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Introduction

Dear Reader,

For the past 6 years we at Longview Advisors have completed comprehen-
sive surveys of collaboration and interoperability trends and best practices.
If you have taken it, and/or read our previous results, thank you.

This issue, as in past years, includes contributions from thought leaders in
manufacturing about some of the latest strategies, best practices and solu-
tions in collaboration and interoperability i similar to presentations given
at our popular 2010 Collaboration and Interoperability Congress
(www.3dcic.com).

Over its six-year history, our Collaboration and Interoperability Survey has
grown to become among the most comprehensive and representative sur-
veys on Collaboration & Interoperability strategies, trends and best prac-
tices published. Thank you for downloading it. We hope you find it valua-
ble in your pursuit of higher efficiency and increased understanding in
your manufacturing business. Customized analysis of the survey results,
such as parameter crosscorrelation, can be completed on a project basis.
Contact Longview Advisors at info@longviewadyvisors.com.

| would very much appreciate your comments, good and bad. Please con-
tact me directly.

David Prawel

President

Longview Advisors Inc.
+970-402-7776
dprawel@longviewadvisors8dm
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A Global PLM strategy in Ford M

The realities of the current global economic situation By: Dr. Richard Riff, Director of the Office of

have required companies of all types to develop ways  Technical Fellow, Ford Motor Company

to make their systems and processes more efficient.

Ford Motor Company began the process for improv- interactive and the company introduced a web-based

ing product life cycle efficiencies long before the cur-  build -and-price feature that allowed customers to
rent economic c¢risis, andcustdmize ther vepices. \BY 2012ptme ganliistagintee f -
forts in this arena have helped Ford stay competitive  grate voice command operations into vehicles that
globally. At Ford Motor Company, we discussed the allow drivers to ask questions about their vehicle and

importance of interoperability when implementing a receive immediate answers. The vision along the JT
global product strategy. We noted that since a global pipeline thus grew and developed from its origins in
product strategy relies on a global product lifecycle the early 690s and continue
management (PLM) strategy, it is vital that a global interoperability on the JT pipeline is the fact that the
PLM strategy has interoperability at three levels: da- format and the software are openi whether from

ta and tools interoperability across core design and manufacturing, design, services, or engineering, the
engineering activities, interoperability among PLM pipeline is used among all tools.

processes and components, and interoperability It should also be noted that a global CAE strategy re-
among global vehicle programs. Ford Motor Com- lies on a clear link between CAD and CAE, and

pany has successfully done this just by implementing  achieving 100% geometric compatibility requires
practices that ensure interoperability on all levels. alignment among Bill of Material (BOM), CAD, and
Level 1 interoperability includes CAD, Product Data Digital Pre-Assembly (DPA) process. At Ford Motor
Management (PDM), and visualization -based in- Company, the process for verification and compli-
teroperability, for which Ford has implemented a JT -  ance for digital pre-assembly has seven stages, six of
based system. The company integrated CAD, CAM,  which are geometrically based. Though the test is
CAE, PIM, and the visualization platform, with the severe, the company uses it for everything ensuring
Teamcenter managing all the CADs with no ready there is full geometric compatibility, no matter the
translation and very lit- V= = age of the design. Geo-
tle remastering. Since " e ] metric compatibility of
the company has over ] Ereneason (- this sort has led to an
16,000 users, over 100 Comana T | 80% decrease in issues

at the first physical build
of pre-production vehi-
cles. Additionally, con-
tinuous improvements in
DPA processes have

vehicle programs, and
74 data distribution
servers, this method had
a number of benefits.
For instance, JT-based | ———— . —
interoperability has a ot ; ' ) yielded an on-going, year
multi -CAD/single PDM . . ;8 /. after year reduction in
environment, and the ' - : : ' d : ' L manufacturing issues for
c omp.any 6s- EI the past five years, even

face %0 anchery; E
s (CAX | 8. Asscceity S
= e \

Translation Services was— A in spite of some reduc-

ableto generate JT auto-| Level-1 tions in the workforce in

matically with no manu- | Data.& Fools Interoperability across core design and | that period.

al translation or ex- '~ engineering activities Level 2 interoperability is

change, leading to'seam-'— - interoperability across

less integration. PLM processes and component .
Ford started. this process in the early 1990s, and by process of digital product development includes con-

1992 the company was creating some power train figuration, extraction, and distribution of the digital

parts from 3D.models. In 1996 the first full -vehicle vehicle, validation of the geometric requirements,

buck was created from the process, which went on development of digital factory and service compo-

the read three years later..' By 2006 the company had. nents, and digital definition of the templates. The
created digital marketing processes with this method;. +PLM environment is made even more challenging by
and-in 2008 service publications became completely . the-international nature of the Ford network land-



scape. For example, the platform

veloped in Europe, the body is developed in the Unit-
ed States, and engineering services for the vehicle are
in India. Interoperability at this level is facilitated by

for the Focus is de-

cation and product creation. When the same word
means the same thing in all circles, crossfunctional
collaboration is possible.

