Chapter Four - The Components of the System Unit
The main objectives to this chapter are: 1. The System Unit; 2. Data Representation (bits , bytes. & ASCII); 3. Memory; 4. Expansion Slots and Adaptor Cards, 5. Ports and Connectors, 6. Bays, 7. Power Supply, 8. Mobile Computers and Devices, and 9. Putting it all Together.
1. The System Unit

This system unit is the case that holds the components of the computer. It is also called the system housing. Figure 4-1 on page 184 shows you examples of what system units may look like. Figure 4-2 on page 185 shows you the contents inside the box.

On page 187 is a section called the processor.  The processor is another name for the CPU.  The book (pages 187-190) does a great description of the CPU. You should understand and be able to describe the control unit, the ALU (arithmetic/logic unit), and the registers. Intel is the world’s largest maker of semiconductors (CPUs). The invention of the microchip by Jack Kilby and Robert Noyce (cofounder of Intel) in 1959 is what truly made computers an indispensable part of offices and laboratories.

The ALU uses some form of addition to perform all arithmetic operations: multiplication is repeated addition, subtraction is addition of the additive inverse (e.g., subtracting 3 is equivalent to adding -3), and division is repeated subtraction.
How is the control unit different from the arithmetic logic unit? The control unit is the component of the processor that directs and coordinates most computer operations; the arithmetic logic unit is the component that performs arithmetic and comparison operations.

The motherboard is shown to you on page 186. On page 211, the term bus is defined. The bus is the pathways that are etched onto the motherboard on which the data bits travel to and from the input devices, memory, CPU, and output and storage devices.

The Machine Cycle describes the steps of converting input into processed information. Input might be data (raw facts), program instructions, commands from the user (like pressing F1 to see a help screen), or user responses (like answering Yes to save when prompted by a program). All input is directed from the input device or the hard drive into RAM. Once it is there, the first step of the machine cycle is to Fetch it into the CPU. The second step is to Decode it, which means to convert it into machine language (which we will get to next). These first two steps are known as the I-time (instruction time). The third step of the machine cycle is to Execute (to process the data or instructions), and the fourth and last step is to Store (put the processed output back into RAM). The last two steps of the machine cycle are known as the E-time (execution time). Once the output has been sent back to RAM, it can be viewed on an output device, or sent to a secondary storage unit. Your book briefly describes the machine cycle on page 188. In essence, we all use the four operations of the machine cycle every day. For example, when placing an order in a fast-food restaurant we fetch (read the menu), decode (translate the menu into an order), execute (place the order), and store (take our food to the car).
The computer accepts all input in bits; a group of eight bits is a byte, and how many bytes can go through the machine cycle at the same time if known as the word size. A word size of 8 means that only one character could be processed at one time. Today we have computers that have word sizes of 64 bytes. This is very fast; this means that 8 characters are being processed at one time.

Each computer has a system clock.  This clock controls the timing of computer operations.  A combination of factors affects a machine's speed and power. One is the type of microprocessor chip; one is the word size; one is the amount of memory; and one is the size of the bus line (see page 211). Processing speeds are measured in GHz (gigahertz), MHz (megahertz) or MIPS (millions of instructions per second). 

On pages 190-191 of your book you will see a comparison of widely used personal computer processors. You do not need to know this; this is for your information only.
Page 192 has a section called buying a personal computer that you might find of interest. This is not testable material. There is also one of those extra sections in the book, the Buyer’s Guide feature on page 444.
Most computers are upgradeable; upgradeable means that you can upgrade components of your computer. For example, you could swap out the current memory that you have to add new faster memory or you could add to the current memory that you have. You can also swap put the CPU of your computer to get the latest, fastest processor. Page 189 of your book shows you how to install the processor chip. Although this looks simple, you do need to take special precautions. See the FAQ on page 189 that discusses this.
Skip page 190 on your in your book.

