CHAPTER 1: INTRODUCTION TO INFORMATION SYSTEMS

Information Technology (IT): is any computer-based tool that people use to work with information and to support the information and information-processing needs of an organization. An information system collects, processes, stores analyzes and disseminates information for a specific purpose.

· This network is created by constant co-operation between the digital devices you carry (laptop, tablets,smartphones)
· The wires and wireless networks that you access as you move about, and web-based tools for finding information and communicating and collaborating with other people.
· Your network enables you to pull information about anything from anywhere, at any time and to push your own ideas back to the web from wherever you are, via a mobile phone

Information User: a person knowledgable about information systems and information technology

MIS (Management Information System) – (IS + IT = MIS) : informed users tend to get more value from whatever technologies they use, provides what users see on there computer screens.

1. organizations IT applications because you will understand what is “behind” those application
2. quality of your organization IT applications with your input
3. be in a position to recommend and perhaps help select the IT application
4. both new information techonologies and rapid developments in existing technologies
5. how using IT can improve your organization performance and teamwork as well as your own productivity

Information System (IS): if a function within an organization is no longer the exclusive responsibility of the IS department, it collects, processes, stores, analyzes and disseminates information for a specific purpose, systems that manage the information
5 components:
1.Hardware
2.Software
3.Business Processors
4.Data
5. People

· The information system field includes the people in various organizations who design and build information systems, the people who use those systems and the people responsible for managing those systems


Managing Information Resources

Factors that increase difficulties and complexity of managing information system:

1. Strategic systems have value and are needed to conduct operations
2. Information systems are costly to acquire,  operate and maintain
3. MIS functions that have moved from being centralized to being more distributed to functional, difficult to manage information system is the evolution of the MIS Function within the organization

Situation is known as “end users computing” : computing has 2 components;
1. End user data entry
2. Reporting and inquiry (users)


· End users development (where users develop usable systems – programs, spreadsheets etc.)






















	Table 1.1
	Information Technology Jobs

	Position
	Job Description

	
	

	Chief Information Officer (CIO)
	Highest ranking IS manager is responsible for all strategic IS planning in the organization

	IS Director
	Manages all systems throughout the organization and the day to day operations of the entire IS organization

	Information Centre Manager
	Manages IS services such as helpdesks, hotlines, training, and consulting

	Application Development Manager
	Coordinates and manages new systems development projects

	Project Manager
	Manages a particular new systems development project

	Systems Manager
	Manages a particular existing system

	Operations Manager
	Supervises the day to day operations of the data and or computer centre

	Programming Manager
	Coordinates all applications programming efforts

	Systems Analyst
	Interfaces between users and programmers;determines information requirements and technical specifications for new applications

	Business Analyst
	Focuses on designing solutions for business problems; interfaces closely with users to demonstrate how IT can be used innovatively

	System Programmer
	Creates the computer codes for developing new systems software or maintaining existing systems software

	Applications Programmer
	Creates the computer codes for developing new applications or maintaining existing application

	Emerging Technologies Manager
	Forecasts technology trends; evaluates and experiments with new technologies

	Network Manager
	Coordinates and manages the organizations voice and data network

	Database Admin
	Manages the organizations database and overseas the use of database management software

	Auditing or Computer Security Manager
	Oversees the ethical and legal use for information systems and evaluates the quality of effectiveness of system

	Webmaster
	Manages the organizations world wide web site

	Web Designer
	Creates world wide web sites and pages



· The result of these development, the responsibility for managing information resources is divided between the MIS Depart. And the Users.

The division depends on several factors:
-the size and the nature of the organization
-the amount and type of IT resources
-the organization attitudes toward computing
-the attitude of top management toward computing
-the maturity level of the technology
-the amount and nature of outsourced IT work

· MIS department is responsible for: corporate level and shared resources
· The Users are responsible for: departmental resources

2 Functions for which you provide vital input:
1. Managing systems development
2. Infrastructure planning 




























Table 1.2 – The Changing Role of the Information Systems Department

Traditional Functions of the MIS Department
· Managing systems development and systems project management 
· Managing computer operations, including the computer centre
· Staffing, training, and developing IS skills
· Providing technical services
· Infrastructure planning, development, and control

New (Consultative) functions of the MIS department
· Initiating and designing specific strategic information systems
· Incorporating the Internet and electronic commerce into the business
· Managing system intergration, including the internet, intranet and extranets
· Education the non-MIS managers about IT
· Educating the MIS staff about the business
· Partneing with business unit executives
· Managing outsourcing
· Proactively using business and technical knowledge to seed innovative ideas about IT
· Creating business alliances with business partners

Overview of Computer-Based Information Systems
· Organization refer to their management information systems functional area by several names including; MIS Department, IS, IT and IS System
· Functional areas planning for and the development, management and use of information techonolgy to help people preform all the tasks related to information processing and management

Information System: collects, processes, store, analyzes, and disseminates information for a specific purpose. The purpose of IS has been defined as getting the right information to the right people, at the right time, in the right amount and in the right format. Because IS are intended to supply useful information, we need to differentiate between INFORMATION and two closely related terms : DATA and KNOWLEDGE

A. Data Items: are elementary descriptions of things, events, activities and transctions that are recorded, classified and stored but are not organized to convey any specific meaning. Data items can be numbers, letters, figures, sounds and images
B. Information: is data that have been organized so that they have meaning and value to the receipent. 
C. Knowledge: consists of data and/or information that have been organized and processed to convey understanding, experience, accumulated learning and expertise as they apply to a current business problem

Global Outsourcing:
-find the best person for the job
-find more economical resources
-implement specitial and temporal flexibility 

Computer-Based Information System (CBIS): is an information system that uses computer technology to perform some or all of its intended tasks.

