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The Computer 
As digital hardware and software become more powerful and less expensive, more users are able to 
take advantage of technology. Understanding technical attributes allows us to more fully utilize the 
computer as a tool for our purposes. Otherwise, we run the risk of having our purposes defined by the 
computer. 

What we do with a computer is more important than what it does for us. 

Considered to be the first modern computer, 
the Jacquard Loom was controlled by punch 
cards. With each throw of the loom, cards 
were placed in front of the rods, allowing 
some to pass through the holes, thus 
determining the pattern. 
From The Free On-line Dictionary of 
Computing, Editor Denis Howe: 

<computer> A machine that can be 
programmed to manipulate symbols. 
Computers can perform complex and 
repetitive procedures quickly, precisely and 
reliably and can quickly store and retrieve 
large amounts of data. 

Hardware 
The physical components from which a computer is constructed are known 
as  hardware: CPU,  memory and input/output. 

Central Processing Unit (CPU) 

The first Intel Core i5 processor was released in 2009. 
The CPU executes programs (“software”) which tell the computer what 
to do. It is the part of the computer that controls all the other parts. It is 
composed of the processor (control unit,) the arithmetic and logic unit 
(ALU) and memory. 



• The processor handles data by what is referred to as the machine cycle: fetch, decode, execute, 
store. (Clock speed, e.g. 2 GHz, is one measure of processor performance.) 

• Memory includes cache, RAM, ROM and other registers for the very fast storage and retrieval of 
data. (Memory, both short- and long-term, is measured in megabytes of gigabytes.) 

While clock speed is most commonly used to measure processing power, it is important to 
consider cache size and data bus speed (which affect throughput), as well as the chips inherent 
ability to perform a number of calculations per cycle. Clock speeds are only valuable measurements 
when comparing chips from the same family. 

Memory 

Cache memory is used by the processor for quick access to recently used or frequently needed 
data. It usually appears in sizes of 256k to 2 MB.  

RAM, or Random Access Memory, is a temporary data storage space that can be written to and read 
from very quickly by the processor. Data stored here is volatile, however, and once a computer 
crashes or is otherwise shut down, RAM contents are emptied. 

• When a program is launched or a file opened, data is moved from the hard drive (a relatively slow, 
semi-permanent data storage space, discussed below) into RAM, where it can be manipulated very 
quickly. 

• A large amount of RAM enables the user to open more files and programs at the same time, or to 
open larger files and perform more complex tasks. Too little RAM can cause crashes sluggish 
behavior. 

• As operating systems and applications become more advanced, RAM requirements have increased, 
and luckily, prices have fallen. Ten years ago, 32 MB was considered a powerhouse, and cost $1500. 
Today, most computers ship with a minimum 4 GB installed, and an additional 1 GB costs about $30. 

Hard drive, the primary physical storage unit of a computer, is a slower, more permanent form of 
memory. It is usually a steel disk, coated with a magnetic recording substrate, spinning between 
read/write heads, similar to what you would see on an audio tape deck. 

• Hard drive capacity is usually measured in Gigabytes. Current Apple desktop Mac computers ship 
with 512GB to 2TB drives, while external drives are available up to 4TB (terabytes). 

• Most drives connect to the CPU by one of several common interfaces: FireWire or USB for external, 
ATA for internal. 

• Programs and other files installed on the computer are stored on the hard drive, then loaded into 
RAM when launched. 

• Documents created by the user only exist temporarily in RAM until saved to the hard drive. 
• “Removable” storage technologies include external USB and FireWire drives (magenetic); CD, DVD & 

Bluray (optical); and USB “jump” drives (flash memory). 
•  



Input/Output (I/O) 

I/O devices allow the computer to communicate with the user and the outside world, and vice versa. 

Displays provide visual feedback to the user. 

• New flat panel LCD screens are sharper and brighter than the old-style CRT (tube) monitor. 
• Video cards, containing their own processors and video RAM (VRAM) control color depth and screen 

resolution (the amount of data and different colors displayed,) and the accelerated rendering of 2D 
and 3D objects. 

Mouse/Keyboard/Tablet Various methods of inputting text, controlling cursors, and painting with 
pressure sensitive strokes. 

Scanner/Camera Methods of inputting image data (pre-printed or live). 

Printer/Plotter/Rapid Prototyper Methods of outputting data. 

The Operating System (OS) 
The Operating System is the software that controls the hardware. It is loaded when the computer 
boots (starts) up, and remains running in the background after other applications have been 
launched. 

