Module 4 Chapter 5 – Using Software 

Application Software: Software you use everyday at home and at work
System Software: Set of programs that help run the computer and coordinates instructions between application software and the computers hardware devices. Includes utility program which is a small program that performs many of the general housekeeping tasks for the computer, system maintenance and file compression 

Operating Systems use 
-Group of programs that controls how your computer functions.
-Manages the computers hardware, including the Central Processing Unit (CPU), memory and storage devices as well as peripheral devices such as monitor and printer
-Provides consistent means for software applications to work with CPU
-Responsible for management, scheduling and coordination of tasks as well as system maintenance – User interface are the features of the program such as desktop, icons and menus that allow the user to communicate with computer system.

Do all computers have operating systems?
 -All computers, phones, game consoles, automobiles have OS
-Critical role, computer cannot operate without it – coordinates the flow of data and information through the computer system by coordinating the hardware, software, user interface, processor and system memory
-Very complex and many that exist
-Personal computers were once run by single task, single user OS – Microsoft Disk Operating System (MS-DOS) first widely installed OS in personal computers: Had to type in specific commands, icons did not exist (Pictures that represent software apps or folders) 
-Replaced DOS with multitask OS
-PDA personal digital assistants now have multitasking as well

Types of OS
Real Time Operating Systems (RTOS)
-Also referred as embedded systems which require minimal user interaction
-Written for the needs of the devices and their functions – no commercial standard RTOS available
-Has specific purpose and it must guarantee certain response times for particular computing tasks if not its useless 
-Used for devices that perform regimented tasks or record precise results ex: measuring instruments in science faculties
-Seen in fuel-injected car engines, inkjet printers, VoIP phones and medical devices and also in common appliances, robotic equipment in tv stations to televise sporting games from many angles
-Cell phones are separate, single function devices that only require OS that perform one task at a time – own proprietary embedded OS


OS for Networks, Servers and Mainframes
Multiuser operating System (network operating system) 
-Enables more than one user to access the computer system at one time efficiently handling and prioritizing requests from multiple users
-Networks (groups of computers connected to each other communicating and sharing resources) require a multiuser OS because many users simultaneously access the server – Computer on a network that manages network resources such as printers Microsoft Windows/Mac OSX also network OS
Ensures there is no interference between all requests

UNIX
A multiuser, multitask OS used as network OS – used with mainframes and found on PC’s
No primary owner so any programmer could code or modify it to meet his needs
AT&T licensed it to Santa Cruz Operation Group – Belongs to Open Group and allows people to use it with a fee charge
They will change it run it to their liking on their hard drives HP, IBM AIX do this

Other computers that require a multiuser OS
-Mainframes are responsible for storing, managing and simultaneously processing data from all users
-Supercomputers also use multiusers OS – Scientists and engineers use these computers to solve complex problems or to perform massive computations
Can be single computers with multiple processors where as others consist of multiple computers that work together


OS for mobile devices
-Smartphone lets users use productivity features and much more (iPhone, BB, Andriod, Palm Pre)
-Blackerry for Rim, Os X for Apple, Windows mobile for Microsoft , Android for google, WebOS for Palm Pre
-Phones can run more than one app concurrently – (Apple and Palm Pre)

Gaming Consoles
Need system software called Firmware – controls device as well as other programs that come with the console (managers for music)





OS for Personal Computers 
-Windows began as an operating environment that worked with MS-DOS and incorporated user-friendly interface
-Used to be one user performing one task at a time but now can support simple networking tasks and has concentrated on increasing user functionality and friendliness, improving Internet, enhancing file security and privacy 

Difference between various editions of Windows 7 OS
-Home users: Starter, Home Basic, Home Premium 
-Business users: Professional and Enterprise 
Combination users: Ultimate
-32 bit built for computers with up to 4Gb of RAM
-64 bit built for computers with more than 4Gb of RAM

MAC OS
-1984 incorporated graphical user interface (GUI) with user-friendly point and click technology

The type of processors determines which OS a computer uses
Combination of OS and processors is a platform – Microsoft designed to coordinate with series of processors from Intel Corporation and Advanced Micro Devices (AMD) they share similar sets of instructions
Mac used only processors from Motorola and IBM but now also use Intel
-Even if both computers have processors from the same manufacturer OS MAC and Windows are not interchangeable without special software if you try loading Windows on a Mac it would not understand and would not function properly
-Need a Boot Camp to allow you to run Windows on a Mac – OS x Snow Leopard sold with it
Most apps are platform dependent – PC’s and Macs can be networked to easily shares files and peripherals such as printers, scanners and cameras

