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Presenters Bio
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Jonathon Sutton — Engineering Technical Specialist, Airplane Level Engineering Integration (ALEI)

As a member of Boeing’s ALEI MBDef team, he has had the privilege of
working with their data quality solutions team to develop a data quality
solution that will be integrated into the future modeling software for the
company. He brings over 13+ years experience with production systems as
well as his data quality expertise. From the start of his career at the Boeing
company he has been involved with numerous data quality projects, like the
NTChecklist, iCheckit, CheckMBD, and ZECAD tools and lot’'s more. Data
guality is something that he is passionate about, but ending the need for un-
necessary data quality validation is where his true passion resides.
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What is Engineering Data and Data Quality?
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Engineering Data is a necessary part o
what we do everyday
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What is Engineering Data and Data Quality?
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Properties ? >

Current selection : | GPDIS_Demo_3DPart | -

Engineering Data Quality is... | «leceiieion

13 ~

® Att r i b u teS Type |_Physica| Product |

Title | GPDI5_Demo_3DPart |

MName Lad
Revision

Description

Revision Comment

Creaticn date
Created From

Design Range u
Collaborative Policy NENEE N N
Last modification o -
Maturity State

Cwner

Engineering Data is a necessary part 0 R v

More...

QK Close

what we do everyday
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What is Engineering Data and Data Quality?
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*Engineering Data Quality is...
* Attributes
« Annotation

6.0000 £.0079

&|9:0140 cZO®[A[B]C]

Engineering Data is a necessary part o

what we do everyday
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What is Engineering Data and Data Quality?
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=+ %" GPDIS_Demo_3DPart | -

* Engineering Data Quality is... e e LN

® A n n Otat I O n zX plane
¢ Org a.n I Zatl 0 n +- %> Axis Systems

B T
Annotation Set.1

+B% Captures

i Views
y Datum features and datum targets
& Datum systems
8 B Geometrical Tolerances
| '8 Dimensions
B Surface Textures

B Notes

Engineering Data is a necessary part o

what we do everyday
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Why is Engineering Data Quality an Issue?

Global Product Data Interoperability Summit | 2023

Time and effort spent dealing with

Engineering Data comes with cost
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Why is Engineering Data Quality an Issue?
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*lt IS an issue because...
« Manual entry into multiple systems

Time and effort spent dealing with
Engineering Data comes with cost

GLOBAL PRODUCT DATA
" INTEROPERABILITY

s SUMMIT

2023



Why is Engineering Data Quality an Issue?
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*lt IS an issue because... CHECKLIST

« Manual entry into multiple systems
« Manual validation

NANNEG

Time and effort spent dealing with

Engineering Data comes with cost
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Why is Engineering Data Quality an Issue?
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|t Is an issue because...
« Manual entry into multiple systems
« Manual validation
* Time consuming

Time and effort spent dealing with

Engineering Data comes with cost
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What Are the Options?
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* The fork in the road
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What Are the Options?
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* The fork in the road
« Continue down same path

Continue wasting time with manual ent

and validation.
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What Are the Options?
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* The fork in the road
« Continue down same path

Or

* Figure out a better way

Continue wasting time with manual ent

and validation, or build the quality in.
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What is the issue?
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* What is the issue

Minimize the entry of data validation and
validation of it during the engineering creat
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What is the issue?
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* What is the issue
* Post engineering vs. during engineering creation

Minimize the entry of data validation and

validation of it during the engineering crea
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What is the issue?
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 What is the issue
» Post engineering vs. during engineering creation
* No direct connection to the engineering data

Minimize the entry of data validation and m

validation of it during the engineering creatl
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How do we do this?
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 Lets explore the tools
» 3DExperience Apps

3 > i

ViR

SDEXPERIENCE

Continue wasting time with manual entry

validation, or build the quality in.
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How do we do this?
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 Lets explore the tools

» 3DExperience Apps
— Engineering Knowledge Language (EKL)

? x

a
ELWEI % \ =1 & | Priority: [0.00 Severity: | Fatal [2) i

Argument list

[Mame [[7vpe [
V Thisuds AxisSystem

<Add new argument>

Let ThisShapeList(List)

Let vpm1(YPMReference)

Let child1 (AxisSystem)

let bool_Found,boel_FoundOnce(Eoolean)
let extractname] (String)

'vpm1 = GetEditorRoots("VPMRef ").Getitem(1) //Setting the active 3DPart to scan for children

ThisShapeList=vpm1.Query(*AxisSystem’, ") //Querying active 30Part for siis systems

