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GENERAL INTRODUCTIONS
SOFTWARE

Software is Instructions and associated data, stored in electronic format, that direct the computer to accomplish a task.

Types of software

· Application software

· System software

· Program software

Application software

· Accomplishes specific tasks for users.

· Enables a computer to become a multi-purpose machine.
· Productivity Software

· Spreadsheets

· Databases

· Presentation Software

· Document Preparation

· Word Processing

· Desktop Publishing

· Project Management Software

Programming Software

· Basic building blocks of any software.

· Programming languages allow a programmer to write instructions that a computer can understand.

· Programming languages have some resemblance to the English language.

· BASIC

· Pascal

Fortran

· C++

· Java

System Software

· An Operating System (OS) is the master controller within a computer.

EX: Windows, MacOS, DOS, UNIX, Linux

· An operating system interacts with:

· All hardware installed in or connected to a computer system.

· All software installed or running from a storage device on a computer system.

· Microsoft Windows
· Most popular operating system.

· Supports a vast array of application software and peripheral devices.

· MacOS
· For Macintosh computers.

· Proprietary system.

· Does not have same functionality and support for software and peripheral devices.

· Network operating system (NOS)

· Manages network resources.

· Maintains security.

· Tracks user accounts.

· Handles communication between workstations and servers.

· Popular network operating systems

Windows NT, Novell Netware, UNIX

BLOCK  Diagram of a computer
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CHAPTER1: OPERATING SYSTEMS

1.1Introduction

Operating systems (OS) provide a set of functions needed and used by most application programs on a computer, and the linkages needed to control and synchronize computer hardware. On the first computers, with no operating system, every program needed the full hardware specification to run correctly and perform standard tasks, and its own drivers for peripheral devices like printers and punched paper card readers. The growing complexity of hardware and application programs eventually made operating systems a necessity.

1.2 Definition

· A program that controls the execution of application programs

· An interface between applications and hardware

· A Program which acts as a interface between user and the computer

· An operating system can be defined as a set of instructions or programs which makes a computer work.

· An operating system or OS is a software program that enables computer hardware to communicate and operate with computer software.

· An operating system is the software which controls a computer and its peripherals and makes the computer ready to use by a process called booting

1.3 What is an Operating System?
The 1960’s definition of an operating system is “the software that controls the hardware”. However, today, due to microcode we need a better definition. We see an operating system as the programs that make the hardware useable.

In brief, an operating system is the set of programs that controls a computer. Some examples of operating systems are UNIX, Mach, MS-DOS, MS Windows, Windows/NT, Chicago, OS/2, Mac OS, VMS, MVS, and VM.

[image: image2.png]



Some acronym of the above OS:

Controlling the computer involves software at several levels. We will differentiate kernel services, library services, and application-level services, all of which are part of the operating system. Processes run Applications, which are linked together with libraries that perform standard services.

The kernel supports the processes by providing a path to the peripheral devices. The kernel responds to service calls from the processes and interrupts from the devices. The core of the operating system is the kernel, a control program that functions in privileged state (an execution context that allows all hardware instructions to be executed), reacting to interrupts from external devices and to service requests and traps from processes.
 Generally, the kernel is a permanent resident of the computer. It creates and terminates processes and responds to their request for service. Without an operating system, a computer would be useless.
An operating system is an integrated set of programs that are used to manage various resources and overall operations of a computer system. It is designed to support the activities of a computer installation. Its prime objective is to improve the performance and efficiency of a computer and increase facility, the ease with which a system can be used.

An operating system is software which makes a computer ready to use by a process called booting. When we switch on a computer, the instructions stored in ROM are automatically executed. These instructions help the computer to load an operating system from external storage device (disk) to internal storage (RAM). This process of loading of an operating system from disk to RAM is called booting.

1.4 Layers of an Operating System

Each group of computers may have its own and unique operating system, although not necessarily only one. Operating system programs are commonly stored in hard disk. When we switch on a computer, the booting program known as BIOS (Basic Input- Output System) stored in ROM (Read Only Memory), fetches an OS from hard disk to primary storage (RAM). An OS tells a computer the way to conduct itself.

The architecture of an operating system is designed with many layers. In its core, there is hardware/kernel and above it is loaded an OS which, in turn, controls everything inside a computer and makes an interface with an application program loaded into the computer. It interconnects an application program to CPU through compiler or interpreter.

What are 7 layers of operating system?
· Hardware, firmware, kernel, memory manager, input output manager, file manager and application layer.
2. History and Evolution of Operating System
· The 1940's - First Generations

The earliest electronic digital computers had no operating systems. Machines of the time were so primitive that programs were often entered one bit at time on rows of mechanical switches (plug boards). Programming languages were unknown (not even assembly languages). Operating systems were unheard of.

· The 1950's - Second Generation

By the early 1950's, the routine had improved somewhat with the introduction of punch cards. The General Motors Research Laboratories implemented the first operating systems in early 1950's for their IBM 701. The system of the 50's generally run one job at a time. These were called single stream batch processing systems because programs and data were submitted in groups or batches.

· The 1960's - Third Generation

The systems of the 1960's were also batch processing systems, but they were able to take better advantage of the computer's resources by running several jobs at once. So operating systems designers developed the concept of multiprogramming in which several jobs are in main memory at once; a processor is switched from job to job as needed to keep several jobs advancing while keeping the peripheral devices in use.

For example, on the system with no multiprogramming, when the current job paused to wait for other I/O operation to complete, the CPU simply sat idle until the I/O finished. The solution for this problem that evolved was to partition memory into several pieces, with a different job in each partition. While one job was waiting for I/O to complete, another job could be using the CPU.

Another major feature in third-generation operating system was the technique called spooling

(simultaneous peripheral operations on line). In spooling, a high-speed device like a disk interposed between a running program and a low-speed device involved with the program in input/output. Instead of writing directly to a printer, for example, outputs are written to the disk. Programs can run to completion faster, and other programs can be initiated sooner when the printer becomes available, the outputs may be printed. 
Note that spooling technique is much like thread being spun to a spool so that it may be later be unwound as needed.
Another feature present in this generation was time-sharing technique, a variant of multiprogramming technique, in which each user has an on-line (i.e., directly connected) terminal. Because the user is present and interacting with the computer, the computer system must respond quickly to user requests, otherwise user productivity could suffer. Timesharing systems were developed to multiprogramming large number of simultaneous interactive users.

· Fourth Generation
With the development of LSI (Large Scale Integration) circuits, chips, operating system entered in the system entered in the personal computer and the workstation age. Microprocessor technology evolved to the point that it becomes possible to build desktop computers as powerful as the mainframes of the 1970s.Two operating systems have dominated the personal computer scene: MS-DOS, written by Microsoft, Inc. for the IBM PC and other machines using the Intel 8088 CPU and its successors, and UNIX, which is dominant on the large personal computers using the Motorola 6899 CPU family.
Today

Command line interface (or CLI) operating systems can operate using only the keyboard for input. Modern OS's use a mouse for input with a graphical user interface (GUI) sometimes implemented as a shell. The appropriate OS may depend on the hardware architecture, specifically the CPU, with only Linux and BSD running on almost any CPU.
 Windows NT has been ported to other CPUs, most notably the Alpha, but not many. Since the early 1990s the choice for personal computers has been largely limited to the Microsoft Windows family and the Unix-like family, of which Linux and Mac OS X are becoming the major choices. Mainframe computers and embedded systems use a variety of different operating systems, many with no direct connection to Windows or Unix, but typically more similar to Unix than Windows.
• Personal computers

o IBM PC compatible - Microsoft Windows and smaller Unix-variants (like Linux and

BSD)

o Apple Macintosh - Mac OS X, Windows, Linux and BSD

• Mainframes - A number of unique OS's, sometimes Linux and other Unix variants.

• Embedded systems - a variety of dedicated OS's, and limited versions of Linux or other OS's

Unix-like

The Unix-like family is a diverse group of operating systems, with several major subcategories including System V, BSD, and Linux. The name "Unix" is a trademark of The Open Group which licenses it for use to any operating system that has been shown to conform to then definitions that they have cooperatively developed. The name is commonly used to refer to the large set of operating systems which resemble the original Unix.

2.1 COMPONENTS OF OPERATING SYSTEM
2.1.1 KERNEL 

In computing, the kernel is the main component of most computer operating systems; it is a bridge between applications and the actual data processing done at the hardware level. The kernel's responsibilities include managing the system's resources (the communication between hardware and software components).[1] Usually as a basic component of an operating system, a kernel can provide the lowest-level abstraction layer for the resources (especially processors and I/O devices) that application software must control to perform its function. It typically makes these facilities available to application processes through inter-process communication mechanisms and system calls.

Operating system tasks are done differently by different kernels, depending on their design and implementation. While monolithic kernels execute all the operating system code in the same address space to increase the performance of the system, micro kernels run most of the operating system services in user space as servers, aiming to improve maintainability and modularity of the operating system. A range of possibilities exists between these two extremes.


Kernel basic facilities
The kernel's primary function is to manage the computer's resources and allow other programs to run and use these resources. Typically, the resources consist of:

· The Central Processing Unit. This is the most central part of a computer system, responsible for running or executing programs on it. The kernel takes responsibility for deciding at any time which of the many running programs should be allocated to the processor or processors (each of which can usually run only one program at a time)

· The computer's memory. Memory is used to store both program instructions and data. Typically, both need to be present in memory in order for a program to execute. Often multiple programs will want access to memory, frequently demanding more memory than the computer has available. The kernel is responsible for deciding which memory each process can use, and determining what to do when not enough is available.

· Any Input/Output (I/O) devices present in the computer, such as keyboard, mouse, disk drives, printers, displays, etc. The kernel allocates requests from applications to perform I/O to an appropriate device (or subsection of a device, in the case of files on a disk or windows on a display) and provides convenient methods for using the device (typically abstracted to the point where the application does not need to know implementation details of the device).

Process management
The main task of a kernel is to allow the execution of applications and support them with features such as hardware abstractions. A process defines which memory portions the application can access. (For this introduction, process, application and program are used as synonyms.) Kernel process management must take into account the hardware built-in equipment for memory protection. 
To run an application, a kernel typically sets up an address space for the application, loads the file containing the application's code into memory (perhaps via demand paging), sets up a stack for the program and branches to a given location inside the program, thus starting its execution.[5]
Multi-tasking kernels are able to give the user the illusion that the number of processes being run simultaneously on the computer is higher than the maximum number of processes the computer is physically able to run simultaneously. 
Typically, the number of processes a system may run simultaneously is equal to the number of CPUs installed (however this may not be the case if the processors support simultaneous multithreading).

In a pre-emptive multitasking system, the kernel will give every program a slice of time and switch from process to process so quickly that it will appear to the user as if these processes were being executed simultaneously. The kernel uses scheduling algorithms to determine which process is running next and how much time it will be given. The algorithm chosen may allow for some processes to have higher priority than others. The kernel generally also provides these processes a way to communicate; this is known as inter-process communication (IPC) and the main approaches are shared memory, message passing and remote procedure calls (see concurrent computing).
Memory management
The kernel has full access to the system's memory and must allow processes to safely access this memory as they require it. Often the first step in doing this is virtual addressing, usually achieved by paging and/or segmentation. Virtual addressing allows the kernel to make a given physical address appear to be another address, the virtual address. Virtual address spaces may be different for different processes; the memory that one process accesses at a particular (virtual) address may be different memory from what another process accesses at the same address. This allows every program to behave as if it is the only one (apart from the kernel) running and thus prevents applications from crashing each other. 
On many systems, a program's virtual address may refer to data which is not currently in memory. The layer of indirection provided by virtual addressing allows the operating system to use other data stores, like a hard drive, to store what would otherwise have to remain in main memory (RAM). As a result, operating systems can allow programs to use more memory than the system has physically available. When a program needs data which is not currently in RAM, the CPU signals to the kernel that this has happened, and the kernel responds by writing the contents of an inactive memory block to disk (if necessary) and replacing it with the data requested by the program. The program can then be resumed from the point where it was stopped. This scheme is generally known as demand paging.

