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MBE Is Founded on an Intelligent TDP

O

e The Model-Based Enterprise (MBE) Is about effectively
sharing an “intelligent TDP”

e To Enabl e MBE, al | aspects of the Enterprisethat
I nteract wththe TDPnust be i nt er oper abl e,
enabl 1 ng col | aborati on throughout theentire
| 1 f ecycl e of a product —f romconcept to di sposal

e Al 3Dproduct definitiondeta | and subsequent
annot at i ons, rel evant associ at1 ons, etc.wthin
t he TOP nust be accessi bl e acrosstheentire
ent erpri se, enabl 1 ng r api d, seant ess, and
af f or dabl e product depl oynent O
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o° What is an Intelligent TDP?

e (Onsi sts of techni cal e To seanm essl y support :

dat a such as:

o 3DMbdel s

o Associ at ed annot at i ons

o Speci fications

o Sandards

o Desi gn Gonfiguration

o Assenbl y | nstructi ons

o Perfornmance requi renent s

= FormHAt and Function

o Goncept ual Desi gn

o An Acqui sition Srategy
o Producti on

o Engi neeri ng

o Logi sti cs suppor t

o st al nnent

o BEnd of |ife phase-out

o D sposal

= A | MBES ages
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Current Enterprise TDPs

O

e Anost all current TDPs are stil | based upon
noder n versions of centuries oldnethods |1 mted
to 2Ddraw ngs w t h associ at ed not es and
docunent at | on

e Thi s was conf i rned by t he 2009 Suppl | er
Assessnent - by N ST Manuf act ur i ng Ext ensi on
Part nershi p (M8P) where t he vast naj ority of
suppl i ers profil ed were at MBE Readi ness Level s T
3—still using 2Ddraw ngs—as wel | as ot hers such
as t he Aber deen G oup S udy* O
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Realizing an Intelligent TDP for MBE

e Enterprises need asolutiont@t al lows thei r exi sting | egacy
systenstobeinteroperablewththose of their suppliers

e Thesolutionnust beflexibleandfast astheenterpriseisa
very dynamcentity,workingwthdifferent suppliers and
busi ness uni ts across the worl dt o creat e newproduct s and
t echnol ogi es whi | e sustai ningandtransitioningthe ol d

e Thisrequiresacultural shift and systeml evel
| npl enent at i ons t hat | ncor por at e:
nodernrepositoriestostore all digital docunents andtheir associ at ed
net a dat a

architectures utilizingcloudtechnol ogiestofacilitate LANand VAN
accessibility

advanced wor kf | owt o enf or ce ent er pri se pr ocesses fundanental t o MBE
confi gurat i on nanagenent , security, and gover nance t o control access and

ver si oni ng
intelligenceandanal ytical tool sto ensure snoot h operati ons and

guar ant ee per f or nance
GEOCENT




o° MBE Solutions for the 215t Century

e AdAebuilt wth Service Qiented Architectures (SA

e Uilize Qpen Source Software (55 to | everage
specific prinedfunctional ity

e (Qperateinthe doudfor worl d-w de accessibility

e Gnberapidy built-up and torn-down to pl ug i n new
conponent s and functional i ty, neeting t he dynamc
needs of alarge-scal e enterprise whil e enabl I ng
| Nnnovat | on

e Staleeasily and effecti vel y—i e, to neet the needs of
asnall supplier tothelargeenterprise

e D&l i ver high-perfornance and stability

GEOCENT




oe How the IIMS/CTP-OS Enables Fast, Scalable MBE

Interoperability O

e The IIMS/CTP-OS has a Service "ous R e -
Connector Framework (SCF) at its
core that enables mteroperablllty

between the en_terﬁrlse s | egacy
systens andwthits suppliers

vi a SCAweb servi ces .

e The SCOF uses a cutti ng- edge, Lo g i
open- sour ce t echnol ogy cal | ed
Rabbi t MQt 0 push nessages
t hrough t he syst emw t h a capabl e rosomatn
t hroughput of 1mllion
messages/sec, enabl i ng hi gh- 9
perfornanceinteroperability -

e Built onatel ecommunications |
t echnol ogy t hat ensures onl i ne )

tinetowthin9nines.very
stabl e
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How the IIMS/CTP-OS Enables Fast, Scalable MBE

e TCPdata throughout the
enterprisenust belogically
aggr egat ed

e The CTP-G5 utilizes two hi gh-
per f or nance open sour ce
dat abases:

o Hadoop, a napr educed dat abase
for t he Feder at ed Dat a Vr ehouse
(D/)-st or es process nonitori ng
and syst emtransact i onal dat a

o Afresco,adigital asset
nanagenent (DAM repository for
dr aw ngs, 3D nodel s and al |
associ at ed docunent s
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""" QvernancewthToP o——
Qont ent Managenent

