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Information systems conduct three main activities

Input: Captures raw data from organization or external environment
Processing: Converts raw data into meaningful form
Output: Transfers processed information to people or activities that use it

Transforming Data into Information (and maybe even Knowledge)

Data: can be seen as raw numbers, figures, and facts (it is snowing outside)
Information: can be seen as processed data or data with meaning (if it is snowing, it will take me longer to drive to school)
Knowledge: can be seen as personalized information residing in the mind of the individual (each of the last five times it was snowing, it took 15 extra minutes to drive to school; I should leave a 9:00)

What is Information Systems?
A set of interrelated components that collect, process, store, and distribute information to support decision making and control in an organization

Digital firm: is one in which nearly all of the organization’s significant business relationships with customers, suppliers, and employees are digitally enabled and mediated
Core business processes: are accomplished through digital networks spanning the entire organization or link multiple organizations.

Business processes: refer to the set of logically related tasks and behaviors the organizations develop over time to produce specific business results and unique manner in which these activities are organized and coordinated. Examples: Manufacturing and production assembling a product, Sales and marketing: Identifying customers, Finance and accounting: creating financial statements, Human resources: hiring employees
Business functions/ examples of business processes: or specialized tasks performed by business organization consist of sales and marketing, manufacturing and production, finance and accounting, and human resources.
Senior management: makes long-range strategic decisions about the products and services as well as ensuring financial performance of the firm.
Middle management: carries out the programs and plans of senior management.
Operation management: is responsible for monitoring the daily activities of the business
Knowledge workers: such as engineers, scientists, or architects, design products or services and create new knowledge for firm.
Data workers: Such as secretaries or clerks, assist with scheduling and communications at all levels of the firm.
Production or service workers: actually produce the product and deliver the service.
Data management technology: consists of the software governing the organization and data on physical storage media.
Intranets: Internal corporate networks based on internet technology.
Extranets: Private intranets extended to authorize users outside the organization.
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IS Types: Transaction Processing Systems
Perform and record daily routine transactions necessary to conduct business
Examples: sales order entry, payroll, shipping
Allow managers to monitor status of operations and relations with external environment
Serve operational levels of organizations focusing on predefined, structured goals and decision making


IS Types: Business Intelligence & Decision Support

Business intelligence (BI) systems support middle management with monitoring, controlling, decision making, and administrative activities.
Management Information Systems (MIS) provide reports on firm’s current performance and answers to routine questions.
Decision Support Systems (DSS) support non-routine decision making for middle managers and rely on powerful data analysis capabilities.
Executive Support Systems (ESS) support non-routine decision making for senior managers and rely on data from a range of internal and external sources.




IS Types: Enterprise Systems
Also known as enterprise resource planning (ERP) systems
Collect data from different functions and store data in single, central data repository
Resolve problem of fragmented, redundant data
Enables the coordination of daily activities, efficient response to customer orders, use of valuable information for improved management decision making

IS Types: Supply Chain Management (SCM)
Manage firm’s relationships with suppliers
Example on an inter-organizational system
Share information about
Orders, production, inventory levels, delivery of products and services
Goal: Right amount of products to destination with least amount of time and lowest cost


IS Types: Knowledge Management Systems (KMS)
Support processes for acquiring, creating, storing, distributing, applying, integrating knowledge
Collect internal knowledge and link to external knowledge
Include enterprise-wide systems for:
Managing documents, graphics and other digital knowledge objects
Directories of employees with expertise


IS Types: Collaboration & Communication
‘Interaction’ jobs a major part of global economy: working with other employees, suppliers, and customers across countries and time zones
Methods include: Internet-based collaboration environments, E-mail and instant messaging (IM), Cell phones and Smartphone’s, Social networking, Wikis, Virtual worlds
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What is an organization?
Technical definition: 
Stable, formal social structure that takes resources from environment and processes them to produce output
A formal legal entity with internal rules and procedures, as well as a social structure
Behavioral definition: 
A collection of rights, privileges, obligations, and responsibilities that is delicately balanced over a period of time through conflict and conflict resolution
Features of organizations
Routines and business processes, Organizational politics, Organizational culture, Organizational environments, Organizational structure, other organizational features

Routines: Precise rules, procedures, and practices developed to cope with virtually all expected situations
Business processes: Collections of routines (e.g. inventory management, accounting)
Business firm: Collection of business processes
Benchmarking: involves comparing the efficiency and effectiveness of your business processes against strict standards and then measuring performance against those standards.