Ford Motor Company thus illustrates the benefits of

multi -site data sharing
among all sites across all
PLM systems and tools’
product creation systems,
business systems, and the
electrical domain. Each
site has the ability to share
data with all other sites,
and the company is im-
proving this process even
more through a consolida-
tion program that is cur-
rently being implemented.
Finally, level 3 interopera-
bility relies on transfor-

Theme
Development

ov“"‘“""‘"ms.,’ ﬁ% i
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Product/
Simulation

Process
Simulation

Supplier
Integration

Virtual Baid

having interoperability at all
three levels. Only when in-
teroperability is achieved at all
levels will a global product
strategy and a global PLM
strategy be possible.

Dr. Richard Riff, Director of

the Office of Technical Fellow
(OTF), provides expert tech-
nical and strategic advice to
the CIO and all the executives
of Ford Motor Company. He
oversees competitive bench-
marking and ensures

mation of the business

from a program -centric
model to one that has global
platforms and global com-

Level-2

Interoperability across PLM Processes and

Components

knowledge transfer across or-
ganizations to support the con-
tinued growth of the Company's
in-house expertise. Today he is

modities. At Ford, this

means re-thinking the regional model i Ford of the
Americas, Ford of Europe, and Ford of Asia-Pacific i
where vehicle teams follow localized methods, and
transforming it into one Ford Motor Company where
processes are integrated worldwide from the begin-
ning. The C1 technologies began this process and are

a microcosm of the vision Ford
has: strong, capable, consistent
platforms.

The key business drivers in this
process are capability and com-
monality. Product capability
means an integrated process/
method/tools/solution set and
improved vertical integration
within brands, which is necessary
for BIC capability for product
creation. Product commonality
means commonality among plat-
form and commodities and hori-

C3P Project Office.

Level-3
Interoperability across global vehicle
programs

one of three Technical Fellows at

Ford influencing strategic direction on key products
and processes, including development of the EPIC
strategy. Dr. Riff joined Ford in 1989 as a CAE Tech-
nical Specialist and in 1996 became Director of the

In that position he led the devel-

opment and implementation of CAD -CAM-CAE and

Product Information Manage-
ment (PIM) strategy. In 1998
Dr. Riff was named Ford Tech-
nical Fellow, the most prestig-
ious technical expert position at
Ford Motor Company. A native
of Israel, Dr. Riff previously was
Professor of Aerospace Struc-
tures at-Georgia Technological
University in Atlanta, Georgia
and at Technion Institute of

/| Technology in Israel, where he

received a-B.S.;'M.S. and Ph.D. in
Aeronautic and Mechanical En-

zontal integration across brands, which is a necessary gineering. He has authored more than seventy tech-

component of cross-brand technology sharing. Capa-
bility and commonality of this sort can lead to re-

specialization.

duced time to market, reduced cost, and increased
profitability. Also key to level 3 interoperability is

having an information standard in

which semantic

differences are no longer impediments to communi=

nical publications and several books in his areas of



Transitional Challenges fra@gnv2iytasay Yo

Over the past several years, Joy Mining Ma-
chinery has begun implementing 3D visualiza-
tion software to assist in producing graphics
for technical manuals, training, and marketing. In
many ways it has been a success. We produce tech-
nical manuals more quickly and with better images
than we did previously, and we can use the 3D imag-
es to produce animations that help our mstructors
train the machine operators. But there == :
have been challenges as well, including ¥~ . @
intellectual property concerns and the

o tcm 14529 (SECURED) - Adobe Reader ==
Ble Lo Vew Qocmert Jocks Wivdow bisb
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By: Dan Armour,
Manager of Technical Services, Joy Mining Machinery

ing design is based on 3D models, the manufacturing
system is entirely a 2D-based system. Since full 3D
assemblies are not required they typically do not ex-
ist. This means that we have to create the missing 3D

elements ourselves to generate all the images re-

=4 quired

for pub-
’- lications.
“ 1 Ulti-
mately,
we bve
learned
" that we
- | must ac-
5 | cept
CAD da-
ta for
what it is
and
build on
our

fact that the culture and methodology of the compa-
ny are still largely 2D-based. We have successfully
overcome many of these challenges, however, and
have learned effective ways to use 3D images.

Our team strives to provide our customers with the
tools they need to keep mining equipment function-
ing properly and safely. Downtime often costs hun-
dreds or thousands of dollars per minute, so we want
our operators to'have the information they need to
avoid-this.” Good information is-also becoming in-
creasingly important as we see a-new generation of
miners entering the workforce who need to learn how
to maintain the machinery.they use. ‘©One way we do
this'is through our technical publications.