Virtual addressing also allows creation of virtual partitions of memory in two disjointed areas, one being reserved for the kernel (kernel space) and the other for the applications (user space). The applications are not permitted by the processor to address kernel memory, thus preventing an application from damaging the running kernel. 
This fundamental partition of memory space has contributed much to current designs of actual general-purpose kernels and is almost universal in such systems, although some research kernels (e.g. Singularity) take other approaches

Device management
To perform useful functions, processes need access to the peripherals connected to the computer, which are controlled by the kernel through device drivers. A device driver is a computer program that enables the operating system to interact with a hardware device.
 It provides the operating system with information of how to control and communicate with a certain piece of hardware. The driver is an important and vital piece to a program application. The design goal of a driver is abstraction the function of the driver is to translate the OS mandated function calls (programming calls) into device specific calls. In theory the device should work correctly with the suitable driver. Engineers are most likely to write code for device drivers. They work on: Video cards, Sound cards. Printers, Scanners, Modems, LAN cards. The common levels of abstraction of device drivers are:
 1.On the hardware side:

· Interfacing directly.

· Using a high level interface (Video BIOS).

· Using a lower-level device driver (file drivers using disk drivers).

· Simulating work with hardware, while doing something entirely different.

2. On the software side:

· Allowing the operating system direct access to hardware resources.

· Implementing only primitives.

· Implementing an interface for non-driver software (Example: TWAIN).

· Implementing a language, sometimes high-level (Example Postscript).

For example, to show the user something on the screen, an application would make a request to the kernel, which would forward the request to its display driver, which is then responsible for actually plotting the character/pixel.[5]
A kernel must maintain a list of available devices. This list may be known in advance (e.g. on an embedded system where the kernel will be rewritten if the available hardware changes), configured by the user (typical on older PCs and on systems that are not designed for personal use) or detected by the operating system at run time (normally called plug and play). 
In a plug and play system, a device manager first performs a scan on different hardware buses, such as Peripheral Component Interconnect (PCI) or Universal Serial Bus (USB), to detect installed devices, then searches for the appropriate drivers.

As device management is a very OS-specific topic, these drivers are handled differently by each kind of kernel design, but in every case, the kernel has to provide the I/O to allow drivers to physically access their devices through some port or memory location. Very important decisions have to be made when designing the device management system, as in some designs accesses may involve context switches, making the operation very CPU-intensive and easily causing a significant performance overhead. 
System calls
A system call is a mechanism that is used by the application program to request a service from the operating system. They use a machine code instruction that causes the processor to change mode. An example would be from supervisor mode to protected mode. 
This is where the operating system performs actions like accessing hardware devices or the memory management unit. Generally the operating system provides a library that sits between the operating system and normal programs. Usually it is a C library such as Glibc or Windows API. The library handles the low-level details of passing information to the kernel and switching to supervisor mode. System calls include close, open, read, wait and write.

To actually perform useful work, a process must be able to access the services provided by the kernel. This is implemented differently by each kernel, but most provide a C library or an API, which in turn invokes the related kernel functions. 
The method of invoking the kernel function varies from kernel to kernel. If memory isolation is in use, it is impossible for a user process to call the kernel directly, because that would be a violation of the processor's access control rules. A few possibilities are:

· Using a software-simulated interrupt. This method is available on most hardware, and is therefore very common.

· Using a call gate. A call gate is a special address stored by the kernel in a list in kernel memory at a location known to the processor. When the processor detects a call to that address, it instead redirects to the target location without causing an access violation. This requires hardware support, but the hardware for it is quite common.

· Using a special system call instruction. This technique requires special hardware support, which common architectures (notably, x86) may lack. System call instructions have been added to recent models of x86 processors, however, and some operating systems for PCs make use of them when available.

· Using a memory-based queue. An application that makes large numbers of requests but does not need to wait for the result of each may add details of requests to an area of memory that the kernel periodically scans to find requests.

Kernel-wide design approaches



2.1.2 SHELL
A shell is a piece of software that provides an interface for users of an operating system which provides access to the services of a kernel. However, the term is also applied very loosely to applications and may include any software that is "built around" a particular component, such as web browsers and email clients that are "shells" for HTML rendering engines. The name shell originates from shells being an outer layer of interface between the user and the internals of the operating system (the kernel). 

Operating system shells generally fall into one of two categories: command-line and graphical. Command-line shells provide a command-line interface (CLI) to the operating system, while graphical shells provide a graphical user interface (GUI). In either category the primary purpose of the shell is to invoke or "launch" another program; however, shells frequently have additional capabilities such as viewing the contents of directories.

The relative merits of CLI- and GUI-based shells are often debated. CLI proponents claim that certain operations can be performed much faster under CLI shells than under GUI shells (such as moving files, for example). However, GUI proponents advocate the comparative usability and simplicity of GUI shells. The best choice is often determined by the way in which a computer will be used. On a server mainly used for data transfers and processing with expert administration, a CLI is likely to be the best choice. However, a GUI would be more appropriate for a computer to be used for image or video editing and the development of the above data.

In expert systems, a shell is a piece of software that is an "empty" expert system without the knowledge base for any particular application.

2.1.3 FILESYSTEM
File systems allocate space in a granular manner, usually multiple physical units on the device. The file system is responsible for organizing files and directories, and keeping track of which areas of the media belong to which file and which are not being used. For example, in Apple DOS of the early 1980s, 256-byte sectors on 140 kilobyte floppy disk used a track/sector map.

This results in unused space when a file is not an exact multiple of the allocation unit, sometimes referred to as slack space. For a 512-byte allocation, the average unused space is 255 bytes. For a 64 KB clusters, the average unused space is 32KB. The size of the allocation unit is chosen when the file system is created. Choosing the allocation size based on the average size of the files expected to be in the file system can minimize the amount of unusable space. Frequently the default allocation may provide reasonable usage. If it can be anticipated that a file system will contain mostly small files a small cluster size should be chosen.
 Choosing an allocation size that is too small results in excessive overhead if the file system will contain mostly very large files.

File system fragmentation occurs when unused space or single files are not contiguous. As a filesystem is used, files are created, modified and deleted. When a file is created the filesystem allocates space for the data. Some filesystems permit or require specifying an initial space allocation and subsequent incremental allocations as the file grows. As files are deleted the space they were allocated eventually is considered available for use by other files. This creates alternating used and unused areas of various sizes. This is free space fragmentation. When a file is created and there is not an area of contiguous space available for its initial allocation the space must be assigned in fragments. When a file is modified such that it becomes larger it may exceed the space initially allocated to it, another allocation must be assigned elsewhere and the file becomes fragmented. 
A file system may not make use of a storage device but can be used to organize and represent access to any data, whether it is stored or dynamically generated (e.g. procfs).

File names
A file name (or filename) is used to reference the storage location in the file system. Most file systems have restrictions on the length of the filename. Some file systems have case insensitive filenames. Most file system interface utilities place restrictions on the characters permitted in the filename restricting some special characters to provide syntax to indicate a device, device type, directory prefix or file type. These are typically not file system restrictions and utilities may provide a means to refer to files with embedded special characters such as enclosing the entire filename within quotes ("). Avoiding using special characters makes it easier for users to refer to files.
Some file system utilities, editors and compilers treat prefixes and suffixes in a special way. These are usually merely conventions and not implemented within the filesystem.
Directories
File systems typically have directories (sometimes called folders) which allow the user to group files. This may be implemented by connecting the file name to an index in a table of contents or an inode in a Unix-like file system. Directory structures may be flat (i.e. linear), or allow hierarchies where directories may contain subdirectories. The first file system to support arbitrary hierarchies of directories was the file system in the Multics operating system.[1] The native file systems of Unix-like systems also support arbitrary directory hierarchies, as do, for example, Apple's Hierarchical File System and its successor HFS+ in classic Mac OS (HFS+ is still used in Mac OS X), the FAT file system in MS-DOS 2.0 and later and Microsoft Windows, the NTFS file system in the Windows NT family of operating systems, and the ODS-2 and higher levels of the Files-11 file system in OpenVMS.
3 BASIC DOS COMMAND 

3.1 Introduction

DOS is a powerful PC tool that makes working with computers more flexible though may be a little more cryptic. It is very difficult to learn DOS. DOS is a wonderful weapon against many long and tedious tasks. Most of the users are aware of how C prompt looks like (C:>). Though this looks ominous and cryptic, it, in fact, awaits the brilliance of its user to enter in any command. DOS is a tool that still manages to hold its place alongside of Windows and even Windows 95.
3.2 Disk Operating System (DOS)

An operating system is a program that is run on a computer and allows a user to communicate with it in a way he/she understands.DOS allows performing tasks on a computer by telling it the commands in English. Commands like COPY and MOVE are much better than 10001110101110111. Designed for microcomputers (your PC is a microcomputer), DOS makes it easier for you to work with the information on your disks whether they are floppy disks or hard disks.

Before going on to discuss individual DOS commands, here are a few facts about command structure:
3.3 Basic types of DOS commands:

1. Internal commands.
These commands, like COPY, DEL, and TYPE, are stored in your computer's memory and can be used anytime you see the system prompt. Many of the most-used commands fall into this category.


2. External commands.
This group of commands is stored on your disk. To use them, either insert the DOS floppy disk, or change to the directory on your hard disk which contains DOS external commands. See the directory section of this manual for more details. Examples of external commands include FORMAT, DISKCOPY, and CHKDSK.
This next section is devoted to each command and will tell you whether the command is internal or external.
Some commands can take several forms. These separate forms are used by including various parameters with the command. Parameters, which will be discussed with each command, are indicate by a "/" mark. Here is an example of a command with an attached parameter:

DIR/W

All DOS commands must be activated by pressing the [Enter] key after typing the command. NOTE: You can type all DOS commands in either upper or lower case letters.
The rest of this manual will present DOS commands in alphabetical order. Only the most common commands are included. For information on other commands, see your DOS manual.

CHDIR
CHDIR is an internal command.
If your computer has a hard disk drive, some of the programs and data on that drive may be stored in sub-directories. If so, they will be marked as subdirectories. To check this, type DIR at the C> or D> prompt. Sub-directories will be shown like a filename, but with [DIR] in the place of an extension.
The CHDIR command allows you to change to any of the sub-directories. You need to do this to use the programs in any sub-directory.
EXAMPLE:

To change to a sub-directory called WP, type the command as shown below:
CHDIR(sp)\WP [Enter]
The command can be abbreviated to CD:
CD(sp)\WP [Enter]
After executing this command, you will be in the WP directory. To go back to the main directory, type the following command:
CHDIR(sp).. [Enter] or CHDIR\ [Enter] -or- CD(sp).. [Enter] or CD\ [Enter]
Commands given while in a sub-directory act on that directory only.

