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Time 09:00-10:30 11:00-12:30 14:00-15:30 16:00-17:00
. . Official welcome!
Welcome @ 1 4.0 in a pedagogic | . . .
Arrival FHTW|IAET- | contexts/didactics | Mernational relations &
A . institute of advanced
official in the evening| (FHTW programs) P .
11/7 engineering technologies
(Mon) _ Erich G. Markl, _
Corinna Corinna Engelhardt-Nowitzki,
Engelhardt-Nowitzki, Engelhardt-Nowitzki Christian Kollmitzer,
Hsiu-Yen Wu 9 Sandra Allmayer,
Hsiu-Yen Wu
Trends in industrial robotics - on the way Lab walk (e.g. digital factory FH Technikum
towards smart manufacturing Wien - Institute for Advanced Engineering
11/8 dicital f Technolodi
(Tue) (digital factory) echnologies
Aburaia, Kauzinger Aburaia, Kauzinger
loT essentials: the orchestration of sensing,
data science, connectivity & communication, Advanced Enaineering Technolodies
11/9 distributed intelligente in smart g 9 9
(Wed) manufacturing
Dr. Corinna Engelhardt-Nowitzki Dr. Andreas Kollegger
Smart automation architectures - from field |Smart automation architectures - from field level
11/10 level to ERP to ERPe
(Thu)
Cecilia Perroni Cecilia Perroni
Automation and Control Institute Visiting SMC Company
1|1:/1_1 (Visiting Robotics Labs.) (SMC: Sintered Metal Company)
ri
(Fri) Prof. Wilfried Kubinger Mr. Manfred Anfang
Visiting AIT/Digital safety & Security . o
11/14 (Austria Institute of Technology) 3D Manufacturing Processes/3D Printing Labs
(Mon) Johannes Pribyl DI(FH) Glinther Poszvek
11/15 3D Vision Techniques for Collaborative Visiting to Opel Car Company




(Tue) Robotics
Moldovan Moldovan
. . Visiting to LITHOZ Company
11/16 Industry 4.0 and Material Science (Lithography Manufacturing)
(Wed)
Dr. Maximilian Lacker MBA Dr. Maximilian Lacker MBA
Workshop on machine learning Workshop on machine learning
11/17 (PART 1) (PARTI)
(Thu)
Lars Mehnen Lars Mehnen
Workshop on machine learning Workshop on machine learning
11/18 (PART 1) (PART II)
Fri
(Fri) Lars Mehnen Lars Mehnen
11/21 Visiting to TEST FUCHS GmbH Visiting to Microtronics Engineering GmbH
Mon
( ) Michael Schilling Martin Buber
Key note & indepth workshop on information
Key note & indepth workshop on data systems/IT, e.g. communication issues &
11/22 science, big data and data analytics interfaces; cloud issues; IT standards/system
(Tue) design
Brunauer Brunauer
Key note & indepth workshop on data Key note & indepth workshop on data science,
11/23 science, big data and data analytics big data and data analytics
(Wed)
Stefan Papp Stefan Papp
11/24 Visiting to ANGER MACHINING GmbH Visiting to ANGER MACHINING GmbH
(Thu) Kinz Kinz
Robotics Laboratory (R-LAB)
11/25 losi
(Fri) Closing ceremony

Dl. Dr. Kemajl STUJA
(President)
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Czerningasse 4, 1020, Wien, Austria ~ MarchfieldstraBe 9 Top 28, Floor 2,
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Research & Development

= eHealth
— focus on the exchange, the interoperability and the application of health
data, also in the area of ambient assisted living

* Embedded Systems

platforms and development tools for intelligent products and in the
application area of assistive technologies

= Renewable Energy

- focus on urban technologies and on the cities of the future as well as on
questions regarding mobility

= Tissue Engineering

~ part of the landscape of intelligent materials with a great |
future health and production s [feacy

* Automation and Robotics

- Keywords: digital factory Industry 4.0, Smart M i
' i .0, an
mechatronic concepts in automation etc. il
LIAS Technikum Wien | 2016/17

12 8 JPHEEFEFRDPIZF S 9 o

Degree Programs Mechatronics/ Robotics

Master program

4. Semester master thesis
Bachelor 3. Semester M
180 ECTS ~20 studentes
Bachelor program - EESINEE , cemester
1. Semester

Titel: Master, MSc

specific sourses / elective subjects
| sonctc scures sacte suech | .

thesis

3. Semester
2. Semester

6. Semester
5. Semester

o BB

extra-occupational:
~20 students 4 Semester Titel: Master, MSc

secondary school, e.g.,
AHS, HAK, HTL, EMS

sasinoa a1seq

Fl13: % pAHLEEFEFIBT A BRA DF =8 4] -



Bachelor Program Mechatronics/ Robotics

= basic courses, e.g. ( lab courses
— technical design/ CAD

— electrical engineering, electronic circuits

~ basics in mechatronics/ robotics

~ mathematics, informatics, computer programming projects

- applied machine engineering, mechanics, material science "7 industrial
[ internship

= specific courses, e.g.

- actuating elements, end effectors p

— sensing, measurement engineering, control techniques ( economics

— microprocessors, embedded systems, Social

skills
Bl l4: s pPPHEEEFEFRPT FREBR AN EFTH o

Master Program Mechatronics/ Robotics

= basic courses, e.g. A b coureas
- intelligent manufacturing systems
term
pr

master
thesis

- automation & drives

— electrical engineering, electronic circuits

— advanced mechatronics/ robotics
— mathematics, informatics, computer programming
- CAD/ CAE

= specific courses, e.g.
— advanced automation, advanced sensing
— industrial robotics, mobile & service robotics economlcs

— optomechatronics, air & hydromechatronics o0t al
- additive manufacturing skills

B 15: s pPEHEEEFEERBT LB BRATMLES -

AL B H sk ~ 2 ¢ > iz %3 1 fy(Digital Factory)s £ ¢
FH o B3 R e L R B Ao 1.6 ST o 3 Bid 1 R %Y ABB -
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Master Program Mechatronics/ Robotics

= specific educational elements: Digital Factory

— the product ... -
- bearing case
- different variants assembly
- several paris L J » W ‘ I | ]

W16 e flid 1 g el S R pe B ) o




Digital Factory UAS Technikum Wien

ABB

FESTO
KUKA

SIEMENS

Y SICK 'TU\( 5?;1’(!3-‘.! orreco
BECKHOFF [lpeppenL.Fuchs

Bl L7 @ TR B £ AR = o i 1 e @ o

International partnerships, e.g.

T 2
‘I Cloud

UAS
Technikum
Wien

Ill
)

B 18: W1 fikB@FHZ n(Cloud)éts 5 BRZF & E -
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hO100 BHAKAE RS R EEALTFES ELTFUET B
103 20 EAXG, F2 A1 XTI SF T b 24 pd0 a{%?u
R80T 0BARAF AL EE SERED AREI S E L RFTAET
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o BB EBEEER FoB 1.9 977 o

1st revolution 2nd revolution 3rd revolution 4th revolution
Water/Steam Electricity Automation Cyberphysical syslems

0666

Replacement of equipment

100 ~10-20 ~80-90 ~40-50
Replacement of Little replacement, High level of [Existing machines
complete loom as looling equip- replacement as are connecled, only
necessary ment could be kept, 1ooling equipment partial replacement
only conveyor belt was replaced by of equipment
I recded machines .
SOURCE Deutsche Prognos; Thomas Nipperdey, Mckinsey

Bl 19 - i1 FE st 2B R



1 ¥ 3001307251 ¥ 4.0(14.0) 23 eF H - BREFFT] R
SHILEELS o ARBE AE R G Moblle devices - IoT platform ~ Location detection ~
Human-machine interface ~ Authentication and fraud detection ~ 3D printing -
Smart sensors ~ Big data analysis ~ Multilevel customer interaction ~ Augmented
reality/wearables ~ Cloud computing F 0 e R 110 917 o et B ehBE

CECHATE A D R A kg e T 1 R RS AR a0 2
2k ﬁﬁ»ﬁﬁkfrfﬁkl Fenfeizit > i EAB I ffirEe e @ #&ﬁvﬁh
3R EMES G iﬂ*"ﬁﬁﬁn\iﬂfﬁﬁ‘*ﬁ‘”ﬁ*ﬂi“@iﬁf»ﬁ%{%ﬁv L
AT W FE P E48 ¥ e R 111 #57 o
From “I 3.0 to 14.0”: enhancing single machine and process auto-

mation towards integrating physical assets in digital ecosystems
in close co-operation with relevant supply network chain partners

Mobile devices

Augmenting Cloud computing & 10T platforms
Technologies = ]

Augmented .

reality/wearables Q Location detection

technologies

Muitilevel customer ’@
interaction and
customer profiling

i Advanced human-
machine interfaces

Big data analytics ??II
and advanced

algorithms Authentication &

fraud detection

Source’ PwC's 2016 Global Industry 4.0 Survey 3D printing
B 110: 1 £ 30751 %40 hip M4

Fields of potential are appraised differently

influential technologies

L o Process industry Heavyindustrial machinery
Goutooo: I o | e NN | O2tvenc, NN
ogy » 1 "
Digitization of fouch oparation/ -
s N | S, - | e .-
_‘.\2

e o | .
anabytics
Discrete manufscturing Logisties

Sordererinoee | ]
Dsgitiration of Tochocers I
knowledge work | E borintorfaces =
i =

u

Softwar Process industry Heavy/indusirial machinery
L. | o

B o | recrers N | e
Supplyidemand & Résouicairoctss
cvaneason . I < | auey - -

Discrots manulacturing Logistics

Lt | Bl =
N T
ructases [ | rescrconcocess [
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25% ~ 6% > H PeF L 2L A4 FR LT AF fe A RN SR S E &

PR AR RARF kS AR RARAE SR > PR 112 6T o
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Importance of Industrie 4.0 Challenges of Industrie 4.0
15% 16% 24%
40%
40% 39%
45%
38%
31% 2%
25%
16%
1
4% 6% s 6%
today future today future
« very important very complex
important complex
less important partially complex
not important less complex

Bl 112: 1 % 40 cheE & (P gL 47
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Industrie 4.0 - key questions

i

?zgi— G 3‘3 e !

= customer & customer service strategy (incl. distribution)

— Who are our (key) customers, what do they want and what customer issues could be
addressed through new internet technologies and solutions?

— New sources and new terms of generating income by means of Industrie 4.0?

— How could Industrie 4.0 influence — improve — customer intimacy and the willingness of
customers to pay for a product or service?

— What sales and distribution channels could profit in what way from digitalization?
= value network strategy (incl. supplier relationship)

— Who & where are our own locations and our (key) suppliers, what necessities does that
evoke and what value network issues could be addressed through new internet
technologies and solutions?

