ADM1370 Module III
Data, Text and Document Management
Assets - resources with recognized values that are under the control of an individual or organization
Organizations' most strategic assets are their data, text and documents - helps improve productivity
Data management provides the infrastructure and tools necessary to transform raw data into usable corporate information of the highest quality.
· Opportunity to earn revenues (customer relationship management)
· Ability to cut expenses (inventory management)
Managers and other decision makers need access to correct, comprehensive and consistent data if they are to improve their business processes and strategies.
Database - store enterprise data that a company's business applications create or generate, such as sales, accounting, and employee data. Data entering the database from point of sale (POS) terminals, online sales, and other sources is stores in an organized format so that it can be managed and retrieved.
Data warehouse - a specialized type of database that aggregates data from transaction databases so it can be analyzed. 
Data errors and inconsistencies lead to mistakes and lost opportunities, therefore sometimes managers are constrained by data that cannot be trusted because it is incomplete, outdated, inaccurate or inaccessible. The decision maker faces too much uncertainty to make an intelligent business decision.
Data Management
Data Management - structured approach for capturing, storing, processing, integrating, distributing, securing and archiving data effectively throughout its life cycle. 
1. Principle of diminishing data value - The more recent the data, the more valuable it is. Most organizations cannot operate at peak performance with data 30 days or older.
2. Principle of 90/90 data use - 90% of stored data is seldom accessed after 90 days (except for auditing purposes).
3. Principle of data in context - Data must be integrated, processed, analyzed into actionable information. End users need to see data in a meaningful format and context if the data is to guide their decisions and plans.
Data visualization
Data visualization - presenting data in ways that are faster and easier for users to understand.
Employee portals - software applications that consolidate, manage, analyze and transmit data to users through Web-based interface.


Managing, searching for and retrieving data located throughout the enterprise is a major challenge, for various reasons:
· The volume of data increases exponentially with time, new data is added constantly and rapidly. Business records must be kept for a long time for auditing or legal reasons, even though the organization itself may no longer need to access them.
· External data that needs to be considered in making organizational decisions is constantly increasing in volume.
· Data is scattered throughout organizations and is collected and created by many individuals using different methods, devices and channels. Data is frequently stored in multiple servers and locations and also in different computing systems, databases, formats, and computer and human language.
· Data security, quality, and integrity are critical yet easily jeopardized. In addition, legal requirement relating to data differ among countries, and they change frequently.
· Data is being created and used offline without going through quality control checks; hence, the validity of data is questionable.
· Data throughout an organization may be redundant and out-of-date, creating a huge maintenance problem for data managers.
With the prevalence of client/server networks and Web technologies, numerous distinct databases are created and spread through the organization, creating problems in managing this data so it's consistent in each location. 
Client/server networks - user PCs, called clients, linked to high-performance computers, called servers, which provide software, data, or computing services over a network.  
Master Data Management
Master Data Management (MDM) - process where companies integrate data from various sources or enterprise applications to provide a more unified view of the data. Consolidates data from various sources into a master reference file, which then feeds data back to the applications creating accurate and consistent data across the enterprise.
Data entity - anything real or abstract about which a company wants to collect and store data, a master reference file is based on entities. Ex. Customer, vendor, product or employee.
Master Data Entities
Master data entities are the main entities of a company such as customers, products, suppliers, employees, and assets. Each organizational department has distinct master data needs.
Ex. A customer master reference file can feed data to all enterprise systems that have a customer relationship component, providing a unified view of the customers.
· Better more accurate customer data ti support marketing, sales, support and service initiatives.
· Better responsiveness to ensure all employees who deal with customers have up-to-date, reliable info on the customers.
· Better revenue management and more responsive business decisions.
An MDM includes tools for cleaning and auditing the master data elements as well as tools for integrating and synchronizing data to make it more accessible.
Transforming Data into Knowledge
Business run on data that has been processed into information and knowledge, which managers apply to business problems and opportunities. Organizations transform data into knowledge in several ways.
The desired data is extracted from databases and preprocessed to fit the format of a data warehouse or a data mart.
Data mart - small data warehouse designed for a strategic business unit (SBU) or a single department.
This series of processes is referred to as ETL  or extract, transform and load.
Data mining tools - specialized software used to analyze data to find patterns, correlations, trends or other meaningful relationships. Also called data discovery, it is the process of analyzing data from different perspectives and summarizing it into info that can be used to increase revenue, decrease costs or both.
Data Quality and Integrity
Data that is collected needs to be validated so users know they can trust it.
Data quality - a measure of the data's usefulness as well as they quality of the decisions based on the data.  5 dimensions: accuracy, accessibility, relevance, timeliness, and completeness.  
	Problems
	Solutions

	Data errors
	Use automated data entry, Web forms for individuals entering data with data integrity checks and drop-down menus and radio buttons.

