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Calibration Certificates and Lab Automation

Calibration Certificates 
and Lab Automation



With current certificates, 
all data entry is manually

• No format for Calibration Certificates

• Different way to present results (values, 
units, etc.)

• Documents designed for persons, no for 
automated systems



Data management in Industry 4.0 

• From the physical to the digital world. Information from the physical world is captured 
and a digital record of it is created. 

• From digital to digital. In this step, information is shared and interpreted using 
advanced analytics, scenario analysis, and artificial intelligence to discover relevant 
insights. 

• From the digital to the physical world. Algorithms are applied to translate the decisions 
of the digital world into effective data, stimulating actions and changes in the physical 
world.



Calibration Data Exchange
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Data Exchange Language



DCC sample



Confidentiality

Authentication

Integrity

Additional Benefits



Administrative Data

Administrative information, 
Gauge identifications, dates, 
owner, calibration laboratory

Measurement Results

Measurement results data, 
including uncertainty, SI 
Digital units

Comments

Additional information, 
and/or documents 
considered in the 
calibration process.

Documents

Humand readible versión 
like a PDF, other important
referenfes

DCC Structure
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Digital Signature

The signature of a DCC



Digital 
Signature

<ds:Signature>
<ds:SignedInfo>

<ds:CanonicalizationMethod
Algorithm="http://www.w3.org/TR/2001/REC-xml-c14n-
20010315"/>

<ds:SignatureMethod
Algorithm="http://www.w3.org/2000/09/xmldsig#rsa-sha1"/>

<ds:Reference URI="">
<ds:Transforms>

<ds:Transform
Algorithm="http://www.w3.org/2000/09/xmldsig#enveloped-
signature" />

</ds:Transforms>
<ds:DigestMethod

Algorithm="http://www.w3.org/2000/09/xmldsig#sha1"/>
<ds:DigestValue>...</ds:DigestValue>

</ds:Reference>
</ds:SignedInfo>
<ds:SignatureValue>...</ds:SignatureValue/>
<ds:KeyInfo>...</ds:KeyInfo>

</ds:Signature>
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RefTypes are attributes that can be 
used to identify nodes in a DCC.
For example: Influence Conditions

RefTypes in DCC

The NameSpace:
i.e. there is a basic namespace that 

contains a set of refTypes that are 
useful in DCCs of any kind.

RefTypes will be transferred to a TemaTres instance, 
where they are publicly available.



DCC Developments
• https://www.ptb.de/dcc/

• Schema Definition
• Videos
• Tutorials

• PTB Good Practices (Temperature)

• Different labs has started DCC Development
• NIMT (Thailand)
• NIM (China)
• VTT MIKES (Finland)
• INTI (Argentine)
• CENAM (México)

• The GEMIMEG Tool (Web development for DCC)



New DCC Developments
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