- How could Industrie 4.0 influence — improve — operational excellence and supplier
intimacy for higher flexibility, faster product and delivery cycles and improved reliablity?

= production & outsourcing strategy

Who are our (key) partners for an Industrie 4.0-driven business, what value do they
deliver to us and what could we therefore gain from them with regard to Industrie 4.07

— What are our own key processes, key resources and respective activities to implement
enhanced - innovative and professionalized — value creation via Industrie 4.07

— How does accordingly — and how should — our cost structure, our asset structure &
utilization and our investment policy & roadmap look like?

B 1.13: 1% 403 B PEEA 47 o

RES-COM (Resource Conservation by Context-Activated
Machine-to-Machine Communication> M2M):* % £.d {E MK 7 EF 7 07 F
Bt d o BE Y A AT RE RAY o RS2 §F L (CO)E 0 & ki
B * R Ao /1%1 kiR EAde v RS TR i
Foo TP AR BEWMAEET ) g kdad o 4eF] 1.14 #757 » RES-COM
3+ % 8 &1 % 40(Industry 4.0)~ % % % (Cyber-physical systems)#? f #% F
Jh % 3£ (Resource conservation) % + x %t > A ki d & g A i B
(software-driven) £ F 3 H jis & Su /e 4 B2 i % (Technical communication
between IT-system) o @ A k1 ¥ 4.0 .~ cp G F EH it el




(Digitization on business model) ~ B4 52-*{;,_ ;4 2 (Financial benefit) ~ 7 31 4+
HEZ 2 NFEY - RE ‘ﬁ‘féﬂ RE ‘;’t"%?ﬁ A)%fii}im ’f? Az
KPP F RN R ARATRE LA ERBPEF]F & F4oB 115 457 0 o

= RES-COM project
automatized conservation of resources through integrated
sensor-actuator systems in an Industrie 4.0 context
- sustainable handling of limited natural resources & raw materials
- context-activated machine-to-machine communication (M2M)
- sensor-actuator systems, ranging from embedded systems to CPS
= in future, the efficient resource usage (energy, water, air, valuable
raw materials) will mainly be software-driven and realized through
technical communication between IT-systems
= RES-COM is technologically based on active digital product memory and software
service agents with embedded sensors and actuators

= scientific challenge: distributed
problem-solving

= responsible: German Research
Center for Artificial Intelligence
(DFKI) with partners including
SAP, Siemens, IS Predict and
7x4 Pharma

g} 1.14 : RES-COM *+ & e 2 @] -

summarized conclusions from national surveys ...

= huge sales increase, driven through intense innovation and
evoking significantly extended productivity and resource efficiency

= high impact not only in industrial sectors, but as well others, e.g. trade,
building industry, etc.

= most important challenges:

— impacts of digitization on business models

— determination of financial benefits

— IT-security

— legal certainty

— employee skills and qualification

— IT-infrastructure

— process know-how and process design

— not being trapped by a too strong focus on cost reduction, thereby
neglecting potential sales increase

- consideration of local context factors (region characteristics, industrial
structure, labor market, transportation capabilities & prerequisites, legal
peculiarities and political situation ,,,)

B 115 A k1 ¥ 4.0 ek PeH o

ot Ao g 1 ¥ 4.0 a0 4 ehd & AF B (Key topics)F - F R A4 +7(Data
analysis) ~ +ig b ¢ 42 £h7¢ 4% (Internal and external process know how) ~ 5 31
OB oA 4 (IT-competences) ~ % 2 B % ¢ 1= (Customer relatlonshlp
management) ~ & 7% - RiFi T éﬁ‘«‘té‘;—% @(Leadershlp under uncertainty) & >
FH4o@) 116 f1or o d ¥ s 1 E 4.0 i} 7 % = it (Physical component) £
B #2712 (Virtual component)m é@ EERL R, St A S RO 3 R AN
F AR, md PR e P I g\mﬁﬁafi’*;\;ﬁﬁ@
Wk 5 e @ 1.7 41T o &rﬁ T2 F7% %f@.&ﬁ@,, SRE T ek
it A o k- R r’v’ﬂi& #(Raw material supply) » # =t g_= it e8] 33
(Component manufacture) » # ¥ ¥_& &% % (Product manufacture) Bofs g
d % & 7 (Retailer)ix 3| % # (Customer)ij s lER I A S B R SE
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competency improvement needs

= digital transformation & Industrie 4.0 aren’t deterministic developments, but can be
influenced through multiple technical and organizational means

= key actors: labor policy and company stakeholders

= ‘“digital divide": small & medium enterprises will play a major role, but have a noticeable
backlog regarding industrial digitization

= employee qualification is a key factor — hence strong demand for digital education and
professional training programs

= key topics: data analytics, internal & external process know how, IT-competences, customer
relationship management, leadership under uncertainty

data interdisciplinarity T

data sciences  EEEEECTTEN
process know how  IEEEEEEEETFETNE

process mgmt. NI

CRM 45,5 % leadership
IT-systems 45,6 % innovativeness L 5d42% |
T-busin. analys's SN, problemsoiving  EEEEEECETAT—
Flianetrty employee liability
0% 20% 40% 60 %
0% 20% 40% 60%

B 1.16 @ sc & 1 ¥ 4.0 5 4 i & Af 3 (Key topics) °

physical component [ virtuel (,,cyber") component
|

| Input(s) ] IOutput(s)] Software ~. data

[ controller l[ software

Necko power supp? SRS n e e
electric po pply R Bl physical com-
ponents

Industrial robots -@,! -
-

analog/ digital

enables

optical, ca h | saft.

mechancal, p physical soft- power
ware execution supply

(smart) embedded Ssystems

mobile and stationary, cognitive
execute complexe control tasks in technical

robotic systems

7 7z

SC-decision problem, e.g.,
How many factories?
Number and Iocatlon of suppllers

ﬂ:implementation
_______ pmhlem representation
e“ problem solving
"SO
"' ! cs

algorithm,
e.g., metaheuristi

proposed solutions

- partially also as autonomous agent systems systemes
- cooperative human-machine manufacturing
F & = ¢ (Physical component) £ & i+ (Virtual component) i & o
mathematical algorithms (here: metaheuristics) enable decision
making
Subset of a real supply network
raw material component product > -
supplier(s) ~ manufacturer(s) — manufacturer(s) retailer(s) customer(s)

B 1.18 @ F " R RER & 5o

P

(335 HRNFE R o Prof. Dr. Christian Kollmitzer (Vice

Rector, Head of Department of Electronic Engineering) ~ Prof. Dr. Erich G. Markl
of Department of Advanced Engineering Technologies) ~ Dr. Sandra

(Head

10



Allmayer (Head of Center for International Relations) ~ Prof. Dr. Corinna
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E¥ > d kg1 8k Prof. Dr. Erich G Markl (Head of Department
of Advanced Engineering Technologies)i& 7 f§ 4F » 1 & 4F £ 3% 1 42 § o ehie 5K
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(=) 10T Essentials and Advanced Engineering Technologies
1. B3R 12016 # 11 % 9p (=)
2. BV FRER
(1) 10T Essentials: the orchestration of sensing, data science, connectivity and
communication, distributed intelligence, smart manufacturing
‘ p:ﬁ i‘}@
® iz JoT it A ¥
® L HL %
V PR F R F AT L3 BEAER T NEEL 4T b
BE 238 ~F w3 4o

V Baw Faiey 20 A(FAE- ARGes ) BRI BEDER
i‘];“ °
v & fifte p o2 K 3D FE A i o
® IARVREAMINNE S PF LR T2 o FHYf -
Bl HEBEAT RS mEe L
V FREBEE T ES .
V FmR v gL
® Volkswagen example(z-4-® 3.1 #77%):
v' Anonymous manufacturing: #* FF B AZR & R4 B~ B R A I F o

v’ Customer decoupling point: *» &2t o
v’ Customer-specific: s FFf & d » =3B 4\ 7H > A EvV H~
PERER

®l 3.1 : Volkswagen & &zp -
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(2) Advanced Engineering Technologies
Y Sk
® ERFPNLE
VERFASZEEG RS 0 B H B AP E L DKo kAL
interlocked & — Az F & £45 8 PR REPE 0 VR F S BAE o
v & + g applied science ¥ & in Austria °
VSRR TG A R ALFLI TR .
® Intelligent Manufacturing System sr#c i & & (354K 3.2 &2 B 3.3 #771) *
v’ Layer 4: business planning and logistics: X3 = @R & A % 4L T3 0 5
e
v’ Layer 3: manufacturing operations management: software o
v’ Layers 1+2: manufacturing control -
v’ Layer 0: production process: physical layer »
Q@Y X EBIFH X K2 L
AR LTENE AR 2 FEF 5 @ AR C ERLERG A
Kup %25 o 000§ RS iF o anip o L wER 2L ARE -

Reference architecture model Industrie 4.0 (RAMI 4.0)

Layers Life
IEC

Business

Information

Integration

Asse

Source: Plattform Industrie 4.0 and ZVEI

®] 3.2 : Intelligent Manufacturing System sr#ic i & & -
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(I) @ $AHLEFEFBp 1 P SMC 27 43
1. 322 f :2016 & 11 7 11 p ()
2.

‘!
By FEER
Q) $#xr=2dhg2 dpn  FREPAKETES » d F X ik Professor
Wilfried Kubinger £ fap A 4 2 (¢ 328 S~ RHf A7 A 4E%) £ 5
X RGEES X FARE LA WAL NF R TS BRE Eap B
FHEm > HA5PN 74cB 5.1~ B 52532 K 54 47 o

Bl 5.1 : Professor Wilfried Kubinger p % /i %2 -

o

— E'

B®] 5.2 : Professor Wilfried Kuinger NS RESR -

B 5.3 : Professor Wilfried Kubinger 4 iz &% 5 5 -
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B 5.4 : Professor Wilfried Kubinger /i 7 7 &1 & i¥§5 1L o
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(=) AIT (Austria Institute of Technology) -3+ £2 3D Manufacturing processes
1. 38R 12016 & 11 * 14 p (-)
2' i“" 2l P\ 5% |;'=a L@fi .

(1) AIT (Austria Institute of Technology) %-3*

A g AR E TR NG .,ti I RA ¥ & * (3D Vision

AL G B (FArB 6.2 975 )~ F P HRE R uu.i’

application) » # & Z % %Er,\,x G B TR (AR 6.1 Aor ) s BT E
B amgma T Rl ik ( m:«gj64~ﬁ) “

il ( 3—41\?'%]63’%‘1‘)
AEAP TR TR (FrE

6.5 7 )~ p B S s A (o] 6.6 77 )~ 3D ARG (FEAc® 6.7
ST )~ Bt e (AcB) 6.8 rm ) ALK F XPHEE > By R
L& 2 E R GHrR 6.9 977 )~ e L ERE R (o Bl 6.10 #7 ) &

3D et H s ks (e @) 6.11 Aror ) o

for. ..