CHKDSK

CHKDSK is an external command.
The CHKDSK command allows you to check any disk on your computer. It looks for bad sectors on the disk and also tells you how much memory is available on your computer.
Use this command from time to time to check important floppy disks and to check your hard disk drive for problems. If you begin to see bad sectors on your hard disk drive, and the number of bad sectors starts to increase, the hard disk drive may be developing problems. Remember: most hard disk drives have some bad sectors, so watch for increases.
Example:
To check the disk in drive A:, use the following command:
CHKDSK(sp)A: [Enter]
To check your hard disk:
CHKDSK(sp)C: [Enter]
You can substitute any drive name.
NOTE: Since this is an external command, you must insert your DOS disk in drive A: or CHDIR to the directory which contains DOS external commands on your hard disk.

CLS

CLS is an internal command.
The CLS command clears your computer's screen and moves the system prompt to the top of the screen.
Example:
To clear the screen, type the following command:
CLS [Enter]
COPY
COPY is an internal command.
The principal use of the COPY command is to copy files from one disk or directory to another. It's use is very simple.
Example:
To copy the file LETTER.DOC from drive A: to drive B:, enter the following command:
COPY(sp)A:LETTER.DOC(sp)B: [Enter]
To copy LETTER.DOC to Drive B: and change its name on drive B: to LETTER1.DOC, type the following:
COPY(sp)A:LETTER.DOC(sp)B:LETTER1.DOC [Enter]
To copy LETTER.DOC from the WP sub-directory on drive C: to drive B:, use this format:
COPY(sp)C:\WP\LETTER.DOC(sp)B: [Enter]

Wildcards

DOS also allows you to copy more than one file at once. Two symbols, called wildcards, allow you to specify groups of files. Here are the wildcards:
* indicates any group of characters.
? Indicates a single character.
Example:
To copy all the files with the extension .DOC from drive A: to drive B:, use this command:
COPY(sp)A:*.DOC(sp)B: [Enter]
To copy ALL files from drive A: to drive B:
COPY(sp)A:*.*(sp)B: [Enter]
NOTE: Wildcards will not copy files within subdirectories, unless you are in that subdirectory or have a path statement including the subdirectory.
To copy LETTER1.DOC, LETTER2.DOC, etc. from drive A: to drive B:
COPY(sp)A:LETTER?.DOC(sp)B:[Enter]
NOTE: If you are copying to a blank diskette, you must FORMAT the diskette first.(See the FORMAT command). The COPY command, along with most other DOS commands can be used with PATH statements to copy files into subdirectories. See the section on the PATH command for more information.

DEL or ERASE

DEL and ERASE are internal commands.
These commands are identical, and can be used interchangeably. These delete files from a disk, so use them carefully.
Example:
To delete LETTER.DOC from drive B:
DEL(sp)B:LETTER.DOC [Enter]
Similarly, to delete LETTER.DOC from the directory WP on drive C:
DEL(sp)C:\WP\LETTER.DOC [Enter]
You can use wildcard characters with DEL and ERASE, in the same way you did with the COPY command.
Example:
To delete all files with the extension .DOC from drive B:
DEL(sp)B:*.DOC [Enter]
To delete ALL files from drive B:
DEL(sp)B:*.* [Enter]
Any time you use the *.* wildcard to delete files, the computer will ask you:
Are you sure Y/N?
Check what you are doing, then, if you are sure you want to delete all files from that disk, type Y, then press the Enter key. As with the COPY command, path information can be added to the drive specification, if needed.
CAUTION: Use extreme care when using wildcards with the DEL or ERASE command. Pay special attention to the drive name you have designated. It is possible to inadvertently delete all files on your hard disk with a single keystroke. BE CAREFUL!

DIR


DIR is an internal command.
The DIR command allows you to see a list of the files stored on any disk. Along with the filenames, it also provides other information about the files.
Example:
To see a list of files on drive A:
DIR(sp)A: [Enter]
You will see a list of files, along with the size of each file in bytes, and the date and time that data was last entered in that file. In addition, the amount of space left on the disk will be displayed.
Sometimes, a disk will have more files than can be displayed on the screen. Using the DIR command will cause the files to scroll off the top of the screen faster than you can read them. To avoid this, add the parameter /P. Here is an example:
DIR(sp)B:/P [Enter]
DOS will fill the screen with file information, then print at the bottom of the screen:
Press a key to continue:
After you press ANY key, another screenfull of data will be displayed. This continues until the entire directory has been presented. There is another option with DIR. To see a list of files on disk A:, arranged in multiple columns, but without file size and other information:
DIR(sp)A:/W [Enter]
NOTE: Use the DIR command frequently to check on the files on your disks and to keep track of the amount of disk space available.

DISKCOPY

DISKCOPY is an external command.
Use DISKCOPY to make exact duplicates of floppy disks. You can only use this command on floppy disk drives, typically drive A: and drive B:
To copy a disk on a single drive computer:
DISKCOPY [Enter]
The computer will ask you to:
Place the SOURCE diskette in Drive A: then press [Enter] .
After pressing the [Enter] key, the computer will read all the data on the disk, then ask you to:
Place the TARGET diskette in Drive A: and press Enter:
Remove the original disk, and replace it with a blank disk. After you press [Enter] , the data will be copied onto the blank disk.
On a computer with two floppy disk drives:
DISKCOPY(sp)A:(sp)B: [Enter]
You will see the following:
Place SOURCE diskette in Drive A:
Place TARGET diskette in Drive B:
Strike a key when ready:
Place the original disk in drive A: and the blank disk in drive B:. Press a key, and the computer will make a copy for you. When the process is complete, you will see:
Make another copy? Y/N?
Enter a Y to start the process again, or N to return to the system prompt.
Note: If the new disk is not formatted, DISKCOPY will automatically format it before copying.
CAUTION: Make sure the second disk does not contain data, since the DISKCOPY command will destroy any data on the disk.
You cannot use the DISKCOPY command with drives other than A: or B:.

FORMAT

FORMAT is an external command.
Before you can write data onto a floppy disk, it must be formatted to hold the data. DOS has a command which does this automatically.
To format a disk in Drive A:
FORMAT(sp)A: [Enter]
You will see on the screen:
Insert a new diskette for Drive A:

Press [ENTER] when ready.
Place an unformatted disk in Drive A: and press the [Enter] key. DOS will format the disk and make it ready to accept data. When the process is complete, you will see:
Format Complete: Format another? Y/N?
If you want to format more diskettes, press Y, and the process will repeat. If not, press N and you will return to the system prompt.
CAUTION: Like DISKCOPY, FORMAT destroys all data on the disk. Use caution when formatting disks.
WARNING!!!! In some versions of DOS, FORMAT can act on Drive C: or other hard disk drives. If it does, all data on your hard disk will be destroyed. Because of this, ALWAYS indicate the drive to be formatted. Check your typing carefully when using this command.

MKDIR
MKDIR is an internal command
The MKDIR command allows you to create new sub-directories.
Example:
To create a new subdirectory, called CHAPTER1 on drive C:
MKDIR(sp)C:\CHAPTER1 [Enter]
To create a subdirectory within a subdirectory, for example to create the subdirectory CHAPTER1 in the directory NOVEL on drive C:
MKDIR(sp)C:\NOVEL\CHAPTER1 [Enter]
If you are already in the directory in which you want to place a subdirectory, you do not need the \ character. For example, If you had used the CHDIR or CD command to move to the NOVEL subdirectory, create the CHAPTER1 subdirectory like this:
MKDIR(sp)CHAPTER1 [Enter]
Note: You can abbreviate the MKDIR command to MD.

Example:
MD(sp)CHAPTER1 [Enter]
CAUTION: Be certain you know which directory you are in before using the simplified form of this command. Otherwise you may create a subdirectory in an unwanted place. To avoid confusion, use the full format, including drive name, as in the first and second examples.

PATH

PATH is an internal command.
If your computer has a hard disk drive, many of the programs you use, along with data files, will be stored in subdirectories. Normally, you have to change directories with the CHDIR (CD) command to get access to files.
DOS provides another method with the PATH command. This command allows you to tell DOS where to look for your files. You can instruct the computer to look in several places for any file you name in another command, or from a program.
Example:
To tell DOS to look for your word processing programs and files for the NOVEL subdirectory, as used as an example in other parts of this article:
PATH(sp)\WP\NOVEL [Enter]
Using this format, DOS will automatically search the \WP directory and the \NOVEL subdirectory for files when you give a command from any other directory.
Now, suppose you have a number of programs you use frequently. They are in different subdirectories with the following names: \DB \WP \123 \MAIL and \SALES.
In addition, there are further subdirectories, such as \NOVEL in the \WP directory and \BUSINESS and \PERSONAL in the \MAIL directory.
The following command will allow you access to all the programs listed above:
PATH(sp)\DB;\WP\NOVEL;\123;\MAIL\BUSINESS\PERSONAL;\SALES [Enter]
Notice that the main directories are separated with semi-colons, while subdirectories of these directories are specified with the backslash (\) character.

NOTE: If a path you specify does not exist, DOS will give the following message:
No Path
If DOS cannot find the file you specify in any of the subdirectories, this message will appear:
Bad command or filename
In either case, check your path command to make certain it is correct. If you type PATH [Enter] without any other information, DOS will display your current path designation.
NOTE: Along with the directory names, you can also include drive names in a PATH command. Use this feature to make DOS looks on your floppy drives for files.

REN

REN is an internal command.
Use the REN command to change the name of a file.
Example:
To change the file LETTER.DOC to LETTER2.DOC:
REN(sp)LETTER.DOC(sp)LETTER2.DOC [Enter]

RMDIR

RMDIR is an internal command.
RMDIR, or its abbreviated form RD, removes a subdirectory from a disk. Before removing the directory, however, all files in that directory must be deleted with the DEL or ERASE commands.
Example:
To remove the \WP directory from your hard disk, enter the following series of commands:
CD(sp)\WP [Enter]
DEL(sp)*.* [Enter]
CD(sp).. [Enter]
RMDIR(sp)\WP [Enter]
CAUTION: Be certain that you really want to delete all the files in that directory. If there are files you wish to save, COPY them to another directory, or to a floppy disk before deleting them.

TYPE

TYPE is an internal command.
Use the TYPE command to view the contents of a file on your monitor. This command is useful only on ASCII files, meaning files which contain only text. This excludes all program files, as well as most files created by your word processing program.
Example:
To see the file AUTOEXEC.BAT on drive A:
TYPE(sp)A:AUTOEXEC.BAT [Enter]
You can also specify a path for this command. To see the file LETTER.DOC in the \WP directory on drive C:
TYPE(sp)C:\WP\LETTER.DOC [Enter]
NOTE:This command will scroll the file on the screen, too fast for you to read. Special utility programs are available which will let you see the file one screen at a time. Most of these files are Public Domain programs and are available without charge from Public Domain software suppliers.

CHAPTER 2: USING LINUX OPERATING SYSTEM
2.1 Introduction 
In order to start using your system you will usually have to perform what is known as a user login. This procedure is necessary to identify yourself to the system. The system allows multiple users to use it concurrently and so it has to be able to identify a user in order to grant them the necessary privileges and rights to use the system and applications. Each user upon successful login will be assigned to his home directory (folder). Some systems may have been set up so that upon poweron, a default user is logged in automatically. If this is so, then you will not be presented with a login screen or prompt as described in the section below. You may skip on to the section entitled “Basic Navigation using the Mouse on the Desktop”.

Note:

There is a special user called the root or superuser (this user is usually created during the system installation) which has unlimited access and rights to all the system files and resources. You only need to login as root if certain system level administrative tasks are to be carried out. Otherwise there is usually no need for a normal user to login as root. This is to prevent accidentally damaging the system by deleting or modifying important system files.
LOGGING IN
Depending on how you have set up your system, you will either have a graphical login screen or a text-based login prompt for you to perform the login process.
[image: image5.emf]
To login, enter the username followed by the ENTER key and when the password prompt appears, enter the password followed by the ENTER key.

