT "Salary ::: "; s

        INPUT "Do you want to delete record"; y$

        IF UCASE$(y$) = "Y" THEN GOTO top

        ELSE

        WRITE #2, n$, p$, s

        END IF

        WEND

        CLOSE #1, #2

        KILL "info.dat"

        NAME "temp.dat" AS "info.dat"

        END

      
      
        INSERTION OF NEW RECORDS

        Insertion refers to adding records to a file. At times, new transactions may result in new records which may not be present in the main data file. A data file is opened in the append mode ("A") to add any new data at the end of the data file. The data can also be added in between the existing data by copying all the data from the main data file with the additions required to a temporary data file.

        The steps to insert new records between the existing data are:

        
          	
            Open the main data file in the input mode ("I") to read data.

          

          	
            Open a new temporary data file in the output ("O") mode to write data.

          

          	
            Read data from the main data file and write to the temporary data file until the place where new data is to be added is reached.

          

          	
            Get new data and write to the temporary data file.

          

          	
            Read rest of the main data file and write to the temporary data file.

          

          	
            Close both the files.

          

          	
            Delete main data file from the storage device.

          

          	
            Rename temporary data file as the main data file.
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        Solved Problem

        OPEN "info.dat" FOR INPUT AS #1

        OPEN "temp.dat" FOR OUTPUT AS #2

        WHILE NOT EOF(1)

        INPUT #1, n$, p$, d$, s

        PRINT n$, p$, d$, s

        INPUT "Do you want to add record_ before this(y/n)"; y$

        IF UCASE$(y$) ="Y" THEN

        INPUT "Enter the new name"; nn$

        INPUT "Enter his post"; np$

        INPUT "Enter his department"; nd$

        INPUT "Enter his salary"; ns

        WRITE #2, nn$, np$, nd$, ns

        END IF

        WRITE #2, n$, p$, d$, s

        WEND

        CLOSE #1, #2

        KILL "info.dat"

        NAME "temp.dat" AS "info.dat"

        END
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        SEARCHING A RECORD

        Searching refers to locating the desired records in a file. In the case of sequential file, records are stored sequentially. So the search is also sequential, records are searched one after the other. The steps to search records are listed below:

        
          	
            Open the main data file in the input mode ("I") to read data.

          

          	
            Initialize the variable Flag by 0.

          

          	
            Ask the user to input name to be searched.

          

          	
            Read the data from the data file.

          

          	
            Compare the input name with the name in the data file.

          

          	
            Is the name matching?

          

        

        { Yes: Display the record

        Flag=1

        No: Goto step g

        }

        
          	
            Is EOF (End of File) reached?

          

        

        { Yes: Goto step h

        No: Goto step d }

        
          	
            If Flag = 0 then display "Record does not exist"

          

          	
            Close the file

          

        

      
      
        Solved problem

        INPUT "Enter employee's name to search"; empn$

        tem = 0

        OPEN "I", #1, "info.dat"

        WHILE NOT EOF(1)

        INPUT #1, n$, p$, d$, s

        IF UCASE$(empn$) = UCASE$(n$) THEN

        PRINT

        PRINT "Name", "Post", "Dept", "Salary"

        PRINT STRING$(50,"-")

        PRINT n$, p$, d$, s tem = 1

        PRINT

        END IF

        WEND

        IF tem = 0 THEN

        PRINT "Record does not exist"

        END IF

        CLOSE #1
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        Terms to Remember

        
          
            
            
          
          
            
              	File
              	A collection of data or information that has a name, called the filename.
            

          
          
            
              	Data file
              	A collection of data organized in a specific format and for a specific purpose which is kept somewhere in external memory.
            

            
              	Random Access File
              	A term used to describe a file or set of files that are accessed directly.
            

            
              	Sequential File
              	A file that contains records or other elements that are stored in a chronological order.
            

            
              	Field
              	The records are subdivided into smaller areas of data items.
            

          
        

      
      
        Memory Bytes

        
          	
            Sequential access file is a file that must be accessed in a sequential order, starting at the beginning of the data block and preceding in order until an end-of-data marker is encountered of the required number of items has been read.

          

          	
            The OPEN statement prepares for input/output to a file or device.

          

          	
            PRINT # statement or WRITE # statement is used to write the data into a sequential data file.

          

          	
            The CLOSE statement is used to terminate input/output to a disk file or device.

          

          	
            The INPUT # statement is used to read data items from a sequential file and assign them to program variables.

          

          	
            The EOF function is used to indicate the end of a sequential file.

          

          	
            The LINE INPUT # statement is used to read an entire line without delimiters from a sequential file into a string variable.

          

          	
            The NAME command is used to change the name of a disk file.

          

          	
            The KILL command is used to delete a file from a disk.

          

          	
            The FILES command is used to display the names of the files on a disk.

          

          	
            The MKDIR command is used to create a new directory on the specified disk.

          

          	
            The CHDIR command is used to change the default directory on the specified drive.

          

          	
            The INPUT$ function is used to read a string of n characters from the file.

          

          	
            A data file is opened in the append mode ("A") to add any new data at the end of the data file.
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        Solved Problem

        
          	
            Write a program to create a data file info.dat containing employee's name, post, department and salary. (After entering every record, your program should ask the user if he/she wants to continue or not.)

          

        

        Solution:

        OPEN "info.dat" FOR OUTPUT AS #1

        top:

        CLS

        INPUT "Enter employee's name"; n$

        INPUT "Enter his post"; p$

        INPUT "Enter his department"; d$

        INPUT "Enter his salary"; s

        WRITE #1, n$, p$, d$, s

        INPUT "Do you want to add records"; y$

        IF UCASE$(y$) = "Y" THEN

        GOTO top

        CLOSE #1

        END

        
          	
            Write a program to display all records from a data file info.dat that contains the fields employee's name, post, department and salary. Also count the total number of records whose salary is more than 5000.

          

        

        Solution:

        OPEN "salary.dat" FOR INPUT AS #1

        DO WHILE NOT EOF(1)

        CLS

        INPUT #1, n$, p$,d$,s

        PRINT n$, p$,d$,s

        IF s> 5000 THEN

        c=c+1

        LOOP

        PRINT "The total records with salary > 5000 is :::: "; c

        CLOSE #1

        END
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            Write a program to create a sequential file result.dat to store the information of 10 students. The related information title are: name, class and marks secured in three subjects.

          

        

        Solution:

        OPEN "result.dat" FOR OUTPUT AS #1

        FOR i = 1 TO 10

        INPUT "Enter a name ::: "; n$

        INPUT "Enter a class ::: "; c$

        INPUT "Enter marks in english ::: "; e

        INPUT "Enter marks in maths ::: "; m

        INPUT "Enter marks in computer ::: "; c

        WRITE #1, n$, c$, e,m,c

        NEXT

        CLOSE #1

        
          	
            A sequential data file RESULT.DAT contains the name and marks secured by the students in three subjects. Assuming that mark for each subject is 32, write a BASIC program to count the number of students passed.

          

        

        Solution:

        OPEN "result.dat" FOR INPUT AS #1

        WHILE NOT EOF(1)

        INPUT #1,n$,c$,e,m,c

        IF e >= 32 AND m >= 32 AND c >= 32

        THEN t = t + 1

        PRINT n$, c$, e, m, c

        WEND

        PRINT "Total number of passed students ::: "; t

        CLOSE #1
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            Write a program to open a data file EMP.DAT in append mode and store information such as name, address and salary. The program should allow user to input records as needed. After the record entry, the program should display all the records from the file EMP.DAT.

          

        

        Solution:

        REM "To create the file EMP.DAT"

        OPEN "EMP.DAT" FOR APPEND AS #1

        DO

        CLS

        INPUT "Enter employee's name"; n$

        INPUT "Enter his address"; ad$

        INPUT "Enter his salary"; s

        WRITE #1, n$, ad$, s

        INPUT "Do you want to add records"; ch$

        LOOP WHILE UCASE$(ch$="Y")

        CLOSE #1

        REM "To read the file EMP.DAT"

        PRINT "Name", "Address", "Salary"

        OPEN "EMP.DAT" FOR INPUT AS #1

        WHILE NOT EOF(1)

        CLS

        INPUT #1, n$, ad$, s

        PRINT n$, ad$, s

        WEND

        CLOSE #1

        END

        
          	
            Write a program to create a data file ELECT.DAT containing consumer number, consumer name, last months electric meter reading and current months reading. (After entering every record, your program should ask the user if he/she wants to continue or not.)
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        Solution:

        OPEN "elect.dat" FOR OUTPUT AS #1

        CLS

        top:

        INPUT "Consumer's name"; n$

        INPUT "Last month reading"; l

        INPUT "Current month reading"; c

        WRITE #1, n$, l, c

        INPUT "Do you want to continue"; y$

        IF UCASE$(y$) ="Y" THEN

        GOTO top

        CLOSE #1

        END

        
          	
            Write a program to create a data file named INFO.DAT contains name, address and salary. (After entering every record, your program should ask the user if he/she wants to continue or not.)

          

        

        Solution:

        OPEN "info.dat" FOR OUTPUT AS #1

        top:

        INPUT "Enter a name ::: "; n$

        INPUT "Enter a address ::: "; a$

        INPUT "Enter a salary ::: "; s

        WRITE #1, n$, a$, s

        INPUT "Do you want to continue ::: "; y$

        IF UCASE$(y$) ="Y" THEN

        GOTO top

        CLOSE #1

        
          	
            Write a program to display all the records of INFO.DAT for those persons whose location is "Bhaktapur".

          

        

        Solution:

        OPEN "info.dat" FOR INPUT AS #1

        DO

        INPUT #1, n$, a$, s

        IF a$ = "Bhaktapur" THEN

        PRINT n$, a$, s

        LOOP

        WHILE NOT EOF(1)

        CLOSE #1

        END
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        Review Exercises

        
          	
            Answer the following questions.

