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Agenda

= Goals of a Digital Thread

for a Connected Real-Time Digital Enterprise
= Building Blocks for a Digital Thread — Connecting the Dots
= How does the Digital Thread look like?

Yesterday, Today, Tomorrow
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We have made some progress... right?
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Engineering has always been very supportive of Manufacturing
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Especially when we needed changes...

Engineering
Department

Operations
Shop Floor
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Physical Flow
through the Plant...
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Business Processes
supporting Production...

Estimate
Business
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Most Information Flows
on Paper between Departments
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Automation and-Integration began i
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But Email is not a Digital Thread

ailbox |
1™
| 7 | Vi | B @ | SUBIECT RECEIVED
4 Date: Today
ﬂ Eng Change effective next delivery Wed 6/11/2014
3 All day emails and
a We need to expedite part ABC1234 please phone calls to try to 6/11/2014
communicate changes accurately
l*
E Where is the part your promised? Wed 6/11/2014
g
g Can you darify these specfications Wed 6/1172014
RE: Urgent- Please incorporate this engineering change ASAP Wed 6/1172014
B Can you expedite this modification to that critical part? Wed 6/1172014
e will have to renegotiate price to implement these changes Wed 6/1172014
oW Can we improve communications? Wed 6/1172014

| Falders

RE: Last Motice - Your supplier level will be demoted if you don't dear this problem right away Wed 6/1172014



The Journey to the Model-Based Enterprise
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We are In the transition from MBD to MBE

Global Product Data Inleroperability Summit | 2014

= MBD with automated TDP and on
demand enterprize access
. Delmﬂias:l}giﬂ Product Definiion

+ MBD with automated Technical
Data Package

+ Deliverables: Digital Product

5 Defintion package and TOP

+ MBD with data management
» Deliverables: 3D annotated model and

light weight viewable via PLM

MBE Level

- Model based mmummltm
* Deliverables: 2D drawing and neuiral
CAD model

;
]
§

EDENG & 3 ranerar of

c|| JBAL PACIDUGT [RATA Cogyright © 314 Bising Aarvmsum
1 m ﬂ-— F NTEROPERA ':I| IT\-' 2014 Copyrght © 2014 Norivop GUMMAs Comportion. Al N reered.
; P S UM GPDIG_2084.ppt | 25




A

DoD adds Digital Thread as Acquisition Requirement \/
3
Agile Acquisition

Outcome Focused
Development, Deployment,
Acquisition community can More “Tails o and Sustainment of
better support Agi’e the Ramp” Warfighting Capability
Acquisition by leveraging AF Engineering Revitalization
Governance, Roles/Responsibilities

advances in physics-based

. Better Engineering Decisions
modeling to reduce e Technical Rigor
development cycle Engineering Workforce

time/costs Engineering Knowledge Management

Collaborative Environment and Repository for
= -Engmeering Krowledge in Support of Life Cycle

_ProEesses e
d Digital Thread / OSD System Model (‘ S
( Instantiation of Model Based Engineering
Better To\:{s Over the Entire Life Cycle of a System p

-

Streamlmed

—

= -

Engine‘eringR_esilient Systems ( —
Collaborative, Créss-Bomaify = —= =% = = = =~
Model-Based Technologies

. i .

HPC. MBE, CREATE, ICME, Statistical Engineering
Enabling Technologies

Integrity - Service - Excellence ¥~ Initiatives Underway



Now on the Journey to a Digital Thread
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IBASELt is a Recognized MES/PLE Leader in Complex Discrete Manufacturing

Airframe Assembly

Space Products

Defense Electronics

Iz Sikorsky

Gulfstream

»| CIRRU
R A

. AIRC

Aircraft Components

A United Technologies Company

o [R

UTC Aerospace
Systems

NORDAM

ROYCE

HONDA 2 Pratt & Whitney

m A United Technologies Company

Industrial & Fabricated Parts

—Darker

A,
7 moeme > ores
NoRTHROL SUbIMAN. CATK, EMS AP TEtiNoLocies
TECHNOLOGIES tromrmmand ’
\_‘/J Drb ‘a' LOCKHEED M ‘-k TIN GENERAL DYNAMICS
AIRBUS E ’

Naval Components Military & Classified Weapons

Namme

IC-

Kansas City Plant

TEXTRON

]
CURTISS
WRIGHT

Commercial and Military MRO

CAT \pans

‘ B Roclkwell
Collins
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IBASEt's Solution = Product Lifecycle Execution

A key piece required for companies striving for ...