	Duplicated data
	Redesign the data model; normalize the relational data.

	Compromised data
	Implement a defense in depth approach to data security.

	Missing data
	Make fields mandatory on data entry forms.



Data Privacy and Ethics
Businesses that collect data about employees, customers or anyone else have the duty to protect this data. It should only be accessible to authorized people. Governments motivate companies to invest in data security with enormous fines and penalties for data breaches.
It is estimated that 75% of an organization's data is freeform or unstructured (word processing docs, content of Web docs, tweets and other social media, email etc.) Text analytics software is being used to gain insight from freeform content. 



Text Mining and Analytics
Text mining is a broad category that involves interpreting words and concepts in context. Then the text is organized, explored, and analyzed to provide actionable insights for managers.  
With text analytics, info is extracted in large quantities of various types of textual information. It addresses the issue of information organization and findability of the content in documents, as well as the discovery of trends and patterns.
1. Exploration - Documents are explored, by doing word counts or manually creating topic areas to categorize documents. May be challenging if there are misspelled words, abbreviations, slang or acronyms.
2. Preprocessing - the text may need to be standardized to the extent possible.
3. Categorizing and Modeling - categorizing messages or documents from info contained in them using statistical models and business rules. 
Document Management
Business records - documents that record business dealings such as contracts, research and development, customer/client communications, and meeting minutes etc.
Document management - the automated control of imaged and electronic documents, page images, spreadsheets, voice/email messages, word processing documents, and other documents through their life cycle in an organization, from initial creation to final archiving or destruction.
Document Management Systems (DMS) consist of hardware and software that manage and archive electronic documents and also convert paper documents into e-documents and then index and store them according to company policy. 
A DMS can help a business become more efficient and productive by the following:
· Enabling the company to access and use the content contained in the documents
· Cutting labour costs by automating business processes
· Reducing the time and effort required to locate information the business needs to support decision-making
· Improving the security of the content, thereby reducing the risk of intellectual property theft
· Minimizing the costs associated with printing, storage, and searching for content.
Major document management tools are workflow software, authoring tools, scanners and databases.
When workflows are digital, productivity increases, costs decrease, compliance obligations are easier to verify, and green computing (initiative to reduce the effects of computer usage on the environment) becomes possible. 
Businesses also use DMS for disaster recovery and business continuity, knowledge sharing and collaboration and remote and controlled access to documents. Because of multilayered access capabilities, employees can access and change only the documents they are authorized to handle. 

File Management Systems
Bit - smallest unit of data a computer can process, either a 0 or 1.
Byte - group of 8 bits, represents a single character, which can be a letter, number or symbol.
Field - characters that are combined to form a word, a group of words or a complete number. A key characteristic is that all of the entries are related in some way. Ex. A filed titles "Cust_Name" might include all the names of a company's customers, but not addresses or phone numbers.
Record - combined fields that are related.
File - collected of related records. 
Database - logical group of related files.
Each record in a database needs an attribute (field) to uniquely identify it so that the record can be retrieved, updated and sorted. This unique identifier is called the primary key. Primary keys are typically numeric because they are easier to create. 
Secondary keys are non unique fields that have some identifying information.
Foreign keys are keys whose purpose is to link two or more tables together.
Accessing Records from Computer Files
Sequential file organization - the way files are organized on tape, data records must be retrieved in the same physical sequence in which they are stored.  (tape recorder)
Direct file organization or random file organization - records can be accessed directly regardless of their location on the storage medium (dvd)
Indexed sequential access method (ISAM) uses an index of key fields to locate individual records. An index to a file lists the key field of each record and where the record is physically located on the storage media. 
Limitations of the File Environment
· Data redundancy - because different programmers create different data-manipulating applications over a long period of time, the same data can be duplicated in several files.
· Data inconsistency - the actual data values are not synchronized across various copies of the data. 
· Data isolation - difficulties in accessing data from different applications. 
· Data security - securing data is difficult in the file environment because new applications are added to the system on an ad hoc basis. As the number of applications increases, so does that number of people who can access the data. 
These problems led to the development of better data management systems.