2.1.1Starting the graphical desktop
If you have logged in from the graphical login screen, the graphical desktop will be started automatically for you. The graphical desktop presents a Graphical User Interface (GUI) for the user to interact with the system and run applications. If you have used the text-based screen login, you will have to start the graphical desktop manually by entering the command startx followed by the ENTER key.
[anita@localhost anita]$ startx
Note:

The graphical desktop that we will be using throughout most of this guide is called the GNOME Desktop. There is another desktop environment in popular use on Linux systems – the KDE Desktop. There is some coverage of KDE later, comparing the similarities and differences between GNOME and KDE although we will not be covering the KDE desktop in detail. For the rest of this user guide, when we refer to the graphical desktop or Desktop we shall be talking about the GNOME Desktop unless stated otherwise.
2.1.2Using the mouse on the desktop
Proper usage of the mouse is essential in order to have a rewarding and productive experience on the graphical desktop. Most Linux graphical desktops are designed for use with a 3-button mouse. If you are using a 2-button mouse, during installation, it should have been configured to emulate the middle-button of a 3-button mouse by pressing both buttons simultaneously. To click on a mouse the left button is depressed. (A mouse configured for a left-handed user will need to have its right button depressed.) The right (or left button for a left handed mouse) and middle buttons are usually used to invoke special or specific features of the GUI and instructions to do so will be explicitly given. The term “clicking on the mouse” means that you click on the mouse once.

The term “double clicking” means that you click twice in succession on the mouse. To “select” an item means clicking it once with the mouse. The term “drag and drop” means that you will have to click on an item and while continuing to hold the mouse button down, drag the item to another place and on reaching its destination drop it by releasing the mouse button.

2.1.3 Exercises
1. Open the home folder from the Desktop.

2. Close the home folder window by clicking on the close window button at the top right-hand corner.

3. Right-click on the trash icon, view its properties and close it back.

4. Move the trash icon to another location on the desktop by using the mouse to drag it to the new location and releasing the mouse.

2.2. MAIN COMPONENTS OF THE DESKTOP

The figure below shows a typical view of the graphical

Linux desktop.
[image: image6.emf]
There are 3 main components on the desktop:

• The Menu System

• The Panel

• The Desktop itself

2.3 THE MENU SYSTEM

The main menu can be accessed by clicking on the Main Menu button located at the extreme lower left hand corner of the desktop. This may be portrayed by one of several icons depending on the desktop environment used.
 Generic GNOME Main Menu button Fedora/Red Hat Main Menu button clicking on this will bring up the Menu System as shown in the figure below.

[image: image7.emf]
From the Menu System you can start many of the applications installed on your Linux system. Note that the Menu System consists of a Main Menu panel and sub-menu panels. Each entry in the Menu System which has an arrow on its right means that it is an entry point to a sub-menu, and there can be sub-menus within each sub-menu. In this way applications in the Menu System can be organized and categorized for easy reference and access. 
To access a the sub-menu associated with a menu entry, move the mouse and rest it on the menu entry in question and a sub-menu panel will appear.

[image: image8.emf]
Clicking once on a menu entry will cause an application associated with it to be launched, i.e. executed.

2.4 THE PANEL
The long bar across the bottom of the desktop screen is called the Panel. The Panel contains the Main Menu icon, the application launcher icons, a notification area and applets.

[image: image9.emf]
Installed by default are several application launcher icons on the Panel. Clicking on one of these will run an application. Commonly accessed applications can be added to the Panel and those that are less frequently used can be taken off. The notification area holds alert icons so that the user can be alerted to critical messages. Applets are small applications that run on the Panel. These usually perform useful and informative tasks like setting the sound level of the soundcard, monitoring whether the system software needs an update, etc. By default the following applets are run.
The Workspace Switcher

The graphical desktop can be regarded as a workspace drawing an analogy with the working area on a real physical tabletop. Programs are run, documents displayed and files opened on the workspace. To cut down on workspace clutter and to enable the user to organize his workspace more efficiently, the graphical desktop environment allows the usage of multiple workspaces.

Each workspace can be considered as a virtual desktop.

[image: image10.emf]
By default the user has 4 desktop workspace areas to work on. The workspace switcher represents each workspace as a small square and shows the applications running in each of them. To access a workspace click on the square with the mouse.

The Taskbar 

The Taskbar applet is located next to the workspace switcher and shows the titles of all the running applications in a virtual desktop (a workspace).

2.2 THE DESKTOP SPACE
The Desktop space refers to the rest of the screen. It contains icons which are graphical representations of shortcuts to application launchers, file folders, files and peripheral devices like floppy disks, CD-ROM drives and printers. Double-clicking on an icon representing an application will launch or execute the application. Commonly used applications and/or files/folders are usually placed on the desktop space.
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2.3 USING THE WINDOW MANAGER

An interactive application that is run on the graphical desk top is usually displayed inside a window. This window can be accessed and manipulated using the window manager.
[image: image12.emf]
THE TITLEBAR

When an application is started an application window opens and a frame (see figure above) is placed around the window of the application. The top edge of the frame has a title bar that contains the title of the application.

[image: image13.emf]
At the left hand corner of the title bar is the Window Menu button. Clicking on this button will open up the Window Menu.
[image: image14.emf]
You can perform operations such as minimize, maximize, roll up, move and resize the window from this menu. At the right edge of the title bar there are three buttons which allow you to minimize, maximize and close the window. To perform an operation in the Window Menu, open the menu by clicking on the Window Menu button and then select the desired operation.
2.4 MANIPULATING THE WINDOW

Some basic instructions to manipulate the windowing system are given here. More details can be obtained by running the “Help” application on the Main Menu. After running the Help application choose: Desktop --> Windows --> Manipulating Windows

Focus

In order for a window to receive input from the mouse and the keyboard it has to be the window “in focus”. Only one window can have focus at a time. Windows that are not in focus have their title bars greyed-out. To focus on a window place the mouse on the title bar and click on it. (You can actually click anywhere within the window, but it is safer to click on the titlebar since there is no possibility of accidentally clicking on some item selection or functionality of the application running within the window.)
 If the window is not visible you can click on the taskbar on the Panel at the bottom of the Desktop to bring into focus the window you want.

Maximize and Minimize

Maximizing a window means that the window is expanded to cover the whole desktop while minimizing it means that the window is taken off the desktop and it appears as an icon in the taskbar on the Panel. You can maximize a window which has focused from the Window Menu or by clicking on the maximize button on the titlebar. You can similarly minimize the window. If the window does not have focus bring it into focus first by clicking on the taskbar on the Panel.

Resize

You can resize a window, i.e. change its size, by placing the mouse at an edge of the window and then drag the window

to the desired size.

Move

To move a window to another place on the desktop, place the mouse on the titlebar and drag the window to the desired location.

Roll Up and Unroll

To roll up a window allows you to “roll up” the window frame until what can be seen of the window is just the titlebar. You can perform this operation from the Window Menu. To restore the window back to its original shape, select the unroll option from the Window Menu.

Close

You can close a window which has focused from the Window Menu or by clicking on the close window button on the title bar. If the window does not have focus bring it into focus first by clicking on the taskbar on the Panel.

Note: Closing the window will terminate your application.

Move to Workspaces

The Window Menu can be used to move the application currently opened to another workspace or to all the workspaces.
EXERCISES

1. Open your home folder from the Main Menu. Perform the following operations on the opened window:

• maximize it

• minimize it

• resize it

• roll it up

• unroll it

• move it to another position on the Desktop

• place it on workspace 3

• close the window

2.5 ENDING THE SESSION

To end this chapter, you can exit your session on the desktop by performing what is known as a logout. If you do not want to use the system anymore, you can turn it off by performing a system shutdown.

LOGOUT

When you have finished working on the system, you will need to logout. Logging out will inform the system that you are no longer using the system's resources. 
All the files opened and programs run by you will be closed and/or stopped unless you have specifically informed the system to keep them open or running for you. To logout, at the Main Menu select:

Main Menu --> Logout

and at the dialog window select logout and click OK

[image: image15.emf]
2.6 SHUTTING DOWN THE SYSTEM

When you have finished using the computer and want to power it off, you will have to perform a system shutdown.

Note:

It is very important that a proper system shutdown is performed. You should not just turn off the power switch of the computer to shut it down. Failure to observe this may lead to system software and data corruption and failure.

To shutdown, at the Main Menu, perform a logout. Then at the graphical login screen select the “Shut down” option at the bottom of the screen. Sometimes (depending on the login screen chosen) the Shutdown option is available as a sub-option under the Actions option at the bottom of the screen. Alternatively on some systems, you may be able to perform a shut down by performing a log out operation as described in the previous section but instead of selecting “Log out”, select the “Shut down” option from the Logout dialog.
2.7 USING THE DESKTOP
The desktop can be customized to your preferences and tastes in a variety of ways. Here we will explore some basic customizations. More details can be obtained by running the “Help” application on the Main Menu. After running the Help applications choose:

Desktop --> Basic Preferences

Desktop Background

The background image displayed on the desktop can be changed by running the Background application from the Main Menu (this is in the Preferences sub-menu).

Main Menu --> Preferences --> Background 

To change the background image, click on the square marked “Select picture”. An image selector dialog is displayed. Choose an image from the dialog. If you want to

choose an image from another directory, click the Browse button. When you have chosen an image, click OK.
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Desktop Themes

The desktop theme specifies the visual appearance of the panels, applets, and windows. The desktop theme may also specify the appearance of interface items in applications. For 

Example, the theme affects the appearance of buttons, scrollbars, check boxes, and so on in the applications. The theme used by the Desktop can be changed by running the Theme application from the Main Menu (this is in the Preferences sub-menu).

Main Menu --> Preferences --> Theme

A theme selector dialog is displayed. To change the theme, click on a new theme. The screenshot below shows a sample of some of the themes which may be available. Note that the actual themes available can vary from system to system.
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Default Fonts

The default fonts used to display applications and the desktop background can be changed by running the Fonts application from the Main Menu (this is in the Preferences sub-menu).

Main Menu --> Preferences --> Font

A selector dialog for the application, window title, dialog and terminal fonts are displayed. To change the font for each category of usage, click on the space listing the font.

[image: image18.emf]
Menus and Toolbars

The Menus & Toolbars tool is used to customize the appearance of menus, menu bars, and toolbars. Again this can be run from the Preferences sub-menu in the Main Menu.

Main Menu --> Preferences --> Menus & Toolbars

Experiment on each of the settings to get the ones preferred.

[image: image19.emf]
EXERCISES

Experiment with each of the following desktop preferences:

• background

• themes

• fonts

• menus and toolbars

2.8 USING THE DESKTOP

The Desktop provides a useful metaphor for a modern office work environment. So on the Desktop we find that the applications that we want to run can easily be started or launched and the information and data that we need can easily be located.

2.9 RUNNING APPLICATIONS

Applications that we can run from the Desktop are to be found either from the Main Menu (and sub-menus therein), or as icons on the Panel and the Desktop itself.

To run an application from the Main Menu, open up the menu (or sub-menu) and click on the application listed in the menu bar.

To run an application from the Panel, click once on the icon representing the application.

To run an application from the Desktop itself, double-click on the icon representing the application.