The OS also contains the code that handles fonts, graphics, printing, file management, and in the 
case of most modern OSs, the graphical user interface (GUI or gooey.) 

From The Free On-line Dictionary of Computing, Editor Denis Howe: 

<operating system> (OS) The low-level software which handles the interface to peripheral hardware, 
schedules tasks, allocates storage, and presents a default interface to the user when no application 
program is running. 

Mac OS 
Prior to 1984, large supercomputers as well as smaller personal computers required users to know 
the command language of the operating system. For example, if you were using an IBM PC in the 
early 80s, running MS-DOS (Microsoft Disk Operating System) you would have to type in the 
following commands to open a text file in your documents folder: 
a:/ 
cd c:/ 
c:/ 
dir 
c:/ documents/pcsstink.txt 



Lucky for us, Steve Jobs, cofounder of Apple Computer, realized that this was no way to bring 
computing power to the masses. He lead the team that developed the Macintosh, which 
revolutionized the entire computer industry. Using a mouse cursor to manipulate icons (small graphics 
representing files and drives), neatly organized command menus and a “select and then do” concept, 
made the Mac easier and more fun to use, allowing the user to be more productive. 

The Macintosh operating system was built from the ground up to provide the user with an intuitive, 
easy to use, what-you-see-is-what-you-get (WYSIWYG) interface. Since Apple controls both the 
hardware manufacturing and the operating system software, it can guarantee consistency from 
program to program and ensure that hardware peripherals and software drivers interact seamlessly 
for true “plug-and-play” connectivity. 

The entire “look and feel” of the Mac OS is the result of ongoing research, begun as the highly 
regarded Macintosh Human Interface Guidelines, the definitive reference for intuitive interface 
development. These guidelines provide a standard by which all Mac software developers can 
maintain consistency among many different programs. Because all Mac-friendly programs share the 
same basic interface elements, they appear familiar and are easier to learn. 

Apple is the platform of choice for creative people (artists, designers, musicians, writers…) who would 
rather spend their time enjoying their productivity than poking around under the hood trying to get the 
machine to work the way it should. 

Finder is the heart of the Mac OS which provides the graphic user interface — desktop icons, 
windows, menu bar and dialogue boxes. The desktop metaphor presents a real-world 
environment that the user can relate to: files, or documents, appear as pages, which are kept in 
folders. Folders are stored in a filing cabinet — the hard drive — and are placed in the Trash can 
when no longer needed. 

Elements of Finder: 

Icons 

document – a data file created by a program 

application – executable code that allows the user to input, manipulate, and output data 

folder (directory) – a receptacle for storing documents or other folders 

disk – an internal or external, fixed or removable storage device for saving documents and programs 

alias – a shortcut to a document or program 

Cursor – Pointer, spinner, text insertion, hand (grab), hand (point) 



Menu bar and shortcuts – File, Edit, View, Window, Special, Help 

Dock 

Windows– Views, resize, move, collapse, close, title bar, scroll, drag-scroll, active windows , inactive 
windows, tabbed windows 

Dialogs – Save/Open, Navigation, Disk/Folder hierarchy 

For details on how to use these elements, see Mac Help under the Help menu in Finder. 

Digital Measurements 
A computer’s memory (RAM and storage disks) is measured using a binary number system. This 
number system is based on only two digits, 0 and 1. (The decimal number system that we are used to 
uses 10 digits — 0 through 9.) 

The listings below should help you visualize what each of these measurements means. 

BIT (b) is a single binary unit, the smallest unit of information on a computer 

• on or off 
• 1 or 0 
• black or white. 

BYTE (B) is a group of 8 bits 
one byte can hold one alpha-numeric character. 

KILOBYTE (KB) = 1024 bytes. 
one K of memory would hold about one page of text. 

MEGABYTE (MB) = 1024 KB (1048576 bytes) 
about 175,000 words 

GIGABYTE (GB) = 1024 MB (1,073,741,284 bytes). 
RAM amounts are usually from 128 MB to 1 GB. 

 

 

 



Typical storage devices and their capacities: 

• floppy disk (1.3MB) 
• ZIP disk (100MB) 
• USB Flash Drive (256MB – 2GB) 
• CD-ROM (750MB) 
• DVD-R (4.75GB single layer, 9GB Dual layer) 
• Blu•ray 
• hard drive (500GB – 4TB+) 

Troubleshooting, Maintenance, Security and Privacy 
• Viruses, spyware, phishing 
• Directory/Disk Problems 

• Apple Disk Utility 
• Defrag 
• Home/Library/Preferences (trashing) 
• Backing up 

 