Databases and Database Management Systems
Data flows into companies continuously and from many sources: clickstream data from Web and e-commerce applications, detailed data from POS terminals, and filtered data from CRM, supply chain and enterprise resource planning applications. Databases are the optimal way to store and access organizational data.
Database management can provide access to all of the data, alleviating many of the problems associated woth data file environments. Data redundancy, isolation and inconsistency are minimized, and data can be be shared among users. Security and data integrity are easier to control, and applications are independent of the data they process.
Centralized Databases
A centralized database stores all related files in one physical location. Files can be generally be made more consistent with one another when they are physically kept on one location because file changes can be made in a supervised and orderly fashion. Files are also not accessible except via the centralized host computer., where they can be protected from  unauthorized access or modification.
Centralized databases are vulnerable to a single point of failure. If the centralized computer fails to function properly, all the users are affected. Also when users are widely dispersed, they often experience transmission delays.
Distributed Database
A distributed database has complete copies of a database or portions of a database.
· A replicated database stores complete copies (replicas) of the entire database in multiple locations. This arrangement provides a backup in case of a failure or problems with the centralized database. IT improves response times because it is local to users. However, it is more expensive to set up and maintain because each replica must be updated to be consistent with all databases.
· Partitioned database is divided up so that each location has a portion of the entire database- usually the portion meets the users' local needs. Provide response speed of localized files without the need tor replicate all changes made in multiple locations. Data can be entered more quickly and kept more accurate by users.
Database management system (DBMS) - permits an organization to centralize data, manage it efficiently, and provides access to the stored data by application programs. (Microsoft Access).
Advantages and capabilities of DBMS:
· Permanence - data is permanently stores on a hard drive or other fast, reliable medium until explicitly removed or changed.
· Querying - the process of requesting data from various perspectives.
· Concurrency - rules for sharing changes when people attempt to change data at the same time.
· Backup and replication - backup copies in case of equipment failure.
· Rule enforcement - rules applied to keep data clean and trustworthy.
· Security - limits on who can see or change attributes.
· Computation - DBMS performs calculations instead of each computer application.
· Change and access logging - creates a record and audit trail of ho accessed what attributes, what was changed and when it was changed.
· Automated optimization - If there are frequent usage patterns or requests, many DBMSs can adjust to improve response time.
The DBMS acts as an interface between application programs and physical data files. Major functions performed by DBMSs are:
· Data filtering and profiling - inspecting the data for errors, inconsistencies, redundancies and incomplete information.
· Data quality -  correcting, standardizing, and verifying the integrity of the data. 
· Data synchronization -  integrating, matching, or linking data from disparate sources.
· Data enrichment - enhancing data using information from internal and external data sources.
· Data maintenance -  checking and controlling data integrity over time.
Some DBMSs such as Microsoft Access can be loaded onto a single users' computer and used to support individual decision making. Others such as IBM's DB2 are located on interconnected computers to support large scale transaction processing systems. DBMSs such as Oracle 11g, are interconnected throughout an organization's local area networks (LANs), giving departments access to corporate data. LANs are private networks owned and managed by an organization.
DBMSs provide a physical view and a logical view of data.
The physical view deals with the actual, physical arrangement and location of data in the direct access storage devices (DASD). Database specialists use the physical view to configure storage and processing resources.
The logical view, or user's view, of data is meaningful to the user. This feature enables users to see data from a business related perspective rather than from a technical viewpoint. 
Data Warehouses, Data Marts, and Data Centers
Data warehouses and regular databases both consist of data tables (files), primary and other keys, and query capabilities. The main difference is that databases are designed and optimized to store data, where data warehouses are designed and optimized to respond to analysis questions that are critical for a business.
Databases are online transaction processing (OLTP) systems in which every transaction has to be recorded quickly. Databases are volatile because data is constantly being added, edited or updated. This makes data analysis too difficult.
To overcome this problem, data are extracted from designated databases, transformed, and loaded into a data warehouse, where they are read-only and cannot be updated. It remains the same until the next ETL (extraction, transformation and load. 
Data warehouses are designed as online analytical processing (OLAP) systems, meaning the data can be queried and analyzed much more efficiently than OLTP application databases.


