1. INTRODUCTION 


1. INTRODUCTION 

Business intelligence (BI) refers to technologies, applications and practices for the collection, integration, analysis, and presentation of business information and sometimes to the information itself. The purpose of business intelligence--a term that dates at least to 1958--is to support better business decision making.[1] Thus, BI is also described as a decision support system (DSS):[2] 
BI is sometimes used interchangeably with briefing books, report and query tools and executive information systems. In general, business intelligence systems are data-driven DSS. 
BI systems provide historical, current, and predictive views of business operations, most often using data that has been gathered into a data warehouse or a data mart and occasionally working from operational data. Software elements support the use of this information by assisting in the extraction, analysis, and reporting of information. Applications tackle sales, production, financial, and many other sources of business data for purposes that include, notably, business performance management. Information may be gathered on comparable companies to produce benchmarks. 

1.1 History 
Prior to the start of the Information Age in the late 20th century, businesses had to collect data from non-automated sources. Businesses then lacked the computing resources necessary to properly analyze the data, and as a result, companies often made business decisions primarily on the basis of intuition. 
As businesses automated systems the amount of data increased but its collection remained difficult due to the inability of information to be moved between or within systems. Analysis of information informed for long-term decision making, but was slow and often required the use of instinct or expertise to make short-term decisions. Business intelligence was defined in 1958 by Hans Peter Luhn,[1] who wrote, 
In this paper, business is a collection of activities carried on for whatever purpose, be it science, technology, commerce, industry, law, government, defense, et cetera. The communication facility serving the conduct of a business (in the broad sense) may be referred to as an intelligence system. The notion of intelligence is also defined here, in a more general sense, as "the ability to apprehend the interrelationships of presented facts in such a way as to guide action towards a desired goal." 
In 1989 Howard Dresner, later a Gartner Group analyst, popularized BI as an umbrella term to describe "concepts and methods to improve business decision making by using fact-based support systems."[2] In modern businesses the use of standards, automation and specialized software, including analytical tools, allows large volumes of data to be extracted, transformed, loaded and warehoused to greatly increase the speed at which information becomes available for decision-making. 
1.2 Key intelligence topics 
Business intelligence often uses key performance indicators (KPIs) to assess the present state of business and to prescribe a course of action. Examples of KPIs are things such as lead conversion rate (in sales) and inventory turnover (in inventory management). Prior to the widespread adoption of computer and web applications, when information had to be manually input and calculated, performance data was often not available for weeks or months. Recently, banks have tried to make data available at shorter intervals and have reduced delays. The KPI methodology was further expanded with the Chief Performance Officer methodology which incorporated KPIs and root cause analysis into a single methodology. 
Businesses that face higher operational/credit risk loading, such as credit card companies and "wealth management" services, often make KPI-related data available weekly. In some cases, companies may even offer a daily analysis of data. This fast pace requires analysts to use IT systems to process this large volume of data. 


2. TOOLS 
Business intelligence tools are a type of application software designed to report, analyze and present data. The tools generally read data that have been previously stored often, though, not necessarily, in a data warehouse or data mart. 
Types of business intelligence tools 
The key general categories of business intelligence tools are: 
Spreadsheets 
Reporting and querying software - are tools that extract, sort, summarize, and present selected data 
OLAP 
Digital Dashboards 
Data mining 
Process mining 
Business performance management 
Except for spreadsheets, these tools are sold as standalone tools, suites of tools, components of ERP systems, or as components of software targeted to a specific industry. The tools are sometimes packaged into data warehouse appliances. 
2.1 Spreadsheet 
A spreadsheet is a computer application that simulates a paper worksheet. It displays multiple cells that together make up a grid consisting of rows and columns, each cell containing either alphanumeric text or numeric values. A spreadsheet cell may alternatively contain a formula that defines how the contents of that cell is to be calculated from the contents of any other cell (or combination of cells) each time any cell is updated. Spreadsheets are frequently used for financial information because of their ability to re-calculate the entire sheet automatically after a change to a single cell is made. 
In 1971, Rene K. Pardo and Remy Landau filed a patent on a spreadsheet related algorithm. Visicalc is usually considered the first electronic spreadsheet (although this has been challenged), and it helped turn the Apple II computer into a success and greatly assisted in their widespread application. Lotus 1-2-3 was the leading spreadsheet of DOS era. Excel is now generally considered to have the largest market share. 
Paper spreadsheets 
The word "spreadsheet" came from "spread" in its sense of a newspaper or magazine item (text and/or graphics) that covers two facing pages, extending across the center fold and treating the two pages as one large one. The compound word "spread-sheet" came to mean the format used to present book-keeping ledgers—with columns for categories of expenditures across the top, invoices listed down the left margin, and the amount of each payment in the cell where its row and column intersect—which were, traditionally, a "spread" across facing pages of a bound ledger (book for keeping accounting records) or on oversized sheets of paper ruled into rows and columns in that format and approximately twice as wide as ordinary paper. 
Early implementations 
Batch spreadsheet report generators 
The concept of an electronic spreadsheet was outlined in the 1961 paper "Budgeting Models and System Simulation" by Richard Mattessich. The subsequent work by Mattessich (1964a, Chpt. 9, Accounting and Analytical Methods) and its companion volume, Mattessich (1964b, Simulation of the Firm through a Budget Computer Program) applied computerized spreadsheets to accounting and budgeting systems (on main-frame computers in FORTRAN IV). Batch Spreadsheets dealt primarily with the addition or subtraction of entire columns or rows - rather than individual cells. 
LANPAR spreadsheet compiler 
Key invention in the development of electronic spreadsheets was made by Rene K. Pardo and Remy Landau, who filed in 1971 U.S. Patent 4,398,249 on spreadsheet automatic natural order recalculation algorithm in 1970. While the patent was initially rejected by the patent office as being a purely mathematical invention, following 12 years of Appeals, Pardo and Landau won a landmark court case at the CCPA (Predecessor Court of the Federal Circuit) overturning the Patent Office in 1983 with the world's first software patent - establishing that "something does not cease to become patentable merely because the point of novelty is in an algorithm." This case helped establish the viability of software patents. 
The actual software was called LANPAR - LANguage for Programming Arrays at Random. This was conceived and entirely developed in the summer of 1969 following Pardo and Landau's recent graduation from Harvard University. Co-inventor Rene Pardo recalls that he felt that one manager at Bell Canada should not have to depend on programmers to program and modify budgeting forms, and he thought of letting users type out forms in any order and having computer calculating results in the right order. The software was developed in 1969.[1] 
LANPAR was used by Bell Canada, AT&T and the 18 operating telcos nationwide for their local and national budgeting operations. LANPAR was also used by General Motors. Its uniqueness was the incorporation of natural order recalculation,[2] as opposed to left-to-right, top to bottom sequence for calculating the results in each cell that was used by Visicalc, Supercalc and the first version of Multiplan. Without natural order recalculation the users had to manually recalculate the spreadsheet as many times as necessary until the values in all the cells had stopped changing. 
The LANPAR system was implemented on GE400 and Honeywell 6000 on line timesharing systems enabling users to program remotely via computer terminals and modems. Data could be entered dynamically either by paper tape, specific file access, on line, or even external data bases. Sophisticated mathematical expressions including logical comparisons and "if/then" statements could be used in any cell, and cells could be presented in any order. 
Autoplan/Autotab spreadsheet programming language 
In 1968, three former employees from the General Electric computer company headquartered in Phoenix, Arizona set out to start their own software development house. A. Leroy Ellison, Harry N. Cantrell, and Russell E. Edwards found themselves doing a large number of calculations when making tables for the business plans that they were presenting to venture capitalists. They decided to save themselves a lot of effort and wrote a computer program that produced their tables for them. This program, originally conceived as a simple utility for their personal use, would turn out to be the first software product offered by the company that would become known as Capex Corporation. "AutoPlan" ran on GE’s Time-sharing service; afterward, a version that ran on IBM mainframes was introduced under the name "AutoTab". (National CSS offered a similar product, CSSTAB, which had a moderate timesharing user base by the early 70s. A major application was opinion research tabulation.) AutoPlan/AutoTab was not a WYSIWYG interactive spreadsheet program, it was a simple scripting language for spreadsheets. The user defined the names and labels for the rows and columns, then the formulas that defined each row or column. 
Interactive spreadsheets 
Interactive spreadsheets became possible when computer displays became available. Except for LANPAR- which allowed many users in real time and online to timesharing systems to simultaneously program or run their spreadsheets from their computer terminals across the country - earlier implementations were mainly designed around batch programs and certainly none of these batch programs allowed for forward referencing of cells or natural order recalculation. In the early 1970s text based computer displays began to be used as input/output devices for interactive transaction processes. This was sufficient for early interactive spreadsheets to be implemented. The lack of on-line historical material relating to such systems, and their limited coverage in academic and commercial publications, makes it hard to assess their level of innovation and ultimate impact. 
APLDOT modeling language 
An example of an early "industrial weight" spreadsheet was APLDOT, developed in 1976 at the United States Railway Association on an IBM 360/91, running at The Johns Hopkins University Applied Physics Laboratory in Laurel, MD.[3] The application was used successfully for many years in developing such applications as financial and costing models for the US Congress and for Conrail. APLDOT was dubbed a "spreadsheet" because financial analysts and strategic planners used it to solve the same problems they addressed with paper spreadsheet pads. 
The spreadsheet concept became widely known in the late 1970s and early 1980s because of Dan Bricklin's implementation of VisiCalc. VisiCalc was the first spreadsheet that combined all essential features of modern spreadsheet applications, such as WYSIWYG interactive user interface, automatic recalculation, status and formula lines, range copying with relative and absolute references, formula building by selecting referenced cells. PC World magazine has called VisiCalc the first electronic spreadsheet.[4] 
Bricklin has spoken of watching his university professor create a table of calculation results on a blackboard. When the professor found an error, he had to tediously erase and rewrite a number of sequential entries in the table, triggering Bricklin to think that he could replicate the process on a computer, using the blackboard as the model to view results of underlying formulas. His idea became VisiCalc, the first application that turned the personal computer from a hobby for computer enthusiasts into a business tool. 

Screenshot of VisiCalc, the first PC spreadsheet. 
VisiCalc went on to become the first "killer app", an application that was so compelling, people would buy a particular computer just to own it. In this case the computer was the Apple II, and VisiCalc was no small part in that machine's success. The program was later ported to a number of other early computers, notably CP/M machines, the Atari 8-bit family and various Commodore platforms. Nevertheless, VisiCalc remains best known as "an Apple II program". 
Lotus 1-2-3 and other MS-DOS spreadsheets 
The acceptance of the IBM PC following its introduction in August, 1981, began slowly, because most of the programs available for it were ports from other 8-bit platforms. Things changed dramatically with the introduction of Lotus 1-2-3 in November, 1982, and release for sale in January, 1983. It became that platform's killer app, and drove sales of the PC due to the improvements in speed and graphics compared to VisiCalc. 
Lotus 1-2-3, along with its competitor Borland Quattro, soon displaced VisiCalc. Lotus 1-2-3 was released on January 26, 1983, started outselling then-most-popular VisiCalc the very same year, and for a number of years was the leading spreadsheet for DOS. 
Microsoft Excel 
Microsoft had been developing Excel on the Macintosh platform for several years at this point, where it had developed into a fairly powerful system. A port of Excel to Windows 2.0 resulted in a fully functional Windows spreadsheet. The more robust Windows 3.x platforms of the early 1990s made it possible for Excel to take market share from Lotus. By the time Lotus responded with usable Windows products, Microsoft had started compiling their Office suite. Starting in the mid 1990s continuing through 2008, Microsoft Excel has dominated the commercial spreadsheet market. 
Apple Numbers 
Numbers is Apple Inc.'s spreadsheet software, part of iWork. It focuses on usability and the elegance of chart presentation. Numbers completed Apple's productivity suite, making it a viable competitor to Microsoft Office. It lacks features such as pivot tables. 
OpenOffice.org 
OpenOffice.org Calc is a freely available, open-source program modelled after Microsoft Excel. Calc can both open and save in the Excel (XLS) file format.[citation needed] Calc can be acquired as both an installation file and a portable program, capable of being run from a device such as a USB memory drive. It can be downloaded from the OpenOffice.org website. 
Web based spreadsheets 
With the advent of advanced web technologies such as Ajax circa 2005, a new generation of online spreadsheets has emerged. Equipped with a rich Internet application user experience, the best web based online spreadsheets have many of the features seen in desktop spreadsheet applications. Some of them have strong multi-user collaboration features. Some of them offer real time updates from remote sources such as stock prices and currency exchange rates. 
Other products 
A number of companies have attempted to break into the spreadsheet market with programs based on very different paradigms. Lotus introduced what is likely the most successful example, Lotus Improv, which saw some commercial success, notably in the financial world where its powerful data mining capabilities remain well respected to this day. Spreadsheet 2000 attempted to dramatically simplify formula construction, but was generally not successful. 
• A list of current spreadsheet software 
o Gnumeric 
o KSpread 
o ZCubes-Calci 
• A list of old spreadsheet software 
o Advantage 
o Boeing Calc 3D 
o Lotus Improv[5] 
o Javelin Software 
o Lotus Jazz for Macintosh 
o Lucid 3D 
o MultiPlan 
o PowerStep for NeXT Step 
o ProCalc 
o Borland's Quattro Pro 
o Resolver One[6] - a business application development tool that represents spreadsheets as IronPython programs, created and executed in real time and allowing the spreadsheet flow to be fully programmed 
o Silk 
o SuperCalc 
o Surpass 
o Lotus Symphony 
o TWIN 
o TurboCalc 
o VP Planner 
o Wingz for Macintosh 
o Target Planner Calc for CP/M and TRS-DOS[7][8] 