Management Theory #1: Transaction Cost Theory
Firms seek to economize on the cost of participating in a market (transaction costs)
IT lowers market transaction costs for a firm, making it worthwhile for firms to transact with other firms (e.g. outsourcing) rather than growing the number of internal employees 




Management Theory #2: Agency Theory: 
Assumes employees are self-interested and may not always act in a manner consistent with organizational goals
Contracts and controls are put into place to guide and monitor employees
Firms experience agency costs (the cost of managing and supervising), which rise as firm grows
IT can reduce agency costs, making it possible for firms to grow without adding to the costs of supervising, and without adding employees
IS and Competitive Advantage
Traditional competitors 
All firms share market space with competitors who are continuously devising new products and services
New market entrants 
Some industries have high barriers to entry, e.g. computer chip business
New companies have new equipment, younger workers, but little brand recognition

Substitute products and services
Substitutes customers might use if your prices become too high, e.g. iTunes substitutes for CDs
Customers 
Can customers easily switch to competitor’s products? Can they force businesses to compete on price alone in transparent marketplace?
Suppliers
Market power of suppliers when firm cannot raise prices as fast as suppliers

IS and Competitive Advantage: Strategies
Low-cost leadership: Produce products and services at a lower price than competitors while enhancing quality and level of service (e.g. Walmart, Dell)
Product differentiation: Enable new products or services, greatly change customer convenience and experience (e.g. Google, Land’s End, Apple iPhone)
Focus on market niche: Use information systems to enable a focused strategy on a single market niche; specialize (e.g. Hilton Hotels)
Strengthen customer and supplier intimacy: Use information systems to develop strong ties and loyalty with customers and suppliers; increase switching costs (e.g. Chrysler, Chapters)



Business Value Chain
Views firm as series of activities that add value to products or services
Highlights activities where competitive strategies can best be applied: primary activities vs. support activities
At each stage, determine how information systems can improve operational efficiency and improve customer and supplier intimacy
Utilize benchmarking, industry best practices

How do companies enhance there IS-based competitive advantage?
Extending the value chain: Consider how Amazon provides customer value through effective relationships with suppliers and distributers.
Enhance synergies and core competencies: Consider the merger of two airlines or a company that outsources a non-critical (support) function.
Enhance networks: Consider how PayPal integrates with eBay’s network to increase use of its service. 

IS and Competitive Advantage: Management Issues
Sustaining Competitive Advantage
Because competitors can retaliate and copy strategic systems, competitive advantage is not always sustainable; systems may become tools for survival
Aligning IT with Business Objectives
Performing a Strategic Systems Analysis
Managing Strategic Transitions
Adopting strategic systems requires changes in business goals, relationships with customers and suppliers, and business processes.
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Ethics
Principles of right and wrong that individuals, acting as free moral agents, use to make choices to guide their behaviours 
Failed ethical judgments by management have occurred across a broad spectrum of industries
Can result in legal repercussions
5 moral dimensions of the information age
Information rights and obligations
Property rights and obligations
Accountability and control
System quality
Quality of life
Basic concepts: responsibility, accountability,  and liability 
Responsibility: Accepting the potential costs, duties, and obligations for your decisions
Accountability: Mechanisms for identifying responsible parties
Liability: Permits individuals to recover damages done to them 
Due process: Laws are well known and understood, with an ability to appeal to higher authorities 




Candidate ethical principles
Golden Rule: Do unto others as you would have them do unto you
Immanuel Kant’s Categorical Imperative: If an action is not right for everyone to take, then it is not right for anyone 
Descartes’ rule of change: If an action cannot be taken repeatedly, then it is not right to be taken at any time 
Utilitarian Principle: Take the action that achieves the greatest value for all concerned
Risk Aversion Principle: Take the action that produces the least harm or incurs the least cost to all concerned 
Ethical “no free lunch” rule: Assume that all tangible and intangible objects are owned by someone else, unless there is a specific declaration otherwise 
Property rights: Intellectual Property
Intellectual property is intangible property created by individuals or corporations
Protected by: Trade secrets, Copyright, Patents
Trade secret: Intellectual work or product belonging to business, not in the public domain
Copyright: Statutory grant protecting intellectual property from being copied for at least 50 years
Patent: A grant to the creator of an invention granting the owner an exclusive monopoly on the ideas behind an invention for between 17 and 20 years
System Quality: Data Quality and Systems Errors
Three principal sources of poor system performance
Software bugs and errors   Hardware or facility failures    Poor input data quality
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IT Infrastructure
The shared technology resources that provide the platform for the firm’s specific information system applications.
Includes technology components such as hardware and software, as well as services such as consulting, oversight, and training.