The start of creating a technical publication seems
straightforward: we go into SAP, look atthe BOM
and examine Inventor, find CAD models, and turn
out the outputs wedl.l
more complicated by the fact that the design con-
stantly changes, and technical publications is often
theJast to know about these changes. An additional
challenge'is incomplete CAD data: While /Engineer-

nee

strengths. Fo exampl e, we.
engineers i f @i measures r |
publications Aif it |1 ooks r|
portant since wedre not con:

much as how the image looks. Another solution
webve discovered is to
mation and store it in our own databases.
Another challenge we face is the fact that our graphic
illustrators generally produce only one image for the

two to three pages of procedures the publication dis-

cusses. Since we only get one opportunity to show

the piece of machinery, the image must be under-
standable to the viewer. W
3D visualization to orient all the parts in the loca-

tions we want them so that our one image captures as

much information as possible. Although the image is
ultimately in PDF format, an added bonus of this

process is that we also have an animation of the ma-

chine that helps in training.

Training is another avenue |
chented 3B vigualizatioe, sinre 3D dreages areiescel-ma d e
lent teaching tools. But despite their many benefits,

there is a level of discomfort among instructors for

using 3D visualization. Many of them are used to

teaching from 2D drawings and are very good at it.

have



The benefits of a 3D object are a blessingandacurse f eat ur e

for an instructor. Ability to see all aspects of an object
allows for quick
understanding,
however, the
object can do
so many things
that it can
cause an in-
struction ses-
sion to quickly
get off track. In
order to fully
harness the
power of 3d
animations, the
instructor needs to develop skills in using 3D objects,
and the object needs to be organized in advance with

that visually daflip:
images. This gives some 3D functionality while pro-
tecting the model.

When providing this information to customers, we
also want to include numerous photographs in as
high a resolution as possible so they can understand
the machinery better. But this causes problems with
streaming since the files are so large. We solved this
problem by linking content rather than embedding it.
For example, a customer can be streaming content
and then, if a photograph is associated with it, they
can click on a thumbnail of the photo before viewing
it with a higher resolution. This allows us to have

standard views and animations.
We also have the distinct chal-
lenge of providing information
while protecting IP, since the fur-
ther the 3D data gets from engi-
neering the more risk there is
that someone will try to copy it.
The Chinese, for example, are
eager to mimic our machines, so
we want to take steps to avoid
that. To prevent this problem
we ol | often di s
enough so they look correct and

photographs associated with
streaming, but keeps the file from being too large to
stream efficiently.
A final avenue in which weo:
es is in our Marketing Communications area. A dis-

tinct challenge in this area was

making the images look realistic,

since having an image of a ma-

chine that is too perfect or too

clean without showing any wear

is not helpful to our marketing

endeavors. Through this we

| earned that we nee

objectiveodo people t
back for us. We need artists, of

course, be we also need engineers

who can communicate and who
understand the nuances of how

make sense to the person view-

ing them, but theyobre
someone who is trying to measure from the image
and rebuild it would get confused quickly.
Additionally, since Joy sells directly to the customers
and they primarily maintain their own pieces of
equi pment, wedre
they understand the
have the necessary skills to operate and maintain
them. But because there is so much information as-

per sonal mentatiomhase s e
ma ¢ h i notbeen seare-y| :

people interact with information

n ot in erdeatc improve olirtmarketinma k es it s o

Ultimately, 3D images have enhanced our technical
communica-
tions division
but their imple-

less. We have
learned to con-

sociated with these | ar g esidqerthe potes- S
portant to make sure the information is organized in tial of 3D imag-

a way that makes it easy for the customer to find. es and the needg

Tagging and linking have been useful in helping our and abilities of

customers navigate t hr ou g tne pedple using

provided. Atthe same time, we do not want to deliv- them in order to

er 3D content directly to our customers since it be- find a balance between too much and too little infor-

comes more difficult to protect our intellectual prop- mation.

erty i f we do. What wedve done to solve this proble
is to provide |l imited 3D/ views with 'a Aspin aroundo
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Independently review and analyze all native and standard formats without the authoring CAD systems. Streamline
the collaboration with your business partners and realize the integrated availability of the 3D models throughout the
entire product lifecycle process.

Equipped with powerful graphics
and fast interfaces, the viewer is
able to load and analyze all CAD
formats with impressive speed.
Functions like the generation of
dynamic sections with
transparent section plane,
filtering of layers and colors,
printing, as well as a detailed
assembly-structure presentation
help the user optimize the
communication with business
partners in heterogeneous CAD
landscapes.

Our native interfaces read feature and the related PMI
information of holes, chamfers, filets, patterns, drafts, pockets,
extrusions and all other feature types directly from the native
CAD files. In addition the related faces of each feature can be
shown on the B-REP model.
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CT CoreTechnologie GmbH
Am Kreuzberg 7

L] D - 63776 Mombris

Tel: +49 (0) 6029 99 43 86
Fax: +49 (0) 6029 99 43 87

3D Analyzer© reads PMI information with GD&T, (Geometric
Dimensions Tolerances), simple datum and text. Also the
related faces on the B-REP will be indicated. Generalized
interrogation functions allow for an easy access to the PMI
data of any CAD format providing important data for a
seamless PLM process.

The Advanced Compare module indicates and displays all
variances between different 3D geometries, Assembly
structures, and PMI information, all with high precision and
clear representation of the differences. Red/Blue display with
dynamic color scale along with dynamic fading by
discrepancies size allows the user to see the smallest changes
in the model. HTML report function showing the variance can
be shared with users.