Intelligent Vision Systems (IVS)

Survelilance &
Protection

E]Gl ;Er:u/ﬁ’ g\fﬁf‘-‘fgﬂ’ J

Surveillance and Protection AT e

The core problem abundance of video data

”i‘ﬂ "'I;h

% il |

B 6.2: B* >4 % 5%
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Surveillance and Protection AT e
Example: Multi-modal sensor systems for event detection

Problems:

*  Data protection laws. public acceptance of video
surverliance

* Insufficient detection rales and 100 many false alams

Solution:

* Applicabon of sensors that do not provide persanal
information for permanent monitonmg

* Data fusion of thermal video and acoustic signal analysis

Sapmch > BM.] &

Adarm ingues for operion
|

C ——
\ —§» I:.,.... K -:1.?‘-.
!Z-“_'r*-——'_ —
|

-

- =

I e | fI 1

- e = — -

BI63: 5050 5 A8 %

Surveillance and Protection AT e il

Example: Peaple counting with high accuracy in uncontrolied lighting conditions.
Vienna City Hall (Life Ball) Large outdoor events

Surveillance and Protection
Example: Surveillance in large camera networks
* 3D reconstruction of the building
* Automatic localization and calibration of cameras
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3D4Bombardier

Advanced Driving Assistance System for Tra
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(2) 3D Manufacturing processes £ 3D printing
T = ggAe 2 d DI(FH) Ginther Poszvek § # (3-4c®] 6.12 757 ) g &dF
+ 3D Manufacturing processes #2 3D printing » ¥ %5 F % ¥ B> Li> 7 &
Dt B e b BRI AR S AR E 0 B - AL F ]
(34e 613 %77 ) > @ % 2 463 A48 2 31 (GEdeRl 6.14 %77 ) -

DI(FH) Gunther Poszvek w m et
1 UNIWERSITAT
e

Lecturer — Department: Advanced Engineering Technologies (AET)

Activities:

Founding professor - Life Cycle Design - UAS Technikum Wien

Study Programms:

Electronic Engineering (Bachelor), International Business and Engineering (Bachelor),
Mechanical Engineering (Bachelor), Mechatronics and Robotics (Bachelor),
Innovation and Technology Management (Master), International Business and
Engineering (Master), Mechatronics and Robotics (Master)

Lecture content:

EcoDesign, Endeffektoren, Konstruktionslehre, Maschinenelemente, Sicherheitstechnik,

Generative Fertigungstechnik, CAD, CAM, ...

oty

e WiEN ﬁ@- Crouzet E' Pitney Bm.m# 6

@ 6.12 : ;£ A DI(FH) Gunther Poszvek3D = f o

B 6.13: F &=73 -
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IR ARR G 0 B3 Y 44 K DIN 8580 crik 2 (34r®] 6.16 #77 ) > Wi
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[ FHE
TECHNIKUM

Enter a New Era of Design with 3D Printing

An original fllustration of a polyhedral structure by Leonard da Vinci and a 3D-printed version created in Blender and
printed using Deezmaker's Bukito 3D printer
©FH Tectribum wen
s

COpYTIgNt G 2015 by Joe Micalle? - Beginning Deskgn far 30 PANting

Bl 6.15 : 3D S| &P S B AT E e o

[ FH]
TECHNIKUM

WIEN

Manufacturing process DIN 8580

+ Urformen - prototypes
+« Umformen  -forming

« Trennen - separate
+ Fugen - adding

+ Beschichten - coating
« Anderung der Stoffeigenschaften
- change of the substance properties

& 21213 P Techrium Wen

] 6.16 : 4t B DIN 8580 =& o

[ FHE
TECHNIKUM

Manufacturing process according to geometry

+ Formative manufacturing processes
* Subtractive manufacturing processes
« Additive manufacturing process

B 6.17 © Blid G ARAR A Sehth ) ok w e
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Additive manufacturing process

Joining of volume elements - layer construction methods

—_—

W

B16.18 : 3D 7 Er i ena & ek K & e % o

layer construction

S

16.19: 3D 7| frfhehi & fug Lk & dAt o ?

Optik Aufbau
COzLaser —
—E‘i Schwenkan
beheizbare Werkstiick C ) ) Neigen

Laminiarrolle

Kreuz-

Material, —_— .
2. B. Papier —— schnitte
Material- S Blodk
warrat,

— Plattform

transport
Modell

|
Wiirfel '| Laserstrahl

L=t < <
Schneiden Laminiaran neue Lage
-,
| ?ﬁ;{;{:ﬂl’ﬂ

B 6.20 : 3D FlErfenp dodk (73 5% o
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Procedure

Rechnerinternes Rechnerinterne

CAD-Modell Sehnittdarstellung

Physizeheas Bauteil

Physische
Ebene

& M3 FH Technikum Wen

Bl 6.21 ¢ it o 3] Blig s 42 -

Technology . o
el Rapid technologies
Rapid Prototyping Production of concept models
L | Production of functional prototypes
Application level Rapid Tocling -[ Generative fooling
Rapid Manufacturing { (zenerative production of products

B 6.22 : i o A W E AR o

"Concept model"

‘Concept model . . }
Scale compilation of a roof structure for a convertible; Cut-off demonstration model of an intemal combustion engine;
' ,3D Printing” (source: Z-Corporation)

Lasersinter (source: CP GmbH)

(b)

50



JFunctional Prototyping* Direct Manufacturing® [ FH]
y . ) . Direct Manufacturing TECHNIKUM
Adjustable air outlet grille for a car; Laser stereclithography Hinge of a cover of an aireraft engine (Botiom) WIEN

(source: 3D Systems) compared to a conventionally fabricated (top)

selective laser melting SLM, stainless steel (source: EADS)
£ADS (Eusopean Aetonautc Detence and Space) EADS

(© (d)

Steel mold for blow molding

Direct laser metal sintering(SLM) Direct Tooling HNIKUM
(source: EOS GmbH/Agie Chamilles) Mold insert with contoured cocling channels (dark) and

pneumatic pressing device (white)
Laser sintering / laser melting, tool steel
(source: Concept Laser)

(€)

JIndirect Prototyping” [ FH |
Vacuum casting
Plug-in system, original model produced by means of stereolithography

shape with upper part of the connector housing (left), assembled plugs (right)
(source: mais van shoen Design, CP GmbH)

£ Eb Tectrmer Woen

(9)
W 6.23: P Rl @l gl o
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(1) #

l‘g\/{@“’ m‘,ﬁqﬁi

700 Jolfige P10 3 RGP 5 2 A BIREAL -
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¥ ¢t » D-Sens (Depth Sensing System for People Safety)» &_p = 1 ¥ 4.0 ¢»
Y- e Be G0 R B TVR-IDFGER S BFrAFFBE R HT
S O R I S R A
ROPEFRATERF DS > VLR HBEATE S REREATL -
i A g AR I

ORI B A B AL AREFWEA LR G RAERRA
A - R At s p I R A|rSk|n¢3'\A— 2

(http://www.bluedanuberobotics com/?page id=270) - # K k3 E & ¥ ‘_é‘_#f’u o

Bfs  APIRTETWBEAGDEE - PBEA T UEAP- 42107 » 7
uﬁ&ﬁ% A btiléﬁﬁ L g le\"-" & R EEFE Lg-lfL;FK'v/E S &g s B
WEY ERrR S TR EAL S AR 7.3 71 o
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(»~) Industry 4.0 and Materials Science
1. 2R 2016 & 11 % 16 p (=)
2. BN F B
(1) ~#3"%A2d PD DI Dr. Maximilian Lackner MBA £ §7 f F » 3%fF ( iZ BT
University of Applied SciencesFH TechnikumWien » 3Azpr % & 45 ¢ f§ 4 ~ 1 ¥ 4.0
T A SN L E ML A AR AL F 4.0~ 31 ¥ 4.0 41 BGEE
Pt 4o AT o
& b e g
(1) Bethptags] (bldc: £ & - BILE)
(@) HEEF (blde: X8« BEE)
(B) i enfs * (L3 HH ) HA <) (Bl4e sk HR ~ AR 2) 5 ‘Fif'r%l i
CRAwm BE UL G ERME B R 2 KR e R 8.1 Ao e
sy G

Materials

TYPES
= Alloys
+ Ceramics
= Polymers i

= el

MACROMATERIALS m
MICROMATERIALS E.g. microporous materials

NANOMATERIALS

SCALE OF ENGINEERING

eg. fullerenes, nanowires, quantum dots, nano-composites, etc.,

Schematic illustrating some commenly used materials categories

B 8.1: HAliElma &f -

@ CNT(% A B )& t4c® 8.2 #75r > 4p B F 4241+ 12 %4 TFranz Kreupl, Electronics:
The carbon-nanotube computer has arrived, Nature 501, 495-496 (26  September  2013)
doi:10.1038/501495a j °

B 8.2 CNT(Z & )b 545
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[ FH [t
TECHNIKUM
Distribution of ing States 2000-2012 (% W|EN

shares)
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: I Ill
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&

®2000 m2012

B8.3: moi § B B2 el A~ e 2000-2012 # (%4 %) -

& T1¥ 40, B d WRFAAIE R Hid £ RS SRR
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[ FH [t
TECHNIKUM

Preconditions for implementation of Industry 4.0
WIEN

o 20 40 60 80 100 120 140 160

0
Standardization NN 147
Process / work organisation I 129
Available products NI 98
New business models NN 55
Security / know-how protection IS 73
Available skilled workers NN 70
Research IEEENEEEGEGGGG—N 64
Training / professional development I 42
Legal framework NN 30

B84 : 71 ¥40ckifito
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(5) fedkii i fFedfea fF3R3H
(6) Wil ¥ 40 iy e Fok LHFE .
(1) EH %
(8) F ik o

¢ ¢ RFELE 4040 I1IC R
Pl R B R Y ¢ Wha B A& 3% 43 B Plus(IP) {7
R“5 B4 Plus (IP) 2013 # » S EAME S PEfrb <~ E7 R P M2 2%
PHSEARAEY G 6 BE s WNF 1 478 B1 £ H=Ep A (315
B ) e W2 E )y F s -2 AL R bt h1 £H B 35

N

FH |

T

Made in China 2025 and Industry 4.0

\r A
“In July 2015 Germany and China agreed to 7 |\ ‘ (]I
intensify cooperation on digitization of q' ‘ ‘ | ‘ ‘
industrial processes, or Industry 4.0. Jimtl Ml LR
Germany's economy and energ%minister was = ! ; .
Cl

in Beijing to advance German-Chinese

economic cooperation on the development e eats

of Industry 4.0 technologies in a meeting 00000

with China's minister for industry and

information technologies. iz

They signed an agreement promoting w0000

cooperation of German and Chinese firms in i

"intelligent manufacturing and digital e

networking of production processes," e

according to a statement from Germany's

econlomci]cs ard enelrg mbinistry. Thﬁt will 0000 ‘ ‘ - T
involve developing links between the | ]

German goverr?mgnt's "Industry 4.0" 2 ,m. m;l ,,..T.l m.l m;.

strategic industrial development program
and China's "Made in China 2025 " initiative.

