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Introduction

As digital technology advanced during the 80’s and early 90’s and digital information management systems
became the norm, the issue of system integration and data warehousing became a critical part of rendering
business value for data systems. It quickly became clear that data warehousing was capable of contributing to Data
and Information Quality problems without proper oversight and management. To preventing data quality problems
and allow for the management of information as an asset with processes, Total Quality Management (TQM) (and
later Total Quality Data Management (TDQM)) was propagated by MIT, as a policy to treat data and information as
an Enterprise Asset. Currently, this is evolving into a policy of Data Governance under the position of Chief Data
Officer (CDO) in businesses and enterprises worldwide.

The I1SO 8000 Data Quality standards, initiated in 2005, focused on supporting data dimensions in the quality
processes advocated in ISO 9000 and ISO 9001. The critical role of Master Data in Data Quiality business processes
was identified and addressed in the ISO 8000 part 100 series. Discussions and debate on the understanding of data
and Data Quality vs Information Quality remains an interesting topic, especially when Data and Information Quality
measurement and Return on Investment (ROI) are supported as a means of putting data quality programs into
action. Processes and change management to ensure the successful implementation through the total organization,
including Data and Information Quality ownership, remains a challenge.

This article put emphasis on the deeper understanding of data, information, and how standards can support
management leadership to achieve Master Data Management. This paper supports matching framework to
language and employee needs by leveraging ontology principles underlined by the ISO 8000 part 100 series.

Data and information management systems are an essential and integral part of the modern business landscape.

Human Needs and the Data Hierarchy

In 1943, psychologist Abraham Maslow introduced his theory of the Hierarchy of Human Needs, in which users
seek to address fundamental physiological needs first, and then progress upward through higher-level needs for
safety, then love, esteem, and, finally, self-actualization (1). This theory of human motivation is depicted in the
shape of a pyramid with the most fundamental physiological needs at the bottom and increasingly higher-order
needs built on top. At the apex is “self-actualization,” a psychological state in which an individual has fulfilled each
previous level of need (food/shelter/safety, love, esteem) and is able to reach his or her full potential.

Bostick in his book, “Ascending the Data Infrastructure Hierarchy”, uses the triangle framework to investigate data
infrastructure needs (2). His equivalent hierarchy renames the five stages as Tribal, Enforced, Standardized,
Actualized and Peak performance.
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In view of the rapid increase of daily data and the volumes of unstructured data foreseen in the near future,
business will need new ways to manage data of all types with workflow and processes to turn raw data into quality
actionable information. One can imagine a similar hierarchy of needs for Data — beginning with data creation and
storage at the foundation levels, reaching to actionable information in distributed data centers ensuring business
success. Taori and Caroyano suggest in “Data as a Service and the Analytics Hierarchy of Needs” the following
levels in the Data as a Service (DaaS) hierarchy (3). Refer to Figure 1 below.
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The relationships and similarities between the Data and Language hierarchies is defined and explained below. It is
necessary to have this understanding as it enables the construction of an Ontology that will be defined and
supported by our Standards.

In the new oxford dictionary, data is defined as: “facts and statistics collected together for reference and analysis”.
Data is associated with syntax, otherwise it would not be machine readable. In another way Data can also be
regarded as Symbols and Senses.

What we call facts can vary from person to person, based on individual perception. Perception can be defined as
the way in which something is regarded, understood or interpreted. The word “Collar” might mean the collar of a
shirt, a collar to lead a dog, or a mechanical collar to a bearing, for example. Data is based on the individual
perception of a word. A collection of data for which there is no relation between the pieces of data is not
information. Data should not be confused with Information. Information has reference to meaning and memory.
Information relates to description, definition, or perspective and may originate from data.

We need to reach agreement in understanding the relationships among data. The problem is that we
associate symbols, words, and pictures in the mind of what we believe is true. The solution is that we need to reach
agreement on the understanding of the words in question. This requires semantics and semantic encoding.

Beliefs tell us how something may be. Knowledge tells us how something is. Learned knowledge is distilled out of
beliefs. It has to do with experience, reflection and understanding. Knowledge is not about what we know, but what
we don’t know and need to find out or discover. Knowledge is comprise of strategy, practice, method or approach.
It helps to focus attention and is about possibilities and making decisions without fear of making mistakes. We need
to change the power of belief we vest in symbols.

Intelligence is a process or innate capacity to use pure knowledge in order to respond to ever-changing
requirements. It is the ability to perceive information and retain it as knowledge to be applied as an adaptive
behavior within the environment. In the mental capacity it involves the capability to reason, plan, think abstractly,
resolve problems, comprehend complex ideas, and learn from experience, and reflects a deeper capability of
comprehending our environment.

Through pure thought and intelligence, awareness is achieved. Awareness is the ability to directly know, perceive,
feel, be conscience of events, objects, thoughts or emotions, all without necessarily implying understanding.
Awareness leads to new improvements, new ideas, and new solutions.

By balancing the adaption of intelligence and awareness, wisdom is achieved. Wisdom determines how an
organization grows and flows. wisdom is the ability to having experiences, knowledge, good judgment, awareness
and understanding - i.e. the quality of being wise. Wisdom arises out of the foundational principle of intelligence
and how it is understood. In short: the ability to adapt by looking for real truth, or to base decisions out of that
what is true or in accordance with fact or reality.