Technology Drivers of IT Infrastructure
Moore’s Law 
The observation that:
Computing power doubles every 18 months
The price of computing falls by half every 18 months

The Law of Mass Digital Storage
The amount of digital information is roughly doubling every year
The cost of storage is falling at an exponential rate of 100 percent per year

Metcalfe’s Law and Network Economics
The value of a network grows exponentially as a function of the number of network members


Operating systems: refer to software that manages the resources and activities of a computer.
Hardware Trends: Grid Computing
Involves connecting geographically remote computers into a single network capable of working in parallel on business problems that require short-term access to large computational capacity
Rather than purchase huge mainframes or super computers, firms can chain together thousands of smaller desktop clients into a single computing grid
Virtualization: presents computing resources so that they can be accessed in ways that are not restricted by physical configuration
Multicore processors: reduced power requirements, enhanced performance
Scalability: Ability to expand to serve larger number of users
Outsourcing: The practice of contracting computer centre operations, telecommunications networks, or applications development for external vendors
Cloud Computing: Web-based applications that are stored on remote servers and accessed via the ‘cloud” of the Internet using a standard Web browser.
Open source software: Software that provides free access to its program code, allowing users to modify the program code to make improvements or fix errors
Grid computing: Applying the resources of many computers in a network to as single problem.
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Bit: Smallest unit of data; binary digit (0,1) 
Byte: Group of bits that represents a single character 
Field: Group of words or a complete number 
Record: Group of related fields 
File: Group of records of same type
Entity: Person, place, thing, or event about which information is maintained
Attribute: Description of a particular entity
Key field: Identifier field used to retrieve, update, and sort a record
Database Management Systems (DBMS)
A DBMS refers to special software to create and maintain a database and enable individual business applications to extract the data they need without having to create separate files or data definitions in their computer program.
Operations of a Relational DBMS
Select: Creates subset of rows that meet specific criteria
Join: Combines relational tables to provide users with information 
Project: Enables users to create new tables containing only relevant information

Object-oriented DBMS
Stores data and procedures as objects that can be retrieved and shared automatically
Commonly used in graphics-based and multimedia applications. 
Hybrid OODBMS combine benefits and capabilities of relational and object-oriented DBMS
Designing Databases
Conceptual design: Abstract model of database from a business perspective 
Physical design: Detailed description of business information needs
Entity-relationship diagram: Methodology for documenting databases illustrating relationships between database entities 
Normalization: Process of creating small stable data structures from complex groups of data

Distributed Databases
A database that is stored in more than one physical location
Reduce the vulnerability of a single, massive central site 
Increase service and responsiveness to local users
Can often run on smaller, less expensive computers
Depend on high-quality telecommunications lines 

Data warehouse 
Stores current and historical data from many core operational transaction systems
Consolidates and standardizes information for use across enterprise, but data cannot be altered
Data warehouse system will provide query, analysis, and reporting tools




Data marts
Subset of data warehouse
Summarized or highly focused portion of firm’s data for use by specific population of users
Typically focuses on single subject or line of business

Online Analytical Processing (OLAP)
Supports multidimensional data analysis
Viewing data using multiple dimensions
Each aspect of information (product, pricing, cost, region, time period) is different dimension
E.g., how many washers sold in East in June compared with other regions?


Tools for analyzing large pools of data
Data mining: finds hidden patterns and infers rules to predict trends using associations, sequences, classifications, and forecasts.
Text mining: extracts key elements from large unstructured data sets (e.g., stored e-mails).
Web mining: discovers and analyzes useful patterns and information from the web based on usage patterns, links to web pages, and web content.



Establishing an Information Policy
Specifies the organization’s rules for sharing, disseminating, acquiring, standardizing, classifying, and inventorying information
Data administration is responsible for specific policies and procedures through which data is managed

Ensuring Data Quality
Data Quality Audit: Structured survey of the accuracy and completeness of data in an information system
Data cleansing: consists of activities for detecting and correcting data in an information system 
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