B85 : ¢ Werg B 1 % 4.0 40 1IC et i o

Source: Wokd Robotis 2015
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ROADMAP “HIGH TECH MATERIALS”

EU grand challenges

Soft and Bio-
inspired

Engineen
ng ng materials

Materials

B 8.6 1 Bt AT g 3t d] T3 T4 2020 e B B ddeiig 4 Hpwo

® TAKSAA, R R 150 5 R RATHE TP RS T & A
4e™ (4B 8.7 #or )
(1) & 5 » ‘fr’ﬁf'ﬁ’x“ i o
2 7"{.,1?.:’1‘1’,%‘}‘— v &om e K 2 E B o
(3) Bk A A o
OEREE S

PR Rehd F y #iX) 2500 § w4 £ : LIEFFIE D~ F
AEIE P 0 ARB 809N A4S L PEIPEAT LT Fulpacl ¥
407 FehF LRl LpeF] - J.f_"ﬁ.l% %xas BEF T A
kehd A i E - BRIASOFFG T4t p | REHFEZLF T FR 5
<A SRR PRSP o T A G- B FFG ol B find & fob #1875 i
ERIRL o

== o S
FFG: Production of the Future
-
A7 FFG

W RED services

Fraganip projects

https: wawffg at!sites!default{f“lasldownloads!pmgram line/ffg_produktion_der_zukunft_englisch_low_res.pdf

W87 :Txkend & 534
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MATERIAL UND PRODUKTION
Y

ERGEBNIS DES THEMENMONITORING
FORDERUNGEN 2012 und 2013

180,3 Mio. € (89,8%)
100 /_A__\

W 2012 + 2013

a0 20,48 Mio. € (10,2%)
A

Gesamtférderung [Mio. €]

& LIFTfedLii
(1) E=FHA -
(2) 7 BBEF B o
(3) AT H T oH 4o ML PR PhTR o
(4) FReHFFEHR 2 F072 Hf o
® iR
(1) *~zo e g T e
R
(3) #Eii o
(4) & & @ e
6 =4 x+-
® 3 n% B B
(1) AZstttt -
@)ﬁ?*ﬁﬂ‘?&%ﬁﬂD@%ﬁﬂ°
(B TF HA -
(4) 2HHH -
& s
i*?%%ﬁﬂﬁﬂﬁ%ﬂuaﬁnm@%EM)H?m& $ L
AT EIEIORERETRESOE DHE e R EHERT E i i
e 2R AR VO BES Jodr s S b o SR R o KR ©
Bt o~ it EM el Kol 8 oAzt R £ 2N s EM B siehgt
PoRERFARER 0 TR G oRhR RMEME o
&@Hﬂﬁ%ﬂé@%é%i@%ﬁ@ﬁ%&ﬂ%’@w3DW@#
MM BT R Bl e BT > S p B KRG R AT Bl
i%ﬁm@i%frﬁi%’sa%m@%’ﬁ% mﬁﬁkﬁ _% ‘}" L‘QFHS.Q ’"LI"T °

63



Metamaterials

Application of Metamaterials

o Melamalerial antenna

o Superlens

o Cloaking device

o Invisible Submarines

o Photonics OR opto-electronics

n Create the oft-discussed, Invisible Man
o Perfect Absorber of light

r Ultra high capacity storage devices etc.

https://www.extremetech.com/extreme/175120-dukes- http://www.slideshare.net/surendra_|dh/metamaterials
metamaterial-superlens-could-finally-allow-for-long-range-

wireless-charging
B8 :Reaptiph W R -

£ AT @@?J B AL LT kY kb BRRT S W
N AR R BN B AR AT

oF ’Hﬁlfﬁig 25 REF IR £igg o 3t 1994-2014 & Hy
LN {’:’ﬂ%ﬂ} Fo& BAK L G fn—h'wr\z' 'Lm_%fljmg;ﬁg\.w’p
IRTATE i ek 4]

4@ 8.10 #1771 » H ket 3 4E 5

) i oA

(2) Hefifod -

(3) F = it 1 fEH A o

(4) * v EFELRE Ao T S

(B) T HEFHA -

6) #ucfeit

Industrial strengths in [ FH fepes
nanomaterials/materials science, TE CHNI KU M

biopolymers and colloids
Overview based on patent filings by various
companies over the period 1994-2014. The
surface area of each shape is proportional to
mnemenets/  the number of patents filed. Only patents
with a Dutch assignee are included. The
purple area consists of small companies with
only a few patents filed in the studied period
[H].

Biopolmers 6 Strategic themes:
1) Designer functional metamaterials
2) Soft and bio-inspired materials
3) Next-generation engineering materials
3 e 4) Materials for sustainable energy production and
o= storage
L 5) Sustainable materials
6) Thin films and coatings
Other ag
Colloids

B 8.10 * Bkt FE ~ 2 P R E o M enfiag 148 -

[H] http://www.stw.nl/sites/stw.nl/files/Dutch-Materials-

Challenges-for-NL-v160310.pdf

64



& lopEk F ki 2017-2020 £ ETH B %@ £ f ¢ i 344
TG fplEmclg £ E e Y .« (M2C) ~ EPFL ~ CSEM ~ HE-Arcand
2 R EPESPR B &, xﬂ;#ﬁf#m% R B E Mo M2C AR iAAeTE iRl ¥ g
Ar{eR % «Tﬁ'm’t e 12 G ARG R FHAeR 811 A1 o H S
v e P BANHCES - 3R 3D pd AR 0 B R R
o g_;&ggq;;wm% it el e fed F F F I hf|Rvii 3D pod
At b i AP ¢ FEAGRMR > L G kR o RS E

0
TECHNIKUM

Swiss perspectwe

e
l(FﬂI manmmunmmu-m

Respond to the needs of Swiss Industry in the frame of the strategic
initiative of the ETH Board on Advanced Manufacturing for 2017-
2020

«Creation of the Micro- facturing Sci and Engineering
Center (M2C)

sAlliance betwsen EPFL, CSEM, HE-Arcand Unineinvelving a wide
range of laboratories from each institution

oM2C aims at addressing and anticipating the future nesds of industry
in terms of innovation and implementation of new advanced
manufacturing processes

Distinctive features include:

Focused on micro-manufacturing, high-precision3D freeform materials processing, high-integrity microstructures

Production of innovative structures combining formand functionfor both microengineenngand biomedical applications

Address fundamental challenges in 3D fresform materials processing, including notably precision in shape, surface finish and material
microstructure

http://micro16.ch/wp-content/uploads/Microl6-Ch.Enz_.pdf

B 8.11 & 54 gk o

& GEEF ARG (2006 £) D GBI B L ReE 2020 £ 0 B fLELRG PR
FHE o LB P HEFL 202070 42010 £ 7 7 pade ihg FLE L 2
HFrigAp A ig"i@—ﬁﬁ*fi%?f?l ¥2 L xFof’i,—g;fi;}j;%u 2020 &
EEAEN ﬁ?@l}i};}i?«fr;}& TS R TR F R R A
FHB s Z 2 E M AR 812 Hror o

[ FH [reveeio
Germany's High Tech Strategy (2006)

High-Tech Strategy 2020 REQH| |
The objectives set out in the High-Tech Strategy were continued and extendd within the framswork

of the “High-Tech Strategy 2020" launched in July 2010. Building on the initial successes of the
High-Tech Strategy, this successor initiative intends to create lead markets, further intensify partnership
between science and industry, and continue to improve the general conditions for innovation. The
High-Tech Strategy 2020 exists to establish Germany as a lead provider of science and technology-based
solutions in the fields of:

- Climate/Energy

- Health/Nutrition
- Mobility
- Security [1] http:/fwwy com/automation-news/article/industry-40-
tenth-of-ger: high-tech-strategy, accessed Oct. 25, 2016
52

- Communication
GAl hitgs/fwww etaide/GTAIContent /EN/Invest/ SharedDocs/Dx TAl/Brochures/Indystries/indusiried O it facturine for-thefut, odf accessed Oct 25 2016

B 8.12 : HF LRk
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(B) 213wy RIATA & EE FH B RRRIE R R o

Relevance of materials for Industry 4.0 s

* It is estimated that 70% of new products [in Germany] are based on new materials [1].

+ Today, more than 40,000 metallic and more than 40,000 non-metallic materials are available for
construction [2].

+ More than 2/3 of all innovations directly or indirectly depend on the properties of the used
materials [3].

t-materials-dats-sps himl accessed 24 Oct. 2016

or, TSBN: 978-3446341848 (20148),
offe-die-wunder-wirken-a-753215.html, accessed 24 Oct, 2016

B 8.13: 1% 4.0 B HAL o

& Ak Future of Manufacturing : 4o 8.14 #757 » # & % &~ < P Eight
Great Technologies F.p? 4o o
(1) = #dy Big Data °
(2) #x Satellites -
(3) #® A& i k% Robotics & Autonomous Systems e
(4) & =4 & Synthetic Biology -
B) 2 %5 % Regenerative Medicine -
(6) B ## 5 Agri-Science
(7) i34 Advanced Materials -
(8) 7t ik % & Energy Storage °

Accelerating the
commercialisation
of technologies

B 8.14 : ~ 4 3jiv -

66



2

8(+2)4t i ¢ iR (4-@ 8.15 #757 )
(1) ~#gi & fradutg -
(2 FEIE LR LR o
@) #HFAfrp L ko
(4) 26&P5 AFrér2pF o
(5) 2A%%-
(6) B EE -
(7)  AEHR oy Hgw o
8) mwikmZE HiEE -
(9) =FHgo
(10) 4 F5 4

[ FH|
8 (+2) Great Technologies — Advanced Materials
* the big data revolution and energy-efficient computing; =

* satellites and commercial applications of space;
* robotics and autonomous systems;

* |ife sciences, genomics and synthetic biology;

* regenerative medicine;

* agri-science;

+ advanced materials and nanotechnology;

* energy and its storage;

* quantum technologies;
¢ the internet of things.

http://matrixni.org/documents/eight-great-technologies-advanced-materials/
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3. Digital transformation - Our economy is going to get digital R
5 | § —
The Industry 4.0 ecosystem is a set of technologies about to TECHNIKUM
interconnect and disrupt business WIEN
Industry 4.0 ecosystem
CYBER SECURITY w BIG DATA
d ks -'-:-I.--‘:::\. e l S—L ——
- SORE ADVANCED | * HTJM
e - T ot MANUFACTURING pion macs liceeey
SUPPLIERS icrom J » On demand manackang
-4 ) ' | cmmmu
N a eo.owml e
-
[Locsmicsan § - ":“"'ijéi:;{“"%“‘“ el [ IWTERNET 0F
» l
)“,}I- | RESOURCES OF THE FUTURE
Im A N TERUATIE SOUR
Gy Rl T SaE oy bl one iU NCt o P rOIR  BEaE Send Compendil. S0B0: a5 o D OISO S OEOT e

F? 4 s R 2R A7 0
£ %ﬂﬁﬁﬁﬁ i ﬂé i .