2.2 Reporting and querying software 
Open source software 
1. Agata Report- Agata Report is a cross-platform database reporting tool created by Pablo Dall'Oglio. It contains graph generation and a query tool that allows you to get data from PostgreSQL, MySQL, SQLite, Oracle, DB2, MS-SQL, Informix, InterBase, Sybase, or Frontbase and export that data as plain text, HTML, XML, PDF, or spreadsheet (CSV) formats through its graphical interface. You can also define levels, subtotals, and a grand total for the report, merge the data into a document, generate address labels, or even generate a complete ER-diagram from your database. 
2. BIRT Project- The Business Intelligence and Reporting Tools (BIRT) Project is an open source software project that provides reporting and business intelligence capabilities for rich client and web applications, especially those based on Java and J2EE. BIRT is a top level software project within the Eclipse Foundation, an independent not-for-profit consortium of software industry vendors and an open source community. 
The project's stated goals are to address a wide range of reporting needs within a typical application,[1] ranging from operational or Enterprise Reporting to multi-dimensional online analytical processing (OLAP). Initially, the project has focused on and delivered capabilities that allow application developers to easily design and integrate reports into applications. 
The project is supported by an active community of users at BIRT Exchange and developers at the Eclipse.org BIRT Project page. 
BIRT has two main components: a visual report designer within the Eclipse IDE for creating BIRT Reports, and a runtime component for generating reports that can be deployed to any Java environment. The BIRT project also includes a charting engine that is both fully integrated into the report designer and can be used standalone to integrate charts into an application. 
BIRT Report designs are persisted as XML and can access a number of different data sources including SQL databases, JDO datastores, JFire Scripting Objects, POJOs, XML and Web Services. 
3. JasperReports-JasperReports is an open source Java reporting tool that can write to screen, to a printer or into PDF, HTML, Microsoft Excel, RTF, ODT, Comma-separated values and XML files. 
It can be used in Java-enabled applications, including J2EE or Web applications, to generate dynamic content. It reads its instructions from an XML or .jasper file. 
4. Pentaho- The Pentaho BI Project is Open Source application software for enterprise reporting, analysis, dashboard, data mining, workflow and ETL capabilities for Business Intelligence (BI) needs. 
5. GNU_Enterprise-GNU Enterprise (GNUe) is a meta-project and can be regarded as a sub-project of the GNU Project. GNUe's goal is to create free "enterprise-class data-aware applications" (enterprise resource planners etc.). 
Commercial software 
1. Actuate-Actuate Corporation develops Business Intelligence, Performance Management and Java Reporting software. Actuate is also heavily involved in the Eclipse Foundation, as a board member, strategic developer and co-leader of the BIRT (Business Intelligence and Reporting Tools) project. Founded in 1993, the company employs about 600 people and serves over 4,000 customers worldwide. 
• Actuate 9 is the company's core product suite. Actuate reports are constructed on a Collaborative Reporting Architecture. The Collaborative Reporting Architecture provides skills-specific environments and leverages Eclipse, Java, portlets, XML, AJAX. The architecture enables design sharing and interactive viewing. Actuate 9 provides 3 essential types of Enterprise Reporting: 
o Collaborative Reporting - Interactive reporting jointly developed by IT and business users enables design sharing across skill-matched reporting tools. 
o Spreadsheet Reporting - Automatically generates analysis-ready, data-driven Excel spreadsheets for large user populations. 
o Brochure-Quality Reporting - Brand-conscious, precise, multi-format reporting, leveraged in customer interaction applications and operational performance reporting where ease of consumption is the driving factor. 
• BIRT Reporting BIRT reports are an open source reporting solution that have been developed as part of the Eclipse Foundation. 
• Actuate Performancesoft Suite is a product set that resulted from Actuate's 2006 acquisition of Performancesoft Inc. Performancesoft was the maker of Performancesoft Views (formerly known as pbviews), a well known Performance management and balanced scorecard and activity management software vendor. 
2. Alchemex-Alchemex is a Durban, South Africa based company which makes business intelligence (BI) software. Founded in 2001, Alchemex has offices in Durban, Port Elizabeth and Johannesburg in South Africa as well as in Sydney in Australia. 
Alchemex currently integrates with a number of software packages to provide Microsoft Excel based business intelligence solutions. 
Alchemex also offers Microsoft Excel and Alchemex training with a focus on business intelligence 
3. Cognos BI-Cognos (formerly Cognos Incorporated) is an Ottawa, Ontario based company which makes business intelligence (BI) and performance management software. Founded in 1969, Cognos employed almost 3,500 people and served more than 23,000 customers in over 135 countries. Cognos was originally known as Quasar and adopted its current name in 1982. On January 31, 2008, Cognos was officially acquired by IBM.[1] 
Cognos 8 BI, which was launched in September 2005, combines the features of several previous products: ReportNet, PowerPlay, Metrics Manager, Noticecast, and Decision Stream. 
4. Crystal Reports-Crystal Reports is a business intelligence application used to design and generate reports from a wide range of data sources. Several other applications, such as Microsoft Visual Studio, bundle an OEM version of Crystal Reports as a general purpose reporting tool. Crystal Reports became the de facto report writer when Microsoft released it with Visual Basic. 
5. IntelSoft-InetSoft is a company that produces reporting, dashboard, and business intelligence software. InetSoft was founded in 1996, and has over 120 employees between their headquarters in New Jersey and offices in China. 
InetSoft provides a single product, Style Intelligence, with various editions that focus on operational BI, data visualization, enterprise reporting, and an embeddable report engine. It has been winning awards from Java developers since 2000. 
6. Information Builders’ Focus and webFocus- Information Builders Inc is a privately held software company, with their headquarters in New York. The company was founded in 1975 by Gerald D. Cohen, Peter Mittelman, and Martin B. Slagowitz. Together with Apple Computer, Oracle Corporation, Cincom, and SAS Institute they belong to a select group of medium to large software and hardware companies from the mid-seventies that are still managed by their founders. Information Builders is known for their Business Intelligence tools FOCUS and WebFOCUS. After 26 years of reporting knowledge from a variety of platforms, data sources and applications, in 2001 they established iWay Software, a wholly owned company that focuses on integration and SOA. The group has a worldwide presence with 47 of its own sales offices and 26 national distributors and agents. They have more than 1400 employees worldwide and their revenue in 2007 was more than $315 million, with double digit growth in software license revenue. 
7. Intellicus-Intellicus provides enterprise reporting, performance management, and business intelligence solutions. The reporting product is technology and platform agnostic and therefore can be seamlessly embedded in other host applications.This has made it a reporting tool of choice for many Independent Software Vendor(ISV) and Application Service Provider(ASPs) NASSCOM and Red Herring have recognized Intellicus as an innnovative and fast emerging technology company 
8. LogiXML-LogiXML, Inc. is a company that develops and sells Business Intelligence (BI) software to private and public enterprises worldwide. Based in McLean, Virginia, USA, it is run by its founder and CEO, Arman Eshraghi and currently employs approximately 50 employees 
9. MicroStrategy- MicroStrategy is a business intelligence (BI), Enterprise Reporting, and OLAP (on-line analytical processing) software vendor. MicroStrategy's software allows reporting and analysis of data stored in a relational database, multidimensional database, or flat data file. MicroStrategy describes its core reporting software as having a "ROLAP" or "Relational OLAP" architecture, meaning that a complex relational database can be expressed using a virtual multidimensional cube structure that can be more easily understood by business users who wish to navigate through the data. MicroStrategy has also supported multidimensional MOLAP processing since it released MicroStrategy 7i in 2003. 
The company's most recent software suite is called MicroStrategy 8. Launched in February 2005, MicroStrategy 8 offered major enhancements from its predecessor, MicroStrategy 7i. Some of these enhancements included a redesigned web interface, interactive reporting in Report Services, WYSIWYG report design over the web, direct access to SAP BW metadata, and improved reporting by joining heterogeneous databases.[1] Previous software products included DSS Agent, DSS Web, DSS Broadcaster, and DSS Architect. 
As a result of the consolidation in the BI industry, MicroStrategy remains one of the few independent BI software providers.[2] When IBM announced its plans to acquire Cognos and SAP announced plans to purchase Business Objects, MicroStrategy announced its plans to aggressively recruit employees and customers from its competitors.[3] 
MicroStrategy has several thousand customers including Lowes,[4] McDonalds,[5] U.S. Army,[6] Universal Studios Hollywood,[7] KB Toys, and Priceline.com.[8] Many MicroStrategy customers have invested in the development of large scale data warehouses or data marts as part of their business intelligence initiatives. 
In the BI Survey 7, an independent survey of the business intelligence market released in 2008, MicroStrategy received the top product loyalty score of all BI vendors surveyed. [9] This is the fourth consecutive year that MicroStrategy has been rated number one in customer loyalty. Also in 2008, MicroStrategy was placed in the Leader quadrant of Gartner's Magic Quadrant for Business Intelligence Platforms report. [10] 
MicroStrategy has direct operations in 41 cities in 23 countries across the world. 
10. Oracle XML Publisher- Oracle XML Publisher (XMLP) is Oracle Corporations new reporting technology. It was originally developed to solve the reporting problems faced by Oracle Applications. It was first released with Oracle E-Business Suite 11.5.10 in 2003. Since then it has been integrated into J.D. Edwards EnterpriseOne application 8.12[1] and Peoplesoft Enterprise 9[2], and as a standalone version, XML Publisher Enterprise with no dependency on Oracle Applications.[3] 
XML Publisher can format any well-formed XML data, allowing integration with any system that can generate XML, including Web Services[4] or any data source available though JDBC.[5] XML Publisher can merge multiple data sources into a single output document. 
11. Business Objects- Business Objects is a French enterprise software company, specializing in business intelligence (BI). It is now part of SAP AG. The company claims more than 42,000 customers worldwide. Their flagship product is BusinessObjects XI, with components that provide performance management, planning, reporting, query and analysis, and enterprise information management. Like many enterprise software companies, Business Objects also offers consulting and education services to help customers deploy their business intelligence projects. 
On Oct 7, 2007, SAP AG announced[1] that it will acquire Business Objects for $6.8B. This is seen as part of a growing consolidation trend in the business software industry. IBM has announced it will acquire Cognos and earlier this year Hyperion was acquired by Oracle. 
Business Objects had two headquarters in San Jose, California, and Paris, France despite the fact that the biggest office was in Vancouver, BC. The company's stock is traded on both the Nasdaq and Euronext Paris (BOB) stock exchanges. Its founder is Bernard Liautaud. The company is now under the flag of SAP AG and, as of January 22nd 2008, the corporation was fully operated by SAP. 
12. DevExpress Reporting- XtraReports Suite, a .Net Reporting product is from Developer Express. This product works both in Windows Forms and ASP.NET platforms. XtraReports features an End User Report Designer to support the development of custom reports for end users. 
XtraReports competes with Crystal Reports, SQL Server Reporting Services (SSRS) and other business intelligence tools, and it works within the Express, Workgroup, Standard, and Enterprise editions of Microsoft Visual Studio. XtraReports was first released in 2003. 
In XtraReports, report classes persist the same way as Windows .Net classes. Reports defined by XtraReports can be exported to a variety of formats[2] including Excel, PDF, CSV, TXT, MHT, RTF, BMP, TIFF (and other image formats[3]), and HTML Web Archive. It uses the same code editor (C#, VB.NET or J#), as well as the same Property Grid, component Toolbox, alignment toolbar, and all available Visual Studio IDE resources. 
Full source code is available. A 60 day no questions asked money back guarantee is also available. 
13. Telerik Reporting- Telerik Reporting is a product, developed by Telerik, a leading vendor of User Interface (UI) components for ASP.NET and Windows Forms. 
It is a report generation solution which facilitates maintaining and analyzing data. It is a .NET application for creating customizable reports from variety of data sources. The product extends Visual Studio 2005/2008 in order to provide several convenient tools, otherwise unavailable in the IDE. 
Reports can be designed and styled in the Visual Studio IDE. A number of wizards and tools are available to kick-start the report design process, such as a datasource wizard, an expression builder, etc. The reports can also be auto-generated with the help of a report wizard. The product can convert and import reports, created by other reporting tools, such as Crystal Reports, Active Reports and XtraReports from Developer Express. There are no database limitations (see “Supported data sources”). 
Final reports can be embedded in a Windows or Web application through the provided Win and Web Report Viewers. The generated reports can be exported by the user in the most common formats, such as PDF, HTML and Microsoft Excel (see “Supported export formats”). 
Report items (see “Supported report items”) are .NET objects and expose many events that allow developers to interfere in the report processing and rendering in order to customize the report. The Application programming interface (API) is simple, intuitive and well documented. 
14. SQL Server Reporting Services- SQL Server Reporting Services (SSRS) is a server-based report generation software system from Microsoft. It can be used to prepare and deliver a variety of interactive and printed reports. It is administered via a web interface. Reporting services features a web services interface to support the development of custom reporting applications. 
SSRS competes with Crystal Reports and other business intelligence tools, and is included in Express, Workgroup, Standard, and Enterprise editions of Microsoft SQL Server as an install option. Reporting Services was first released in 2004 as an add-on to SQL Server 2000. The second version was released as a part of SQL Server 2005 in November 2005. The latest version was released as part of SQL Server 2008 in August 2008. 
In SSRS, reports are defined in Report Definition Language (RDL), an XML markup language. Reports can be designed using recent versions of Microsoft Visual Studio[1] with the included Business Intelligence Projects plug-in installed or with the included Report Builder, a simplified tool that does not offer all the functionality of Visual Studio. Reports defined by RDL can be generated in a variety of formats[2] including Excel, PDF, CSV, XML, TIFF (and other image formats[3]), and HTML Web Archive. SQL Server 2008 SSRS can also prepare reports in Microsoft Word (DOC) format. 
Third-party report generators offer additional output formats. 
Users can interact with the Report Server web service directly, or instead use Report Manager, a web-based application that interfaces with the Report Server web service. With Report Manager, users can view, subscribe to, and manage reports as well as manage and maintain data sources and security settings. Reports can be delivered via e-mail or placed on a file system. Security is role-based and can be assigned on an individual item, such as a report or data source, a folder of items, or site wide. Security roles and rights are inherited and can be overloaded. 
In addition to using the standalone Report Server that comes with SQL Server, RDL reports can also be viewed using the ASP.NET ReportViewer web control or the ReportViewer Windows Forms control. This allows reports to be embedded directly into web pages or .NET Windows applications. The ReportViewer control processes reports in one of two ways: (a) server processing, where the report is rendered by and obtained from the Report Server; and (b) local processing, where the control renders the RDL file itself. 
SQL 2005 reporting services also support ad hoc reports: the designer develops a report schema and deploys it on the reporting server, where the user can choose relevant fields/data and generate reports. Users can then download the reports locally. 
15. Proclarity- ProClarity Corporation is a software company specializing in business intelligence. The company was founded in 1995 and is based in Boise, Idaho. ProClarity's products integrate tightly with Microsoft SQL Server, specifically Microsoft Analysis Services. Among ProClarity's more than 2,000 global clients are AT&T, Ericsson, Hewlett-Packard, Home Depot, Pennzoil QuakerState, Reckitt Benckiser, Roche, Siemens, USDA, Verizon, and Wells Fargo. 
On April 3, 2006, Microsoft announced that it agreed to acquire ProClarity.[1] 
16. RepGen.Net 
17. JReport 