            
              	
                What is a file? Name the two types of file in data processing.

              

              	
                What is file organization? Name the two types of file organization supported by BASIC.

              

              	
                What is the purpose of OPEN statement?

              

              	
                What is the major difference between "O" mode and "A" mode of sequential file creation?

              

              	
                How does WRITE# statement differ from PRINT# statement?

              

              	
                What is the purpose of CLOSE statement? What happens when the CLOSE statement is used without arguments?

              

              	
                What is meant by file updation? Illustrate your answer with a diagram.

              

            

          

          	
            Write a program to open a data file (INFO.DAT) in output mode and store information of employees. The data file should store information such as employee name, post, department and salary. The program should allow user to input records as needed.

          

          	
            Write a program to display all records from a data file INFO.DAT that contains employee name, post, department and salary.

          

          	
            Write a program to create a sequential file and store the serial number, name, basic pay, house rent allowance, provident fund and LIC of five employees of a company.

          

          	
            A sequential data file result.dat contains the name and marks secured by students in three subjects. Assuming that mark for each subject is 32, write a BASIC program to count the number of passed students.

          

          	
            Write a BASIC program to handle the following cases:

          

        

        Case 1: To ask the name, address and phone number of five students and store it in a sequential file STUD.DAT.

        Case 2: To read the records from STUD.DAT.

        Case 3: To edit the telephone number of a candidate.

        Case 4: To delete unwanted records from the data file.

        Case 3: To search for records based on the name.

        Case 6: To quit.
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            Write a program to create a sequential file "EMP.DAT" which asks name, post and salary of employee. The program should prompt the user whether another record has to be entered.

          

          	
            A sequential data file "EMP.DAT" contains name, post and salary of employees. Write a program to update the salary of every employee by 15%.

          

          	
            Write a program to delete all records having salary lesser than 2500 from the data file "EMP.DAT" having the fields: name, post and salary.

          

          	
            Write a program to open a data file "EMP.DAT" that contains name, address and telephone number of ten students. Now display all the records whose address is "Bhaktapur".

          

          	
            Write a program to display all records having salary less than 2500 from the data file "EMP.DAT" having the fields Name, Post and Salary.

          

          	
            Write a program to display only those records whose price is 300 or more from a sequential data file "PUB.DAT" that contains book name, publisher's name, author's name and price.

          

          	
            Write a program to ask students' name, class and marks secured in three subjects. Store the data in a sequential data file "PUB.DAT" along with the total marks. Make a provision to ask the user to enter another record.

          

          	
            Write a program to create a sequential data file to store name, age, and address of user.

          

          	
            Write a program to create a sequential datafile "STAFF.DAT" to store Name, Gender, Age and Salary of employees'.

          

          	
            Write a program to display all records whose salary is greater than 5000 of “ STAFF. DAT" file.

          

          	
            Create a sequential data file "MARKS.DAT" to store student's name and marks in Eng, Math and Computer of number of students.

          

          	
            Write a program to display the records of files created in 2(d) whose marks in English is greater than 60.

          

          	
            Write a program to display only those records whose price are 300 or more from a sequential data file "library.dat" that contains book name, publisher's name, author's name and price.

          

          	
            Write a program to append name, identification number and post of a staff in an existing data file "INFO.DAT". The program should be able to store any number of records as per the user's desire. Assume that the file is already there in your computer.

          

          	
            A sequential data file "sal.dat" contains employee name, post, department and salary. Write a program to display those records whose salary is above 50000 and post is Managing Director.

          

          	
            Write a program to create a sequential data file named "Supplier.txt " to store item code, Item_Name, Quantity and Supplier_Date for ten suppliers.

          

          	
            Write a program to display all records of the data file named "Supplier.txt" and also display total number of records at the bottom.
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        Lab Work-1

        
          Practical Sheet-1

          
            	
              Write a program to ask name, location, contact number and number of staff of a school and store them in a data file "info.dat".

            

            	
              Write a program to create a data file "student.dat" to store name, roll, address and DOB of a student.

            

            	
              Write a program to create a data file "record.dat" to store name, ID number, address and contact number.

            

            	
              Write a program in QBASIC to create a sequential data file "book.txt" which ask the Book's Title, Author's name, Edition date, price and copies of books. Program should ask the user's choice for more records.

            

          

        
        
          Practical Sheet-2

          
            	
              Write a program to display all the records of emp.dat for those persons whose location is "Baneshwor".

            

            	
              Write a program to read all the data from the sequential file "emp.dat".

            

            	
              Write a program to display all the records from "bank.dat" where data are name, ID number, address and contact number.

            

            	
              A sequential data file "test.txt" contains name and marks secured in three subjects. Write a program to count the students who has secured more than 70%.

            

            	
              Write a program to display all the records from "sal.dat" for the employees whose salary is more than 5000 and increase their salary by 20%.

            

          

        
        
          Practical Sheet-3

          
            	
              Write a program to append a record in the file "STAFF.DAT" where data are name, ID number, address and contact number.

            

            	
              Write a program to append name, identification number and post of a staff in an existing data file "record.dat". The program should be able to store any number of records as per the user's desire. Assume that the file is already there in your computer.

            

          

          
            	
              c: A sequential data file "EXAM.TXT" contains name and marks secured in three subjects. Write a program to display the record of student who has scored the highest mark in the examination.

            

          

          
            	
              Write a program to read all the records of data file "EXAM.TXT" and then copy the records of all the passed students in a new data file "PASS.TXT". Assume the pass mark is 32.
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          Practical Sheet-4

          
            	
              Write a program to store employees' name, address, phone, age and service year, in a sequential data file "emprec.dat".

            

            	
              Write a program to display all the records having age greater than 60 and service year greater than or equal to 20 years from the data file "emprec.dat".

            

            	
              Write a program in QBASIC to create a sequential data file "info.txt" which asks the name, address and salary of ten employees.

            

            	
              Write a program to display all the records from "info.txt" for the employees whose salary is more than 10000 and update their salary by 10%.

            

            	
              Write a program to read all the records from the EMP.REC and find the total basic salary the company has to pay to its employee.

            

          

        
        
          Practical Sheet-5

          
            	
              Write a program to create a sequential data file "info.dat" to store name, age, phone number and address of five students.

            

            	
              Write a program to display the contents of the sequential data file "info.dat".

            

            	
              Write a program to store employees' name, address, phone age and salary in a sequential data file "emprec.dat".

            

            	
              Write a program to display all the records having age greater than 60 and salary lesser than 50000 from the data file "emprec.dat"

            

            	
              Write a program to ask name, symbol number and grand total of five students and save them in a data file "exam.dat".

            

            	
              Write a program to display all the records having grand total greater than 600 from the data file "exam.dat".

            

            	
              Write a program to create a data file EMP.REC containing emp_num, emp_ name and basic_salary of five employees.

            

            	
              Write a program to read all the records from the EMP.REC and find the total basic salary the company has to pay to its employee.

            

            	
              Write a program to create a data file stud.dat containing student's name, class and marks in five different subjects.

            

            	
              A sequential data file "sal.dat" contains employee name, post, department and salary. Write a program to display those records whose salary is above 50000 and post is Managing Director.

            

            	
              Write a program to create a sequential data file named "Supplier.txt " to store item code, Item_Name, Quantity and Supplier_Date for ten suppliers.

            

            	
              Write a program to display all records of the data file named "Supplier.txt" and also display total number of records at the bottom.
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      Chapter 11 - INTRODUCTION TO C-PROGRAMMING

      
        Learning Objectives

        In this chapter, you will be able to:

        
          	
            Explain the features of C programming language.

          

          	
            Explain the different elements of C programming language.

          

          	
            Explain the two fundamental statements that control the flow of execution of statements.

          

          	
            Define looping and nested loop.

          

          	
            Explain the syntax and use of looping statements.

          

        

      
      
        INTRODUCTION

        Ken Thompson created the B language in 1969 from Martin Richard's BCPL (Basic Combined Programming Language). He used assembly language and B to produce the initial versions of the UNIX operating system. BCPL and B were typeless languages in which variables were simply words in memory. Dennis Ritchie of Bell Laboratories later converted B into C by retaining most of B's syntax in 1972 and wrote the first compiler. This was implemented on DEC's PDP 11 and it was first used as the system's language for rewriting the UNIX operating system. Later on, UNIX, its tools and C grew simultaneously. In 1978, Kernighan and Ritchie wrote a book entitled 'The C Programming Language' that became the language definition for almost a decade.

      
      
        CHARACTERISTICS OF C-LANGUAGE

        C-Language is a programming language widely used for systems programming. It exhibits the following specific characteristics:

        
          	
            It is a structured programming language.

          

          	
            It is a general purpose programming language.

          

          	
            It has rich and powerful set of operators.

          

          	
            It supports a rich set of data declaration and data type.

          

          	
            It has 32 reserved words.

          

          	
            It provides low-level access to computer memory by converting machine addresses to typed pointers.

          

          	
            It allows manipulation of internal process registers.
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        ELEMENTS OF C-LANGUAGE

        The important elements of C-Language are:

        
          'C' CHARACTER SET

          Character set is a set of valid characters that a language can recognize. It affects the fundamental part of the program code, the storage and transmission of data and the logic with which you manipulate text. A character set represents any letter, digit, or any other sign. The C - langauge has the following character set:

          
            	
              Letters: A-Z, a-z

            

            	
              Digits: 0-9

            

            	
              Special Symbols: Space + -* / ^ \() [] {} = !=< > . '"$ , ; : % ! & ? _ (underscore) # <= >=@

            

            	
              White spaces: Blank space, Horizontal tab, Carriage return, Newline, Form feed.

