Computer Science MIS Notes Intro
· Social networking sites provide users the ability to create their own personal profile and communicate with others through the web
· Social networking sites are often free for those who join
· Businesses that operate them generates revenue primarily through paid advertisements of special features/applications to those who pay
· More people in network means more people seeing advertisements and more valuable the site becomes
· Attractive markets for many firms i.e music, movies, clothing
CHAPTER 1: Information Systems and You
What is an Information System?
· System: a group of components that interact to achieve some purpose
· Information system (IS): a group of components that interact to produce information
· The 5 components are: computer hardware, software, data, procedures, and people -> present in every information system
· The term software today refers to only the programs (applications)
· In past software was used to refer to computer components that were not hardware
· Some procedures are imbedded in the software i.e. protection
· Procedures not written down b/c assumed that people understand at least some of the procedures
· People includes: those who use the site, the IS people who maintain it, and those who sell advertising on the site
· People are the most critical part of an information system; they are not just computers and data
· Computer based information system synonym for information system
What is MIS?
· MIS (management information systems): the development and use of information systems that help businesses achieve their goals and objectives
· Definition has 3 key elements: development and use, information systems, and business goals and objectives
· Development and Use of Information systems:
· To have an info system that meets your needs, you need to take an active role in that systems development
· Need to have an important role in the use of info systems, know how to use system to accomplish goals
· When using system, have responsibility to protect the security of the system and back up data to protect the organization from losing important data
· Achieving Business Goals and Objectives:
· Important fact: businesses do not “do” anything, people do everything
· Information exists to help people who work in a business achieve the goals and objectives of that business


MIS in Use: Social Media: Changing the relationship between customers and business
Social Media connects people through social sites/web. As social media matures, organizations are formulating strategies that use blogs, wikis, and SN sites into their business practices. Social media are changing the way small businesses connect with its customers.
How does IS differ from IT?
· Information system (IT): refers to methods, inventions, standards, and products
· Refers to raw technology and concerns only the hardware, software, and data components of an IS and how these are networked together
· In contrast an IS is a system of hardware, software, data, people, and procedure
· IT itself will not help an organization achieve its goal and objectives
· Only when IT is embedded into an IS will it become useful
· Social network sites are enjoyable b/c of people therefore people are the most important part of the system
· The real difference between IT and IS is that IS includes people into the equation
· If you include people and the way that they work in how you think about information systems, it makes a big difference in how you design and implement systems
· Successful business people understand crucial difference between IT and IS and take advantage of it
How Important are IS to our Economy?
· Information systems are an important part of the Canadian economy
· Industry Canada is the federal government agency responsible for categorizing industry sectors and collecting information about them
· Information and Communication Technologies (ICT) sector: the industry sector most closely related to the use of information systems in Canada
· This industry provides products and services that other industries such as retail, manufacturing, insurance, or banking rely on to get their work done
· ICT industry sector includes companies involved in software and computer services, cable and other program distributors, telecommunication services, ICT manufacturing, and ICT wholesaling
· Therefore there are many job positions available in software and computer service industries
· In future there will be more jobs in the service industry -> supply services that improve business processes
How do Successful Business Professional use IS?
· Business professionals need to expand their knowledge of mobile devices and applications that include project-management software, business graphics, and collaborative systems
· The most important task is to understand the technologies and businesses enough that you can identify opportunities for innovation through technology
· Information and Communications Technology Council of Canada reports that individuals will need a core set of skills of:
· Technical skills
· Specific technology and industry experience
· Satisfactory communications and other business skills
· ICT user industries comprise of companies, organizations, and public sector bodies that use ICT in their operations
· Business professionals need to consider IT and IS when they think about the problems and opportunities that confront a department or organization
What is the Shape of Things to come?
· Moore’s Law:
· “The complexity for minimum component costs has increased at a rate of roughly a factor of two per year…Certainly over the short term this rate can be expected to continue, if not to increase…That means by 1975, the number of components per integrated circuit for minimum cost will be 65,000. I believe that such a large circuit can be built on a single wafer.”
· In other words Moore’s law predicts that the number of transistors on a computer chip would double roughly every two years (20months)
· Prediction proved to be right for 40 years -> stood the test of time
· Future of information technology hard to predict because it is all about innovation, which brings unexpected results
· How will the changes of IT and IS affect the way we live and work?
· Hal Varian suggests that business is changing because of advances if IT and IS and that business people need a better understanding of how IT can be used to support innovation
· He notes that for business people, the ability to handle data is going to be an important skill for decades to come
· Also that industries are undergoing significant changes b/c of shifts in technology
· i.e. traditional marketing industry (newspaper, tv ads, etc.) have to adapt to the changes at a pace that is faster than these industries are accustomed to
· David Ticoll reported in his “ICTS Jobs 2.0,” that within the next decade:
·  Unlimited storage will almost be free
· Analytical software will reveal hidden treasures
· Real and virtual world will collide as wide-area networks become cheap, reliable, and widely available
· These trends will enable deep, powerful, performance-enhancing innovations that will be felt in almost every industry
· Future talk about info technology means that our Canadian economy is undergoing some fundamental changes but that shifts have occurred before and will again
· When world is changing, most important skill to develop is the ability to innovate and to adapt to the changing world around you
· The effect of innovation difficult to predict and can lead to unintended consequences -> google case
MIS in Use: Google Knows Best
Gmail is google’s free web-based mail service. It is supported entirely by advertising and can be considered a success by almost any standard. The ads are chosen to be relevant to the content of the email. The ability to scan email, understand the content, and provide contextual advertising is what distinguishes Gmail from other web-based email providers, called content extraction. Privacy experts say that Gmail is changing the role of communication carrier and violating democratic principles.