CT CoreTechnologie France S.A.R.L. CT CoreTechnologies Inc.
38 place des pavillons 63 Dixie Hwy

F-69007 Lyon Rossford, OH 43460 USA
Tél: +33 (0)4 78 61 79 42 Tel: (419) 662-7700

Fax: +33 (0) 478 61 74 49 info@coretechnologie.com
T hn i m info@fr.cort hnologi m USA

France
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Assures Data

With the collision detection module, costly pitfalls in the

- T L assembly and manufacturing process can be avoided.
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to very large and complex casting models the development through the PLM process. Founded in 1998, CT Core
time will be reduced efficiently using a software supported Technologies consistently presents the most innovative
inspection. In addition developments and has shown an outstanding performance
to this, thetadhvanlced with continuous growth. 3D Analyzer© is part of the
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biggest difference.
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Keeping todayés
Ever since the earliest of times when design-

ers have envisaged their
sary to communicate their thoughts to others to bring
their vision to reality. Even the creation of the Pyramids
required the communicat:i
the workforce to enable its creation. Obviously over the
course of time the original designs have been lost and
some of the information may have only been held with-
in the heads of the principle designers and taken to
their graves. Thankfully the modern world of design

i sndt shrouded in so much

In the modern world itods
mit designs to a communicable medium to enable the
designs to be realized. When it comes to archiving this
information for future reference then the storage meth-
od and potential period of retention need careful con-
sideration.

In the world of aerospace following the successful inau-
gural flight of the Wright Brothers on December 17th
1903 Shorts, now part of Bombardier, won a contract in
1908 to build 6 Wrightos
ing so the company was recorded as the first manufac-
turer of aircraft in the world. The actual designs for the-
se aircraft are still held by Bombardier (Shorts) over
100 years since they were first used and have frequently
been used to recreate exact replicas of these historic
machines. In the case of Boeing the early design work
' for the
Boeing
747 was
started in
the early
6006s.
took their
first order
fora 747-
100/SR/B
on 13th
April
, , 1966. This
plane rolled out on 30th September 1968-and was final-
ly certified on 9th February 1969. It finally-entered into
service on 21st January 197Q° 40 years ago. This air-
craft design is still being madified with the first flight of
the 747-8F taking place on 8th January 20107 again 40
years since itfirst entered into service. By the time. this
design is retired-and the final aircraft is eventually re-
moved from service | expect the 100 years retention of
the Wright Flyer will-be-exceeded. '

Short Wright Flyer

Not only are designs retained for historic reasons, such

on

desi Y §reverdeeson, Praduet Mangger, Theorem Solutions

| aseshecWeaghodosi Fbgebeebuheat

ments to retain information f
evident from recent events such as the recent Toyota

vebitle recdll and the BPDeepweatet Horizondisasterigpn  t ¢
the Gulf of Mexico that when things unfortunately go

wrong then ités paramount to
information to understand what caused the problem

and how to learn from the mistakes and rectify the situ-

ation for the future.

mys ttehrey .early 706s when CAD
sign activities the standard method of communicating
thevdesigs information cantmyed to tsea traditionalD ¢ 0 m-
drawings. Therefore although the CAD system was used

to create the design definition it was still the derived 2D
drawing that was held as the design authority. This data

was typically
initially commit-
ted to paper and

S

then micro-

filmed for distri-

bution. Many

companies totlay dc

continue to have

vast archives of

their 2D draw-

ing output

stored in micro-

fiche format oth-

ers are held digi-

tally within data vaults. These systems enable the rele-

vant data to be retrieved and either viewed, exported or

even printed if necessary.

Tnhmerg recent times companies began to move moving

away from the use of 2D drawings as the method of de-

sign communication and are starting to use Model

Based Definition processes whereby the CAD 3D design

is considered to be the design authority. With the intro-

duction of 3D Dimensions and Annotations to capture

the product manufacturing information the days of con-

ventional 2D drawing creation do appear to be limited.

However these changes to the design definition process

will definitely bring new requirements from an archive

and long term data retention perspective. When you

consider the potential length of time that the infor-

mati on needs to be retained i
the data in its original CAD

seen over a relatively short period of time the CAD sys-
tems evolve to such an extent that data created in earli-
er.implementations of the system are no longer sup-
ported in their newest variant. On some occasions the
vendor has completely disappeared from the market.



Therefore the only sensible solution is to select a neu-
tral representation of the information to mitigate the

risk of being able to access the data at some point in the
future.

In the field of long term data retention STEP AP203 E2
is recognized as offering a solution to the neutral repre-
sentation requirements. In fact a number of organiza-
tions, both industrial and software vendors, have been
actively working on a solution to this problem by partic-
ipating in the LOTAR project. Their aim isto evolve the
STEP AP203 E2 standard to such an extent that it can
be used to implement a long term archive solution. In
addition to STEP some other companies are looking to
use the JT format to satisfy this requirement. JT is ex-
tensively used in automotive companies and although
its achieved ISO certification as a Publicly Available
Specification for use as a visualization format many
companies are looking to use

to this issue is to implement an automated process that
runs constantly performing both the creation and data
validation checks of the archived data automatically.
This will limit the human interaction in the process to
being only reviewing those files that are identified as
problems which consequently need to be reviewed.