Today, business use real time information to support customer interaction. Companies with an active data warehouse will be able to interact appropriately with a customer to provide superior customer service, which in turn improves revenues.
Data warehouses are infrastructure investments that companies can make to support current and future decision making. The most successful companies are those that can respond quickly and flexibly to respond to market changes and opportunities, and key to this response is to use data and information effectively and efficiently.
Analytical processing, known as Business Intelligence (BI), includes data mining, decisions support systems (DSS), enterprise systems, Web applications, querying and other end-user activities.
Areas of an organization that benefit from a data warehouse include:
· Marketing and sales - use DW for product introductions, product info access, marketing program effectiveness, and product line profitability. Use the data to maximize per customer profitability.
· Pricing and contracts - use data to calculate costs accurately to optimize pricing of a contract. 
· Forecasting - the DW assists in the timely visibility of end-customer demand.
· Sales performance - use data to determine sales profitability and productivity for all territories and regions; can obtain and analyze results by geography, product, saTwoles group, or individual.
· Financial - use results for improved financial management.
All types of data warehousing share 9 major characteristics:
1. Organization - data is organized by subject and contains relevant information for decision support only.
2. Consistency - data is coded in a consistent matter.
3. Time variant - data is kept for many years so it can be used for identifying rends, forecasting, and making comparisons over time.
4. Non-volatile - once entered in the warehouse, data cannot be updated.
5. Relational - use relational structure.
6. Client/server - uses the client/server architecture mainly to provide the end-user an easy access to its data.
7. Web-based - provide an efficient computing environment for web-based applications.
8. Integration - data from various sources is integrated.
9. Real time - although most applications of DW are not in real-time, it's possible to arrange for real-time capabilities.
Architecture and Tools
Two common architectures for data warehousing are two-tier and three-tier architectures.
In three-tier, data from the warehouse is processed twice and deposited in an additional multidimensional database, in which it is organized for easy multidimensional analysis and presentation or replicated in data marts.
Reasons for creating a data warehouse as a separate data store is that it is not competing for processing time, and modeling a database that can be used for both operational and analytical purposes can be difficult.
Data warehouse content can be delivered to decision makers through an intranet.
Data warehouses are most appropriate for organizations that:
· End users need to access large amounts of information
· The operational data is stored in different systems
· The organization employs an information-based approach to management
· The organization serves a large, diverse, customer base.
· The same data is represented differently in different systems
· Data is stored in highly technical formats that are difficult to decipher
· Extensive end-user computing is performed.
Organizations frequently implement data marts, operational data stores and multidimensional databses either as supplements or substitutes for data warehouses.
Data marts
The high costs of data warehouses can make them too expensive to implement, therefore many firms create a lower-cost, data mart. They are designed for a strategic business unit (SBU) or a single department.
Data marts require shorter lead times for implementation, allow for local control, contain less information that DW, thus respond more quickly and are easier to understand/navigate. They allow a business unit to build its own decision support system without relying on centralized IS department.
Operational Data Stores
 An operational data store is a database for transaction processing systems that use data warehouse concepts to provide clean data. It brings the concepts and benefits of the data warehouse to the operational protions of the business at lower cost. It is used for short-term decisions involving mission-critical applications reather than for the medium/long term decisions associated with the data warehouse. These decisions require access to much more current info.
Reasons Data Warehouses Fail
Data warehousing design:
· Unrealistic expectations
· Inappropriate architecture
· Vendors overselling capabilities
· Lack of development expertise
· Lack of effective project sponsorship
Data warehousing implementations:
· Poor user training
· Failure to align data warehouses and data marts
· Lack of attention to cultural issues
· Corporate policies not updated


