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LY RDECOM The P I’OjECt

* Objective: To provide a process to Verify and
Validate that the Data Quality of the 3D TDP iIs
sufficient for manufacture

« The Team: A multi service and industry set of subject
matter experts

— Government: — Industry:
o Army e |ITI TranscenData ¢ Jotney
* Navy o Elysium * Vistagy
 NIST e PTC e Anark
« DLA  BAE Systems  |-Cubed

* Boeing * Tetra4D

TECHNOLOGY DRIVEN. WARFIGHTER FOCUSED. 4

Unclassified



Unclassified

+ ¥ roECOM The Need

e Since the DoD is inherently 2D and drawing based
there i1s no method of verifying the quality of the 3D
data they receive

e As aresult the prevailing view is that the data is not
reliable for use by in the non design portions of the
lifecycle

e When used it Is often translated into a new format
possible introducing more errors

 All of this has fostered an inherent distrust of the
data that could be reused in the lifecycle thus
driving up cost and time to mission

Without Verification & Validation there 1s no trust

4 TECHNOLOGY DRIVEN. WARFIGHTER FOCUSED. 5

Unclassifie



Unclassified

+% RDECOM The Enterprise Driver

Both apps Translation occurs & " For spares

add to the & delivery is typically & sustainment
TDP ' in the form of CDs or the TDP must
“flat file” ' “-4 be CAD Agnostic

l CAD “A” l
l PLM “A” l

l PLM "B~ ]

Potential Data Internal customers (88 Mut
Loss & use a large number 5 XS T
Increased Cost of disparate apps , Data Quality,
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=¥ ROECOM ) The ApproaCh

Appendix C—MIL-STD-31000 Handbook

The team have taken a process approach that ot i s
- : i o odsns 18 et bt Somaed gt b ol o 0
focuses on defining what needs to be validated .
and then works with industry to fill any ~
technology gaps. : -— s -

Two examples are the Validation Guidebook and
the verification of derivative models ‘

Figure 13- Tmage shawing the control paistt corvesponding to the Greville pains is the Sigure aborr

area whould be excluded from the pownt
tmimened area (an Emcommon
ated within the mmmed surface

A . CAD Neutral

_/STEP Rl © Usedby B s
- downstream odel, the faces
Native CAD " CAD/CAM

atrolled nulling
’f“‘l"‘“

y h - Used by nonCAD |,

/ Visualization users i

Model + Examples; 3D
PDF, JT, 3D XML —

their own models
native to that tool

/ « This is a translation
subjectto error

v b« CAMtools create
/CAM Model ||
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£ ROECOM Demo Framework

 \What follows i1s a demonstration of how
validation tools could be inserted into the
typical Model Process

|t centers on three typlcal milestones

« We will followa 4«
data set through ‘ ,
this process
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:Y RDECOM

The Milestone

e As the name states the Model Creation
milestone covers the act of building the
model

e This iIs further broken down into segments,
each of which has its own validation point

* These checks can and should be done
multiple times or interactively before a step
IS completed in order to catch the problem
when it Is the easiest to fix, early...

Early Error Detection = Reduced Time & Cost
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=v roecom® - Typical Modeling Process

Primary Feature Creation
Initial Geometric Checks Integrated Tool

| Secondary Feature Creation |

Initial Geometric Checks Integrated Tool

S| |

| Tertiary Feature Creaton |

Initial Geometric Checks Integrated Tool

| Initial Eieanup |

Full Geometric Checks Integrated Tool

JNL

| Docu m%ﬁhéﬁntation |

Format Checks Manual & Integrated Tool

| Final Modeler Review |
Full Checks Manual & Offline Tool
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=¥ roecom D Interactive Quality Reporting

B Model: hitch-1.prt i Status: O

V@2 V02 [ 30 @32

* Results Example
Check = Result
. - 1.2y Datum Features on Unblanked Layers 1
! --I — Warn I n gS 2 €3 Features with Edge References 2
3 &3 Insert Mode YES
4|1y Suppressed Features 5
iv — Information
. 22.i) Model Name HITCH-1.PRT
231 Model Overall Size 17.00 x 0.75 x 15.12
P 24, Model Units for Length INCH
Iﬂ aSS 251 Model Units for Mass POUND

