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Program schedule
Day (Host) > Monday (KEX) Tuesday (KEX) Wednesday (KEX) Thursday (KEX) Friday (KEX)
Location INC Room, Campus-Boulevard 55| INC Room INC Room INC Room INC Room
3 09:00 - 10:30 Applying "’:ﬁ:f bedone |\ oduction into smart production Cos Ccase:
5 ion Industry| ud Deskiing & et Layout of a technological smart
| 40— "0"'9 the smart future Successful pattems of Successful patterns of fosili product & production concept
il 11:00 - 12:30 production concept
; x smart products & services smart production
.30 - 15+ Understanding the job Industry 4.0 Demonstrators Smart functions & <
(1320501500 to be done method Cans. at Demo-Factory DFA technologies to implement Aple Davelcpmet
Case:. Designing a smart product Industry 4.0 Demonstrators Industry 4.0 solutions (smart /o,
15:30 - 17:00 Getting to know the and service at Fraunhofer IPT '"‘W“éd'“ management Rap-up; outiook & discusslon
ractical case e-quad networks)
City Tour & Dinner
Tuesday Wednesday 2
Day (Host) > Monday (FIR) (oociens Bavacet O (Aca Thursday (WZL) Friday (KEX, Academy)
Location CWD Room, Campus-Boulevard 61 Company Visit Company Visit CWD Room CWD Room
8 ; ; o Introduction of
2 G00E00.30 DronaeiCERUShiset/Ap fcati i 930 Cyber-Physical-Systems Future of flexible, collaborative
& npany visit: — Enabling
= 00 - 19+ ERP/MES (Project Management, Helmut Beyers GmbH, Smart Production Management Additive Manufacturing
3 11:00 - 12:30 Future Developments, Labtour) Monchengladbach Two company Visits still to be o
i 1330 - 15:00 1530 Learning game: Cyber-physical
c Visit: Opel production control
SAP Case / Beer Game St il Interactive case: Smart Analytics RWTH Campus tour
15:30 - 17:00 of production control with WoPS
Day (Host) > Monday (IPT, Oculavis) Tuesday (KEX) Wednesday (IPT, WzL) | Thursday (IPT, W2L) Friday (KEX)
Location Fraut fer ILT, 15 rILT Puliman Aachen Quellenhof, Monheimsallee 52, 52062 Aachen Fraunhofer ILT
@
a S
z o Use of smart glasses in logistics,
° REE RS quality & patterns of new se=Up
= i . Considerations on the business models
= 11:00 - 12:30 Sne of aniat gla 10™ Aa e e Exam & Feedback
é 13:30 - 15:00 Hands-on training Case: Generate and apply smart “Smart Innovation: Speed requires Lightness” Closing lunch &
2 with smart glasses business model patterns Certificate ceremony
16:30 - 17:00 Methods for a Industry 4.0 business
g & smart wearable potential check transformation approach
Course content Excursions & Social &
(Theory & practice) Networking Cultural Program
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Supp;:|ler Supply Chain Management & Hub Consumer
e P strategic planning within supply chains  —
o g 0

L L
Producer
supplier lif Consumer Consumer
4 -‘I .g ﬂ ‘ » [ % ' m‘
dtP, AP

Procurement within Distribution within
supply chains supply chains

Plannlng Production

IS F -1 %\

Process- and Inventory Management

‘ Manufacturing & K \

Production Logistics

Information flow horizental/vertical

Material flow horizontal/vertical
EDI: Electronic Data Interchange
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(connection) ; (4)#1 {7 (action) = &P = & @ FaF W ER ¥ L TRl Feivg 2@ A
Fran Bl 37 % %o MES( manufacturing executive system)#4 (7 A2 5 ik ~ B TR B~ BX - K
EEE IL'*’?‘JEI’ FadRit o BAERID G FAETERIA ST RE S FEE ST IRG R IR
@ﬁﬁﬁ~ﬁ@‘9ﬁ@ﬁ?ﬂﬁﬁﬁﬂ&°

fﬂ

—\

Smart Solutions and Technologies
Every smart application needs to adress 6 categories
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: In-future: Automatic production schedulin
Three main steps to a digital production with Industry 4.0 P 9 » )
" Data Analytics . o o2 aguar Land Rover Windscreen

£ % | e NY v

° § Q = :rul cton schedule ‘oxpert knowledge

& £ W Knowledge qulitn

— l' ~a
y
3 Adaptive

e [ optimization Production Ko
H j oo rocuet & procass
1 =24
i 288
{

e ) = Recording expert knowledge
d physical world ," ® Bulld-up model of production process
® Compare planned production processes with as-is

processes

Aim of building up a Industry 4.0 infrastructure is to gain better knowledge of the production Reduction of driver's mistakes by Head-Up Display for 35% = Adaptive optimization of production schedules