Information Technology Component:

1.Hardware: consists of devices such as a processors, monitor, keyboard, and printer, together these devices accept, process and display data information

2.Software: is  a program or collection of programs that enable the hardware to process data

3.Database: is a collection of related files or tables containing data

4.Network: is a connecting system (wireline or wireless) that permits different computers to share resources

5.Procedures: are the instructions for combining the above components to process information and generate the desired output

6.People: are those individuals who use the hardware and software, interface with it or use its ouput




















Business Intelligence Systems Dashboards
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Information Technology Platform: forms the IT Components: hardware,software,network(wireless,wireline),databases 

IT personal use these components to develop information systems, oversees security and risk,and manage data, these activities cumulatively are called Information Technology Services

The IT components plus IT services compose the organizations Information Technology Infrastructure


Major Capabilities of Information System
· Perform high speed, high volume numerical computation
· Provide fast, accurate communication and collaboration within and among organization
· Store huge amounts of information in an easy to access yet small place
· Allow quick and inexpensive access to vast amounts of information worldwide
· Interpret vase amounts of data quickly and efficiently
· Automate both semi-automatic business processes and manual tasks





An application (app)- application program: is a computer program designed to support specific task or business process

Departmental Information System: The collection of application programs in a single department 

FAIS (Functional area Information System): all apps in a sing department, are supporting pillars for the information systems located at the top which is business intelligence(BI) systems and dashboards, each FAIS supports a particular functional area within the organization
Ex: accounting IS, finance IS, production/operations management (POM) IS, marketing IS, and human resources IS

In finance, and accounting, managers use IT systems to forecast revenues and business activities to determine the best sources and uses of funds and to perform audits to evaluate the controls at organizations using risk assessments of where such controls could fail




MKT; in sales and marketing, managers use information technology to perform:

Product Analysis: developing new goods and services
Site Analysis: determining the best location for production and distribution facilities
Promotion Analysis: identifying the best advertising channels
Price Analysis: setting product prices to obtain the highest total revenues

POM; in manufacturing, managers use IT to process customer orders, develop production schedules, control inventory levels, and monitor product quality. They also use IT to design and manufacture products which are Computer-Assisted Design (CAD) and Computer-Assisted Manufacturing (CAM)

HRM; Managers in human resources use IT to manage the recruiting process, analyze, and screen job applicants and hire new employes. They also use IT to help employees manage their careers, to administer performance tests to employes and to monitor employee productivity.


2 information systems that support the entire organization are entreprise resource planning systems and transaction processing systems



1. ERP(Enteprise resource planning): are designed to correct a lack of communication among the functional area ISs.
 
ERP are important innovation because the various functional area ISs were often developed as stand-alone systems and did not communicate effectively, ERP system resolves this problem by tightly integrating the functional area ISs via a common database.


2.TPS( Transaction Processing System): supports the monitoring, collection, storage, and processing of data from the organizations basic business transactions each of which generates data

TPS collects data continuously, typically real time as soon as the data are generated, and it provides the input data for the corporate database. The TPS are considered critical to the success of any entreprise because they only support core operation



ERP and TPS function primarly within a single organization




Interorganization Information System (IOS): supports many interorganization operations of which supply chain management is best known.

SCM(Supply Chain Management): an organization supply chain flow of materials, information money, and services from suppliers of raw materials through factories and warehouses to the end cutomers

ECS (Electronic Commerce System): are another type of interorganizational information system. These systems enable organizations to conduct transactions, called BUSINESS TO BUSINESS (B2B) electronic commerce and customers to conduct transactions with businesses called BUSINESS TO CUSTOMER(B2C) electronic commerce. E-commerce systems typically are Internet based



MISs(Management Information Systems)





CRM(Customer relationship management

Support for Organizational Employees

1.Clerical Workers: who support managers at all levels of the organization, include bookkeepers, secretaries, electronic file clerks, and insurance claim processors

2.Tower Level Managers: handle the day to day operations of the organization making routine decisions such as assigning tasks to employees and placing purchase orders

3.Middle Managers: make tactial decisions, which deal with activities such as short –term planning, organizing and control

4.Knowledge workers: are professional employees such as financial and marketing analysts, engineers, lawyers and accountants, all knowledge workers are experts in  a particular subject area

5.Executive Managers: make decisions that deal with situations that can signicantly change the manner in which business is done.



Office Automation System (OAS): typically support the clerical staff, lower and middle managers and knowledge workers, these employees use OAS to develop documents( word processing and desktop publishing software), schedule resources (electronic calendars) and communicate (email, voicemail video conferencing and groupware)

Business Intelligence System (BIS): provide computer based support for complex, nonroutine decisions, primarily for middle managers and knowledge workers

Expert System (ES): attempt to duplicate the work for human experts by applying reasoning capabilities, knowledge, and expertise within a specific domain, they become valuable in many  application areas, primarily but not exclusiviely areas involving decision making

Dashboards (digital dashboards): are a special form of IS that support all managers of the organization, they provide rapid access to timely information and direct access to structured information in the form of reports, dashboards that are tailored to the information needs to executives are called executive dashboards







Types of Organizational Information System













	Types of System
	Function
	Example

	Functional Area IS
	Supports the activities within specific functional area
	System for processing payroll

	Transaction Processing System
	Processes transaction data from business event
	Walmart checkout points of sale terminal

	Entreprise resources planning 
	Intergrates all functional areas of the organization
	Oracle SAP system

	Office Automation System
	Supports daily works activities of individuals and groups
	Microsoft word

	Management Information System
	Produces reports summarized from transactions data, usually in one functional area
	Report on total sales for each customer

	Decision Support System
	Provides access to data and analysis tools
	What if analysis of changes in budget

	Expert System
	Mimics human expert in a particular area and makes decision
	Credit card approval analysis

	Executive Dashboard
	Presents structured,summarized information about aspects of business important to executives
	Status of sales by product

	Supply Chain Management System
	Manages flows of products,services, and information among organization
	Walmart retail link system connecting suppliers to walmart

	Electronic Commerce System
	Enables transactions among organizations and between organization and customers
	Payment processes at Dell





IT Affects Entire Industries
The technology required to transform industries through software has been developed and intergrated and can be delivered globally

Many of these examples focus on 2 scenarios:
1. industries where software disrupted the previous market leading companies
2. industries where a new company or companies used software to achieve a competitive advantage

Book Industry
Music Industry
Video Industry
Software Industry
Video Game Industry
Photography Industry
Marketing Industry
Recruiting Industry
Financial Industry
Motion Picture Industry
Automobile Industry
Agriculture Industry
National Industry
Fashion Industry
Education
Legal Profession

IT reduces the number of middle managers, IT makes managers more productive, and it increases the number of employees who can report to a single manager, IT decreases the number of managers and experts

