AN INTRODUCTION TO PERSONAL COMPUTERS

(English for ICT : basic vocabulary)

Form factors 

A desktop computer is a personal computer designed for use on a desk or table, as opposed to portable laptops/notebooks. You can buy a notebook computer with the same capabilities as a desktop system, although they are usually more expensive. So-called netbooks are small computers that are cheaper and lighter than full-size notebooks. They are often used as a second PC to surf the net while on the go.

Mainframes are very powerful systems that can support several hundreds of users at a time. They are generally used by banks, insurance companies or government agencies. 

Main components of a desktop

   (Notebooks are slightly different)

The computer case contains the main components of a computer system.

The power supply changes the alternating current (AC) that comes from a wall outlet into direct current (DC) that the computer can use. 

The motherboard is the main circuit board of a computer. The processor, or Central Processing Unit (CPU), is the main chip in a computer. The processor plugs into a socket on the motherboard. 

Expansion cards plug into expansion slots on the motherboard. These let you add new features to a computer. A PC generally comes with several expansion cards : the graphics card generates the images displayed by the monitor (a cable connects it to the monitor) ; a sound card lets a computer play and record high-quality sound that you can hear by means of speakers ; a modem card lets computers exchange information through telephone lines (you need one if you want to connect to the Internet) ; a network interface card lets connected computers share files and printers. 

Most recent motherboards come with built-in graphics, audio and networking circuitry as standard. This is known as integrated or on-board graphics/audio/Ethernet. But since on-board features cannot be upgraded, power users (e.g., gamers) tend to prefer dedicated solutions (on a separate card). 

You can increase the processing power of a computer system by replacing the processor with a new one. This is referred to as upgrading your system. Replacing an expansion card or another hardware component is also known as upgrading. 

The CPU is the heart of the computer. The CPU reads instructions (programs) and data stored in RAM, processes the data according to the instructions, and writes the results back into memory. Together, the CPU and main memory make up the core of your machine ; components such as 

hard disks or graphics cards are peripheral to this central activity and are therefore known as peripheral devices. 

I/O and storage

The CPU communicates with input, output and storage devices to perform its tasks. 

Input devices such as keyboards, pointing devices (mice, touchpads, trackballs and joysticks), touchscreens and microphones let the user communicate with the computer. You can use them to enter information and issue commands. Output devices let the computer communicate with you. Information is displayed on a screen, a printer creates paper copies of the documents you edit on screen, speakers generate sound. 

Storage devices hold information that is to be used by the processor. Hard disk drives (HDDs), solid-state drives (SSDs), the now extinct floppy disk drive (FDD), CD-ROM and DVD drives, USB drives…  are all storage devices. They store data on a permanent basis, i.e., they retain their contents even when the power is turned off. Your data and application programs (word processors, spreadsheets, databases…) must be loaded from the computer's hard disk into RAM before you can work with them. Data access from RAM is much faster than from the hard disk. Conversely, when you save a file, the system writes it on the hard disk.

Memory and FSB

 The system’s main memory is called random access memory or RAM. RAM is a read-and-write type of memory.  « Random access » means that the CPU can read from memory or write into memory in a nonlinear fashion : it can access any storage cell independent of its physical location, and the access time is always the same. The term was originally used to distinguish memory chips from magnetic tape, that can be accessed only sequentially ; i.e., to access data stored on tape, the processor must read all the information on the tape until it finds the data it needs. 

ROM (read-only memory) is another type of memory that can only be read from - but it is also random access. (The French names mémoire vive and mémoire morte are more accurate.) The information stored in RAM is lost when the computer is turned off (RAM is said to be volatile memory) whereas ROM doesn’t need any power to maintain its data. A computer’s BIOS (Basic Input/Output System) is typically contained in ROM. The role of the system BIOS is to boot the system, recognize the hardware devices, and locate and launch the operating system. Once the OS is loaded, the BIOS then works with it to interact with hardware devices.

The CPU and main memory are connected by a fast system bus usually referred to as the frontside bus (FSB). The FSB is made up of three sets of electrical lines : the address bus, the data bus and the control bus. The address bus is used to specify the address of the memory location where data are to be fetched (read) or placed back (written). Data and instructions travel to and from memory over the data bus. Various signals controlling the exchange of information between the microprocessor and memory travel over the control bus. All this activity is controlled (managed) by the system chipset. 

System chipset





The chipset (also sometimes referred to as the core logic of a system) is one of the most important components of any computer system. It is an integral part of the motherboard and, unlike a CPU or expansion card, it cannot be replaced with a new one. If you want the enhanced features of a new chipset, you must buy a new motherboard. CPU manufacturers develop chipsets to match a series of their processors. 

The chipset acts as the « traffic cop » of the computer, managing data transfers between the various parts of the system. The chipset’s capabilities determine what kind of memory, hard disks or graphics cards your system can use, what speed the system bus can run at, and many other features of your system. Any new component you add to your system must be supported by the chipset.

(The term « chipset » is also sometimes used to refer to the microprocessor on a graphics card, because the concept is similar : a highly integrated circuit used to perform a set of functions. However, the graphics chipset is not the same as the system, or motherboard, chipset.)

Chipsets have traditionally been split into two physical chips, known as the northbridge and the southbrige. (Not all motherboards use the typical northbdrige/southbridge arrangement. Some chipsets integrate both into one chip.) 

The northbdridge is so-called because it physically sits between the processor and memory on the upper side of the motherboard. It takes care of data transfers between the CPU and memory over the FSB. It also talks directly to the PCI-E slot (or AGP slot in older systems), which is specifically designed for fast communication with the graphics card.  The southbridge is normally located near the expansion slots on the motherboard, and handles all the input and output (I/O) capabilities of the system, such as supporting the hard disks and optical drives, along with all the external ports.

Ports are connectors at the back of the computer where you plug in your mouse, keyboard and external devices such as a printer, a scanner or an external HDD.
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2011 update

  To address the escalating power consumption demanded by ever faster chips, Intel has increased performance with multiple cores and greater integration between the CPU and its chipset. 

  The latest versions of Intel’s Core i3, Core i5 and Core i7 processors, which are based on the new Sandy Bridge architecture, include a graphics processing unit (GPU), so a separate graphics processor isn’t required.

  Then there is the Northbridge chip, or rather the lack of it. Sandy Bridge integrates all the Northbridge chip’s function with the processor, leaving only the Southbridge chip separate.

  Fewer chips enables smaller form factors and better power efficiency. In short, ultra-slim laptops with smaller fans and a much longer battery life require highly integrated chipsets.
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