Data warehousing operation:
· Poor upkeep of technology
· Failure to upgrade modules
· Lack of integration
· Poor data quality
Data center - facilities containing mission-critical ISs and components that deliver data and IT services to the enterprise. Store and integrate networks, computer systems and storage devices. Need to ensure the availability of power and provided physical and data security. 
Enterprise Content Management
Enterprise content management (ECM) includes electronic document management, Web content management, digital asset management, and electronic records management (ERM). 
ERM infrastructure help reduce costs, easily share content across the enterprise, minimize risk, automate expensive time-intensive and manual processes, and consolidate multiple Web sites onto a single platform.
Four key forces are driving organizations to adopt a strategic, enterprise level approach to planning and deploying content systems:
· Compounding growth of content generated by organizations
· The need to integrate that content within business processes
· The need to support increasing sophistication for business-user content access and interaction.
· The need to maintain governance and control over content to ensure regulatory compliance and preparedness for legal discovery.
Modern businesses generate volumes of documents, messages and memos that contain unstructured content (data or information) and therefore cannot be put into a database. These materials are business records that need to be retained, therefore they are archived. They must be retained and made available when requested by auditors and investigators. To be retrievable, they must be organized and indexed like structured data in a database.
Records are different than documents in that they cannot be modified or deleted except in controlled circumstances. Documents are generally subject to revision. 
Electronic Records and Document Management
Simply creating backup of records is not a form of ERM, because the content is not organized so that t can be accurately and easily retrieved.
Discovery is the process of gathering information in preparation for a trial, lefal or regulatory investigation, or administrative action as required by the law.



Lecture Notes 1
Data - raw facts that describe characteristics of an event
Information - data converted into a meaningful and useful context
Database - maintains information about various types of objects (inventory), events (transactions), people (employees) and places (warehouses).
Data has become central and even vital to organizations>
Organizations need to manage their data assets very carefully to make sure that the data is easily accessed by managers and employees across the organization.
Data management - the structured approach for capturing, storing, processing, integrating, distributing, securing, and archiving data effectively though their life cycle.
The goal of DM is to provide the infrastructure and tools to transform raw data into usable information of the highest quality.
Data management challenges:
· Volume of the data is increasing exponentially
· Data is scattered throughout the organization
· Data is created and used offline without going through quality control checks
· Data may be redundant and out-of-date, creating a maintenance problem
File organization:
File - group of records of same type
Record - group of related fields
Field - group of words or a complete number
Byte - group of bits that represent a single character
Bit - smallest unit of data; binary digit (0,1)
When organizations began using computers, they started with one application at a time, usually accounting, billing and payroll. Each app was designed to be a stand-alone system, which lead to data problems:
· Data redundancy - the presence of duplicate data in multiple data files so that the same data are stored in more than one place/location
· Data inconsistency - the same attribute may have different values.
· Data isolation, lack of data sharing and availability - information cannot flow freely across different functional areas or different parts of the organization
· Poor security - management may have no knowledge of who is accessing or making changes to the organization's data

The Database Management System (DBMS)
· A software package to create and maintain databases
· Acts as interface between application programs and physical data files
· Separates logical and physical views of data
DBMS permits an organization to centralize data, manage them efficiently, and give application programs access to the stored data. 
Entity (rows) - a person, place, transaction, or event about which information is stored
Entity class (table) - a collection of similar entities
Attributes (fields, columns) - characteristic or properties of an entity class
Relational DBMS
· Contains data as a two-dimensional table
· Relates data across tables based on common data element
· MS Access, DB2, Oracle, MS SQL Server
Primary keys and foreign keys identify the various entity classes (tables) in the database
Primary key - a field (or group of fields that uniquely identifies a given entity in a table.
Foreign key - a primary key of one table that appears as an attribute in another table and acts to provide a logical relationship between the two tables.
Three basic operation in a relational DBMS:
· Select - creates subsets of rows that meet specific criteria
· Join - combines relational tables to provide users with info
· Project - enables users to create new tables containing only relevant information
Function of a DBMS
· Data filtering and profiling - inspecting the data for errors, inconsistencies, redundancies, and incomplete information
· Data quality - correcting, standardizing, and verifying the integrity of the data
· Data synchronization - integrating, matching or linking data from disparate sources
· Data maintenance - checking and controlling data integrity over time.