2.3 Online Analytical Processing 
Online Analytical Processing, or OLAP is an approach to quickly provide answers to analytical queries that are multi-dimensional in nature.[1] OLAP is part of the broader category business intelligence, which also encompasses relational reporting and data mining.[2] The typical applications of OLAP are in business reporting for sales, marketing, management reporting, business process management (BPM), budgeting and forecasting, financial reporting and similar areas. The term OLAP was created as a slight modification of the traditional database term OLTP (Online Transaction Processing).[3] 
Databases configured for OLAP employ a multidimensional data model, allowing for complex analytical and ad-hoc queries with a rapid execution time. They borrow aspects of navigational databases and hierarchical databases that are speedier than their relational kin.[4] 
Nigel Pendse has suggested that an alternative and perhaps more descriptive term to describe the concept of OLAP is Fast Analysis of Shared Multidimensional Information (FASMI).[5] 
The output of an OLAP query is typically displayed in a matrix (or pivot) format. The dimensions form the row and column of the matrix; the measures, the values. 
Functionality- In the core of any OLAP system is a concept of an OLAP cube (also called a multidimensional cube or a hypercube). It consists of numeric facts called measures which are categorized by dimensions. The cube metadata is typically created from a star schema or snowflake schema of tables in a relational database. Measures are derived from the records in the fact table and dimensions are derived from the dimension tables. 
Aggregations- It has been claimed that for complex queries OLAP cubes can produce an answer in around 0.1% of the time for the same query on OLTP relational data. [6] [7] The single most important mechanism in OLAP which allows it to achieve such performance is the use of aggregations. Aggregations are built from the fact table by changing the granularity on specific dimensions and aggregating up data along these dimensions. The number of possible aggregations is determined by every possible combination of dimension granularities. 
The combination of all possible aggregations and the base data contains the answers to every query which can be answered from the data [8]. Due to the potentially large number of aggregations to be calculated, often only a predetermined number are fully calculated while the remainder are solved on demand. The problem of deciding which aggregations (a.k.a. views) to calculate is known as the view selection problem. View selection can be constrained by the total size of the selected set of aggregations, the time to update them from changes in the base data, or both. The objective of view selection is typically to minimize the average time to answer OLAP queries, although some studies also minimize the update time as well. Many different approaches have been taken to view selection (which is NP-Complete), including greedy algorithms, randomized search, genetic algorithms and A* search algorithm 
A very effective way to support aggregation and other common OLAP operations is the use of bitmap indexes. 
Types- OLAP systems have been traditionally categorized using the following taxonomy 
OLAP systems have been traditionally categorized using the following taxonomy.[9] 
Multidimensional 
MOLAP is the 'classic' form of OLAP and is sometimes referred to as just OLAP. MOLAP uses database structures that are generally optimal for attributes such as time period, location, product or account code. The way that each dimension will be aggregated is defined in advance by one or more hierarchies. 
Relational 
ROLAP works directly with relational databases. The base data and the dimension tables are stored as relational tables and new tables are created to hold the aggregated information. Depends on a specialized schema design. 
Hybrid 
There is no clear agreement across the industry as to what constitutes "Hybrid OLAP", except that a database will divide data between relational and specialized storage. For example, for some vendors, a HOLAP database will use relational tables to hold the larger quantities of detailed data, and use specialized storage for at least some aspects of the smaller quantities of more-aggregate or less-detailed data. 
Comparison 
Each type has certain benefits, although there is disagreement about the specifics of the benefits between providers. 
Some MOLAP implementations are prone to database explosion. Database explosion is a phenomenon causing vast amounts of storage space to be used by MOLAP databases when certain common conditions are met: high number of dimensions, pre-calculated results and sparse multidimensional data. The typical mitigation technique for database explosion is not to materialize all the possible aggregation, but only the optimal subset of aggregations based on the desired performance vs. storage trade off. 
MOLAP generally delivers better performance due to specialized indexing and storage optimizations. MOLAP also needs less storage space compared to ROLAP because the specialized storage typically includes compression techniques. 
ROLAP is generally more scalable. However, large volume pre-processing is difficult to implement efficiently so it is frequently skipped. ROLAP query performance can therefore suffer. 
Since ROLAP relies more on the database to perform calculations, it has more limitations in the specialized functions it can use. 
HOLAP encompasses a range of solutions that attempt to mix the best of ROLAP and MOLAP. It can generally pre-process quickly, scale well, and offer good function support. 
Other types 
The following acronyms are also sometimes used, although they are not as widespread as the ones above: 
• WOLAP - Web-based OLAP 
• DOLAP - Desktop OLAP 
• RTOLAP - Real-Time OLAP 
2.4 Dashboards (management information systems) 
In management information systems, a dashboard is an executive information system user interface that (similar to an automobile's dashboard) is designed to be easy to read. For example, a product might obtain information from the local operating system in a computer, from one or more applications that may be running, and from one or more remote sites on the Web and present it as though it all came from the same source 
Types of dashboards 