            

          

        
        
          'C' KEYWORDS

          'C' keyword is a word that has special meaning for the compiler. Keywords can only be used for some special purposes. These are also known as reserved word, which means these words cannot be used as identifiers. The table below shows a complete list of the C keywords. Note that they are case sensitive.

          
            
              
              
              
              
            
            
              
                	auto
                	break
                	case
                	char
              

            
            
              
                	const
                	continue
                	default
                	do
              

              
                	double
                	else
                	enum
                	extern
              

              
                	float
                	far
                	for
                	goto
              

              
                	if
                	int
                	long
                	near
              

              
                	register
                	return
                	short
                	signed
              

              
                	static
                	struct
                	switch
                	typedef
              

              
                	union
                	unsigned
                	void
                	while
              

            
          

        
        
          VARIABLES

          Variable is a named storage location in the computer's memory for holding a piece of information. It has a name and a value. Each variable has a type that determines what you can store in it. The information stored in variables may change while the program is running.
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            Rules for naming variables in C-Language:

            The C-Language defines certain rules for naming variables. You must name variables according to these rules; otherwise, your program will not compile.

            
              	
                Variable name must begin with a letter or an underscore ('_'), which may be followed by a sequence of letters, digits (0-9), or "_".

              

              	
                Variable names must be unique.

              

              	
                'C' keywords should not be used as variable names.

              

              	
                Both upper case and lower case letters are permitted.

              

              	
                The name of a variable needs to be without any embedded space.

              

            

          
          
            Examples of variable names

            
              	
                int a;

              

              	
                char firstname;

              

            

          
          
            Variable Definition

            The definition of a variable causes memory to be allocated to it. The general format is: Data type variable name, variable name.

            For example,

            
              	
                int i;

              

              	
                char firstchar;

              

            

          
          
            Variable Initialization

            The initialization of a variable inserts a value in the memory space allocated to the variable. A variable is allocated a value either at the time of its definition or anywhere in the program after its definition and before its use. Assignment operator is used to initialize values to variables. The general format is:

            Data type variable name=value;

            Or,

            Data type variable name;

            variable name = value;

            For example,

            int num;

            num=50;
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          CONSTANTS

          Constant is a data item which does not change its value during the execution of a program. It is often referred to as literals.

          The C-Language provides several different kinds of constants:

          
            Integer constant

            Integer constant is a whole number without any fractional part. It may contain + or -sign. A number with no sign is assumed to be positive. Commas cannot appear in an integer constant.

            For example,

            int n=20;

          
          
            Real constant

            Real constant is a number having fractional parts. It may also have either + or - sign preceding it. A real constant with no sign is assumed to be positive.

            For example,

            float num=234.20;

          
          
            Character constant

            Character constant is a single character enclosed in single quotes. For example,

            int char='t';

          
          
            String constant

            String constant is a sequence of characters surrounded by double quotes.

          
        
      
      
        DATA TYPES

        Data type is defined as the set of possible values a variable can hold. The power of a programming language is often measured by the variety and abundance of data types that it supports. There are four basic data types in C. They are char, int, float and double.
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                Data Type
              
              	
                Byte
              
              	
                Range
              
            

          
          
            
              	char
              	1
              	0 to 255
            

            
              	int
              	2
              	-32768 to 32767
            

            
              	float
              	4
              	6 digits of precision
            

            
              	double
              	8
              	12 digits of precision
            

          
        

      
      
        DATA TYPE MODIFIERS

        A modifier is used to change the meaning of the basic data type according to the requirement of the program. The data modifiers are short, unsigned and long. Following table shows data type modifiers with memory consumption.

        
          
            
            
          
          
            
              	
                Modifier
              
              	
                Bytes
              
            

          
          
            
              	short int
              	2
            

            
              	long int
              	4
            

            
              	unsigned short
              	2
            

            
              	unsigned long int
              	4
            

          
        

      
      
        OPERATORS

        C-Language provides a rich operator environment. Operators are the symbols, which are used to compute values, and test multiple conditions. Operators represent the operations and operations are performed on objects, such objects are called the operands. The operators provided by C-Language are classified under different categories. They are:

        
          	
            Arithmetic operators

          

          	
            Arithmetic assignment operators

          

          	
            Unary operators

          

          	
            Relational operators

          

          	
            Logical operators

          

          	
            Ternary operator

          

        

        
          ARITHMETIC OPERATORS

          Arithmetic operators are used for various mathematical calculations. There are five different arithmetic operators in C-Language. They are addition, subtraction, multiplication, division and remainder, which are +, -, *, / and % respectively. These operators work on all the data types. Each operator requires at least two values called operands. The following table lists the arithmetic operators:

          
            
              
              
              
              
            
            
              
                	
                  Operator
                
                	
                  Name
                
                	
                  Example
                
                	
                  Result
                
              

            
            
              
                	+
                	Addition
                	A+ B
                	7
              

              
                	-
                	Subtraction
                	A- B
                	3
              

              
                	*
                	Multiplication
                	A * B
                	10
              

              
                	1
                	Division
                	A/ B
                	5
              

              
                	1
                	Integer Division
                	AB
                	2
              

              
                	%
                	Modulus
                	A % B
                	1
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          ASSIGNMENT OPERATORS

          Assignment operator is represented by the symbol '='. The assignment operator takes the value on the right side and stores it in the variable on the left side. The syntax is as follows:

          x<operator> =y

          
            
              
              
              
            
            
              
                	
                  Operator
                
                	
                  Meaning
                
                	
                  Example
                
              

            
            
              
                	=
                	Assignment
                	x =y
              

              
                	+=
                	Add to
                	x+=y
              

              
                	==
                	Subtract from
                	x -= y
              

              
                	*=
                	Multiply by
                	x *= y
              

              
                	/=
                	Divided by
                	x/=y
              

              
                	%=
                	Modulo by
                	x%=y
              

            
          

        
        
          UNARY OPERATORS

          Unary operators are operators that act upon a single operand to produce a new value. C-Language supports two important operators called increment and decrement operators or unary operators.

          
            
              
              
              
            
            
              
                	
                  Operator
                
                	
                  Meaning
                
                	
                  Example
                
              

            
            
              
                	++
                	Increases the value of the operand
                	x++
              

              
                	--
                	Increases the value of the operand
                	X --
              

            
          

        
        
          RELATIONAL OPERATORS

          Relational operator is used to evaluate and compare two values of the same type, either both numeric or both string. The result of comparison is either TRUE or FALSE. This result can then be used to make decision regarding program flow. The relational operators used in C-Language are:

          
            
              
              
              
            
            
              
                	
                  Operator
                
                	
                  Meaning
                
                	
                  Example
                
              

            
            
              
                	= =
                	Equal to
                	a == b
              

              
                	<
                	Less than
                	a > b
              

              
                	>
                	Greater than
                	a ≤ b
              

              
                	<=
                	Less than or equal to
                	a >= b
              

              
                	>=
                	Greater than or equal to
                	a >=b
              

              
                	!=
                	Not equal to
                	a != b
              

            
          

        
        
          LOGICAL OPERATORS

          Logical operator is used to connect two or more relational expressions to evaluate a single value as True or False. These values can be used to make decisions about program flow. The commonly used logical operators in C-Language are &&, || and !.
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                  Operator
                
                	
                  Meaning
                
                	
                  Example
                
              

            
            
              
                	&
                	Logical AND
                	a && b
              

              
                	||
                	Less than
                	a||b
              

              
                	!
                	Logical OR
                	! a
              

            
          

          
            Rules of logical operators

            
              	
                The output of the logical AND operation is true if both its operands are true. For all other combinations, the result is false.

              

              	
                The output of the logical OR operation is false if both operands are false. For all other combinations, the result is true.

              

              	
                . The logical NOT is a unary operator. It negates the value of the operand.

              

            

          
        
        
          TERNARY OPERATOR

          Ternary operator is powerful and unique. It provides a "shorthand" method of expressing a simple if/else statement. The operator consists of the question-mark (?) and the colon (:). The general format is:

          expression ? expression : expression;

        
      
      
        Solved Problem

        /* This is first C program */

        #include <stdio.h>

        void main()

        printf("Welcome to C programming");

        getch();

        The above program produces the following output.

        Welcome to C programming

        The above program is one of the simplest programs that can be written in C. Let's examine the program line by line.

      
      
        FORMATTED INPUT-OUTPUT

        C provides the standard functions, scanf() and printf(), for performing formatted input and output respectively. They are included in the header file, stdio. These functions accept, as parameters, a format specification string and a list of variables. The format specification string is a character string that specifies the data type of each variable for input or output and the size or width of the input or output.
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          printf() Function

          The printf() is a function used to send formatted output to the standard output device based on a format specification. The format specification string and the data to be output, are the parameters to the printf() function. The general format is:

          printf(format, data1, data2, ... );

          where,

          format is the format specification string. For each variable to be displayed this string contains a specification beginning with the symbol %, followed by a character called the conversion character.

          Example:

          printf("%c", inp);

          
            
              
              
            
            
              
                	
                  Format specifier
                
                	
                  Meaning
                
              

            
            
              
                	%d
                	The data is formatted to integer.
              

              
                	%c
                	The data is formatted as a character.
              

              
                	%s
                	The data is a string and characters from the string are printed until a NUL character is reached.
              

              
                	%f
                	The data is output as float or double with a default precision of 6.
              

            
          

          Other symbols permitted in the format specification string are:

          
            
              
              
            
            
              
                	
                  Symbol
                
                	
                  Meaning
                
              

            
            
              
                	In
                	Used for a new line.
              

              
                	It
                	Used for tab
              

            
          

        
        
          scanf() Function

          The scanf() is a function used for formatted input from the standard input device (the keyboard) and provides many of the conversion facilities of the printf() function. The general format is:

          scanf(format, data1, data2, ... );

          The scanf() function reads characters from the standard input device, formats them according to the format specification string, and stores the input in memory locations represented by the other arguments (datal, data2, ... ).