) A rewce Share - Uses llwstisars - Winilln Firefoy
Dv G fan faer Goiwi Dok e

e (vernanceis achievedw th A fresco, O © X o S ——

€ Alfresco Share By Dabosd Swy Fone BSies |+ Birsogs Dirspestan agminCoanle | Help | Lot

t he | eadi ng wor | d-cl ass Enterpri se rrw———
Gont ent Managenent (EQV) syst em

e Hrst open source softwareto pass
t he ri gor ous US. Depart nent of
Def ense (DoD) 50602 st andar d
certification

e kersloginto proj ect workspacesto
col | abor at e, shari ng docunent s &
vi ew ng t hei r assi gned t asks
accor di ng t o predefi ned proj ect
rol es and associ ati ngthei r conment s,
guesti ons and answers w t h
parti cul ar docunent s

e Thisisparticularlyrelevant to STEP
docunent s—as t hey are cl ear -t ext, @

Al fresco can sear ch t hese docunent s
for project codes, part i nfornation,

- see ®t®/j i t ¢ f hudi sam| /r ecnyt /st andar dsht i GEOCENT
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ol | aborat i on

e Engineerswork wththeDgital
Asset and Techni cal Docunent
Managenent (DAMTDN) syst ens
when wor ki ng w t h
speci fi cati ons, 3D CAD Mbdel s,
requi renents, etc.inthe
Proj ect wor kspace cr eat ed,
whi ch keeps track of al |
proj ect rel at ed net adat a and
autonatically creates alight-
wei ght 3DPDF renderi ng f or
downst r eamuse

e (omment s and quest i ons can be
added and are autonati cal | y
associatedwthall rel ated
docunent s (speci fi cati ons, CAD

files,etc)
*See http//jitcfhud saml/recngt/standards.ht n

How the IIMS/CTP-OS Enables Fast, Scalable MBE
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Busi ness Pr ocess
\Vr kf | ows

e Inthe Enterpri se, successf ul
aut onati on i s support ed by
busi ness processes t hat enf or ce
ef fective workfl ows usi ngthe
YAWL. Servi ce

e Hundreds of process nodel s are
| nvoked by avariety of eventsin
t he syst em ensuri ng t hat
appropri at e per sonnel are
notified, files are noved,
processes are start ed, et c. when
needed

e YAALis basedon Petri Nets—all
processes bui lt are
nat henat i cal | y sound—i e, al |
processes W | | reach concl usi on

oe How the IIMS/CTP-OS Enables Fast, Scalable MBE

GEOCENT




- BusinessIntelligence O

e Inadditiontothe nany services providi ng
seantess i nteroperabi ity betweenthe
| I M5/ CTP- G5, agent s ar e enpl oyed t o: - _— ~

o Mbnitor systemevents

Process dat a

Gonduct deci si on suppor t

Not i fy appropri at e per sonnel of
aberrations or probl ens

Ensure systemstability

Acquire short and | ong-termtrend dat a
and associ at i ons, et c.

e Thedataisassimlatedanddisplayedin
gr aphs, dashboar ds, et c. by t he I | My CTP- G5
Jasper* service

e These agent services whi |l e worki ngw th
theother | | M/ CIP-G5services hel pto
| npl enent anoreintel | i gent TOP

J1asrERsOFT 7 (Sawen) ipersanie

O O O

O O

*Jasper i s the | eadi ng wor | dw de open source Bl anal yti cs t ool e




All Together...

e £ Web
- ) = Application
Interfaces -
Data .
Encryption Enla_rprlsa
o Application
Interfaces
Decryption
-
[ Emerpln':lsgin [:-eclsion Snoulity
Services
Connector
Business Framework
Intelligence Authentication,
and Authorization, and
Analytics /\’ Accounting ]
£) o
3D Model /‘\_' | (—_\» Intelligent
Format 4 Agents
Transformation (Services monitor |

Digital
. Asset Management

Metadata
Repository

Federated
. Data Warehouse

and control)