IT changes the managers job, because one of the most important tasks for managers is making decisions

It affects employees health and safety, an increase in a employee workload and/ or responsibilities can trigger job stress

The long term keyboards can lead to repetitive strain injuries such as backaches, and muscle tension in the wrists and fingers

Carpal Tunnel Syndrome is painful form of repetitive strain injury that affects wrists and hands




Ergonomic: the science of desiging machines and work settings that minimize injury and illness, the goal of ergonomics is to create an environment that is safe and well lit and comfortable

Ergonomic Products Protect Computers Users
A. Wrist Support
B. Back Support
C. Eye Protection Filter
D. Adjustable Footrest

IT provides opportunities for people with disabilities, computers can create new employment opportunities for people with disabilities by integrating speech recognition and vision recognition capabilities

IT affects our quality of life, where IT can provide employees with flexibility that can improve the quality of leisure time, evenif it doesn’t increase the total amount of leisure time

Improvements in Health Care, It has brought about major improvements in health care delivery. Medical personnel use IT to make better and faster diagnoses and to monitor critically ill patients more accurately. IT has also streamlined the process of researching and developing new drugs
Expert Systems now help doctors diagnose diseases, and machine vision in enhancing the work of radiologist
Information technology can be applied to improve the efficiency and effectiveness of health care


CASE 1.1 SAMS Chaos  
THE PROBLEM
The Ministry of Community and Social Services in Ontario was having “ease of use” difficulties with its software. Also, when working with its customers, people who are unemployed or who have a disability, problems such as generation of errors and missing information occurred. Audits of the ministry by the Office of the Auditor General of Ontario in 2002, 2004 and 2009 found numerous problems. The ministry was not able to explain why these things happened.

The IT Solution
The ministry decided in 2009 to purchase and modify the Case Management System from Curam Software, with an overall estimated cost of $164.9 million. The ministry followed a structured process to develop business requirements for the new system that it called SAMS (Social Assistance Management System). Programming was completed using the business requirements, and testing performed. Conversion programs were written to transfer the data to the new system, and SAMS went live November 2014, about 1.5 years late and $40 million over budget.


The Resulting Chaos
The December 2015 Office of the Auditor General of Ontario report revealed that there had been inadequate testing during many phases of the SAMS project, and that errors found were not completely reported to the executive committee. The result was that systems were implemented too soon, leading to over 100,000 client files with errors of over or under payments for a variety of reasons. As of December 2015, the total cost of the SAMS system was projected to be $290 million, almost double its original quoted cost.


Discussion Questions
1. Itemize the tasks that were likely underestimated by the Ontario Ministry of Community and Social Services during the development and implementation phases of the SAMS project. Why might these tasks have been underestimated?
2. Is it possible for the ministry to do its work without using computer systems? Why or why not?


What we learned from this case
The opening case illustrates that it is difficult to implement customized software. Poor internal communication and the decision to skip testing can result in systems that generate many errors, causing extra costs such as employee overtime and system re-programming.
Case 1.1 is a dramatic example of the far-reaching effects of IT on individuals and organizations. In this textbook, there are other examples of the significant impacts of IT on individuals and societies, the global economy, and our physical environment.

· Information technology (IT): is any computer-based tool that people use to work with information and to support the information and information-processing needs of an organization. 
· Information system: (IS): collects, processes, stores, analyzes, and disseminates information for a specific purpose. 
The purpose of an IS (p. 9): to get the right information to the right people at the right time in the right amount and  in the right format to support business processes and decision making


Homo Conexus
You are the most connected generation in history and you practice continuous computing, so you are comfortable using IT.
The next step is to become an informed user. An informed user is a person knowledgeable about information systems and information technology.

Reasons why you should be an informed user:
1.	You will benefit more from your organization’s IT applications because you will understand what is “behind” those applications.
2.	You will be in a position to enhance the quality of your organization’s IT applications with your input.
3.	Even as a new graduate, you will quickly be in a position to recommend the IT applications that your organization will use.
4.	Being an informed user will keep you abreast of both new information technologies and rapid developments in existing technologies.
5. You will understand how using IT can improved your organizations performance and teamwork as well as your own productivity.
6. As an entrepreneur, being an informed user would help you use IT when you start your own business.
As an example, read IT’s About Business 1.1 
Grab your food faster with Grabb.
As you read the case, think about the skills that an informed user would need to implement the applications discussed in the case.


· IT is vital to the operation of modern business, it offers many employment opportunities described in Table 1.1, p. 6, such as:
Chief Information Officer (CIO), IS Director, Project Manager, Systems Analyst, Database Administrator, Operations Manager, Webmaster
· For further details about current careers in IT see:
· http://www.monster.ca
· Target CIO Beth Jaco Talks Technology (video)
· http://www.youtube.com/watch?v=mAL8N5FWxfo


Factors that increase difficulties and complexity of managing information systems:
1. Strategic systems have value and are needed to conduct operations
2. Information systems are costly to acquire, operate and maintain.
3. MIS functions have moved from being centralized to being more distributed to functional areas who do end user data entry and end user development. This has resulted in management of information systems resources being shared between the MIS department and users. 


· Traditional Functions of MIS Department
Example: manage systems development and systems project management
· Consultative Functions of MIS Department
Example: create business alliances with business partners
· Refer to Table 1.2 The Changing Role of the Information Systems Department, p. 7


· The transformation of data to information and knowledge
· Components of a computer-based information system (CBIS)
· Major capabilities of information systems
· Types of CBIS
· Breadth of support of information systems (TPS and ERP)
· Support for organizational employees

Data is sorted, processed or assembled to create information.
When people apply learned criteria or learned expertise to information they create knowledge
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· Industries disappear or are transformed, new ones appear
· IT changes the way managers work and reduces their numbers
· Employees are affected numerous ways

· Makes managers more productive, increasing the number of employees reporting to managers
· Impact is that it reduces the number of middle managers
· Changes the manager’s job by changing the way the manager makes decisions
· Less time to make decisions
· New IT tools to analyze high volumes and complex data
· More remote supervision of employees due to telecommuting

· May eliminate jobs
· Potential loss of identity and alienation
· Potential repetitive strain injury (RSI) or vision issues
· Provides opportunities for people with disabilities by using assistive technologies


· MIS supports all other functional areas in organizations.
· MIS Is responsible for providing the information that each functional area needs in order to make decisions.
· Users must be well informed so that they can work with MIS and clearly communicate business requirements.
· MIS personnel must understand both the information requirements and the technology associated with each functional area. They must think “business needs” first and “technology” second.
CHAPTER 2: HARDWARE

Hardware consists of: 
Central processing unit (CPU)
Primary storage
Secondary storage
Input technologies
Output technologies
Communication technologies

STRATEGIC HARDWARE ISSUES
· How do organizations keep up with the rapid price and performance advancements in hardware?
· How should organizations determine the need for new hardware infrastructures?
· How do organizations manage employees who can “work from anywhere?”
· How do organizations manage employees who use their own portabßle devices?