2. Data Representation (bits , bytes. & ASCII)

Data is represented in bits, bytes, and words. A bit actually has three definitions. They are 1. The smallest unit of measurement, 2. The presence or absence of electricity, and 3. A unit that has the value of on and off. We consider on to be a one and off to be a zero. Think of a light switch that has four switches. If all of the switches are in the up position, the lights are all on. If all of the switches are in the down position, the lights are all off. We also, however, have other possible combinations. We could have two up and two down, three up and one down, etc. This is how data is represented in a computer. The computer sees all input as combination of bits. Because a bit only has two possible values, we call this scheme binary. We also call it machine language referring to the computer as a machine and binary the only language that it understands. 

A byte is some combination of eight bits. This is the first meaningful measurement to humans. One byte is the equivalent to one character on a keyboard. Any character on your keyboard including commas, spaces, numbers, and letters is a byte. The phrase My cat has 6 kittens would consist of 20 characters or bytes.

Most humans use the decimal number scheme. (Also known as base 10). In this scheme, we have the 1s place, the 10s, places, the 100s places, etc.; it goes to infinity. We would describe the number 1,562 as having the 2 in the 1s, the 6 in the 10s, the 5 in the 100s, and the 1 in the 1,000s place. Since all numbering systems are translatable, it is possible to convert any decimal number to a different numbering scheme. For example, the number III is recognized by most of us as being the Roman numeral number for the decimal number 3. The binary numbering scheme is known as base 2.  It is, obviously possible to convert from decimal to binary and visa versa.  You will learn how to do this in the Appendix.

Since it was understood by the pioneers of computers that the computer could only understand machine language and humans, obviously wouldn’t want to have to type in machine language, a standard for computers had to be decided upon. What decimal value would be given to the letter A on a keyboard, for example? All computers and peripheral devices had to agree or they would not be able to communicate with each other. The standardizing of computers was divided up into personal computers and mainframes. The coding scheme for personal computers is known as ASCII.  The picture in your book on page 192 (figure 4-15) is actually showing you the decimal to binary conversion, not the ASCII code. You can see a real ASCII chart in the Appendix lecture notes. The ASCII code is the decimal values that each character ion your keyboard has been given. The capital letter A has the value of 65, the B 66, the C 67. The small letter a has the value of 97, the b 98, the c 99, and so on. Once humans set this code, all personal computers and peripherals would understand the 65 and be able to easily convert it to the binary 011000001. Many computer books and manuals for programs list the ASCII code scheme. Again, most computer students should, at least, know the values of the capital A and the small a. 

You do not have to know the coding scheme for EDCDIC (used for mainframes)

3. Memory

RAM is also called primary memory (because all data and instructions are first sent here), semiconductor memory, and main memory or just memory (because it is, to the user, the most important memory). RAM stands for Random Access Memory, which means that the data and information held within RAM can be randomly accessed (in any order - like a floppy disk allows one to access any file at a time). RAM’s purpose is to hold data, program instructions, and processed information as it is sent to and from the CPU. Because we users use data and programs and need the information, we call RAM the user's memory.

RAM is the memory that you see advertised in computer ads. An ad might state that the computer has 16 Megs or 32 Megs or 64 Megs, etc. The higher the amount of RAM, the faster the computer can work. Today, most programs require a lot of RAM in order to run. When buying a computer, it is said that the user should first decide why he or she wants one. In other words, for what task is this computer being bought to do? Once the tasks have been identified, the user then will go to the store and look at the software available. The packages will have the requirements listed. One program may say that it requires 16 Megs of RAM; another package might list a requirement of 32 Megs. No matter how many applications the user needs to buy, he or she will go with the highest number of RAM listed.  So, if I were to buy four packages with memory requirements of 16, 32, 64, and 128 respectively, I would need to have 128 Megs of RAM.

The reason that the user would not need to have 16+32+64+128 RAM is because RAM shares its memory space. Your operating system software controls this sharing ability. When a program loads, not all of its instructions are loaded in at one time; instead, only the required interactions are loaded. Once the user finishes a work session on a computer and shuts down, all data, instructions, and information held within RAM are erased. This feature is called volatility. It allows our computer sessions to start fresh every time; but for the user, it means that we need to save our work to a secondary storage device for permanent preserving.

