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Overview: Who?

Contributor of version 3.0, 
2018

Quality Information Framework

Is an ANSI standard sponsored by the DMSC and/in an A-Liaison to

Dimensional Metrology Standards Consortium

Member of the DMSC



Overview: What is QIF?

QIF is…

Integrated set of information models for effective 
exchange of metrology data through the entire 
manufacturing product-quality lifecycle (product design, 
inspection, planning, execution, analysis and reporting)

Contained in files written in the XML Schema Definition 
Language (XSDL)

Ensuring metrology data integrity and interoperability in 
Model Based Enterprise implementation

Supporting Digital Thread concepts



Overview: What is QIF?

QIF enforces 
standardization by 
requiring that all 
the XML instance 
files conform to 
the QIF schemas

QIF data is 
contained in a 
QIF instance 
files called 

“documents”

Output to the Level-up World

QIF models include quality 

characteristics and 

measurement features as 

defined in:

›  ASME Geometric Dimensioning 

and Tolerancing (GD&T)

› ISO Geometrical Product 

Specifications (GPS)

› Dimensional Measuring 

Interface Standard (DMIS). 



Overview: Why?

✓ Enables companies to capture, use, and re-use 
metrology-related information throughout the 
PLM/PDM domain

✓ Supports seamless exchange and sharing of 
metrology data across the manufacturing process 

✓ Promotes production optimization

✓ Minimizes quality information loss, lack of features 
or capabilities and translation errors

✓ Intelligently organizes inspection data 
generated by inspection technologies to 
provide output in a standard format

✓ Contributes to feedforward and feedback flow of 
quality information   

✓ Satisfies numerous customer use-case 
requirements and workflows scenarios

✓ Manufacturers have a standard platform for 
setting up a connected digital manufacturing 
infrastructure

The need for a “common communication language” 



QIF Version 3.0 
Information 
Architecture
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Users of the QIF are not 
required to implement the 
entire model. 

Any of the six application 
models may be used singly for 
exchange of quality data. 

QIF Version 3.0: Information Architecture 

Trimek Use Case focuses
on this application area

System-wide interoperability is 
achieved by partitioning the 
information model between a 
QIF Library of common, 
reusable components, and six 
information models for unique 
application areas. 
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Conformance

Software programs that implement this 

specification to read QIF instance files must: 

› Be able to read any valid QIF XML instance file 

and extract all numerical and semantic data 

correctly. 
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Tracking Information: Identifiers

QIF assigns identifiers whenever schema 

instances are created for any measurement 

object that is to be referenced (feature, 

characteristic, rule, resource, etc.) as well as the 

QIF Document itself:

› When related information is in a single file, it 

is either nested hierarchically or connected 

using identifiers (ids) that are local to the 

file.

› When related information is in separate files, 

it is connected using a combination of local 

ids and QIF Persistent Identifiers (QPIds), 

which are universally unique (UUID).



Boundary representation 
models of the sort found at 
the core of commercial CAD 
systems:

✓ Geometry 

✓ Topology 

✓ Mesh representations 

✓ Visualization 

The QIF Library contains fifteen schema files that support the QIF Application schema files.

They include: 

About QIF Library

Unimetrik use STEP 
files (Standard for 

the Exchange of 
Product model data)

Product and manufacturing 
information (PMI):

✓ Geometric dimensioning 
and tolerancing information

✓ Digital product definition 
data practices

✓ Geometrical product 
specifications 

✓ Others



QIF Results
Information Model
Express the results of dimensional inspection



› A control placed on a feature

› A specification limit, a 

nominal with tolerance, a 

feature control frame

› A tangible portion of a 

physical part (hole with 

diameter dimension)

› A derived, constructed, 

intangible portion of a part

Features & Characteristics

The fundamental constructs behind QIF:

Features Characteristics

Usually GD&T

The aspects we
measure with metrology

HW and SW

Determine if the 
manufactured part meets or 

fails the specifications  



Features Element (Measurement Features)

Required element

Optional element

Name assigned to the feature, optional links 
to upstream CAD data…  

Shareable information to various features of a part 
(e.g. the diameter of 4 holes in a manufactured part) 

Non-shareable information to various features of a 
part (e.g. nominal location points of each of the 4 
holes in a manufactured part) 



QIF XML Document – Features Example



Characteristics Element (Quality Characteristics)

Required element

Optional element

Part of a characteristic that can be shared among different 
characteristics (e.g. standard diameter tolerance from a 
manufacturer for a part) 

Part of a characteristic that is not shared among different 
characteristics (e.g. diameter tolerance for a set of holes, all with the 
same diameter. The shared diameter becomes the target value.)