Lecture Notes 2
Data Quality
Some sources of low-quality info include:
· Data or info from different systems have different entry standards and formats
· Call center operators enter abbreviated or erroneous info by accident or to save time
· Third party and external operation contains inconsistencies, inaccuracies and errors
Potential business impacts results from low quality data and info includes:
· Inability to accurately track customers
· Difficulty identifying valuable customers
· Inability to identify selling opportunities
· Marketing to nonexistent customers
· Difficulty tracking revenue due to inaccurate invoices
· Inability to build strong customer relationships
Information cleansing or scrubbing - a process that weeds out and fixes or discards inconsistent, incorrect or incomplete info
Data warehouse
· For organization learning purposes, data from many sources and over many time periods must be gathered together and organized in a consistent and useful way.
· A data warehouse is a copy of transaction data specifically structured for querying, analysis, reporting and more rigorous data mining.
· Note that the data warehouse contains a copy of the transactions which are not updated or changed later by the transaction system.
· A massive database that store current and historical data
· Data are standardized into a common data model
· A date store and a process for bringing together disparate date from throughout an organization for decision-support purposes
· Consolidates data for management analysis and decision making
· Relational Database Management Systems (RDBMS) are often used for data warehousing
Data warehouse fundamentals
Extraction, transformation, and loading (ETL) - a process that extracts info from internal and extrenal databases, transforms the info using a common set of enterprise definitions, and loads the info into a data warehouse.
Data mart - contains a subset of data warehouse information. Summarized or highly focused portion of data for a specialized business unit.


Data centers
· Host and integrate networks, computer systems, and storage devices
· High reliability and availability (redundant power supplies, redundant hardware)
· High security (physical and data/software)
Distributed database
· A database that is store in more than one physical location
· Reduce the vulnerability of a single, massive central site
· Increase service and responsiveness to local users
· Can run of smaller, less expensive computers
· Depend on high quality telecommunication lines
· Can be decentralized either by partitioning or by replicating data
Document Management
Business records - contracts, research and development, accounting, memos, meeting minutes, customer communications
Document management - automated control of imaged and electronic documents, spreadsheets, emails, word processing docs, voice and other docs through their life cycle from initial creation to final archiving/destruction.
Document management systems - hardware and software to archive e-documents, convert paper documents to e-documents, then index and store them according to company policy
DMS increases productivity and efficiency by:
· Cutting labour cost by automating business process
· Faster search in documents to support decision making
· Minimizing the cost associated with printing and storing documents
· Improving the security of the contents
Enterprise Content Management
· Electronic document management
· Web content management
· Digital asset management
· Electronic records management
Unstructured business content
Business generated volumes of Businesses generate volumes of documents, messages, and memos that, by their nature, contain unstructured content that cannot be put into a database. Many of these materials are business records that must be retained and made available when requested by auditors, investigators, the SEC, the IRS, or other authorities. To be retrievable, business records must be organized and indexed. Records are not needed for current operations or decisions, are archived—moved into longer-term storage.

Lecture Notes 3
Multidimensional Data Analysis - also called Online Analytical Processing (OLAP)
Data mining - tools for deep down analysis of large pools of data to find hidden patterns, to predict future behaviour, to infer rules to guide decision-making.
Data mining techniques make use of the data in a data warehouse.
Common forms of data mining analysis capabilities include:
· Classification
· Cluster analysis
· Association detection
Classification - Classes are predefined, assign each data point to one class.
Ex. Grades - A, B, C, D
Clustering is a technique to divide an information set into mutually exclusive groups such that the members of each group are as close together as possible to one another and the different groups are as far apart as possible.
CRM systems depend on cluster analysis to segment customer information and identify behavioural traits.
Data mining and Customer Relationship Management (CRM)
· Matching companies to customers
· Customer segmentation
· Reducing exposure to credit risk
Association detection - reveals the degree to which variables are realted and the nature and frequency of these relationship in the information
Text Mining
Interpreting words and concepts in context and discovery of trends and patterns from textual info
1. Exploration - word counts, creating topics
2. Pre-processing  - misspelled words, abbreviations
3. Modeling - building a decision tree, neural network etc.