You must also consider that depending upon how rigor-

ous your company has been in ensuring that your CAD

data is created to a high quality, that quality will have a
direct influence in the number of the files that will be

raised as exceptions (problems). Having to investigate 5
-10% of your data is not unexpected. Therefore the

greater number of parts that you initially archive the
greater amount of resources
data into an acceptable
sidering initiating an archive strategy on all data at the
point that it becomes of a released status. If you put off
the starting to archive the da-

Y
stat e

the format for other usages. In
fact Siemens themselves pro-
mote its usage for interoperabil-

ta until the product enters
retirement youol|l
such a vast quantity of data

Investigate

Store
« | Archive

ity and a number of the auto-
moti ve OEMOS
supplier integration.

Long Term Archive Process Flow
al
Original

Set
Conversion 3
Parameters
Point Cloud
Input
Validation |
Properties

Data

Whichever format you select,
STEP AP203 E2, JT or any oth-
er that you care to consider
when it comes to archiving you
master definition there are a
number of factors that need to
be considered when you imple-
ment your chosen strategy. First and foremost you must
be able to validate and confirm that the archived repre-
sentation you choose is a faithfully representation of the
original master data. It would be pointless if you ar-
chived the derived representation only to find at some
point in the future that
of the original data. There are a number of recognized
technigues to achieve this many coming from the work
undertaken by the LOTAR project.

Convert to

Archive
Format

Solutl

These include the use of validation properties such as
mass properties, surface/volume of area and center of
gravity comparisons for geometry and assembly infor-
mation. When verifying the 3D product manufacturing
information similar techniques are also used including
the measurement of graphical frames and the use of
Unicode strings to compare the input with the derived
representation. Attempting to undertake this task inter-
actively would be very time consuming. In addition if
you employed visual checks for verifying the data it
would be prone to human error. Therefore the solution

Input/Output

Geometry / Structure
Point Cloud / Validation Props
Manufacturing Information

Archive
Format
Output

A1 Output

that simply reviewing 5-10%
of the files will have a signifi-
cant economic impact. Taking
this approach is just putting
off the inevitable and will re-
sult in a future cost and prob-
lems.

|

Convert to

Derived
Output
| Data

Original
Format

The final stage in implement-
ing a long term archiving so-
lution is the selection a data
warehouse location that both retains the data and offers
access capability for future extraction. This final piece
of the jigsaw is one that again needs careful considera-
tion and will likely result in you implementing a differ-
ent solution to your existing PLM implementation 1

i mainlydos theGsame aonsideratians df the langeviteaf e nt a t

the CAD data itself.

Ignoring the problem will'not make the problem go

away. The longer.you put off implementing a long-term
archiviing strategy the ‘great e
need to initially process and the greater.the volume of

potential rework you will face.which will create an issue

all of its own.

Technology is available to help you address the problem

but i“tbds not just a technol oc
and quality decisions all need to be made. The longer
it 6s~l"eft the bigger the prot




TRUBIQU ITY Community-Bﬁéé’d: Collaboration and
connect. move. share.  IBNESEJ IS E101bin%

Industry leaders know the importance of Multi-Enterprise data
accessibility. Collaborative partners and suppliers must have the correct
data in the correct format in order to optimize PLM cycles across the
value-chain.

Global Multi-Enterprise Collaboration Challenges

As companies globalize operations and seek to integrate value-chain
communities, regional differences threaten to undermine data exchange
and limit the benefits from investments in PLM.

In North America, industry sectors such as automotive directly connect )
many suppliers to proprietary PLM solutions based on network solutions. = 4
Most managed file transfer (MFT) solutions are not integrated with these
PLM environments.

In Europe there are proprietary PLM direct network connections. More integration between PLM and MFT
solutions has lessened the need for direct connections. The advent of OFTP2, combined with MFT/PLM
integration, is driving more use of the internet.

In Japan we see mostly proprietary versus internet-based connections, but industry groups in Japan are
watching European based standards activities very closely. In China we still see a good deal of primitive manual
file exchange (email, FTP, flash drives, etc.) with some MFT solutions emerging.

As an OEM, how do you avoid adding cost and complexity to your new product development value-chain? As a
supplier, how do you deal with these customer and regional complexities?

Community Integration for Multi-Enterprise Collaboration

Trubiquity efficiently integrates multi-enterprise collaboration by extending 2D and 3D technical workflows
across the value-chain community.

TRUcommunity is Trubiquity’s SaaS based model built on flexible service oriented architecture that enables
easy adoption of solutions used to manage workflows across and beyond the enterprise. Control of security
and quality assurance are just two examples of what thousands of current TRUcommunity users utilize to
connect, move and share key business information, making their decision making process faster and more
efficient. Due to its SaaS nature, integration is simple, eliminating delays associated with large-scale IT projects.