Computer Hierarchy
· Supercomputers
· Mainframe Computers
· Microcomputers
· Laptop and Notebook Computers
· Tablet Computers
· Wearable Computers (Wearables)
· IT’s Personal (p. 4) talks about questions to ask when Purchasing a Computer

Input and Output Technologies
· Two main types of input technologies (see Table TG1.1, p. 5-6):
· 	Human data-entry: keyboard, mouse, pointing 	stick, trackball, joystick, touch-screen, stylus, 	digital pen, Wii, Webcam, and, voice-	recognition
· 	Source-data automation: magnetic stripe 	reader, barcode scanners, optical mark reader, 	sensors, cameras, RFID, optical character 	recognition
· Table TG1.2 p. 7 describes output technologies









The Central Processing Unit(CPU)
· Central processing unit (CPU) performs the actual computation or “number crunching” inside any computer. 
· The CPU is a Microprocessor made up of millions of microscopic transistors embedded in a circuit on a silicon wafer or chip. Parts of a microprocessor include: 
· Control unit
· Arithmetic-logic unit (ALU)
· Registers 
[image: ]


[image: ]

 
Computer Memory:
· Two basic categories of computer memory:
· Primary storage: stores small amounts of data and information that the CPU will use immediately, located with the CPU.
· Secondary storage: stores much larger amounts of data and information—an entire software program, for example—for extended periods of time, located outside the CPU.




Memory Capacity
· Kilobyte (KB): one thousand bytes.     103
· Megabyte (MB): one million bytes       106
· Gigabyte (GB): 1 billion bytes                109
· Terabyte: One trillion bytes.                   1012
· Petabyte: One thousand terabytes.       1016
· Exabyte: One thousand petabytes.        1019
· Zettabyte: one thousand exabytes.       1024

Primary Storage
· Primary storage stores three types of information for very brief periods of time: 
· data to be processed by the CPU
· instructions for the CPU on how to process the data
· operating system programs that manage various aspects of the computer’s operation 
· There are four main types of primary storage:
· Registers
· Random access memory (RAM)
· Cache memory
· Read-only memory (ROM)

Secondary Storage
· Secondary storage has the following characteristics:
· nonvolatile
· more time is needed to retrieve data from secondary storage than from RAM
· cheaper than primary storage 
· consists of a variety of media, each with its own technology

· Types of secondary storage:
· Magnetic tape
· Magnetic disks (called hard drives)
· Solid state drives (SSDs)
· Optical disk drives (CD-ROM, DVD)
· Flash memory devices (or memory cards) 










Technology Guide Closing
1. Six major hardware components of a computer system:  central processing unit (CPU), primary storage, secondary storage, input technologies, output technologies, and communications technologies.
2. There are several strategic issues linking hardware design to business strategy such as how do organizations keep up with the rapid price and performance advancements in hardware?

3. The hierarchy of computers according to power and their respective roles: Supercomputers, Mainframes, Microcomputers, Laptops, Tablets and Wearables
4. The two types of input technologies are: human data-entry and source-data automation. Output technologies include various types of monitors, impact and nonimpact printers, plotters, voice output, electronic book readers and pocket projectors.

5. CPU is made up of the arithmetic-logic unit (ALU),  registers and control unit.
6. Microprocessor designs aim to increase processing speed.
7. Four types of primary storage: registers, cache memory, random access memory (RAM), and read-only memory (ROM). Secondary storage includes magnetic media (tapes; hard drives), solid state drives (SSDs), optical media (CD-ROM, DVD) and flash memory devices.

· 1850’s mechanical computers (big +slow)
· Microprocessor is like a pancake with millions of transistors (so allowed for the size of computers to shrink the cost, to drop too)
· 70’s
· Steve Jobs & Worzniak gathered parts as oppose to purchasing an entire computer and greatly reduced the price too
· **Microsoft (BillGates)
· Main Functions-processes bits and bytes (1’s and 0’s grouped together)
· Most computers do one task very fast one after another
· If a computer can do multiple tasks, it is called a multi-core (processor)
· CPU- brain of computer, everything is done is done inside the processor and it has access to storage
· Primary Storage = RAM (but all data here gets wiped when computer is turned off)
· Secondary Storage=SSD, solid-state drive, and due to the fact that it is solid, works, faster
· Hard drive will eventually wear out and since data is stored magnetically, the data will eventually erase
· SSD(2-3 yrs) vs Hard-Drive(10yrs) TWO types of secondary storage
· Inputs VS Outputs
· When computer is turned on
·  retrieve software to work what functions to do
· BIOS-> Basic Input/Output System
· It is like a chip with info burnt on, in order for a computer to know how to complete tasks + access storage
· Operating systems…
· Mac’s Software (more limited) and Hardware all specifically selected unlike Microsoft which can run on anything
· MAC OS is optimized for high quality graphics
· Windows is optimized for business applications or gaming
· Operating system takes info from secondary storage and allows for the CPU to read it
· Size in memory is important 
· One of the first network systems; saber (early 1960’s) 
· Computers need a network  connection often times still a wire
· Router- all routers connected across the world is called the web

Chapter 2,3,4: 
1. HARDWARE – Book Notes 

Hardware: refers to the physical equipment used for the input, processing, output, and storage activites of a computer system

Decision on Hardware focus on 3 interrelated factors:
1. Appriopriateness for the task
2. speed
3. cost

Computer Hardware is that is becomes smaller, faster, cheaper, and more powerful over

