ADM2372 Chapter 4- Databases, Data Warehouses, and Data Mining: 

Storing Transactional Data:
· Transactional data are stored in databases
· Records retrieved from databases can be used to provide answers to questions and make decisions
· Database Management System (DBMS): The computer program used to manage and query a database 
· Database = collection of records
· Schema: Structural description for the raw facts a database holds
· Describes objects represented and relationships among them
· Database Models: Modelling the database structure
· Most common is he relational model

Relational Database Fundamentals:
· Database: Maintains data about various types of objects, events, people, and places
· Hierarchical database model: Data are organized into a treelike structure that allows repeating data using parent-child relationships
· Widely used in the first mainframe database management systems
· Network Database Model: A flexible way of representing objcets and their relationships
· Allows each record to have multiple parent and child records
· Lattice structure
· Relational Database Model: A type of database that stores data in the form of logically related two-dimensional tables
· Entity: A person, place, thing, transaction, about which data are stored
· Table (Entity class): A collection of similar entities
· Fields (attributes): characteristics/properties of a table
· Records (instances): The data about each entity in a table
· Primary Key: A field that uniquely identifies a given entity in a table
· Provide a way of distinguishing each record in a table by making each record unique 
· Foreign key: The relational database model is a primary ke of one table that appears as a field in another table and acts to provide a logical relationship between two tables

Relational Database Advantages: 
· Increased flexibility
· Increase scalability and performance
· Reduced data redundancy
· Increased data integrity (quality)
· Increased data security
· Physical View: Deals with physical storage of data on a storage device such as a hard disk
· Logical View: focuses on how users logically access data to meet their particular business needs 
· Databases have only one physical view, but can support multiple logical views
· Scalability: how well a system can adapt to increased demands
· Performance: measures how quickly a system performs a certain process or transaction
· Data Redundancy: The duplication of data, or storing the same data in multiple places
· Occurs because organizations frequently capture and store the same data in multiple locations
· Data Integrity: A measure of the quality of data
· Integrity Constraints: Rules that help ensure the quality of data
· Defined and built into the database
· Two types of constraints:
· Relational integrity constraints: rules that enforce basic and fundamental data constraints
· Business-critical integrity constraints: enforce business rules vital to an organization’s success and often require more insight and knowledge than relational integrity constraints
· Organizations must protect data from unauthorized users or misuse
· Passwords provide authentication of the user who is gaining access to the system

Data Management Systems
· Software through which users and application programs interact with a data base
· Two primary ways users can interact with a DBMS
· Directly 
· Indirectly

Data-driven Websites: An interactive website kept constantly updated and relevant to customer needs by use of a database
· Integration: Allows separate systems to communicate directly with each other
· Forward Integration: Takes data entered into a given system and sends it automatically to all downstream systems and processes
· Backward integration: Takes data entered into a given system and sends it automatically to all upstream systems and processes
· Firms should build forward and backward integrations
· Provide flexibility to create, update, and delete data in any of the systems

Accessing Organizational Information:

History of Data Warehousing:
· Organizations needed more timely information about businesses
· Operational IS were to difficult to provide relevant information efficiently
· Key idea within data warehousing is to take data from multiple platforms/technologies and put them in a common location that uses a common querying tool
· Data warehouse is a location for information that is interesting and will assist in strategic decisions relative to the organization’s overall mission
· Data warehousing is about extending the transformation of transactional data into analytical information

Data Warehouse Fundamentals:
· Data Warehouse: A logical collection of analytical information gathered from many different operational databases
· Subject-oriented
· Integrated
· Time-variant
· Non-volatile
· Data warehouse aggregates transactional data into analytical information throughout an organization into a single repository in such a way that employees can make decisions and undertake business analysis activities 
· Extraction, transformation, and loading (ETL): A process that extracts data from internal and external databases, transforms data into information using a common set of enterprise definitions, and loads the information into a data warehouse
· Data mart: A subset of data warehouse information
· Multi-Dimensional Databases: 
· Dimension: A particular attribute of information
· Cube: The common term for the representation of multi-dimensional information
· Once created, users can slice and dice to drill down into the information
· Data warehouses and marts are ideal for offloading querying against a transactional relational database 
· Information Cleansing (Scrubbing): a process that weeds out and fixes or discards inconsistent, incorrect, or incomplete information 
· Allows organizations to fix inconsistencies and clean information in the data warehouse

Data Mining: The process of analyzing information to extract insights not necessarily evident from the information alone
· Begins at a summary information level and progresses through increasing levels of details
· Or vice versa
· Data mining tools: Finds patterns and relationships in large volumes of information and infers rules from them that predict future behavior and guide decision making
· Different data mining activities:
· Classification: Assigns records to one of a predefined set of classes
· Estimation: Determines values for an unknown continuous variable behavior or estimated future value
· Affinity grouping: which things go together
· Clustering: Segments heterogeneous population of records into a number of more homogenous subgroups
· Common analytical capabilities of data mining:
· Cluster analysis
· Association detection
· Statistical analysis
· Cluster analysis: a technique used to divide an information set into mutually exclusive groups so that members of each group are as close together as possible to one another
· Segments customer information for CRM systems
· Association Detection: reveals the degree to which variables are related and the nature and frequency of these relationships in the information
· Enables managers to take proactive measures to control product defects 
· Market based analysis: Analyzes items such as websites and checkout scanner information to detect customers’ buying behavior and predict future behavior by identifying affinities among customers’ choices of products/services
· Statistical Analysis: Performs functions such as information correlations, distirbutions, calculations, and variance analysis
· Forecasts: predictions made on the basis of time series information
· Time series information: time-stamped information collected at a particular frequency
· [bookmark: _GoBack]
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