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Machine-readable data:  

“data in a format that can be easily processed by a computer without 
human intervention while ensuring no semantic meaning is lost.”
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* Definition from the US OPEN Government Data Act. January 2019
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DATA QUALITY CHALLENGES
Progressive loss of data quality over time



Get quality right first time – Toyota principal 5

‒ Data quality is addressed during the data creation 
phase to ensure the accuracy of future decisions;

‒ Data aggregation from multiple sources turns data silos 
into coherent and relevant information;

‒ Analysis of that information by experts creates 
corporate knowledge;

‒ That expert knowledge enables informed decision
making.
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Specify machine-readable data, not digital data

‒ Machine-readable data, is data in a format that can be 
automatically read and processed by a computer, such 
as JSON or XML;

‒ Machine-readable data must be structured data;

‒ Digital material may not be machine-readable.  A PDF 
document containing tables of data is digital, but not 
machine-readable because a computer would struggle 
to access the tabular information – even though the 
tables are human readable.

Source:    http://opendatahandbook.org/glossary/en/terms/machine-readable/
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Standards are designed to referenced in contracts

‒ When purchasing equipment or materials, 
owner/operators specify a manufactured product must 
conform to an international standard such as ISO 15;

‒ Owner/operators also frequently specify that the 
manufacturer must be accredited to an international 
standard such as ISO 9001;

‒ So why do owner/operators fail to insist that the data 
they require describing the product must conform to 
an international standard such as ISO 8000?

‒ The result of failing to specify data quality standards is 
a build up of extra costs, known as a technical debt.
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Standards are designed to referenced in contracts

To ensure ISO 8000 compliant data, a specific clause such as 
below can be added to purchase orders:

The contractor, sub-contractor or supplier shall, as and 
when requested to do so, supply technical data in a 
machine-readable format on any of the items covered in this 
contract as follows:

“The supplier shall supply technical data for the products or 
services they supply. Each item shall contain an ISO 8000-
115 compliant identifier that is resolvable to an ISO 8000-
110 compliant record with free decoding of unambiguous, 
internationally recognized identifiers.”
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ISO 8000-1: 2011, data quality - architecture
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Properties and values from API 5CT
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Properties and values from API 5CT
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Properties and values from IEC-CDD
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Properties and values from IEC-CDD
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Managing the detail allows users to score data quality



Summary: ISO 8000 essentials

‒ The ability to create, collect, store, maintain, transfer, 
process and present data to support business processes 
in a timely and cost effective manner requires both an 
understanding of the characteristics of the data that 
determine its quality, and an ability to measure, manage 
and report on data quality;

‒ The approach of the master data quality series of parts of 
ISO 8000 is to address data quality from the "bottom up", 
i.e., from the smallest meaningful element, the property 
value;

‒ One of the key aspects of managing master data quality is 
managing duplication. A consistent approach to 
managing and eliminating inappropriate duplication is a 
critical part of master data management.
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ISO 8000 is designed to work with other standards

‒ ISO 8000-1 is one of the three normative references in 
ISO 18101-1 and drives data quality and characteristic 
data exchange in that asset intensive industry 
interoperability standard;

‒ The data dictionary is an effective way of managing the 
differing classes, properties values, and units of 
measure from multiple sources, such as an ISO 13584 
parts library, an ISO 15926 reference data library, the 
CIFHOS reference data library, or the IEC 61360 
common data dictionary (IEC-CDD);

‒ The identification scheme in ISO 29002-5 is used by the 
IEC-CDD, the ecl@ss classification schema, IEC 62832 
Industrie 4.0 (I4.0) components, including the asset 
administration shell.
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ISO 8000 compliant, quality master data is:

‒ Derived from entries in a data (concept) dictionary;

‒ Structured data;

‒ Machine readable;

‒ Exchangeable without loss of meaning;

‒ Portable between systems.
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Appendix 1:  ISO 8000 approach to the SPIR process
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Waste is an activity that absorbs resources but creates 
no value.  The current SPIR process is disjointed, lacks 
flow and is an inefficient method of exchanging data;

− silo thinking; each party only looks inward to their 
own operational requirement and they never 
explain their exact requirements to the other 
parties;

− extensive rework is required every time because 
data quality is not checked from the user 
perspective until handover to maintenance;

− there is no transparency in the process.

Appendix 1:  The current SPIR process is full of waste
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1. a radical realignment of the process;

2. the introduction of a continuous process;

3. data quality must be built into the start of the 
process;

4. silos must be broken down between the project 
and operations teams;

5. the other process elements that operations and 
maintenance require to identify the requirements 
must be incorporated.

Appendix 1:  How do we eliminate the waste?
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Extending the SPIR decision process to 
include operating factors reduces inventory
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Live visibility for all parties in the project on the SPIR progress and 
quality, reduces reporting time and increases transparency
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Live visibility for all parties in the project on the SPIR progress and 
quality, reduces reporting time and increases transparency



Appendix 2:  industrial data quality standards
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ISO 8000 - data quality management series ISO 8000 - master data quality series

Part 60: Overview of process assessment Part 8: Information and data quality: concepts and measuring

Part 61: Process reference model Part 100: Exchange of characteristic data: overview

Part 62: Organizational process maturity assessment
Part 110: Exchange of characteristic data: syntax, semantic 
encoding and conformance

Part 63: Measurement framework Part 115: Quality identifiers

Part 64: Organizational process maturity assessment: application of the test 
process improvement method

Part 116: Authoritative Legal Entity Identifier (ALEI)

Part 65: Process measurement survey Part 120: Provenance

Part 66: Data quality management assessment Part 130: Accuracy

Part 81: Data quality assessment based on data profiling Part 140: Completeness

Part 82: Data quality assessment methods: data rule Part 150: Quality management framework



Appendix 2:  industrial data quality standards
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ISO 29002 - Exchange of characteristic data ISO 22745 - Open technical dictionaries and their application to master data

Part 4: Basic entities and types Part 1: Overview and fundamental principals

Part 5: Identification scheme Part 2: Vocabulary

Part 6: Concept dictionary terminology reference model Part 11: Dictionary representation

Part 10: Characteristic data exchange format Part 13: Guidelines for the formulation of terminology

Part 20: Concept dictionary resolution services Part 14: Dictionary query interface

Part 31: Query for characteristic data Part 20: Procedures for the maintenance of an open technical dictionary

Part 30: Identification guide representation

Part 35: Query for characteristic data

Part 40: Master data representation



ISO 8000: the international data quality standard
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Thank you
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