= IKEX. ZZ Fraunhofer
K%EQX;MWW, Z Fraunhofel:' Knowledge Exchange” s
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Notes, db4, Google Big Table] -

CAP Theorem — For Distributed Databases L__ 2 =
Data Management
Dedicated Server Distributed Server Shared hosting
= ” ' . C, A and P are excluding each other.
“+ Clouds
' &ﬁ (85 - 15 Y Depending on the requirements, the right E&?iﬁ:‘:ﬁx

database needs to be chosen

Database - data Consistenc
= all clients access/ see the same documents

at the same time

] ] = U P Clouds
B o(m = 7D © ) Availability.
g ] ‘/J‘J —*—a * Accessibility of the system by clients to start
e sde reading and writing processes

- al| "6 @ :
ik - : 7 Partition Tolerance.
atabase management system * The system will continue to function when

Clouds
= 3 °00e) . Googl Partition tolerance
EZA! DdlE FUITTSU g AP | |eoviese || 5 3 Avessoiky Py, Folate
o =: SIEMENS. K BigTable
- KEX. . Zi Fraunhofer
KEX. . ZiFraunhofer Kowieion Exchange wr

BI FHESESFEBAES

(5)F 4 47 (Data Analytics) : FAlA 471 ¥£ 4.0 7 2% € & aR2E > W ¥ ¥ 00y X ficdg
Bigdata » # #cdh P drim ¥z A FERS > T A S BIA KHH
afy it 124~ 47 (Descriptive analytical)d % 2 34L& £.d 5B ~ FZHEA ~p FHOK
3o
b.? #1447 (Diagnostic analytical) : % » #& % A % 04l & F-2) -
C.7f Bl#24 45 (Predictive analytical) = Fgip| i3 &2 7 i % 2 R 4L o
d. #2447 (Prescriptive analytical) @ 34 (7 B2, 4~ 57 ~ Pkt e 854 S REL 2 47 o
T ;%ﬂ,;vs? ¢ * ERP ( enterprise resource planning) ~ MES( manufacturing
executive system) ~ MRP ~ PPC % fi# /& ¥ i* &% o

Action/ Output
What ways for output are existing?

Descriptive |  Diagnostic Predictive Y Prescriptive [ opical ] ncousic ] Hapical | Mechanical | Bioactuators |
Analytics Analytics Analytics Analytics : — 1] i
S i e J 1
Virual Realty Tactle Displays E >
3D Sound Printer Prothesis
“."’ " \’
=N -
H 1 o )
— 'y
Audiobeam Force Feedback Robots. Brain Stmulaton
' Improving b ;” 7
m m m - = S —

—
- = “ Fraunhofer
74 Fraunhofer Knowledge Exchange® wr

Knowledge BXChange” o rces: Prof. Schuh, Gartner, S Michael Wa

Bl FREAATT LR
(6)41 17 £ 45 1 (Action/Output) : 4oy EAIM 4L ~ p A i Bk sdr L {842 -

5.& ¥ ¥ k43! ERP( Enterprise Resource Planning)

$EFFRa s ERP 224§ 7 anjsis 8 5D g e (5 R FR A5 4
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FEF > 2 fEOTRAG 2 p & F 32 ERP R & £ 43 7 &3+ 4] MRP(Manufacturing
Resource Planning) & stenze @ > MRP ¥ & & %:d 2 2 FRRE] > » fj*u x«)@&ér’v’%‘ AFRE
aERPE#ﬂ'@lmm ERATRBEINGEFTRAL T EY ITHE {4 B oo o
@ SAP B &_& ¥ ERP & % pramig * m@?“"ﬁ AT piaed j4ad 80/rru 7 ig* SAP -
phrb s 1 R iR A2 F 1AW £ & eho AR 4 %7 Shopfloor management b 133k
THENZAREG A FRE - BREEMS R TTA L RS I3 L 1345 KPI
TrackingRound 1 2 %3 ¥ ec L P4 o ARY ch= B P > A2 4 BHRF=E > & - Bik ﬁi‘—ﬂ’ﬁ ; g;—:
FRp T R FRALE TR PP A BRAEHITR S PR o £ &Jp Round 1 2
2 % e R 7 Round 2 pFE e i xfif%ﬂxfm#kﬁia Round 2 Btk & =k % & = ﬁ 4
PEROEFAFELREENT AR 0 ET ]El‘:‘LrF'*"'ﬁhlixL s AL R R B B L g
Bz X IR AL AR FER TR o

KPI Tracking - Round 1 Procedure of round 1
Order types in the training
Racecar Truek 7 Tractor
N e I @ o &

