
CP102 - Chapter 1

Computers and Digital Basics

· average american consumer owns 24+ digital devices
· scrolls - monks in middle ages
· scientific knowledge - collected during renaissance 
· intelligence data - collected during cold war
· information age - underlying technology based on digital electronics
digital revolution

· ongoing process of social, political, economic change brought about by digital technology
· e.g. computers, internet
· offers advantages, requires adaptations
· technology driving digital revolution is based on digital electronics, and idea that electrical signals can represent data
· numbers, words, pictures, music
significance of digitization

· digitization - process of converting text, numbers, sounds, photos, video into data that can be processed by digital devices
· advantages - things such as books, movies, songs, conversations, documents and photos can be distilled down to common set of signals that don’t require separate devices 
· can be managed by single device, or transmitted over a single set of communication lines
· creates versatility 
· evolved through four phases:
· starting with big, expensive computers
· now today’s small, inexpensive digital devices
data processing

digital revolution

· historians believe it began in 1980s
· engineers first built digital computers during WWII
· for breaking codes, calculating missile trajectories
· 1950s - computers were marketed for business applications, i.e. payroll and inventory management
what was computing like years ago 

· computers were huge, complex, and expensive
· limited in number
· seen in big corporations
· operated by trained technicians 
· each computer required specialized software
· did not involve keyboard
· accessed using keyboard and display screen of a terminal
· terminals had little processing capability on their own
· used to enter data and view results produced by software ran on main computer
· during antiestablishment era of 1960s - digital revolution was beginning to transform organizations
· ordinary people had little direct contact with computers
· computers initially viewed with suspicion by consumers
· uncomfortable with idea of giant machine “brains”
· seemed impersonal 
· used social security numbers to identify people - not names
· became crucial for effective business operations 
data processing

· based on input-processing-output cycle 
· data goes into computer, is processed, then is output 
· e..g employee time cards are entered into payroll computer system
· payroll data is processed to calculate take-home pay, deductions, taxes
· paychecks are output 
personal computing

· small, standalone computers powered by local software (any software installed on a computers hard drive)
· digital devices were first available to consumers in the 1970 - handheld calculators and digital watches
· first personal computers - 1976
· sales were slow
· price - $2400 
· as software increased, consumer interest grew
· computers were not connected to networks during digital revolution
· self-contained
· large computers ran payroll, inventory and financial software 
· 1982 - computers recognized in TIME magazine
· however, fewer than 10% of US households had a computer
· social scientists worried people would become increasingly isolated with the computer
· ownership increased gradually until mid-1990s 
· suddenly accelerated into third phase of digital revolution 
network computing 

· computer network - group of computers linked together to share data and resources
· network technology existed before the internet became popular 
· networks were mainly deployed to connect computers within a school or business
· network technology became consumer-friendly 
· allowing homeowners to connect multiple computers, exchange files, and share internet connection
· internet - global computer network originally developed as a military project then handed over to national science foundation for research and academic use
· restrictions on commercial use of internet lifted in 1995
· companies such as AOL and CompuServe became popular services for e-mail access and world wide web
· internet access was major factor contributing to upswing in computer ownership during 1990s
the web

· world wide web
· collection of linked documents, graphics, sounds that can be accessed over the internet
· key aspect - adds content and substance to the internet
· without web - internet would be like a library without books
· 1995-2010 - computing was characterized by the web, e-mail, multiplayer games, music downloads, enormous software applications
cloud computing

· 2010 wired magazine cover - the web is dead
what is cloud computing 

· provides access to info, applications, communications and storage over the internet
· before cloud computing, most computers ran software based locally
· e.g. to use a word processor, you might fire up the latest edition of microsoft word  
· called cloud computing - help visualize the idea that cloud services are out there somewhere on the internet
· e.g. social networking, searching, webmail, etc
what is convergence

· expansion of cloud computing is due in part to convergence
· process by which several technologies with distinct functionalities evolve to forma  single product
· e.g. your computer plays movies, your cell phone has a camera
· important to digital revolution because it created sophisticated mobile devices whose owners demand access to the same services available from full-size computers on their desks
what role do social media play

· fourth phase of digital revolution
· turned worry of social isolation on its head
· cloud-based applications designed for social interaction and consumer-generated content
· social networking services, wikis, blogging services, photo sharing services, micro-blogging sites 
how is today’s computing different from the past 