; PR A R R TR R T
;é’r_éﬂ": 0 EAcB 8.17 Hror o

Advanced Manufacturing Case Studie$aemram

PR ARt ?
)
51

Industry 4.0 and Smart Systems WIEN
T e 1 National Industry 4.0 initiative of the German Federal Government
. . Advanced materials

1 Cluster of Excellence MERGE - Merge Technologies for
Multifunctional Lightweight Structures, Chemnitz University of
Technology, Saxony (DE)
e e 2 Aerospace Technology District, Puglia (IT)
[ IT Production related biotechnology
1 Chemelotand Brightlands Chemelot Campus, Limburg (NL)

2 CHEM-STER Cluster of Specialized Chemistry, Opole (PL)
De- and re-manufacturing

1 Pilot Plant for De-Manufacturing of Mechatronies, Lombardy (IT)
Printed Electronics

1 Printed Electronics Arena, Ostergotland (SE)
Developing Skills for Advanced Manufactring

1 Polymer Technology Centre, Johannes Kepler University Linz, Austria

2 Jules Verne Manufacturing Valley, Academy, Paysdela Loire (FR)

[I] Regional Ir ati Plus 2015, https://ec.europa.eu/growth/tools-databases/regional-innovation-
monitor/sites/default/files/report/RIMS:20PIus_Advanced¥20Manufacturing?20Case%205tudies Thematic%20Paper.pdf
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& PR aE B TR G (LARE)K— ﬁggk gﬁg,;g]@{;m ) d}%
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3 AP kb & - 42> FAcR 8.18 ror o

(1)GLARE % 1987 #d Akzo Nobel E#F &4l v e gz 3
A380 T ERT -

(2)GLARE #_3# ] Wrexham 5 Cytec 1 #2441 2 &

[ FH e
GLARE TECHNIKUM
WIEN
* Glass IamlnatealumlnlmmmlnfomdepoméGMRE is a fiber metal laminate
(FML) composed of several very thin layers of metal {usually aluminium)
interspersed with layers of glass-fiber pre-preg, bonded together with a matrix
such as epoxy.

* GLARE was patented by Akzo Nobel in 1987. It has entered commercial
application in the Airbus A380.

* GLARE is currently produced by Cytec Engineered Materialsin Wrexham/UK.
0 GFRP glass)
M crrP (quartz)
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(1)&?5 KPP EF D BIA 2 2 BRI RS RS L o
WHBpEFORARY R B - MR AR RN TR F R
AR - BRI EFBFIERFFEVMOAISE AR R TR
AR B F A B -

(QF B F 5 F 37 5 FRMbn o R R R < 5 100 § o

B)EeFHfrT BE BL ZFEP o

BDFEFET R frt@itensr g, L3 4307
B o

.};\@
J:
=1
=
=
&
=z
o
M
(¢v]
9]

What is graphene?

Graphene — a single layer of carbon afoms — may be the most amazing and versatile substance
available to mankind.

In simple terms, graphene is a two-dimensional atomic crystal made up of carbon atoms arranged in
a hexagonal lattice. Due to its unique combination of superior properties, graphene is a credible
starting point for new disruptive technologies across a wide range of fields.

®8.19 : % &% Graphene -
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€ Shape Memory Alloys(SMA)2) ke ld & &
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Shape Memory Alloys (SMA)
& PADERBORN
UNIVERSITY
Shape-memory alloys display three different effects:
*Thermal Memory Effect (One-Way Effect)

«Two-Way Effect
sSuperelasticity

v
The thermal memory effect is an intrinsic property of all shape-mamory alloys. After a mechanical deformationoccurring
below the martensite start tamperature, the SMA returns back to its original shape when heated, and thereisa phase
transformationto the austenite phase. After coclingand the phase transformationto the martensite phase, this form will
remain until the next deformation.
The two-way effect of shape memoryalloys, however, is a “trained” property. An t {SMA has daf
shapes: one s assumed when the alloy is heated, the other whancnoled
The property of yis used ab h p . Underexternal mechanical stress, a stress-
induced martenslllcphase tramfnrmatlon is initiated. When the tensicn decreases or is removed, the alloy reverts to

ite. Thus, a sub ithout change in is possible.

hittps://mb.uni-paderborn. de/en/mud/research/ piezoelectric-and-ultrason

] 8.20 /H* cﬁir £ o

spe-memaory-actuators/

& BT 1435 4L Piezoceramic materials
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Piezoceramic materials ey

Application Areas
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¢ i £4c8& Energy harvesting
R RT R B RERE VIR A RBER N TR M e

TFRHBET o F i £ EnerChips jx #(EH) %3+ > %#g}ﬁ‘ﬁam;g
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IF’__ °
PFH P
Energy harvesting
B MCU + Radio

Motion

http://www.cymbet.com/design-center/energy-harvesting.php

B) 8.22 : sez&ﬂ(%l?f}ﬁ" # oo

€ 1 ¥ 40 4~ 4t Joining Technology in Industry 4.0 (34— 8.23 =7
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Mathias Jackel, Tobias Falk, Dirk Landgrebe, Concept for Further FH e
Development of Self-pierce Riveting by Using Cyber Physical Systems, TECIKU M
Procedia CIRP, Volume 44, 2016, Pages 293-297 [1] - WIEN

™

https://hspr.wordpress.com/category/henrob-info/
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Christian Brecher, Simon Storms, Christian Ecker, Markus (FHE
Obdenbusch, An Approach to Reduce Commissioningand Ramp- TECHNIKUM
up time for Multi-variant Production in Automated Production WIEN

Facilities, Procedia CIRP, Volume 51, 2016, Pages 128-133 (L]

r Mass production approach —M8M

requiremants

r |dea for a mass customization approach
process needs resource capability

Resource

situational connection

Comnson approach for mass production and situational
....... on frotm product and resource for nass castomization
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R. Roy, R. Stark, K. Tracht, 5. Takata, M. Mori, Continuous - [ FH [
maintenance and the future — Foundations and technological =T TECHNIKUM
challenges, CIRF Annals - Manufacturing Technology, Volume 65, =hes WIEN
Issue 2, 2016, Pages 667-688 [M]
50 y
s *| Nuclear power Station
TT'u paper presents f'\und?mnﬁ & ir
(-] cner the m..l."re ! st *  Military Aircraft
= Civil Aircraft
* Train

Length

of *_Wind Turbine

o = Machine togls

= Medical Equipment
* High-end car
= Washing Machirie
* Deskiop Computel
+ Smart phone
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Low Mediem High
Level of Continuous Maintenance
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Stefan Neudecker, Christopher Bruns, Roman Gerbers, Jakob Heyn, Franz [ FH e
Dietrich, Klaus Drésder, Annika Raatz, Harald Kloft, A New Robotic Spray
Technology for Generative Manufacturing of Complex Concrete Structure:

Without Formwork, Procedia CIRP, Volume 43, 2016, Pages 333-338 [N] -

Shatcrete method used for the construction of the bobisleigh un in
Oberhaf [ Tockret GmbH]

k-free shoterete application with coumter-plate guide

bprayed concrete or “shotcrete” is a concrete which is conveyedin a closed tube line to a nozzle, from where it is pneumatically
prayved onto a surface and compressed by the impact energy, The shotcrete processis often referradto as "Torkretieren”, The

erm has its origin in the German engineer Carl Weber wheo first registered the shotcrete process patent in Germany and founded|
he company Torkretin 1919. Aggregates, cementand water are transported with compressed air and sprayed ontoa surface
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) Machine Learning (# £ ¥ ) (PART 1)
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(+) Machine Learning (1% £ £ ¥ ) (PART II)
1. 228 @ 12016 & 11 7 18 p (7))
2. BN F LR

(1) AzAzi»d Lars Mehnen 7 § # (4o@ 9.1 #7577 )

s

%

PR B S R AR

Machine Learning(## £ 5 ¥ )¢ > i & 3% Multivariate Analysis( ? ¢ #~
1) F AN L KBTI A0 R EE)PE G T 0 bldrae & Co R

B E IR s ok 101 #7w o

£101: 26 HECEAB AEEIITRY % o

Vitamin C
0mg 250 mg 500 mg
Vitamin E 0 mg Treatment 1 | Treatment2 | Treatment 3
40 mg | Treatment4 | Treatment5 | Treatment 6

B¥ o HFA A% 53 A drannde > 3¥4o@) 10.1 &

] 10.2 #7571 o
Ressarch Problem
Is the analysis explanatory or confirmatory?
Stage 1 Select objectve(s):
Data surmmarization & identifying structures
Data reduction
‘ | Explanatary
Ty
A
frr— Select the type of Factor Analvsis
Stage 2 Equatian ‘What is beeing grouped- vaniables or
Madelling (RSES
Cases Variables
Q-type factor analysis of cluster analysis R-Type analysis|
Research Design
p| What vanables are included? |4
How are the variables measured?
What s the desired sample size?
h.
Stage 3 Statistical corsiderations of
narmality, linearity and
homascadasity
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Faktoralanysis

Stage 4

Stage 5

Selecting a Factor Mathod
Is the total variance or only
common variance analyzed?

No Total Variance Common Variance
Ectract factors with Extract factors with

componen! analysis—— ——common factor analysis
Specitying the: Factor Matx

Delermine the number of factors
10 be retained

Select a Rotatioral Method
Should the factors be
conelated (oblique) o
uncorrelaled (orthogonal)?

Orthogonal Mslhcds ique Methods

Interpreting the Rotated Factor Malrix
Can significant loadings be found?
Can factors be named?

Am communalities sufficient?

< Facior Model Remmcauo

Where are variables deleted?
Do you want io change the number of factors?
Do you want another Npe of rotation?