Sometimes it is more handy to have the application as an icon on the Panel or Desktop where you can launch it more easily by just clicking on it, rather than in the Main Menu, especially if it is buried deep within several sub-menus. To achieve this open the Main Menu and select the application item listed in it by clicking with the right mouse button. Click on the selection “Add this launcher to panel” and a copy of the application icon will be placed on the Panel.

To make a copy of this on the Desktop, you can drag the icon from the Panel over to the Desktop.

To delete an application icon from the Panel right-click on it and select the “Remove from Panel” option. To delete an application icon from the Desktop, right-click on it and select the “Move to Trash” option
THE PANEL

The Panel houses many useful utilities called applets. Applets are small applications that run on the Panel. As discussed in Chapter One, by default, the taskbar and the workspace switcher applets are placed and run on the Panel. Other useful applets that may be placed on the Panel include:

• clock

• sticky notes

• volume control

Placing an Applet on the Panel To place an applet on the Panel, move the mouse over to an empty space on the Panel and right-click it. Select the item "Add to Panel" and from the sub-menus select the applet to place on the Panel. For example to place the "sticky notes" applet, select:

Add to Panel --> Accessories --> Sticky Notes

To prevent accidental removal of an applet, you can lock it on the Panel by right-clicking on its icon and selecting "Lock".

Removing an Applet from the Panel To remove an applet, right-click on the applet icon and select" Remove from Panel". If the applet is locked, you will have to unlock it first by right clicking on the icon and selecting "Unlock".

Configuring the Panel
To change the properties of the Panel, right-click on the Panel and select "Properties".
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2.10 FILES AND FOLDERS
THE FILE SYSTEM

One of the most powerful features of a modern computer system is the ability to store data in a form which can be easily retrieved and transported or copied across to other computer systems or media. Data created and accessed by a user in the computer is stored in what is called a file. This concept of an electronic file to store electronic data mimics the physical world usage of a file to store data written on paper. This mimicry is carried further by the organization of these electronic files into electronic folders or directories.

Like a physical folder, an electronic folder can contain very many files. A folder may also have sub-folders or subdirectories.

Note:

We shall be using the terms folder and directory interchangeably, unless stated otherwise.
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Files and folders can be created, copied, moved (i.e. transferred) and deleted. The folders themselves are organised in a hierarchical manner starting at the root of the file system. Each user is given a home directory and upon logging in, the user is placed in his home directory.

2.11OWNERSHIPS AND PERMISSIONS

As the system is set up to handle multiple users concurrently, it needs to have in place mechanisms with which it can control the security and privacy of the file system. It needs to be able to control access to the file system resources for each individual user. In addition it also has to be able to control access at a group level i.e. users who belong to the same group can be given certain privileges with respect to the file system operations. To be able to perform these features, associated with each file or folder are the categories:

• owner

• group

• others

and the file permissions:

• read (r)

• write (w)

• execute (x)

and the directory permissions:

• read (r)

• write (w)

• access (x)

Associated with a file are the categories owner, group and others and the permissions which these have on the file. The user id of the user who creates a file by default becomes the owner of the file. Userids on the system are assigned to one or more groups. When a userid is created on the system, a group which has the same name as the userid is also created and the new userid belongs to this group. By default this group (which has the same name as the file owner) is associated with the file. All of the other userids on the system which are not the owner of the file or belong to the group associated with the file, are placed in the category

others . By default the owner has read and write permission for a non-executable file and read,write and execute permission for an executable file. The group associated with the file has read permission for a non-executable file and read, execute rights for an executable file. The others group has read only permission for non-executable file and read, execute rights for an executable file.

The rights and ownership concepts described above apply to directories too. However since a directory cannot be executed, access rights is substituted for execution rights. Access to a directory means that the userid with the appropriate permission can descend into the directory (i.e.change directory to it).

The File Manager application described below may be used to view and modify the ownership and permissions of a file or folder. Only the owner of a file/folder can change its permissions and only the superuser or root can change the ownership of a file/folder.

2.12 USING THE FILE MANAGER

As it is possible for a user to create and store hundreds and thousands of files and folders, a File Manager is needed to assist the user to manage and manipulate these files and the file system on which it resides.

In this section a brief description of the File Manager and how to use it is given. For more details you should consult the “Help” application on the Main Menu. From the Help application choose:

Desktop --> Nautilus File Manager

To start using the File Manager double-click on the home directory icon on the desktop. (This may be named “username's Home” where username is the username of the user currently logged in.)
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By default, the File Manager window consists of a side pane and a main view pane. At the top of the window just under the window titlebar, are the menu bar and the location bar. The view pane displays the files and folders contained in the current directory that the user is in. These can be displayed as icons (default) or changed to display them as a listing of filenames.

The side pane contains an icon that represents the current file or current folder. The side pane also contains information about the current file or current folder. A hierarchical (tree) view of the file system on the computer can be obtained from the side pane. By navigating through this, you can access files and folders outside your home directory (provided of course that you have the permission to do so).

[image: image23.emf]
2.13 ACCESSING FILES AND PROGRAMS

From the view pane of the File Manager, you can open files as well as run (launch) executable programs by double clicking on the icon representing them.

Creating New Folders To create a new folder under the folder you are currently in, move the mouse to the menu bar at the top (just beneath the titlebar of the window) and click on File and then click on Create Folder. A new folder will appear on the view pane and you will have to type in the name of the new folder. 

Copy Files and Folders 

To copy a file, click on the file in the view pane to select it. Then select from the menu bar at the top,

Edit --> Copy File

Next open up the folder in which you want to copy the file to and then select from the menu bar at the top,

Edit --> Paste Files

Another way to copy a file is to right click on the file icon and then select “Copy File”. Then navigate to the icon of the folder where you want the copy to be placed in and then right click on the folder icon and select “Paste Files into Folder”.

The procedures above can be done with folders too. To copy more than one file or folder at a time, select multiple files/folders by holding down the CTRL key while clicking on the files or folders. 

Moving Files and Folders
Moving a file or folder is different from copying in that a copy of the file/folder is not made, i.e. only one copy of the file/folder exists, and the file/folder is transferred from one folder to another. To move a file, click on the file in the view pane to select it. Then select from the menu bar at the top,

Edit --> Cut File

Next open up the folder in which you want to move the file to and then select from the menu bar at the top,
 Edit --> Paste Files 

Another way of moving a file is to drag and drop the file into the destination folder. The procedures above can be done with folders too.

To move more than one file or folder at a time, select multiple files/folders by holding down the CTRL key while clicking on the files or folders.
Renaming Files and Folders
To rename a file, click on the file in the view pane to select it. Then select from the menu bar at the top,

Edit --> Rename and then type in the new name. Alternately you can also right-click on the file and then select “Rename”. The procedures above can be done with folders too.
Deleting Files and Folders

To delete a file, click on the file in the view pane to select it. Then select from the menu bar at the top,

Edit --> Move to Trash

Alternately you can select the file and then use the DELETE key on the keyboard to delete the file. This has the same effect as above of moving the file to the Trash folder. It is still possible to salvage a deleted file from the Trash. To do this double-click on the Trash icon on the desktop to open up the Trash folder. Then you can move the file you want to salvage to the desired folder. Note that if you delete the file from the Trash then it cannot be recovered anymore. The procedures above can be done with folders too. To delete more than one file or folder at a time, select multiple files/folders by holding down the CTRL key while clicking on the files or folders.

Viewing and Modifying the Permissions of a File or Folder

To view the owner and group of a file/folder and/or to modify its permission settings, select the file/folder and select from the menu bar at the top,

File --> Properties Click on the Permissions tab. The owner and group of the file/folder are displayed as well as the associated permissions.
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To change the permissions, modify the check boxes accordingly to the new permissions desired. Click on Close to apply the changes.

Note:

It is recommended that you do not modify the default file/folder permission settings unless you know what you are doing. This is to minimize the risk of compromising the security of the files and folders.

THE TRASH CAN

The trash can icon on the desktop contains files and folders which you have deleted using the File Manager or an application run from the desktop. As noted above it is a special folder in which it is still possible to move back the deleted items to another folder so as to “undelete” them. However over time, the trash folder will be filled up as many files and folders get deleted through usage. So it is a good idea to periodically empty or delete the items found in the trash. To empty the trash, right-click on the trash icon and select “Empty Trash”. Otherwise you can open the trash by double-clicking on it and then select to delete all the items in the trash folder using the File Manager functions described above.

EXERCISES
1. Use the File Manager to perform the following:

• Create a new folder called testdir under the home directory

• Copy the following files into the folder testdir:

• /etc/services, /etc/hosts

• Access the testdir folder:

• Open the two files there to view their contents, then close them

• Rename the file hosts to hosts.backup and services to

services.copy

• Move the file hosts.backup to the /usr/tmp directory

• Delete the file services.copy

• Move up to the home directory

• Delete the folder testdir

• Launch the application xeyes found in the folder /usr/X11R6/bin

2. Check the trash can and restore the deleted file(s) there

2.14 USING A TEXT EDITOR

Very often it is necessary to use the computer to input some text or to modify the data in a text file. While a full-fledged word processor like OpenOffice.org's Writer may be used, it can be an overkill since the sophisticated features and formatting available with a word processor are not needed in many cases. A text editor can be used instead. The Linux system comes installed with many text editors. In this section we shall be looking at how to use a text editor which comes with the GNOME Desktop - gedit.

Note:

A text file here refers to a a file which contains pure text printing characters only. Some types of files e.g. those created by a word processor, while appearing to be text-only actually contain other non-printing characters and hence are not puretext files.

Starting Gedit

Gedit may be started from the Main Menu,

Main Menu --> Accessories --> Text Editor
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After gedit has started, you can immediately type in text into the main edit window. The mouse is also used extensively in gedit, to move around the document as well as to perform editing functions.

Inputing Text

Text can be entered by simply typing into the main gedit window. By default the text will wrap to the next line when it reaches the border of the editing window.

Marking Text The mouse may be used to mark a block of text by clicking on the beginning of the block and dragging the mouse to the end of the block before releasing it.

Deleting Text

Text can be deleted one character at a time by moving the mouse to the character in question and using the DELETE and BACKSPACE keys in the normal fashion.
 If there is a lot of text to be deleted, a more efficient way to delete text is to mark it first and then press the DELETE key on the keyboard.

Copy, Cut and Paste

Text can be edited by marking it first and then selecting Cut, or Copy from the buttons at the top. "Cutting" will result in the marked text being copied into a storage buffer and then deleted from the editing window, while "Copying" will result in just a copy of the text being copied into the storage buffer without the deletion of the original text. The text cut/copied in this way can then be pasted into another part of the document by moving the mouse to the desired location and selecting the Paste button at the top. Another way of invoking these functions is to click on the

Edit option on the top menu bar and selecting the desired function, e.g.

Edit --> Cut

Edit --> Copy

Edit --> Paste

Undo

After performing an editing function, e.g. deleting a block of text, you can undo the action by clicking on the Undo button at the top. The Undo function can also be invoked using the

Edit menu selection at the top.

Saving Text

The text typed in can be saved by clicking on the File option on the main menu bar at the top and selecting,

File --> Save As 
Move to the folder you want to save the file in and enter the name of the file to save.

Find and Replace

The Find button can be used to locate a text string. By default this search is not case sensitive and will also locate the text if it is part of a word. These default options can be changed from the Find dialog. The Replace button can be used to locate a text string and replacing it with another. Again the default options of noncase sensitive and matching part of a word can be changed.

The Find and Replace functions can also be performed using the Search menu selection at the top.

