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1. Constant access
2. Reliable system that provides accurate data and information
Data, Information, and Knowledge
· Data: the raw unorganized facts, numbers, pictures, etc.
· Information: data that has been organized and made useful
· Knowledge: created when experience and judgment are combined with information
· Applying knowledge is how business people create and add value to organizations
Lifelong Knowledge Creation
· Explicit knowledge: knowledge that is readily codified
· Example: the stuff you find in a textbook
· Tacit Knowledge: knowledge that you gain through experience, insight, and discovery
· Example: knowing that investing in Apple will be a bad idea
Knowledge Work Activities
· Knowledge work involves the discovery, analysis, transformation, synthesis, and communication of data, information, and knowledge
· Example: interpreting the monthly sales report to plan for the future
· The work flow is the process of doing something: 
· Discovery  analysis  transform  synthesis  communicate
· The work product is what was the actual outcome
Discovery: Finding Data, Information, Or Knowledge
· Discovery: the finding of data, information, and knowledge relevant to a task, problem, issue, or opportunity (the context)
· Have an Idea  Reflect on what information is related to the task  Retrieve the relevant data from various sources  Assess its value to the decision at hand
Analysis: Investigating and Examining the Available Data, Information, and Knowledge
· Analysis: breaking down the whole into its more discrete parts to better undstand how it works 
· Process mapping (business practice), quality assurance (product quality), performance testing (fitness or standards) 
· What is happening? And Why?
· Put it into appropriate organizational context  make a decision/ recommendation  KNOWLEDGE!
Transformation: Organizing Discovery Results
· Transformation: knowledge work that requires you to use the results of your analysis to deepen your understanding of the data and information
· Example: university courses are listed in alphabetical order, if you organize them into course of study, it is transformed into information that tells you your required courses
Synthesis: The Sum of the Parts
· Synthesis: allows you to interpret trends or patterns that seem to explain the past and the present, and may suggest courses of action likely to favourably influence the future
· Example: comparing your sales figures from last year
Communication: Sharing Analysis with Others
· Communication: the ability to share your analyses, ideas, and solutions with others 
· Example: using PowerPoint, Visio, Skype
Summary of Knowledge Work Activities
	Knowledge Work Activity
	Manager’s Request
	Helpful IT Tools and Activities

	Discovery
	Find our company’s and our competitors’ weekly sales data (competitive analysis).
	Use data from check-out/point-of-sale (POS) terminals, search tools (e.g., Google), and Web searching. Many open data sources. (you can buy information from analysts now)

	Analysis
	Compare the sales data for the first week of May to similar data from our company for the previous two months.
	Import the data into a database or spreadsheet application, and use its features and tools to organise the data. Find the previous months’ data and import these as well.

	Transformation
	Identify any trends in the data by week, month, and day of the week. Indicate how our company’s results compare with our competition and with the industry as a whole.
	Use the data analysis tools in the spreadsheet application to examine the data from different aspects. Consider what your analysis of the data revealed and combine this with your knowledge of your company’s goals to add focus to your analysis. Search the Web for other analyses of your company, industry, and competitors. Integrate this with your interpretation of the sales data.

	Synthesis
	Given your analysis of our company’s relative success or failure, suggest ways to capitalise on our strengths and overcome our weaknesses (SWOT)
	With analysis in mind, obtain feedback about specific company products and services.  Arrange a brief Web meeting (e.g., with GotoMeeting) of the top sales associates in your company.

	Communication
	Present your findings and suggestions to management.
	Import your spreadsheet data into presentation software.  Add the insights gained from your Web meeting.