The Connected Real-time Digital Enterprise
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The Digital Thread for the entire Product Lifecycle

Product Realization
Processes

Copyright 2017 | iIBASEt

Requirements

Design Supplier

Production

Mainten

ance,

Management

Management Management

Management

Overhaul

/Customers\/

Product Realization

/ Customers\

|, S S @
ot —1
Reguinzments Specifications Orders Inspected
. Product
Design Supplier Mgt Production Inspection
] 3 Receivi
L S o Nemme A
~ Suppliers ™
= 24
Product Source

Components

Inspection
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The Digital Thread for the entire Product Lifecycle

Requirements
Management

Design
Management

Supplier Production Maintenance,
Management Management Overhaul

QCZ‘E Customer
"] Program Requirements
Management
Program and Project Management
@ Product Engineering Product Design
Change and Configuration Management
@! Quality / Regulatory Process & Inspection

Quality Requirements

Production and Inventory. Production Schedule
Scheduling, Procurement
Procurement &

Contracts

Supplier Management

' SOLUMINA integrates to PLM and ERP to
) wvanuracturing realize a fully integrated enterprise.
SOLUMINA adds Execution...

ﬁ Service, MRO
. |

@
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The Digital Thread for the

Requirements

Management

Customer
Requirements

%
{,‘fﬁ Program

Management

42;@ Product Engineering

entire Product Lifecycle

Design

Management

Supplier

Management

Production
Management

Program and Project Management

Product Design

:

SOLUMINA Product Lifecycle Execution
= Process Control, Inspection, Deviation
Handling, History, Corrective Action

“ugEgE Cvneusinyg oo

|W Supplier Management
% Manufacturing
@ Service, MRO
|

ocess & Inspection
ality Requirements

Procurement &

Change and Configuration Management

Production Schedule

Supplier Quality
Processes Definition

Source & Receiving
Inspection

Identify & Resolve
Issues

Manufacturing
Process Definition

Services Process
Definition

Service Scheduling

Manufacturing

Identify & Resolve
Issues

Maintenance,

Overhaul

PLAN

VS

NI

EXECUTE

Depot and Field
Service

Identify & Resolve
Issues

iBAaset



Controlled Closed-Loop Change Processes

Requirements Design Supplier Production Maintenance,
Management Management Management Management Overhaul
(1 Customer
‘”H Program Requirements
Management

Program al d Project Management

~ Product Engineerim™§
f; 9

Change and Configuration Management

g;é';li Quality / Regulatory

Closed-loop Change
Control Processes

Production and Inventory Production Schedule
Scheduling, Procurement

Procurement &

Contjacts
r — N A ‘7
i o8 ) N\ Supplier Qua v"_m e & Receiving Continuous
|L o) Supplier Management Ngrocesses Definitisgr™ | A/ Inspection
: Improvement
dentify & Resolve
N s

b Manufacturing
Process Definitio

% Manufacturing

Manufacturing g

e y -
fentYy &kesolve

Issues

AN ‘—
- ) ~Services Process” <&

ﬁ Service, MRO N Definition < <
g |

> m‘ _—
Service Scheduling




The Digital Thread needs Product Lifecycle Execution

Requirements
Management

Qﬁ;:{ . Customer
rogram

Management

*Zg}: Product Engineering

Requirements

Design
Management

Maintenance,
Owverhaul

Production

Supplier
Management

Management

Program and Project Management

Product Design

Handling, History, Corrective Action

|§>§ﬁ Supplier Management
A=

E% Manufacturing
ﬁ Service, MRO
g |

SOLUMINA Product Lifecycle Execution
= Process Control, Inspection, Deviation

\

ess & Inspection
ity Requirements

Supplier

Quiality
Planning

Task
Planning

MRO
Task
Planning

Source

Quiality
Execution

Change and Configuration Management

Production Schedule

Receiving
Quality
| Execution
|

MA—

Mg | wmifg

Task Quality
Execution Execution

3 "

MRO
Task I
Execution

\ 3
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SOLUMINA supports your
Digital Thread.. NOW!

Product

Design

J

Product
Definition

Inspection
& Test

Planning
-

Inspection/Test
Definition

J:>

: Supplier

Quality
Execution

-

4

As-Inspected
Records

| =

Task
- Planning

Mfg Process
Definition

Mfg

Task
Execution

J

As-Built
Records

=

SOLUMINA
PLE

Service
Task

Planning

Service Process
Definition

J

Service
Task
Execution

0

As-Serviced
Records e
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Goals of the Digital Thread

. The Right Information at the Right Place at the Right Time
. Data is only Entered Once !

