
MAINTENANCE DATA PROCESSING
A reversed trend in maintenance data processing



1. The first digital transformation of maintenance started at the end of the 80’s, when the most 
technologically advanced companies started to transfer maintenance management from paper to 
computers, mainly databases for material and machine data and maintenance calendars. 

2. Then a second large wave of transformation started when CMMS systems appeared, providing resource 
planning, condition triggered actions, and (in the last 10 years) even insights. 

3. We can count the third wave of digital transformation with the appearance of industry 4.0 and the 
immersion in great amount of data. A massive flow of structured and unstructured data is being created 
and sent to the maintenance every second; immersing it in a large variety of data. 

4. But data is not information. Data has to be collected, processed and understood to make it information. 

5. These waves of transformations and the continuous evolution of software solutions had left different 
players with different systems on different levels of evolution which gap has to bridged by human data 
processing.

DATA CMMS INDUSTRY 4.0

TRENDS IN MAINTENANCE DATA



an individual unit, a raw fact that does not carry any specific meaning

processed, organized data, presented in a given context that is useful to humans

the meaningful link people make between information and organized experiences 

offering a framework to evaluate new experiences and information

QUALITATIVE DATA
collected through human observation. 

Describes, approximates and compares.

DATA

INFORMATION

KNOWLEDGE

KEY DEFINITIONS
DATA vs. INFORMATION vs. KNOWLEDGE

QUANTITATIVE DATA
measured in the form of numeric values, it 

measures or counts, it’s exact and structured

QUANTITATIVE INFORMATION
Quantitative data processed with context into 

human readable form.

QUALITATIVE INFORMATION
Data processed into communicable form.  



CONVERTING DATA OR INFORMATION

PROCESSING



EXTRACT VALUES OF HUMAN DESCRIPTION

PROCESSING

Quantification of qualitative data.

Extract values, comparable or numeric 
or scaled data from human description.

Quantification of qualitative data



EXTRACT VALUES OF HUMAN DESCRIPTION

PROCESSING

Qualitative data needs to be quantified 
before processing into quantitative 

information.

Quantitative informization of qualitative data



UNDERSTAND AND COMMUNICATE VALUES

PROCESSING

Quantitative data to qualitative data 
processing needs understanding of the 

data.

Qualitative informization of quantitative data



EXTRACT VALUES OF HUMAN DESCRIPTION

PROCESSING

Broader contextualizing and explaining 
information.

a.k.a reporting

Qualitative informization of quantitative information



INFORMATION INTO DATA

PROCESSING

This is how human understanding 
works. Our input is information and 

what we remember is data. That’s what 
computers can’t do (yet)



MAINTENANCE DATA PROCESSING

Qualitative to quantitative

Communicates 
qualitative 
information

Synthetizes 
qualitative and 
quantitative data 
into information

Translates and 
structures 
information into 
quantitative data

Processes qualitative data.
Organizes data
Synthetizes into information

Reality is an infinite 
data source

Actions

Observes reality



MAINTENANCE DATA PROCESSING

Quantitative to qualitative

Processes quantitative data.
Organizes data
Synthetizes into qualitative 
information

Reality is an infinite 
data source

A predefined 
segment of reality 
is converted into 
quantitative data

Quantitative data 
is stored and 
processed

Quantitative data 
is transformed 
into quantitative 
information

Translates and 
structures 
information into 
quantitative data

Actions



CHANGE IN TREND

Change analysis

Human observation –while it’s limited-
is holistic, prepared to sense not 
preseen data of the reality.

Sensor observation is precise, 
continuous, but limited to the range 
and design.

1. Continuous specific data collection



CHANGE IN TREND

Change analysis

1. Continuous specific data collection

Data processing is complex, contains a 
mix of quantitative and qualitative 
information.

Quantitative information is stored and 
processed on numeric level. (no 
understanding of values)

2. Change of information process



CHANGE IN TREND

Change analysis

1. Continuous specific data collection
2. Change of information process
3. Change of information quality

The main data processing step is 
quantification of qualitative data

The data processing including a human 
step due to necessity of decision 
making and transfer to CMMS system 
has an added level of qualification of 
quantitative data.



CHANGE IN TREND

Change analysis

1. Continuous specific data collection
2. Change of information process
3. Change of information quality

Legacy systems are in use, that aren’t 
prepared to process the data, using a 
reasonable human input.
The number of parallel systems have 
increased.

4. Legacy systems, increased data 
processing
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The seven properties of data quality
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collection is validated by its usefulness 
for the purpose.
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systems, without contradictions, and 
without different derivate information
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2. Validity

The amount and variety of data 
collection is validated by its usefulness 
for the purpose.

3. Consistency

The data must be consistent among all 
systems, without contradictions, and 
without different derivate information

7. Granularity

Level of detail that the data represents 
must be fit for the purpose of the 
derivate information quality.



Qualitative information

Applied knowledge

Quantitative data

MAINTENANCE DATA PROCESSING

Mixed data source



Quantitative information

Quantitative data

MAINTENANCE DATA PROCESSING

Quantitative information and data source



List item 1

List item 2

List item 3

List item 4

List item 5

Maintenance has a variety of new sources from autonomous assets through 
drones that are generating data in a previously unknown quantity and 

quality.

Maintenance is immersed in quantitative data that have to be made into 
qualitative or human readable information

Processing the data to information has become impossible without pre-
processing it to quantitative information. 

Connecting the quantitative information with our legacy CMMS systems 
remains a human chore, putting great responsibility on the data processing

the ultimate goal of the data collection: converting it into information and 

bringing it down to the level of decisions, actions and reactions
Actions

Connection

Information

Data processing

Data collection

SUMMARY
From data collection to action
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