          Examples:

          scanf("%d", &a);

          scanf("%d %d", &a, &b);

          scanf("%f", amt);

          scanf("%c", ch);
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        Solved Problem

        #include <stdio.h>

        void main()

        {

        int l,b,area;

        printf("Enter the length of a rectangle");

        scanf("%d", &1);

        printf("Enter the breadth of a rectangle");

        scanf("%d",&b);

        area=1*b;

        printf("In The area is=%d",area);

        getch();

        }

        Program Output:

        Enter the length of a rectangle 20

        Enter the breadth of a rectangle 30

        The area is=600

      
      
        CONTROL FLOW STATEMENTS

        A computer program is a set of statements which are executed in the sequential order. This type of program is sometimes called an in-line program. But some programs do not execute all their statements in sequential order. Most of the programming languages decide what to do in response to changing circumstances. The flow of control jumps from one part of the program to another, depending on the calculations performed in the program. Program statements that cause jumps are called control statements. The control statements of C-Language can be put into the following categories:

        
          	
            Selection statements

          

        

        
          	
            Looping statements

          

        

        
          SELECTION STATEMENTS

          Selection statements allow your program to choose different path of execution based upon the outcome of an expression or the state of a variable. C supports two major types of selection statements: if statement and switch statement.
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            if Statement

            The if statement is a selection statement. If the condition is true then the statement after the condition will be executed otherwise execution will skip to the next statement. The general format is:

            if (condition)

            statement;

            or,

            if (condition)

            statement1;

            statement2;

            // Place as many statements // here as necessary.

            
              Solved Problem

              #include<stdio.h>

              void main()

              {

              int n,r; printf("Enter any number");

              scanf("%d",&n);

              r=n%2;

              if (r == 0)

              printf("It is an even number.");

              getch();

              }

            
          
          
            if ... else Statement

            The most common selection statement in C program is the if ... else statement. The execution of the if ... else statement starts with the evaluation of conditions. The statement tests one condition; if the first condition is false, the other is tested. The general format is:

            if (condition)

            statement1;

            else statement2;
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            switch Statement

            C programming provides a multi-branch selection statement known as switch. This selection statement successively tests the value of an expression against a list of integer or character constants. When a match is found, the statements associated with that constant are executed. If no case constant matches the condition-variable, the control passes to the statement labelled default. A break statement is used to exit the switch statement. The general format is:

            switch (expression)

            {

            case value1:

            statement block;

            break;

            case value2:

            statement block;

            break;

            default: statement block

            }

            
              Solved Problem

              # include<stdio.h>

              # include<conio.h>

              void main( )

              {

              char ch;

              printf("Enter the letter: ");

              ch = getche( );

              switch (ch)

              {

              case 'a';

              case 'e';

              case 'i';

              case 'o';

              case 'u';

              printf(" is a vowel\n");

              break;

              default:

              print(" is a consonant");

              }

              getch( );

              }
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          LOOPING STATEMENTS

          A looping statement causes a section of a program to be repeated a certain number of times The repetition continues while the condition set for it remains true. When the condition becomes false, the loop ends and the control is passed to the statement, following the loop. The three types of looping statements are for loop, while loop and do ... while loop.

          
            for Statement

            The for loop construct provides a compact way of specifying the statements that control the repetition of the steps within the loop. This makes the program more readable and easily understandable. The for statement consists of the keyword, for, followed by parentheses containing three expressions, each separated by a semicolon. These are the initialization expression, the test expression, and the increment/decrement expression.

            The general format is:

            for (initialization;test;update) statement;

            or

            for (initialization;test;update)

            {

            statement;

            ..

            }

            
              Solved Problem

              #include<stdio.h>

              #include<conio.h>

              void main()

              {

              int var;

              clrscr();

              for (var =1; var <= 10;var++)

              {

              printf("%d\n",var*var);

              }

              getch();

              }
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            while Statement

            The while statement is an entry controlled looping statement, which checks the condition before entering the loop. The while loop causes your program to repeat a sequence of statements as long as the starting condition remains true. As soon as the condition becomes false, the program control leaves the loop and goes to the next immediate statement after the while loop. The general format is:

            while (condition)

            statement;

            or,

            while (condition)

            {

            statement;

            statement;

            …

            }

          
          
            do ... while Statement

            The do ... while is an exit controlled looping statement. It executes the body of the loop before its execution is tested and ensures that the body always executes at least one time. The do ... loop places its conditional expression at the bottom of the loop. The general format is:

            do

            {

            statement block;

            }

            while(condition);

          
        
        
          NESTED LOOPING

          A loop structure placed inside another loop structure is said to be a nested loop. When a loop is defined inside another loop, the inner loop operates as many times for all the values of the outer loop. The rules for the formation of nested loop are:

          
            	
              An outer loop and inner loop cannot have the same control variable.

            

            	
              The inner loop must be completely nested inside the body of the outer loop.

            

            	
              The inner loop must terminate before the outer loop.

            

            	
              Outer loop opens first but closes last.

            

            	
              Loops must never cross each other.
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        Terms to Remember

        
          
            
            
          
          
            
              	Character set
              	A set of valid characters that a language can recognize.
            

          
          
            
              	'C' keywords
              	A set of valid characters that a language can The words which have special meaning for the compiler.
            

            
              	Variable
              	A named storage location in the computer's memory for holding a piece of information.
            

            
              	Constant
              	A value that do not change during the execution of a program.
            

            
              	Operator
              	The special symbols that are meant for specific tasks or operations.
            

            
              	Data type
              	A set of data with values having predefined characteristics.
            

            
              	Looping statement
              	A statement that cause a section of a program to be repeated a certain number of times.
            

          
        

      
      
        Memory Bytes

        
          	
            Structured programming facilitates program understanding and modification and has a top-down design approach, where a system is divided into compositional subsystems.

          

          	
            C program is a high-level programming language developed by Dennis Ritchie at Bell Labs in the mid 1970s.

          

          	
            Character set is a set of valid characters that a language can recognize.

          

          	
            Keyword is a reserved words that has standard and predefined meaning in C.

          

          	
            Data type is an instruction that is used to declare the category or type of variables being used in the program.

          

          	
            A modifier is used to change the meaning of the basic data type according to the requirement of the program.

          

          	
            Variable is a name that can be used to store values.

          

          	
            The process of assigning an initial value to a variable is known as initialization of variable.

          

          	
            The printf() is a function used to send formatted output to the standard output device based on a format specification.

          

          	
            A selection statement selects among a set of statements depending on the value of a controlling expression.

          

          	
            The switch statement executes one or more of a series of cases, based on the value of a controlling expression.

          

          	
            A loop structure placed inside another loop structure is said to be a nested loop.
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        Solved Problem

        
          	
            Write a program to generate the first ten natural numbers.

          

        

        Solution:

        #include<stdio.h>

        #include<conio.h>

        void main()

        {

        for (x=1, x <= 10, x++)

        clrscr();

        printf("%d",x);

        getch();

        }

        
          	
            Write a program to input a number and reverse it.

          

        

        Solution:

        #include<stdio.h>

        #include<conio.h>

        void main()

        {

        int n, rem, rev=0;

        clrscr();

        printf("Enter a number");

        scanf("%d", &n);

        while(n != 0)

        {

        rem=n%10;

        n=n/10;

        rev=rev*10+rem;

        } printf("The reversed number=%d",rev);

        getch();

        }
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            Write a program to print the following output using while nested loop.

          

        

        1

        22

        333

        4444

        55555

        Solution:

        # include<stdio.h>

        # include<conio.h>

        void main()

        {

        int o=1;

        while(o <= 5)

        { int i=1;

        while(i <= 0)

        {printf("%d",o);

        i=i+1;

        }

        o=0+1;

        printf("\n");

        }

        
          	
            Write a program to check whether an input number is even or odd.

          

        

        Solution:

        #include<stdio.h>

        # include<conio.h>

        void main()

        {

        int n,r; printf("Enter any number");

        scanf("%d",&n);

        r=n%2;

        if(r == 0)

        printf("It is an even number.");

        else

        printf("It is an odd number.");

        getch();

        }
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        Review Exercises

        
          	
            State whether the following statements are true or false. Rewrite each false statement to make it a true statement.

          

        

        
          	
            Ken Thompson created the B language in 1969 from Martin Richard's BCPL (Basic Combined Programming Language).

          

          	
            Data type is defined as the set of possible values a variable can hold.

          

          	
            Unary operator is used to evaluate and compare two values of the same type, either both numeric or both string.

          

          	
            The for loop construct provides a compact way of specifying the statements that control the repetition of the steps within the loop. This makes the program more readable and easily understandable. The for statement con

          

          	
            C programming language provides a data structure called the array, which can store a fixed-size sequential collection of elements of the same type.

          

        

        
          	
            Match the following.

          

        

        
          
            
            
          
          
            
              	Variable
              	The words which have special meaning for the compiler.
            

          
          
            
              	'C' keywords
              	A named storage location in the computer's memory for holding a piece of information.
            

            
              	Operator
              	A value that do not change during the execution of a program.
            

            
              	Data type
              	The special symbols that are meant for specific tasks or operations.
            

            
              	Constant
              	A set of data with values having predefined characteristics.
            

          
        

        
          	
            Answer the following questions.

          

        

        
          	
            What is C language? Who developed C language?

          

          	
            What are the characteristics of C language?

          

          	
            What is 'C' character sets?

          

          	
            What is variable? How do you declare a variable in C language?

          

          	
            What is a constant? List the different types of C language constants.

          

          	
            What is a data type? What are the basic types of data in C language?

          

          	
            What is a data type modifier? List the different types of data type modifiers with memory consumption.

          

          	
            What are operators? What are the different types of C operators?