Validaon of the T acior Mairx
Stﬂge 6 Spit f multiple samples

Seperate analysis for subgroups
Identity influential cases

S = = =

Variables Factor Scores Summated Scale:
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330 Ringsegmente

<> ga. 10" miagichs
Vafialionen

L_os_urggs_st_ra_te_gﬁ Evolutionsstrategie
a.) Zufallige Variation der Ringdurchmesser
b.) Auswahl der besseren Struktur bzw.
Verwerfen der schlechteren Struktur a5
¢.) Wiederholung mit a.) mit neuer Struktur

bis Abbruchkriterium errdi@gUNgsstru ktur (erku ngsgrad 80%)

1
' Institut filr Computertechnik
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B Michael Schilling, Dipl. Tech (HF). MA >

Head of Production & Head of Project Management >
TEL +43 2847 9001-129 -
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B FAX +43 2847 9001 299 >
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V OGP ARRREBRN T 5 - RS F 0 M T AT

B Albert-Einstein-StraRe 4, 85435 Erding, Germany »
B TEL : +49 8122 8920730 -
vV AP AR

g Eit o
OEM & MRO ~ & -
Aok h LKA o
Pokfaic & o
R o
NP BB
S BRI E § Sskfrd FAIE o
g BHIE T E R 2 £ A
A BHMEF R AT o
B fLH et A frssE o
g PRI RE & TR
B Ry PREARA AT EER -
@ Microtronics Engineering GmbH
v P #EF AR MartinBuber » E £ 8 B IRESIE o
M -

(\
> B B H H N

88



H p httDS'//www microtronics.at/
B 7% F 2 0 Microtronics Engineering GmbH >
Hauptstrasse 7 « A-3244 Ruprechtshofen » Austria
Telephone: +43 2756 77180-23 FAX:+43 2756 77180 33
E-mail:office@microtronics.at
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m T kiR 0 2016/11/21 B~p TEST FUCHS = 2 2
m http://www.test-fuchs.com/de/testsysteme-gse/test-equipment-aircraft-p
roduction

Hydraulikprif- und Fiill und Priifstand ” Eieknisct

Abdriickeinheite Ablasseinheite A380 Cazo B8O T
HPS3808« SCSFD380~ Actuation System « | Test Stand«
TCD1+ EHP380T2+
L X : /j
- . _

Elektrische und Elektrische und Druckimpulspriifstan 2.1.1.1. WING ||

Hydraulische Hydraulische dt TEST

Priifeinrichtungs Priifeinrichtung+ DP2A« EQUIPME

EHP380T4+ EHP400T5+# @ NT:
STE350BR
E-WI+
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Druckimpulspriifstand | Hydraulic Test Hydraulic Test Test Equpment | J
DP3A900+« Trolley + Equipment fiir A350 | fiir Single Aisle
@ HTW200-280NG+ (Pre-FAT TTTZL 0 Fl
- . EHO)
o
K
—
ﬁ L w
| ==
e=e
Fuel Feed Test Hydraulische Wing Fuel Test Engine Fire B
Equipment+ Versorgung und System + Extinguishing
STE350BRO-FF¢ Spilsystem for WEFTS1e System Test Tool+
Boeing 787+ EFESTT1+
HSFST87+
E
~= e
Mobiles Stickstoff Kabinendruclprifze | Kabinendruckpritfanl | Wing Tank R
Test SethdSTS1S ratKDP4AFY ageKDPES System |
WISla
Eabinendruckpritfanla | Eabmendruckpriifee | Stationzres (Feneratorantrieb |,
geKDP14+ rEKDPS+ Bodenklimagerzt mit i
Elektroantrieb + DC-Generatoren +
BEG4E+ GAl-3#

EE(O)

T

Teat System fir Cargo | Test System far Modulares Mezsgerft | Modulares
Hold und Tunakle Dioor Ramp {Paszenger Door) L Nessgerdt (Cargo
Vibration Absorber Actuation System 1 | MDTEIL-1+ Dwoor) L
System + TS-DRASIY MDTE1-3#
TS-CH-TVAS1+
- 1 | T
-—lz |- .i; H E.I ¥ ]
= | ==s

Modulares MezsgerZt | Llodulares, mobilez | Prisfausstattung fir Dizmnfection and
(Bulk Cargo Door) 4 Messgerit Anit-Skid Systeme ! | Conservation Tool §
MDTE1-4+ (Passenger Door) L | PA-ASG2-300< DCT2+

MDTEI-MOB3+

T

P

By s
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Media Supply Module 1|
MEMEG-380+

Chevre Interface
Toold
TT000D272.01010.3
00+

Avionic Ventilation
Test Setl
TT00D216.01002.0%
X

Loop Controller 1

77000D301.01001 ||
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v  OEM & MRO ~ ¢ (4r®) 11.2 #7571 )
B 3 kR 2016/11/21 B~p TEST FUCHS = &
B gk http://www.test-fuchs.com/de/testsysteme-gse/test-stands-
component-oem-and-mro

e ¥
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i!g | @ Ik
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4
| Priafstand far Zwelsanlenpritstand +| Hydraullkprifstande fir | Hydraulipritstand
Eraftstoffzvlinder) | Z5P1+ Flugkontroll e fiir Botoren und
TFTZ1# Eomponenten + Pumpenl
HPM-5-FC+ MP-Series+
LRl Tmen =
! | R wmny, ~
B i /|
EHO
Hydraulikpridfstind | Univerzelle Anlage zum Abdriicken | Prifansstatung fir
e fiir micht Hydranlikversorgung | und Beinigen von Anti Slad Valves L
rotierende ent Flugzeugrohren + TE-ABV1-1+¢
Komponenten L PU-Seres+ HOEP1300PF+
NE.-Series
ri =17 B &
Z o i
e ik *
4
| Pritfstand fir PCU | Hydraullkprisfstand | Prifstand fir Spilstand |
Eomponenten L fiir Flight Control Flugzeughremsen und FLSTIMES
TRCUL+ Uitz + Durchflussregler
HFCU1+# PFEGE+
i | [
4
Universal Oil Flow Test Stand + | Ol-Dilzen Priafetand © Hydraulikkompone
Hydraulik-Pridfstan | FLST2h{+ FLST3LH+ nten Pritfanlage |
dl PHEL2-405+
GHTEI1M#
(Feneratoren, DRIWE0T+ Statische Fegler und BLTZFAS
Starterzeneratoren hodulpriifung +
und GCUs= L PA-RST1+
SPEG15-16C-GCUS
£ ]T"J -
‘J-'"I""'--Lr"
4
| Priafstand for Prifstand fur Lineare | Prafzerat EE0)
Fadiale Aldtuatoren | Aldtuatoren . Lealagets - ]
PRPILH-EOT+ PRPILH-LIN+ Alguatoren + Mounted ANMAD,
PRPILH-TLT+ GCU and
Tranzmizzion Units L
PAMIBGT+
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Univerzal Hydranlipumpen-La | Hydrauldpumpen-Lasts | Hydranlikpumpen-
Hydraulik- staystam 4 vatem 4 Lastzvetem
Priifstand | HPLS300+ HPLS400+ HPLS300XWEB
UHTBIM
: (] 1 T

(] = |

Loa]
Radar Coolnz | Prifstand B Prfend - T
Ligud Pump Test | Screwjack und Bevel | Pumps und HMUs . Priifstand
Rig for EF2000) | Gear Boxes ) THLIT1AF+ FNTSS
RCT1# TSCIE+

Eraftstofkompone
nten-Priifetand L
MFAT1SR+
1
4
| Eraftstoffkompone | lestgerat fir Pritfstand fir Iobiler Prifetand
nten-Priifanlage | | Saverstoff-Bedarfares | Saverstoffomponenten | Saverstoffbedarfare
EEP1000M-407+ | lerd und Sauverstoffreglerd | glerd
DXR100< OXBIAY MOX12¢
L
| il
4
Pritfstand fiir Outflow | Prifstand fiir Air Prifstand fir Afr
Valves | Turbine Starter Motoren J Turbine Starter

s
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POVMINLS TATEIAFY Kotoren
TATSIAF#
R L
| Prifstand fir Prifstand Iir Safety | Prufstand fir Pneumatik &
Savety Valves | Valve L Pneumatikventile + Priifstand 4
BSVIAF# PSVINN PPV3# SPANS/15¢
ﬂ -. = i '_“: | F’Th
> ‘- 4 - BRI
<
| Prifstand fir Prifstand Tir Afr Evacuation Slides Evacuation Slides |
Personenwinde Turbine Starter Bottle Filling Station+ | Calibration Rigd
Alouette 1114 Motoren EVS1-BF&+ EVSI-CE#
PWFE1+ TATSIEF+

+,

Prifstand fir Luft-, | Prifstand for Priafstand fiir Fower
j Eraftstoff- und Motorspindeln 4 Dirive Units

Ealtluft-Ventile 4 | Olkomponenten PME24 TPDUIE+
PP400LH+# TBAFOVHI#

] i |

L E ] -
Pritfstand fir Generatorpritdstand + | Prufstand DT Generatorenpriifsta
Power Drive Units 4 | LMPI0IB+# Generatoren [DGswmd | nd+
TEDU4CS C5Ds! LAP&0+
LAP300+

Pritfstand fur Do starter Priifstand Priifausstathung Backlash- [estoerét |
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Vomig e & L3R F (4oB 113 #55)
W FR kR 2016/11/21 P~ p TEST FUCHS = @
B @k http://www.test-fuchs.com/de/testsysteme-gse/maintenance-and
-ground-support-equipment
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AIRBUS Certified Hydraulische Zubehér fiir Hydraulic AIRBUS Certified i
REO St | Bodemtisege™ G tdratic | RTEBORTIESY ||
Hydraulische Bodenversorgung Ground Power Unit+ Priifausstattung fiir
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Hydraulic Servicing Wasser Separier AIRBUS Certified AIRBUS Certified Test
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HST21e Purifier Fiillvorrichtung fiir das | Supplemental Cooling
W883-20¢ Remote Chiller System! | System A3504
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e A 4 4
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Bodenklimagerit mit Bodenklimagerit mit Absumpfeinnichtung fiir | AIRBUS Certified -
Elektroantrieb Dieselantrieb+ Luftfahrzeugkraftstoff: | Bonding und Loop
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B =5 http://www.test-fuchs.com/de/testsysteme-gse/specials
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Priifstand fiir Ventilpriifstand fiir Fallschirmpuppenabsetz | Universelle Priifanlage |/
Personenwinde ¢ Senenproduktion geratt fiir Antriebssysteme!
DWP2s VPST6 FPAG1» UPA2P»
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(+ =) Big Data Engineering and Data Science

VIR 12016 & 11 7 22 p ()

PN F e

(1) % - ¥## : Vienna Data Science Group: Workshop at Technikum Vienna,

Data science in industry 4.0 and 10T » 3¥4c®] 12.1 #777 ©

2 éiﬁifﬁ‘iﬁff—ﬁm AR LB RAER KT R A ER our F
chpir o LA HFT T

3
3

B 12.1 : #a3fE3 o

(2) % = ¥ Machine learning in medical imaging: learning from large-scale
populations » 4] 12.2 #71 ©

Bl 12.2 : # A Georg Langs s#-3ki+2 o
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¢ Medical imaging £ 1 % 4.0 % & F 478 L& £ A8 %

0000000000

Bl 12.3 : # A Rene Donner #-#kHF7) °

BTk = 2 hRTE] 2 & ContextFlow, 2 & :& {7 Deep Learning
Google # 2z Al, Deep Learning 3t# < & : google research blog
Data science & & building blocks

Domain knowledge

What is the performance factor?