Opening A File

You can edit a text document already saved on the system by opening it. From the main menu at the top choose,

File --> Open and select the file to open.

Preferences

Preferences can be set from the Preferences menu selection,

Edit --> Preferences

The Preferences you can set include the font, color and point size to be used, tab spacing, auto wrapping, and auto indenting.

Help

More information on how to use gedit can be obtained by selecting Help from the menu at the top.

EXERCISES

1. Use the gedit text editor to type in the first page of this guide. Save the document in a file on your home folder.

2. Open the saved file and edit it by: deleting the second paragraph on page one

• adding the statement “End of Chapter” to the last page

• save the edited document as a new file

2.15 The Shell

The Linux/Unix shell refers to a special program that allows you to interact with it by entering certain commands from the keyboard; the shell will execute the commands and display its output on the monitor. The environment of interaction is text-based (unlike the GUI-based interaction

we have been using in the previous chapters) and since it is command-oriented this type of interface is termed Command Line interface or CLI. Before the advent of GUI-based computing environments, the CLI was the only way that one can interact and access a computer system.

Up until now, there was never a need to type commands into a shell; and with the modernization and creation of a lot of newer GUI-based tools, the shell is becoming increasingly un-required to perform many tasks. 
But that said, the shell is a very powerful place, and a lot is achieved through it. A lot of the front-end GUI methods of doing things have similar ways and means to get done with using the shell. Professional Linux and UNIX users find the shell very powerful, and an introduction to at least the basic shell usage is useful.
2.15 GETTING TO A SHELL

Since it is most likely that you are in the graphical desktop environment now, the underlying shell that is available is not displayed. To access a shell, try the following key combination,

Control + Alt + F1 Where F1 can be replaced by F2, F3, and so on. The graphical desktop tends to run in F7 or F8, so to go back to your graphical desktop screen, just hit Control + Alt + F7. These are virtual terminals.

Alternatively, you could get to a Terminal application, so you can have a shell while your in the graphical desktop environment (this is much preferred, and will be used throughout this Chapter). To do this, go to:

Main Menu --> System Tools --> Terminal

Or right-click on the desktop, and click on the Open Terminal option. This terminal is equivalent to the virtual terminals mentioned earlier, except now you don't have to switch screens – you can just minimize or maximize the terminal (or if you're done, you can close it).
2.16 SOME USEFUL COMMANDS

Now that you are at a terminal, you might as well input some commands. For example, when you start a shell, display such as below (or similar) will be seen (and this can be configured to your liking!):

[-(byte@hermione)-(pts/4)-(05:34pm:05/06/2004)-]

[-(~)>

The cursor blinks, waiting for input. To this, some of the more used and useful commands include:
• ls – list files in the current directory.

• cd – change working directory. If your current path is /

home/username/Trash for instance, typing “cd” will bring you back to /home/username.

• mkdir – make a new directory

• rmdir – delete a directory (must be empty)

cp – invoked such as “cp currentFile newFile”, and is used to copy files.

• mv – invoked such as “mv currentLocation newLocation”. This is used to either move or rename files.

• rm – invoked such as “rm myFile”; it is used to delete files permanently.

• pwd – prints the working (current) directory.

• cat – concatenate files (can be used to join them together), and prints its output to standard output (the terminal screen). Used like: “cat myFile”.

• less – allows for file viewing in the shell, and is most useful for text files; invoked like “less myFile”.

• find – can be used to find files via the command line. Example usage could be: “find . -name toc”, which looks at the current directory (defined by “.”) for any files with the name “toc”.

• locate – picks entries from a database, that is updated regularly; invoked via “locate myFile”. it’s much quicker than find (since it only searches a database), but might not be as quick to update as find (the update of the database might happen once every day only).

• date – display the current date! This can also be used to set the date of the system (but administrator privileges are required).

• history – built-in shell command for the BASH

environment that shows the last run commands. As always, these commands just begin to scratch the surface of the capability of the shell. There are thousands of such commands available on your system! And keep in mind that each and every command comes with options, that are usually executed via the -flag – again, the man pages list all useful commands. For instance the command

rm –i will prompt when deleting a file, so you have to either say 'y' if you're sure, or 'n' if you do not want to delete the file.
[-(/tmp)> rm -i usr.bin

rm: remove regular file `usr.bin'? 
2.17 A FEW MORE CONCEPTS AND SHORTCUTS

Now that you've seen some commands that are useful in the shell, it’s important to know a few more concepts. For instance, the tilde (“~”) represents the home directory, so rather than typing /home/username it can be represented via a '~'. This means less typing for you.

[-(~/MyOSS-Stuff/IOSN)> pwd

/home/byte/MyOSS-Stuff/IOSN

[-(~/MyOSS-Stuff/IOSN)> cd ~

[-(~)> pwd

/home/byte

So in that example, I was located in /home/byte/MyOSSStuff/IOSN, and just by issuing a “cd ~”, the shell has brought the current working directory to /home/byte.

A dot “.” means the current directory. While “../” will mean the parent directory. This can be nested to include “../../” and so on, till it reaches the top level directory /.
2.18 INPUT/OUTPUT REDIRECTION AND PIPES

Running a command by itself with a lot of output doesn't seem all that useful. For instance, if there are many files in a directory, running a command to list the directory like, ls /usr/bin To actually get any useful information out of it, you might want to dump the output of the ls command to a file; or maybe use a utility like less to view it. All this is possible thanks to input/output redirection and pipes.

Input redirection is performed using < or <<, while output redirection is done via > or >>. A point to note is that when using >, it just recreates the file, even if the same filename exists, while >> concatenates the output to the same file, causing it to possibly be double in size (if its the same output).

A pipe (“|”) is used to pass the output of the command not to a file, or to the screen, but to the next utility. Pipes can be nested, so you can pass the data through several utilities before you can get the useful information that you want. Let's dive into some examples!

1. [-(/tmp)> ls /usr/bin >> usr.bin

2. [-(/tmp)> wc -l usr.bin

3. 2171 usr.bin

4. [-(/tmp)> ls /usr/bin >> usr.bin

5. [-(/tmp)> wc -l usr.bin

6. 4342 usr.bin

7. [-(/tmp)> ls /usr/bin > usr.bin

8. [-(/tmp)> wc -l usr.bin

9. 2171 usr.bin

Note: the line numbers are added for clarity, and are not included in the shell output! In line 1, the output of the directory listing of /usr/bin gets placed in a file called usr.bin. On line 2, a new utility called 'wc' is used (this is used to print the number of lines in the file (as it gets passed the -l option) – its output is at line 3. The same command is then repeated on line 4, and now, the file is double the size as per line 6! That is because the >> output redirection was used, which has concatenated the two outputs together. Notice that in line 7, a single > is used, and in line 9, it shows that the file has been over-written with the new contents.

[-(/tmp)> ls /usr/bin | grep cancel

cancel

cancel.cups

The above is an example of how a pipe is used. After listing the files, the output is passed on to a utility called grep (which basically searches for a pattern, and prints the output) and the string being searched for is “cancel”. It comes back with two matches. Similarly, a command like:

ls /usr/bin | less

Will place the output of the directory listing into the less pager so that it can be scrolled through easily. And for another example as to how pipes can be nested, issuing:

[-(/tmp)> 'ls' /usr/bin | grep auto|wc –l 19

sends the output of the directory listing of /usr/bin to grep, which then searches for the string “auto”, and then wc prints how many times it occurs in lines. A useful command string that a lot of systems administrators tend to use would be:

[root@hermione root]# tail -f /var/log/messages

Jul 5 12:04:02 hermione last message repeated 13 times

Jul 5 16:17:17 hermione last message repeated 17times

Jul 5 16:17:28 hermione last message repeated 18 times

Jul 5 16:17:32 hermione

A 'tail' displays the last ten lines of the file, and the -f option means that if there are more logs, it gets displayed (via it being appended to the bottom).
WHERE DO I GET HELP?
Rather than get frightened off the shell, there are some sources of help, in the event that you aren't sure what you're doing in the shell.

Man Pages

These are manual pages, for each and every command that resides on your system. This is a first point of reference, and it is invoked by: man command-name e.g.

$ man man

The above runs man on itself, explaining a bit about the manual page system.

Info Pages

This is the new GNU project method of distributing manuals, and info pages are a lot more comprehensive than man pages. It is invoked by: info command-name e.g.

$ info info

The above runs info on itself, and provides some useful information as to how info can be used, and how you can navigate info documents.

Other Useful Commands (for help)

While still on the topic of help, there are a few more useful commands that you want to know about:

• whatis – invoked by “whatis package-name” and it provides information about the tool that whatis recognizes (and has in its database).

• apropos – invoked by “apropos string”, and it provides strings matching what is located in the whatis database. This is most useful when you don't know what command you want to run, but have an idea that as to what it should be dealing with (so apropos mail should provide all sorts of mail clients that are available on your system).
2.19 CONCLUSION

This is the power of Linux and UNIX command lines. There is much more to learn, as there are different shells, and different shell syntaxes available. Also, regular expressions are useful, and there are plenty more utilities available, and if a liking towards the shell is taken, shell scripts can be written to perform a lot of tasks, including backing up directories and more!
EXERCISES
1. Open up a shell on your Desktop and perform the following:

• find the name of the directory you are in

• list out the contents of the current directory

• list out the contents of the directory /usr/bin

• check the current date and time

2. Change directory to your home directory and make a new

sub-directory there named Temp11 and change directory

to it copy the following files from the /etc directory to the

directory Temp11: services, motd, fstab, hosts

• concatenate the files copied above into one single file

called file1

• count the number of lines present in the file file1

• delete the four files listed above in the directory

Temp11
2.20 Advantages of using Linux over Windows
So, you’re a new, or fairly moderate Linux user, who wants to know what the true advantages of Linux over Windows are? There are several advantages of Linux, and of course, some disadvantages to using the Linux operating system. This article covers 5 advantages of using Linux over Windows, and lists a few disadvantages as well.

Advantages of Linux:
· Cost – The most obvious advantage of using Linux is the fact that it is free to obtain, while Microsoft products are available for a hefty and sometimes recurring fee. Microsoft licenses typically are only allowed to be installed on a single computer, whereas a Linux distribution can be installed on any number of computers, without paying a single dime.

· Security – In line with the costs, the security aspect of Linux is much stronger than that of Windows. Why should you have to spend extra money for virus protection software? The Linux operating system has been around since the early nineties and has managed to stay secure in the realm of widespread viruses, spyware and adware for all these years. Sure, the argument of the Linux desktop not being as widely used is a factor as to why there are no viruses. My rebuttle is that the Linux operating system is open source and if there were a widespread Linux virus released today, there would be hundreds of patches released tomorrow, either by ordinary people that use the operating system or by the distribution maintainers. We wouldn’t need to wait for a patch from a single company like we do with Windows.

· Choice (Freedom) – The power of choice is a great Linux advantage. With Linux, you have the power to control just about every aspect of the operating system. Two major features you have control of are your desktops look and feel by way of numerous Window Managers, and the kernel. In Windows, your either stuck using the boring default desktop theme, or risking corruption or failure by installing a third-party shell.

· Software - There are so many software choices when it comes to doing any specific task. You could search for a text editor on Freshmeat and yield hundreds, if not thousands of results. My article on 5 Linux text editors you should know about explains how there are so many options just for editing text on the command-line due to the open source nature of Linux. Regular users and programmers contribute applications all the time. Sometimes its a simple modification or feature enhancement of a already existing piece of software, sometimes its a brand new application. In addition, software on Linux tends to be packed with more features and greater usability than software on Windows. Best of all, the vast majority of Linux software is free and open source. Not only are you getting the software for no charge, but you have the option to modify the source code and add more features if you understand the programming language. What more could you ask for?