Hardware consists:

· Central Processing Unit (CPU): Manipulates the data and controls the tasks performed by the other components
· Primary Storage: Temporarily stores data and program instructions during processing
· Secondary Storage: stores data and programs for future use
· Input Technologies: Accept data and instructions and convert them to a form that the computer can understand
· Output Technologies: Present data and information  in a form people can understand
· Communication Technologies: provide for the flow of data from external computer networks to the CPU and from the CPU to computer networks



Computer Hierarchy

· The traditional standard for comparing types of computers is their processing power

Supercomputers
· Does not refer to a specific technology
· It indicates the fastest computers available at any given time
· Boasts speeds exceeding 30 petaflops
· Large organizations use supercomputers to execute computationally demanding tasks involving very large data sets, such as military and scientific applications

Mainframe Computers
· Reamin popular in large entreprises for extensive computing applications that are accessed by thousands of users at one time
· Perform a teraflop (trillons of floating point operations per second) speeds and can handle millions of transactions per day
· Provides a secure, robust enivornment in which to run strategic, mission cirtical application

Microcomputers
· Also called micros, personal computers or PC
· Are small, complete, general purpose computers
· People frequently define a PC as a computer that uses the Microsoft Windows operating system

Laptop and Notebook Computers
· Are small, easily transportable, lightweight, computers
· Provide users with access to processing power and data outside an office environment 














· Thin Client: is a computer that does not offer the full functionality of a fat client

-less complex than fat clients because they do not have locally installed software
-when thin clients need to run an application, they access it from a server over a network instead of from a local disk drive
-they don’t have Microsoft Office installed on it
-are easier and less expensive to operate and support than fat clients
-benefit of thin: fast application deployment, centralized management, lower cost of ownership, and easier installation, management maintenance and support
-disadvantage: if network fails; then users can do very little on their computers

· Fat Client: is a computer that has the ability to perform many functions without a network connection

-if the fat client fail, they can still perform some functions because the necessary software such as Microsoft Office is installed on their computers

Tablet Computers
· Simply tablet
· A complete computer contained entirely in a flat touch screen that users operate via a stylus, a digital pen, of their fingertip, instead of a keyboard or mouse

Augmented Reality: is a live, direct, or indirect, view of physical, real-world environment whose elements are enhanced by computer-generated sensory input such as sound, video, graphics or GPS data, it enhances the users perception of reality 

Wearable Computers
· Are miniature computers that people wear under, with, or on top of their clothing
· Key features of wearables are that there is constant interaction between the computer and the users and that users can multitask, meaning that they do not have to stop what they are doing to use the device







Input and Output Technologies

Input:  allows people and other technologies to enter data into a computer
· the 2 main types of input are: human-data entry devices and source data automation

Human-data device: require a certain amount of human effort to input data e

Ex: keyboard, mouse, pointing sticks, trackball, joystick, touch screen, stylus and voice recognition

Source-Data Automation: input data with minimal human intervention, these technologies speed up data collection, reduce errors, and gather data at the source of a transaction or other event

HUMAN DATA DEVICE
Keyboard: most common input device

Mouse: handheld device used to place the cursor at a point on screen

Optical mouse: the mouse is not connected to the computer cable; uses a camera chip to take images of the surfaces it passes over, comparing images to determine its position

Trackball: uses rotates a ball built into the top of the device to move the cursor 

Pointing Stick: small button-like device: the cursor moves in the direction of the pressure the user places on the stick, located between the keys near the center of keyboard

Touchpad: user moves the cursor by sliding a finger across a sensitized pad(called: trackpad, glide and tap) and then tapping the pad when the cursor is in the desired spot

Graphics Tablet: device that can be used in place of, or in conjunction with, a mouse or trackball, it has a flat surface for drawing and a pen or stylus that is programmed to work with tablet

Joystick: moves the cursor to the desired place on the screen; commonly used in video games

Touch Screen: instruct the computer to take action by touching a particular part of the screen,gesture controls for browsing through photographic ojects that move along the screen

Stylus: pen-style device that allows users either to touch parts of a predetermined menu of options or to handwrite information into the computer; works with touch sensitive screens

Digital Pen: mobile device that digitally captures everything you write: built in screen confirm that what you write has been saved also captures sketches, figures etc.

WebCam: a real time video camera whose images can be accessed via the Web or instant messaging 

Voice Recognition: microphone converts analogue voice sounds into digital  input for a computer, critical technology for phsycailly challenged people who cannot use other input devices

Microsoft Kinect: device that enables users to control and interact with the XBOX 360 through a nature interface using gestures and spoken commands

Leap Motion Controller:  motion-sensing, matchbox sized device placed on physical book, using 2 cameras, the device observes an area up to a distance of about one metre, the leap can  perform tasks such as navigating a website, using pinch to zoom gestures on maps, performing high precision drawing and manipulating complex 3 dimensional visualization 


SOURCE-DATA AUTOMATION 
Magnetic Stripe Reader:  device that reads data from a magnetic stripe, usually on the back of a plastic card

Barcode Scanners: devices that scan black and white barcodes lines printed on merchandise labels

Optical Mark Reader: scanner for detecting the presence of dark marks on a predetermined grid, such as multiple choice test

Magnetic Ink Character Reader: a device that reads magnetic ink printed on cheques that identify the bank, cheq acct and cheq #

Optical Character Recognition: software that converts text into digital form for input into a computer

Sensors: devices that collect data directly from the environment and input data directly into a computer; exampes are vechiles airbag activiation

Cameras: digital camera capture images and convert them into digital files

Radio-Frequency Indentification: uses technology that contains active or passive tags (transmitters) to wirelessly transmit product information to electronic readers

Wii: the wireless controller of the video games console by Nintendo which can be used as a handheld pointing device and can detect movement in 3 dimensions



Gesture Based Input or Gesture Recognition: 
· involves technologies that enable computers to interpret human gestures, designing computers that can understand human body language
· enables humans to interact naturally with a computer without any intervening mechanical device
· they can move with the cursor by pointing a finger at a computer screen

Multimedia Technology:
· computer based integration of text, sound, still images, animation, digitized motion video
· consists of collection of various input and output technologies
· merges the capabilities of computers with televisions
· high quality multimedia processing requires powerful microprocessors and extensentive memory capacity, including primary and secondary