264 Named Features 17 [80.95%]
274 Parameter Information 83

e MOSt errors can be &l ®

304 Simplified Representation Information 10

identified early and

Buried Features
Chamfer Children

1@
. 2@
3 @@ Cylindrical Surfaces
Ixe O n t e y 4 @ Datum Planes with one Parent
5@
)
)

i

Datum Rename Specifications
Duplicate annotation elements
Duplicate Models

o P ro C e SS " 8 @ Early Chamfers
. 9 @@ Early Rounds
10/i@ External Dependencies Info
11/¢3 Extra items on Layers

> |dentify > Evaluate e e e owsce e provided
- 150 Impored Festurs by PTC
>Display & Resolve TECHNOLOGY DRIVEN. WARFIGHTER FOCUSED. 13
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>Y RDECOM Enforcement of Organizational Rules

 Besides Geometry and Design checks,
organizational or schema rules can be enforced

« Example: Datum Features should be Blanked on
Layers

— ldentified by feature number
— Moved to layer to remove warning

@1 WA T3 T3 Feat# FeatID Status
_ ’ . . & Layers

Check = Result (S0 4 17 Regenerated

1|2, Datum Features on Unblanked Layer%7 1 i Sketch 1 5 100 Regenerated
2 6 Features with Edge References 2 &7 Extrude 1 6 143 Regenerated

=7 MBD1_SITE_MAP 7 81 Regenerated

=7 MBDZ2_TITLE_BLOCK |8 82 Regenerated  Resolved DATUMS
“7MBD4_SET_DATUMS |9 83 Regenerated
LAYER_DTM_BLANK - -

- - =7 MBDSA_FRONT 10 84 Regenerated
Number of Datum features that are on unblanked layers: 1 ~F MBDSB_LEFT 11 85 Regenerated
=7 MBD5C_TOP 12 86 Regenerated
o - _— 7B 13 316 Regenerated
Identified . [Feature id 362 Highlight Blue - . 4 31 Regenerated
Ignore in future ‘ | A 15 320 Regenerated
- Evaluated el DTM1 16 2 Regenerated
View References ‘ 17 364 Regenerated
[+ &7 Extrude 2 18 385 Regenerated
=7 MBD5D_RIGHT 19 87 Regenerated

=7 MBDSE_BOTTOM 20 88 Regenerated
7 MBD5F_REAR 21 89 Regenerated
# Insert Here

Images provided by PTC TECHNOLOGY DRIVEN. WARFIGHTER FOCUSED. 14
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Reuse Quality Checks

= RDECOM )

e |ssues that can effect the reuse of the model are also
checked

* Feature with Edge References. issue for child geometric
features

Imbedded web page item list Shown in model tree Displayed in graphics window
= - %S0 4 17 )
_ @1 WOo 30 @35 7% Sketch 1 5 100
Check = Result -
1/ Features with Edge References 2 o’ Extrude 1 6 143
=7 MBD1_SITE_MAP 7 81
F MBD2_TITLELBLOCK |8 82
EDGE REFERENCES =7 MBD4_SET_DATUMS |2 83
- ge055 rron TR UR-:
Mumber of features with dimensions referencing an edge: 2 = MBD5B_LEFT > a5

=7 MBD5C_TOP ,5@ 86
- o N
Feature id #84 Highlight Blue - 7B > 13 316
Feature id #86 ﬁﬁmﬂe — — ac S e s
| ;{3 oA 15 320

o0 :

) & View References £7 DTM1 16 362
de&{\ 8 ‘ 17 364
N ng” 7 Extrude 2 18 385

=7 MBDSD_RIGHT 19 87

=7 MBDSE_BOTTOM 20 88

=7 MBDSF_REAR 21 89

# Insert Here
Images provided by PTC TECHNOLOGY DRIVEN. WARFIGHTER FOCUSED. 15
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Assemblies Can Be Checked Too

£ RDECOM )

« Example: Directs designer to run interference
check

— Software finds 5 interferences with volumes
— Interfering parts are outlined in yellow & green
— Overlapping volume region displays in red

