
ISO 23247 Digital Twin 
Use case Testing

Results of August 11 Conference call
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Use Case 1 – flexible schedule for robot drill & fill

On-shoring can increase by 50% 
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MTConnect
<Events>

<WorkingStepDataSet dataItemId="I22a766e4465" 

timestamp="2020-07-28T20:27:06.147161Z" 

name="WorkingStep" sequence="179" count="2">

<Entry key="NAME">Drilling.2</Entry>

<Entry key="UUID">b062b09d-c75e-4509-b058-f533fc3121cb</Entry>

</WorkingStepDataSet>

<FeatureDataSet dataItemId="I95ded582189" 

timestamp="2020-07-28T20:27:06.147161Z" 

name="Feature" sequence="180" count="2">

<Entry key="NAME">Hole.101</Entry>

<Entry key="UUID">7ba2387a-5122-471d-9e62-f4dd978dd916</Entry>

</FeatureDataSet>

</Events>

https://github.com/mtconnect/iso_digital_twin_adapter

https://github.com/mtconnect/iso_digital_twin_adapter
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Hole detection using AP242
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Digital Twin process model

ENTITY executable

[ ... other attributes omitted ... ]

twin_source: OPTIONAL twin_source_enum;

twin_plan: OPTIONAL executable;

twinning_start : OPTIONAL Date_time;

twining_end :   OPTIONAL Date_time;

twinning_exception : LIST [0:?] explanation;

nominal_in_cut_time: OPTIONAL Time;

actual_in_cut_time : OPTIONAL Time;

nominal_ws_time : OPTIONAL Time;

descriptions : LIST [0:?] line;

END_ENTITY;

TYPE twin_state_enum = ENUMERATION OF (simulat

ed, machined); END_TYPE;

Link runs using Part 21 Edition 3

Model process state 
using new attributes

Executable is supertype of all processes.
Definition above shows new attributes for Edition 2

https://stepmfg.github.io/ap238e2/data/clause5.htm#fig-twinmodel

https://stepmfg.github.io/ap238e2/data/clause5.htm#fig-twinmodel




Schedule



Use Case 2 – weight reduction

Exact match of fastener to hole depth 
can reduce weight by 500lb



User entity

Core entity

DCDCE

OME

Supervisory Control

Cell Controller

Measurement 

Analyzer

Device Control

sub-entity

QIF Results

AP242

Data Collection

sub-entity
Data

Cache
(caliper)

State
Machine

(supervisory)

QIF results

Planner

Models

Product/Process

Commands

Stop/Go, etc.

State Stream

Plunge complete, etc.

Measurements

Hole dimensions, etc.

Instructions

Gcodes, etc.

Part Digital Twin

Caliper
State

Machine

AP242

Data
cache

MOMPLM/ERP
AP242



Measurement samples



Task 23247 Use Case Reference Completion Date Completion % Status

Define Use Case 16-Mar-20 100% Complete

Document Use Case 22-Apr-20 100% Complete

Author MBDs PLM/ERP 14-May-20 100% Complete

Export AP242 Nominals User Entity 14-May-20 100% Complete

Export QIF Plan DCDCE 14-May-20 100% Complete

Measure Parts (key-in) OME 14-May-20 100% Complete

Export QIF  Measured Results DCDCE 15-May-20 100% Complete

Import QIF Measured Results Core Entity 20-May-20 100% Complete

Assemble AP242 Digital Twin User Entity 20-May-20 100% Complete

Revise Use Case OME 30-Jun-20 100% Complete

Receive Fabricated Parts 5-Aug-20

Measure Parts (as-built) OME 5-Aug-20

Internal Rehearsal OME 7-Aug-20

Export QIF  Measured Results DCDCE 7-Aug-20

Import QIF Measured Results Core Entity 10-Aug-20

Assemble AP242 Digital Twin User Entity 14-Aug-20

Evaluate As-built Digital Twin PLM/ERP 28-Aug-20 Rehearsal



Use Case 3 – tool life optimization
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test_data = {"projectRelease":"empty","productID": "Boxy_3-Axis"
, "featureName":"empty","toolClass":"empty", "workingStepName
":"OP 3 Fine Milling Datum D, E, F and G", "workingStepDescriptio
n":"empty", "programVersion":"empty","endofcycle":"empty","pro
jectStatus":"empty", "workingStepType":"empty", "toolID":"a410a
ecc-cdd0-4cc4-890e-cdbbca53ee40", "productVersion":"empty","to
olDescription":"empty","featureType":"empty", "workingStepID":"
empty","operationID":"empty","operationType":"empty", "startofc
ycle":"2019-04-04 08:46:02.896","projectID":"empty", "programI
D":"Boxy_3-Axis_Machining_Setup_1.stpnc", "featureID":"empty","
toolName":"empty"}

MQTT data
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August 11 – Action Items

• Use case 1 – MTConnect file for four robots running

• Use case 2 – QIF results file with part measurements

• Use case 3 – MTConnect containing MQTT “tweet” data



Proposed Demonstration Schedule

• September 1 – Dress rehearsal for Use Case 2

• September 8 – Dress rehearsal for Use Case 3 

• September 15 – Dress rehearsal for Use Case 1

• September 22 – Final planning for public demonstration

• September 29 – One hour demonstration of the three use cases