CHAPTER 2: Business Processes, Information and Decision Making:
What is a Business Process?
· Business process: a network of activities, resources, facilities, and information that interact to achieve some business objective -> sometimes referred as business system
· Goal of this process is to ensure that there is enough inventory to fulfill customers request while at the same time making sure there is not too much
· Inventory-management process works to balance the demands from customers with the inventory purchased from suppliers
· Purchasing therefore is an important activity in the inventory-management process
· Inventory-management system supports the process by collecting information
· As purchases are made, stock moves out of inventory until a crucial point called the Reorder Point when a good in stock hits this point, the system tells the manager to order more supplies
· To order inventory, manager create a purchase order which lists the item ordered and the quantity desired
· Purchase order then sent to suppliers, the supplier receives purchase order than ships goods with shipping invoice
· Goods checked and then placed in inventory, the inventory database is updated with the quantity received
· Supplier then paid for goods
· In information systems, modeling and design activities are called systems analysis and design
· The goal is to develop and understanding of how an organization works
What are the components of the business process?
· Business process consists of activities, resources, facilities, and information
· Activities transform resources and information of one type into another
· i.e. the payment activity transforms the quantity received and shipping invoice into supplier payment
· Activities consists of manual and/or automated activities
· Manual activities: people following procedures
· Automated activities: hardware directed by software
· Resources are items of value
· Suppliers and customers considered resources b/c add value to business process
· Not considered activities b/c external and not part the business
· Facilities are structures used within the business process -> eg. Factories, database, inventories, equipment
· Information: used in activities to determine how to transform the inputs they receive into the outputs produced
· Other organizations use different terms -> can be problematic b/c inconsistent and causes confusion
· Object Management Group (OMG) created a standard set of terms called Business Process Modeling Notation (BPMN)
What is Information?
· Information: 
· Knowledge derived from data (recorded facts/figures)
· Data presented in a meaningful way
· Processed data by summing, ordering, averaging, comparing, etc
· A difference that makes a differences, according to Bateson ie. New info that makes a difference to make a decision
· Characteristics of good information:
· Accurate: based on correct and complete data and processed correctly
· Accuracy IMPORTANT, managers must be able to rely on the results of their information system
· Corollary (means idea/fact which is a natural result of something) is that people tend to reply on information just b/c it appears on webpage or in a fancy report
· Should be skeptical on information when using an IS, cross check info given
· Timely:
· Produced in time for its intended use
· Need to give appropriate and realistic timeliness needs
· If can get by with information a few hours old, then must say so during requirements-specification phase
· Relevant:
· Info should be relevant both to context and subject
· Just Barely Sufficient:
· Information should be sufficient for the purpose for which it is generated but just barely
· We live in information age; a critical decision that we make everyday is what info to ignore
· Info should be sufficient with time
· Worth its Cost:
· Info not free -> there are cost associated with developing an IS
· i.e. managing and operating/maintaining that system
· For info to be worth its cost, there must be an appropriate relationship between the cost of information and its value
· Information and IS should be subject to the same financial analyses to which other assets are subjected
What is the role of Info in Business Processes?
· Any time a good is moved or services provided, data and info created
· Any time there is a physical movement of a good or flow of service, there is potential to capture a flow of data which in turns to info
· Business Process Management (BPM):
· Doing business generates information at a higher level than does simply keeping track of what we have or owe
· Over time by collecting data, the process itself will generate information that will be useful for management and strategy decisions
· Business Process Management (BPM): a field of management that promotes the development of effective and efficient processes through continuous improvement and innovation
· Methods to support improvements in business process:
· Total Quality Management (TQM)
· Six Sigma
· Lean Production
· Information about the process provides the ability to better manage the process itself
· Info therefore an important part of effective management
How Do Information Systems Support Business Processes?
· IS used by the activities in a business process
· In some activities, several activities use one IS in other activities, each has its own
· What does it mean to automate a Process Activity?
· Hardware and people are actors, they take action
· Software and procedures are instructions, software for hardware and procedures for people
· Data= bridge for computer side and human side
· When activity in a business process is handled by an automated system, means that work done by people following procedures moved so that computers do work by following instructions in software