' Global Interference &J
Analysis | Feature

Setup (@) Parts only (71 Sub-assembly anly
[ Include Quilts
[ Include Facets

Compute (@) Exact () Quick

# Pari Part2 Volume

1 HITCH3  HITCH6  0337117INCH™3
\ 2 HITCH1  HITCH4 00731250 INCH"™3
‘,‘\\e,é 3 HTCH6 HITC, . 00738598INCH"3

c@&\/1\ 4 HITCH5  HITZ x@  0.00310970 INCH™3

\ 5 HITCHS5 F 3> 4 000671196 INCH"3

T
'Q/; lear Verify

[Quick - I Global_Interference_1

{{ oo ] %) v | [ x|

Images provided by PTC TECHNOLOGY DRIVEN. WARFIGHTER FOCUSED. 16

Unclassified



Unclassified

Project Overview

Demo:

Model Creation
PLM Check In

Derivative Creation

Conclusions

TECHNOLOGY DRIVEN. WARFIGHTER FOCUSED. 17

Unclassified



Unclassified

+¥ RDECOM ) The Milestone

e Once a model has been created it Is
typically placed or “checked in” to a
Product Lifecycle Management (PLM) tool

« At this point a series of checks are run
verifying its quality

 If the model does not pass these checks it
IS not allowed to enter the repository

At this point it is ready to be shared with
others In either a released or unreleased
state

WARFIGHTER FOCUSED. 18
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¥ ROECOMD \10dels Are Scored And Reports Saved

Images provided by Elysium

r.'r]

Largt- segment gap

Montangent segments
Nontanagert seaments (V)

Tiry curve or segment (curve)
Tiry Curve or segment (segment)
Selfintersecting curve

Large patch gap

Non4angert patches

Mamow surface or patch (suface)
Mamow surface or patch (patch)
Degenerate suface comer
Selfirtersecting suface
Degenerate suface boundany (suface)
Degenerate suface boundary (patch)
Closed edge

Large edoge gap

Seffintersecting loop

Inzconsistent edge in loop

Large edge face gap

Large vertex gap

MNamow face

Intersecting loops

Closed face

Inconsistent face on suface
Large face gap

MNontangert faces

Inconsistent face in shell

Free edge

Loop of free edges

Cverused edge

@

O NOUNOCOO OO WO DO DD OO OOOODD 00000

£ — Pl £33 G P ED 6D 60 60 63 G 6D 6D 60 G0 6D 63 63 0O 60 63 63 63 03 63 63 63 63 63

Errors are scored and ranked by severity,
the reports can also be saved and provided
as proof of validation
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Unclassified i




Unclassified

*¥ roEcom® £l Data Quality Checks Are Run

gx CADdoctor - [C\Deme\DOD\mbd_assembly_unrestricted-errors.drf]
Ex File Edit View Check

Many times the errors are so small that it would be
difficult to impossible for the modeler to see. Never the
less they would either prevent it from being translated
or cause difficulty in the manufacturing process.

Images provided by Elysium TECHNOLOGY DRIVEN. WARFIGHTER FOCUSED. 20
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Y RDEC @

Derivative Creation

Project Overview f 7Py 1§ &

Design Model Creation

Demo: Concurrent Validation Semi Automated
Model Creation )} Product Lifecycle Management (PLM) Check

In

PLM Check |n Triggered Validation Human Approval

N

Derivative Creation S Dervative Creaficn

ConC|USi0nS Triggered Validation Human Approval
VIAE A \
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+¥ RDECOM ) The Milestone

 Once released to downstream customers
and often before that, every model will
eventually be translated into another
format for consumption

e The translated model is called a derivative

* This derivative must be validated just like
the original

e But in addition to checking for normal
guality errors it must be checked to make
sure it does not deviate from the original

WARFIGHTER FOCUSED. 22
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*¥ ROECOM Y Translation Validation Testing

/ \Equivalent?

a ' ™\
Pro/ENGINEER aryTTh
&
Model .
Derivative
\ / Models

|
Plrasolid

Derivative
Models
N N
Commercial Solid Edge
Direct

This graphic depicts some typical derivative scenarios

Translator

Derivative
Models

Images provided by ITI TrancenData TECHNOLOGY DRIVEN. WARFIGHTER FOCUSED. 23
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=7 roreom®  Geometry Validation Example

Q CADIQ Viewer - [rudder_assembly_stp.asm.1] EI@
{3 File Edit Tools View Window Help =& =
[ [F) Control Style:| UG NX2 Ll & <. 8 8 S ERLBA N

