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“If you do not change direction, you may end up where you are heading.”

Lao Tzu
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The magical App for improved cooperation and human development.
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Introduction 

Companies increasingly recognize that the analysis of business information (business intelligence) can generate decisive competitive advantages.

Thus, there is more emphasis on looking for strategies and techniques to make valuable business process data visible, available, and interpretable.

In addition, the compliance guidelines BCBS 239, Basel II and III, SOX, and Solvency II have led to legal requirements for a minimum level of quality in reporting and planning data and processes. The establishment of enterprise-wide data management thus continues to be one of the major challenges for IT and management in the years to come.

Data quality is an integral success factor in the establishment of an optimal information infrastructure. A 2002 study from "The Data Warehousing Institutes" (TDWI) calculates that poor data quality in the US cost about $622 billion.

A basic requirement for adequate data quality is standardized and integrated data and information management, and companies taking steps to reach this goal recognize the crucial role of metadata.

Metadata describe data. They abstract from specific applications and thus establish data neutrality. This allows data to be integrated and used in other contexts.

Many projects in the context of decision support information systems, in particular business intelligence systems (BI) or big data initiatives, fail due to insufficient data quality. Data quality deficiencies have ramifications ranging from the need for post hoc data correction over reduced acceptance of the BI system to suboptimal decisions and insufficient support of operative business processes. 

Gartner market research stated in 2006: Poor data quality costs a typical organization 20% of revenue.... A 2011 study by the Würzburg researcher BARC determined that poor data quality has various negative effects. It causes workers to be less satisfied when they have to spend a lot of time on unnecessary data cleansing. 61% of the surveyed also report increasing costs from poor data quality. 47% noted a decrease in customer satisfaction.

The worldwide financial and economic crisis after 2007 can retrospectively also be regarded as a data quality crisis. Despite far-reaching compliance requirements, many financial service companies have not been able to aggregate and prepare their risk data in a way to adequately control their risks, and they are still struggling in 2017. Besides factors such as homogeneous conceptual understanding, a modernized process and system architecture, and data governance, adequate and comprehensive data quality management as well as a maximally integrated metadata management also play a crucial role in efficient and reliable data management.

In the era of Big Data, data is viewed as the new oil and the available data volume worldwide multiplies every year. The requirements for transparency and data stream quality continue to increase, because these are considered essential for partially or completely new applications in decision support and other areas.
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Figure 1: Volume forecast for digital data generated per year from 2005 to 2020 worldwide (in exabyte). Source: Digital Universe study.

Metadata and metadata management are important aids for ensuring adequate data quality. Metadata fall into roughly two categories:
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Table 1: Metadata categories

Data abstraction, i.e. the generation and use of appropriate metadata, could be a suitable tool for getting a handle on growing data volumes. However, enterprises and government institutions hesitate to invest in relevant projects and infrastructures for successful data management, because they generally focus primarily on data collection and business applications, in particular on the potential for rationalization and efficiencies in business processes.

But what use are larger data piles when quality and origin remain uncertain and when the costs for development and operation in data maintenance, integration, and analysis are proportional to the data volume?
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Figure 2: Worldwide interest in the search term "big data" from April 2007 to April 2017. Source: Google Trends.

When the first hype for "big data" is over and subsequent sobering sets in, we may enter an era of "data quality" or "trusted data".
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Figure 3: Worldwide interest in the search term "data quality" from April 2007 to April 2017. Source: Google trends

At this time, such a trend is not perceivable yet. Perhaps the world first needs to realize that new technologies and "more data" do not bring additional value by themselves and that GIGO (garbage in, garbage out) continues to remain a valid principle. Or perhaps another global financial crisis is required to redirect the focus to essential values. 

The goal of this book is to take the current concepts and trends and tune the minds of project managers, IT managers, IT architects, analysts, developers, and business leaders back to the topics of data quality management and integrated metadata management.

Troisdorf, April 2017. Ulrich Hambuch

ONE

Business Intelligence and Big Data

The history of IT-based management support goes back to the 60s of the last century. As soon as electronic data processing came into commercial use, attempts were made to support business leaders with information systems. After the first attempts failed, due to unrealistic expectations in the technical and organizational context of the time, people were successful in developing individual systems geared towards specific user groups or tasks. These were established as "decision support systems" (DSS) and later "management support systems" (MSS). In the 90s, approaches around central data repositories took hold, with so-called "data warehouses" as well as multidimensional analysis using OLAP technologies. Since the mid-90s, a new multilayered concept of decision support information systems has come to the forefront: Business Intelligence. This includes classic reporting systems, analytical applications, data mining, but also so-called corporate or business performance management and analytical customer relationship management.
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Figure 4: History of decision-support information systems

Since about 2012, technological advancements have brought new concepts into practice such as "big data" and "advanced analytics," which are supposed to facilitate the analysis, collection, and processing of large data volumes (in the petabyte range).

There is a trend to take the concepts of CIF (Corporate Information Factory) and Bill Inmon's DW 2.0 (2008) architecture, which involves processing of structured and semi structured data from multiple data sources, and to supplement these with new technologies (NoSQL databases, Hadoop, HANA) and new approaches to data modeling (Data Vault).
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Figure 5: Corporate Information Factory / DW 2.0 after Inmon 2001

The graphic presents the original DW 2.0 architecture of Corporate Information Factory after Bill Inmon. Other EDW architectures and their extension with big data components will be discussed in more detail in a later chapter. However, the basic architecture blueprint has remained unchanged since 2001, even if nomenclature and technologies have developed further. Bill Inmon importantly pointed out that a big data system cannot and will not replace a data warehouse meeting high quality needs and regulatory requirements. In holistic data management, big data should thus be regarded as a complementary concept and a family of complementary technologies rather than a so-called "disruptive technology."

When it comes to the analysis layer, approaches emphasize attractive and dynamic visualizations ("dashboards") and storytelling, and ambitious statistical models are implemented using freely available programming languages such as R or Python.
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Figure 6: Advanced Analytics with tableau

Over the next years, business practice will have to prove in how far the new technologies or the well-known freely available programming languages can be used to capture, structure, integrate, and analyze the ever-greater data volumes ethically, economically, correctly, meaningfully, and legally. 

The so-called father of the Data Warehouse, Bill Inmon, even goes so far as to warn: 

“...any executive that would use Big Data for Sarbanes-Oxley reporting or Basel II reporting isn't long for his/her job.”
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