	Hardware
	Software
	Data
	Procedures
	People




· An information system to support counter sales:
· Counter sales activities interact with customers
· Eg. Take customer’s order -> take items from inventory -> receive customers payment
· Counter sales use an automated IS (cashier is the computer)
· Cashiers trained how to use machine, never need to work directly with the sales recording
· Designers of the system decided to fully automate it b/c cashier job is a low skill level with high turnover 
· Turnover refers to the rate at which new employees arrive and existing ones depart)
· Designers wanted to reduce the amount of training time that cashiers required before they could productively use the cash register
	Hardware
	Software
	Data
	Procedures
	People

	· Cash register
· Database host computer
	- Sales-recoding program on cash register
	- Sales data
- Inventory database
	- Operate cash register
	- cashier




· An IS to support payment:
· Because of accounting controls, no single person should approve a payment and generate a cheque
· Payment generates an authorization and send it to someone else, who cuts the cheque
· IS that supports a payment activity is a mostly manual system
· The accounts payable clerk receives quantity received and shipping invoice as a pdf file through internet
· Clerk then read document, compares the quantities, and issues the payment authorization as appropriate
· Designer chose to leave it as manual system because processing exceptions is complicated
· b/c there are many kinds of exceptions therefore many different response and programming all of them expensive and not effective
	Hardware
	Software
	Data
	Procedures
	People

	- Personal computer
	- Abode Acrobat reader
- email
	- Quantity received
- Shipping Invoice
	- Reconcile receipt document with invoice
- Issue payment authorization, if appropriate
- Process exceptions
	- Accounts payable





· An IS to support Purchasing:
· Purchasing activity consists of manual and automated IS
· Person doing purchasing as a computer that hosts the database which runs inventory application program that identifies which items are low on stock (repetitive process human find tedious therefore perfect for computers)
· Then person decides which items to order and from which suppliers, this process requires human judgment b/c of complicated balancing/factors

	Hardware
	Software
	Data
	Procedures
	People

	· Personal computer
· Database host computer
	· Inventory application program
· Purchasing program
	- Inventory database
	- Issue Purchase Order according to inventory management practices and guidelines
	- Purchasing clerk






How Do Information Systems Support Decision Making?
· IS support decision making by providing the information (raw material) for many decision
· Characteristics and Dimensions of Decision Making:
· Decision vary by level:
· 3 Types of decision in organizations:
· Operational decisions concern day-to-day activities
· IS that support operational decision making called transaction processing systems (TPS)
· Managerial decisions concern allocation and utilization of resources
· IS that support managerial decision making called management information systems (MIS)
· Strategic decisions concern broader organizational issues
· IS that support strategic decisions making called executive information system (EIS)
· The decision time frame increases as we move from operational to strategic decisions
· Operational short term, strategic decision long term
· Decision vary by structure:
· Process of decision depends on structures
· Structured decisions: when there is an understood and accepted method for making the decision
· Unstructured decision: process when there is no agreed-upon decision making method
· Supporting Decision Making:
· Decision type and decision process loosely related
· Operational level tend to be structured and decision as strategic level tend to be unstructured
· Managerial tend to be both
· Steps to decision making:
	Decision Step
	Description
	Examples of Possible IS

	Intelligence gathering
	· What is to be decided?
· What are the decision criteria?
· Obtain relevant data
	· Communications app
· Query and reporting systems
· Data analysis app

	Alternatives formulation
	- What are the choices?
	- Communications app

	Choice
	· Analyze choices against criteria using data
· Select alternative
	· Spreadsheets
· Financial modeling
· Other modeling

	Implementation
	- Make It so
	- Communications app

	Review
	- Evaluate results of decision; if necessary, repeat process to correct and adapt
	- Communications
- Query and reporting
- Spreadsheets and other analysis