You are able to run two OS on one computer
-Need a separate hard drive into different sections called partitions and install the second OS in the new partition

Linux
-Open source OS
-Designed for personal computer use and networking – openly available for developers to use and modify
-Based on central programming code of an operating system and the rest of the code is from the GNU – started in 1991 by Finnish student Linus Torvalds who wanted to create a free OS to run on his home computer
-Gained reputation as a stable OS that is not subject to crashes or failures – Code is open to anyone so can be tweaked
-Found in computers, also in Android devices by Goolge since they’re overall size is much smaller than Windows. Also found in OS market MeeGo joint project between Nokia and Intel 
-Can get on the web, Open sources distributors are Mandriva, Ubuntu, Fedora, Suse, Debian GNU/Linux and Gentoo Linux – some version must be purchased as they come with support software and others features not associated with open source –Red Hat


Features of OS – What it does
-Coordiantes and directs the flow of data and info through computer system 
Functions:
· Provides way for users to interact with the computer
· Manages the processor, or CPU
· Manages the memory and storage
· Manages the computer systems hardware and peripheral devices
· Provides consistent means for software apps to work with the CPU

Each function in detail

User interface
-OS provides a user interface that enables you to interact with the computer
-First computer had DOS OS with a command driven interface which you enter commands to communicate with the computer system – hard to understand and use
-Later improved using a menu driven interface where which you can choose commands from menus displayed on the screen – no need to know every command
-Todays interface use graphical user interface or GUI, they use point and click technology of the mouse and cursor – Linux does not have a default GUI so free to choose which one you like (GNOME – allows choice of interface you want (windows/Mac) and KDE)

Processor management 
-OS arrange for the execution of all these activities in a systematic way, creating the appearance that everything is happening simultaneously 
-Assigns a slice of its time to each activity that requires the processors attention
-Must switch among different processes millions of timers a second to make it appear that everything is happening seamlessly
-Coordinates activities: each keystroke or click creates an action or event
Work sequentially or one at a time – looks as if they are working at the same time but OS switches back and forth among processes controlling timing of events the processor works on
-Print doc, printer generates a interrupt signal that tells the OS it needs immediate attention – each device has its own interrupt which is associated with interrupt handler a special numerical code that prioritizes the requests
-Placed in interrupt table in computers primary memory (RAM) whci OS processes task assigned higher priority before processing a task that has been assigned a lower priority – preemptive multitasking
-When the interrupt is received OS pauses all activity and places a memo is RAM called stack – memo reminds CPU what it was doing before performing the interrupt task
Multiple pages to print:
-If printer already in use puts request in another temporary storage area in RAM called buffer, the request waits till the spooler (a program helps coordinate all print jobs), when more then one page waiting to print the line is a queue to process request in order

Memory & Storage Management 
-OS coordinates the activities of the processor it uses RAM as a storage area for instructions and data the processor needs, it will then access these instructions and data from RAM when it is ready to process them 
-OS is required to allocate the space in RAM to ensure there is enough space for all pending instructions and data – it will then clear them
-If you have 64 bit systems make sure apps and software are compatible
Can we run out of RAM:
-Limited capacity as you expand and get new apps/software space is limited
-System will not be as responsive – minimum use of RAM 1Gb Notebook with Windows 7
-Today run minimum 2Gb RAM and a video card with at least 256MB of RAM
-Adding or upgrading software RAM will not be sufficient 

If you run out of RAM
-OS system will borrow from more spacious hard drive – Virtual Memory 
-OS swaps out from RAM the data or instructions that have not been recently used and moves them to a temporary storage area on the hard drive called swap file 
-If this data is needed later, OS swaps them back into the active RAM and replaces them in the hard drives swap file with less active data or instructions process called paging

Can we run out of virtual memory
-Portion of the hard drive is allocated – computer will eventually become sluggish as it is forced to page more often – condition of excessive paging is called thrashing 
-Solve this problem by increasing the amount of RAM in your system so that it will not be necessary for it to send data and instructions to virtual memory
Manage storage:
-Without OS files, apps, and anything saved on hard drive or other storage locations would be a mess
-OS has a file-management system that keeps track of the name and location of each file you save and the programs you install 