Continue wasting time with manual entr

validation, or build the quality in.
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How do we do this?
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* Lets explore the tools -

Knowledge
L

- 3DExperience Apps

Condition | Report | Parameters

— Engineering Knowledge Language (EKL) —— e 1 T e e P

Argument list

AutomatedCheck_

[Mame [[Type
/ Thishsis fudsSystem

AutomatedChe

AutomatedCheck_C

<Add new arguments
= AutomatedCheck_DefaultP|
 Quality Rules Capture App e
Y SRS A SN — _ Let vpr1(VPMReference)
utomatedCheck_EngineeringD 2 we-7 g ot ey e

let bool_Found, bool_FoundOnce(Boolean)
let extractnamel (String)

AutomatedCheck ¢

. vpm1 = GetEditorRoots('VPMReference).Getitem(1) //Setting the active 3DPart to scan for children
AuternatedCheck_C " e

AutomatedCheck_ PartBodyColor ke ThisShapeList=vpm1 Query(*AxisSystem", *') //Querying active 3DPart for axis systems

AutomatedCheck_PartBodylnWork kv

Members of Parameters Members of Al
" ThisCheck
Advanced Mathematics F || Renamed parameters Thishxis
Part Measures Expert Check

Attribute Ao System

Constant

Direction Constructors

Search functions

ICheck £ r 0 List

Math

<

AutomatedCheck_Partl

AutomatedCheck

heck_Con

eck_ModelOr

eck_MNolnterferences kw

Continue wasting time with manual entr

validation, or build the quality in.
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How do we do this?
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* Lets explore the tools -

Knowledge
L

- 3DExperience Apps

Condition | Report | Parameters

— Engineering Knowledge Language (EKL) —— e 1 T e e P

Argument list

AutomatedCheck_

[Mame [[Type
/ Thishsis fudsSystem

AutomatedChe

AutomatedCheck_C
<Add hew argument>
. AutomatedCheck_DefaultPl
° Q uali ty Rules Cap ture Ap P bttt EmpyCaste e
AutomatedCheck_EngineeringD r Let vpm1(VPMReference)

- Auto m ated ) — —— : Let child (4xisSystem)

let bool_Found, bool_FoundOnce(Boolean)
let extractnamel (String)

AutomatedCheck ¢

. vpm1 = GetEditorRoots('VPMReference).Getitem(1) //Setting the active 3DPart to scan for children
AuternatedCheck_C " e

AutomatedCheck_ PartBodyColor ke ThisShapeList=vpm1 Query(*AxisSystem", *') //Querying active 3DPart for axis systems

AutomatedCheck_PartBodylnWork kv

Members of Parameters Members of Al
" ThisCheck
Advanced Mathematics F || Renamed parameters Thishxis
Part Measures Expert Check

Attribute Ao System

Constant

Direction Constructors

Search functions

ICheck £ r 0 List

Math

<

AutomatedCheck_Partl

AutomatedCheck

heck_Con

eck_ModelOr

eck_MNolnterferences kw

Continue wasting time with manual entr

validation, or build the quality in.
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How do we do this?
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* Lets explore the tools — —
» 3DExperience Apps ey—
— Engineering Knowledge Language (EKL) check
Title GPDISDemoCheck |
. Mame | o
* Quality Rules Capture App
— Automated -
— Create the Check Description
Language ‘Enterprise Knowledge Language v| ,%
Manual Check O True ® False ,%
Check Without Input O True ® False a
Collaborative Policy |Engineering Resource |
OK Cancel

Continue wasting time with manual entr

validation, or build the quality in.
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How do we do this?
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 Lets explore the tools
» 3DExperience Apps

PLM Check Editor: GPDISDemoCheck &

Condition [ Report I Parameters |

— Engineering Knowledge Language (EKL)

EL‘“: ‘”hl R | =1 & seo|  priorigy: [000 ES] severity: | Fatal 2) v
o [ |
* Quality Rules Capture App
— Automated

|
— Create the Check
— Define the Check

Members of Parameters
eters

Advanced

Members of All
s ~
Mathematics F
Part Measures
Attribute

Caonstant

Direction Constructors
Search functions
<

Continue wasting time with manual entr

Apply Cancel

validation, or build the quality in.
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How do we do this?
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° LetS explore the tools PLM Check Editor : GPDISDemoCheck ¢
® 3DEXpeI’IenCG AppS Condition Report I Parameters |