What is Your Role?
· We are part of every IF -> people, most important part
· If you have perfect IS, if you don’t know what to do with the information it produces, then wasting time and money
· Quality of your thinking is a large part of the quality of the information system
MIS in Use: Edoc: Software making waves:
Edoc systems Group recognized that potential of information technology to automate business processes in tugboat industry. Tugboat companies are often family businesses running for more than 100 years using a paper-based system. Therefore things don’t change quickly in this industry. How can information technology help this industry? The first step is to understand the challenges the tugboat companies face. The dispatcher is the person at the center of the business process that matches jobs with crews and vessels. Complicated process b/c new jobs come in daily; customers have different priorities and crewmember have different abilities. The dispatcher require years of experiences before they are ready to balance these factors. Edoc’s paper-based system was inefficient and prone to error. The process involved rewriting invoices several times. The company introduced HELM, a software that keeps track of each job, who is assigned to it, and when it is completed. HELM provides more accurate and timely information. This software reduced error, saved time and money, and is now able to expand to other countries.
CHAPTER 2A: Introduction to Microsoft Excel
What are spreadsheets? How do I enter data and formulas?
· Spreadsheet: an application designed to handle the organization, summarization, and presentation of primarily numeric data
· Provide labour savings and major factor in the early adoption of personal computers
· Excel -> Columns = letters, Rows = numbers
· Cell: the intersection of a cell and a row
· Cells can store text, numbers and formulas
· Referencing Cells and Filling Formulas:
· Referencing other cells allows you to build a formula by typing in = sign and type address of a cell
· Filling formulas allows us to use the formulas we have already created to generate similar formulas
· New cells reference different cells than the original formula, occurs b/c of relative cell addressing
· Relative cell addressing keeps the relative position of the formula and the cells it references intact
· Important feature of worksheet is the ability to place cell references within formulas 
· Eg. Of referencing a cell: =D4+E1
· Important general rule: never use a number in a spreadsheet formula unless that number will never change
· Always use references to cells so that your spreadsheet can be easily adapted to changing conditions
· Absolute Cell Addressing:
· Absolute cell referencing used when you want to tie a particular cell to many formulas
· To tie down a cell use a $ symbol in front of letter and/or number
· When $ sign added in cell addressing, cell reference will not change when the formula is filled or copied to another cell
· Don’t have to put $ symbol in front of column and row (i.e. $A$4)
· Can tie down just the column ($A2) or row (A$2)
· Another method for absolute cell addressing is to create a range name
· A range name is simply a cell that you can attach a text-based name to
· Range names won’t allow a space to be included
· Range names make formulas easier to understand
· To do this, right click on cell, this will give you a quick list of functions that are available for the cell
· Then find option called Name a Range
How Can I Format Cells?
· Different cells contain different types of data
· Useful to show different cells with an appropriate format
· Can format cell by right clicking on a cell
· Changes include:
· Formatting the tax rate as a %
· Formatting Totals and Totals with tax as currency
· Using bolding and centring on table titles
· Changing the font size and the colour on the worksheet’s title
How Can I Create a Chart?
· Fill Down means to fill other cell by dragging the addressed cell down
· Fill across means to fill other cells by dragging the addressed cell across
· Once enough info gathered, can graph info by highlighting all info and insert graph







CHAPTER 3: Strategy, Information Systems, and Competitive Advantage
What is the Productivity Paradox?
· In 1989 Stephen Roach reported that computers had no impact on the economic productivity of our economy
· Reported that he found no evidence of an increase in worker productivity associated with massive increase in investment of information technology
· Robert Solow made statement “We see computers everywhere except in the productivity statistics” productivity paradox born
· We are interested in how investments in IT can create business value (tangible benefits for organization through efficient use of resources of effective delivery of products to customers)
· Despite paradox, business continue to make huge investments in IT
· Majority of business able to justify large investments in IT
· Consider whether business are receiving value from their investments
· Recognized that measurement errors may be a critical reason for the observed lack of productivity from IT investments
· Difficulty in measuring productivity in an increasingly service-based economy made it challenging to find productivity increases from IT
· Mismeasurment due to invisible/intangible benefits associated with IT
· Researcher suggested there are 3 different ways to measure value
· Through productivity -> faster production, better product, etc. becomes efficient
· Through the structure of the competition-> IT can alter the way corporations compete, if one company gets better software/IT then others will follow
· Through benefits to end customer -> IT increases efficiency and competition so reduction cost in production transferred to customers therefore customers see cheaper goods seen as result of IT
· Some organizations cannot afford to invest in IT just b/c others are doing it (called technology for technology’s sake)
· Successful business must understand what business value they are seeking and how IT can help secure value
Can IS Improve Productivity?
· Business processes important consideration in productivity
· Increasing efficiency means business processes can be accomplished faster or with fewer resources and facilities
· Efficiency easy to measure, work towards doing things right which means using the right amount of resources, facilities, and information to complete satisfactory job
· Effectiveness interested in doing the right things, this means offering new/improved goods that customers values
· Sometimes doing the right things and doing things right come in conflict
· Business Processes and Value Chains:
· Business processes closely related to value chain (a network of activities that improve the effectiveness of a good/service
· Value chains contain several business processes
· Organizations that expand into activities that affect raw materials are said to be undertaking backward integration or moving upstream on the value chain
· Organizations that move closer to end customers would be undertaking forward integration or moving downstream on the value chain
· The more value a company adds to a good in its value chain, the higher price the company can charge for the final product
· Margin: the difference between what the customer is willing to pay and the costs the company incurs in moving good through value chain
· i.e. raw diamonds sold cheaper that finished diamonds
· The greater the margin, the greater the profit
· 2 activities that support chain
· Primary activities: activities in which value is added directly to the product eg. Shipping, designing
· Support activities: activities that do not add value directly to the product eg. Worker’s salary, equipment
· Support activities add value indirectly
· Company cannot run w/o payroll system -> payroll system make company more efficient and allow company to offer lower prices
· Benefit of payroll system not directly added to value seen by customers
· Value chain help us understand how IS can increase productivity
· Enables the development of more efficient of effective supporting activities
· Increasing the margin enjoyed by company
· IS increases productivity by offering new and improved services 
· Primary activities not available w/o IT
· Providing these new/improved services adds value for the customer and can contribute to the company’s margin and their ability to compete
How are Organizational Strategy and Industry Structure Related?
· Organizations strategy reflects its goals and objectives, influenced by the competitive structure of industry
· In theory the company’s IS should align w/ overall company strategy
· In real world IS is somewhat out if alignment w/ strategy
· Organizational strategy begins w/ an assessment of fundamental characteristics and structure of an industry
· Model used to access industry structure called porter’s 5 forces model
· According to this model 5 competitive forces determine industry profitability:
1. Bargaining power of customers
2. Threat of substitutions
3. Bargaining power of suppliers
4. Threat of new entrants
5. Rivalry among existing firms
· Intensity of each force determines:
· The characteristics of the industry
· How profitable is it
· How sustainable profitability will be
· New small firms to enter market at disadvantage b/c large firms already established w/ suppliers and distributors
· To be successful, organizations examine 5 forces and determine how to respond to them -> leads to organization’s competitive strategy
· Porter’s model of 4 competitive strategies:
	