Decision Making and Problem Solving
· Rational Decision: a choice you make on the actions you will take in a given situation after analyzing the consequences of each option
· Rational decision making occurs as part of a larger problem-solving process within a specific context
Classifying Decisions by Type 
· Structured Decision: is one that can be programmed, it is routine or repetitive
· Example: Choosing your prerequisite courses
· Semi-Structured Decision: simple decisions that have more uncertainty or consequences and outcomes associated with them
· Example: Choosing an elective (which one AHH!)
· Unstructured Decision: novel, complex situation, with no obvious or single correct decision or decision process. Your decision affects the next few years of your life!
· Example: Graduate studies? Or start my career
Using Information in Decision Making
· Rational decision making is used to reduce uncertainty in the outcomes of your decisions
· Information Systems are so important because it harnesses new data and information to reduce uncertainty!
What Do You Think?
· Analysis Paralysis: a never-ending process of analyzing information
· Productivity: the ability to create business value with the least cost – doing the right thing right
· Efficiency: Getting the most output from a given input – doing the thing right
· Effectiveness: Pursuing the goal or task that is appropriate for the given situation – doing the right thing
How to Make More-Informed Decisions 
· Information must be
· Complete, Accurate, Reliable, Timely
· See Table 3.2, Page 102 – Information Evaluation Criteria
The Decision-Making Process and Problem-Solving Tools
· Engage in knowledge work activities so you can make an effective decision
· As you progress through the process, uncertainty decreases
· Carefully consider the quality of the data, information, and knowledge and put it into proper context 
· During analysis, you sort, transform, and organize the data to define options
· GIGO!
· You communicate the conclusion and implement the decision 
· See Figure 3.4, Page 102 – Decision-Making Process
· Problem: exists when a situation fails to meet goals, needs, or expectations
· First step of problem solving  identify the problem and why it exists
· Problems are opportunities or challenges
· Problem Solving: a series of steps or a process taken in response to some event or activity
· Selection Criteria: factors that you think are important and relevant to solving the problem 
· Weighting categories is important
· IADD – Investigate, Analyze, Do, Decide  some stupid decision making framework
· Three levels of decisions
· At fundamental level  tactical decision: every single hour of every day. Usually made by the person doing the actual work. Decisions are not complex or multi-faceted
· A shipping clerk determines which form of shipping to use
· Operational Decisions: a manager or someone higher-up will make the decision (Data is CRITICAL)
· Setting up a preferred vendor program, more global perspective and someone higher up will make the call. Requires more information and data
· Strategic Decisions: highest level of the organization (data can come from internal and external)
· Should we even offer the product in a shippable form 
· Involves new systems, new marketing tactics, changes in internal business processes (deals with more than just the shipping department) 
Databases: The Primary Data Storage for Organizations
· Database: consists of interrelated data that are stored in files and organized so that computer programs can quickly and easily access specific pieces of data
· Example: a bank storing info about customers in a database to update deposits
· Database Management System (DBMS): a collection of software that allows users to create and work with a database
· Controls access to the data stored in the database
· Example: using the customer database to print a customer’s monthly bank statement
· A database and DBMS make up a database system
· Database Administrators are the peeps who manage the database and use DBMS to do it
· People who need to access the database do so through other application software that can connect to the DBMS and query the databases that it manages
The Data Hierarchy
· Data Hierarchy: organizes stored data in increasing levels of complexity
· Stores all data using electronic bits that can be 1 (on) or 0 (off)
· Combination of bits creates a character
· The bits needed for a character depends on the type of data and the encoding scheme
· ASCII: uses eight bits (one byte) to store a letter
· Unicode: 16 bits (two bytes) to store a letter
· Combination of characters creates a field
· Combination of fields creates a record
· Records are assembled to create a table or file
· Then the top level brings everything together
Aggregate











· Advantages of using a database
· Organization of the data is independent of any one software application
· Allows all applications access in a standard manner
· Organization of the data reduces data redundancy
· DBMS can include features for maintaining the quality of the data, security, and synchronizing access 
· Database system allows for capabilities such as improved data access, allowing different views of the data for different users, and report generation
· Advantages improve the accuracy of data (data integrity) and increases use
Relational Data Model
· Relational Data Model: databases store information about entities and the relationships between them
· These defined relationships store the connections between the entities
· Example: Which suppliers provide which products
· Relational Database Management Systems (RDBMS)
· Stores data on one more tables  corresponding to entities
· Rows/Records hold data about a single instance of an entity (called attributes)
· Columns of the table represent the fields of all records
· Primary Key: The field that has a unique value for each record
· Foreign Key: Second table uses the primary key of one table as a reference field in its table
· Query: method of asking questions in a database (primary method for accessing and using data)
· Structured Query Language (SQL): provides general rules for formulating the queries on relational database
Designing a Relational Database
Data Modelling
· Data Modelling: the process of analyzing the data required by the processes of an organization to support it both operationally and strategically
· Data models are the first, high-level step in designing a relational database 
· Data is defined and any integration with other systems is determined
· Data dictionary, documents the origin, format, and meaning of the data – data flow diagram, entity relationship diagram
Entity Relationship Diagram and Logical Data Model
· Two most used models for designing the organization of a relational database
· LDM: representation of an organization’s data – focuses on documenting the business requirements aspect of data
· ERD: first step in LDM and provides high level view of the logical data model 
· Indicates entities and relationships for the data that the IS stores
· LDM translates the ERD into a diagram of the tables in the database
· Done at the same time, result is the detailed logical data model 
· Once a logical model is approved, a physical model of the database can be made 
· See Figure 3.10, Page 110
Data Flow Diagram
· Data Flow Diagram (DFD): traditional IS model that depicts how data move or flow through a system
1. External entities (boxes) that send input or receive output from the system
2. Processes (boxes with rounded corners) that show activities that move or transform data
3. Data stores (open-ended boxes) that correspond to tables in the data model
4. Data flows (arrows) that connect the components
· See Figure 3.11, Page 111
Storing and Accessing Data, Information, and Knowledge 
Data Warehouses
· Data Warehouse: a means of storing and managing data for information access, composed of data from one or more transaction databases
	
	Database
	Data Warehouse

	Supported Activity
	Operational (transactions)
	Analytical (knowledge work)

	Response Time
	Fast response time (seconds)
	Can be slower (minutes, sometimes hours) there’s a lot to process!