Automatically distributed or linked to other systems as needed
. Every Digital Handover is Structured, Parsable and Revision

Controlled
. Downstream processes Minimize Manual Translation or
Transformation

. Downstream systems Maintain Digital Associativity for Change
Management of Derived Objects
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Product Lifecycle Execution

For Manufacturing...
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PLM: eBOM to mBOM to Process Plan

E Top Level mMBOM

E Combustion

Associativity at the object level
facilitates change management




Process Plan
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PLM -> Solumina Execution

Work Plan

- T )

it e et

[P S

B

Work Order

>
—

i i e (e e s s By

[P S

Associativity at the object level
is carried over to execution
objects for work-in-process




Order Ne UC103, ltem No 0000001067
— Order No UCL03, Tter No 0000001067
- “ « " L i Oper Mo 0

W o W —

Step No HEADER

Next ssnon Intinte Discrepancy Dispay Scrap Units Need Assistance  Partial Completion

(_5 Please read Work Instructions!
Compare Operaton AReraton
1. Seperate Hub from Differential Assembly

2. Insert Differential into Main Case.
3. Press Hub into Differential Assembly.

Colect Copy Dispiay Ack Al Parts
Hokjs? Parl Part Ho Part  Pan Tie
Action Rev
use A DFFERENTIAL, SUB
use c CASE, MAN
Copy Ack Al Parts
Part Part Part Tiie
Action R
» 3 use 0900001059 A CAP SCREW, CLUTCH SHAFT
Display illustrati
s o ISpilay Hiustrations
Rev
» 0000000302 E Preumatic Wrench

Tag : 0000000841_112

3232 Rev 1

Order o LCISS, em o o i+ B vzl

Collapsesd  Expand Al

fall erviet.

Insert Differential into Main Case




Next H Sign On H Initiate Discrepancy H Display | Print Label

Serap Units

|
| | Need Assistance ‘ |Parﬂd€om¢i{&'m"
|

Order Info; Gear Box Assembly Plan @

Gear Box Assembly Plan

Operation: 0010 - Header - ACTIVE - Name_0010

& Please read Work Instructions!
| Compare Operation Ateration |

1. Seperate Hub from Differential Assembly.
2. Insert Differential into Main Case.
3. Press Hub into Differential Assembly.

| Colect || Copy || Dispay | Skip | AckAlParls |
Holds? Part Part No Part  PartTiie Ref |uoM | BOW aty| opt?
» ) use 1000001073 ) A DIFFERENTIAL, SUB A EA 1
(€] use 0000001259 ) B CASE, MAIN WA EA i
| Colect || Copy || Display | Skip | AckAlPars |
Holds? Part Part No Part  Part Title Ref |UOM | BOW Qty | opt?
Action Rev Des Line No
B us 0000001058 ) A CAP SCREW, CLUTCH SHAFT NiA EA  NA 6 N
Collect Copy | Display | Skip
Tool o [ Tool | Tool Title Type aty | opt?
Rev
» 0000000302 ) E  Pneumatic Wrench separable 1N

Tag : 0O00000B41_1121817-3233,Rev - 1

liam:nnwl T .-wmh

Tag : 0000000841_1121842-3232 Rev : 1 Tag : 0000000841_1121830-3231,Rev : 1

TR p—
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Data Collection
» Inspection Data and Job Buyoff Signatures

Order No HI09%45-01, tem No HOOS945 ‘-:}
L) Order No H009545-01, Ttem No H009945
Oper No 020, Step No HEADER

Next Swnon | ntoteOscrepancy — Dasplay  FrofLabe Scrap Units Need Assistance Partial Completion Collapsead  Expand AX

CAUTION - Whenever the machine is left unattended, press the Emergency Stop IJu?::I
prevent inadvertent operation. :

W
L,I‘

Tag : Bllet JRev : 1

Colect Copy Daplay
Data Collection Data Colaction UOM LSL |Targel |Vale USL Re
Type Tl Vaue
»ED DM_Zu [ N 1500 15500 1590
@B OM_2PLNY PERPENDIC  DIN_3PLNIPERPENDICULARITY PLN1 ) N 0.015
5] OM_3 PLHZ PERPENDIC  DIM_3 PLNZ PERPENDICULARTY PLI2 ) n 0.020
] oM_sM oo N 295020750 30,00
4 ] DM_S PLNIPLNS SYML DM N
B Couen 14_5 PLM3 SYHM n f
B (0 Dm_SPLN_AFLATHES! DIM_3PLN_AFLATNESS PLN_A ) n
B oM 1112.13CYI24T D112 13CYL24TPLYL24 ) n .
sl Data requirements cannot be B
»

Wstructons [ Feader| Serai| Cycles| Bsusdpars|  PlannedActns | Chanpes Ass) Sk|pp€d

\ W,




Data Collection
* Measurement imported straight from Machines

Is this [l0T?

Data that
matters!