	Cost
	Differentiation

	Industry wide
	Lowest cost across the industry
	Better product/service across the industry

	Focus
	Lowest costs w/in an industry segment
	Better product/service w/in an industry segment


· According to Porter, can engage in 1 of 4 fundamental competitive strategies
· Organization can focus on cost or on differentiating its product
· Organization can employ cost/differentiation strategy across industry or particular industry segment
· To be effective, organization’s goals objectives, cultures and activities must be consistent w/ organizations strategy
· In MIS, IS in an organization must facilitate and be aligned w/ organizations competitive strategy
What is the Relationship between Innovation and IT?
· Changes to industry structure occur through innovation
· 2 general types of technology innovation:
· Sustaining technologies: changes in tech that maintain the rate of improvement in customer value
· Disruptive technologies: introduce new attributes to the accepted mainstream products
· Info tech acts as a sustaining technology
· Sustaining tech help make processes more efficient and effective and create value for organizations
· In some cases, info tech act as disruptive tech
· When company gains competitive advantage using a disruptive tech, there is the potential to alter structure of an industry
· Competing companies in industry must react to new conditions or risk losing margin and customers
· Some cases, competitive advantage so large that it leads to a new industry
· i.e. microcomputer industry created new companies like Microsoft, Apple, Intel
· Important consideration of thinking about innovation is how quickly society catches on (diffuses through it)
· Theory of the diffusion of innovation: the process by which an innovation is communicated through certain channels over time among the members of a social system
· Defined by Everett Rogers
· 5 stages which diffusion of innovation occurs:
· Knowledge: individual first hears about innovation
· Persuasion: individual becomes interested and finds out more
· Decision: individual considers pros and cons of innovation, reject or adopt?
· Implementation: individual uses innovation and figures whether to continue using it
· Confirmation: individual uses innovation to full potential
How Do IS provide Competitive Advantage?
· Principles of competitive advantage
· Product Implementations:
· Create a new product/service
· Enhance products/service
· Differentiate product/service
· System Implementation
· Lock-in customer and buyers
· Lock in suppliers
· Raise Barriers to market entry
· Establish alliances
· Reduce costs
· Apply these principles to organization’s competitive strategy
· Competitive technologies created via products and development of business process
· Competitive Advantage via Product:
· Organizations gain competitive advantage by creating new products, enhancing them, and differentiating them
· IS can be part of product or support for a product
· Competitive Advantage via Business Process
· Organizations lock in customers by making it difficult/expensive for them to switch to another product -> strategy called switch costs
· Lock in suppliers by making it difficult to switch to another organizations or make it easier to work with organization
· Create entry barriers that makes it difficult and expensive for new competition to enter market
· Establish alliance w/ another organization
· Such alliances create standards, promote products, develop market size, purchasing costs, and provide other benefits
· Reduce costs
· Such reductions enable organization to reduce prices and/or increase profitability
· Increased profitability means greater shareholder value and cash which funds further infrastructure development
Can Competitive Advantage through IS be Sustained?
· Competitors react to innovations by replacing technology
· Tech and software can be purchased/developed
· Therefore almost impossible to keep competitors from developing tech
· Patents (government authority to an organization) can provide some protection for technologies
· Patents difficult and expensive to enforce and not permanent
· Nicolas Carr suggested that the evolution of IT in business follows a pattern similar to earlier disruptive technologies
· i.e. railroads and electric power
· As these disruptive technologies are being developed tech. open opportunities for companies to gain competitive advantage
· As availability of tech increases, cost decreases, tech becomes more like commodities
· Strategic point: tech becomes invisible and no longer provides advantage
· This is true for IT (hard/software)
· Become largely commoditized b/c accessible
· Not true for IS (includes procedures and people) b/c same IT installed into different organizations might result in very different outcomes
· B/c organizational procedures and people not standardized
· Long-term competitive advantage relies on how company and people adopt the tech
· In IT people make all the difference
· While IT may not matter, IS certainly do
· Sustained competitive advantage: requires companies to find a distinctive way to compete
· Emphasis should be placed on developing increasingly sophisticated integrations between IT and the people and procedures in organization
· Companies w/ sustainable competitive advantage work to integrate many activities
