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Use Case 1 – robot teaming

On-shoring can increase by 50% 
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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

MTConnect

I/O Pack

QIF Results

AP242

State
Machine

(controller)

CMM
State

Machine
(CMM)

Data Collection

sub-entity

MTConnect Agent

Data
Cache

(controller)

State
Machine

(supervisory)

QIF measurement

Planner

Models

Product/Process

Commands

Stop/Go, etc.

State Stream

Plunge complete, etc.

Measurements

Hole dimensions, etc.

Instructions

Gcodes, etc.

Part Digital Twin

Scanner
State

Machine
(scanner)

AP242

Data
cache
(inlet)

State
Machine
(inlet)

MOMPLM/ERP
AP242

Combiner

ISO 23247-4 Figure A.4

LOCKHEED



Use Case 3 – tool life optimization

Monitor tool 
diameter

Compute tool
engagement

Store linked 
data

STEP-NCMTConnect

Stream
results

Twin 
model

Machining
Context
Macros

Gcode
ops

STEP
Agent

Apply
Results

OMAC ANSI STEP Tools ISO

Planned Process

One Run

Planned Process

Many Actuals
Many Actuals
Many Runs

As-is
To-be

Models

Tool life can 
increase by 
15%

Machine 
parts



User entity

Core entity

DCDCE

OME

Supervisory Control

Cell Controller

MOM AnalyzerPLM/ERP

Device Control

sub-entity

Process Digital Twin Equipment (CNC) Digital Twin

MTConnect

Data
cache

(equipment)

State
Machine

(equipment)

MTConnect

AP242
ISO 13399

AP238

CNC
language

State
Machine

(controller)

CNC
State

Machine
(CNC)

Data Collection

sub-entity

MTConnect Agent

Data
Cache

(controller)

AP238

State
Machine

(supervisory)

AP238
AP242
AP239

MTConnect

MTConnect/

OPC-UA

(ISA-88)

Translator

Data
cache

(process)

State
Machine

(process)Models

Product/Process

Commands

Stop/Go, etc.

State Stream

Plunge complete, etc.

Measurements

Hole dimensions, etc.

Instructions

Gcodes, etc.

View3

QIF Result

Part Digital Twin

View2

QIF measurement

View1

Data
cache
(part)

Combiner

AP242

ISO 23247-4 Figure A.3

SANDVIK