What does this data mean?

Math of statistics

IT

Software

Hardware

GPU

"deep learning" Rl &= H % ¥ i
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(4) % = #FF# ¢ Informance GmbH: Data Science Group Projects - AUS

Technikum Wien, 14.0 business cases » ¥4 12.4 “177 o

B 12.4 : 3R Rene Donner k17

@ PR ANIE RS e R o

€ Digital dataspace % 7 % % JRIFEIF 50 0 L v AR E TR GHR

%’ﬂﬁm?% zﬁ%@ﬁﬁéﬁ?+ﬁ$°

2 L‘llsﬁﬁs l%lﬁ’»ﬁa’ﬁ"’ww member - \‘E"%\'/FH’{
> 1 dataspace & &) 0 HAZE 40 Bt g R S0 &
Ak ERS 2T o
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FhTE
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(5) % I ¥ 10T Austria - OpenFabNet: Collaborative Open Source Factory,

Connect, Share and Collaboration » ¥4 12.5 #17 -

B 125 3R ) o

103



® FEFENTRPH O ZEFIEHMAG R ZELE S 7 EKE
e @ E3 LL,E'&E"?‘JF’J%P °

4 Demand of business intelligence °

€ Colibri BI Suite -

& FHPG LMEBIRA R R PERSEEBEFE LY
fo EC RY K-Q 1‘} °

2 f%’*;‘ﬁ'»/?a TfEp e T ARG A eaE | e |
ot 27 gil:‘friﬁ lp e TR Bz @En o @ ehn |

€ SMART 4 % T 5 : Specific, Measurement, Achivable, Relaistic,
Time-bound

® HpFizty bﬁéﬁﬁ“f@siﬂ“” FREOREFTAIHRT L AT H
%%bxr’:ﬁcﬁxgﬁﬂ};ﬁ Yot B £ m«’i‘ﬁ»’ A

(6) # = ¥i#+ 10T Austria - OpenFabNet: Collaborative Open Source Factory,
Connect, Share and Collaboration » 3#¥4c®] 12.6 *71 °

B 12.6 : @ B Di Mathias Wastian (dwh GmnH)#£ DI Dominik Brunmeir
(dwh OG) 3kl -

® ‘M AGHREA ~L & spin-off company B 1
‘ %/l ’\}? ﬁ—ﬁuﬁi/é“’ﬁ’ll’fﬁ’l’*?;‘
& = % Definitions:
v E S Y Machine learning: £ 22 B 4§ 3t rebuilding something
important
v F#4F# Data mining: 45 ¢ %fr? % find out something new
v éf server "outage"snE & © & ¥ 1+ normality
v ORI L T
VOB R AR LR R LRI R R

oM R
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(8) ¥ ~ ¥-iw# : Modeling and simulation application: energy consumption for
large scale systems » ¥4r§] 12.8 #777 o

B 12.8 : 3R HHF -
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(+ =) Key note & indepth workshop on data science, big data and data
analytics
PR 2016 & 11 ¢ 23 p (=)
PN F B A
BAd Xy KRR A AMRELS SR 0 B 181 77 o

2
2

B 13.1: S pcd w2 ABREMS;SHR -

€ White Paper Big Data Analytics (Intel) Extract, Transform, and Load Big
Data with Apache Hadoop (32 8] 13.2 #1571
ETL, ELT, and ETLT with Apache Hadoop. ETL tools move data from
one place to another by performing three functions:

v Extract data from sources such as ERP or CRM applications. During
the extract step, you may need to collect data from several source
systems and in multiple file formats, such as flat files with delimiters
(CSV) and XML files. You may also need to collect data from legacy
systems that store data in arcane formats no one else uses anymore.
This sounds easy, but can in fact be one of the main obstacles in getting
an ETL solution off the ground.

v Transform that data into a common format that fits other data in the
warehouse. The transform step may include multiple data
manipulations, such as moving, splitting, translating, merging, sorting,
pivoting, and more. For example, a customer name might be split into
first and last names, or dates might be changed to the standard 1SO
format (e.g., from 07-24-13 to 2013-07-24). Often this step also
involves validating the data against data quality rules.

v Load the data into the data warehouse for analysis. This step can be
done in batch processes or row by row, more or less in real time.
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B 13.2 : From Databases to Data Warehouses

€ The traditional ETL architecture has served enterprises well for the past 20
years and many deployments still use it (4v# 13.1 #7757 ) °

# 13.1 : Rational Data Bases vs. Hadoop

Schema Schema on write Schema on read
Speed Reads are fast Writes are fast
Governance structured Loose
Processing Limited, no data Processing coupled with
processing data
Data types structured Multi uand unstrcuterd
Best use Interactive OLAP Data Discovery
ACID Transaction Processing unstructured
Operational Data Story data
Massive Storage /
Processing

€ Hadoop &_ A& (#4c-® 13.3 #77 ) ?
(1) Hadoop #_* ki@ s+ EFHNZHEFL T S o

(2) Apache Top-Level & % -

(3) Hadoop ¢ & 4 #¢3* k% % HDFS & MapReduce =% -
(4) @ * Java B o
(5) * = =hRldk & C++lJava/Shell/Command % /i & -
(6) # 7+ : Linux ~ Mac OS/X ~ Windows ~ Solaris ~ 12 2 — 4.7 * %
PPRE o
—T—
e

Welcome to Apache™ Hadoop®!

What Is Apache Hadoop?
Tha Ay

B 13.3 : Hadoop % st -
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€ Hadoop =% = : (http://wiki.apache.org/hadoop/PoweredBy)
v' Amazon/A9

Facebook

Google

IBM

Joost

Last.fm

New York Times

PowerSet

Veoh

Yahoo! (& =« e§Fesp )
Z #4385 T 5 —Hadoop

Hadoop #_Apache #x %8 /& £ ¢ (Apache Software Foundation) &

e 3 4753+ 4] (Open source project) » &4~ Z_i 5 Nutch iz B B 2 R
b 7B rﬂ:&"ze 51 & - IR0 - Hadoop H_17 java B = » ¥ g - & Tl h
2R TEARIE: X7 N B Hadoop 7 A4 Google # 4 ¢ BigTable %
Google File System % < F 4% & Pt & F fadm & > #7125 Google ph 38 ¢
FE g iE B f?J}E iz o p @ Yahoo! % Cloudera % 2 ¢ 1%'& B LRI
» Hadoop ch@ 3 B » » 3 #if- PR ddeRaF Ly
Hadoop #i i Z #4:& & T % » Google 2 IBM - 1’% * Hadoop * &~ 5 &K~
£ e A -

Hadoop ® & #53F % +3
MapReduce > #% ik 4§75V &
Google File System » #% &+
A %{’\’“‘f'ﬁ (2% 13.1)

A2 KB LENZ V*Fﬁizz- o

# 13.1 : Hadoop £ Google 7 fi+- #x -

MA\\\\\\\\\

» # ¢ Hadoop MapReduce 4- Google
I% # ~ Hadoop Distributed File System 4r =
7% B ~HBase &~ ®#g iz BigTable
FMip e+ R#g= B BINGG L

\-aﬂ- .ﬂ‘t

Foogle Hadoop

MapEeduce Hadoop MMapEeduce
GES HDFS

BigTable HEasze

€ MapReduce

MapReduce &_- Ilit AR AR AR R T LI H i
BARS I < E @ E TR Aol LR S O E > — B MapReduce
GiF 5 1 EF e 2 A Bt —Map fr Reduce > < £ enF R AiF B B 4
PEIE o € ALk Sk S - e (Key, value) (R I p Bty 2 S 3F 4
i o A w BT e Mapper & &JZ 0 Mapper BJ2 % & f5 4 B #F
FEREFEA - 2w (key, value) R ¥ £ &% Reducer # & #73 Mapper
k-2 I - WS S mé%ﬁ?} Ay 2Xde @) 13.4 4157 o
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?:llz Intermediate Result
— |Inapper )
ABBA s
A2 A6
BABEA | A2 -
N
EEE — | —
|-
AA
—
@ 13.4 : MapReduce #2358 /i 42 o
€ Hadoop ¥ Google =%t pe £
Develop Group Google Apache
Sponsor Google Yahoo, Amazon
Algorithm Method MapReduce Hadoop
Resource open document open source

File System

(MapReduce) GES HDES
Storage System (for . i
structure data) big-table Hbase
Search Engine Google nutch
(O] Linux Linux / GPL

& - #dp v E (Ages of Big Data)

110

2002-2008 “mggtn Go ,31(_‘ Dawning of the Elephant . Sean_:h Engine and Shared
aroO! From Papers to Open Nothing
= ’ Source * Hadoop as cheap data
storage
cloudera e
2009 -2013 Rise of the Elephant + Battleground EDWH vs
Sre 1 BINAZON. From Mass Storage to Hadoop
Central Data Repository + Data Governance /
..... [ R Corporate Tech.
sf‘_”ﬁ - Data Lake
2013 - now ] Bl Age of Data Processing = SQL on Hadoop
Moving Beyond of + Distributed Machine
MapReduce Learning
@ + Big Data in the Cloud
L i A
a"' . + Fast Data Processing
Future Age of Interactivity + In-Memory
Provide better services * Industry Specific Solutions
+ B2C Solutions
+ Streaming / Real-Time
Cases
+ Prescriptive Analytics
Bl 135 : % ch s B o