· mobile device that accesses the internet using a cell phone service provider
digital society

how does digital technology affect freedom and democracy

· freedom of speech - cornerstone of democracy
· speaking freely without censorship/fear of reprisal 
· freedom of speech is not absolute
· e.g. some societies prohibit some types of expression - e.g. hate speech, libel, pornography
· anonymous internet sites, e.g. freenet and anonymizer tools that cloak a person’s identity make it possible to exercise freedom of speech in situations where reprisals might repress it 
has digital technology changed the way we view privacy

· expectation of privacy
· “right to be let alone”
· privacy also encompasses confidentiality 
· surveillance - viewed as invasion of privacy in US - expectation of privacy is derived from Fourth Amendment protections against unreasonable searches and seizures
how does digital technology affect intellectual property

· ownership of certain types of information, ideas, representation
· includes patented, trademarked and copyrighted material, i.e. music, photos, etc
· pirating - illegal copying and distribution of copyrighted material
· digital technology adds complexity to intellectual property issues
· open source projects - promote copying, free distribution, peer review, user modification
· what effect does digital technology have on the economy
· globalization - worldwide economic interdependence of countries that occur as cross-border commerce increases and money flows more freely among countries 
· digital divide - gap between people who have access to technology and those who do not
· e.g. due to economic barriers
digital devices 

· computer - term in english language since 1646
· before 1940 - defined as a person who performs calculations
· computer - multipurpose device that accepts input, processes data, stores data, produces input - all according to a series of stored instructions 
· input - whatever is typed, submitted, or transmitted to a computer system
· output - result produced by a computer, e.g. reports, music, graphs 
· process data:
· data - symbols that represent facts, objects and ideas
· processing - computers manipulating data
· e.g. performing calculations, modifying documents, keeping track of score in a fast-action game
· most processing in a computer takes place in a component called the central processing unit - CPU
· most modern computers’ CPU is a microprocessor - electronic component that can be programmed to perform tasks based on data it receives
how do computers store data 

· have more than one place to put data, most of the time
· memory - temporarily holds data
· storage - data can be left on a permanent basis
· computer file - aka file - is a named collection of data that exists on a storage medium, e.g.a hard disk, CD, DVD or flash drive 
what’s so significant about a computer’s ability to stroe instructions

· instructions that tells a computer how to carry out processing tasks - computer program or program
· these programs form the software that sets up a computer to do a specific tasks
· stored program - series of instructions for a computing task can be loaded into a computer’s memory
what kinds of software do computers run

· 1. application software
· set of computer programs that helps a person carry out a task
· e.g. word processing software helps people create and edit documents
· sometimes referred to as “apps”
· 2. system software
· help computer system monitor itself in order to function efficiently
· example is a computer operating system (OS)
· master controller for all activities that take place within a computer
computer types and uses

are computers categorized in any way 

· microprocessors - no longer a distinction between computer categories
· minicomputer - fallen into disuse (term)
· microcomputer and mainframe terms - used with less and less frequency 
what is a personal computer

· micro-processor-based computing device designed to meet the computing needs of an individual
· commonly includes a keyboard and screen
· provides access to wide variety of local and cloud-based applications
are handheld devices computers

· e.g. iphones, ipads, ipods, gps, kindles, droids
· incorporate many computer characteristics
· two broad categories
· 1. those that allow users to install software apps
· 2. those that do not
is an xbox a computer

· videogame console - e.g. ninendo’s wii - is a computer
· not generally referred to as a personal computer because of its history as a simple digital device that connected to a tv
what is a workstation

· 2 meanings
· 1. ordinary personal computer that is connected to a network
· 2. powerful desktop computers used for high-performance tasks, e.g. medical imaging
what makes a computer a server 

· serve computers on a network
· client - any software or digital device, e.g.a  computer, that requests data from a server
· download - process of copying a file from a server to your own client computer
· upload - process of copying files from your client computer to a server
what’s so special about a mainframe computer 

· large and expensive computer capable of simultaneously processing data for hundreds or thousands of users
· price of a mainframe computer - starts at $100,000
how powerful is a supercomputer

· one of the fastest computers in the wold
· compute-intensive problem - requires massive amounts of data to be processed using complex mathematical calculations
· common-uses for supercomputers include breaking codes, modeling worldwide weather systems, and simulating nuclear explosions 
microcontrollers

· special-purpose microprocessor that is built into the machine it controls
how does it work?

· e.g. a fridge
· controls temperature
is it really a computer?

- fits the input, processing, output and storage criteria

· technically, could be classified as a computer
· however, tends to be referred to as a processor instead
why are microcontrollers significant

· can be embedded in all sorts of everyday devices
digital data representation

computers and other digital devices

data representation basics

what is data?

· can be a name, number, colours in a photo or notes in a musical composition
difference between data and information?