Dashboard of Sustainability screen shot illustrating example dashboard layout. 
Digital dashboards may be laid out to track the flows inherent in the business processes that they monitor. Graphically, users may see the high-level processes and then drill down into low level data. This level of detail is often buried deep within the corporate enterprise and otherwise unavailable to the senior executives. 
Three main types of digital dashboard dominate the market today: stand alone software applications, web-browser based applications, and desktop applications also known as desktop widgets. These latter would be driven by a Widget engine. 
Specialized dashboards may track all corporate functions. Examples include human resources, recruiting, sales, operations, security, information technology, project management, customer relationship management and many more departmental dashboards. 
Digital dashboard projects involve business units as the driver and the information technology department as the enabler. The success of digital dashboard projects often rely on the correct selection of metrics to monitor. Key performance indicators, balanced scorecards, sales performance figures — these are just some of the content appropriate on business dashboards. 
Interface design styles 
To some extent, most graphical user interfaces (GUIs) resemble an automobile dashboard. Although a computer dashboard is more likely to be interactive than an automobile dashboard, some product developers consciously employ this metaphor (and sometimes the term) in the interface design so that the user instantly recognizes the similarity. Some products that aim to integrate information from multiple components into a unified display refer to themselves as dashboards. Based on the metaphor of the instrument panel in a car, the computer, or "digital" version of a dashboard provides a business manager with the input necessary to "drive" the business. Highlights with colors similar to traffic lights, alerts, drill-downs, summaries, graphics such as bar charts, pie charts, bullet graphs, sparklines and gauges are usually set in a portal-like environment that is often role-driven and customizable. 
Benefits of digital dashboards 
Most organizations have various departments all contributing to its overall success and thus it is important to be able to assess the progress of each department. Digital dashboards, which are a type of executive information system, allow managers to do just that. To gauge exactly how well an organization is performing overall, digital dashboards allow you to capture and report specific data points from each department within the organization, thus providing a "snapshot" of performance. 
Some benefits to using digital dashboards include: 
• Visual presentation of performance measures 
• Ability to identify and correct negative trends. 
• Measure efficiencies/inefficiencies. 
• Ability to generate detailed reports showing new trends. 
• Increase Productivity 
• Ability to make more informed decisions based on collected BI (business intelligence) 
• Align strategies and organizational goals. 
• Save time over running multiple reports 
2.5 Data Mining 
Data mining is the process of sorting through large amounts of data and picking out relevant information. It is usually used by business intelligence organizations, and financial analysts, but is increasingly being used in the sciences to extract information from the enormous data sets generated by modern experimental and observational methods. It has been described as "the nontrivial extraction of implicit, previously unknown, and potentially useful information from data"[1] and "the science of extracting useful information from large data sets or databases."[2] Data mining in relation to enterprise resource planning is the statistical and logical analysis of large sets of transaction data, looking for patterns that can aid decision making. 
Background 
Traditionally, business analysts have performed the task of extracting useful information from recorded data, but the increasing volume of data in modern business and science calls for computer-based approaches. As data sets have grown in size and complexity, there has been a shift away from direct hands-on data analysis toward indirect, automatic data analysis using more complex and sophisticated tools. The modern technologies of computers, networks, and sensors have made data collection and organization much easier. However, the captured data needs to be converted into information and knowledge to become useful. Data mining is the entire process of applying computer-based methodology, including new techniques for knowledge discovery, to data. 
Data mining identifies trends within data that go beyond simple analysis. Through the use of sophisticated algorithms, non-statistician users have the opportunity to identify key attributes of business processes and target opportunities. However, abdicating control of this process from the statistician to the machine may result in false-positives or no useful results at all. 
Although data mining is a relatively new term, the technology is not. For many years, businesses have used powerful computers to sift through volumes of data such as supermarket scanner data to produce market research reports (although reporting is not considered to be data mining). Continuous innovations in computer processing power, disk storage, and statistical software are dramatically increasing the accuracy and usefulness of data analysis. 
The term data mining is often used to apply to the two separate processes of knowledge discovery and prediction. Knowledge discovery provides explicit information that has a readable form and can be understood by a user. Forecasting, or predictive modeling provides predictions of future events and may be transparent and readable in some approaches (e.g., rule-based systems) and opaque in others such as neural networks. Moreover, some data-mining systems such as neural networks are inherently geared towards prediction and pattern recognition, rather than knowledge discovery. 
Metadata, or data about a given data set, are often expressed in a condensed data-minable format, or one that facilitates the practice of data mining. Common examples include executive summaries and scientific abstracts. 
Data mining relies on the use of real world data. This data is extremely vulnerable to collinearity precisely because data from the real world may have unknown interrelations. An unavoidable weakness of data mining is that the critical data that may expose any relationship might have never been observed. Alternative approaches using an experiment-based approach such as Choice Modelling for human-generated data may be used. Inherent correlations are either controlled for or removed altogether through the construction of an experimental design. 
Recently, there were some efforts to define a standard for data mining, for example the CRISP-DM standard for analysis processes or the Java Data-Mining Standard. Independent of these standardization efforts, freely available open-source software systems like RapidMiner and Weka have become an informal standard for defining data-mining processes. 
Privacy concerns 
There are also privacy and human rights concerns associated with data mining, specifically regarding the source of the data analyzed. Data mining provides information that may be difficult to obtain otherwise. When the data collected involves individual people, there are many questions concerning privacy, legality, and ethics.[5] In particular, data mining government or commercial data sets for national security or law enforcement purposes has raised privacy concerns.[6][7] 
Notable uses of data mining 
Combatting Terrorism 
Data mining has been cited as the method by which the U.S. Army unit Able Danger had identified the September 11, 2001 attacks leader, Mohamed Atta, and three other 9/11 hijackers as possible members of an Al Qaeda cell operating in the U.S. more than a year before the attack.[citation needed] 
It has been suggested that both the Central Intelligence Agency and the Canadian Security Intelligence Service have employed this method.[8] 
Previous data mining to stop terrorist programs under the US government include the Terrorism Information Awareness (TIA) program, Computer-Assisted Passenger Prescreening System (CAPPS II), Analysis, Dissemination, Visualization, Insight, and Semantic Enhancement (ADVISE), Multistate Anti-Terrorism Information Exchange (MATRIX), and the Secure Flight program Security-MSNBC. These programs have been discontinued due to controversy over whether they violate the US Constitution's 4th amendment. 
Games 
Since the early 1960s, with the availability of oracles for certain combinatorial games, also called tablebases (e.g. for 3x3-chess) with any beginning configuration, small-board dots-and-boxes, small-board-hex, and certain endgames in chess, dots-and-boxes, and hex; a new area for data mining has been opened up. This is the extraction of human-usable strategies from these oracles. Current pattern recognition approaches do not seem to fully have the required high level of abstraction in order to be applied successfully. Instead, extensive experimentation with the tablebases, combined with an intensive study of tablebase-answers to well designed problems and with knowledge of prior art, i.e. pre-tablebase knowledge, is used to yield insightful patterns. Berlekamp in dots-and-boxes etc. and John Nunn in chess endgames are notable examples of researchers doing this work, though they were not and are not involved in tablebase generation. 
Business 
Data mining in customer relationship management applications can contribute significantly to the bottom line. Rather than contacting a prospect or customer through a call center or sending mail, only prospects that are predicted to have a high likelihood of responding to an offer are contacted. More sophisticated methods may be used to optimize across campaigns so that we can predict which channel and which offer an individual is most likely to respond to - across all potential offers. Finally, in cases where many people will take an action without an offer, uplift modeling can be used to determine which people will have the greatest increase in responding if given an offer. Data clustering can also be used to automatically discover the segments or groups within a customer data set. 
Businesses employing data mining quickly see a return on investment, but also they recognize that the number of predictive models can quickly become very large. Rather than one model to predict which customers will churn, a business could build a separate model for each region and customer type. Then instead of sending an offer to all people that are likely to churn, it may only want to send offers to customers that will likely take to offer. And finally, it may also want to determine which customers are going to be profitable over a window of time and only send the offers to those that are likely to be profitable. In order to maintain this quantity of models, they need to manage model versions and move to automated data mining. 
Data mining can also be helpful to human-resources departments in identifying the characteristics of their most successful employees. Information obtained, such as universities attended by highly successful employees, can help HR focus recruiting efforts accordingly. Additionally, Strategic Enterprise Management applications help a company translate corporate-level goals, such as profit and margin share targets, into operational decisions, such as production plans and workforce levels. 
Another example of data mining, often called the market basket analysis, relates to its use in retail sales. If a clothing store records the purchases of customers, a data-mining system could identify those customers who favour silk shirts over cotton ones. Although some explanations of relationships may be difficult, taking advantage of it is easier. The example deals with association rules within transaction-based data. Not all data are transaction based and logical or inexact rules may also be present within a database. In a manufacturing application, an inexact rule may state that 73% of products which have a specific defect or problem will develop a secondary problem within the next six months. 
Related to an integrated-circuit production line, an example of data mining is described in the paper "Mining IC Test Data to Optimize VLSI Testing." In this paper the application of data mining and decision analysis to the problem of die-level functional test is described. Experiments mentioned in this paper demonstrate the ability of applying a system of mining historical die-test data to create a probabilistic model of patterns of die failure which are then utilized to decide in real time which die to test next and when to stop testing. This system has been shown, based on experiments with historical test data, to have the potential to improve profits on mature IC products. 
Given below is a list of the top eight data-mining software vendors in 2008 published in a Gartner study. 
• Angoss Software 
• Infor CRM Epiphany 
• Portrait Software 
• SAS 
• SPSS 
• ThinkAnalytics 
• Unica 
• Viscovery 
Science and engineering 
In recent years, data mining has been widely used in area of science and engineering, such as bioinformatics, genetics, medicine, education, and electrical power engineering. 
In the area of study on human genetics, the important goal is to understand the mapping relationship between the inter-individual variation in human DNA sequences and variability in disease susceptibility. In lay terms, it is to find out how the changes in an individual's DNA sequence affect the risk of developing common diseases such as cancer. This is very important to help improve the diagnosis, prevention and treatment of the diseases. The data mining technique that is used to perform this task is known as multifactor dimensionality reduction.[11] 
In the area of electrical power engineering, data mining techniques have been widely used for condition monitoring of high voltage electrical equipment. The purpose of condition monitoring is to obtain valuable information on the insulation's health status of the equipment. Data clustering such as self-organizing map (SOM) has been applied on the vibration monitoring and analysis of transformer on-load tap-changers(OLTCS). Using vibration monitoring, it can be observed that each tap change operation generates a signal that contains information about the condition of the tap changer contacts and the drive mechanisms. Obviously, different tap positions will generate different signals. However, there was considerable variability amongst normal condition signals for the exact same tap position. SOM has been applied to detect abnormal conditions and to estimate the nature of the abnormalities.[12] 
Data mining techniques have also been applied for dissolved gas analysis (DGA) on power transformers. DGA, as a diagnostics for power transformer, has been available for centuries. Data mining techniques such as SOM has been applied to analyse data and to determine trends which are not obvious to the standard DGA ratio techniques such as Duval Triangle.[13] 
A fourth area of application for data mining in science/engineering is within educational research, where data mining has been used to study the factors leading students to choose to engage in behaviors which reduce their learning and to understand the factors influencing university student retention. 
Other examples of applying data mining technique applications are biomedical data facilitated by domain ontologies, mining clinical trial data, traffic analysis using SOM, et cetera. 

2.6 Process Mining 
Process mining techniques allow for the analysis of business processes based on event logs. They are often used when no formal description of the process can be obtained by other means, or when the quality of an existing documentation is questionable. For example, the audit trails of a workflow management system, the transaction logs of an enterprise resource planning system, and the electronic patient records in a hospital can be used to discover models describing processes, organizations, and products. Moreover, such event logs can also be used to compare event logs with some a-priori model to see whether the observed reality conforms to some prescriptive or descriptive model. 
Contemporary management trends such as BAM (Business Activity Monitoring), BOM (Business Operations Management), BPI (Business Process Intelligence) illustrate the interest in supporting the diagnosis functionality in the context of Business Process Management technology (e.g., Workflow Management Systems but also other process-aware information systems). 
Classification 
There are three classes of process mining techniques. This classification is based on whether there is an a-priori model and, if so, how it is used. 
• Discovery: There is no a-priori model, i.e., based on an event log some model is constructed. For example, using the alpha algorithm (Aalst et al., 2004) a process model can be discovered based on low-level events. There exist many techniques to automatically construct process models (e.g., in terms of a Petri net) based some event log (Aalst et al., 2004; Agrawal et al., 1998; Cook & Wolf, 1998; Datta, 1998; Weijters & Aalst, 2003). Recently, process mining research also started to target the other perspectives (e.g., data, resources, time, etc.). For example, the technique described in (Aalst, Reijers, & Song, 2005) can be used to construct a social network. 
• Conformance: There is an a-priori model. This model is compared with the event log and discrepancies between the log and the model are analyzed. For example, there may be a process model indicating that purchase orders of more than 1 million euro require two checks. Another example is the checking of the so-called “four-eyes” principle. Conformance checking may be used to detect deviations, to locate and explain these deviations, and to measure the severity of these deviations. An example is the conformance checker described in (Rozinat & Aalst, 2006a) which compares the event log with some a-priori process model expressed in terms of a Petri net. 
• Extension: There is an a-priori model. This model is extended with a new aspect or perspective, i.e., the goal is not to check conformance but to enrich the model. An example is the extension of a process model with performance data, i.e., some a-priori process model is used to project the bottlenecks on. Another example is the decision miner described in (Rozinat & Aalst, 2006b) which takes an a-priori process model and analyzes every choice in the process model. For each choice the event log is consulted to see which information is typically available the moment the choice is made. Then classical data mining techniques are used to see which data elements influence the choice. As a result, a decision tree is generated for each choice in the process. 
Software for process mining 
A software framework for the evaluation of process mining algorithms has been developed at the Technical University of Eindhoven and is available as an open source toolkit. 
• Process Mining 
• Prom Framework 
• Prom Import Framework 
2.7 Business performance management 
Business performance management (BPM) (or Corporate performance management, Enterprise performance management, Operational performance management, Business performance optimisation) is a set of processes that help organizations optimize their business performance. It is a framework for organizing, automating and analyzing business methodologies, metrics, processes and systems that drive business performance.[1] 
BPM is seen as the next generation of business intelligence (BI). BPM helps businesses make efficient use of their financial, human, material and other resources.[2] 
For years, owners have sought to drive strategy down and across their organizations, they have struggled to transform strategies into actionable metrics and they have grappled with meaningful analysis to expose the cause-and-effect relationships that, if understood, could give profitable insight to their operational decision makers. 
Now corporate performance management (CPM) software and methods allow a systematic, integrated approach that links enterprise strategy to core processes and activities. “Running by the numbers” now means something as planning, budgeting, analysis and reporting can give the measurements that empower management decisions. 
What is BPM? 
BPM involves consolidation of data from various sources, querying, and analysis of the data, and putting the results into practice. 
BPM enhances processes by creating better feedback loops. Continuous and real-time reviews help to identify and eliminate problems before they grow. BPM's forecasting abilities help the company take corrective action in time to meet earnings projections. Forecasting is characterized by a high degree of predictability which is put into good use to answer what-if scenarios. BPM is useful in risk analysis and predicting outcomes of merger and acquisition scenarios and coming up with a plan to overcome potential problems. 
BPM provides key performance indicators (KPIs) that help companies monitor efficiency of projects and employees against operational targets. 
Metholodies 
There are various methodologies for implementing BPM. It gives companies a top down framework by which to align planning and execution, strategy and tactics, and business unit and enterprise objectives. Some of these are six sigma, balanced scorecard, activity-based costing, total quality management, economic value-add, and integrated strategic measurement. The balanced scorecard is the most widely adopted performance management methodology. Methodologies on their own cannot deliver a full solution to an enterprise's CPM needs. Many pure methodology implementations fail to deliver the anticipated benefits because they are not integrated with the fundamental CPM processes. 