Trubiquity’s solutions encompass all communication and transport protocols worldwide, this ensures flexibility
and security no matter where you do business.

Process Automation

° TRUfusion Enterprise™ automates the manual importing, exporting,
TR U fu s l O n transformation, encryption and transportation of product, process and design
and analysis data. It enables global data exchange with all business partners.
Trubiquity’s TRUfusion Enterprise™ solution can be deployed along with

TRUexchange™ to extend beyond the enterprise connecting with customers, partners and suppliers.

TRUfusion Enterprise™ has been deployed successfully in aerospace, automotive, construction, consumer
products and defense to deliver significant enterprise and project efficiencies. This success is achieved by
replacing manual, multi-step and time consuming tasks that are prone to errors, are insecure and expensive.



Often more than 80% less time is needed with an automated process compared to manual processes for
product design data exchange. TRUfusion Enterprise™ manages all back-end data transformations and
transfers while automatically storing details on all data exchange activities.

Managing Design Collaboration and File Exchange

TRUexchange enables anytime, anywhere access to critical business data

TR LJ exc h an ge across the value chain. Together with TRUfusion, TRUexchange helps

customers extend the value of existing PLM systems.
Supplier and Joint Venture Team Collaboration

TR LJ un it TRUunity™ ?s a virtgal, fedgrated workspace that enak?les tea'm collaboraﬁon ina
secure and interactive setting, regardless of geographic location. Create virtual rooms
for specific project teams, business functions and partner communities, all while
managing data views and integrity through comprehensive access controls. By enabling continuous
collaboration via multiple communication methods, TRUunity™ boosts team communication and productivity
while decreasing project completion time, product development and design cycles and time-to-market.

/ e N » 1 DI, | .
Managing Source Selection and Bids

TRLJ source TRUsource“‘ is gn on-demanq §o|uﬁon for aggrggaﬁng and distributing .bi'd content
in a secure, auditable and efficient manner. Available across all connectivity
methods and communication protocols, TRUsource™ allows organizations to
establish and automate RFx processes throughout the product lifecycle — from engineering and design to
manufacturing and maintenance. TRUsource™ streamlines RFQ data input, questionnaire development, bid
compilation and distribution, supplier management and reporting.

Connect, move and share your key business information. Trubiquity.

Trubiquity helps its customers achieve competitive advantages by delivering managed file transfer and business
process integration solutions across multiple enterprise boundaries. Thousands of companies in many countries use
Trubiquity enterprise and SaaS$ solutions to connect, move and share key business information to ensure decisions are
made quickly, efficiently and correctly, while maintaining control, quality assurance and intellectual property security.

To find out more about the TRUfusion solution line or other Trubiquity process automation solutions, visit
www.trubiquity.com. We look forward to helping you achieve your business potential.

L BI U Iw USA: +1 (248) 601-7160 GERMANY: +49 (0) 621-39155-0 www.trubiquity.com
Q UK: +44 (0) 113-245-4305 JAPAN: +81 (45) 243-1939



Model Based Definition for DoD Life

By: David Prawel, President, Longview Advisors

Like most organizations, the Department of
Defense is always seeking practices and strate-
gies that will help them do business more effectively
and efficiently in the future. Recently, they adopted
Model-Based Definition (MBD) and Model -Based
Enterprise (MBE) for some of their weapons system
lifecycles.
Whenever
the DOD ex-
amines a
weapon sys-
tem lifecycle,
they must
apply the
technical da-
ta throughout the entire lifecycle i from design and
production, to field operations, depot operations, and
supply chain activities. Because the weapon system
lifecycle is so multi-faceted, they needed a method to
streamline this process and have found MBE to be
effective. The initial results promise to reduce costs
and increase productivity in maintaining weapons
systems.

MBE is an integrated and collaborative environment
founded on a 3D product definition. The MBD is cre-
ated at the beginning of the lifecycle and reused
throughout the enterprise, and thus enables rapid,
seamless, and affordable deployment of products
from concept to disposal. Because the costliest
phase in a weapon cycle is sustainment, not
acquisition, getting the technical data package

up early in thesacquisition-phase and defining

it propefly.can help redtice casts during sus-
tainment. The MBE helps them do just this.

MBE will help the DOD to field, maintain, and
upgrade weapons systems more rapidly and
economically throughout the lifecycle of the
weapons.

There are numerous collaborators in the-im-
plementation of this enterprise, since many

fense, the National Institute of Standards and Tech-
nology, and the Defense Logistics Agency. They must
also get cooperation from industry, such as the prime
contractors and the software developers, since soft-
ware will allow them to implement the technology
properly throughout the lifecycle.

One scenario in which they have seen successful im-
plementation of MBE was in the design of an egress
trainer, a device which trains soldiers to exit vehicles
safely if they encounter an improvised explosive de-
vice (IED). Two groups within the same company
bid to design the egress traineri one using MBE and
one using a traditional design process. The tradition-
al team bid 26,000 design hours and the team using
MBE bid 1500 hours (and actually executed it in 968
hours.) They thus saved 25,000 hours because of
MBE data. Additionally, the design was finished in
nine working days, which is a significantly shorter
time period than it would have been with traditional
design.