From Machine to XML
to database...

<7xml version="1.0"
<WAI_Web_Re
<Partinfo>
<PartNumber=DEMO</PartNumber>
<PartRevision /=
<SerialNumber />
<PartDescription=</PartDescription>
<ToolNo=01903 206557 </ToolMox>
<CavityNo=work=/CavityNo>
<ToolVenderNo=XXX</ToolVenderNo>
<Inspector=palmeira square</Inspector=
<Customer>brighton</Customers>
<SubmisionDate>4/7/2011 1:46:43 PM</SubmisionDate>
[ =/Partinfo=
<Features>
<1 DimensionFeatureVariableName="CIR0.D" P;
<MeasData>
<Data Date="7/18/1993 4:09:54 P
! <Traces>
</Datax
| <Traces>

;(S(ﬁnalf?” LSL="1.995" USL

R" Value="MJM" />

<V/6 DimensionFeatureVariableName="CIR1.D" PartName="DEMO" Mominal="1" L5L="0.995" USL="1.005" LowerTolerance="-0.005" Uppe
<MeasData>

<Data Date="7/18/1993 4:09:54 PM" Value="0.9990">

| <Traces>

! <Trace Mame="OPERATOR" Value="MJM" />

iBAset



M‘ HEXAGON

CAD / PLM PC-DMIS
. . InSpeCt|0n lodchhmucmﬂﬁfﬂrsﬁmﬁro;wmrJ Soren | atem O moses } e e | -l |
Design engineers author 3D Programming G e A s v, oy b o 7 B
models and specifications which et cachanp haks 1] g Do it rcoed IR

N

are published to manufacturing
engineers for process planning :
in SOLUMINA and CMM \ (BASE

programming in PC-DMIS. SOLUMINA
Process
Planning







® coe oee®
[ = |

Time Remaining: -00:02:...

Next

CAUTION - Whenever the machine is left unattendad, press the Emergency Stop L'lutd

e PC-DMIS [N

: : Inspection
Work Instructions explain how to Recording
set up part for measurement on
CMM and start the data
collection program. ‘ BASE
SOLUMINA

Manufacturing
Execution



Connecting the Manufacturing Digital Thread

Production Planning, Production Execution,
Quality Management Inspection, Data Collection

ACTING ‘q SENSING

Intelligence,
Analytics

(@ MMS PULSE_

e87 Lsser CONRAT commestod 1o GARL SPY
-

H L)

anlense Tast

CAUTION - Whenever the machine is left unattel
prevent inadvertent operation.

o]




CMM

Measurements are recorded
and analyzed by Statistical
Analysis software. Results are
passed to Manufacturing
Execution System.

Statistical
Analysis

l' (BASE

SOLUMINA

Manufacturing
Execution

CAUTION - Whanever the machine is left unattendad, press the Emeange
prevent iracvertent opemtion.




Connecting the Manufacturing Digital Thread

Production Planning, Production Execution,
Quality Management . Inspection, Data Collection

ACTING F SENSING

Intelligence,
Analytics

o - o
e 00 00®

Time Remaining: -00:02:

Next

CAUTION - Whenever the machine is left unattended, press the Emergency Stop button to disable the motor drive system and
prevent inadvertent operation.

E gepEes




Enhanced Data Flow between PLM, MES

PLM

Product/Process
Definition and
Design

Product/Process

Change
Management

Problem
Reporting

MES/MOM

Part-No, BOM

v

Part-No Procure Data
| —————

s 3D Views
rocess Plan (BOP)

Product Characteristics

\ 4

ECN
CN Status Update

\ 4

Status Update

Non-conformance to Problem

Disposition/Deviation Approval R

»

orrective Action Item to ECR

Process
Change
Management

Process
Execution

Discrepancy
Handling

The Digital Thread is more than

one threaded message!

Copyright 2017 | iIBASEt
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Enhanced Data Flow between PLM, MES, ERP

PLM

Product/Process
Definition and
Design

Product/Process
Change
Management

Problem
Reporting

MES/MOM

Part-No, BOM

V.