          

          	
            What is a selection statement? List the selection statements of C program.
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            Point out errors, if any, in the following programs, after executing them on your computer.

          

        

        
          	
            Include<stdio.h>

          

        

        main()

        {

        int i,p,r,t;

        p=1000;

        r=10;

        t=4;

        i=(p*r*t)/100;

        printf("Interest is %d",i);

        }

        
          	
            main()

          

        

        { top:

        int a=2,c=1;

        printf("%d\t",a);

        a=a+2

        c=c+1

        if(c <= 100)

        goto top;

        }

        
          	
            Write down the output of the following programs.

          

        

        
          	
            #include<stdio.h>

          

        

        #include<conio.h>

        void main()

        {

        clrscr();

        int a=5;

        int c;

        for (c=1; c <= 10; c=c+1)

        {

        printf("%d\t",a);

        a=a+5;

        }

        getch();

        }
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            Rewrite the following programs.

          

        

        
          	
            (Use if statement)

          

        

        #include<stdio.h>

        #include<conio.h>

        void main()

        {

        clrscr();

        int a=5;

        int c;

        for (c=1; c <= 10; c=c+1)

        {

        printf("%d\t",a);

        a=a+5;

        }

        }

        
          	
            (Use while statement)

          

        

        #include<stdio.h>

        #include<conio.h>

        void main()

        {

        int n, num, digit, reverse=0;

        clrscr();

        printf("Enter the number");

        scanf("%d",&num);

        n=num;

        do

        {

        digit=num%10;

        reverse=reverse*10+digit;

        num=num/10;

        } while (num != 0);

        if(n == reverse) printf("Number is palindrome");

        else

        printf("Number is not palindrome");

        getch();

        }

        
          	
            Write a C program to find the cost of painting the four walls of a room.

          

          	
            Write a program to input the values of two angles and find out the third angle of a triangle. (Hint: The sum of all the three angles of a triangle is 180º.)

          

          	
            Write a C program that calculates the area of a circle. The formula for the area of a circle is pi times the radius squared.

          

          	
            Write a program to input the side of a cube. Print the volume and the total surface area.
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            Write a program in C to input sales amount for a salesman. Print sales commission using the following ranges of values.

          

        

        
          
            
            
          
          
            
              	
                Sales amount
              
              	
                Commission
              
            

          
          
            
              	Below 5000
              	No commission
            

            
              	>=5000 and <10000
              	10%
            

            
              	>=10000
              	15%
            

          
        

        
          	
            Write a program in C to input number of passengers and the destination. The program should calculate total bus fare and discount according to the following conditions. The rates for different destinations are given below:

          

        

        
          
            
            
          
          
            
              	
                Destination
              
              	
                Rate
              
            

          
          
            
              	Pokhara
              	280
            

            
              	Butwal
              	180
            

            
              	Chitwan
              	150
            

          
        

        
          
            
            
          
          
            
              	
                Number of passengers
              
              	
                Discount
              
            

          
          
            
              	Below 5
              	No discount
            

            
              	5 or above
              	5%
            

          
        

        
          	
            Palindrome words are those which spell the same from both the sides. Write a C program to input a number and check whether it is a palindromic number or not.

          

          	
            Write a C program to input a binary number and print its equivalent decimal number.

          

          	
            Write a C program that prints the first ten terms of the Fibonacci series. In fibonacci series, each number is the sum of its two preceding numbers.

          

          	
            Write a C program to find the factorial of N, where the values of N is input by the user. The factorial of N is equal to 1 x 2 x 3 x 4 x 5 x .... N.

          

          	
            Given the following numbers:

          

        

        20, 35, 21, 22, 46, 36, 25, 15, 48, 45

        Write a C program to count the even and odd numbers separately.

        
          	
            Write a C program to generate the following series: (Use all the looping statements).

          

        

        
          	
            1,.3, .05, .007, .0009

          

          	
            1, 27, 125, 343, 729

          

          	
            1, 4, 9, 16, 25
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        Lab Work

        
          	
            Write a C program to find the area of the four walls of a room. (Hint: Area = (2 * (length + breadth)) * height)

          

          	
            Write a C program to input principal, rate and time and find the simple interest.

          

          	
            Write a C program to read two numbers (25 and 2) and print their quotient and remainder.

          

          	
            Write a C program to compute the area and perimeter of a circle for a given radius r.

          

          	
            Write a program to compute the gain and gain percentage of any computer device having cost price and selling price.

          

          	
            In a town, the percentage of men is 52. The percentage of total literacy is 48. If total percentage of literate men is 35 of the total population, write a program to find the total number of illiterate men and women if the population of the town is 80,000.

          

          	
            Write a C program to input marks in English, Science and Maths. Find the total and percentage. If the percentage is equal to or greater than 50, then print "passed" otherwise print "failed".

          

          	
            Write a C program to find the first ten natural numbers.

          

          	
            Write a C program that prints the sum of the first ten natural numbers.

          

          	
            Write a C program to print the first ten even numbers.

          

          	
            Write a C program to generate the following series: (Use all the looping statements).

          

        

        
          	
            1, 3, 5, 7, 9

          

          	
            ii. 1, 4, 9, 16, 25

          

        

        
          	
            Write a C program to find the factorial of N, where the values of N is input by the user. The factorial of N is equal to 1 x 2 x 3 x 4 x 5 x .... N.

          

          	
            Write a C program to generate the following patterns:

          

        

        
          	
            5

          

        

        55

        555

        5555

        55555

        
          	
            54321

          

        

        5432

        543

        54

        5

        
          	
            1

          

        

        12

        123

        1234

        12345
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            1

          

        

        121

        12321

        1234321

        123454321
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    PROJECT WORK
    
    

  
  
    
      PROJECT WORK

      Swastik Library System is having a problem to maintain all the information about the books so they want to computerize the library system to improve the management of books. The program should maintain all the information about the book detail such as Book_Code, Book_Name, Author and No. of Books.

      The program should have a menu that allows the user to perform the following tasks:

      
        	
          Add new records to the file.

        

        	
          Display the contents of the entire file.

        

        	
          Modify any record in the file.

        

        	
          Delete any unwanted records from the file.

        

        	
          Search for a particular book's name and display it.

        

      

      Solution:

      MAIN.BAS

      The MAIN.BAS is used to show the various options provided in the program. It dispatches program control to the appropriate module, based upon the users choice of options. These options are:

      
        	
          Add Record

        

        	
          Display Record

        

        	
          Modify Record

        

        	
          Delete Record

        

        	
          Search Record

        

      

    
  

  
    
    
    FLOWCHARTS TO BE DONE
    
    

  
  
    
      FLOWCHARTS TO BE DONE

      
        Sample Data:

      
        
          
          
        
        
          
            	
              Record 1
            
            	
              Record 2
            
          

        
        
          
            	B001
            	B002
          

          
            	Computer Application
            	C-Programming
          

          
            	Purushutam
            	Manish
          

          
            	500
            	347
          

          
            	Record 3
            	Record 4
          

          
            	B003
            	B004
          

          
            	Computers in my World
            	Science is Fun
          

          
            	John
            	Rajesh
          

          
            	450
            	235
          

        
      

      Program Code:

      DECLARE SUB add1 ()

      DECLARE SUB display ()

      DECLARE SUB modify ()

      DECLARE SUB delete ()

      DECLARE SUB search ()

      CLS

      LOCATE 3, 20

      PRINT "St. Anthony's Library System"

      LOCATE 8, 20

      PRINT "1. ADD RECORD"

      LOCATE 9, 20

      PRINT "2. DISPLAY ALL RECORDS"

      LOCATE 10, 20

      PRINT "3. MODIFY RECORD"

      LOCATE 11, 20

      PRINT "4. DELETE RECORD"

      LOCATE 12, 20

      PRINT "5. SEARCH RECORD"

      LOCATE 13, 20

      PRINT "6. EXIT"

      LOCATE 15, 20

      INPUT "Enter the choice 1-6"; ch

      SELECT CASE ch

      CASE 1

      CALL add1

      CASE 2

      CALL display

      
        CASE 3

      CALL modify

      CASE 4

      CALL delete

      CASE 5

      CALL search

      CASE 6

      END

      END SELECT

      SUB add1

      OPEN "O", #1, "lib.dat"

      WHILE NOT UCASE$(choice$) = "N"

      INPUT "Book Code Number : "; bcode

      INPUT "Book's Name :"; bname$

      INPUT "Author's Name : "; aname$

      INPUT "No. of Books :"; n

      WRITE #1, bcode, bname$, aname$, n

      INPUT "Add more record (y/n)"; choice$

      WEND

      CLOSE #1

      END SUB

      SUB display

      PRINT "Book_Code", "Book_Name",_ "Author_Name", "No_of_Books"

      PRINT STRING$(60,"-")

      OPEN "I", #1, "lib.dat"

      WHILE NOT EOF(1)

      INPUT #1, bcode, bname$, aname$, n

      PRINT bcode, bname$, aname$, n

      WEND

      CLOSE #1

      END SUB

      SUB delete

      CLS

      INPUT "Enter the book's code"; ncode

      tem = 0

      OPEN "I", #1, "lib.dat"

      OPEN "O", #2, "temp.dat"

      WHILE NOT EOF(1)

      INPUT #1, bcode, bname$, aname$, n

      
        IF ncode = bcode THEN

      PRINT "Record is deleted"

      tem = 1

      ELSE

      WRITE #2, bcode, bname$, aname$, n

      END IF

      WEND

      IF tem = 0 THEN

      PRINT "Record Not Found"

      END IF

      CLOSE #1

      CLOSE #2

      KILL "lib.dat"

      NAME "temp.dat" AS "lib.dat"

      END SUB

      SUB modify

      CLS

      INPUT "Enter book's code"; ncode

      OPEN "I", #1, "lib.dat"