MBE thus has a promising role in future lifecycle ac-
tivities, such as field operations, training, and tech-
nical publications. These data will allow the DOD to
reuse models for audio/visual instruction (AVI) in
technical manuals, which is extremely helpful since

organizations need the technical data in ques-
tion. Some of these collaborators include the branch-
es of the military, the Office of the Secretary of De-

todayods soldier | earns
instruction than when reading text. This will help

mor e




speed up field repair, and 3D interactive manuals
promise to allow the soldier to ask questions about
the repairs they are making. 'In fact, in the striker
maintenance training system, there have been time
savings of 25% and estimated cost savings of $25

Ultimately, this program will prove the value of inter-
active, visual-based documents and provide an af-
fordable solution with numerous benefits. Among the
benefits are a 30% reduction in the time to layout or
rebuild line, workstations, and the assignment of

million. tasks
and
MBE also tools, a
play§ a 25%
Irff)l€ |nI increase
ifecycle . in re-
Activities Without the Schema... 't;‘uzl‘:
at depots, vehicles
which are and a
some of 20%
the larg- reduc-
est poten- tion in
tial users rebuild
of MBE costs
data. during
Currently \ the first
depots With the SChema- . — three
typically / S months,
recel\(e / a 30%
only lim- - reduc-
ited 2D tion in

TDPs, if anything, and work instructions are paper -
based with pictures of disassembled hardware. In the
future, they hope the depots will receive 3D data so
they can have visuatbased work instructions on the
shop floor and simulation -based shop floor planning
for streamlining new mission requirements. One re-
cent success story was at the Red River Army Depot
with the Bradley Cross Drive transmission. Prior to
the initial production start they digitally simulated
process plans without the first article, then optimized
the layout and factory flows, then created work in-
structions. They were thus able to complete multiple
simulator scenarios in order to determine the best
possible process. But although the Army/OSD
(Office of Sec Defense) Mantech can implement MBE
in these cases, they cannot sustain it. The depots
themselves must therefore see the value of the tools
and teach people and maintain the technology.

operator training time, and a 50% increase in clarity
of work instructions. MBE thus promises to reduce
costs and increase productivity in the long term.

But one question that they must consider is whether
the supply chain is ready to handle the 3D data. Cur-
rently, procurement practices remain fixed-around
the delivery of 2D data, with suppliers receiving 2D
drawings. In the future,.they hope that the Army and
industry will have all bidders and suppliers reference
the same up-to-date produet master i all3D CAD
files and all associated documents. This will allow for
faster response from the supply chain, as well as pro-
vide for the-capture and reuse of manufacturing pro-
cess.data. Effective delivery is key to the reuse of
MBE data in the supply chain; and deing so will allow
the multiple benefits of MBE to be realized.
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Spatial Corp., a Dassault  metrology applications, in addition to commercial
Systémes subsidiary, is a translation products.

SPA TIAL leading provider of 3D

software components for  Product Manufacturing Information (PMI)

engineering applications across a broad range of in- T o d ay éusersedenthnd support for Product Man-
dustries. Spatial 6s 3D mofattaering ImfagmatioB (®@MIyin tseir mdnufartaring o n ,
and CAD translation software components help ap- and measurement applications. 3D InterOp enables
plication developers deliver market-leading products, import of semantic PMI data from CATIA V5, Pro/
maintain focus on core competencies, and reduce ENGINEER and NX file formats. PMI data import

their time -to-market. supports exchange of critical manufacturing infor-

mation including notes, dimensions, geometric toler-
ances, datum reference frames, datum references,
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Benefits of 3D InterOp

3D InterOp " : :
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2 3D ACIS Modeler® (ACIS)

of ACI S, Spatialdés flagship 3D
vides the foundation for 3D modeling, supplying

# functions to create, modify and query objects as well

“| asto support visualization, simulation and analysis.

ACIS delivers key patented technologies, complete-

a,| ness and accuracy of modeling operations, ease of

@l implementation and robust data import and manipu-

e g : . -
‘ ] : - | lation. These industry proven capabilities serve a
‘ i“%f J.-E’,‘_ﬁ__[tq_{“_“‘,!,‘%_”_‘:f'_'”:f_a*f‘é?'-_al@’_ __7":_\\'_%.@_@10_1’"‘ 7 broad base of high|y_va|ued software app”cations_
' —— _ For over 20 years, the power and robustness of ACIS
CATIA V5 Model with Feature Tolerancing & | has been demonstrated in more than 350 commercial
Annotation . andinternally developed applications with over 1.5

- million seats in use world -wide.


http://www.spatial.com/products/3d-interoperability/

Promotional Content

Convergence Geometric Modeler (CGM) vides Toyota Caelum with high-level of technical sup-
CGM is the core geometry and topology modeler for port including defect fixing and feature enhance-
Dassault Syst. mesd V5 andments sothatThhireendrtostbmdrsaemair satsfied

been the foundation of V5 products for over ten with the solution. And, Spa:
years, proven in the most challenging application en-  new CAD format makes it possible for Toyota Caelum
vironments and in use by ®ocduee maihtenanbeevorkoad dandipsoveldavelg e st
manufacturers. CGM offers the highest quality ge- opment productivity.

ometry, a full breadth of modeling operations, robust — 3

geometry creation, exceptional memory management AR »-* A NSO PE L T ST 2

and performance and a unique set of advanced oper- g Y e B S A

ations for complex tasks. CGM provides native B-rep
interoperability with V5 and V6.

