
MODULE 1
Computer: 
-gathers


-processes


-outputs


-stores
Data: fact, figure, idea
Information: organized data
Binary language:
- represents data and info (0s and 1s) 
-eight bits= 1 byte; kilo= 1000 bytes; mega= 1mil; giga=1 bil;
tera=1 tril
Computer processes by:
1) Hardware: exterior (you can touch)
2) Software: interior
a. Application
Programs for tasks (Microsoft word)
b. System 
Enables hardware and application to work together (OS-most common)
A) Types of Computers
1) Portable (laptop, netbook, tablet)
2) Stationary (desktop)
3) Mainframe (large, supports many users and programs at once)
4) Supercomputer (performs complex calculations rapidly)
5) Embedded (computer chip residing in other devices, no input – car)
6) All in one (iMac) 
B) Input devices 
1) Keyboard (plugged in by USB)
-QWERTY (considered inefficient)
-Dvorak (most commonly used letters in middle row)
-“F” keys perform special functions
-control key: allows for shortcut demands (ctrl + P= print)
-toggle key: allows use of other functions on same keys (Fn, shift, insert)
-notebook keyboard (small, fewer keys)
-flexible 
-virtual laser keyboard (projection)
- wireless (runs on battery)
-maltron keyboard: for one handed people
2) Mice 
-optical: uses sensor or laser to detect movement, rollerball on bottom
-trackerball: roller on top/side
-touchpad: on a laptop
-trackpoint: small joystick in middle of keyboard
-apple magic mouse: multitouch 
-mogo: small mouse plugs into USB 
-microsoft & logitech feature: magnifier, custom buttons, web search, file storage
3) Other 
-touch screens, scanners, digital cameras, webcam
-microphones

-unidirectional 

-omnidirectional 

-clip on (wireless)

-close talk (headset)
C) Output devices 
1) Monitors
 
a. LCD: light and energy efficient
b. CRT (cathode ray tube): old version (legacy technology)
·  Made up of pixels composed of red, blue and green
· Factors to consider:
· Aspect ratio: widthxheight
· Resolution: sharpness of image
· Contrast ratio: measure in difference in light intensity
· Viewing angle: measured in degrees
· Brightness: measure in candelas (cd/m2)
· Response time: time for a pixel to change color 
2) Printers 
· Inkjet and laser are nonimpact (sprays ink or uses laser beams)
· Impact printer uses hammer-like keys (type writer)
a. Inkjet: affordable, high quality color photos
b. Laser: faster, higher quality prints
· All-in-one, plotter (oversize pictures), thermal (wax based ink)
· Wireless: uses wifi or Bluetooth 
· Facts to consider
· Speed (ppm)
· Resolution
· Color output
· Use & cost
· Cost of consumables 
3) Sound output
-speaker (& surround sound speaker)
D) Motherboard 
· main circuit board that contains central electronic components of computer 
· CPU 
· ROM
· RAM
· Cache 
· Slots for expansion cards 
1) RAM (random access memory)
 -programs and data in use are stored here
-contents erase when it shuts down
-temporary/volatile storage 
2) ROM (read only memory)
-holds permanent instructions on how computer starts up 
3) CPU (central processing unit)
-controls all functions & commands issued to it
-processor speed measured in hertz (machine cycles/sec)
-machine cycle: process of CPU getting data from RAM and decoding 
4) Cache
-FSB (front side bus)
-determines how fast data is exchanged
E) Storing Data
1) Internal (holds all permanently stored programs)
2) External (can be seen and accessed from outside system)
3) Hard drive (computers primary device for permanent storage)
4) Optical drive (CD, DVD, blueray)
5) Flash drive (based on SSD-solid state drive- plug into USB, portable) 
· Where a device attaches to computer (USB- universal serial bus)
· Firewire 400 & 800
· Connectivity port gives access to networks and internet
· Ethernet port can connect computer to DSL, cable model or network 
· Modem port: telephone signal
· HDMI cable 
F) Power Controls
-power supply transforms wall voltage to voltage required by computer
Cold boot: powering on computer from turned off state
Warm boot:  restarting system while its powered on