Metrics / Key Performance Indicators 
For business data analysis to become a useful tool, however, it is essential that an enterprise understand its goals and objectives – essentially, that they know the direction in which they want the enterprise to progress. To help with this analysis key performance indicators (KPIs) are laid down to assess the present state of the business and to prescribe a course of action. 
Metrics and Key performance Indicators (KPI’s) are critical in prioritization what has to be measured. The methodology used helps in determining the metrics to be used by the organization. It is frequently said that one cannot manage what cannot be measured. Identifying the key metrics and determining how they are to be measured helps the organizations to monitor performance across the board without getting deluged by a surfeit of data; a scenario plaguing most companies today. 
More and more organizations have started to speed up the availability of da


Business intelligence (BI) refers to technologies, applications and practices for the collection, integration, analysis, and presentation of business information and sometimes to the information itself. The purpose of business intelligence--a term that dates at least to 1958--is to support better business decision making.[1] Thus, BI is also described as a decision support system (DSS):[2] 
BI is sometimes used interchangeably with briefing books, report and query tools and executive information systems. In general, business intelligence systems are data-driven DSS. 
BI systems provide historical, current, and predictive views of business operations, most often using data that has been gathered into a data warehouse or a data mart and occasionally working from operational data. Software elements support the use of this information by assisting in the extraction, analysis, and reporting of information. Applications tackle sales, production, financial, and many other sources of business data for purposes that include, notably, business performance management. Information may be gathered on comparable companies to produce benchmarks. 

1.1 History 
Prior to the start of the Information Age in the late 20th century, businesses had to collect data from non-automated sources. Businesses then lacked the computing resources necessary to properly analyze the data, and as a result, companies often made business decisions primarily on the basis of intuition. 
As businesses automated systems the amount of data increased but its collection remained difficult due to the inability of information to be moved between or within systems. Analysis of information informed for long-term decision making, but was slow and often required the use of instinct or expertise to make short-term decisions. Business intelligence was defined in 1958 by Hans Peter Luhn,[1] who wrote, 
In this paper, business is a collection of activities carried on for whatever purpose, be it science, technology, commerce, industry, law, government, defense, et cetera. The communication facility serving the conduct of a business (in the broad sense) may be referred to as an intelligence system. The notion of intelligence is also defined here, in a more general sense, as "the ability to apprehend the interrelationships of presented facts in such a way as to guide action towards a desired goal." 
In 1989 Howard Dresner, later a Gartner Group analyst, popularized BI as an umbrella term to describe "concepts and methods to improve business decision making by using fact-based support systems."[2] In modern businesses the use of standards, automation and specialized software, including analytical tools, allows large volumes of data to be extracted, transformed, loaded and warehoused to greatly increase the speed at which information becomes available for decision-making. 
1.2 Key intelligence topics 
Business intelligence often uses key performance indicators (KPIs) to assess the present state of business and to prescribe a course of action. Examples of KPIs are things such as lead conversion rate (in sales) and inventory turnover (in inventory management). Prior to the widespread adoption of computer and web applications, when information had to be manually input and calculated, performance data was often not available for weeks or months. Recently, banks have tried to make data available at shorter intervals and have reduced delays. The KPI methodology was further expanded with the Chief Performance Officer methodology which incorporated KPIs and root cause analysis into a single methodology. 
Businesses that face higher operational/credit risk loading, such as credit card companies and "wealth management" services, often make KPI-related data available weekly. In some cases, companies may even offer a daily analysis of data. This fast pace requires analysts to use IT systems to process this large volume of data. 


2. TOOLS 
Business intelligence tools are a type of application software designed to report, analyze and present data. The tools generally read data that have been previously stored often, though, not necessarily, in a data warehouse or data mart. 
Types of business intelligence tools 
The key general categories of business intelligence tools are: 
Spreadsheets 
Reporting and querying software - are tools that extract, sort, summarize, and present selected data 
OLAP 
Digital Dashboards 
Data mining 
Process mining 
Business performance management 
Except for spreadsheets, these tools are sold as standalone tools, suites of tools, components of ERP systems, or as components of software targeted to a specific industry. The tools are sometimes packaged into data warehouse appliances. 
2.1 Spreadsheet 
A spreadsheet is a computer application that simulates a paper worksheet. It displays multiple cells that together make up a grid consisting of rows and columns, each cell containing either alphanumeric text or numeric values. A spreadsheet cell may alternatively contain a formula that defines how the contents of that cell is to be calculated from the contents of any other cell (or combination of cells) each time any cell is updated. Spreadsheets are frequently used for financial information because of their ability to re-calculate the entire sheet automatically after a change to a single cell is made. 
In 1971, Rene K. Pardo and Remy Landau filed a patent on a spreadsheet related algorithm. Visicalc is usually considered the first electronic spreadsheet (although this has been challenged), and it helped turn the Apple II computer into a success and greatly assisted in their widespread application. Lotus 1-2-3 was the leading spreadsheet of DOS era. Excel is now generally considered to have the largest market share. 
Paper spreadsheets 
The word "spreadsheet" came from "spread" in its sense of a newspaper or magazine item (text and/or graphics) that covers two facing pages, extending across the center fold and treating the two pages as one large one. The compound word "spread-sheet" came to mean the format used to present book-keeping ledgers—with columns for categories of expenditures across the top, invoices listed down the left margin, and the amount of each payment in the cell where its row and column intersect—which were, traditionally, a "spread" across facing pages of a bound ledger (book for keeping accounting records) or on oversized sheets of paper ruled into rows and columns in that format and approximately twice as wide as ordinary paper. 
Early implementations 
Batch spreadsheet report generators 
The concept of an electronic spreadsheet was outlined in the 1961 paper "Budgeting Models and System Simulation" by Richard Mattessich. The subsequent work by Mattessich (1964a, Chpt. 9, Accounting and Analytical Methods) and its companion volume, Mattessich (1964b, Simulation of the Firm through a Budget Computer Program) applied computerized spreadsheets to accounting and budgeting systems (on main-frame computers in FORTRAN IV). Batch Spreadsheets dealt primarily with the addition or subtraction of entire columns or rows - rather than individual cells. 
LANPAR spreadsheet compiler 
Key invention in the development of electronic spreadsheets was made by Rene K. Pardo and Remy Landau, who filed in 1971 U.S. Patent 4,398,249 on spreadsheet automatic natural order recalculation algorithm in 1970. While the patent was initially rejected by the patent office as being a purely mathematical invention, following 12 years of Appeals, Pardo and Landau won a landmark court case at the CCPA (Predecessor Court of the Federal Circuit) overturning the Patent Office in 1983 with the world's first software patent - establishing that "something does not cease to become patentable merely because the point of novelty is in an algorithm." This case helped establish the viability of software patents. 
The actual software was called LANPAR - LANguage for Programming Arrays at Random. This was conceived and entirely developed in the summer of 1969 following Pardo and Landau's recent graduation from Harvard University. Co-inventor Rene Pardo recalls that he felt that one manager at Bell Canada should not have to depend on programmers to program and modify budgeting forms, and he thought of letting users type out forms in any order and having computer calculating results in the right order. The software was developed in 1969.[1] 
LANPAR was used by Bell Canada, AT&T and the 18 operating telcos nationwide for their local and national budgeting operations. LANPAR was also used by General Motors. Its uniqueness was the incorporation of natural order recalculation,[2] as opposed to left-to-right, top to bottom sequence for calculating the results in each cell that was used by Visicalc, Supercalc and the first version of Multiplan. Without natural order recalculation the users had to manually recalculate the spreadsheet as many times as necessary until the values in all the cells had stopped changing. 
The LANPAR system was implemented on GE400 and Honeywell 6000 on line timesharing systems enabling users to program remotely via computer terminals and modems. Data could be entered dynamically either by paper tape, specific file access, on line, or even external data bases. Sophisticated mathematical expressions including logical comparisons and "if/then" statements could be used in any cell, and cells could be presented in any order. 
Autoplan/Autotab spreadsheet programming language 
In 1968, three former employees from the General Electric computer company headquartered in Phoenix, Arizona set out to start their own software development house. A. Leroy Ellison, Harry N. Cantrell, and Russell E. Edwards found themselves doing a large number of calculations when making tables for the business plans that they were presenting to venture capitalists. They decided to save themselves a lot of effort and wrote a computer program that produced their tables for them. This program, originally conceived as a simple utility for their personal use, would turn out to be the first software product offered by the company that would become known as Capex Corporation. "AutoPlan" ran on GE’s Time-sharing service; afterward, a version that ran on IBM mainframes was introduced under the name "AutoTab". (National CSS offered a similar product, CSSTAB, which had a moderate timesharing user base by the early 70s. A major application was opinion research tabulation.) AutoPlan/AutoTab was not a WYSIWYG interactive spreadsheet program, it was a simple scripting language for spreadsheets. The user defined the names and labels for the rows and columns, then the formulas that defined each row or column. 
Interactive spreadsheets 
Interactive spreadsheets became possible when computer displays became available. Except for LANPAR- which allowed many users in real time and online to timesharing systems to simultaneously program or run their spreadsheets from their computer terminals across the country - earlier implementations were mainly designed around batch programs and certainly none of these batch programs allowed for forward referencing of cells or natural order recalculation. In the early 1970s text based computer displays began to be used as input/output devices for interactive transaction processes. This was sufficient for early interactive spreadsheets to be implemented. The lack of on-line historical material relating to such systems, and their limited coverage in academic and commercial publications, makes it hard to assess their level of innovation and ultimate impact. 
APLDOT modeling language 
An example of an early "industrial weight" spreadsheet was APLDOT, developed in 1976 at the United States Railway Association on an IBM 360/91, running at The Johns Hopkins University Applied Physics Laboratory in Laurel, MD.[3] The application was used successfully for many years in developing such applications as financial and costing models for the US Congress and for Conrail. APLDOT was dubbed a "spreadsheet" because financial analysts and strategic planners used it to solve the same problems they addressed with paper spreadsheet pads. 
The spreadsheet concept became widely known in the late 1970s and early 1980s because of Dan Bricklin's implementation of VisiCalc. VisiCalc was the first spreadsheet that combined all essential features of modern spreadsheet applications, such as WYSIWYG interactive user interface, automatic recalculation, status and formula lines, range copying with relative and absolute references, formula building by selecting referenced cells. PC World magazine has called VisiCalc the first electronic spreadsheet.[4] 
Bricklin has spoken of watching his university professor create a table of calculation results on a blackboard. When the professor found an error, he had to tediously erase and rewrite a number of sequential entries in the table, triggering Bricklin to think that he could replicate the process on a computer, using the blackboard as the model to view results of underlying formulas. His idea became VisiCalc, the first application that turned the personal computer from a hobby for computer enthusiasts into a business tool. 

Screenshot of VisiCalc, the first PC spreadsheet. 
VisiCalc went on to become the first "killer app", an application that was so compelling, people would buy a particular computer just to own it. In this case the computer was the Apple II, and VisiCalc was no small part in that machine's success. The program was later ported to a number of other early computers, notably CP/M machines, the Atari 8-bit family and various Commodore platforms. Nevertheless, VisiCalc remains best known as "an Apple II program". 
Lotus 1-2-3 and other MS-DOS spreadsheets 
The acceptance of the IBM PC following its introduction in August, 1981, began slowly, because most of the programs available for it were ports from other 8-bit platforms. Things changed dramatically with the introduction of Lotus 1-2-3 in November, 1982, and release for sale in January, 1983. It became that platform's killer app, and drove sales of the PC due to the improvements in speed and graphics compared to VisiCalc. 
Lotus 1-2-3, along with its competitor Borland Quattro, soon displaced VisiCalc. Lotus 1-2-3 was released on January 26, 1983, started outselling then-most-popular VisiCalc the very same year, and for a number of years was the leading spreadsheet for DOS. 
Microsoft Excel 
Microsoft had been developing Excel on the Macintosh platform for several years at this point, where it had developed into a fairly powerful system. A port of Excel to Windows 2.0 resulted in a fully functional Windows spreadsheet. The more robust Windows 3.x platforms of the early 1990s made it possible for Excel to take market share from Lotus. By the time Lotus responded with usable Windows products, Microsoft had started compiling their Office suite. Starting in the mid 1990s continuing through 2008, Microsoft Excel has dominated the commercial spreadsheet market. 
Apple Numbers 
Numbers is Apple Inc.'s spreadsheet software, part of iWork. It focuses on usability and the elegance of chart presentation. Numbers completed Apple's productivity suite, making it a viable competitor to Microsoft Office. It lacks features such as pivot tables. 
OpenOffice.org 
OpenOffice.org Calc is a freely available, open-source program modelled after Microsoft Excel. Calc can both open and save in the Excel (XLS) file format.[citation needed] Calc can be acquired as both an installation file and a portable program, capable of being run from a device such as a USB memory drive. It can be downloaded from the OpenOffice.org website. 
Web based spreadsheets 
With the advent of advanced web technologies such as Ajax circa 2005, a new generation of online spreadsheets has emerged. Equipped with a rich Internet application user experience, the best web based online spreadsheets have many of the features seen in desktop spreadsheet applications. Some of them have strong multi-user collaboration features. Some of them offer real time updates from remote sources such as stock prices and currency exchange rates. 
Other products 
A number of companies have attempted to break into the spreadsheet market with programs based on very different paradigms. Lotus introduced what is likely the most successful example, Lotus Improv, which saw some commercial success, notably in the financial world where its powerful data mining capabilities remain well respected to this day. Spreadsheet 2000 attempted to dramatically simplify formula construction, but was generally not successful. 
• A list of current spreadsheet software 
o Gnumeric 
o KSpread 
o ZCubes-Calci 
• A list of old spreadsheet software 
o Advantage 
o Boeing Calc 3D 
o Lotus Improv[5] 
o Javelin Software 
o Lotus Jazz for Macintosh 
o Lucid 3D 
o MultiPlan 
o PowerStep for NeXT Step 
o ProCalc 
o Borland's Quattro Pro 
o Resolver One[6] - a business application development tool that represents spreadsheets as IronPython programs, created and executed in real time and allowing the spreadsheet flow to be fully programmed 
o Silk 
o SuperCalc 
o Surpass 
o Lotus Symphony 
o TWIN 
o TurboCalc 
o VP Planner 
o Wingz for Macintosh 
o Target Planner Calc for CP/M and TRS-DOS[7][8] 