_ Part-No Procure Data

«

Pro
ocess Plan (BOP)
Product Characteristics

A 4

ECN

\ 4

ECN Status Update

a

WO Status Update

Built Part Genealogy

Non-confor roblem
-

Digital Thread
happening here

Disposition/Deviation Approval

orrective Action ltem to EC,

Process
Change
Management

Process
Execution

Discrepancy
Handling

ERP

art-No (pass-thru)

BOM (pass-thru)

ECN

rt-No Procure Data

Process Routing

P Work Order Release

Work Order Operation Status

Work Order Operation Schedg

‘ork Order Revisions

A

_ Parts Issue to WO Operation

Automation

@s, Scrap, Returns ’I

Parts,
Production
Routings

Order
Fulfillment
&
Scheduling

Procurement,

Inventory and
Supplier
Management

Program,

Copyright 2017 | iIBASEt

Collect,

Wappening
here!
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Product Lifecycle Execution

For Maintenance, Repair and Overhaul...
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Enhanced Data Flow between PLM, MRO

PLM / Tech Pubs

Product
Configuration
Management

Maintenance
Manuals,
Requirements

Change
Requests,
Service Bulletins

BOM, Configurations

3D lllustrations

Maintenance Manuals

MRO Task Mgt

Service Bulletins

\ 4

Copyright 2017 | iIBASEt

\ 4

Service Task
Planning

» Ensure no requirement is missed.
* |dentify all resource requirements.
* Ensure Revision Control through
Service Bulletins

iBAset



Service Plan

Order No UA-R2914457, Item No UA-UAVI1100-001-W &)
=) Order No UIA-R2914457, Ttem No UA-UAV11100-001-W

I T | . Oper No 5030, Step No HEADER

Reiease Order  StartARersbon Prvt Lol Print Work Order Need Assistance  Partisl Completion  Display Operation Sequence

Instructions from Manuals

Wamning This aqupment operates at dangarous voltage levels. Only certfied parsonnal should parform this operation.

Cgeraien 000 - Husder + DENUING - Ramcvy Raar Landing Ouar Harmes
Verify and record the part number on the installed wire harness,

There are two connection points for the wire hamess. mhmwmmuntofhmhm
Remove the wire hamess and record the saral number of the assembly.

3D lllustrations

#|-isldle . Parts from BOM for different
Part Part N Part | Pant The - -
Action Rev
L product configurations
o=l e
Tool o Tool | Tool T
Rev
Mo uA43I ) WA Torgue Wrench
Coenstion: WK « Footur
e l= i I
| Buyoff Type | Buyoff Tiie
b TECH Operaton Compists
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Select Services for Work Order

OrderNo UA-R2914457, ltem No UA-UAV11100-001-w (2]
Order No mlﬂﬂ, Ttem No UA-UAV11100-001-W

R | ™ Oper No 5030, Stap No HEADER
Release Order  Start Aleration | Pt Lapet Print | d Display | Collapsesd  Expsnd Al
Corcdar s LAV Lancling Gear Service @

Waming: This squpment operates at dangarous voltage levels. Only cerbfied personnel should perform tha openation.

Oparabion: W50 - Header - TEMIING - Rerces e Landog Oeer Harmes @

Verify and record the part number on the instalied wire harness.
Exchude

Remove the wra hamess and record the seral number

Task Groups

-7

There are two connecton points for the wire hamess. LoGte the wper connecton pont of the wire harness.
of the assambly.

Select Task Groups required

nchwoe

Tup  Task Group No Task Group Rev T | Notes
|
L 1 Service UAV Forward Landing Gaar
50 1
Task Group Operstion
IncldedExciuded  Standard? Operho | Oper TRie Oper Status Updats UserD qunm
| L 1

001 Disarm Weaspon System PEMDING CONRAD 22872097 42018 PM
5010 Remove Rear Landing Gear Door PERDING CONRAD 2282017 4:20:13 PM
5030 Remove Rear Landing Gear Herness PENDING CONRAD 2WHAT 4:20:20 PM
5050 Replace Rear Landing Gear Harness PENDING CONRAD FRANT 4:20:20 PM
5080 Reinatall Rear Landing Gear Door  PENDING CONRAD LZBR0NT 4:20:20 PM

Copyright 2017 | iIBASEt



Enhanced Data Flow between PLM, MRO

PLM / Tech Pubs

Product
Configuration
Management

Maintenance
Manuals,
Requirements

Change
Requests,
Service Bulletins

BOM, Configurations

MRO Task Mgt

3D lllustrations

Maintenance Manuals

Service Bulletins

Copyright 2017 | iIBASEt

Service Task
Planning

Service Task
Execution

\

Execute Service Tasks

iBAset



Perform Service Task

T User Sits. T User Cerbhicatons.