Sleep mode: all docs and data remain in RAM

Hibernate: saves everything to hard drive
Ergonomics: applied science concerned with designing things people use to interact most efficiently and safely
Guidelines: monitor distance, chair, typing position, take breaks, lighting 
MODULE 2
· First communication occurred in 1969 by Vinton Cerf and Robert Kahn
· www= world wide web in 1989 by Tim Berners Lee (created first web browser
Email:
· primary method of electronic communication
· client based email (Outlook) downloads all your email accounts into one
Instant messaging:
· buddy list
· chat room
· netiquette
Web 2.0:
· evolved type of web interactions between people, software and data
· social networking: people use internet to communicate and share info
Blogs and vlogs:
· personal log posted on web
· single author, arranged as listing of entries
· blogger.com ,  wordpress.com
· splogs: spam blogs, fake info
Wikis
· allows users to change content by adding, removing or editing content
· excellent source for collaborative writing
Podcasts and Webcasts
· clip of audio or video content broadcast over internet
· when context of podcast changes, it is brought to you if you are subscribed
· really simple syndication (RSS): XML based format that facilitates delivery of frequent updates on web pages
· aggregates find web content and download only new content 
· aggregates grab latest updates of web
· webcast is broadcast of audio/video context over the internet
· live or one time events
Multimedia
· one or more forms of media in addition to text
· streaming audio continuously feeds an audio file to your browser so you avoid having to wait for entire file to download
· multiplayer online games- may need a plug in
cache: temporary storage place, may make internet surfing more efficient but can congest HD
Conducting Business
· e-commerce (Amazon)
· B2C= business to consumer, B2B, C2C
· https:// the s is secure
· small padlock in search bar means the site is secure
Web Browsers
· software installed on computer system that allows you to locate, view and navigate text
· ex: internet explorer, firefox, safari, google chrome
· browsers offer Quick Tabs and built in search box
Getting Around the Web
· uniform resource locator (URL) has www and domain name
· begins with HTTP (hypertext transfer protocol) 
· protocol that allows files to be transferred from web server
· file transfer protocol (FTP) is used to upload and download files from computer to web server
· top level domain: .com .edu
· after domain name; file/path/subdirectory
Bookmarks
· favorites, bookmarks
· live bookmarks delivers updates to you as soon as they become available
· social bookmarking= tagging
· Diigo: tag, bookmark, annotate pages
Searching
· Search engine is a set of programs that searches the web for keywords
· Part 1: Spider- collects data
· Part 2: Indexer programs- organizes data
· Part 3: search engine software- pulls out relevant info to your search
· Each search engine uses an algorithm to formulate the search and create the resulting index of related sites
· Boolean operators: words such as and, not, or
· Search for phrase by placing quotation marks 
· Search within specific site using “site:”
· Asterisk looks up similar words
· How to tell if its an appropriate website?


-authority

-audience

-relevance


-bias


-links
How the Internet Works
· Computer assigned IP address (internet protocol- set of 4 numbers separated by periods)
· Dial up connection uses phone line
· Broadband (very fast)
· DSL (digital subscriber line)
· Fiber optic service (uses optical cables)
· DSL allows phone and data transmission to share the same line
· Broadband requires modem
· Works to translate the broadband signal into digital data and back
· Connected to expansion card (NIC- network interface card)
· Router
· Wifi: wireless fidelity
· Aircard: requires service plan
· Wifi is usually unsecure
· Dial up connection needs a phone line and modem (modulate/demodulate)
· Converts (modulates) digital signals the computer understands into analog signals that can travel over phone lines
· Computer on other end must have a model to translate (demodulate)
· Less costly, slower
· Large scale networking (LSN) and Internet 2 to come
Ethics
Relativism: no universal moral truth, only benefits, perspectives and values 
Situational: decision making should be based on circumstances of that particular situation
Social ethics: general set of unwritten guidelines
Positive psychology: discover courses of happiness instead of addressing treatment of mental 



functions
Stakeholders: people or entities who are affected by operations of a business
MODULE 3
Software: set of instructions that tells computer what to do
Program: set of instructions, provides a means for us to interact with and use computer
2 basic software:
1. Application software