Central Processing Unit (CPU): 
· performs the actual computation or number crunching inside any computer
· the CPU is the Microprocessor(chip)made up of million of microscopic transistors embedded in a circuit on a silion chip

Control Unit: 
· accesses program instructions, decodes them, and controls the flow of the data and from the arithmetic logic unit, the registers, the chaches, primary storage, secondary storage, and various outputs device

Arithmetic Logic unit (ALU):
· performs the mathematical calucaltions and makes logical comparisons
· registers are high speed storage areas that store very small amounts of data and instructions for short periods








OUTPUT SERVICES: Monitors and Screens
Cathode Ray tubes: video screens on which an electron beam illustrates pixels on a display screen

Liquid Crystal displays (LCD): flat displays that have liquid crystal between 2 polarizers to form characters and images on a backlit screen

Flexible displays: thin, plastic, bendable computer screens

Organic Lightemitting diodes: displays that are brighter, thinner, lighter, cheaper, faster, and take less power to run then LCD

Retinal Scanning Display: displays that project an image directly onto a viewers retina; used in medicine, air traffic control, and industrial machines

Heads-up display: any transparent display that presents data without requiring the user to look away from his or her usual viewpoint

Video Project/Pocket Projector: projects the images from a computer monitor into a mounted screen or wall with a white background, handheld device provides an alternative display method to alleviate the problem of tiny display  screens in handheld devices


Lasers: use lasers beams to write informations on photosensitive drums, produce high resolution text and graphics

Inkjet: shoot fine streams of coloured ink onto paper; usually less expensive to buy than laser printers but can be more expensive to operate; can offer resolution quality equal to laser printers

Thermal: produce a printed image by selecting heating coated thermal paper, when the paper passes over the thermal print head, the coating turns black in the areas where it is heated, producing an image

Plotters: use computer directed pens for creating high quality images, blueprints, schematics, drawing of new products 

Voice Output: a speaker/ headset that can output sounds of any type; voice output is a software function that uses this equipment 







How CPU works:
· input enters and are stored until they are needed
· they are retrieved and processed
· the output  is stored and then delivered somewhere

1. the input consists of data and brief instructions about what to do with this data, these instructions come from the CPU from random access memory (RAM)-data might be entered by user through the keyboard
2. the control unit directs the flow of the data and instructions within the chip, which get decoded into binary code
3. the ALU receives the data and instructions from the registers and makes the desired computations, these data and instructions have been translated into binary form , only 0s and 1s is called a bit, the CPU can process onlu binary data, all types of data, such a letters, decimals numbers, photgraphs, music can be converted to a binary representation which can then be processed by the CPU
4. the data in their original form and the instructions are sent to storage registers and then are sent back to a storage place outside the chip, such as a computers hard drive, meanwhile,the transformed data go to another register and then on to another part of the computer

Advances in Microprocessor Design

Moore’s Law:
· innovations of chip designs are coming at a faster rate
· increasingly miniaturized transistors
· multiple processors places on a single chip
· chips with more than one processors are called MULTICORE CHIPS
· Intel 3 dimensions chips require less power than intels current chips while improving performance
· These chips enhance the performance of all computers

Computer Memory
· The amount and type of memory that a computer possesses have a great deal to do with its general utility 
· a computer memory also determines the type of programs that the computer can run, the work it can perform, its speed and its cost
· 2 basic categories of computer memory
· Primary Storage: because it stores small amounts of data and information that the CPU will use immediately
· Secondary Storage: which stores much larger amounts of data and information for extended periods


Memory Capacity
· CPU process only binary units 0 and 1 which are translated through computer languages into bits
· A particular combination of bits represents a certain alphanumeric character or a simple mathematical operation
· 8 bits are needed to present any one of these characters
· 8 bits  are known as BYTE
· the storage capacity of a computer is measured in bytes
· bits are used as unit of measure only for telecommunication capacity as in how many million bits are second can be sent through a particular medium 

Primary Storage – Main Memory
· stores 3 types of information for very brief periods of time
1. data to be processed by the CPU
2. Instructions for the CPU as to how to process the data
3. Operating systems programs that manage various aspects of the computer operation

· Takes place in chips mounted on the computer main circuit board called the motherboard
· These chips are located as close as physically possible to the CPU chip
· As with the CPU, all the data and instructions in primary storage have been translated into binary code

4 Main Types of Primary Storage:
1. Register
2. Cache Memory
3. Random Access Memory (RAM)
4. Read –only Memory (ROM)

Registers:
· Part of CPU
· Least Capacity
· Storing extremely limited amounts of instructions
· Data only immediately before and after processing 

Cache Memory:
· Is a type of high-speed memory that enables the computer to temporialy store blocks of data that are used more often
· Processor can access more rapidly than main memory (RAM)
· Physcially located closer to the CPU than RAM
· Blocks that are less often remain in RAM until they are transferred to cache; blocks used infrequently remain in secondary storage


Random Access Memory (RAM)
· Is the part of primary storage that holds a software program and small amounts of data for processing
· Compared with the registers, RAM stores more information and is located farther away from the CPU
· Most cases volatile

Read-Only Memory (ROM)
· Is the place- actually a type of chip, where certain critical instructions are safeguarded
· Non-volatile, so it retains these instrusctions when the power to the computer is turned off
· The read only designation means that these instructions can be read only by the computer and cannot can be changed by the user

Secondary Storage
· Designed is store very large amounts of data for extended periods
· It is nonvolatile
· It takes more time to retrieve data from it than from RAM
· It is cheaper than primary storage
· It can use a variety of media, each with its own technology

Magnetic Tape
· Is kept on a large open reel or in a smaller cartridge or cassette
· This is an old technology, it remains popular because it is the cheapest storage medium, and it can handle enormous amounts of data
· Many organization use magnetic tape for achival storage


Magnetic Disks – hard drives or fixed disk drives
· Are commonly used mass storage devices  because of their low cost, high speed, and large storage capacity
· Hard disk drives read from and write to, stacks of rotating  magnetic disk platters mounted in rigid enclosures and sealed against environmental and atmospheric contamination