Skl Category Descripton umj A cen | Descrioton -
Hrs |
P msPeCTON Inspacten ] » msPECTION Manufacturng inapecton

DFERATORT ‘Leac Operatar o i Lead Operater

OPERATORZ Certified - not lead 0 OVER NSPECTION Over nspecton

QA NSPECT QA mspection

v
< 2

U CrewAssgn [ CrewAssign Summery] Hols || Dicrapanchs |

Ducrapascies |

Copyright 2017 | iBASEt



Perform Service Task

User CONRAD connected to hitp://vmary-trai 89/local2gh/gateway
o Qe)‘ ““'P : 1 A ot M &L
'. Ordar No UA-R2914466, Ttem NO LIA-UAVI1100-001-W LR

- Order No UA-R2914466, Item No LIA-UIAVI1100-001-W
A0 .. AR * W »Oper No 5030, Step No HEADER

Next swon

inbate Ducrepancy Dmplay Scrap Units Need Assistance  Partial Completion

Waming: Thes equoment operates at dangerous voltage levels. Only certified personned should perform this operation.

Verify and record the part number on he instalied wire harness.
Thare are two connecton points for the wire famess, Locate the upper connecton pont of the wire harness,
Remove the wie hamess and record the seral number of the assambly,

Coect Copy Daplay
Heise? Part Part No Part  PantToe
Acton Rev
[ REMOVE UA-WHTTE5-001 ) A Rear Landing Gear Retract Hamess Assembly
Colect Comy Daglay
oot o Toxl | Tool Tiie
§ Rev
» UA-4321 ) WA Torgee Wrench

Dapiay

EDITMODES Ede_PL° ORDER_ID=TRN_FOSFBECDIFORIGCOIFORITSEC 127376 EB24544D, Sllsarld =CONRAD

Change Log |

[ Header | ToskGeoups | Operstons| Sermls | Cycles | [ Changs

Collapsead  Expand AR

Guide Technician with
illustrated Work Instructions




Perfor Service Task

Verify equipment
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Perform Service Task

HFH

i

Collect data to verify unit is
up to specifications

@ r
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Production Control, Work Center Management - WO...

J+|-[/[n[@%

| | Update Work Order Operation ~ SpitWorkOrder

|omrlh Oper
Type No

Maintenance  UA-R2914456
Maintenance | UA-RZ914457
‘Maintenance  UA-R2914457
Maintenance  UA-RZS14457




Enhanced Data Flow between PLM, MRO

PLM / Tech Pubs MRO Task Mgt

Product BOM, Configurations .
: ] Service Task
Configuration

Management 3D lllustrations Planning

Maintenance Manuals

Maintenance Service Bulletins
Manuals,
Requirements

Service Task
Execution

» Over & Above Scope and
Special Repairs require
additional approvals

Special Repair Approval

«

Change
Requests,
Service Bulletins

Over & Above
Scope
Management

@
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Enhanced Data Flow between PLM, MRO, ERP

PLM / Tech Pubs

Product
Configuration
Management

Maintenance
Manuals,

Requirements

Change
Requests,
Service Bulletins

Y

BOM, Configurations

Y

MRO Task Mgt

3D 1l

Maintenance Manuals

>

Service Bulletins

\ 4

ecial Repair Approval

Corrective Action Item to ECR

<

Copyright 2017 | iIBASEt

Service Task
Planning

Service Task
Execution

Over & Above
Scope
Management

Service Sales Order

<

Work Order Operation Status

m

»
>

Work Order Operation Schedule

a

ork Order Scope Revisions

__ Parts Issue to WO Operation

Contracts,
Service Orders

Parts
Management,
Inventory

Supplier
Management

iBAset



Enhanced Data Flow between PLM, MRO, ERP

PLM / Tech Pubs MRO Task Mgt ERP
Pr_oduct_ BOM, Configurations > Service Task Service Sales Order Contracts,
Configuration Planni & Service Ord
Management 3D lllustrations N anning N ervice Orders
Work Order Release
Maintenance Manuals R >
Work Order Operation Status
Maintenance Service Bulletins _ _ _ Parts
Manuals, > Service Task ~ Work Order Operation Schedule Management,
Requirements Execution - Inventory
Special Repair Approval Work Order Scope Revisions -
Product/Parts Performance Parts Requirement Revisions >
Change Corrective Action Item to ECR Over & Above Parts Issue to WO Operation i
< _ p Supplier
Requests, < Scope < T
Service Bulletins Management g

Ensure parts are where needed.
Not too many, not too few.