	Age of Data
	Mostly data for current transactions
	Historical (frozen) data

	Scope
	May support a limited area within the organization - siloed
	Should provide view of entire organization – enterprise

	Data Variability
	Mostly dynamic, frequent changes
	Mostly Static, infrequent changes

	Source
	Transactions from operational domain; business rules
	Combined from multiple sources (including operational databases)

	Data Model
	Based on business rules of operational application
	Aligns with overall business structure



· Data Mart: extracts and reorganizes subject-area-specific data to allow business professionals to focus on a specific subject area
· Data warehouses often provide support for organizing multidimensional data, based on two or more characteristics (dimensions), such as time and place
· Easily identify trends
· Retrieving data is called slicing-and-dicing
· Four main reasons for data warehouse
1. Automatic production of standard reports and queries: you don’t have to generate new reports cause the data warehouse already has one 
2. Queries against summary or detailed data: data warehouse tools include simple query tools like those used with databases
3. Data mining in detailed data: Data mining is a set of techniques for finding trends and patterns in large sets of data  AI! Or data visualization
4. Interfacing with other applications and data stores: companies often connect a data warehouse to applications that use it as the source of data
a. Data warehouse may feed data to other data warehouses, marts, or apps
Business Intelligence
· Business Intelligence: a process for gaining competitive advantage through the intelligent use of data and information in decision making
Using IT to Support Business Intelligence 
	Database
	Data Warehouse

	1. Data Sourcing (Acquisition)
	Mining data and information from text documents, databases, images, media files, and web pages. What can this stuff afford?

	2. Data Analysis (Organization)
	Producing useful knowledge from the collected data and information, using tools such as data mining and text/image analysis techniques

	3. Situation Awareness (Analysis)
	Sniffing out and relating the useful facts and info, while filtering out irrelevant data. Finding out what it is that can be afforded to us

	4. Risk Assessment (Analysis)
	Identifying decision options and evaluating them based on expectations of risk and reward. Reduce the error around our decisions

	5. Decision Support (Decision)
	Using interactive software tools to identify and select intelligent decisions and strategies. Asking the software to help us in making decisions


[image: ]
· The BI level is where you include specific systems that are important to for decision making and problem solving  DSS, KM, MIS
Decision Support Systems
· DSS: help businesses use communications technologies, knowledge, and models to organize and access data to perform decision=making activities
· Model-driven DSS continues to make the most significant contribution to decision making
· Not usually data-intensive – include smaller databases with data that may be culled from the larger data stores of the organization
· Provide graphic views of their models
	DSS Type
	Description

	Communications-Driven
	Focuses on communication, collaboration, and shared decision making (virtual meetings)

	Data-Driven
	Emphasizes access to and manipulation of internal company data and sometimes external data (OLAP enabled data warehouses)

	Document-Driven
	Focuses on retrieval and management of unstructured documents (search services, tools for working with oral, written, and video documents)

	Knowledge-Driven
	Provides special problem-solving tools that help decision making by suggesting or recommending actions to users (AI, ES, etc…)

	Model-Driven
	Emphasizes access to and manipulation of a model (financial, statistical, optimization, and simulation models)



Knowledge Management Systems
· Most difficult to store and share, how the company recognizes, generates, manages, and shares knowledge
· To support tacit knowledge, use of collaborative software  Groupware
	Communication Tools
	Facilitate the sharing of information and data with tools that enable people to send messages, documents, files, and data between each other (e.g., email, text messaging, voice mail, and Web publishing)

	Conferencing Tools
	Provide a more interactive facility for the sharing of information

	
	At a minimum, can provide real-time text discussions and a common “whiteboard” that each participant can edit

	
	Enables voice and video using special equipment or computer networks

	
	Some organizations build special facilities for conferencing supported by these tools

	Collaborative Management Tools
	Can help manage and facilitate the activities of a team (e.g., electronic calendars or scheduling events and automatically notifying participants)

	
	Shared workspaces can be provided to store and share work products that group members may modify

	
	May overlap with project management systems to keep the group aware of a project’s status



Management Information and Document Management Systems
· Management Information Systems: meet the needs of storing processed transaction data as reports for managers
· Rudimentary and produced large volumes of information (limited ability to sort and process data to specific user needs) 
· Generates three types of reports
1. Periodic Reports: annual financial statements (updated and generated at specific times)
2. Exception Reports: monitors when, and why, exceptions occur of key values
3. Demand Reports: generated based on user requests
· Executive Information Systems: designed to provide summary information about business performance to those making higher-level strategic decisions
· Document Management Systems: enters, tracks, routes, and processes the many documents used in an organization
· Can be created or through imaging technology scanners) 
Business Intelligence Tools
· SAS  leading provider of BI tools
· Allows integration and visualization of organizational data
· Dashboard: provides critical information to business users at a glance
· Links strategy to series of clear measures or indicators to determine if they are on track
· Balanced Scorecard: performance measurement framework adding strategic non-financial performance measures to traditional financial metrics 
· Examines vision and strategy in context of financial, customer, internal business process, learning and growth perspectives, each weighted equally
· Visual Analytics: enables a user to examine data in-depth, reorganize it, and change information parameters to do “what-if analysis”
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