2.2 Reporting and querying software 
Open source software 
1. Agata Report- Agata Report is a cross-platform database reporting tool created by Pablo Dall'Oglio. It contains graph generation and a query tool that allows you to get data from PostgreSQL, MySQL, SQLite, Oracle, DB2, MS-SQL, Informix, InterBase, Sybase, or Frontbase and export that data as plain text, HTML, XML, PDF, or spreadsheet (CSV) formats through its graphical interface. You can also define levels, subtotals, and a grand total for the report, merge the data into a document, generate address labels, or even generate a complete ER-diagram from your database. 
2. BIRT Project- The Business Intelligence and Reporting Tools (BIRT) Project is an open source software project that provides reporting and business intelligence capabilities for rich client and web applications, especially those based on Java and J2EE. BIRT is a top level software project within the Eclipse Foundation, an independent not-for-profit consortium of software industry vendors and an open source community. 
The project's stated goals are to address a wide range of reporting needs within a typical application,[1] ranging from operational or Enterprise Reporting to multi-dimensional online analytical processing (OLAP). Initially, the project has focused on and delivered capabilities that allow application developers to easily design and integrate reports into applications. 
The project is supported by an active community of users at BIRT Exchange and developers at the Eclipse.org BIRT Project page. 
BIRT has two main components: a visual report designer within the Eclipse IDE for creating BIRT Reports, and a runtime component for generating reports that can be deployed to any Java environment. The BIRT project also includes a charting engine that is both fully integrated into the report designer and can be used standalone to integrate charts into an application. 
BIRT Report designs are persisted as XML and can access a number of different data sources including SQL databases, JDO datastores, JFire Scripting Objects, POJOs, XML and Web Services. 
3. JasperReports-JasperReports is an open source Java reporting tool that can write to screen, to a printer or into PDF, HTML, Microsoft Excel, RTF, ODT, Comma-separated values and XML files. 
It can be used in Java-enabled applications, including J2EE or Web applications, to generate dynamic content. It reads its instructions from an XML or .jasper file. 
4. Pentaho- The Pentaho BI Project is Open Source application software for enterprise reporting, analysis, dashboard, data mining, workflow and ETL capabilities for Business Intelligence (BI) needs. 
5. GNU_Enterprise-GNU Enterprise (GNUe) is a meta-project and can be regarded as a sub-project of the GNU Project. GNUe's goal is to create free "enterprise-class data-aware applications" (enterprise resource planners etc.). 
Commercial software 
1. Actuate-Actuate Corporation develops Business Intelligence, Performance Management and Java Reporting software. Actuate is also heavily involved in the Eclipse Foundation, as a board member, strategic developer and co-leader of the BIRT (Business Intelligence and Reporting Tools) project. Founded in 1993, the company employs about 600 people and serves over 4,000 customers worldwide. 
• Actuate 9 is the company's core product suite. Actuate reports are constructed on a Collaborative Reporting Architecture. The Collaborative Reporting Architecture provides skills-specific environments and leverages Eclipse, Java, portlets, XML, AJAX. The architecture enables design sharing and interactive viewing. Actuate 9 provides 3 essential types of Enterprise Reporting: 
o Collaborative Reporting - Interactive reporting jointly developed by IT and business users enables design sharing across skill-matched reporting tools. 
o Spreadsheet Reporting - Automatically generates analysis-ready, data-driven Excel spreadsheets for large user populations. 
o Brochure-Quality Reporting - Brand-conscious, precise, multi-format reporting, leveraged in customer interaction applications and operational performance reporting where ease of consumption is the driving factor. 
• BIRT Reporting BIRT reports are an open source reporting solution that have been developed as part of the Eclipse Foundation. 
• Actuate Performancesoft Suite is a product set that resulted from Actuate's 2006 acquisition of Performancesoft Inc. Performancesoft was the maker of Performancesoft Views (formerly known as pbviews), a well known Performance management and balanced scorecard and activity management software vendor. 
2. Alchemex-Alchemex is a Durban, South Africa based company which makes business intelligence (BI) software. Founded in 2001, Alchemex has offices in Durban, Port Elizabeth and Johannesburg in South Africa as well as in Sydney in Australia. 
Alchemex currently integrates with a number of software packages to provide Microsoft Excel based business intelligence solutions. 
Alchemex also offers Microsoft Excel and Alchemex training with a focus on business intelligence 
3. Cognos BI-Cognos (formerly Cognos Incorporated) is an Ottawa, Ontario based company which makes business intelligence (BI) and performance management software. Founded in 1969, Cognos employed almost 3,500 people and served more than 23,000 customers in over 135 countries. Cognos was originally known as Quasar and adopted its current name in 1982. On January 31, 2008, Cognos was officially acquired by IBM.[1] 
Cognos 8 BI, which was launched in September 2005, combines the features of several previous products: ReportNet, PowerPlay, Metrics Manager, Noticecast, and Decision Stream. 
4. Crystal Reports-Crystal Reports is a business intelligence application used to design and generate reports from a wide range of data sources. Several other applications, such as Microsoft Visual Studio, bundle an OEM version of Crystal Reports as a general purpose reporting tool. Crystal Reports became the de facto report writer when Microsoft released it with Visual Basic. 
5. IntelSoft-InetSoft is a company that produces reporting, dashboard, and business intelligence software. InetSoft was founded in 1996, and has over 120 employees between their headquarters in New Jersey and offices in China. 
InetSoft provides a single product, Style Intelligence, with various editions that focus on operational BI, data visualization, enterprise reporting, and an embeddable report engine. It has been winning awards from Java developers since 2000. 
6. Information Builders’ Focus and webFocus- Information Builders Inc is a privately held software company, with their headquarters in New York. The company was founded in 1975 by Gerald D. Cohen, Peter Mittelman, and Martin B. Slagowitz. Together with Apple Computer, Oracle Corporation, Cincom, and SAS Institute they belong to a select group of medium to large software and hardware companies from the mid-seventies that are still managed by their founders. Information Builders is known for their Business Intelligence tools FOCUS and WebFOCUS. After 26 years of reporting knowledge from a variety of platforms, data sources and applications, in 2001 they established iWay Software, a wholly owned company that focuses on integration and SOA. The group has a worldwide presence with 47 of its own sales offices and 26 national distributors and agents. They have more than 1400 employees worldwide and their revenue in 2007 was more than $315 million, with double digit growth in software license revenue. 
7. Intellicus-Intellicus provides enterprise reporting, performance management, and business intelligence solutions. The reporting product is technology and platform agnostic and therefore can be seamlessly embedded in other host applications.This has made it a reporting tool of choice for many Independent Software Vendor(ISV) and Application Service Provider(ASPs) NASSCOM and Red Herring have recognized Intellicus as an innnovative and fast emerging technology company 
8. LogiXML-LogiXML, Inc. is a company that develops and sells Business Intelligence (BI) software to private and public enterprises worldwide. Based in McLean, Virginia, USA, it is run by its founder and CEO, Arman Eshraghi and currently employs approximately 50 employees 
9. MicroStrategy- MicroStrategy is a business intelligence (BI), Enterprise Reporting, and OLAP (on-line analytical processing) software vendor. MicroStrategy's software allows reporting and analysis of data stored in a relational database, multidimensional database, or flat data file. MicroStrategy describes its core reporting software as having a "ROLAP" or "Relational OLAP" architecture, meaning that a complex relational database can be expressed using a virtual multidimensional cube structure that can be more easily understood by business users who wish to navigate through the data. MicroStrategy has also supported multidimensional MOLAP processing since it released MicroStrategy 7i in 2003. 
The company's most recent software suite is called MicroStrategy 8. Launched in February 2005, MicroStrategy 8 offered major enhancements from its predecessor, MicroStrategy 7i. Some of these enhancements included a redesigned web interface, interactive reporting in Report Services, WYSIWYG report design over the web, direct access to SAP BW metadata, and improved reporting by joining heterogeneous databases.[1] Previous software products included DSS Agent, DSS Web, DSS Broadcaster, and DSS Architect. 
As a result of the consolidation in the BI industry, MicroStrategy remains one of the few independent BI software providers.[2] When IBM announced its plans to acquire Cognos and SAP announced plans to purchase Business Objects, MicroStrategy announced its plans to aggressively recruit employees and customers from its competitors.[3] 
MicroStrategy has several thousand customers including Lowes,[4] McDonalds,[5] U.S. Army,[6] Universal Studios Hollywood,[7] KB Toys, and Priceline.com.[8] Many MicroStrategy customers have invested in the development of large scale data warehouses or data marts as part of their business intelligence initiatives. 
In the BI Survey 7, an independent survey of the business intelligence market released in 2008, MicroStrategy received the top product loyalty score of all BI vendors surveyed. [9] This is the fourth consecutive year that MicroStrategy has been rated number one in customer loyalty. Also in 2008, MicroStrategy was placed in the Leader quadrant of Gartner's Magic Quadrant for Business Intelligence Platforms report. [10] 
MicroStrategy has direct operations in 41 cities in 23 countries across the world. 
10. Oracle XML Publisher- Oracle XML Publisher (XMLP) is Oracle Corporations new reporting technology. It was originally developed to solve the reporting problems faced by Oracle Applications. It was first released with Oracle E-Business Suite 11.5.10 in 2003. Since then it has been integrated into J.D. Edwards EnterpriseOne application 8.12[1] and Peoplesoft Enterprise 9[2], and as a standalone version, XML Publisher Enterprise with no dependency on Oracle Applications.[3] 
XML Publisher can format any well-formed XML data, allowing integration with any system that can generate XML, including Web Services[4] or any data source available though JDBC.[5] XML Publisher can merge multiple data sources into a single output document. 
11. Business Objects- Business Objects is a French enterprise software company, specializing in business intelligence (BI). It is now part of SAP AG. The company claims more than 42,000 customers worldwide. Their flagship product is BusinessObjects XI, with components that provide performance management, planning, reporting, query and analysis, and enterprise information management. Like many enterprise software companies, Business Objects also offers consulting and education services to help customers deploy their business intelligence projects. 
On Oct 7, 2007, SAP AG announced[1] that it will acquire Business Objects for $6.8B. This is seen as part of a growing consolidation trend in the business software industry. IBM has announced it will acquire Cognos and earlier this year Hyperion was acquired by Oracle. 
Business Objects had two headquarters in San Jose, California, and Paris, France despite the fact that the biggest office was in Vancouver, BC. The company's stock is traded on both the Nasdaq and Euronext Paris (BOB) stock exchanges. Its founder is Bernard Liautaud. The company is now under the flag of SAP AG and, as of January 22nd 2008, the corporation was fully operated by SAP. 
12. DevExpress Reporting- XtraReports Suite, a .Net Reporting product is from Developer Express. This product works both in Windows Forms and ASP.NET platforms. XtraReports features an End User Report Designer to support the development of custom reports for end users. 
XtraReports competes with Crystal Reports, SQL Server Reporting Services (SSRS) and other business intelligence tools, and it works within the Express, Workgroup, Standard, and Enterprise editions of Microsoft Visual Studio. XtraReports was first released in 2003. 
In XtraReports, report classes persist the same way as Windows .Net classes. Reports defined by XtraReports can be exported to a variety of formats[2] including Excel, PDF, CSV, TXT, MHT, RTF, BMP, TIFF (and other image formats[3]), and HTML Web Archive. It uses the same code editor (C#, VB.NET or J#), as well as the same Property Grid, component Toolbox, alignment toolbar, and all available Visual Studio IDE resources. 
Full source code is available. A 60 day no questions asked money back guarantee is also available. 
13. Telerik Reporting- Telerik Reporting is a product, developed by Telerik, a leading vendor of User Interface (UI) components for ASP.NET and Windows Forms. 
It is a report generation solution which facilitates maintaining and analyzing data. It is a .NET application for creating customizable reports from variety of data sources. The product extends Visual Studio 2005/2008 in order to provide several convenient tools, otherwise unavailable in the IDE. 
Reports can be designed and styled in the Visual Studio IDE. A number of wizards and tools are available to kick-start the report design process, such as a datasource wizard, an expression builder, etc. The reports can also be auto-generated with the help of a report wizard. The product can convert and import reports, created by other reporting tools, such as Crystal Reports, Active Reports and XtraReports from Developer Express. There are no database limitations (see “Supported data sources”). 
Final reports can be embedded in a Windows or Web application through the provided Win and Web Report Viewers. The generated reports can be exported by the user in the most common formats, such as PDF, HTML and Microsoft Excel (see “Supported export formats”). 
Report items (see “Supported report items”) are .NET objects and expose many events that allow developers to interfere in the report processing and rendering in order to customize the report. The Application programming interface (API) is simple, intuitive and well documented. 
14. SQL Server Reporting Services- SQL Server Reporting Services (SSRS) is a server-based report generation software system from Microsoft. It can be used to prepare and deliver a variety of interactive and printed reports. It is administered via a web interface. Reporting services features a web services interface to support the development of custom reporting applications. 
SSRS competes with Crystal Reports and other business intelligence tools, and is included in Express, Workgroup, Standard, and Enterprise editions of Microsoft SQL Server as an install option. Reporting Services was first released in 2004 as an add-on to SQL Server 2000. The second version was released as a part of SQL Server 2005 in November 2005. The latest version was released as part of SQL Server 2008 in August 2008. 
In SSRS, reports are defined in Report Definition Language (RDL), an XML markup language. Reports can be designed using recent versions of Microsoft Visual Studio[1] with the included Business Intelligence Projects plug-in installed or with the included Report Builder, a simplified tool that does not offer all the functionality of Visual Studio. Reports defined by RDL can be generated in a variety of formats[2] including Excel, PDF, CSV, XML, TIFF (and other image formats[3]), and HTML Web Archive. SQL Server 2008 SSRS can also prepare reports in Microsoft Word (DOC) format. 
Third-party report generators offer additional output formats. 
Users can interact with the Report Server web service directly, or instead use Report Manager, a web-based application that interfaces with the Report Server web service. With Report Manager, users can view, subscribe to, and manage reports as well as manage and maintain data sources and security settings. Reports can be delivered via e-mail or placed on a file system. Security is role-based and can be assigned on an individual item, such as a report or data source, a folder of items, or site wide. Security roles and rights are inherited and can be overloaded. 
In addition to using the standalone Report Server that comes with SQL Server, RDL reports can also be viewed using the ASP.NET ReportViewer web control or the ReportViewer Windows Forms control. This allows reports to be embedded directly into web pages or .NET Windows applications. The ReportViewer control processes reports in one of two ways: (a) server processing, where the report is rendered by and obtained from the Report Server; and (b) local processing, where the control renders the RDL file itself. 
SQL 2005 reporting services also support ad hoc reports: the designer develops a report schema and deploys it on the reporting server, where the user can choose relevant fields/data and generate reports. Users can then download the reports locally. 
15. Proclarity- ProClarity Corporation is a software company specializing in business intelligence. The company was founded in 1995 and is based in Boise, Idaho. ProClarity's products integrate tightly with Microsoft SQL Server, specifically Microsoft Analysis Services. Among ProClarity's more than 2,000 global clients are AT&T, Ericsson, Hewlett-Packard, Home Depot, Pennzoil QuakerState, Reckitt Benckiser, Roche, Siemens, USDA, Verizon, and Wells Fargo. 
On April 3, 2006, Microsoft announced that it agreed to acquire ProClarity.[1] 
16. RepGen.Net 
17. JReport 