1 I Language Browser ? b4
— Engineering Knowledge Language (EKL) Bluez 1 S B =Y 4 — | s
- Argument list Type: |Feature T Functlon:e:ts::zType -
* Quality Rules Capture App Narme Typd St <
ObjectType fz

— Automated <Add new argument>
— Create the Check Access

AccessFederatedExtension

— Define the Check Additenson
Attributes AttributeType
[* Check created by mimsmsss m om0 Feature -------- checkpmﬁsmndworm%
Narne ComputeGlobalAxisOrient
| Owner ComputeNormalAtCenter!
UserinfoComment CreateBitmapFromObject
PrimaryType CreateEngineeringConnec
ModelerType CreatePointRouteElement
MarmedURLs CreateSheet
Children < >

Functicns Returning Type

Access A
AccessBusinessRole
AccessFederatedExtension
AccessMemberList
AccessOrganization
AccessPerson

AccessProject
AccessResource

Continue wasting time with manual entr Aecensecuinconist ¥

< >

validation, or build the quality in.
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How do we do this?
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PLM Check Editor : GPDISDemoCheck

[}
L etS eX p I Ore th e to O I S Cenditicn I Report I Parameters |
* 3DExperience Apps i A B @] ]| 0P Hse
— Engineering Knowledge Language (EKL) - Argument st
‘ MName ” Type Getting Started - X
. <Add new argument >
* Quality Rules Capture App Table of content
— Automated 1. Variables
_ Create the Check /* Check created b}f 2. EKLtypeS
3. Conditional statements
— Define the Check | 4. Numbers, Constants, and Operators
5. Comments
6. Collections
7. Loops

8. Matrices and Vectors
9 Message, Notify, Report and Question
10. Manage errors
11. Manipulate Excel, CSV and tabulated text files
12 Write and read text files
13. Colorize

Continue wasting time with manual entr

validation, or build the quality in.
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How do we do this?
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PLM Check Editor : GPDISDemoCheck
 Lets explore the tools T e oy
- 3DExperience Apps Bloes 7 AW B0 Cfp] premp® Hs
— Engineering Knowledge Language (EKL)  Argument list
[ Name | Towe |
* Quality Rules Capture App S
— Automated
— Create the Check /* Check created by
— Define the Check |

Continue wasting time with manual entr

validation, or build the quality in.
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How do we do this?
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PLM Check Editor : GPDISDemoCheck
 Lets explore the tools T e oy
- 3DExperience Apps Bloes 7 AW B0 Cfp] premp® Hs
— Engineering Knowledge Language (EKL)  Argument list
[ Name | Towe |
* Quality Rules Capture App S
— Automated
— Create the Check /* Check created by
— Define the Check |

Continue wasting time with manual entr

validation, or build the quality in.

= " - = GLOBAL PRODUCT DATA
B W INTEROPERABILITY 2 O 2 3
y ¥ SUMMIT



How do we do this?
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° L etS ex p I ore t h e to o) I S PLM Check Editor : GPDISDemoCheck %

. Conditicn I Report I Parameters |
- 3DEXxperience Apps

ELine: %l\ll"!l@lﬁ‘,l |<P>| Priority:IO-OD ESeverity: Fatal (2) w
— Engineering Knowledge Language (EKL) Argument i

(e e n |

<Add new arguments>

* Quality Rules Capture App

- Automated |_f'*Checkcreated by
— Create the Check |LetThisFeature(Feature]|
— Define the Check

Dicticnary Members of Parameters Members of All
Parameters ThisCheck
Advanced Mathematics F Renamed paramet:
Part Measures Expert Check
Attribute

Constant

[Parameters |8
a Ers

Direction Constructors
Search functions w7
< >

. . . . Apply | Cance
Continue wasting time with manual entr

validation, or build the quality in.
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How do we do this?
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 Lets explore the tools
» 3DExperience Apps

— Engineering Knowledge Language (EKL)

* Quality Rules Capture App
— Automated
— Create the Check
— Define the Check

Continue wasting time with manual entr

validation, or build the quality in.

PLM Check Editor : GPDISDemoCheck

Condition I Report I Parameters |

Bl W B[R] P P®

- Argument list

E Severity: | Fatal (2) ~

| MName ” Type ”

<Add new argurment=

/* Check created by

Let ThisFeatusad

1 String
B Boolean
1 Integer
] Real

1 LENGTH
B ANGLE
1 TIME
1 MAss

3 VOLUME v g Al

Dictionary
) e

Part Measures

Attribute

Constant

Direction Constructors
Search functions R
£ >

Apply Cancel
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How do we do this?
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 Lets explore the tools
» 3DExperience Apps

— Engineering Knowledge Language (EKL)

* Quality Rules Capture App
— Automated
— Create the Check
— Define the Check

Continue wasting time with manual entr

validation, or build the quality in.