· Hardware - Linux is perfect for those old computers with barely any processing power or memory you have sitting in your garage or basement collecting dust. Install Linux and use it as a firewall, a file server, or a backup server. There are endless possibilities. Old 386 or 486 computers with barely any RAM run Linux without any issue. Good luck running Windows on these machines and actually finding a use for them.
Disadvantages of Linux:
· Understanding – Becoming familiar with the Linux operating system requires patience as well as a strong learning curve. You must have the desire to read and figure things out on your own, rather than having everything done for you. Check out the 20 must read howto’s and guides for Linux.

· Compatibility – Because of its free nature, Linux is sometimes behind the curve when it comes to brand new hardware compatibility. Though the kernel contributors and maintainers work hard at keeping the kernel up to date, Linux does not have as much of a corporate backing as alternative operating systems. Sometimes you can find third party applications, sometimes you can’t.
· Alternative Programs – Though Linux developers have done a great job at creating alternatives to popular Windows applications, there are still some applications that exist on Windows that have no equivalent Linux application. Read Alternatives to Windows Applications to find out some of the popular alternatives.

Now that you have an understanding of some of the advantages of Linux, its time get out there and experiment. Windows can be a great tool for the lazy and incompetent, but it takes a true scholar and one who wants to learn to run a robust operating system like Linux.
It is important to understand the differences between Linux and other operating systems, such as MS-DOS, OS/2, and other implementations of UNIX for the personal computer. First of all, it should be made clear that Linux will coexist happily with other operating systems on the same machine: that is, you can run MS-DOS and OS/2 along with Linux on the same system without problems. There are even ways to interact between the various operating systems, as we'll see.
What are the differences between MS-DOS and Linux?
· MS-DOS is a 16-bit operating system, with software available to utilize 32-bit features of the 80386 and later. Linux is a 32-bit and 64-bit operating system. 

· MS-DOS only has built-in support for single tasking. Linux was designed from the ground up for multitasking.

· MS-DOS only supports one user. Linux supports multiple users. 

· MS-DOS is closed-source. Linux is open-source, available under the terms of the GPL.

· MS-DOS is tied to the 80x86 platform. Linux can run on multiple architectures.
CHAPTER 3: INTRODUCTION TO PROGRAMMING CONCEPTS
3.1 Introduction
 A total computer system includes both hardware and software. Hardware consists of physical components and all associated equipment. Software refers to the program that written to the computer. It is possible to be familiar with various aspects of computer software without being concerned with of how computer hardware operates. It is also possible to design the parts of software without knowledge of software capabilities.  A program written by a user may be either dependent or independent of the physical computer that runs his program. For this programming language is a interface between computer and programmer. The set of instructions written in a language which is being translated in machine compatible language. 
3.2 The level of programming languages  

3.2.1          Low level Programming Language:

                     3.2.1.1. First generation language.

                      3.2.1.2. Second generation language.

Low level programming language includes machine languages and Assembly languages. Both are machine dependent like a programs written in low-level languages for IBM PC cannot be run in a Macintosh computer. e.g. LEGO programming. Low level languages are used to control the hardware for e.g. Driver programs are written in low-level languages. And also Programs written in low-level languages are usually small in size and efficient.

 3.2.2.         High level Programming Language

1.  Third Generation Language (3GL)

2.  Fourth Generation Language (4GL)

3.2.3.        Comparison: High & Low Level languages
3.2.1.1 First generation languages 

· The first generation programming languages:

· Machine languages

· Defined by the hardware design of the computer

· Machine dependent. 

· Instruction formed by binary digits (“0”or “1”) Corresponding to an ON or OFF state of an electric circuit.

· Machine Instruction has two parts: op code and operand 

1. Op code : Operation to be performed as a verb like increment, add , copy etc.

2. operand:  operand acts like a noun on the data for example  incrementing the value of A, A is the operand. It can be a value  or an address  of memory location.(Remark: variable  is machine language is in form of address, i.e address = variable) 

 3.2.1.2.  Second generation languages

· Assembly languages: The user employs symbols (letter numerals, or special characters) for the operation parts , the address part and other parts of instruction code. Each symbolic instruction can be translated in to one binary coded instruction. This translation is done by the special program called assembler. Because an assembler translates the symbols, this type of symbolic program is referred to as an assembly language program and the language is assembly language.

· Instructions are 1:1 with machine instructions.

· Symbolic instruction code (or mnemonics).

1. Using symbolic instruction code to replace binary digits. 

2. Meaningful abbreviations  that substitute the op code 

3. e.g. “JMP A” means jump to address represented by A.
3.2.3 High-Level Programming Languages
· Machine-independent

· Third generation languages or above 

· More like human languages

· Let programmers concentrate on the logic rather than machine architecture.

 These are the special languages developed to reflected the procedure used in the solution of a problem rather than be concerned with computer hardware behavior e.g. FORTAN. 

3.2.3.1. Third generation language (3GL)

· More human like than assembly language

· Meet  demand of efficiency  and effectiveness

· Examples : C, Fortran, COBOL, BASIC, PASCAL etc. 

· Each high-level language statement is translated (翻譯) into many machine     instructions.

3.2.3.2.   Fourth generation language (4GL)

· Each 4GL instruction represents many 3GL statements.

· Typical example: SQL (Structured Query Language).

· e.g.  SELECT * FROM student ORDER BY class, class_no;

will display all the records in table “Student” in ascending order of class and class_no. 

· If the same task  is written in a 3GL, instructions have to be written:

Sort the records in ascending order of class and class_no;Get each record, test for end of file, put each item on screen;Go back and repeat the operation until no more records to process.

Comparing Low & High-level Languages (1)

1.
Advantages of high-level language
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      2. Advantages of low-level language
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Examples of High Level Languages 

· Designed to solve different problems.

· Ranging from business to games.

· Some common  programming languages:

1.
PASCAL

· Designed for teaching structured programming.
2.
C 

· Designed to operate  computer at low-level using high level language.

· More readable and better structured than Assembly language.

· Similar language C++ is popular in game programming.
3.
Java

· Includes some syntax of C.

· Java programs can be called from HTML document or run directly.

· Computer needs Java Virtual Machine to execute Java Programs e.g. Yahoo Snooker .

4.
COBOL

· Designed for business applications 

· Wordy  language 

· Readable for beginners

· e.g. multiply hourly-rate by hours-worked giving gross-pay


        i.e. gross-pay ( hourly-rate * hours-worked. But, can be clumsy for long programs.

5.
BASIC

· Designed to provide students with an easy-to-learn language.

Visual Basic

· A version of BASIC 

· Specialized for developing Windows applications

                     Belong to Rapid   Application Development (RAD) 

· Programming can be done by drag-and-drop

· Programmers can quickly build an application

Visual Basic.NET

· Newest version of Visual Basic 

· Supports all Web-based features

6.
Script Languages

Interpreted  and processed  by a software (e.g. Browser) 

· e.g.      VBScript and JavaScript 

· have similar syntax as Visual Basic and Java respectively 

· Interpreted and processed by Web browser

Instructions are embedded in HTML documents

· Increasing the function of HTML

· Making Web pages more interactive

3.3 TRANSLATORS 
Translator consists of three attributes source program, translator and object program. Source program is a text file used to for storing source code which must be translated into machine instructions before execution .Translator is software to convert source code into machine instructions. And it is used to discover syntax errors in a program.Object program is a binary file e.g. EXE used for storing machine instructions during execution.

3.3.1. Assemblers
 A software used to translate assembly language program into machine instructions for producing one machine instruction for each assembly language statement which translate the whole source program before execution and the store the results in an object program(During execution, need the object program only).

3.3.2 Compilers

 Compiler (e.g. Visual Basic – Make EXE)

· A software 

· Translate high-level language program into machine instructions

· Translate the whole source program before execution

· Storing the results in an object program

3.3.3. Interpreters (e.g. Visual Basic – Run)

· A software for translating ONE high-level language program statement at a time send it to the computer for execution and then proceed to the NEXT statement.

· No object program is produced when program is run, the following must be present interpreter and source code. 

· Interpreted program runs slower than compiled ones because time is spent on translation .

· Like by most of the  programmers  as it is  more convenient in testing.

3.3.4.  Comparison of Translators
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CHAPTER 4: INTRODUCTION R TO COMPUTENETWORKING
4.1 Introduction

A network consists of two or more computers that are linked in order to share resources (such as printers and CD-ROMs), exchange files, or allow electronic communications. The computers on a network may be linked through cables, telephone lines, radio waves, satellites, or infrared light beams.
4.2 Definition

1. Question: What is computer Networking?

· Answer: In the world of computers, networking is the practice of linking two or more computing devices together for the purpose of sharing data. Networks are built with a mix of computer hardware and computer software.

2. A network is a set of interconnected systems sharing resources and interacting using a shared communication link.
All systems on the pathway must follow a set of common communication rules for data to arrive at its intended destination and for the sending and receiving computers to understand each other. 
Protocols : The rules governing computer communication are called. 

Communication

Def: Communication is the process or means by which information is sent from one place to the other.
All networks must have the following
· A resource to share 
· A pathway to transfer data (transmission medium)
· A set of rules governing how to communicate (protocols).
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Why networking:
1. Sharing of Resources
· The Primary goal of computer networks is to share resources.  The resources that can be shared Include, Printers, data, fax modem etc.
2. Sharing of information
Information on a single computer can be shared and accessed by other computers in the network.
3. Communication
· Messages can be sent from one computer and received in the other.

4. Enabling centralized administration and security of the resources within the system
4.3NETWORK TYPES

There are many type of network according to geographical are among them we have :

· LAN - Local Area Network 

· WLAN - Wireless Local Area Network 

· WAN - Wide Area Network 

· MAN - Metropolitan Area Network  

· PAN - Personal Area Network 

4.3.1Local Area Network(LAN)
A LAN connects computers over a relatively short distance like an office, a building, a school, or home. The LAN is defined also as a network whose computers are located relatively near one another. Every LAN uses a protocol – a set of rules that governs how packets are Configured and transmitted. A network transmits data among computers by breaking it into small pieces, called packets.

An example of LAN 
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9.2.4 Local-area networks (LANS)
Alocal-area network (LAN) can connect many
computers in a relatively small geographical area such
as a home, an office, or a campus as shown in Figure

It allows users to access high bandwidth media
like the Intenet and allows users to share devices
such as printers

A LAN connects each computer ta each of the others

= Workstation| by using a separate communications channel. A
direct connection from one computer to another is
o called a point-to-point ink. I the network were
Server Workstation designed using poirt-to-poit links, the nurnber of

links would grow rapidly as new computers were
added to the network. For each new computer, the
network would need a new separate connection to
each of the other computers. This approach would be

7 S:I very costly and difficult to manage.
o o Statting in the late 19605 and early 19705, network
Workstation Q Workstation & engineers designed a form of network that enabled
& many computers in a small area to share a single
o < communications channel by taking tums using it
These LANS now connect more computers than any
other type of network. By allowing the computers to
% shae a communications channel, LANS greatly
reduce the cost of the network. For econormic and
technical reasons, point-to-paint links over longer
distances are then used to connect computers and

J © netwarks in separate towns, cities, or even across
continents.
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A computer on a network which is not a server can be called a Workstation 
4.3.2 Metropolitan Area Network(MAN)

Metropolitan Area Network is a network spanning a physical area larger than a LAN but smaller than a WAN, such as a city. A MAN is typically owned an operated by a single entity such as a government body or large corporation. 