Hardware/Peripheral Device Management 
-Every device attached to your computer comes with a special program called a device driver facilitates communication between the hardware device and the OS
-Device driver translate the devices specialized commands into commands that the OS can understand – devices would not work without drivers because OS would not be able to communicate with them
-Today most peripherals come with drivers already installed in Windows – Plug and Play (PnP) software and hardware standard that Microsoft created with Windows 95 OS
-Designed to facilitate the installation of new hardware in PC’s by including in the OS the drivers these devices need to run
-OS has this software so automatically recognizes the device and its driver without any further user manipulations of the system 
-If not plug and play must insert driver provided with the device or download from manufactures Web site or DriverZone.com
-Downloading drivers can also cause your system to be unstable and stop responding certain actions may cause a crash or device to stop working – Windows has Roll Back Driver feature that removes a newly installed driver and replaces it with the last one that worked to remedy the problem found by accessing the Device Manager dialog box under System and Maintenance in the Control Panel


Software Application Coordination
-OS feeds the CPU the instructions it needs to process data, these instructions take the form of computer code
All computer program needs to interact with the CPU – must contain code that CPU recognizes
-OS includes blocks of codes which are recognized – each block called and Application Programming Interface (API)  application software needs in order to interact with OS – Microsoft DirectX is group of multimedia API’s built into the Windows OS that improves graphics and sounds when you’re playing games or movies on PC
Advantage of using API’s:
-Create apps that operate/interact with OS software programmers use API code blocks when they write an app – no need for the entire code sequence and also makes it easier to respond to changes in OS
-Major manufacturers use the same API for many of their apps
-API’s coordinate with OS, all apps that have API have similar interface features (toolbar, menu) – it looks and fell across many products 







Boot Process of Computer
-When you open it – runs through boot process to load the OS into RAM
Boot from bootstrap loader (small program to start larger program) alludes to leather bootstraps – pull oneself by the bootstraps 
When it enters boot process lights on keyboard and disk drives may illuminate and system may emit various sounds – see logo on monitor appear

Steps:
1. Basic input/output system (BIOS) is activated by powering on the CPU
-BIOS is a program that manages the exchange of data between the OS and all the input and output devices attached to the system – BIOS also loads the OS into RAM from permanent location on the hard drive
BIOS is stored on ROM memory chip on the mother board therefore not erased when the power is turned off

2. BIOS checks that all attached devices are in place – power on self-test or post
-Test on the video card and video memory, a BIOS identification process, and a memory test to ensure that memory chips are working properly
-Compares the result of the POST with various hardware configuration that are permanently stored in CMOS (Complementary metal-oxide semiconductor) is a special kind of memory that uses almost no power – small battery provides that provides enough power for CMOS contents will not be lost after the computer is turned off
-CMOS contains info about the systems memory, types of disk drives and other essential input/output hardware components – if the post comes similar to the hardware configuration stores in CMOS the boot process continues


3. OS is loaded into RAM
-Goes through pre-configured list of devices in its search for the drive that contains the System files which are main files of the OS
-Once system files are loaded into RAM, the kernel (supervisor program) is loaded – essential component of the OS as it is responsible for managing the processor and all other components of the computer system – memory resident since it stay in RAM entire time 
-Other parts of the OS that are less critical stay on the hard drive and are copied over to RAM on an as needed basis so that RAM is not entirely filled - nonresident

4. Configuration and customization settings are checked 
-CMOS check registry to see that all of the different configurations used by OS and by other app are present – contains mouse speed or display setting
-login/password authentication  blocks unauthorized users from entering the system



Handling Errors in the Boot Process
-If recently installed software: uninstall it
-Restart computer and put it in Safe Mode – F8 – special diagnostic mode designed for troubleshooting errors
-When in safe mode only essential devices (mouse, keyboard, monitor) function the graphics device driver will not function – runs basic graphics mode eliminating screen images 
-While in safe mode use Device Manager a feature in the OS that lets you view/change the properties of all devices attached to your computer
-Boots Windows in most basic form using original Microsoft Windows drivers that are required to boot the computer – if Windows discovers a problem in the boot process it will add Last Known Good Configuration to the Windows Advanced Options Menu – saves when successful boot process keeps registry 
-If not works try a System Restore to roll back to past configuration  
-BIOS can skip a device or improperly identifies it so the keyboard or mouse may not work – simply reboot if that doesn’t work check OS Web site for any patches that may resolve the issue


Desktop and Windows Features 
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