L
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Enhanced Data Flow between PLM, MRO, ERP

PLM / Tech Pubs

Product BOM, Configurations

MRO Task Mgt

Configuration

Management 3D lllustrations

A 4

A 4

Maintenance Manuals

\ 4

Maintenance Service Bulletins

\ 4

Manuals,

Requirements

Special Repair Approval

«

Product/Parts Performance

«

Change ‘Corrective Action Item to ECR

Requests, <
Service Bulletins

Feedback to Engineering for
Product Performance Improvement

Copyright 2017 | iIBASEt

Service Task
Planning

Service Task
Execution

Over & Above
Scope
Management

-

ERP

Service Sales Order

«

Work Order Release

A\ 4

Work Order Operation Status

»
>

Work Order Operation Schedule

a

Work Order Scope Revisions

»
>

Parts Requirement Revisions
>

Parts Issue to WO Operation

A

Contracts,
Service Orders

Parts
Management,
Inventory

Supplier
Management

iBAset




Update As-Maintained Data

Production Control, Ust Information |1

110000 1W, SERIAL_NO=UA-ATSMAOT MOw=N/A SERIAL_FLAGSY

{21 - |
ra Selestung em Mo Wmn—nﬂw
bem Holds Seriad U Entry Name:

Na K
79?117&&‘:&_1 UBATSI4

a-993458-001 o

ALGRRSKDI002 i

Ref | SeralNo  Remova: Acton Ra
| Den |

WA UAWHTTES.0010 REMOVE AND REPLACE SAME PART

i
Ll E NN Y 226418450 10680 BUILD_RECORD =Y, PICHED_MATERIAL =N,OPER _TENT =Y, ACK_MATERIAL =N, AELATED_CADER =N SUBASSEMELY =N, COMPANY_NAME=H/A,CRDER_CUST I ~ (B

Copyright 2017 | iIBASEt

Unit Work History
Pan Number; | ay &1 1109-001-W Par Rev: & Omer Humber: UARIEI4457
Drawing Ho: Dwq Rev; Cateqory; UAvIDD
Seripl No; UAATSTS LotMo: A Company; Nia
Dezcriplion: v&vianding Gear Seruce Customer, W&
Bunoll Type Buyoll Title Buyoll Status Bequired Cert User Hame
TECH Operation Compiee ACCERT Conrad Lava
Operation No: 5030 Remove Rear Landng Gear Hamess

Verfy and record the part number on the instaled wire hamess,
There ae two connection ponts for the wire hamess. Locate the upper connection point of the wire hames.
Remaove the wire hamess and record the serid number of the assembly.
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The Digital Twin / Digital
Thread Enabling the SCOR




Product Lifecycle Execution

For Supply Chain Quality Management...
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The Digital Thread from Engineering, Planning to Suppliers

J’ Omm

N 1.

\

|

|

|
T o A B l—:»?"—“—q'_r"*?%_ 4’::’;:'::’:;1' Commupeetions
| [ Tk—*“ ()

22 I (= (=
b z N A L | I
(("1)) 5 :'I‘:': arls [ -
é po" : Operation NG nspadtion Opmnml F’adcunql T
Cesigns Pans List Pmym Program nstructions Program

Supplier
Communications

\’: " Shippmg

L R[apers
Specs i 514 A \ /

f ............
Kitting M chine Fun | gnspedtion Operation Padkiging: T pe—, il
T ﬁ asulls JResms l Tmm T

e r 1
Recaive Parts }—b| Hit Peﬂ‘la ]*—B [Ron A:::':m i ]—Nl n"',",.,"‘;‘:"";‘“ﬂ 1 Ap‘r:;r:’ | Pmp.:u&o“m; o L—D —bl Im‘"“m }—bl Ship Product
~;
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The Digital Thread
with Suppliers _:Q

Release
Pn:ld Orders|

nspection
Program XRay
Inspe ction

Coordinale

- (( 3]) "_E;;' Buy Paris | I
o7 LT ..L::":::,_,_J_,T ol i) _-L
-~ I B = N
- ! Lt e
o | Sy ey e I N S
-
- :
’,¢’ \\ S ! ,
R 2%
; ~
0 -

Schedde [~ Rekase Collect Prodn] Prapars ~ ~
Pradudion Pf\)dﬂ Drders | Razults Customer Diocs
b é
Twin

[ Pan | rog
| wotion | aching
! e
tove L[ L S
() S oot e [ |
b HTA y Parts |
é ro Oparation NC Ispection Daemnonl Packaging (— Smipping
Deslgns Parts List § %orm pmm Instruttions meam

l TDaia l Tumme R J, Tlnspoﬂim l Topenwin O _pomm \

Recults Rasuit Results

|Rmﬁummated| |Rm Automatad | Rm .Au:omauad | Inyentory q
@—" i e \_'] Inspaction Assembiy i '_" = Good i |
r - s . . — . ,-.--'
v
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Taking Enterprise Quality Management to the Ne

,q. Integration Driven )

Copyright 2017 | iIBASEt

- Orchestrate

Collaborate

Manage -->

React -->

(‘
1. Tactically Driven \
» Quality verified at receiving
inspection
# Adhoc coordination via email
and phone calls
« Urgency culture expediting
1ssue resolution
« Suppliers are qualified, rated,
and periodically audited