Diagnostic Panel Creo Parametric 1.0/2011150 Diagnostic Panel
Sort By: | Level Iz‘ Sort By: | Level Iz‘
Level : | Level

| &8 Unmatched Ertities

| |

Model Tree Panel 200 in ' . Model Tree Panel

During direct translation from ProE to NX the

highlighted part was lost

Images provided by ITI TrancenData TECHNOLOGY DRIVEN. WARFIGHTER FOCUSED. 24
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=7 roEeomM®  Geometry Validation Example

[ ]lE =)
OB

Q CADIQ Viewer - [rudder_assembly_stp.asm.1]
{3 File Edit Tools View Window Help

= Control Style:| Pro/ENGINEER Wildfe [+] [} () & & G BBt [ FRLBR > N2
Diagnostic Panel Creo Parametric 1.0/2011150 Diagnostic Panel
Sort By: | Level Iz‘ Sort By: | Level Iz‘
Level Level
&8 Unmatched Ertities
! Unmatched Left Part (3/0)
=

W 1 KEY_RUDDER_STOCK_NON...
M 2: MIDDLE_RUDDER_ARMZ_N...
M 3: TILLER_WELDMENT_NONE....

Model Tree Panel

100 in i

Model Tree Panel 100 in

During Parasolid translation from ProE to Solid Edge the

highlighted parts were lost

TECHNOLOGY DRIVEN. WARFIGHTER FOCUSED. 25
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¥ roEcoM ) p\|| Translation Validation Testing

'/ \Equivalent?

éa ' 7\
Pro/ENGINEER /Adobe Reader\
Model .
Derivative
\ / Models

N
3'd Party
Translator A

J

3'd Party )
Translator BJ

A growing use case is the translation to Adobe 3D PDF. At this point we will

also address the Product Manufacturing Information quality

Images provided by ITI TrancenData TECHNOLOGY DRIVEN. WARFIGHTER FOCUSED. 26
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Model Attributes Validation Example

Q) CADIQ Viewer - [channeled_plate.prt.18] [ ===
{3 File Edit Tools View Window Help =& =
= Control Style:| Pro/ENGINEER Wildire [~|[w] () = & A <k 8 8 o [Defaut [+] o é&’\ He B BR 3 N2

Diagnostic Panel Diagnostic Panel
Model Tree Panel Model Tree Panel
Model Tree nd CHRPRAT (M1 ST TAGELCON Tied SRR DTN AT HIE O 1 Model Tree
CHANNELED_PLATE [ - T b N 100 e i - s, EASEL sopo s channeled_plate pit

Note0_DESIGN_INTENT I LapstramE PR —— channeled_plate prt

Mote1_APPL_SPECS LN iﬁ;m"’“ a0 PMI

Note2_MATERIAL e o Product Views

Note3_FINISH A AWM ML LW

— B ALTER T W TR C it umm

Parameter_Mote SLUMBAEY O

Propristary_Note . KEHENE AL BIRFS A HANP 3B 1 VT Lt Bk 1ok M s

NUMBERED_DRAWING_NO... B e S v ot vons v o

NOMEMCLATURE_PART_NUM . T

mbd1_Site_Map GETRELTICN MITR BEHIN i

Mate 77 i Tk CHETHELTIRCH STATIMENT [PWES THE T it ety e e

— ALTHEPEEDN TO NECEVE That TRCEHICAL PATA, EWFITIES WiTathl R [ RECTIVE [Nl Thiiim, GArk.
Al LTI Rl AR, BREAGW o DN TR TN, L e e btk it
THE BT ¥ FETRFMATN, 400 BHBRE HECUEFTS FOF: O TE I TTHINT L I
Property Value - THES (OCARMINT SHOLE E PEARREL, TR Property Value -
“uﬂ%‘]:ﬂ.ﬁfg.ﬁz MG F TN JEWEL_BEARING NO