-applications you use to do tasks at home, school…
2. System software


-help run computer and coordinate instructions between application software
Productivity software: includes programs that enable you to perform various tasks
Word processing software
· Create and edit word document
· Microsoft word
Spreadsheet software
· Microsoft excel
· Track expenses, budget, create graphs and charts
· Worksheet consists of columns and rows
· Insert text, values, formulas, functions
· Can recalculate all functions and formulas automatically
Database software
· Microsoft access
· Allows you to store and organize data
· Companies that give you access to it: UPS lets customers search online database
Notetaking software
· Microsoft one note; write notes directly on tablet
· Type info onto sheets
· Evernote and stickynote are free
Personal Information software (PIM)
· Replaces management tools found on a desk (calendar, addressbook…)
· Web based email clients have developed coordinating calendar and contact programs
Wizard: systematic guide
Template: pre designed form
Macro: groups series of commands so they run as a single command, best used to automate a routine task or complex series of commands
Integrated Software Applications
· Incorporates most commonly used tools of many productivity software programs into a single integrated programs
· Microsoft works
· Perfect if you don’t need the more advance features
Software suites
· Group of software programs bundled as a package (cheaper)
Financial software
· tax prep (H&R block at home)
· financial planning
Media Software for Home
· multimedia software includes image, video, and audio editing 
· imagine editing (adobe photoshop)
· MP3 (MPEG 1 Audiolayer 3) reduces file size of audio file so they take up less storage
· iTunes: mp3 recording, CD ripping/burning, encoding/decoding, format conversion
· vlogs are in mp4 format (for portable media devices)
· windows media player and itunes allows for audio and video file organization
· online photo sharing (Snapfish, Flickr)
Entertainment Software
· for computer games/virtual reality programs
· entertainment software rating board gives rating symbols
· some programs allow you to make video games
Educational Software
· preparation software for SAT, luminosity (brain workout)
· simulation programs
· course management software (Moodle)
Drawing Software
· create or edit 2D, line based drawing
· help plan room layouts
Home Business
· accounting software helps small business owners manage finances
· DTP Software (desktop publishing) allows professionals to design books
· Webpage authoring software allows you to create a website without knowing HTML code
Large Business
· Write strategic and development plans
· CRM (customer relationship management) stores client contact info and sales
· ERP (enterprise source planning) improves coordination of business areas across multiple departments 
· Mapping programs perfect for traveling employees and managing (ex. Electrical grids)
· Every business has an online presence to display company info
Specialized Business
· Vertical market software
· Property management (real estate)
· CAD (computer aided design)
Software License
· Gives you the right to use the software for their own purposes as the only user of that copy
· Cannot be shared
· Open source software can be tweaked by another user and redistributed
Web Based Applications
· SaaS (software as a service); the application is hosted online by vendor and made available to customer over internet
· Access and share documents from wherever (as long as there is internet)
· Most web based software are free
Freeware & Shareware
Freeware: any copyrighted software that you can use for free
Open sourced programs: free to use on the condition that any changes made must also be distributed freely
Beta version: an application that is still developing
Shareware: allows you to run a free version for a limited time
· Every software has a set of system requirements 
MODULE 4
Operating system: 
· group of programs that controls how your computer system functions
· manages the computer’s hardware (CPU, memory, storage devices)
· provides consistent means for software applications to work with the CPU
· responsible for management, scheduling and coordinating tasks as well as system maintence
Utility program: small program that performs many of the general house keeping tasks for the computer (system maintenance and file compression)
· Microsoft disk operating system (MS-DOS) was first widely installed OS
· Machinery that is required to perform a repetitive series of specific tasks in exact amount of time requires real time OS (RTOS)
· Minimal user interactions
· Inkjet printers, washing machines
OS for Networks, Servers and Mainframes
· Multiuse OS (or network OS) enables more than one user
· Smartphones use OS
Server: computer on a network that manages network resources (printers)
Unix: multiuser, multitask OS used as a network OS, primarily with mainframes

-mainframes is responsible for storing, managing, and processing data from all users