      OPEN "O", #2, "temp.dat"

      tem = 0 WHILE NOT EOF(1)

      INPUT #1, bcode, bname$, aname$, n

      IF (bcode <> ncode) THEN

      WRITE #2, bcode, bname$, aname$, n

      ELSE

      PRINT bcode, bname$, aname$, n

      tem = 1

      INPUT "Edit this record"; y$

      IF UCASE$(y$) ="Y" THEN

      INPUT "Enter book code number"; nbcode

      INPUT "Enter book name"; nbname$

      INPUT "Enter author's name"; naname$

      INPUT "Enter no.of books"; nn

      WRITE #2, nbcode, nbname$, naname$, nn

      PRINT "Record Modified ... "

      ELSE

      WRITE #2, bcode, bname$, aname$, n

      END IF

      END IF

      WEND

      
        IF tem = 0 THEN

      PRINT "Record Not Found"

      END IF

      CLOSE #1, #2

      KILL "lib.dat"

      NAME "temp.dat" AS "lib.dat"

      END SUB

      SUB search

      tem = 0

      OPEN "I", #1, "lib.dat"

      INPUT "Enter book code to search"; ncode

      WHILE NOT EOF(1)

      INPUT #1, bcode, bname$, aname$, n

      IF ncode = bcode THEN

      PRINT STRING$(35,"-")

      PRINT "Book Code :"; bcode

      PRINT "Book's Name :"; bname$

      PRINT "Author's Name :"; aname$

      PRINT "No. of books :"; n

      PRINT STRING$(35,"-")

      tem = 1

      END IF

      WEND

      IF tem = 0 THEN

      PRINT "Record Not Found"

      END IF

      CLOSE #1

      END SUB

    
  

  
    
    
    SEE SPECIFICTION GRID
    
    

  
  
    
      
        
      

      SEE SPECIFICTION GRID

      
        
          
          
          
          
          
        
        
          
            	
              Chapter
            
            	
              Very Short (1 Mark Each)
            
            	
              Short (2 Marks Each)
            
            	
              Long (4 Marks Each)
            
            	
              Total
            
          

        
        
          
            	Computer Fundamentals
            	6 × 1=6 (2 Qn.A, 2 TT, 2 FM)
            	5 × 2=10 (5 Qn.A)
            	1 × 4=4 (Number System)
            	20 Marks
          

          
            	DBMS
            	2 × 1=2 (2 Qn.A)
            	4 × 2=8 (4 Qn.A)
            	-
            	10 Marks
          

          
            	QBASIC
            	1 × 1=1 (1 Qn.A)
            	3 x 2=6 (Output, Debug, Qn.A]
            	2 × 4= 8 (WAP sub, function and file handling]
            	15 Marks
          

          
            	C-Programming
            	1 × 1=1 (Qn.A)
            	
            	1 ×4=4 (WAP in C)
            	5 Marks
          

          
            	Total
            	10 questions
            	12 questions
            	4 questions
            	50 Marks
          

        
      

      
        COMPUTER SCIENCE - GRADE 10 (SEE) THEORETICAL QUESTION PATTERN (50 MARKS)

        Time: 1hr 30 mins

        
          Group "A" [10 Marks]

          
            	
              Answer the following questions in one sentence: (6x1=6)

            

          

          
            	
              Computer Fundamentals

            

            	
              Computer Fundamentals

            

            	
              Database

            

            	
              Database

            

            	
              QBASIC Programming

            

            	
              C Programming

            

          

          
            	
              Technical Terms (2x1=2)

            

          

          
            	
              Computer Fundamentals

            

            	
              Computer Fundamentals

            

          

          
            	
              Full forms (2x1=2)

            

          

          
            	
              Computer Fundamentals

            

            	
              Computer Fundamentals

            

          

        
        
          
            
          

          Group "B" [24 Marks]

          
            	
              Answer the following questions: (9×2=18)

            

          

          
            	
              Computer Fundamentals

            

            	
              Computer Fundamentals

            

            	
              Computer Fundamentals

            

            	
              Computer Fundamentals

            

            	
              Computer Fundamentals

            

            	
              Database

            

            	
              Database

            

            	
              Database

            

            	
              Database

            

          

          
            	
              QBASIC Output finding with Dry Run - 1×2=2

            

            	
              QBASIC Program Correction (Debugging) - 2×1=2

            

            	
              QBASIC Analytical Questions - 1×2=2

            

          

        
        
          Group "C" [16 Marks]

          
            	
              Number System (Conversion / Calculation) - 4×1=4

            

            	
              QBASIC Program Writing

            

          

          
            	
              Sub and Function Procedure - QBASIC - 1 ×4=4

            

            	
              File Handling in QBASIC - 1×4=4

            

          

          
            	
              C Program Writing (if statement or Looping)- 1×4=4

            

          

          The End

        
      
      
        
          
        

        MODEL QUESTION SET-A

        
          Computer Science (Optional II)
        

        
          Grade 10
        

        Time: 1 hr 30 Min

        Full Marks:50

        
          Group 'A'

          
            	
              Answer the following questions in one sentence. [6×1=6]

            

          

          
            	
              Define Local Area Network (LAN).

            

            	
              Define Website.

            

            	
              Which data type is used to store numbers and symbols that represent money in Access?

            

            	
              Which object is used to print records in MS-Access?

            

            	
              What is e-business?

            

            	
              Write any two objects in MS-Access.

            

          

          
            	
              Write appropriate technical term for following: (2x1=2)

            

          

          
            	
              A type of network setup where each computer and network device is connected to a single cable or backbone.

            

            	
              The exchange of computer-stored messages by Internet.

            

          

          
            	
              Write full form of the following: (2x1=2)

            

          

          
            	
              WWW

            

            	
              NIC

            

          

        
        
          Group-B

          
            	
              Answer the following questions: (9 x 2=18)

            

          

          
            	
              What is a server?

            

            	
              List any two uses of the Internet.

            

            	
              What is hardware security? Write any four measures of hardware security.

            

            	
              What is a social media? State the major social media security threats.

            

            	
              Explain data sorting. List any two advantages of using it

            

            	
              What is RDBMS? Name any four RDBMS software.

            

            	
              Define online payment with examples.

            

            	
              What is query? List the different types of query.

            

            	
              What is a report? Write its importance.

            

          

          
            	
              
                Write down the output of the given program. Show with dry run in table. (2)

            

          

          DECLARE SUB result ()

          CALL result

          END

          SUB result

          n = 5

          c = 1

          WHILE c <= 5

          PRINT n;

          n=n*10+5

          c=c+ 1

          WEND

          END SUB

          
            	
              Re-write the given program after correcting the bugs : (2)

            

          

          DECLARE SUB pattern( )

          CALL SUB pattern

          END

          SUB pattern

          N=5

          C=1

          WHILE C <= 5

          DISPLAY N

          N=N*10+5

          C=C+1

          NEXT

          CLOSE SUB

          
            	
              Study the following program and answer the given questions: (2)

            

          

          DECLARE FUNCTION a(X)

          CLS x=5

          z=a(x)

          PRINT z

          END

          
            FUNCTION a(x)

          FOR i=1 to x

          s=s+i

          NEXT i

          a=s

          END FUNCTION

          
            	
              How many parameters are used in the program?

            

            	
              How many times statements S=S+I executes in above program?

            

          

        
        
          Group-C

          
            	
              Convert /calculate as per the instruction: (4x1=4)

            

          

          
            	
              (137)g= (?)2

            

            	
              (1AD)16 = (?) 10

            

            	
              (1111+1110)2 -(111)2 =(?)2

            

            	
              (110)2 + (11)2

            

          

          
            	
              :

            

          

          
            	
              Palindrome words are those which spell the same from both the sides. Write a BASIC program using SUB procedure PALINDROME (w$, n$) to check whether input word is a palindrome or not. (4)

            

            	
              Write a program to display all records from a data file EMP.DAT that contains the fields name, address and salary. Also count the total number of records whose total salary is more than 5000. (4)

            

            	
              Write a C program that asks Principal Amount, Rate and Time and calculates Simple Interest. OR Write a program that asks any two numbers and displays the smaller one. (4)

            

          

          The End

        
      
      
        
          
        

        MODEL QUESTION SET-B

        
          Computer Science (Optional II)
        

        
          Grade 10
        

        Time: 1 hr 30 Min

        Full Marks:50

        
          Group 'A'

          
            	
              Answer the following questions in one sentence: (6x1=6)

            

          

          
            	
              Define Metropolitan Area Network.

            

            	
              What is digital footprint?

            

            	
              Which data type is used to store date of birth in MS-Access?

            

            	
              Name the object that is used to store records in MS-Access?

            

            	
              What is a formal parameter?

            

            	
              List the data types supported by 'C' language.

            

          

          
            	
              Write appropriate technical term for following: (2x1=2)

            

          

          
            	
              A computer on a network that is used to provide users on a network with access to files.

            

            	
              A computer program used to prevent, detect, and remove malware.

            

          

          
            	
              Write full form of the following:

            

          

          
            	
              IoT

            

            	
              ETA (2x1=2)

            

          

        
        
          Group-B

          
            	
              Answer the following questions: (9 x 2=18)

            

          

          
            	
              What is a LAN topology? List some of the popular network topology.

            

            	
              List the any two advantages of client-server network.

            

            	
              What is hardware security? Write any four measures of hardware security.

            

            	
              What are computer ethics? Write any two of them.

            

            	
              What is report? Mention its uses.

            

            	
              What is database? Name any four examples of database.

            

            	
              Define online payment with examples.

            

            	
              What is query? List out the different types of queries.

            

            	
              What are field properties in MS-Access? Name any four of them.