Your book shows memory measurements on page 197, Figure 4-16
· kilobyte = 210 = 1,024


We round this to say 1KB = 1 thousand bytes

· megabyte = 220 = 1,048,576

We round this to say 1MB = 1 million bytes

· gigabyte = 230 = 1,073,741,824

We round this to say 1GB = 1 billion bytes

· terabyte = 240 = 1,099,511,627,776
We round this to say 1TB = 1 trillion bytes

Look at pages 198-200 for information in your book about RAM. You will not need to know the differences between the types of RAM shown on page 193: Dynamic, Static, and magneto resistive.
ROM stands for Read Only Memory. This means that the user can not change the contents of ROM. ROM is considered the computer’s memory; this is because its purpose is to allow the computer to be turned on, to do a diagnostic check at start-up, and to control the running of the computer.  Certain instructions from operating system software are recorded onto ROM at the factory. ROM obviously is non-volatile. If the contents of ROM were erased or damaged, a user would not be able to even turn on his or her computer.

Look at pages 201-202 for information in your book about ROM

Cache is a small section of memory that holds those commands that are more likely to be used. Today’s’ computer have both internal and external cache. See page 201. You will not need to know the types of cache: L1, L2, and L3.
Flash memory is non volatile. It is used to speed up processing. Your laptop most likely has a section of flash memory. See page 203.

Memory Access Times on discussed on page 203. Figure 4-22 demonstrates access time measurement.

4. Expansion Slots and Adaptor Cards
Expansion slots hold adapter cards. Adapter cards are also called expansion cards and they allow you to expand the capabilities of your computer. Most computers today come with a video card s, soundcards, and modem cards, but you can change the type of card that you have or get a new card. If you have a notebook computer you can add a PC card which allows you to network the computer.

PC Cards, flash memory cards, and USB flash drives
Read page 204. PC Cards were conformed to standards developed by the Personal Computer Memory Card International Association and originally were called PCMCIA cards. Because of the uniformity guaranteed by these standards, most notebook computers have a PC Card slot. Three types of PC Cards (from thinnest to thickest) are Type I cards, which add memory capabilities; Type II cards, which contain communications devices; and Type III cards, which house devices such as hard drives.

Figure 4-27 on page 204 point out the variety of sizes in which flash memory cards and USB flash drives are available.

5. Ports and Connectors
The port is where you plug in peripherals to your computer. Pages 206-210 show you the different types of ports that you can find on a computer. You'll notice that the ports are different shapes; this helps you to know where to plug in the peripheral that you wish to add to your computer.
You do not need to know the difference between serial, parallel, USB, Firewalls, special purpose, MIDI, SCCI, IrDA, and blue tooth ports. This information is on pages to 207 210.
6. Bays
Bays, also often called drive bays allow you to install different types of portable storage devices. These can include CDs, DVDs, floppy disk, or Zip drives.

7. Power Supply
The power supply allows you to plug your computer in so that you can use it. There's also a fan inside of your computer that helps to keep the system unit cool. Portable computers can be plugged in and also come with batteries that allow you to use the portable while you are not plugged in. When you are buying a portable computer, you might want to look to see how long the battery's life is and if you can buy a second battery at a reasonable cost.
The power supply converts a wall outlet’s AC power into the DC power a computer requires. Alternating current reverses direction in a circuit at regular intervals, which allows high voltage current to be sent over long distances. Direct current, on the other hand, flows in one direction only.
8. Mobile Computers and Devices
The different components of portable computers and other mobile devices are shown on pages 213-215.

9. Putting it all Together.
There is a table on page 213 that gives you suggested minimum amounts of processor, clock speed, every RAM requirements based on the needs of various types of computer users.

Skips
Page 193 - Heat Sinks

Page 194 - Parallel Processing
Page 203 - CMOS

Page 212 - Expansion Busses

Page 216 - Keeping Your Computer Clean (Good to know, but not testable)

Extra:

Page 217 describes the career of being a computer engineer. You can learn more about this by going to http://www.bls.gov/oco/ocos266.htm
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