P -

Importing 3D dimension and annotation from
CATIA V5 to Caelum 11l

RADF R3.0 with CGM

Customer Case Study i

Toyota Caelum Incorporated

Spatial provides CAD translation with product manu-
facturing information (PMI) to Toyota Caelum for
use in their latest software release, Caelum Il ver-
sion 4.4. The new version
terOp components to support import of 3D dimen-
sions and annotations from CATIA V5, NX and Pro/
ENGINEER. The inclusion of product manufacturing
information within the 3D model improves commu-
nication throughout the design process and reduces
costly downstream errors.
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The high quality of Spati aI os model i ng"‘ker nel (ACI S)
and CAD translation technology, especially CATIAV5S To..fi-nd out more about S pat
which is used widely in the automotive industry, _ 1 ¢ nents mcludmg CAD translators, and read the fuII \

helped speed application development. Spatial pro-. / Toyota Caelum caSe study VISItWWW spatlal com !
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An old adage says that when the only tool you have is By: Jennifer Ferello , Tech Soft 3D

a hammer, every problem looks like a nail. Few areas
is this more evident than interoperability. Over the
last 30 years, as the concept of 3D modeling has tak-
en hold in product design and begun seeping-- now
pouring -- into the downstream processes, the meth-
ods of exchanging that data have changed so imper-
ceptibly that many feel as if they are looking at a
toolbox full of hammers. While underlying and relat-
ed technology has progressed

and application needs are

changing, the industry by and

large is still translating one

solid model into another solid

model, regardless of what data

or form is necessary. Files are

getting larger daily, applica-

tions are requiring different

data and using it in different

waysé and the current
is looking over-used. We need tools

that truly enable, rather than just get the

job done.

Initially, developed as an afterthought of 3D de-

sign (i.e. We have a product design that we can inter-
act with in the same way we think 1 in 3D!- now
what ?), fidata exchangeo i
need with the much more descriptive title of Interop-
erability, and an estimated market value of $5.5B in
software and services. But over the past 30 years, the
process itself has changed much less than you might
think

Originally, CAD vendors themselves developed IGES,
and then STEP translators, based on knowledge of
their own product and-the standard formats of

choice. This'left downstream-applications no choice
but to-consume-these standard formats, which con-
tained sometimes more, sometimes less information
than they really nheeded. At the time; the new down-
stream applications were
dat a. Af-tver all , . -t 0s
constructed, solid model: But to much shock and dis-
may, the 3D.data presented did not always fit the
downstream applicationo6s
lems came in a variety of guisesi incomplete or
missing data, incorrect representations; corrupt
forms i none-of which proved enabling for down-
stream re-use. Despite the outcry fromthe down-
stream application developers, CAD vendors were

hammer

mu C

hard-pressed to see this as their problem. The data
worked fine in the design application, after all.

Driven by customer needs and their application re-
guirements, downstream vendors took up the chal-
lenge and began adding functionality within their
applications to process incoming data to better pre-
pare it for use within their application. From this
need, an industry emerged; first simply to transfer
and prepare standards files, and then a variety of
native CAD formats, for downstream re-use. In
many cases, application vendors
were only too happy to pass this
responsibility to others.

Today this has consolidated into
three related technologies that con-
tinue to grow and improve: CAD au-
thoring applications and their associated
modeling kernels, translation and healing
solutions, and the downstream applica-
tions themselves. All three of these tech-
nologies constantly modify the data and related pro-
cesses. As a result, CAD data is higher quality than
ever before. There are more and more avenues for
directlycagcessing that 8bdgta. Armd eadvnstream &pe t
plications, often based on modeling kernels them-
selves, are much more adept at working with prob-
lematic data. Great news, then- we must be about
there! Problem solved!
Or not é
As 3D really moves into the mainstream, the target
continues to move as well. CAD files, along with be-
coming fAicleanero have becom
ularly as organizations move from designing partsto
modeling full assemblies. A
pal es in comparison to the
bliesy Tame-cgnsudingtherling pcogesses accéptel im a n 0
leu o leetter solid models ave mowkeassessedh as the w e |
size of models increases, the quality of the incoming
data i mproves and applicati:
i s=-fhan rperfect noodels anfproved. Ia faab, giverPtheo b -
recent improvements in data and applications, some
have even begun to question the value of healing
within the translation process, suggesting that it has
become less necessary at the same time it is proving
too-cumbersome and its processes too unknown.













