· When company successfully integrates many tech systems w/ its people and procedures, competitors have to match whole system
· Therefore sustained competitive advantage comes from developing people and procedures that are well supported by the underlying technology
CHAPTER 4: Hardware and Software
Why do you need to know about IT?
· Year 200 problem (Y2K) became large b/c computer memory was so expensive in early days of computing
· When computers first developed, programmers had to make every effort to minimize the amount of data being stored to save money
· i.e. year -> instead of 03/13/1992, changed to 03/13/92
· However after the year 1999, companies faced Y2K problem b/c next year 2000m would result to the computer reading it to /00
· To computers, this change could potentially cause all sorts of problems in logic and reporting
· Companies around the world spent billions of $ upgrading their system for Y2K
Where did all this IT come from?
· First digital computing devices invented in 1940s
· First commercial computers available in 1950’s
· First personal computers in market in early 1980
· Internet came into wide use during 1990’s
· Early computers: 1939-1952
· The first patent on digital computer was filed on June 26, 1947 by Presper Eckert and John Mauchly (who developed the ENIAC computer)
· Early computers were complex and expensive
· Only 1 program could run at a time and single person could interact w/ computer
· Computers become commercialized
· E.g. first digital computer in Canada FERUAT was used in UofT and only a small umber of computers existed in North America in 1952
· Mainframes: 1952-Present
· First commercialized digital computers were large, room sized devices called mainframes
· Mainly use by government and business
· 1st generation of mainframe (IBM650) based on now obsolete vacuum tube technology
· Could add/subtract up to 16,000 numbers per second
· 2nd generation introduced in late 1950’s which used transistors -> made them smaller, easier to maintain and more reliable
· 1st and 2nd gen sold w/o software b/c assumed companies themselves would develop the programs they wanted
· 3rd gen introduced in mid 1960’s included operating systems and multiprocessing
· Multiprocessing allowed for time-sharing where many users could share the main processor at the same time
· Mainframes continued to be used today
· Large# of programs in organizations run on mainframe
· Mainframe designed for fast processing and massive storage
· Therefore will continue to be used
· Microcomputers: 1975-Present
· Early mainframes, large but people wanted something smaller
· Microprocessor developed in early 1970s by Texas Instruments and Intel
· Incorporated the central processing unit (CPU) and some short-term memory into silicon “chip” using integrated circuits (IC)
· Microprocessors small and originally used in calculators
· Microprocessors become critical piece in development of microcomputer
· First microcomputer developed in 1975
· Had no display screen/monitor and required users to develop their own programs
· 1981 microcomputer developed enough for companies to create personal computers (PC)
· Microcomputer had monitor, keyboard, portable floppy disk, word processor, spreadsheets and more software
· Easier to use than mainframes -> PC revolution born
· Networking Personal Computers: 1985-Present
· Easy to use but sharing data between 2 computers required saving data on a floppy disk and transferring it to another machine
· Didn’t enable sharing company data b/c data was too big therefore contained on mainframe
· Next development in computing was the development of local area network (LAN)
· LAN provided ability to connect many personal computers
· LAN exemplified by Ethernet
· LAN gave each computer a specific address and then was able to deliver requests for data to appropriate address
· LAN revolutionized business computing
· Provided shared access to data, printers and other devices
· Network technologies allowed users to share access across different LANS
· LAN revolution in 1980 followed by WAN revolution in 1990
· WAN = wide area networks
· WAN exemplified by internet
· WAN created web browser, access to world wide network
· Summary:
· Price and Performance advances:
· IT always improving
· Exemplified by Moore’s Law which states that in 18 months the price of a given integrated circuit (IC) will be ½ of current price and can buy IC for some amount w/ more transistors
· Date and memory continue to advance therefore cheap access to high band-width resources
· Small is powerful:
· History showed IT made smaller and powerful enough to be used
· Trend not likely to stop BUT difficulty w/ smaller machines remains in their ability to interface w/ machines in a meaningful way
· 3 main components on computer: processor, memory, and hard drive getting smaller
· The network is the thing:
· IT can be measured in the power of the network that can be accessed through the machine
· All computing machines moved toward networks for communication, collaboration, and the band-width (rate at which computers communicates) increase significantly
· IT will continue to increase as networks become cheaper and easier to join
What does a Manager need to know about Computer Hardware?
· Hardware consists of electronic components and related gadgetry that input, process, output and store data according to encoded instructions