# Penalties imposed on
suppliers for poor
performance

(2. Efficiency Driven \

« Number of suppliers is
reduced to focus on fewer
key suppliers

« Suppliers are given more
integration responsibility for
lower tier suppliers

» Focus on obtaining better
prices from suppliers

# QA aplications integrated
across engineering, receiving
and operations

« Lean applied to igformation

o |

-

3. Collaboration Driven l
» More inspection managed
the source versus receivin

» Collaboration with supplie
via two-way postings on
supplier portal

« Helping supplier learn and
implement Lean, Six Sigm
processes

# Rating suppliers on each
product family and each
capability instead of one
global rating

\

« QA managed in mu
integrated applications

N

# Orchestrated processes with
suppliers for early detection
of issues

» Inspection requirements
managed into the supply
chain similarly to internal
processes

« Suppliers are part of the
workflow for change control
and problem resolution

# Integration between
suppliers and internal
operation’s quality systems

xt Level...

— — — — —

Read iBASEt's White Paper
at www.iBASEt.com/Library

m

Cost Reduction Focused -->
Internally Focused -->

Collaboration Focused -->

Externally Focused -->

iBAset



What is Your Digital Thread

Adoption Score?

Inspection

& Test
Planning

-

&

Inspection/Test
Definition

J:>

Supplier

Quiality
Execution

-

Y

As-Inspected
Records

| =

Product

Design

J

Product
Definition

Task
1 Planning

J

Mfg Process
Definition

Mfg

Task
4 Execution

J

As-Built
Records

I N

=

Service
Task
Planning

"

Service Process
Definition

4

Service
Task
Execution

0

As-Serviced
Records

iBAset



Where Are We Today on the Digital Thread?

40% 16%

Nearly 40% are still using manual o nly 16% includ
drawings and spreadsheets for S f
inspection definition

Procurement

<10%

Less than 10%of ondenls use 3D
visuals forwork s based on 3|
models in PLM, with shnl ed to a BOM

Copyright 2017 | iBASEt Source: State of the Digital Thread, iBASEt, 2017 { BASE f



Questions? www.iBASEt.com Resources
eBOOKS A

Calculate our Digital Thread Adoption Score

Discover how well your manufacturing enterprise is performing with the adoption of new technologies
by taking our quiz. Once all responses have been selected, your Digital Thread Adoption score will be
instantly calculated.

Enabling the Digital Thread

Learn about unifying Design, Manufacturing and ERP in a Closed Loop Digital Thread.

WHITEPAPERS ~

Six Innovation Areas in MRO Leading the Path to the Model Based MRO

Enterprise

In this paper, we discuss the convergence of technologies enabled by a new model-based enterprise
philosophy that leverages the engineering 3D models and specifications throughout the product
lifecycle including shop floor execution.

Taking Enterprise Quality Management to the Next Level of Performance

Can you remember headlines in the news related to product recalls and quality issues?

@
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The statements contained in this document include forward looking statements including statements regarding the Company’s expected future financial position, results of
operations, business strategy, budgets, projected costs, capital expenditures, products, competitive positions, growth opportunities, plans, business and product goals and
objectives for future operations, as well as statements that include words such as “anticipate,” “if,” “believe,” “plan,” “estimate,” “expect,” “intend,” “may,” “could,” “should,” “will,” and
other similar expressions are forward-looking statements. These forward-looking statements are made subject to certain risks and uncertainties, which could cause actual results to
differ materially from those presented. Readers are cautioned not to place undue reliance on these forward-looking statements, which speak only to the date such data was
presented. The Company undertakes no obligation to publicly revise these forward-looking statements to reflect events or circumstances that arise after the posting this data in this
document or presentation. Factors that may cause actual results to differ materially from those in the forward-looking statements include, without limitation, reduction in demand or
as a result of current economic and market conditions; customer acceptance of pricing; delays in delivery or increases in costs, including transportation costs, of raw materials or
sourced products and labor or changes in or unavailability of quality suppliers; exchange rate fluctuations, changes in foreign import tariffs and monetary policies and other
changes in the regulatory climate in the foreign countries in which we operate and/or sell products; delays in manufacturing and delivery schedules; bankruptcy of or loss of major
dealers, retail customers or suppliers; customer acceptance of, changes in the costs of, or delays in the development of new products; introduction of new products by, or more
favorable product pricing offered by, our competitors; product liability or other litigation, warranty claims or returns of products; the effectiveness of the cost reduction programs
implemented globally, including the successful implementation of procurement and sourcing initiatives; changes mandated by federal, state and other regulation, including health,
safety or environmental legislation; and other risks. Many of these factors are outside of the Company’s control.
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