Complex Event
Processor

Process Creation,
Simulation, Monitor,
and Control

- GEOCENT




%’ So Why is an Entire Platform Needed?

e Barriersto EHfectiveness:
e D sparat e | egacy syst ens
e Interoperabilitywth Suppliers
e Dfficulties Enforci ng Processes
e Lack of Hexibility/Adaptabili

e | sol at ed Busi ness Logi ¢ &
Appl i cati ons

e Eachgapindatarepresents |
| neffectivenessinthe Enterprise

and has a pri ce STEP+PM +BOM

GEOCENT

G her | nfo.
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%’ Revisiting the Main Goal...

e @al : Reuse central 3D CAD model + its
associated data by all extended enterprise

members throughout the product’s entire
|ifecycle

e INnterface CADWth BERP . |

e Handl e E@efficiently
e Incorporate supplier’s parts easily

e Track engi neeringtine
e Automatically associateall netadata
e Autonat e Processes
e Encapsulate D gital Vérk I nstructi ot oM +BM

GEOCENT
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* Annot at i ons
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I nstructi ons

ePart i nfornation




o° MBE Stages

End of Lifeﬁ -
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o° Some Challenges Implementing MBE

e Qorrect CADTransf ormat 1 ons and Preser vat 1 on of

Met adat a

Wiat al | ows correct CADtransfor nat1 ons and net adat a
(Product Manufacturing I nfornati on, PM)to be accessi bl e?

e Mbdel Validation- CADApplicationEvol ution

Gont | nui ng appl | cati on changes at sone f ut ure poi nt are
not backward conpati bl e w t h ol der CADnodel s

e Supply Chai n Accessi bility

Howdo suppl iers and the Enterpri se effecti vel y share

TOPs?
e Long- Ter mDat a Access
Howi s dat a accessi bil ity ensured as the Enterpri se

GEOCENT

evol ves?




e Inthe CTP-C5 aTCPisequivalent toa
Soace (a Space bei ng anal ogous t o a f ol der)
inwhichall relatedartifacts (nodel s and
process dat a) ar e col | ect ed and associ at ed

o An Admnistrator creates anewproj ect space fromatenpl ate

o Al workflows/rul es are automatical | y copi ed i nt ot he newproj ect
Space

o The admni strator i nputs project accounti ng codes-tineis
tracked as Proj ect Menbers accept tasks and per f or mwor k

O Project Menbers are assi gned froma G oups of Rol es t hat
corresponds wththeir skill andtheir availability

o Project Menbers can search vi a account i ng codes, proj ect nane,
Proj ect Menber s who have accept ed t asks, docunent contents, et c.

o Al of thedatawthinthe TDPis versioned—aclear audit trial i
avai | abl e

GEOCENT




MBE Digital TDP Example with CTP-OS

e The Mai n 3BDCADfIlels createdfromprof ect
t enpl at es, popul at ed w t h appropri at e
speci fications paraneters and control | ed
W t h ver si oni ng and gover nance +

e The Lead Desi gn Engi neer starts wor ki ng by accessi ng t he
speci fi cati ons docunent fromthe DAMand placingit into
fol der on her | ocal CADwor kst ati on

o Shethen accesses a 3DCADfi | e tenpl at e fromt he TDM
and places it intoafol der i nvoki ng an event that transfers specifications
paraneters intoanew3DCADfile

e As she saves increnental changes,the 3DCADfileisversionedandarule
autonatical ly renders alight-wei ght 3DPOFfor | ater downst reamuse

e Wen travel i ng, she accesses t he TDMvi a a web br owser and per f or ns a checkout
of the 3DCADfiletoalocal workstation

e By usi ng TDMcheck out /i n capabi | i ti es, she ensures that the 3DCADfil e | i

| ocked t o ot her col | eagues whi |l e she i s working andthat revisions are
appropri at el y ver si oned