PLM Check Editor: GPDISDemoCheck

Conditicn I Report I Parameters |

ELme: %l \ | -b!l & | m’l |<P>| Priority: I0.00

E Severity: | Fatal (2) o

- Argument list

Marne Type |

- ThisFeatureChild | Feature

<Add new argument>

/* Check created by

Let ThisFeature, ThisChild(Feature)
Let ThisList{List)

ThisList = ThisFeature.Children

If ThisList.Size()<=>0
: for ThisChild inside ThisList
: I ThisChild.Mame == "Something"

{ ThisCheck.AddMewTuple(Fzls¢, ThisChild, ThisFeatureChild)

}

}
}
Dicticnary Members of Parameters Members of All
A ThisCheck
Advanced Mathematics F Renamed parameters ThisFeatureChild
Part Measures Expert Check
Attribute Feature
Constant
Direction Constructors o,
£ >

Apply Cancel

P E = GLOBAL PRODUCT DATA
w' W’INTEROPERABILITY
y V. SUMMIT

2023




How do we do this?
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 Lets explore the tools

» 3DExperience Apps
— Engineering Knowledge Language (EKL)

* Quality Rules Capture App
— Automated
— Create the Check

— Define the Check
— Manual

Continue wasting time with manual entr

validation, or build the quality in.
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How do we do this?
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 Lets explore the tools
» 3DExperience Apps

— Engineering Knowledge Language (EKL)

* Quality Rules Capture App
— Automated
— Create the Check
— Define the Check
— Manual
— Create the check

Continue wasting time with manual entr

validation, or build the quality in.

Check ? K
B check
Title GPDISManualCheck |
Mame = - | "
Description
Language ‘ Enterprise Knowledge Language V‘ &s
Manual Check @ TrueéO False &
Check Without Input O True @ False ]
Collaberative Pelicy | Engineering Resource |
==

fvf
¥
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How do we do this?
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.

 Lets explore the tools
. Condition [ Reviewing I Report I Parameters |
d 3 D EX p er | en C e Ap p S @Lme: ml « ||.,!| & 1|goo  priority: [000 [ severity: | Fatal (2) -

— Engineering Knowledge Language (EKL) [home [ H |

<Add new argument>

* Quality Rules Capture App
— Automated
— Create the Check
— Define the Check
— Manual
— Create the check
— Define the check

K Apply Cancel

Continue wasting time with manual entr

validation, or build the quality in.
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How do we do this?
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 Lets explore the tools
» 3DExperience Apps

— Engineering Knowledge Language (EKL) " Concition || Reviewing | Report | Parametes |
ELine:,3—| ﬂl\ |"! &l | '|<P>| priority: [000  [£
* Quality Rules Capture App Thome e ”
— Automated <Add new argument>
— Create the Check
— Define the Check T
— Manual
— Create the check
— Define the check

Continue wasting time with manual entr

validation, or build the quality in.
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How do we do this?
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PLM Check Editor : GPDISManualCheck

 Lets explore the tools

» 3DExperience Apps
— Engineering Knowledge Language (EKL)

* Quality Rules Capture App
— Automated
— Create the Check
— Define the Check
— Manual
— Create the check
— Define the check

<[>

Continue wasting time with manual entr ——

validation, or build the quality in.

P E = GLOBAL PRODUCT DATA
w' W’INTEROPERABILITY 2 O 2 3
y V. SUMMIT



How do we do this?
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PLM Check Editor : GPDISManualCheck = ? X

 Lets explore the tools S Er—
° 3DEXperien ce Ap PS Bliels | N B|=Y gD ] e 00 T seventy: [rata 2 v

- Argument list

— Engineering Knowledge Language (EKL) o — |

-+ ThisFeature | Feature

<Add new argument>

* Quality Rules Capture App

/* Check created by

- Automated let Featurel(Feature)
_ Create the Check ThisCheck.AddTupleToBeReviewed(Featurel, ThisFeature)
— Define the Check

— Manual

— Create the check
— Define the check

Dicticnary Members of Parameters Members of All

Parameters ThisCheck
Advanced Mathematics F ThisFeature
Part Measures
Attribute

Constant

Direction Constructors
Search functions

List

Math v
< >

Renamed parameters
Expert Check
Feature

Continue wasting time with manual entr ——

validation, or build the quality in.
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How do we do this?
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 Lets explore the tools
» 3DExperience Apps