	Component
	Performance Factors
	Beneficial for:
	Example Application

	CPU and data bus
	· CPU speed
· Cache Memory
· Data bus speed
· Data bus width
	- Fast processing of data once the data reside in main memory
	- Repetitive calculations of formulas in a complicated spreadsheet
- Manipulation of large picture images

	Main memory
	· Size
· Speed
	· Holding multiple programs at one time
· Processing very large amounts of data
	· Running Excel, Word, Paint while processing large files in memory and viewing video clips
· 3D games

	Magnetic disk
	· Size
· Channel type and speed
· Rotational speed
· Seek time
	· Storing many large programs
· Storing many large files
· Swapping files in and out of memory
	· Store detailed maps of provinces and territories in Canada
· Large data downloads from organizational servers
· Partly compensate for too little main memory

	Optical disk –CD
	· Up to 700 MB
· CD-ROM
· CD-R (recordable)
· CD-RW (rewritable)
	· Reading CDs
· Writable media can be used to back up files
	· Install new programs
· Play and record music
· CD being replaced by DVD
· Back up data

	Optical disk –DVD
	· Up to 4.7 GB
· DVD-ROM
· DVD-R (recordable)
· DVD-RW (rewritable)
	· Process both DVDs and CDs
· Writable media can be used to back up files
	· Install new programs
· Play and record music
· Play and record movies
· Back-up data

	Monitor-CRT
	· Viewing size
· Dot pitch
· Optimal resolution
· Special memory?
	- Limited budgets
	- Non-graphic applications, such as word processing
- Less used computers

	Monitor-LCD
	· Viewing size
· Pixel pitch
· Optimal resolution
· Special memory?
	· Crowded workspaces
· When brighter, sharper images are needed
	· More than one monitor in use
· Lots of graphics to be processed
· Continual use



· Input, Processing, Output, and Storage Hardware:
· Input hardware devices include:
· Keyboards, mouse, scanner, microphone, barcode (Universal Product Code) reader
· Processing devices include:
· Central processing unit (CPU) -> called the brain
· CPU reads data and instruction from memory and stores results in main memory
· Special function cards can be added to computers to augment its basic capabilities -> e.g. video card
· Output hardware consists of:
· Video display
· Over head projectors
· Printers
· Audio speakers
· Storage hardware saves data and programs:
· Magnetic disk (most common)
· Optical disk (CD and DVD)
· Magnetic tape (low cost and easily stored back up)
· USB (universal serial bus) -> faster
· Computer Data:
· Binary Digits: 
· Company represents data using binary digits called bits (either 1 or 0)
· Bits used for computer data b/c are easy to represent physically
· i.e. switch can be opened (1) or closed (2)
· Sizing Computer data:
· All computer data represented by bits
· Bite group in 8 called bytes
· Bytes used to measure sizes of character and non-character data
	Term
	Definition
	Abbreviation