Using Data and Language Hierarchies to Satisfy Business and Human Needs

It is well-known that Data and Information Quality do not happen merely by themselves; they are accompanied
by dedicated management processes and effort. The hierarchical relationships between human requirements
and data, as described above, can only be achieved via language facilitation. It entails a spiral process whereby
the lower level elements need to be implemented and understood before the next level can be successfully
implemented or achieved. The driving force in the progress of Data and Information Quiality to next levels in the
hierarchy of requirements, is achieved by leadership, facilitated by language and ontology. Refer to figure 4
below:

VOLUME 13 | ISSUE 1 | APRIL 2017 1 8 )



Leadership Hierarchy

The change management and driving force for Data and Information Quality is initiated by bold leadership. The
equivalent leadership hierarchy consists of the levels: — (Manage Perception, Art of Agreement, Channel Attention,
Timeless Awareness, Destined Truth). These levels are illustrated in figure 5 below.

The upward leadership spiral (Refer Fig 4) to
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Pragmatic Framework for Data and
Information Quality

Data and Information Quality are measured in terms of “meeting requirements”. Data is regarded as quality data if
it conforms to the required syntax and can be interpreted within the required semantics. Quality Data and
Information therefore entail syntax, semantic encoding, as well as pragmatics. To measure Quality Data and
Information, the right answers need to be asked and evaluated. Getting to the right questions that will lead to the
higher levels of Data and Information quality as depicted in the hierarchical discussions above is a challenge. By
applying the leadership hierarchy and performing the activities of Analyze, Identify, Action, Motivate, and Serve, as
well as performing quality inquiries on the needs or requirements hierarchies with the support of the language
hierarchy will contribute to the Data Quality hierarchy. Asking and evaluating questions according to a systematic
framework and sequence (1 to 20) as suggested in Figure 6 below, add great value to the measurement of Quality
Data and Information.
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ISO 8000 Data and Information Quality

ISO 8000 is a Data Quality standard developed to support the management of data as an asset. ISO 8000
supports the quality processes as defined in ISO 9000 and ISO 9001, and was developed to support the Data
and Information Quality needed in technical and business processes.

ISO 8000 fully supports the leadership spiral approach as described above, thus ensuring business
requirements are be met and supported by quality data and information. It is facilitated by language structured in
an ISO 8000 specified ontology ensuring the fundamentals of the applicable governance rules. Refer to Figure 7
below:
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ISO 8000 part 100 series is dedicated to ensuring maintainable and quality Master Data that can be exchanged
independently from the software application. Part 110 deals with data syntax, semantic encoding, and Data
Requirement specifications. Part 120 deals with provenance, part 130 with accuracy, and part 140 with
completeness. The scope of ISO 8000 part 100 series is illustrated below:

Each part being a standard in its own right....

Prerequisite for ISO 8000 part 100
(Master Data) Compliance

The main objective of ISO 8000 part 110 is to structure
master data unambiguously for data portability between
systems. In practical terms it means that the data must
conform to a defined syntax and be semantically
encoded, conforming to international recognized
identifiers with entries into an open technical dictionary
(OTD) for related parties. The data dictionary entries
must have an identifier, term, and clear definition. A
typical structure of an OTD is illustrated below:
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Figure 10: Example structure of Open Technical Dictionary

Ontology

An ontology is an explicit formal specification of how to represent the objects, concepts and other entities
consistent with the definitions recorded. In information technology, an ontology is a set of concepts - such as things,
events, and relations - that are specified in some way (such as specific natural language or coded as described in
ISO 8000 part 110) in order to create an agreed-upon vocabulary or schema for exchanging information. The
backbone of an ontology consists of a generalization or specialization hierarchy of concepts, i.e. a taxonomy.

Value of Ontology in Data Quality

Once the philosophy of data and information as an asset is adopted, as well the language and the leadership
pyramids spiral, quality controls can be built into data aggregation (whether by manual entry, bulk upload or big
data flows). This should be designed into the data sourcing and acquisition strategy, supported by the appropriate
designed IT architecture. Mapping the aggregated data from a staging area against a well-defined Master Data
Governance and management system, can only be achieved once a common taxonomy and well-managed
metadata is integrated into the ontology. This also serves as a basis for cleaning and structuring data after extract,
transfer, and load (ETL) processes are performed and data is transferred from one system to another. Data
Governance is only possible with the existence of an enterprise dictionary for regulating and gate keeping new item

entries.
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Conclusion

The current data explosion results in a struggle for actionable information based on quality data. Quality data is
very much internal focused and quality information external. Human beings are the target audience of quality
information in the end, and the challenge is to bridge human thought and ideas to ensure that the correct data
and actionable information is provided in support of the required hierarchical needs. An ontology backed by
standards such as ISO 8000 is a necessity, and ensure human thinking is represented in a digital environment.
Understanding of business requirements, facilitated by language capability, supported by an ontology in an open
technical dictionary, based on standards such as ISO 8000, will ensure data and information quality within a
governed IT environment.

Refer to figure 11 below:
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"l understand that the more data the world collect, the bigger problem is
manifested due to a lack of human awareness, which is not a fuzzy philosophical
flourish, but a key part of the brain's machinery for processing data.

To support an emerging shift of consciousness in the world, people are in need
of real world tools and inspiration to cause positive change and support a
higher vibration."
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