Time for Jeep Oﬂ road vehicle Hauler |
preparation i i F
Duration of

Jet Shuttle Heluimer

| There are 60 orders altogether, consisting of 10 order types

Bl-= 3 RunAzg 4 F

6.3 3 47 32 % 3&(Cyber-Physical System)

TRAFTAOEP EREEPE T E TS IE L %(Cyber-PhysicaI System)jiﬁa?ia ERC U
BEFa2 Faladd  SEFNFIL L CPS #4i0k i G473 mpt » 23 443
KA~ LA 22 - e if(Digital twin) > Adigital twin is a virtual representation
of a product. It can be used in product design, simulation, monitoring, optimization and servicing and
is an important concept in the industrial Internet of Things. % » F 4= & 5> T IRXF ~ L 4~
Pz fdgo B AR A Y sl A o BAIEEE B B A
FRREE PR R R S TR R FRRE AR AR BEFRE NS
BECFMA P RE CBBLRFIBESTEUS



Schematic design of Cyber-Physical-Systems

Digitally connected decision support in the age of Industrie 4.0

Schematic design of CPS Specific CPS groups

Transparency and decision support by
m Sensor technalogy
u Simulation

CPPS — Cyber-physical production systems

u Intuitive Industrial Apps CcPS Logical _— [
__________ w\lsm border sysiem -
Cyber-physical production organisation (:') j
Communi-
Design of efficient production processes by data based decision .- cPU L) :-<
support based on cyber-physical systems o CPTS - Cyber-physical transport systems
; : -".”‘."’T ...... i pryscs b For matera

Planning and control of system . anspon

{ll m Production
u Assembly
m Logistik tasks (in-house transport, commissioning, material supply, etc.)

A Cyber-Physical-System (CPS) is the smallest element of an intelligent abject in the architecture of Industrie 4 0 and
the basis for further actions and improvement.

Classical Production Work™

‘Source: 1) IAD Produkonsarbe der Zuurit 2015

‘SOUTCE: AWK-EXDENSTNTES Inusine 4 0 Der SCTIGSSel 2ur resisenten Falrk. FOrscnuncscrieh! TS

B~ NFEAPE AP ES R R ELET AR

7.7% ¥ #°5% (business model)

B ¥ 05 (business model) ™ o AR P RA P L EheF BRA LT F iﬁ;;ﬁ B
(canvas) » — = # i EH VK 0T 4 BAZF 0 pHRE 2 (customer segments) ~ BE E B 1%
(customer relationships) ~ & i& - 5& (value propositions) ~ iZ g (channels) ~ i 4 7% # (key actlvmes) .
B && 7 i (key resources) ~ B4t & 1745 & (key partners) ~ = & i (cost structure) £ jz & v
(revenue streams) 14 F 4 A M F T U f B FR B RKIHHEFE TR F 850
4o B4 AT e

CUSTOMER
REI.M’IONSHIPS SEGMENTS s/
o ot o won | or The Magic Triangle
Gassmann (2013)
How castlyare they? S
What? | Whatdoyou e
KEY RESOURCES CHANNELS 3
wha oyresn ur ean
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COST STRUCTURE REVENUE STREAMS

A business model innovation introduces a new logic of how a company creates and captures
value by changing multiple dimensions of a business model
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BEREH & F
(1) 1 ¥ 4.0 7 # 1 R Industry 4.0 Demonstrators

PR X P £ 4.0 1 453 A Industry 4.0 Demonstrators at Demo-Factory DFA » ¢t 1
B2 A Car Equd 2 4w (4t Bl #77n )~ & & * & &R S447 #435 RFID (Radio Frequency
Identification) » #* RFID ¥ - fi& AR M Fjir > 7 M FERNT AR RF TP HIH B M
By b BIERE LR & T 1R HF e Y RFID R4 ~*2 I ¥ % RFID
4> SERFIDEFEELZAATH L eb a4 2831 gl » % frf it kR E £
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P b i e R R HED F wkedr o NI EIATEA D R

(2) Fraunhofer Institute Production Technology (IPT) 1 &

Fraunhofer 5 ¢ tff 3 1 ¥+~ H%x = 7 B BRI FORICFBFHEPE P F 541 -
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ITER LR b PR 1R ERIEE T ARG N A A R gtk 1
BRI R £ - BAFREEAL LA A B MR R E S KL R ST B fods sk
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(3) Fraunhofer Institute Laser Technology (ILT)x g
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BEIhHEA ) o B 8O T A ward 24 g 12500 B R 1 -

bBeyer GmbH = # : § - #7F AU 27 Fe ) £ ¥ 587 2LF ApiT o
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Executive System) &k % = o
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Flo B FE BAFEANMET N SN TR > B ENFE R o Aot GRES
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