Four Kinds of Programs
Systems Software Consists of the Bootstrap Loader, Diagnostic Routines, Basic Input-Output System, and Operating System.
Systems software deals with the physical complexities of how the hardware works.

Systems software consists of four kinds of programs: bootstrap loader, diagnostic routines, basic input-output system, and operating system. The last one, the operating system, is the one we are most concerned with in this chapter. However, we will briefly mention the others, which operate automatically.

• The bootstrap loader is a program that is stored permanently in the computer's electronic circuitry. When you turn on your computer, the bootstrap loader obtains the operating system from your hard disk (or, floppy disk) and loads it into memory. This is соmmonly called "booting" the system.

• The diagnostic routines are also programs stored in the computer's electronic circuitry. They start up when you turn the machine on. They test the primary storage, the central processing unit (CPU), and other parts of the system. Their purpose is to make sure the computer is running properly. On some computers, the screen may say "Testing RAM" (a form of computer memory) while these routines are running.

• The basic input-output system consists of service programs stored in primary storage. These programs enable the computer to interpret keyboard characters or transmit characters to the monitor or to a floppy disk.

• The operating system, the collection of programs of greatest interest to us, helps the computer manage its resources. The operating system takes care оf а lot of internal matters so that you, the user, don't have to. For instance, it interprets the commands you give to run programs and enables you to interact with the programs while they are running. It manages memory, data, and files.
One set of programs within the operating system is called utility programs. These programs perform common repetitious tasks, “housekeeping tasks.” One important utility program is used for formatting (or initializing) blank floppy disks. This program is very important. Before you can use a new floppy disk just out of the box you must format (initialize) it. Formatting prepares the disk so that it will accept data or programs in your computer. After formatting a disk, you can use a utility program to copy or duplicate files and programs from one disk to another. You can erase or remove old files from a disk. You can make a backup or duplicate copy of a disk. You can rename the files on a disk — that is, give them new filenames.
Every computer has an operating system. Larger computer systems like mainframes and minicomputers have very sophisticated ones. A popular operating system for IBM's mainframes, for example, is MVS. Digital Equipment Corporation (DEC) uses VAX/VMS as the operating system for its minicomputers. These operating systems have very powerful capabilities, including virtual memory, multiprogramming, and multiprocessing.
An operating system with virtual memory increases the amount of memory available to run programs. Without virtual memory, an entire program must be read into the computer system's memory before it can run. Therefore, the size of memory determines the largest program that can be run. With virtual memory, the operating system divides large programs into parts and stores these parts on an external storage device. Each part is then read into the computer system's memory only when needed. This allows a computer system to run very large programs.
Multiprogramming and multiprocessing allow more than one person to use computer system. For multiprogramming, the operating system interrupts and switches rapidly between several programs while they are running. This allows several different users to run different programs seemingly at the same time. For multiprocessing, the operating system effectively subdivides the central-processing unit into separate, independent parts. This allows several different users to independently run different programs at the same time.
There are several similarities between larger computer and microcomputer operating systems. One difference, however, is that the larger systems tend to focus on multiple users of a computer system, while microcomputer operating systems tend to focus on single users.
For end users the most important operating systems are those for microcomputers. To achieve computer competency it is important for you to know something about the principal operating systems on the market for microcomputers today. These are DOS, Windows, OS/2, Macintosh, and Unix.
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