DECTPEENTICN M
HOTER umoeun!mmmm DESTRMTHN T

JEWEL:BEARWG NO Tt SLEBEORUATNIN ) THAT I AT A7
LA THIPRZED

SOURCE_CONT... NA

Tl FILEFINFERUT A 50 TIAT 1T SWARIE BE RSED P
NIRTAIEY EANITIES,

JT_PMI_CONTENT_HINT MisiblePMIR...
JT_PROP_ORIGINATING_BR... Mone

CASTING NO FUA A WS TFGTION C ETPLRT oF THE D MY A8 STATE TRl eI 0 T o TE OO EWT ¥, STHED
T PEFTIENT LAY | NCLL TS THE ARME ERFORT COMTRDL AT 1N FERT [WDNT LW [FLUBIRS TRE W EO-AT Sed, 4T Lﬂj’er

MNE_1 200 A TARL W5 [T,

NE_2 400 LIFECYCLE E

CURRENT_CAG... 19200 LIFECYCLE_STATE E

ERR_ECP_APF.. NA LOCATION

UNIT_WEIGHT  1.315308... |:| T e ———— i ey L T— MANUFACTURER_NAME NA

ERR_DATE 201001 K TATTOEL et raoms. [FwaH T e M- 0| g W T L= "“:'“""7’_ MATERIAL_ENGINEER JJD

ECP_DATE 2010:01-01 ool 0 " LA bl E B (LT MATERIAL_NAME 0

DRAWING_NU.. 12345672 5 e : e o o B MODEL_REV .

STARTPART NA EoT T L B o i Pl bl T T LN o o [ e MODELED_BY

L] - ah ey e | l.aie o u - T e i [ED

TOLERANCE_1_... 0.1 MODELER_NAME_1 JD

MODIFIED_BY il

TOLERAMCE_ 2_... 0.0 7

During export from ProE to 3D PDF confusing attributes were added to

the model

Images provided by ITI TrancenData TECHNOLOGY DRIVEN. WARFIGHTER FOCUSED. 27
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PMI Font Validation Example

Q) CADIQ Viewer - [channeled_plate.prt.18] [ ===
{3 File Edit Tools View Window Help =& =
55 Control Styte:| Pro/ENGINEER Wildre [] v} ()] & G BBt [ FRLBR > N2
Diagnostic Panel Diagnostic Panel
Sort By: | Level Sort By: | Level Iz‘
Level Level
&3 Form Changes

[E0) Different Entity Court {1/2)

&9 Attribute Changes

B0 Unmatched Right Model Tree Property (12/0)
83 Annatation Changes

B0 Unmatched Left Annotation (16/0)

- [3 Unmatched Right Annotation (7/0)

=3 Property Changes

(=453 Different Annotation Curve: Length {1/2)

10in Model Tree Panel

Model Tree Panel L

During export from ProE to 3D PDF the text font in this title block

changed

Images provided by ITI TrancenData TECHNOLOGY DRIVEN. WARFIGHTER FOCUSED. 28
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v roeeom® | Combined View Validation

(3 HITCH-1 {Active) - Pro/ENGINEER === ‘

File Edit View Insert Analysis Info Applications Tools Window Help

DSE&Q LR During export from ProE to 3D PDF
e RS ¥ e NN NN . . . . .
EARlS R R TR RO the orientation of this Combined View changed
CURREMT DESICH ACTIMTY CACE CODE: 100 l
$X hitch-1.prt1_prchreptess.pdf - Adobe Reader (== ][==]
RESEARCH, DEVEL OPMENT AMD EMGIMEERIMNG CE %
COMBINED STATE: MBDEC TOP 7
— BB 8E®| ¢ ¢ [ ®[er][]|HE| D P [ T | commen

Il?m:l)'ga I! 0 - G} Views

—+01
15.50 01
+1 | 2
l_ 42870 &

TP
” V|
™
+.01
15.13_\,“ O
+ .1 b
146375
*—
™

s.25%" h ]
) .
)

“ 4 F Mbd0_Mone  Mbdi1_Site_Map Mbd2_Title_Block Mbd4_Set Datums

Images provided by ITI TrancenData TECHNOLOGY DRIVEN. WARFIGHTER FOCUSED. 29
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Méﬂfﬂ@ PMI Annotation Validation

[T HITCH-4 (Active) - Pro/ENGINEER = || [ESe]
File Edit View Insert Analysis Info Applications Tools Window Help
D&% 2 (#y
@ i ronovy O
B000* QL% 0S8 S RE W