Solid-State Drives (SSD) 
· Data storage devices that serve the same purpose as a hard drive and store data in memory chips
· SSD use the same interface with computer CPU as hard drives and are therefore a seamless replacement for hard drives
· SSD offer offer many advantage over hard drives




Optical Storage Device
· Do not store data via magnetism
· Laser reads the surface of a reflective plastic plastic
· Optical disk drives are slower than magnetic hard drives, but they are less fragile and less susceptible to damage from contamination

Compact Disk –Read Only Memory (CD-ROM)
· Storage devices features high capacity 
· Low cost 
· High durability
· CD-ROM is a read only medium, it cannot be written on

Flash Memory Device – Memory Cards
· Nonvolatile electronic storage devices that contain no moving parts and use 30 times less battery power than hard drives
· Flash devices are also smaller and more durable than hard drives
· The trade offs are that flash devices store less data than hard drives
· Flash devices are used with digital cameras, handheld and laptop computers, telephones, music players and video game consoles

Thumb Drive- Memory Stick – Jump Drive – Flash Drive
· These devices fit into universal serial bus (USB) ports on personal computers and other devices
· They can store many gigabytes
· Thumb drives have replaced magnetic floppy disks for portable storage


2. SOFTWARE
· the importance of software can not be overestimated
· comprises a much larger percentage of the cost of modern computer systems because the price of hardware are dramatically decreased, while both the complexity and the price of software have increased
· ever-increasing complexity  of software has also increased the potential for errors, or bugs

· Software consists of computer programs, which are sequence of instructions for the computer
· The process of writing or coding programs is called programming

· Computer programs include Documentation, which is a written description of the programs functions

· Documentation: helps the user operate the computer system, and it helps other programmers understand what the program does and how it accomplishes its purpose

· Is vital to the business organization

· The departure of a key programmer or user could deprive the organization of the knowledge of how the program is designed and how it function

· The computer can do nothing until it is instructed by software

· Computer hardware, by design, in general purpose

· Software enables that user to instruct the hardware to perform specific functions that provide business value


Software Issue
· Importance of software in computer systems has brough new issues to the forefront for organizational managers
· The issues include software defects (bugs), licensing, open system and open-source software

Software Defects
· Computer program code is inefficient
· Poorly designed
· Riddled with errors
· SEI – Software Engineering Institute defines good software as usable, reliable, detect free, cost effective, and maintainable 
· SEI maintains that on average, professional programmers make between 100 and 150 errors in every 1000 lines of code they write

Software Licensing
· Making copies without the manufacturers explicit permission – a practice known a piracy is illegal
· Software is a non profit trade association dedicated to promoting a safe and legal digital world, collects, investigates, and acts on software piracy tips
· The BSA has calculated that piracy costs software vendors around the world billions of dollars annually
· The number of computing devices in organizations continues to grow, and businesses to continue to decentralize, so IS managers are finding it increasingly difficult to supervise their software assets



Open System
· Is a group of computing products that work together
· the operating system with compatible software is installed on all computers that interact within an organization
· employ application software that will run across all computer platforms
· hardware, operating system, application software, designed as open systems users can purchase the best software, called breed

Open Source Software

Advantage
-high quality
-Reliability
-Low cost
-Flexibilty

Disadvantage
-cost of maintenance
-case of use
-training costs
-compatibility issues

· Proprietary Software: is purchased software  that has restrictions on its use, copying and modification

Systems Software
· Is a set of instructions that serves primarily as intermediary between computer hardware and application program
· It controls and supports the computer system and its information processing activities
· It controls and supports computer peripherals such printers, mouse, and keyboard
· It enable computer systems to perform self regulatory functions by loading itself when the computer is first turned on
· It provides commonly used sets of instructions for all application
· It supports application software by directing the computers basic function

Operating System
· Is the director of your computer system operation
· It supervises the overall operation  of the computer by monitoring the computer status, schedules operations, and managing input and output processes




Graphical user Interface (GUI)
· User interface hides the complexity of the hardware from the user
·  The ease or diffcuilty of the interaction between the user and the computer is determined to a large extent by the graphical user interface (GUI)

Application software
· Is a set of computer instruction that provides specific functionality to a user
· Applies program applies a computer to a certain need

Package or Software Suit: is a group of programs with integrated functions that has been developed by a vendor and is available for purchase in a prepackaged form

Personal Application software: off the shelf application programs designed to help individual user increase their productivity

Speech – Recognition Software:
· Voice recognition
· Is an input technology rather than strickly an application that enables users to provide input to systems software and application software
· Recognizes and interprets human speech either one word at a time or in a conversational stream
· Experts predict that in the near future, voice recognition systems will be built into almost every device, appliance and machine

Personal Application Software

Spreadsheets: use rows and columns to manipulate primarily numerical data; useful for analyzing financial information and for what if and goal seeking analyses
Ex: Excel

Word Processing: allow users to manipulate primarily text with many writing and editing features
Ex: Word

Desktop Publishing: extend word processing software to allow production of finished, camera ready documents, which may contain photographs diagrams, and other imge combined with text in different fonts
Ex: Microsoft Publisher

Data Management: allows users to store, retrieve, and manipulate related data
Ex: Microsoft Access



Presentation: allows users to create ad edit graphically rich information to appear on electronic slides
Ex: PowerPoint

Graphics: allow users to create, store, and display or print charts, graphs, maps and drawing
Ex: Photoshop

Personal Information Management: allow users to create and maintain calendars, appointments , to do lists and business contacts
Ex: Microsoft outlook

Personal finance: allow users to maine cheq books, track investments, monitor credit cards, and bank and pay bills electronically
Ex: Microsoft Money

Web Authoring: allow users to design websites and publish them on the web
Ex: Microsoft FrontPage 

Communications: allow users to communicate with other people over any distance
Ex: skype



3.CLOUD COMPUTING 
· Is a type of computing that delivers convenient, on demand, pay as you go acces for multiple customers to a shared pool of configurable computing resources (servers, networks, storage, applications, and services)

Stand-Alone Mainframes:  organizations used mainframe computers in their eng or acct management, housed in secure area, and only MIS personnel had access to it

Mainframe and dumb Terminals: forcing users to  go wherever the mainframe was located was time consuming and inefficient, firms began placing so called dumb terminals, enabled users to input computers programs into the mainframe from there department a process called remote job entry