GEOCENT




MBE Digital TDP Example with CTP-OS

e The 3BDCADfI | e andrel evant docunents
are autonat i cal | y associ at ed w t h comnment s,
guestions, etc. duri ng col | aborati on

e The Desi gn Engi neeri ng Manager accesses the TDOMvi a a
browser w th a secure connectiontoviewthe 3DCADfile

e The Manager may run a TDM Find Document function,
searching by the Lead Design Engineers’ nane

e Fromt he search resul t s t he Mainager chooses t he Speci fi cati ons and 3D CAD
files

e The Manager ensures that she can correl ate the nost current desi gn
changes refl ected i nthe Secifications docunent tothe 3DCADfIl es

e (onment s and quest i ons ar e added as not es w t hi n t he TDMQMIsyst emwhi ch are
autonatical |y associ atedw ththe 3DCADfI | e, Soeci fi cati ons docunent , and
t he 3D POF

o Wien t he Desi gn Manager and Lead Engi neer col | abor at e on t he progr ess
of the project,bothareabletoviewand add notes for addi ti onal
comment s, cl arification,or task assi gnnents

GEOCENT




6% MBE Digital TDP Example with CTP-OS

e |f the 3D CAD file i1s In a format that
IS not supported by a review Engineer’s
local CAD station, the file’s STEP f or nat

I's used Qne £/l e: STEPfor nat
e By usingasingl estandard fornmat and one

naster filefor the TDP, versi oni ng | nconsi stencies Wt
one-of f products such as | i ght-wel ght renderings are
el 1 mnat ed

e The CIP-(5 has been usi ng Anark for i1ts transfornati ons
for over ayear to produce 3DPDFversions wth

assocl at ed f or ns

GEOCENT




6% MBE Digital TDP Example with CTP-OS

e Theinplenentationof Ogital Engi neeri
Change O ders are streanti ned and
efficient

e Uoon approval of a DEAQ]Qt he Lead Desi gn Engi neer
researches the i ssue and notes that the bolt i n questi
Isarecent inport tothe CADtool part library.

e Shefinds that the published di nensions and the actual parameters wthin
the CADpart fileareinconsistent. The DEQOi s updat ed and associ at ed
personnel are autonatically notifi ed.

e The Lead Desi gn Engi neer finds analternate Supplier i nthe Product Data
Managenent (POV) systemt hat provi des a bolt wth t he same speci fi cati ons.

e Sheinportsthe CADpart filefromthealternate Supplier,ensuresit wll
wor K, suggest s t he change, and pl aces t he DEGOI n Managenent Approval node

e (nhce approved, changes can be saved and t he ver si on updat es,

Spawni g a newr evi ew approval process that autonatical |y notifie
per sonnel of the pendi ng t asks. 9

GEOCENT




e Suppl 1 ers can be af f ordabl y connected to
the CIP-Gstofurther closethedigital
t hl’ ea.d Pr oposal

e Many Manufacturers viewtheir rel ati onshipwth Suppliers as
a partnershi pwhere the Supplier i s norethan a purveyor i“
of pi eces and parts—i e, they are an extensi on of the Enterpri se. - '

e Thistype of relationshiprequirestransparency in core busi ness processt "‘1..1“
usi ng t he t echnol ogy t o enf or ce appr opri at e access, security, and gener al \
gover nance. ﬁ

e AProductionengineer rel easesthe prelimnary designw thinthe Suppli el
wor kspace. Suppliersareautonatical ly notifiedand nay revi ewt he TOP
Soecifications, BOM proj ect ed Denand Metri cs, ant i ci pat ed spar e parts needs, t he
not es/i ssues di scovered w t h t he desi gn, and t he renedi ati on t aken, et c.

e The Producti on Engi neer notes that the Suppliers have accessed t he speci fi cati ons and
associ at ed docunent s and were notified of their updates. Anescal ationnoticealerts
(viaenail)the Suppliers of the hard due dates for proposal s and bi ds. Each Supplier is
abl e to qui ckl y updat e and val i dat e t hei r proposal s, prici ng natri ces and ot her val ue
added pr oposi ti ons and submt a package securel y tothe proj ect space.

e The Producti on Engi neer val idates the parts bi dthenrel eases t he Suppl i er 9
packages for revi ewand consi derati on. After approval ,the package i s f orwar ded
tothelegal and purchasi ng departnents for execution of the Supplier contracteocenT




%9 MBE Digital TDP Example with CTP-OS

e During productionthe Dgital Manufacturi . |
Work I nstructions (DWY) associ at ed wi t h o + E@h’
the 3DPOFrendering aid operators in = N
effectivefactory fl oor operations

e ADWV iscreatedfromatenpl atethat i ncludes al | associ ated TDPi nf ornati on fromt he desi gn,
revi ew val i dati on, and appr oval process workfl ows to detail the nanufacturing steps of a product.

e (nhce approvedthe DMV i s used by t he Product i on Schedul er.