— Engineering Knowledge Language (EKL)

* Quality Rules Capture App
— Automated
— Create the Check

— Define the Check
— Manual

— Create the check
— Define the check
* Quality Rules Reuse App

Continue wasting time with manual entr

validation, or build the quality in.
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How do we do this?
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 Lets explore the tools
» 3DExperience Apps

— Engineering Knowledge Language (EKL)

* Quality Rules Capture App
— Automated
— Create the Check

— Define the Check
— Manual

— Create the check
— Define the check
* Quality Rules Reuse App
— Solve Automated Checks

Continue wasting time with manual entr

validation, or build the quality in.
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How do we do this?
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 Lets explore the tools

« 3DExperience Apps
— Engineering Knowledge Language (EKL)

Reports

H Pe..‘ntH Descriptien H H
LinkedRuleBase.1 ( 2 - Fatal ) BT
—
GPDIS_Demo_Ru.. { 2 - Fatal ) 5 %
——
{2 Failed. 'Absol.. (2 - Fatal ) TO00

)—E Pazsed, "All A.re is present 5}'n
——

)-@ Sketches are.. constrained, UU%
——

* Quality Rules Capture App
— Automated
— Create the Check
— Define the Check
— Manual
— Create the check
— Define the check
* Quality Rules Reuse App
— Solve Automated Checks
— Solve Manual Checks

Continue wasting time with manual ent

validation, or build the quality in.

)-@ Passed, 'Con..e is hidden, 100
————

)-@ Passed, Part ..metrical set, 143
—

)—@ Passed, Defa..anes hidden, ik
—

)-@ Passed. Ther..metrical sets UU%
——

)-@ Passed. 'Engi..e’ is present. oo
———

)—E Passed, ‘Exte..de is hidden, 149
—

)-ﬁ Pazsed, 'GD&..e is present 3
———

)-@ Passed. Wire...e acceptable 0%
———

)-@ Passed, Part..s acceptable, 7o
—

)—@ Passed, Main... work object ik
—

)-@ Passed, The ..s up to date, T0%
———

)-@ Passed. Pri..e is present. UU%
——

)-@ Passed. Mode..ot required 5?’n
—

ﬁ Passed, Sk e hidden, %
—

}@ ManualChec..-0
}@ ManualChec..-0 , Hetvaiid

}@ ManualChec,.0g - 10 BeReviewsd

{FFL ManualChec..-0000005 1 -JIE
1%L ManualChec..-0000008 1 E

L P ManuzlChec..-00000084 -
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I!

Any Ques _cJ ONS

Please reach ou Jytrmm
Thank y

Jonathon Sutton
email: jonathon.j.Sutton@boeing.com
Phone: (425)-234-9918

AN 2023
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* Image Citations
* Person with question mark image by Peggy und Marco Lachmann-Anke from Pixabay
* Lego office worker Image by kirill_makes_pics from Pixabay
* Checklist Image by Tumisu from Pixabay
« Scales Image by Mona Tootoonchinia from Pixabay
* Fork in Road Image by Rosy from Pixabay
* Frustrated person Image by OpenClipart-Vectors from Pixabay
« Computer thumbs up Image by Gerd Altmann from Pixabay
* Person Shrugging Image by Robin Higgins from Pixabay
* Versus Image by Oleg Gamulinskii from Pixabay
» Person connecting cables Image by Peqggy und Marco Lachmann-Anke from Pixabay
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https://pixabay.com/?utm_source=link-attribution&utm_medium=referral&utm_campaign=image&utm_content=423446
https://pixabay.com/users/roszie-6000120/?utm_source=link-attribution&utm_medium=referral&utm_campaign=image&utm_content=7400065
https://pixabay.com/?utm_source=link-attribution&utm_medium=referral&utm_campaign=image&utm_content=7400065
https://pixabay.com/users/openclipart-vectors-30363/?utm_source=link-attribution&utm_medium=referral&utm_campaign=image&utm_content=1295358
https://pixabay.com//?utm_source=link-attribution&utm_medium=referral&utm_campaign=image&utm_content=1295358
https://pixabay.com/users/geralt-9301/?utm_source=link-attribution&utm_medium=referral&utm_campaign=image&utm_content=5569766
https://pixabay.com/?utm_source=link-attribution&utm_medium=referral&utm_campaign=image&utm_content=5569766
https://pixabay.com/users/robinhiggins-1321953/?utm_source=link-attribution&utm_medium=referral&utm_campaign=image&utm_content=2681507
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