	Byte
	Number of bits to represent one character
	

	Kilobyte
	1024 bytes
	K

	Megabyte
	1024K = 1048576 bytes
	MB

	Gigabyte
	1024 MG = 1073741824 bytes
	GB

	Terabytes
	1024 GB = 1099511627776 bytes
	TB

	Petabye
	1000TB = 1 x 10 ^15 bytes
	PB


· Misconception that 1 MB = 1000K
· Disk and computer manufactures have incentive to propagate the misconception b/c manufacturer’s can use its own definition of MB when specifying drive capacities
· In 293 words, how does a computer work?
· To run program or process data, CPU must first transfer program/data from disk to main memory
· CPU moves instruction from main memory into CPU by data channels/bus
· CPU has small amount of fast memory called cache b/c expensive
· Main memory contains programs and operating systems (OS)
· OS controls computers, resources, and data
· Main memory is too small to hold all programs and data that a user may want to process
· CPU loads programs into memory in chunks
· If user is using one program and opens another, or needs to load more data, OS will direct the CPU to attempt to place the new program/data into unused memory
· If there is not enough memory it will move something and replace it with the recent requested program/data -> process called memory swapping
· Why Should a Manager Care How a Computer Works?
· Computers have varying memory capacities
·  Someone who processes many programs at the same time will need a computer with a large memory space
· If computer has too little memory, then computer will be constantly swapping memory and will run slow
· The cache and main memory often called volatile -> means content lost when power off
· Magnetic disk and optical disk are non-volatile -> means contents survive when power off
· Can also purchase computers with different speeds
· CPU speed expressed in cycles called hertz
· Someone who processes large, complicated spreadsheets or edits large pictures, sound, movies files need a very fast CPU
What is the Difference between a Client and a Server? What is Cloud Computing?
· Users employ client computers for word processing, spreadsheets, database access, and so forth
· Most client computers also have software that enables them to connect to a network
· Could be a private network of a public one
· Servers provides services
· Servers publish websites, sell goods, host databases, support printing and provide other functions
· Server computers need faster, larger, and more powerful than client computers
· Servers usually have simple video display, some servers have none b/c they are accessed only from another computer via network
· For large commercial sites (Amazon) the server is actually a large collection of computers that coordinate all activities (1000s of transactions occurring, even half complete transaction passed to another) called server farm
· Cloud computing: is similar to the concept of servers that supply applications and data
· Customers do not necessarily own the computer they use
· Hardware, software, and applications provided as a service -> Usually through web server
· Cloud metaphor for the internet which makes software and data services available any where at any time
· Huge reductions in the cost per megabyte of storage and network bandwidth pushed the notion of cloud computing close to becoming a reality
· Cloud computing offers CRM (customer relationship management) through web
· All that is needed is a computer with a browser hooked to the internet
· Users of cloud computing rent the usage from the third party provider and consume computing resources as a service
· Can access data, load applications, and store data using other people’s servers
· Cloud computing more efficient b/c customers pay for what they use
· Builds upon the concept of grid computing -> several computers are used to address single problem at the same time
· Grid computing uses software to divide and apportion pieces of a program among several computers
· Cloud computing adds the ability to store and access data and to pay for it as a service
What Does a Manager Need to Know about Software?
· Computer software categorized into 2 varieties:
· OS which tend to be large and complicated programs that control the computer’s resources
· Application software which are programs that perform specific user tasks
· 2 constraints:
· Each version of an OS is written for a particular type of hardware
· Application programs are written to use a particular OS
· Instruction set: the commands that a CPU can process
· What are the Four Major Operating Systems?
· Windows: for business users, the most important OS is Microsoft Windows
· Runs Intel instruction set
· Mac OS: Apple developed its own OS for Macintosh -> Mac OS
· Used primarily by graphic artists and workers in arts
· As of 2006, Macs available for both PowerPC and Intel CPUs -> Intel allows Mac to run both windows and Mac OS
· Unix: developed by OS that was developed at Bell Labs in 1970s
· More difficult to use than Windows or Mac
· Unix users know and employ an arcane language for manipulating files and data
· Unix not used by the average business users
· Linux: version of unix developed by the open-source community
· Community loosely coupled group of programmers who mostly volunteer their time to contribute code to develop and maintain Linux
· Open source community owns Linux and there is no fee to use it
· Linux can run on client computers but it is most frequently used for web servers
· IBM is primary proponent of Linux, by using Linux IBM does not have to pay a license fee to Microsoft of another vendor

	OS
	Instruction set
	Common Apps
	Typical User

	Windows
	Intel
	Microsoft Office
	Business
Home

	Mac OS (pre-2006)
	Power PC
	Macintosh apps plus Word and Excel
	Graphic artists
Art community

	Mac OS (post-2006)
	Intel
	Macintosh apps plus word and excel
Can also run windows on Macintosh hardware
	Graphic artists
Art community

	Unix
	Sun and others
	Engineering, computer-assisted design, architecture
	Difficult for the typical client, but popular with some engineers and comp scientists

	Linux
	Just about anything
	Open Office (Microsoft Office look-alike)
	Rare-used where budget is very limited

	Windows
	Intel
	Windows server applications 
	Business with commitment to Microsoft

	Unix
	Sun and others
	Unix server applications
	Fading … Linux taking its market

	Linux
	Just about anything
	Linux and Unix server applications
	Very popular- promulgated by IBM



· Own versus License:
· When you buy a computer program, do not own it but buy a license to use it
· In case of Linux no company can sell you a license to use it
· Hard for company selling Linux to make money b/c already free
· What types of Applications Exist and How do Organizations Obtain Them?
· Primary role of OS is to create and support the environment for application software
· Applications software consists of programs that perform a business function
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