e Wenan (perator logsinheispresentedalist of ordersto be conpl etedduringthe shift.The DMV
first instructsthe (perator to choose and att ach an adhesi ve RFl Dto a prescri bed | ocati onon a
bat t ery housi ng panel and activateit sothat the wrel ess node recei ves t he RFl Ddat um(seri al
nuniper ).

e The Busi ness Syst emMbdul e t hen recei ves a nessage t hat a battery housi ngis nowinaWrkIn
Process (WP) stat e and records t he correspondi ng seri al nunber. The | nvent ory Syst emMbdul e t hen
adj ustsinventory accordingly,tightlyintegratingwththe Accounting depart nent .

e Next,the DMV indi catesthe stepsto performa quality/confornance neasur enent task, where
apneunati cwenchis usedto neasurethetorque oneachbolt i nassenbl y. The t or que
readingistransmttedtoawrel ess node for capture and conparedtothecontrol |imts. Tl
step hel pstoensurethat the product neets specifications,extendingits quality and PLGSEOCENT




%’ Revisiting Challenges Implementing MBE

e Qorrect CAD Transf ornat 1 ons and Preser vat 1 on of

Met adat a

o Wiat al | ows correct CADtransfornati ons and net adat a (Pr oduct
Manuf act uri ng | nfornation, PM )t o be

accessi bl e? STHP
e Mbdel Val idation- CADApplicationBEvol ution

o Gonti nui ng appl | cati on changes at sone f ut ure pol nt ar e not
backwar d conpat i bl e wi t h ol der CADnodel s.. STEP

e Supply Chai n Accessi bi |t/
o Howdo suppliersandthe Enterpri se ef fecti vel y share TDPs?

e Long- Ter mDat a Access
o Howis dataaccessibility ensuredas the Enterprise evol ves?

GEOCENT




%’ Vision: A 4D Model Based Enterprise

3Dviewof a4DTDOPfor acasing part |ifetinecycle

GEOCENT




What Differentiates the IIMS/CTP-OS?

e Wthall thetoolsout therethat claim
| nteroperabi | ity and confi gurati on nanagenent
howcan Geocent's work hel pal arge enterpri se?

Thereis NOTQOL that we are aware of that I s devel opi ng an

entirely open source sol uti on of the scope of the | | My CIF-
B

V¢ have speci fi cal | y chosen hi gh- per f or nance open sour ce
tool s that deliver the needed functional ity acrossthe
Enterprisetoinplenent MBEW thintelligent TDOP

Howcanwe do al | of t hi s?Because we are not rei nventing

t he wheel —each naj or servi ce nakes use of exi sti ng,

capabl e, open sour ce t echnol ogi es t 0 provi de syst em
functional ity O
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The SCFthat al lows the | | MY CITP- G5t 0 connect | egacy
systensisthesanethingthat allows it tol everage
speci fi c, hi gh-performng t echnol ogi es t o achi eve
extensi ve functional ity—/t vorks much /i ke t he

/ nt er net

The | | MY CTP- G5 uses JSONw t h enbedded XM. as a

coomoninterfacew thits SOAservices, allowing a
company’s di sparat e appl i cati ons to be i nt egrat ed,
regardl ess of their platforns

Everyt hi ng i s web- based, so conpany LANs and VWANs can
beintegratedal | owng hori zontal and verti cal
connectivity throughout itsfacilities O

GEOCENT



By usi ng SQAand SCF desi gns, t he | | MY/ CTP- G5—uch | | ke
Internet—lsabletorranagenanyof the conpl exiti es

I nvol ved w t h sharing and governingthe TCPinthe

ext ended Enterpri se.

LI ng ser Vi ces t 0 expose processes, dat a, machi nes,

equi pnent , etc. whi | e abstracting the i npl enent at i on

detail s, effectivel y virtual i zes t he nanuf act uri ng regi ne
hel pi ngto i npl enent MBE

Respondi ng t o conpl | cat ed dynam cs | nvol ved w t h suppl y
chai ns, newpr oduct | i nes, changes, gl obal operati ons, et c.
|sinplenentedwththe abstract parad gmfor exchangi ng
dat a and 1 npl enent i ng reusabl e appl | cati on | ogi c al r eady
inplace. Thisallows for rational scaling,effective
operations and affordabl einteroperability. O

GEOCENT



Thank you!
uest |1 ons?
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