4.3.3Wide Area Network (WAN)

A WAN spans a large geographic area, such as a state, province or country. WANs often connect multiple smaller networks, such as local area networks (LANs) or metro area networks (MANs). 

 Multiple LANs can be connected together using devices such as bridges, routers,

or gateways, which enable them to share data.

• A WAN is two or more LANs connected together. The LANs can be many miles

apart.

• To cover great distances, WANs may transmit data over leased high-speed phone

lines or wireless links such as satellites.
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9.2.5 Wide-area networks (WANs)
For econornic and technical reasons, LANs are not
suitable for communications over long distances. On a
LAN, the computers must coordinate their use of the
network and this coordination takes time. Over long
distances with greater delays in communication, the
computers would take more time coordinating the use
of the shared medium and less time sending data
messages. In addition, the costs of providing high-
speed media over long distances are much greater
than in the case of LANS. For these reasons, wide-
area network (WAN) technologies difer from LANS.

AWAN, as the name implies, is designed to work
over a larger area than a LAN. Figure (1 lustrates the
indidual LANS that are able to communicate using &
WAN

AWAN uses poirt-to-point of point-to-rultipoint,
serial communications lines. Point-to-point lines
& connect only two locations, one on each side of the
& line. Pointto-mulipoint lines connect one location on
e side of the line to multiple lacations on the other
ite. They are called serial lines because the bits of
information are transmitted one afer another in a
series, like cars traveling on a single lane highway as
shown in Figure

The following are sorme of the more common WAN
technalogies:
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An example of WAN
Wireless Local Area Network - a LAN based on WiFi wireless network technology.

4.4 DOMAIN NAME SYSTEM

Definition: The DNS translates Internet domain and host names to IP addresses. DNS automatically converts the names we type in our Web browser address bar to the IP addresses of Web servers hosting those sites. 

DNS implements a distributed database to store this name and address information for all public hosts on the Internet. DNS assumes IP addresses do not change (are statically assigned rather than dynamically assigned). 

The DNS database resides on a hierarchy of special database servers. When clients like Web browsers issue requests involving Internet host names, a piece of software called the DNS resolver (usually built into the network operating system) first contacts a DNS server to determine the server's IP address. If the DNS server does not contain the needed mapping, it will in turn forward the request to a different DNS server at the next higher level in the hierarchy. After potentially several forwarding and delegation messages are sent within the DNS hierarchy, the IP address for the given host eventually arrives at the resolver, that in turn completes the request over Internet Protocol. 

DNS additionally includes support for caching requests and for redundancy. Most network operating systems support configuration of primary, secondary, and tertiary DNS servers, each of which can service initial requests from clients. ISPs maintain their own DNS servers and use DHCP to automatically configure clients, relieving most home users of the burden of DNS configuration.

4.5 IP ADDRESS
What is in common between DNS - the Domain Name System, and IP addresses? It is the fact that the DNS is an Internet service that translates domain names/hostnames to IP addresses (forward DNS) and IP addresses to their associated domain names/hostnames (Reverse DNS) with the help of a DNS server.
 This is one of the crucial services on the Internet, greatly facilitating the access of users to websites, by helping each visitor refer to the desired website only by typing its alpha-numeric name (domain name) in the browser instead of its real numeric system name (IP address).

Each machine, which is connected to the Internet, has its own IP address. The IP address is used to identify it to the world and plays an important part in the TCP/IP protocol. Usually, an IP address is displayed as a group of numbers, separated by dots: 

IP address structure and classification
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Class A IP addresses

The class A IP addresses have a first or Net octet in the range of 1 and 126. The other three octets define the hosts. The A class network allows for a total of 2,147,483,648 unique IP addresses and is mainly used for the network of a very large corporation. 

A class A IP address
Net                  Host
123.                 23.41.88
Class B IP addresses

The class B IP addresses use the first two octets as network identifiers, and the last two as host identifiers. The first octet in the class B IP addresses is in the 128 to 191 range. IPs from this class are most commonly used by mid-sized networks, such as college campuses 

A class B IP address
Net                  Host
133.23.            41.88
Class C IP addresses

For this class, the Net identifier is composed of the first 3 octets and the first octet is in the 192 to 223 range. The last octet is used to identify the host. With a limited number of hosts, this IP class is suitable for small to mid-sized networks. 

Classes C IP address
Net                  Host
196.23.41.       88
Class D IP addresses

IP addresses from this class are mostly used for multicasting. They are in the 224.0.0.0 to 239.255.255.255 range. The 224.0.0.0 to 224.0.0.255 range is used only for local area network (LAN) multicasting. 
4.5 NETWORK TOPOLOGIES
4.5.1What is a Topology?

The physical topology of a network refers to the configuration of cables, computers, and other peripherals or the physical topology is the physical arrangement of all devices connected together on a network. Physical topology should not be confused with logical topology which is the method used to pass information between workstations. Logical topology was discussed in the Protocol chapter. 
4.5.2 Main Types of Physical Topologies

The following sections discuss the physical topologies used in networks and other related topics. 

·  Bus topology or Linear bus 

· Star 

· Ring topology 

· Mesh topology

· Tree (Expanded Star) 

· Considerations When Choosing a Topology 

Bus Topology

In a bus network, all devices are connected to a single linear cable called a trunk (also known as a backbone or segment). Both ends of the cable must be terminated to stop the signal from bouncing. Because a bus network does not have a central point, it is more difficult to troubleshoot than a star network. A break or problem at any point along the bus can cause the entire network to go down. 

A linear bus topology consists of a main run of cable with a terminator at each end (See fig. 1). All nodes (file server, workstations, and peripherals) are connected to the linear cable.
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Fig. 1. Linear Bus topology 

Advantages of a Linear Bus Topology

· Easy to connect a computer or peripheral to a linear bus. 

· Requires less cable length than a star topology. 

Disadvantages of a Linear Bus Topology

· Entire network shuts down if there is a break in the main cable. 

· Terminators are required at both ends of the backbone cable. 

· Difficult to identify the problem if the entire network shuts down. 

· Not meant to be used as a stand-alone solution in a large building. 
Star Topology   

A star topology is designed with each Computer (file server, workstations, and peripherals) connected directly to a central network hub, switch, or concentrator (See fig. 2). In a star network, all devices are connected to a central point called a hub.
Data on a star network passes through the hub, switch, or concentrator before continuing to its destination. The hub, switch, or concentrator manages and controls all functions of the network
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Advantages of a Star Topology

· Easy to install and wire. 

· No disruptions to the network when connecting or removing devices. 

· Easy to detect faults and to remove parts. 

Disadvantages of a Star Topology

· Requires more cable length than a linear topology. 

· If the hub, switch, or concentrator fails, nodes attached are disabled. 

· More expensive than linear bus topologies because of the cost of the hubs, etc. 
· Ring Topology

In a ring network, every device has exactly two neighbors for communication purposes. All messages travel through a ring in the same direction (either "clockwise" or "counterclockwise"). A failure in any cable or device breaks the loop and can take down the entire network. 

To implement a ring network, one typically uses FDDI, SONET, or Token Ring technology. Ring topologies are found in some office buildings or school campuses. 

In a ring network all workstations and servers are connected in a closed loop. There are no terminating ends; therefore, if one computer fails, the entire network will go down. Each computer in the network acts like a repeater and boosts the signal before sending it to the next station. This type of network transmits data by passing a "token" around the network. If the token is free of data, a computer waiting to send data grabs it, attaches the data and the electronic address to the token, and sends it on its way. When the token reaches its destination computer, the data is removed and the token is sent on. 
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· Mesh Topology

Mesh topologies involve the concept of routes. Unlike each of the previous topologies, messages sent on a mesh network can take any of several possible paths from source to destination. (Recall that even in a ring, although two cable paths exist, messages can only travel in one direction.) Some WANs, most notably the Internet, employ mesh routing. 

A mesh network in which every device connects to every other is called a full mesh. As shown in the illustration below, partial mesh networks also exist in which some devices connect only indirectly to others. 



Illustration - Mesh Topology Diagram

Tree or Expanded Star Topology 

A tree topology combines characteristics of linear bus and star topologies. It consists of groups of star-configured workstations connected to a linear bus backbone cable (See fig. 3). Tree topologies allow for the expansion of an existing network, and enable schools to configure a network to meet their needs. 
SUMMARY

Topology refers to the shape of a network, or the network's layout. How different nodes in a network are connected to each other and how they communicate are determined by the network's topology. Topologies are either physical or logical. Below are diagrams of the five most common network topologies. 

	Mesh Topology
Devices are connected with many redundant interconnections between network nodes. In a true mesh topology every node has a connection to every other node in the network. 
	[image: image37]

	Star Topology
All devices are connected to a central hub. Nodes communicate across the network by passing data through the hub. 
	[image: image38]

	Bus Topology
All devices are connected to a central cable, called the bus or backbone. 
	[image: image39]

	Ring Topology
All devices are connected to one another in the shape of a closed loop, so that each device is connected directly to two other devices, one on either side of it. 
	[image: image40]

	Tree Topology
A hybrid topology. Groups of star-configured networks are connected to a linear bus backbone. 
	[image: image41]


  4.6PROTOCALS
4.6.1What is a Protocol? 

A protocol is a set of rules that governs the communications between computers on a network.
 In order for two computers to talk to each other, they must be speaking the same language. 
Many different types of network protocols and standards are required to ensure that your computer 
(no matter which operating system, network card, or application you are using) can communicate with
another computer located on the next desk or half-way around the world. The OSI (Open Systems 
Interconnection) Reference Model defines seven layers of networking protocols. The complexity of 
these layers is beyond the scope of this tutorial; however, they can be simplified into four layers to help
 identify some of the protocols with which you should be familiar
 some examples of protocols usually used 

HTTP (Hypertext Transfer Protocol ) Web pages are constructed according to a standard method called Hypertext Markup Language (HTML). An HTML page is transmitted over the Web in a standard way and format known as Hypertext Transfer Protocol (HTTP). This protocol uses TCP/IP to manage the Web transmission.

HTTPS (Hypertext Transfer Protocol secure), first introduced by Netscape. It provides for the transmission in encrypted form to provide security for sensitive data. 

SMTP (Simple Mail Transfer Protocol) the most common protocol for sending mail. 

POP (Post Office Protocol) the most common protocol for receiving mail. Both SMTP and POP3 use TCP for managing the transmission and delivery of mail across the Internet.

IMAP (Internet Message Access Protocol) a more powerful common protocol for reading mail. 
DHCP - Dynamic Host Configuration Protocol - can automatically assign Internet addresses to computers and users 

DNS - Domain Name System - translates network address (such as IP addresses) into terms understood by humans (such as URLs) 

FTP - File Transfer Protocol - a protocol that is used to transfer and manipulate files on the Internet 

IRC - Internet Relay Chat - a protocol used for Internet chat and other communications 

POP3 - Post Office protocol Version 3 - a protocol used by e-mail clients to retrieve messages from remote servers 

ICMP used to transmit diagnostic information about IP transmission
IGMP used to manage IP Multicast data  
UDP User datagram protocol 

TCP Transmission control Protocol 

IP  the Internet Protocol performs two basic functions:

Host addressing and identification: This is accomplished with a hierarchical addressing system (see IP address).

Packet routing: This is the basic task of getting packets of data (datagram) from source to destination by sending them to the next network node (router) closer to the final destination.
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