            

          

          
            	
              
                Write down the output of the given program. Show with dry run (calculation) in . table. (2)

            

          

          DECLARE SUB fibo ()

          CALL fibo

          END

          SUB fibo

          a= 1

          b=1

          FOR i = 1 TO 10

          PRINT a;

          c=a + b

          a = b

          b=c

          NEXT

          END SUB

          
            	
              Re-write the given program after correcting the bugs: (2)

            

          

          CREATE FUNCTION Square (A)

          REM to print square of a number

          CLS

          GET "a number";A

          CALL Square (A)

          END

          FUNCTION Square (A)

          Ans = A^2

          Square = Ans

          END Square (A)

          
            	
              Study the following program and answer the given questions: (2)

            

          

          DECLARE FUNCTION count (N$)

          INPUT "Enter a word"; R$

          C = count (R$)

          PRINT C

          END

          FUNCTION count (N$)

          FOR K = 1 TO LEN (N$)

          X$ = MID$ (N$, K, 1)

          IF UCASE$ (X$) = "A" Then X = X + 1

          END IF

          
            NEXT k

          count = X

          END FUNCTION

          
            	
              List any two library functions used in the above program.

            

            	
              Write the use of variable 'C' in line 3[i.e. C = Count(R$)] given in the above program

            

          

        
        
          Group-C

          
            	
              Convert /calculate as per the instruction: (4x1=4)

            

          

          
            	
              (423)g= (?)2

            

            	
              ii) (A2C)16 = (?) 10

            

            	
              (101 x 111) 2 - (11)2 = (?) 2

            

            	
              iv) (11101)2+(11) 2

            

          

          
            	
              (4x1=4)

            

          

          
            	
              Write a program to create a sub-procedure to input a radius. The program should calculate the area and circumference of a circle. (4)

            

            	
              A sequential data file "CLASS.DAT" has several records with fields students' name, roll, address and class. Write a program that reads all the records and displays only those records whose address is "Butwal". (4)

            

            	
              Write a program in C language to find average number of any three numbers. OR Write a program in C language to check whether the supplied year is leap year or not. (4)

            

          

          The End

        
      
      
        
          
        

        MODEL QUESTION SET-C

        
          Computer Science (Optional II)
        

        
          Grade 10
        

        Time: 1 hr 30 Min

        Full Marks:50

        
          Group 'A'

          
            	
              Answer the following questions in one sentence: (6x1=6)

            

          

          
            	
              Define Peer to Peer network.

            

            	
              What is the uploading?

            

            	
              Which data type is used to store serial number in Access?

            

            	
              Which object is used to print records in MS-Access?

            

            	
              What is Cyber bullying?

            

            	
              Define computer ethics.

            

          

          
            	
              Write appropriate technical term for following: (2x1=2)

            

          

          
            	
              A computer program used to prevent, detect, and remove malware.

            

            	
              A form of real-time online communication between you and one of our service advisors based on typed text.

            

          

          
            	
              Write full form of the following: (2x1=2)

            

          

          
            	
              SMTP

            

            	
              RAID

            

          

        
        
          Group-B

          
            	
              Answer the following questions: (9×2=18)

              
                	
                  What is communication media? Differentiate between bounded and unbounded media.

                

                	
                  Different between sorting and filtering in MS-Access.

                

                	
                  What is software security? Write any four measures of hardware security.

                

                	
                  What is IoT? Write any two importance of it.

                

                	
                  Define E-Commerce. Mention the benefits of E-Commerce.

                

                	
                  What is DBMS? Name any four DBMS software.

                

                	
                  What is primary key? List any two advantages of it.

                

                	
                  Define query in MS-ACCESS? List the different types of query.

                

                	
                  Define field and record.

                

              

            

          

          
            
          

          
            	
              Write down the output of the given program. Show with dry run in table. (2)

            

          

          DECLARE SUB result (a,b)

          a=1

          b=2

          CALL result (a,b)

          END

          SUB result (a,b)

          FOR I = 1 TO 5 STEP1

          PRINT a, b;

          a=a+b

          b=a+b

          NEXT I

          END SUB

          
            	
              Re-write the given program after correcting the bugs : (2)

            

          

          DECLARE SUB FACT( )

          CLS

          CALL CUB FACT

          END

          SUB FACT

          A=10

          FOR X= 1 TO 10 STEP 1

          IF A MOD X = 0 THEN

          DISPLAY X

          NEXT A

          END FACT

          
            	
              Study the following program and answer the given questions: (2)

            

          

          DECLARE SUB SUM (N)

          INPUT "Any Numbers"; N

          CALL SUM (N)

          END

          
            SUB SUM (N)

          S = 0

          WHILE N <> 0

          R = N MOD 10

          S=S+ R

          N=N\ 10

          WEND

          PRINT "SUM"; S

          END SUB

          
            	
              In which condition will the statements within the WHILE .... WEND looping statement not be executed?

            

            	
              Will the output be same if the place "\" instead of "/" in the above program?

            

          

        
        
          Group-C

          
            	
              Calculate as per the instruction: (4x1=4)

            

          

          
            	
              (10010)2 = (?)8

            

            	
              (D2C)16 = (?)10

            

            	
              (1111 x 110)2 - (1011)2 = (?)2

            

            	
              (11111)2 +(101)2

            

          

          
            	
              :

            

          

          
            	
              Write a sub procedure ARM (n, s) to input a number and check whether it is armstrong or not. (4)

            

            	
              A data file contains Name, Roll Number, Address and Age of the students. Write a program which display all the record whose age is below 15. (4)

            

            	
              Write C program that asks length and breadth of a room and calculates its area and perimeter. OR Write C program to display first 10 natural number. (4)

            

          

          The End

        
      
      
        
          
        

        MODEL QUESTION SET-D

        
          Computer Science (Optional II)
        

        
          Grade 10
        

        Full Marks:50

        Time: 1 hr 30 Min

        
          Group 'A'

          
            	
              Answer the following questions in one sentence: (6x1=6)

            

          

          
            	
              What is File Transfer Protocol?

            

            	
              What is Web chat?

            

            	
              Which data type is used to store numeric characters or special symbols in MS-Access?

            

            	
              Which view is used to modify a table in MS-Access?

            

            	
              What is a sequential access file?

            

            	
              Write any two features of C language.

            

          

          
            	
              Write appropriate technical term for the following: (2x1=2)

            

          

          
            	
              Law that governs the legal issues of cyberspace

            

            	
              The smallest unit to represent information on quantum compute.

            

          

          
            	
              Write the full form of the following:

            

          

          
            	
              STP (2 x1=2)

            

            	
              WAP

            

          

        
        
          Group 'B'

          
            	
              Answer the following questions: (9×2=18)

            

          

          
            	
              What is computer network? List any two advantages of it.

            

            	
              What is computer ethics? Write any two of them.

            

            	
              What is software security? Write any two measures of hardware security.

            

            	
              What is m-Commerce? Write its two important services.

            

            	
              List some areas where AI can help us and how?

            

            	
              What is database? Give any two examples

            

            	
              What is primary key? List any two advantages of it.

            

            	
              What is data sorting? List any two advantages of using it

            

            	
              What types of work is done in MS-Access using Form and query object?

            

          

          
            	
              
                Write down the output of the given program. (2)

            

          

          DECLARE FUNCTION FACT (A)

          N=5

          PRINT FACT (N)

          END

          FUNCTION FACT (A)

          FACT =1

          IF A>1 THEN

          FACT = A* FACT (A-1)

          END FUNCTION

          
            	
              Re-write the given program after correcting the bugs: (2)

            

          

          DECLARE SUB FIBO()

          CLS

          EXECUTE FIBO()

          END

          SUB FIBO()

          REM program to generate 2 , 2, 4, 6, 8, .. upto 10th terms

          A=2

          B=2

          FOR I= 5 TO 1

          DISPLAY A;B;

          A=A+B

          B=A+B

          NEXT I

          END FIBO0

          
            	
              Study the following program and answer the given questions: (2)

            

          

          OPEN "Detail.dat" FOR INPUT AS #1

          OPEN "Temp.dat" FOR OUTPUT AS #2

          INPUT "Enter name of the students "; Sn$

          FOR I = 1 TO 10

          INPUT #1, Nm$, Cl, A

          IF Sn$ <> Nm$ THEN

          WRITE #2, Nm$, Cl, A

          END IF

          NEXT I

          CLOSE #1, #2

          KILL "Detail.dat"

          NAME "Temp.dat" AS "Detail.dat"

          END

          
            	
              
                What is the main objective of the program given above?

            

            	
              Do you get any problem in the above program if "Kill" statement is removed? Give reason.

            

          

        
        
          Group 'C'

          
            	
              Calculate as per the instruction: (4x1=4)

            

          

          
            	
              (11001101)2 =(?)16

            

            	
              (524)10 = (?) 2

            

            	
              (1010)2 x (110)2 - (1011)2 =(?)2

            

            	
              (10110)2 +(101)2

            

          

          
            	
              :

            

          

          
            	
              Write a program using a sub procedure to generate the prime numbers from 1 to 100. (4)

            

            	
              Sequential data file called "Record.txt" has stored data under the field heading Roll No., Name, Gender, English, Nepali, Maths and Computer. Write a program to display all the information of those students whose gender is 'F' and obtained marks in computer is more than 90. (4)

            

            	
              Write a program in C language that asks a number and check whether it is odd or even. OR

            

            	
              Write a program in 'C' language to display the series with their sum. 1,2,3,4, ..... , up to 10th terms. (4)

            

          

          The End

        
      
      
        
          
        

        MODEL QUESTION SET-E

        
          Computer Science (Optional II)
        

        
          Grade 10
        

        Time: 1 hr 30 Min

        Full Marks:50

        
          Group 'A'

          
            	
              Answer the following questions in one sentence: (6x1=6)

            

          

          
            	
              What is Telnet?

            

            	
              What is cloud computing?