-supercomputers and large corporations use this too
Firmware: system software that controls the device as well as other programs that come with the personal media player or gaming device
OS for Personal Computers
Windows 7: 32 bit (up to 4GB RAM) or 64bit (more than 4GB)
· Mac OS was first to incorporate graphical user interface  (GUI) with point and click
· Type of processor determines which OS a computer uses
Platform: OS and processor
Boot camp: allows you to run windows on a mac while running OSX
Linux: open source OS designed for use on personal computers and as a network OS (Android is also Linux based- new OS by Google) 
What the OS Does
· Coordinates and directs flow of data and info through computer system
· Allows user to interact with computer
· Manages CPU, memory, and storage
· Manages computer system’s hardware and peripheral devices
· Allows software applications to work with CPU
· Provides a user interface
· Command driven interface is where you enter commands 
· Menu driven interface is where you choose commands from menus displayed
· GUIs use point and click technology
· The OS assigns a slice of its time to each activity that requires processor’s attention and it must switch among them a million times/second
· Every new command is an event
· Interrupt signal tells OS that something is in need of immediate action
· Interrupt handler: special numerical code that prioritizes events
· Preemptive multitasking: high priority before low one
· Memo is a reminder of what the CPU was doing beforehand
· Spooler: program that helps coordinate all print jobs
· OS uses RAM as temporary storage area for instructions
· Processor accesses instructions from RAM when it is ready to process them
· OS is responsible for coordinating space allocations in RAM
· When there isn’t enough RAM for OS to store required data, it borrows from HD (virtual memory)
· Temporary storage on HD swap file
· OS has file management system that keeps track of name and location of each file you save and programs installed
Thrashing: manually change settings to increase HD space allocated (will slow down computer)
Hardware & Peripheral Device Management
· Device driver facilitates communication between hardware device and OS
· Plug and play (PnP) devices (drivers are included) designed to facilitate installation of new hardware by including in OS that drivers these devices need
· Windows has a Roll Back Driver that removes newly installed driver and replaces it with last one that worked
Software Application Coordination
· Application software feeds CPU instructions it needs to process data
· Application programing interface (API):  blocks of code the application software needs to interact with OS 
· All applications with API’s have similar interface features
· Applications sharing these formats can easily exchange data with each other
Boot Process
Step 1:
· CPU activates basic input/output system (BIOS)
· Exchange of data between OS and all inputs and output devices
· Loading OS into RAM
· BIOS is stored on special read only memory (ROM) chip
Step 2:
· BIOS ensures essential peripheral devices are attached and operational
· Power on self test (POST)
· Compares results with permanently stored configurations in CMOS
· CMOS contains info about system’s memory, type of disk drives and other essentials
Step 3: 
· BIOS searches for system files (main files of OS)
· Once system files are leaded into RAM, the kernel (supervisor program) is loaded
· Responsible for managing processor
· Stays in RAM the entire time computer is on (memory resident)
· Files copies to RAM from HD on an as need basis are non-resident
Step 4:
· OS checks registry for configuration of other system components
· Registry contains all different configurations used by OS and other applications
Authentication: verification of login name and password
Safe Mode:
· Special diagnostic mode designed for troubleshooting errors
· Only essential devices function
· If windows detects a problem in boot process, it will add last known good configuration
Desktop & Windows
Desktop: first image on monitor, first interaction with OS


-start menu

-gadgets


-recycle bin

-taskbar
Start menu: documents, computer, all programs
Widget: mini application that enables quick access to frequently used tools and activities
*alt + tab to flip through windows
Organizing Computer
File management: entails providing organizational structure to computer’s contents
File: collection of related pieces of information stored together for easy reference
Folder: collection of files
Library: collection that gathers files from different locations and displays them as if they were all saved in a single folder
Hardware= C drive
Top of filing structure referred to as root directory
Viewing Files
a) Tiles: displays files and folders as icons in list form, name and size
b) Details: most interactive view, in list format
c) List: good if you have a lot of content in folder
d) Small to XL icons
Naming
-file name
-extension/file type
C:\Users\Username\Doc\EnglishComp\Paper\EBronte.jpg 
· Recycle bin is a folder on desktop where files deleted from HD reside until permanently deleted 
Utility Programs
· small applications that perform special functions
· antivirus and security programs
· when installing a new program, it runs a wizard that walks you through installation process
File Compression Utilities
· program that takes out redundancies in a file to reduce file size
· look for repeated patterns of letters and replace these patterns with a shorter placeholder
Disk defragmenter: regroups related pieces of files on the HD, allowing OS to work more efficiently 
Error-checking: windows utility checks for lost files and fragments as well as physical errors on HD


-sometimes the system becomes confused leaving references on file allocation 


table (FAT)
· windows task manager utility to check on program or to exit the non-responsive program (ctrl+alt+del)
System restore: roll your system setting back to a specific date when everything was working fine


-system restore point is snapshot of your entire system’s settings (automatic)
· backup and restore utility creates a duplicate copy of all data on HD
· task scheduler utility allows you to schedule tasks to run automatically at predetermined times
Accessibility: 
-high contrast