· data is used by machines
· information is used by humans
what is data representation

· form in which data is stored, processed, transmitted
difference between analog and digital

· digital - text, numbers, graphics, sound and video that have been converted into discrete digits, e.g. Os and 1s
· analog data - represented using an infinite scale of values
how does digital data work

· binary digit
· bit - 0 or 1, used in digital representation of data
representing numbers, texts, images and sound

how do digital devices represent numbers?

· numeric data - numbers that can be used in arithmetic operations
· binary number system - two digits - 0 and 1 
· you run out of digits sooner
how do digital devices represent words and letters

· character data - composed of letters, symbols and numerals that are not used in arithmetic operations 
· e.g. name, address, hair colour
· ASCII - provides codes for 128 characters
· EBCDIC - 8 bit code, only used by older, mainframe computers
· extended ASCII - 8 bits to represent each character
· unicode - uses 16 bits, provides codes for 65,0000 characters
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quantifying bits and bytes

difference between bits and bytes

· bit - abbreviation for binary digit - can be abbreviated as a lowercase b
· bits were handled in groups
· group of eight bits - byte
· abbreviated as an uppercase B
· transmission speeds - expressed in bits
· storage space - expressed in bytes
· internet connection - transfers data from internet - 8 megabits per second
· ipod - can store up to 60 gigabytes of music and video
kilo, mega, giga, tera

· kilo - K - thousand
· kilobit - 1,024 bits
· kilobyte - 1,024 bytes
· mega - million
· megabit - 1,048,576 bits
· megabyte (MB or MByte) - 1,048,576 bytes
· size of medium to large computer files
· giga - billion
· gigabit - 1 billion bits
· gigabyte - 1 billion bytes
· storage capacity
· computers work with huge amounts of data
· tera - trillion
· peta - thousand trillion
· exa - quintillion
circuits and chips

how do digital devices store and transport all those bits

· bits take form of electrical pulses that can travel over circuits in much the same way that electricity flows over a wire when you turn on a light switch can envision bits as two states for a 0 bit would be off
· 1 bit - may be represented by an elevated voltage, i.e. +5 volts, whereas a 0 bit is represented by a low voltage, i.e. 0.2
what’s inside

· wires, microchips, one+ circuit boards
what is a computer chip

· integrated circuit - computer chip, microchip, and chip
· IC
· super-thin slice of semiconducting material packed with microscopic circuit elements, e.g. wires, transistors, capacitors, logic gates and resistors 
semiconducting materials

· i..e silicon and germanium
system board 

· houses all essential chips and provides connecting circuitry between them
· programs are usually written in a high-level programming language - e.g. C, BASIC, COBOL, or JAVA
· source code - human-readable version of a program, created in high-level language by a programmer
· compiler
· converts all statements in a program in a single batch, and the resulting collection of instructions (object code) is placed in a new file
· interpreter - converts and executes one statement ta a time while the program is running
· after a statement is executed, the interpreter converts and executes the next statement and so on
· instruction set - collection of preprogrammed activities
· not designed to carry out a specific task
· designed to be general purpose
· machine language - list of codes for a microprocessor’s instruction set
· machine code - set of machine language instructions for a program
· op code - operation code - command word for operation such as add, compare, jump
· operand for an instruction specifies the data, or address of data for the operation 
· ALU - arithmetic logic unit - part of the microprocessor that performs arithmetic operations, i.e. addition and subtration
· uses registers to hold data that is being processed
· control unit - fetches each instruction
· instruction cycle - process in which a computer executes a single instruction
authentication protocols

· any method that confirms a person’s identity using something the person knows, processes or is
· biometrics - fingerprint, facial features (photo) or retinal pattern
user id

· series of characters that becomes a person’s unique identifier, similar to a social security number
· case sensitive - differentiate between upper and lower case
passwords

· series of characters that verifies a user ID and guarantees you are the person you claim to be
identity theft 

· when someone gains unauthorized access to your personal data and uses it illegally
· dictionary attack - helps hackers guess your password by stepping through a dictionary containing thousands of the most commonly used passwords
· brute force attack - uses password-cracking software
· can run for days to crack some passwords
· sniffing - intercepts info sent out over computer networks
· phishing - hacker poses as legitimate representative of an official organization, e.g. ISP, your bank, or online payment service in order to persuade you to disclose highly confidential info
· key logger - software that secretly records a user’s keystrokes and sends the info to a hacker
· form of a malicious code known ans trojan horse or trojan
· computer programs that seem to perform one function while actually doing something else
· password manager (sometimes called a keychain) - stores user IDs with their corresponding passwords and automatically fills in login forms