            

            	
              Which data type is used to store salary of an employee in MS-Access?

            

            	
              What is an extension of MS-Access database?

            

            	
              What are modules in QBASIC?

            

            	
              Write any two data type used in C language.

            

          

          
            	
              Write appropriate technical term for the following: (2×1=2])

            

          

          
            	
              A web document that is suitable for the World Wide Web and the web browser.

            

            	
              The use of computer technology to create a simulated environment.

            

          

          
            	
              Write the full form of the following: (2x1=2)

            

          

          FTP, POP3

        
        
          Group 'B' 

        
        
          Short Answer [12x2=24]

          
            	
              Answer the following questions: (9x2=18)

            

          

          
            	
              What is star topology?

            

            	
              What is Electronic Transaction Act (ETA)?

            

            	
              What is hardware security? Write any two measures of software security.

            

            	
              What is E-Commerce? Write its importance.

            

            	
              What is mobile computing? Write any two importance of it.

            

            	
              Differentiate between database and DBMS with example

            

            	
              What is primary key? List any two advantages of it.

            

            	
              What is data sorting? List any two advantages of using it.

            

            	
              Define query? Write its importance.

            

          

          
            	
              
                Write down the output of the given program. Show with dry run in table. (2)

            

          

          DECLARE SUB SHOW (A,B)

          CLS X=1 :Y=2

          CALL SHOW (X,Y)

          END

          SUB SHOW (A,B)

          I=1

          DO

          PRINT A;

          A=A+B

          B=A+B

          I=I+1

          LOOP

          WHILE I <= 5

          END SUB

          
            	
              Re-write the given program after correcting the bugs: (2)

            

          

          REM to store record in data file

          CLS

          OPEN "info.dat" FOR INPUT AS #1

          DO INPUT "Enter Name, address and class "; N$, A, C

          INPUT #1, N$, A, C

          INPUT "Do you want to continue "; Y$

          WHILE UCASE$(Y$)="Y"

          CLOSE "info.dat"

          END

          
            	
              Study the following program and answer the given questions: (2)

            

          

          DECLARE FUNCTION text$(N$)

          CLS

          INPUT "Enter any string";X$

          PRINT text$(X$)

          END

          FUNCTION text$(N$)

          FOR i=len (N$) TO 1 STEP -1

          W$=W$+MID$(N$,I,1)

          NEXT i

          text$ = W$

          END FUNCTION

          
            	
              
                What is the main objective of the program given above?

            

            	
              List all the parameters used in above program.

            

          

        
        
          Group 'C'

          
            	
              Calculate as per the instruction: (4x1=4)

            

          

          
            	
              (11110)2 =(?)8

            

            	
              (111)10 =(?)2

            

            	
              (1000)2 - (111)2 =(?)2

            

            	
              (111111)2+(111)2

            

          

          
            	
              :

            

          

          
            	
              Write a program to declare Sub procedure module to display greatest number among any three input numbers. (4)

            

            	
              A sequential data file called "Record.txt" has stored data under the field heading Roll No., Name, Gender, English, Nepali, Math's and Computer. Write a program to display all the information of female students who pass in all subjects.[Note: Pass mark in all subject is 40] (4)

            

            	
              Write a program in C language to convert days into respective years, months and days. OR Write a program in 'C' language to input two number and find greatest among two number. (4)

            

          

          The End

        
      
    
  

  
    
    
    PRACTICAL EVALUATION
    
    

  
  
    
      
        
      

      PRACTICAL EVALUATION

      
        Internal Practical Work - 25 marks

        
          	
            MS-Access Project work: 9 Marks

          

          	
            QBASIC Programming Project Work: 10 Marks

          

          	
            C Programming Lab Sheet: 6 Marks

          

        

      
      
        External Practical Work-25 marks

        
          Group "A"

          Database Management System: (5x2=10)

          
            	
              Create a table

            

            	
              Insert data into table

            

            	
              Make a query

            

            	
              Make a form or report

            

          

        
        
          Group "B"

          QBASIC: (3x3=9)

          
            	
              Sub - End Sub

            

            	
              Function - End Function

            

            	
              File Handling

            

          

        
        
          Group "C"

          C Programming: (2x3=6)

          
            	
              Conditional statements

            

            	
              Looping statements

            

          

          **********

        
      
    
  

  
    
    
    Full Forms
    
    

  
  
    
      
        
      

      Full Forms

      
        
          
          
        
        
          
            	1. ADSL
            	Asymmetric Digital Subscriber Line
          

        
        
          
            	2. APC
            	American Power Conversion
          

          
            	3. ASCII
            	American Standard Code for Information Interchange
          

          
            	4. ASIC
            	Application Specific Integrated Circuit
          

          
            	5. ASPI
            	Advanced SCSI Programming Interface
          

          
            	6. BIOS
            	Basic Input Output System
          

          
            	7. BNC
            	Barrel Nut Connector
          

          
            	8. ECC
            	Error Correction Code
          

          
            	9. EEPROM
            	Electrically Erasable Programmable Read Only Memory
          

          
            	10. EPROM
            	Erasable Programmable Read Only Memory
          

          
            	11. FPS
            	Frame Per Second
          

          
            	12. FPU
            	Floating Point Unit
          

          
            	13. FSAA
            	Full Screen Anti Aliasing
          

          
            	14. GB
            	Gigabytes
          

          
            	15. GBps
            	Gigabytes per second or Gigabits per second
          

          
            	16. GDI
            	Graphical Device Interface
          

          
            	17. GHz
            	GigaHertz
          

          
            	18. HDD
            	Hard Disk Drive
          

          
            	19. HIS
            	Hightech Information System Limited
          

          
            	20. HP
            	Hewlett-Packard Development Company
          

          
            	21. HSF
            	Heatsink Fan
          

          
            	22. IBM
            	International Business Machines Corporation
          

          
            	23. IC
            	Integrated Circuit
          

          
            	24. IDE
            	Integrated Drive Electronics
          

          
            	25. IFS
            	Item for Sale
          

          
            	26. IRQ
            	Interrupt Request
          

          
            	27. ISA
            	Industry Standard Architecture
          

          
            	28. Kbps
            	Kilobits Per Second box
          

          
            	29. KBps
            	KiloBytes per second MAX .80
          

          
            	30. LAN
            	Local Area Network DAOMAS
          

          
            	31. LCD
            	Liquid Crystal Display
          

          
            	32. LDT
            	Lightning Data Transport
          

          
            	33. LED
            	Light Emitting Diode 1499
          

          
            	34. MAC
            	Media Access Control
          

          
            	35. MB
            	MotherBoard or Megabyte
          

          
            	36. MBps
            	Megabytes Per Second
          

          
            	37. Mbps
            	Megabits Per Second or Megabits Per Second
          

          
            	38. MHz
            	MegaHertz
          

          
            	39. MIPS
            	Million Instructions Per Second
          

        
      

      
        
          
          
        
        
          
            	
              40. MMX
            	Multi Media Extensions
          

        
        
          
            	41. MSI
            	Micro Star International
          

          
            	42. NAS
            	Network Attached Storage
          

          
            	43. NAT
            	Network Address Translation
          

          
            	44. NEC
            	NEC Corporation
          

          
            	45. NIC
            	Network Interface Card
          

          
            	46. OEM
            	Original Equipment Manufacturer
          

          
            	47. PC
            	Personal Computer
          

          
            	48. PCB
            	Printed Circuit Board
          

          
            	49. PCI
            	Peripheral Component Interconnect
          

          
            	50. PDA
            	Personal Digital Assistant
          

          
            	51. PCMCIA
            	Peripheral Component Microchannel Interconnect Architecture
          

          
            	52. PGA
            	Professional Graphics Array
          

          
            	53. PLD
            	Programmable Logic Device
          

          
            	54. PM
            	Private Message or Private Messaging
          

          
            	55. PnP
            	Plug 'n Play
          

          
            	56. PNY
            	PNY Technology
          

          
            	57. RAID
            	Redundant Array of Inexpensive Disks
          

          
            	58. RAM
            	Random Access Memory
          

          
            	59. RAMDAC
            	Random Access Memory Digital Analog Convertor
          

          
            	60. RDRAM
            	Rambus Dynamic Random Access Memory
          

          
            	61. ROM
            	Read Only Memory
          

          
            	62. RPM
            	Revolutions Per Minute
          

          
            	63. SASID
            	Self scanned Amorphous Silicon Integrated Display
          

          
            	64. SCA
            	SCSI Configured Automatically
          

          
            	65. SCSI
            	Small Computer System Interface
          

          
            	66. SDRAM
            	Synchronous Dynamic Random Access Memory
          

          
            	67. SECC
            	Single Edge Contact Connector
          

          
            	68. SODIMM
            	Small Outline Dual Inline Memory Module
          

          
            	69. SPARC
            	Scalable Processor ArChitecture
          

          
            	70. SOHO
            	Small Office Home Office
          

          
            	71. SRAM
            	Static Random Access Memory
          

          
            	72. SSE
            	Streaming SIMD Extensions
          

          
            	73. SVGA
            	Super Video Graphics Array
          

          
            	74. TB
            	Terabytes
          

          
            	75. TBps
            	Terabytes per second
          

          
            	76. Tbps
            	Terabits per second
          

          
            	77. UART
            	Universal Asynchronous Receiver or Transmitter
          

          
            	78. USB
            	Universal Serial Bus
          

          
            	79. UTP
            	Unshieled Twisted Pair
          

          
            	80. VPN
            	Virtual Private Network
          

          
            	81. WAN
            	Wide Area Network
          

          
            	82. WYSIWYG
            	What You See Is What You Get
          

          
            	83. XGA
            	Extended Graphics Array
          

          
            	84. XFX
            	XFX Graphics, a Division of Pine
          

          
            	85. XMS
            	Extended Memory Specification
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