2.3 Online Analytical Processing 
Online Analytical Processing, or OLAP is an approach to quickly provide answers to analytical queries that are multi-dimensional in nature.[1] OLAP is part of the broader category business intelligence, which also encompasses relational reporting and data mining.[2] The typical applications of OLAP are in business reporting for sales, marketing, management reporting, business process management (BPM), budgeting and forecasting, financial reporting and similar areas. The term OLAP was created as a slight modification of the traditional database term OLTP (Online Transaction Processing).[3] 
Databases configured for OLAP employ a multidimensional data model, allowing for complex analytical and ad-hoc queries with a rapid execution time. They borrow aspects of navigational databases and hierarchical databases that are speedier than their relational kin.[4] 
Nigel Pendse has suggested that an alternative and perhaps more descriptive term to describe the concept of OLAP is Fast Analysis of Shared Multidimensional Information (FASMI).[5] 
The output of an OLAP query is typically displayed in a matrix (or pivot) format. The dimensions form the row and column of the matrix; the measures, the values. 
Functionality- In the core of any OLAP system is a concept of an OLAP cube (also called a multidimensional cube or a hypercube). It consists of numeric facts called measures which are categorized by dimensions. The cube metadata is typically created from a star schema or snowflake schema of tables in a relational database. Measures are derived from the records in the fact table and dimensions are derived from the dimension tables. 
Aggregations- It has been claimed that for complex queries OLAP cubes can produce an answer in around 0.1% of the time for the same query on OLTP relational data. [6] [7] The single most important mechanism in OLAP which allows it to achieve such performance is the use of aggregations. Aggregations are built from the fact table by changing the granularity on specific dimensions and aggregating up data along these dimensions. The number of possible aggregations is determined by every possible combination of dimension granularities. 
The combination of all possible aggregations and the base data contains the answers to every query which can be answered from the data [8]. Due to the potentially large number of aggregations to be calculated, often only a predetermined number are fully calculated while the remainder are solved on demand. The problem of deciding which aggregations (a.k.a. views) to calculate is known as the view selection problem. View selection can be constrained by the total size of the selected set of aggregations, the time to update them from changes in the base data, or both. The objective of view selection is typically to minimize the average time to answer OLAP queries, although some studies also minimize the update time as well. Many different approaches have been taken to view selection (which is NP-Complete), including greedy algorithms, randomized search, genetic algorithms and A* search algorithm 
A very effective way to support aggregation and other common OLAP operations is the use of bitmap indexes. 
Types- OLAP systems have been traditionally categorized using the following taxonomy 
OLAP systems have been traditionally categorized using the following taxonomy.[9] 
Multidimensional 
MOLAP is the 'classic' form of OLAP and is sometimes referred to as just OLAP. MOLAP uses database structures that are generally optimal for attributes such as time period, location, product or account code. The way that each dimension will be aggregated is defined in advance by one or more hierarchies. 
Relational 
ROLAP works directly with relational databases. The base data and the dimension tables are stored as relational tables and new tables are created to hold the aggregated information. Depends on a specialized schema design. 
Hybrid 
There is no clear agreement across the industry as to what constitutes "Hybrid OLAP", except that a database will divide data between relational and specialized storage. For example, for some vendors, a HOLAP database will use relational tables to hold the larger quantities of detailed data, and use specialized storage for at least some aspects of the smaller quantities of more-aggregate or less-detailed data. 
Comparison 
Each type has certain benefits, although there is disagreement about the specifics of the benefits between providers. 
Some MOLAP implementations are prone to database explosion. Database explosion is a phenomenon causing vast amounts of storage space to be used by MOLAP databases when certain common conditions are met: high number of dimensions, pre-calculated results and sparse multidimensional data. The typical mitigation technique for database explosion is not to materialize all the possible aggregation, but only the optimal subset of aggregations based on the desired performance vs. storage trade off. 
MOLAP generally delivers better performance due to specialized indexing and storage optimizations. MOLAP also needs less storage space compared to ROLAP because the specialized storage typically includes compression techniques. 
ROLAP is generally more scalable. However, large volume pre-processing is difficult to implement efficiently so it is frequently skipped. ROLAP query performance can therefore suffer. 
Since ROLAP relies more on the database to perform calculations, it has more limitations in the specialized functions it can use. 
HOLAP encompasses a range of solutions that attempt to mix the best of ROLAP and MOLAP. It can generally pre-process quickly, scale well, and offer good function support. 
Other types 
The following acronyms are also sometimes used, although they are not as widespread as the ones above: 
• WOLAP - Web-based OLAP 
• DOLAP - Desktop OLAP 
• RTOLAP - Real-Time OLAP 
2.4 Dashboards (management information systems) 
In management information systems, a dashboard is an executive information system user interface that (similar to an automobile's dashboard) is designed to be easy to read. For example, a product might obtain information from the local operating system in a computer, from one or more applications that may be running, and from one or more remote sites on the Web and present it as though it all came from the same source 
Types of dashboards 