-on screen keyboard


-magnifier

-speech recognition


-narrator
MODULE 5
Moore’s law: describes pace at which CPU’s improve (double in capacity every 18 months)
· number of transistors on CPU determines how fast it can process data
Dynamic RAM (DRAM): most common form of memory, increases 60%/year
· HD’s increase 50%/year
Desktop vs. Notebook
· Desktops are better value than notebook
· Computing power
· More reliable 
· Expandability
· Large monitor
· Notebooks PRO side
· Equipped with expresscard slot (can add solid state drive (SSD), eSATA
· Portable
· Notebook downside
· Less value
· More expensive
· Smaller monitor
· Less reliable (exposed to dust, water and temp. changes more, vibration)
· More prone to damage
Evaluating Subsystem
1. CPU
· Computer central processing unit
· Intel processor (intel core i7 is most advanced) and AMD processor (power PC processor used in xbox 360)
· Located on motherboard**
Composed of two units
a) Control unit
-coordinates activities of all other computer components
b) Arithmetic logic unit (ALU)
-performs all calculations
-makes logic and comparison decisions 
CPU program instructions
a) Gets data from RAM
b) Decodes instruction into something  computer can understand 
c) Executes instruction and stores result to RAM (Machine Cycle)
· Difference between CPUs is processing power (# of cores)
· Core is a complete processing section from a CPU embedded onto one physical chip
· Clock speed: how quickly processors works
· Cache memory: amount of immediate access memory (more accessible to CPU than RAM)
· Hyper threading: two different programs to be processed at one time (faster)
· With core technology, two+ processors reside on same chip
· With multiple cores, each program has full attention of its processing core (faster processing and smoother multitasking)
· CPU performance affected by cache memory and front side bus (FSB) speed
· Levels of cache memory are defined by chip’s proximity to CPU 
· Level 1: built on CPU chip
· Level 2: further away on CPU chip but contains more storage
· Level 3: slower for CPU to reach but larger size
· FSB connects CPU to system memory
· Faster FSB=faster you can get datra to processor
· Measure in megahertz (MHz)
Benchmarks: measurements used to compare CPU performance b/w processors 
CPU usage: % of time CPU is working
· Processor used in notebooks work to combine low power consumption, support long battery life, and more flexible wireless connectivity options
Windows: task manager (easy access to all data)
Mac: activity monitor
2. Memory (RAM)
· Temporary storage space (volatile storage-when powered off, data in RAM is cleared)
· One million times faster for CPU to retrieve data from ram than HD
· RAM used most often comes in doubledata rate 2 (DDR2)
· RAM appears in system on memory cards/modules (small circuit boards that hold series of RAM chips and fits on motherboard-DIMMs)
· RAM resellers are crucial.com
· Physical memory: amount of RAM sitting on memory modules in computer
· Kernel memory: memory that OS needs to run
· Easiest way to see how much RAM: system’s property window
· Recommended at least 2GB of RAM (easy and inexpensive to add)
3. Storage
· HD has largest storage capacity of any storage device
Access time: time it takes storage device to locate stored data and make it available for processing
Solid state drive (SSD): offer even faster access times, no spinning platters or motors needed
Data transfer rate: speed at which it can transfer data to other computer components (RAM)
· HD is composed of metal plates (platters)
· When data is saved to HD, a pattern of magnetized spots is created on each platter
· Integrated drive electronis (IDE) is older HD style
· Serial advanced technology attachement (serial ATA) are faster
· SSD is latest and fastest HD option
· Many HDs use USB 2.0 or 3.0
To use one big drive or two smaller drives?
-by using two smaller drives, you can combine using RAID technology
Raid 1:
-writing begins on 1st drive and ends on 2nd

-downside: if either of the disks fails, all data is lost

-faster
Raid 2:
-provides backup on 2nd disk

-slower

-less room 
3.A) Optical Storage
· CD, DVD, blue ray
· Store data as tiny pits that are burned into disk by laser
· CD-R, DVD-R, BD-R allow data to be written to them
· Backwards compatible
· DVD-R/RW and +R/RW
· Speed: CD<DVD<BD
4. Video
· How video is played depends on video card and monitor
· Video card is an expansion card that is installed inside system unit to translate binary data into images viewed on monitor
· include their own RAM
· video memory and GPU (graphics processing unit)
GPU: same as CPU but is specialized to handle 3D graphics and image & video processing
· high end video cards with their own GPUs are separate from motherboard
· two or three video cards can be used in one system
· manufacturers: Nvidia and ATI
· video card controls # of colors monitor can display
· bit depth: defines color quality of image displayed
· 24bit 16 million colors true color mode
· If monitor takes a while to refresh when viewing photos or playing game, video card could be short on memory
5. Audio
· Computers output sound by means of speakers and a sound card
Sound card: expansion card attaches to motherboard inside system unit (basic sound card: 3D)
Surround sound: type of audio processing that makes listener experience sound as if it were coming from all directions

-Dolby takes digital sound and reproduces it in 8 speakers (7 speakers and 1 subwoofer)
· Sound card contains mic jack, speaker out, and line in
Evaluating system reliability
a) Clean out start-up folder
b) Clear out unnecessary files
c) Run spyware and  adware removal programs
d) Run disk defragmenter utility on HD
When system crashes
a) Check if you have enough RAM
b) Make sure new hardware is properly installed
c) Check for error code
-having the latest version of software products makes system more reliable
-if none of this helps:

a) upgrade to latest OS version

b) reinstall OS