Used to apply a tolerance to an individual feature 



QIF Results XML Document - Characteristics Example



QIF Results XML Document - Characteristics Example



The results element

Information about the
file, e.g. TimeCreated

Information about a set of 
related measurements of 
the part

Describes physical object: 
manufactured part that was
inspected

Information common to all
product measurements in 
the file, workflow details, 
inspection resources used

Required element

Optional element



High level view of the Measurement Results element 

QIF id of the measurements results

User defined attributes

Traceability information that applies to this set of measurements
results (e.g. name and ID of report preparer, date of preparation…)

Globally unique identifier to this set of measurements results

URI, references to additional files created in the measurement
process, a photo, reports…

Results about features that were measured

Results about characteristics that were used and evaluated

Status of the measurement results (e.g. fail, pass…)

QIFIds of actual component involved in the measurement
results

Required element

Optional element



The Actual Component Type Data Type 

QIF id of actual component, for referencing

User defined attributes

Serial number of the actual component

Record of any changes to the product beyond what is
recorded in the product model

Inspection status of the actual component

Traceability information for the actual component

Required element

Optional element



QIF Results XML Document Example



QIF Results XML Document Example



Approaching 
a QIF XML 
Document



How to Approach a QIF XML Document

Reusable definitionA specific definitionTo be measuredResult of measurement

PMI in QIF

Feature

Reference connections among feature data objects in a QIF XML instance file 

Through the identifiers (IDs) we search and connect



How to Approach a QIF XML Document

Reusable definitionA specific definition or
group

Individual to be 
measured

Result of measurement of the characteristic

Deviation - Pass/fail

PMI in QIF

Characteristics

References connections among characteristic data objects in a QIF XML instance file 

Through the identifiers (IDs) we search and connect

Global tolerances



Additional QIF
Information

28



Additional QIF Information

› https://qualityinformationframework.github.io/

https://qualityinformationframework.github.io/


This project has received funding from the European 
Union’s Horizon 2020 research and innovation 
programme under Grant Agreement No. 958264

The material presented and views expressed here are the 
responsibility of the author(s) only. The EU Commission takes 
no responsibility for any use made of the information set out.

Thank you


	Slide 1: Quality Information Framework (QIF)
	Slide 2: Contents
	Slide 3: Overview
	Slide 4: Overview: Who?
	Slide 5: Overview: What is QIF?
	Slide 6: Overview: What is QIF?
	Slide 7: Overview: Why?
	Slide 8: QIF Version 3.0 Information Architecture 
	Slide 9
	Slide 10: Conformance
	Slide 11: Tracking Information: Identifiers
	Slide 12: About QIF Library
	Slide 13
	Slide 14: Features & Characteristics
	Slide 15: Features Element (Measurement Features)
	Slide 16: QIF XML Document – Features Example
	Slide 17: Characteristics Element (Quality Characteristics)
	Slide 18: QIF Results XML Document - Characteristics Example
	Slide 19: QIF Results XML Document - Characteristics Example
	Slide 20: The results element
	Slide 21: High level view of the Measurement Results element 
	Slide 22: The Actual Component Type Data Type 
	Slide 23: QIF Results XML Document Example
	Slide 24: QIF Results XML Document Example
	Slide 25: Approaching  a QIF XML Document
	Slide 26: How to Approach a QIF XML Document
	Slide 27: How to Approach a QIF XML Document
	Slide 28: Additional QIF Information
	Slide 29: Additional QIF Information
	Slide 30: Thank you