Dashboard of Sustainability screen shot illustrating example dashboard layout. 
Digital dashboards may be laid out to track the flows inherent in the business processes that they monitor. Graphically, users may see the high-level processes and then drill down into low level data. This level of detail is often buried deep within the corporate enterprise and otherwise unavailable to the senior executives. 
Three main types of digital dashboard dominate the market today: stand alone software applications, web-browser based applications, and desktop applications also known as desktop widgets. These latter would be driven by a Widget engine. 
Specialized dashboards may track all corporate functions. Examples include human resources, recruiting, sales, operations, security, information technology, project management, customer relationship management and many more departmental dashboards. 
Digital dashboard projects involve business units as the driver and the information technology department as the enabler. The success of digital dashboard projects often rely on the correct selection of metrics to monitor. Key performance indicators, balanced scorecards, sales performance figures — these are just some of the content appropriate on business dashboards. 
Interface design styles 
To some extent, most graphical user interfaces (GUIs) resemble an automobile dashboard. Although a computer dashboard is more likely to be interactive than an automobile dashboard, some product developers consciously employ this metaphor (and sometimes the term) in the interface design so that the user instantly recognizes the similarity. Some products that aim to integrate information from multiple components into a unified display refer to themselves as dashboards. Based on the metaphor of the instrument panel in a car, the computer, or "digital" version of a dashboard provides a business manager with the input necessary to "drive" the business. Highlights with colors similar to traffic lights, alerts, drill-downs, summaries, graphics such as bar charts, pie charts, bullet graphs, sparklines and gauges are usually set in a portal-like environment that is often role-driven and customizable. 
Benefits of digital dashboards 
Most organizations have various departments all contributing to its overall success and thus it is important to be able to assess the progress of each department. Digital dashboards, which are a type of executive information system, allow managers to do just that. To gauge exactly how well an organization is performing overall, digital dashboards allow you to capture and report specific data points from each department within the organization, thus providing a "snapshot" of performance. 
Some benefits to using digital dashboards include: 
• Visual presentation of performance measures 
• Ability to identify and correct negative trends. 
• Measure efficiencies/inefficiencies. 
• Ability to generate detailed reports showing new trends. 
• Increase Productivity 
• Ability to make more informed decisions based on collected BI (business intelligence) 
• Align strategies and organizational goals. 
• Save time over running multiple reports 
2.5 Data Mining 
Data mining is the process of sorting through large amounts of data and picking out relevant information. It is usually used by business intelligence organizations, and financial analysts, but is increasingly being used in the sciences to extract information from the enormous data sets generated by modern experimental and observational methods. It has been described as "the nontrivial extraction of implicit, previously unknown, and potentially useful information from data"[1] and "the science of extracting useful information from large data sets or databases."[2] Data mining in relation to enterprise resource planning is the statistical and logical analysis of large sets of transaction data, looking for patterns that can aid decision making. 
Background 
Traditionally, business analysts have performed the task of extracting useful information from recorded data, but the increasing volume of data in modern business and science calls for computer-based approaches. As data sets have grown in size and complexity, there has been a shift away from direct hands-on data analysis toward indirect, automatic data analysis using more complex and sophisticated tools. The modern technologies of computers, networks, and sensors have made data collection and organization much easier. However, the captured data needs to be converted into information and knowledge to become useful. Data mining is the entire process of applying computer-based methodology, including new techniques for knowledge discovery, to data. 
Data mining identifies trends within data that go beyond simple analysis. Through the use of sophisticated algorithms, non-statistician users have the opportunity to identify key attributes of business processes and target opportunities. However, abdicating control of this process from the statistician to the machine may result in false-positives or no useful results at all. 
Although data mining is a relatively new term, the technology is not. For many years, businesses have used powerful computers to sift through volumes of data such as supermarket scanner data to produce market research reports (although reporting is not considered to be data mining). Continuous innovations in computer processing power, disk storage, and statistical software are dramatically increasing the accuracy and usefulness of data analysis. 
The term data mining is often used to apply to the two separate processes of knowledge discovery and prediction. Knowledge discovery provides explicit information that has a readable form and can be understood by a user. Forecasting, or predictive modeling provides predictions of future events and may be transparent and readable in some approaches (e.g., rule-based systems) and opaque in others such as neural networks. Moreover, some data-mining systems such as neural networks are inherently geared towards prediction and pattern recognition, rather than knowledge discovery. 
Metadata, or data about a given data set, are often expressed in a condensed data-minable format, or one that facilitates the practice of data mining. Common examples include executive summaries and scientific abstracts. 
Data mining relies on the use of real world data. This data is extremely vulnerable to collinearity precisely because data from the real world may have unknown interrelations. An unavoidable weakness of data mining is that the critical data that may expose any relationship might have never been observed. Alternative approaches using an experiment-based approach such as Choice Modelling for human-generated data may be used. Inherent correlations are either controlled for or removed altogether through the construction of an experimental design. 
Recently, there were some efforts to define a standard for data mining, for example the CRISP-DM standard for analysis processes or the Java Data-Mining Standard. Independent of these standardization efforts, freely available open-source software systems like RapidMiner and Weka have become an informal standard for defining data-mining processes. 
Privacy concerns 
There are also privacy and human rights concerns associated with data mining, specifically regarding the source of the data analyzed. Data mining provides information that may be difficult to obtain otherwise. When the data collected involves individual people, there are many questions concerning privacy, legality, and ethics.[5] In particular, data mining government or commercial data sets for national security or law enforcement purposes has raised privacy concerns.[6][7] 
Notable uses of data mining 
Combatting Terrorism 
Data mining has been cited as the method by which the U.S. Army unit Able Danger had identified the September 11, 2001 attacks leader, Mohamed Atta, and three other 9/11 hijackers as possible members of an Al Qaeda cell operating in the U.S. more than a year before the attack.[citation needed] 
It has been suggested that both the Central Intelligence Agency and the Canadian Security Intelligence Service have employed this method.[8] 
Previous data mining to stop terrorist programs under the US government include the Terrorism Information Awareness (TIA) program, Computer-Assisted Passenger Prescreening System (CAPPS II), Analysis, Dissemination, Visualization, Insight, and Semantic Enhancement (ADVISE), Multistate Anti-Terrorism Information Exchange (MATRIX), and the Secure Flight program Security-MSNBC. These programs have been discontinued due to controversy over whether they violate the US Constitution's 4th amendment. 
Games 
Since the early 1960s, with the availability of oracles for certain combinatorial games, also called tablebases (e.g. for 3x3-chess) with any beginning configuration, small-board dots-and-boxes, small-board-hex, and certain endgames in chess, dots-and-boxes, and hex; a new area for data mining has been opened up. This is the extraction of human-usable strategies from these oracles. Current pattern recognition approaches do not seem to fully have the required high level of abstraction in order to be applied successfully. Instead, extensive experimentation with the tablebases, combined with an intensive study of tablebase-answers to well designed problems and with knowledge of prior art, i.e. pre-tablebase knowledge, is used to yield insightful patterns. Berlekamp in dots-and-boxes etc. and John Nunn in chess endgames are notable examples of researchers doing this work, though they were not and are not involved in tablebase generation. 
Business 
Data mining in customer relationship management applications can contribute significantly to the bottom line. Rather than contacting a prospect or customer through a call center or sending mail, only prospects that are predicted to have a high likelihood of responding to an offer are contacted. More sophisticated methods may be used to optimize across campaigns so that we can predict which channel and which offer an individual is most likely to respond to - across all potential offers. Finally, in cases where many people will take an action without an offer, uplift modeling can be used to determine which people will have the greatest increase in responding if given an offer. Data clustering can also be used to automatically discover the segments or groups within a customer data set. 
Businesses employing data mining quickly see a return on investment, but also they recognize that the number of predictive models can quickly become very large. Rather than one model to predict which customers will churn, a business could build a separate model for each region and customer type. Then instead of sending an offer to all people that are likely to churn, it may only want to send offers to customers that will likely take to offer. And finally, it may also want to determine which customers are going to be profitable over a window of time and only send the offers to those that are likely to be profitable. In order to maintain this quantity of models, they need to manage model versions and move to automated data mining. 
Data mining can also be helpful to human-resources departments in identifying the characteristics of their most successful employees. Information obtained, such as universities attended by highly successful employees, can help HR focus recruiting efforts accordingly. Additionally, Strategic Enterprise Management applications help a company translate corporate-level goals, such as profit and margin share targets, into operational decisions, such as production plans and workforce levels. 
Another example of data mining, often called the market basket analysis, relates to its use in retail sales. If a clothing store records the purchases of customers, a data-mining system could identify those customers who favour silk shirts over cotton ones. Although some explanations of relationships may be difficult, taking advantage of it is easier. The example deals with association rules within transaction-based data. Not all data are transaction based and logical or inexact rules may also be present within a database. In a manufacturing application, an inexact rule may state that 73% of products which have a specific defect or problem will develop a secondary problem within the next six months. 
Related to an integrated-circuit production line, an example of data mining is described in the paper "Mining IC Test Data to Optimize VLSI Testing." In this paper the application of data mining and decision analysis to the problem of die-level functional test is described. Experiments mentioned in this paper demonstrate the ability of applying a system of mining historical die-test data to create a probabilistic model of patterns of die failure which are then utilized to decide in real time which die to test next and when to stop testing. This system has been shown, based on experiments with historical test data, to have the potential to improve profits on mature IC products. 
Given below is a list of the top eight data-mining software vendors in 2008 published in a Gartner study. 
• Angoss Software 
• Infor CRM Epiphany 
• Portrait Software 
• SAS 
• SPSS 
• ThinkAnalytics 
• Unica 
• Viscovery 
Science and engineering 
In recent years, data mining has been widely used in area of science and engineering, such as bioinformatics, genetics, medicine, education, and electrical power engineering. 
In the area of study on human genetics, the important goal is to understand the mapping relationship between the inter-individual variation in human DNA sequences and variability in disease susceptibility. In lay terms, it is to find out how the changes in an individual's DNA sequence affect the risk of developing common diseases such as cancer. This is very important to help improve the diagnosis, prevention and treatment of the diseases. The data mining technique that is used to perform this task is known as multifactor dimensionality reduction.[11] 
In the area of electrical power engineering, data mining techniques have been widely used for condition monitoring of high voltage electrical equipment. The purpose of condition monitoring is to obtain valuable information on the insulation's health status of the equipment. Data clustering such as self-organizing map (SOM) has been applied on the vibration monitoring and analysis of transformer on-load tap-changers(OLTCS). Using vibration monitoring, it can be observed that each tap change operation generates a signal that contains information about the condition of the tap changer contacts and the drive mechanisms. Obviously, different tap positions will generate different signals. However, there was considerable variability amongst normal condition signals for the exact same tap position. SOM has been applied to detect abnormal conditions and to estimate the nature of the abnormalities.[12] 
Data mining techniques have also been applied for dissolved gas analysis (DGA) on power transformers. DGA, as a diagnostics for power transformer, has been available for centuries. Data mining techniques such as SOM has been applied to analyse data and to determine trends which are not obvious to the standard DGA ratio techniques such as Duval Triangle.[13] 
A fourth area of application for data mining in science/engineering is within educational research, where data mining has been used to study the factors leading students to choose to engage in behaviors which reduce their learning and to understand the factors influencing university student retention. 
Other examples of applying data mining technique applications are biomedical data facilitated by domain ontologies, mining clinical trial data, traffic analysis using SOM, et cetera. 

2.6 Process Mining 
Process mining techniques allow for the analysis of business processes based on event logs. They are often used when no formal description of the process can be obtained by other means, or when the quality of an existing documentation is questionable. For example, the audit trails of a workflow management system, the transaction logs of an enterprise resource planning system, and the electronic patient records in a hospital can be used to discover models describing processes, organizations, and products. Moreover, such event logs can also be used to compare event logs with some a-priori model to see whether the observed reality conforms to some prescriptive or descriptive model. 
Contemporary management trends such as BAM (Business Activity Monitoring), BOM (Business Operations Management), BPI (Business Process Intelligence) illustrate the interest in supporting the diagnosis functionality in the context of Business Process Management technology (e.g., Workflow Management Systems but also other process-aware information systems). 
Classification 
There are three classes of process mining techniques. This classification is based on whether there is an a-priori model and, if so, how it is used. 
• Discovery: There is no a-priori model, i.e., based on an event log some model is constructed. For example, using the alpha algorithm (Aalst et al., 2004) a process model can be discovered based on low-level events. There exist many techniques to automatically construct process models (e.g., in terms of a Petri net) based some event log (Aalst et al., 2004; Agrawal et al., 1998; Cook & Wolf, 1998; Datta, 1998; Weijters & Aalst, 2003). Recently, process mining research also started to target the other perspectives (e.g., data, resources, time, etc.). For example, the technique described in (Aalst, Reijers, & Song, 2005) can be used to construct a social network. 
• Conformance: There is an a-priori model. This model is compared with the event log and discrepancies between the log and the model are analyzed. For example, there may be a process model indicating that purchase orders of more than 1 million euro require two checks. Another example is the checking of the so-called “four-eyes” principle. Conformance checking may be used to detect deviations, to locate and explain these deviations, and to measure the severity of these deviations. An example is the conformance checker described in (Rozinat & Aalst, 2006a) which compares the event log with some a-priori process model expressed in terms of a Petri net. 
• Extension: There is an a-priori model. This model is extended with a new aspect or perspective, i.e., the goal is not to check conformance but to enrich the model. An example is the extension of a process model with performance data, i.e., some a-priori process model is used to project the bottlenecks on. Another example is the decision miner described in (Rozinat & Aalst, 2006b) which takes an a-priori process model and analyzes every choice in the process model. For each choice the event log is consulted to see which information is typically available the moment the choice is made. Then classical data mining techniques are used to see which data elements influence the choice. As a result, a decision tree is generated for each choice in the process. 
Software for process mining 
A software framework for the evaluation of process mining algorithms has been developed at the Technical University of Eindhoven and is available as an open source toolkit. 
• Process Mining 
• Prom Framework 
• Prom Import Framework 
2.7 Business performance management 
Business performance management (BPM) (or Corporate performance management, Enterprise performance management, Operational performance management, Business performance optimisation) is a set of processes that help organizations optimize their business performance. It is a framework for organizing, automating and analyzing business methodologies, metrics, processes and systems that drive business performance.[1] 
BPM is seen as the next generation of business intelligence (BI). BPM helps businesses make efficient use of their financial, human, material and other resources.[2] 
For years, owners have sought to drive strategy down and across their organizations, they have struggled to transform strategies into actionable metrics and they have grappled with meaningful analysis to expose the cause-and-effect relationships that, if understood, could give profitable insight to their operational decision makers. 
Now corporate performance management (CPM) software and methods allow a systematic, integrated approach that links enterprise strategy to core processes and activities. “Running by the numbers” now means something as planning, budgeting, analysis and reporting can give the measurements that empower management decisions. 
What is BPM? 
BPM involves consolidation of data from various sources, querying, and analysis of the data, and putting the results into practice. 
BPM enhances processes by creating better feedback loops. Continuous and real-time reviews help to identify and eliminate problems before they grow. BPM's forecasting abilities help the company take corrective action in time to meet earnings projections. Forecasting is characterized by a high degree of predictability which is put into good use to answer what-if scenarios. BPM is useful in risk analysis and predicting outcomes of merger and acquisition scenarios and coming up with a plan to overcome potential problems. 
BPM provides key performance indicators (KPIs) that help companies monitor efficiency of projects and employees against operational targets. 
Metholodies 
There are various methodologies for implementing BPM. It gives companies a top down framework by which to align planning and execution, strategy and tactics, and business unit and enterprise objectives. Some of these are six sigma, balanced scorecard, activity-based costing, total quality management, economic value-add, and integrated strategic measurement. The balanced scorecard is the most widely adopted performance management methodology. Methodologies on their own cannot deliver a full solution to an enterprise's CPM needs. Many pure methodology implementations fail to deliver the anticipated benefits because they are not integrated with the fundamental CPM processes. 

Metrics / Key Performance Indicators 
For business data analysis to become a useful tool, however, it is essential that an enterprise understand its goals and objectives – essentially, that they know the direction in which they want the enterprise to progress. To help with this analysis key performance indicators (KPIs) are laid down to assess the present state of the business and to prescribe a course of action. 
Metrics and Key performance Indicators (KPI’s) are critical in prioritization what has to be measured. The methodology used helps in determining the metrics to be used by the organization. It is frequently said that one cannot manage what cannot be measured. Identifying the key metrics and determining how they are to be measured helps the organizations to monitor performance across the board without getting deluged by a surfeit of data; a scenario plaguing most companies today. 
More and more organizations have started to speed up the availability of da