Stand-Alone Personal Computers

Local area networks (clients/server):  personal computers are networked, individual productivity increases, organizations began to connect personal computers to local area networks and then connect these LANs to the mainframe, a type of processing known as client/server computing 



Entrepise Computing: all types of hardware were networked, including mainframes, personal computers, smart phones, printers, many others, software applications and data flow seamlessly throughout the enterprise and among organizations


Cloud Computing and Mobile Computing:  organization and individuaks can use the power of cloud computing, cloud computing provides acces to a shared pool of computing resources, including computers, storage, application and services over a network typically the internet


On-Premise Computing:  organization have used this own their IT infrastructure , the experts staffs needed to build and maintain complex IT systems, physical facilities, software license, hardware, and staff training and salaries

Cloud Computing Provides On-Demand Self-Service
· A customer can access needed computing resources automatically, this gives customers elasticity and flexibility
· Can increase (scale up) or decrease (scale down) the amount of computing they need

Cloud Computing Encompasses the Characteristics of Grid Computing 
· Grid Computing:  pools various hardware and software components to create a single IT environment with shared resources
· Shares the processing resources of many geographically dispersed computers across a network
-enables organizations to utilize their computing resources more efficiently
-provides fault tolerance and redundancy, meaning that there is no single point of failure, so the failure of one computer will not stop an application from executing
-makes it easy to scale up(add more servers) to access increased computing resources to meet the processing demands of complex application
-makes it easy to scale down (remove computers) if extensive processing it not needed

Cloud Computing Encompasses the Characteristic of Utility Computing 
· Utility Computing:  a service provider makes computing resources and infrastructure management available to a customer as needed
· The provider then charges the customers for its specific usage rather than a flate rate
· Enable companies to efficiently meet fluctuating demands for computing power by lowering the costs of owning the hardware infrastructure



Uses Broad Network Access
· The cloud provides computing resources are available over a network accessed with a web browser and they are configured so that they can be used with any computing device

Pools Computing Resources
· The providers computing resources are available to serve multiple customers
· These resources are assigned and reassigned according to customer demand

Often Occurs on Virtualized Servers
· Server Farms: cloud computing providers have place hundreds or thousands of networked servers insider massive data centers
· Server: is a computer that supports networks enabling users to share files, software, and other network devices, require massive amounts of electrical power, air conditioning, backup generator, and security
· Server Virtualization:  uses software- based paritions to create multiple virtual servus- called virtual machines – on a single physical server
· The major benefit of this system is that each server no longer has to be dedicated to a particular disk
· Multiple applications can run on a single physical server with each application running within its own software environment 
· Enables companies to increase server utilization
· Companies realize cost saving in 2 areas: (1)they do not have to buy additional servers to meet peak demand (2) they reduce their utility  costs because they are using less energy


Cloud Computing Concerns:
1. Legacy IT System
2. Reliability
3. Security 
4. Privacy
5. Regulatory and Legal Environment 
6. Criminal use of Cloud Computing 

Advantage: flexibility and cost
Disadvantage: security, privacy, realibility, 








Different Types of Cloud Computing 

1. Public Cloud
· Shared
· Easily accessible
· Mulit-customer IT infrastructure that are available nonexclusively to any entity in the general public 
· Vendors provide applications, storage, and other computing resources as services over the internet
2. Private Cloud  
· Known as internal clouds or corporate clouds
· Are IT infrastructures that can be accessed only by a single entity or by an exclusive group of related entities that share the same purpose and requirements such as all business units within a single organizations
· Private cloud provide IT activites and applications as a service over an intranet with an entreprise
· Entrepise adopt private clouds to ensure system and data security 

3. Hybrid Cloud
· are composed of public and private clouds that remain unique entities but tightly integrated
· offers users the benefit of multiple deployment models
· delivers services based on security requirements, the mission ciritcal nature of the application and other company established policies


Cloud Computing Services
· are based on 3 service delivery models
1. Infrastructure-as-a-service (IaaS)
2. Platform-as-a-service (PaaS)
3. Software-as-a-service (SaaS)

1. Infrastructure-as-a-service (IaaS)
· Cloud computing providers offers remotely accessible servers, networks, storage capacity
· Supply these resources on demand from their large resource pools, which are located in their data centres
· IaaS customers are often technology companies with IT expertise
· IaaS users Install their operating system and their application software on the cloud computing providers computer 
· They can deploy any software on this infrastructure including, different operating systems, applications and development



2. Platform-as-a-service (PaaS)
· Customers rent servers, operating systems, storage, a database, software development technologies such as Java etc capacity over the Internet
· PaaS model allows the customer both to run existing applications and to develop and test new applications
· PaaS offers advantages for customer
-application developpers can develop and run their software solutions on a cloud platform
-underlying computing and storage resources automactially scale to match application
-geographically distrubte development teams can work together
-operating system features can be upgraded
-can be provided by diverse sources located throughout the world
-initial and ongoing costs can be reduced by the use of the infrastructure services from a single vendor rather than maintaining multiple hardware facilities that often perform duplicate functions or that suffers from incompatibility problems

3. Software-as-a-service (SaaS)
· Cloud computing vendors provide software that is specific to their customers requirement
· Is most widely used service model
· Provides a broad range of software applications
· Providers typically charge their customers monthly or year subscription fee
· Reside in the cloud instead of on a users hard drive or in a data center
· Host manages the software and the infrastructure that runs this software beyond the usual configuration settings, or the infrastructure
· To reduce risk of an infrastructure outage, SaaS providers regularly back up all of their customers data














The benefits of cloud computing both for individuals and organizations, it allows  companies to increase the scale and power of their IT and the speed at which it can be deployed and accessed

Benefit 1: cloud computing has a positive impact on employees, give access to all the information they need no matter where they are, what device they are using, or with whom they are working 

Benefit 2: cloud computing can save money, the cost of building and operating  an on-premise IT infrastructure will be more expensive than implementing cloud computing, purchase massive amounts of IT infrastructure and gain cost savings by buying in large quantity

[bookmark: _GoBack]Benefit 3: cloud computing can improve organizational flexibility and competitiveness, to use only the amount of computing resources they need a given time, companies scale their operations up or down as needed to meet rapidly changing business conditions
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