CURREMT DESIGH ACTIITY CAGE CODE:
UIE AR MY
ARMAMENT RESEARCH, DEVEL OPMENT AMD ENGIMEERIMG CEMTER
FICATIMMY ARSEMAL, MEWY JERSEY OF&06-5000
COMBINED STATE: MEDEA FRONT

141
P39

(& [01]A[E[C]

“ L Mbd0_MNone  Mbd1_Site_Map Mbd2_Title_Block Mbd4_Set Datums = MbdSA_Front  Mbd5B_Left

WARFIGHTER FOCUSED. 30
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v roecom® PM| Dimension Validation

[ HITCH-1 (Active) - Pro/ENGINEER == }

File Edit View Insert Analysis Info Applications Tools Window Help

NEEsa2! Y T Rz e During export from ProE to 3D PDF
B0 4% o885 Ay the limits of this dimension were lost

#* Datum planes will not be displayed. %
CURREMT DESIGN ACTIVITY CAGE CODE: 10000 W g ===
..... "
RESEARCH , D VEL OPMENT AND ENGIMEERING CEMTER 77 o
COMEINED STATE: MEDEA FRONT i

-|-| ﬁ|©@| b Tools Comment

Insert Mode
Layer State!MBDEA FROMTI+)

" E F Mpbd0_Mone  Mbd1_Site_Map Mbd2_Title_Block Mbd4_Set Datums | Mbd5A_Front  Mbd5C_Top Mbd5C_T

|
Images provided by ITI TrancenData WARFIGHTER FOCUSED. 31

Unclassified




Unclassified

=¥ ROECOM ) P\l Note Placement Validation

SR During export from ProE to 3D PDF

File Edit View Insert Analysis Info Applications Tools Window Help

DEE &0 33 EnlEErr the placement of these notes was mangled
568 00 AR S EHH Ry W e

*

= I : L
CURRENT DESIGN ACTIVITY CAGE CODE: /1 | =) (4 - | = @ | = g | e Tools | Comment
NoTES US ARMY 7 -
: ARMAMENT RESEARCH, DEVEL OPMENT AND ENGINEERING CENTER o .
] PICATINNY ARSENAL, NEW JERSEY 078065000 oo Y- 01

COMEBINED STATE: MED2_TITLE_ELOCK:

% Smart h

P REVISIONS
MODEL REY (-4
3.
DR AW MG REW | %
& DESCRIFTION (. DiOE SYEARMM-DD
DATE WEARSAM-DD
AFFRCVED
BLOCK TOLERAMCES ARE
FOR ARMMCTATICNS.
ALL hARUAL MEASURERMENTS
LISE 2 FL TOLER AR CE. .
AN MOTATION 5 SUPERCEDE M OMERCLATURE: (REQUIRED]
¥+ 4PROPRIETARY _MOTE*** MANUAL MEASUREMENTS. o) 1 URBER: 12 3456
| :
UMLESS QTHERWISE SPECIFIED - .

Layer State:MED2_TITLE_BLOCK(4-)

" L Mbd0_Mone  Mbd1_Site_Map = Mbd2_Title_Block Mbd4_Set Datums Mbd5A_Front MbdSB_Left
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Y RDECOM )

Conclusions

H - mmmmmn:ummum 310101001011010100010010111001110011001010100108 100
rOJec verVIeW 101 E ; 0101 D]DIDlUU!D'Ilﬂ]ﬂlﬂﬂﬂfﬂﬂml”oﬂ”|W|]UD|U|BT00100|U|U11ﬂ1ﬂ|ﬂ|mlﬂllﬂlulelﬂ L
011010

CL 0111001110011001010100100101011010101000101101010101011010010101011010100101 10

Demo: (’T A ¥

Model Creation R
PLM Check In
Derivative Creation e 1 )b ( | R

0 W@x_ 1

Conclusions
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=% ROECOM )

Wrapping It All Up

« Validation and Verification (V&V) needs to

occur at many points in the lifecycle of a
model

* Derivative V&YV Is at least as important as
that of the native model

e |t Iis a combination of automation and
human in the loop process

 Its end goal Is to increase the model data
guality and thus increase the trust of
consumers of the model
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+¥ RpECOM Questions
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¥ RDECOM ) Thank You

b

,
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