L 4 Hadoop Ecosystem

BEEFATEAITEL 2L DT o o G sl e
= i / 3 fe N B\ A, - o5 e
**E‘E—"ﬁ\#"" B { LR o uméfxa‘%T#mT&? 2 T
m p74 1) Hadoop ¥ Hbase s A &2 g% > 5d 7 %"rr'v’vﬁ’r“ FEig
Hadoop &3 & 21 p & 4 f5 % st (Ecosystem) » ¥4 13.6 #7771 ©
O\ SN
Applications Access
[ Splunk | Continuity |WibiData ][ Hue | Ambari
[ Data Ingest
Sqgoop | Flume | Chukwa | Scribe | Kafka
[ Workflow Graph |[Search|( Machine |( Streaming 2 g
Qozie | Falcon | Azkaban | Luigi Giraph Solr || Learning Storm E_§ g
Hama Blur Mahout Spark 23 2
Metadata ) ®
sc"mmp' e ] GraphX || Elastic || Muib || Streaming =-S5y
Pig alalog o a4 = = g E(ER
SmE search H?g Samza e é 2= S
Cascading SQL-like Querying e | Y
DataFu Hive Impala n v5l=z=[E9
SparkSQL Drill Phoenix =< gf% 55
[ Data Processing ] P’esm NoSQL N @ §§ 3“
MR| Tez | Spark |Flink HBase m—=3 |[*
BI kDB 0]
[ Distributed Cache ] Acourmulo EEE
Cassandra L=3
Tachyon 25
Resource Manager -
i R
— S
. Pick the right project for your specific challenge.
" Building blocks of technologies.
. Concept of Hadoop Distributions similar to Linux
Distributions

B8] 13.6 : Hadoop #

€ Big data in the industries

4 AR

Ny /~' -

Transportation

B 13.7: F &

AT R i Fenjigt oo
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Manufacturing Market in Europe

= Manufacturing Companies start to explore the data that is
produced in their production lines

= For some manufacturing industries, production issues lead
to high losses

= Quality is the only way to keep up with low cost countries.
* Procurement is essential
* |T is rather weak in many manufacturing companies.

L 4
y
I
R

Rig %1t v

i
F_‘-

TECHNIKUM
NIEY

Big Data project look like in Manufacturing

= Minimizing Production Rejects

= How to collect sensor data from a production line and how
to find out on how to use this data in order to improve the
productions

= Challenge: How to collect tons of data globally?

= Optimizing Procurement
= How is the Price or raw material evolving?

112




€ \What Is a Data Lake and Why Has It Become Popular?

The concept of a data lake is closely tied to Apache Hadoop and its
ecosystem of open source projects. All discussions of the data lake quickly
lead to a description of how to build a data lake using the power of the
Apache Hadoop ecosystem. It’s become popular because it provides a
cost-effective and technologically feasible way to meet big data challenges.
Organizations are discovering the data lake as an evolution from their
existing data architecture.

The Initial Capabilities of a Data Lake(4-8]13.8%77% )

The data lake arose because new types of data needed to be captured and
exploited by the enterprise.l As this data became increasingly available,
early adopters discovered that they could extract insight through new
applications built to serve the business. The data lake supports the following
capabilities:

To capture and store raw data at scale for a low cost

To store many types of data in the same repository

To perform transformations on the data

To define the structure of the data at the time it is used, referred to as
schema on read

To perform new types of data processing

To perform single subject analytics based on very specific use cases

Definition

AN

AN

A data lake is an architectural pattern applied on distributed storage
systems to provide a structured approach to explore corporate data in a
many forms.

It consists of processes to collect, transform, analyze and visualize data.

A data lake also provides building blocks to establish full data governance and a
high security on data.

B) 13.8 : Data lake th#_& -

& Data Lake Evolution: Three Phases

First POCs & Set up processes & Automate processes &
Explore Initial Data Governance shorten response times
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€ Three Levels of a Data Lake

Corporate

Corporate data
awareness

medium

data sources

Harvested corporate

20-70%

Workflows

batch

Business value

medium

Main stakeholder

Business/IT

Typical realization
time

6 to 12 month

User base

departments /
corporate

Maintenance costs

high

Focus

volume

Data Governance

slow

€ Data Flow Architecture

Matured
high
>71%
batch/stream
high
corporate

12+ month

corporate

medium
velocity

well-established

METADATA

<

Offline Data Sources

" OF

Online Data Sources

Ingest Data Reservoir

&

&

v' Phase 1: Emerging Level (Platform Provisioning and Architecture)

Goals for Emerging Level

Platform Specification and Provisioning

— Platform strategy decision (on premise or cloud)
Corporate IT requirements alignment
Hardware sizing and infrastructure growth planning
Platform selection. provisioning and rollout
Hardware configuration (0S5, RAM, CPU, Disks}
Add basic security (e.g. perimeter security)

Dataflow Specification and Installation
Initial data set ingestion

— Data preparation

~ Layer and partitioning design

~ Compression ratio evaluation

— Storage conceplion

[ FH]
TECHNIKUM
Wit ]
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Roadmap: Phase 1
Week 1-2 Weak 24 Week 3-7 Week 8°

« Decide on on premise or Ingest first data Transform data for * Rollout software on production

cloud strategy SouUrces on test analysis hardware

+ Review data requirements plalfpan + Evaluate + Test performance and
« Estimate processing functionality

+ Evaluate operations and Sy .

infrastructure requirements Compression ratio parformance *+ Report test results
+ Confirm critical success + Defing flle storage N E!pl—orra

faciors patterns transformed data
+ Size hardware * Agree on data * Apply analytic

storage containers algorithms on data

= Ordar hardware or sat up (e.g. HBase)

cluster in the cloud

* In case of on premise, add time for hardware delivery

v' Phase 2: Corporate Level (Data Governance and Security)

Goals Corporate Level

Establish Data Governance
— Enable full metadata management such as automated tagging, data
ownership to insure data quality and lineage
— Implement SLA management of all ingest streams

— Establish a corporate-wide data catalogue with search capabilities
for all data sources

— Provide export capabilities
- Exception Handling (e.g. when ingest streams are missing) and
monitoring

Implement Enhanced Security
- Create strategy and write User Group and Role Concept
— Enable authentication & authorization with SSO (Kerberization)
- Integrate corporate user directory (e.g. Active Directory, LDAP)
~ Anonymize and protect sensitive data
- (optional) Backend encryption

[ FHE
TECHNIKUM
Corporate Roll-Out e
Weeak 1-2 Week 2-4 Week 3-5 Week &
Assessment and Rollout

* Security concept « Data Lineage + Authentication + Sacurity Test
= User and Roles « Metadata Management = Authorization = Rallout bo corporate users

e - Data Catalogue (ACE/ACLS) + Tum analytic results into data
* Metadata Management 1o s signen] Ancnymization products
+ Data Linsage with security concept + S50 (eg
» Data Govemance Fatatenion)

Requirements + Perimater

Security

o QR
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(4)

v' Phase 3: Optimizing Level (Real Time, Streaming and Automation)

['FH]
FWien]

Goals for Mature Level

Interaction
— Add streaming and real-time capabilities
— Implement real-time and interactive machine learning cases
Provide instant responses
Assess and improve performance
— Performance monitoring

Automation
— Automate workflows
Optimize workflow scheduling
Optimize internal resource management
— Scale with heterogeneous nodes based on requirements

Roadmap: Mature Level i
Week 1-2 Week 3-7 Week 3-T Waeek 7-8
‘
* Add new workfiows 1o the * Replace Batch with + Add machine learming * Improve data
cluster stream where It makes routines Procassing angines
= Rafing workflows sense « Evaluate and refing = Adjust compression
= Optimize scheduling « Deliver real-time modeks lavels
+ Add clean up warkflows reparing + Establish processes on * Use OS specific
it and * Add components for data mining to machine optimization
_UL'I‘F".-m\'r": de'“‘_md o Lambda Architechre (if beaming
additional nodes necessary)

(©) =

&*&%mfﬂﬂ mmwQJ LIE S E E R eh- TR Aok i K
E ﬁlﬁb&a—lﬁ‘f?/#”: P A HARE LR o

deie B S &%u@/)'fw@ NECS SF LRLA- EE-a *c.«}inu_m “‘@i
BALFCEP > FEPAPM A E LEF P ATERPEE A :
2 AR HOTH AR %A il G FEo

- X pE TR 2 ik Bcdp ) 2 Bcdp@p (DataLake) % 4 E 0 &4p
FRMARDER Ao LR Y DRt 2 R0 S E b EAr
mﬁr?,&@ggwﬂ

e AiRAEpN o KT BELE AR f 2 HEE T S -Hadoop ~ T
FF (Data Mining) ~ ETL -~ MapReduce ~ Data Lake % %% F 4L > ¥ 3t %
rea it P o
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() %3* ANGER MACHINING GmbH
1. B8 12016 # 11 * 24 p ()
2. BN FHER:
€ & ptE 800AM £ & > Fd @EF Kinz - oA %3 220 Traun <0
Anger Machining GmbH o ‘&d @ /| 8 42 > $%3iF %33 4o §] 14.1 -
% 0 ¢ Klaus Dinberger, CEO, M p & & &7 2 7§ A 4rB 14.2 9757 ©

B 14.1 : Anger Machining GmbH = f® -

B 14.2 : Klaus Dinberger, CEO, ##F& i@ 4 -
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& 3452 21§ 4 > T Anger Machining GmbH (4™ #§ £ Anger) = * ** 1982
£ A REEAIL Traun> 3 120 C R 1> B ML E-FiE4a
®oou s (transfer center) = 2 & & - o Anger f& e 1 P4 FA2 g0 £ R
e LR B B e H g &0 4o @ P (Ray-Ban) o 0 PSR 404 5]
BH @ iép% wﬁri’!“ﬁ AR BB AL o BN ESTE 1 ¥R
2 o B RE S LIEEAD - %;;14 R i 8 a4 F iR ZF J;i
BB e s ke s B R R AN FRLER A
Ry ER DT L 2Ry JI374 2 3 2 2 Tongan GmbH 1 5 1080,3;
Bt B mbi & B 76%% Y % ‘i% | o s B1F mb| B B|HET
fr ¢ 1 B % F Anger Machining GmbH ( f§ £ Anger) 1 & %8y ~ % 4
A Ep mr;a HPC Produktions GmbH (!iﬁ?— Hellmerich) % 76%% & - =

T I G %?4”°Jm5ﬁ\“k%é3%ﬁgﬁ

£ 23 wﬁTA& 2000 4 o ABSEBHE L 0 £ 1TE 2 4B 14.3 0

GLOBAL CUSTOM
E
who trust in our technolnRg?

FCA & pamum @ aw

Jatco @ mAHLE Amona +GFs |

TEGUNITECHT 4B LINAMAR wew seTmas ETIHL

s o0e

B 14.3 : Anger 1 & % = o

€ Anger B FF1 R s — 'M%]%cl ® ¥ (transfer center) % 1 & & & o
P b @il ¢ S E R BT R cAnger BiEhe1 P iR
PITAEEL D E R B E I e 2 N BILF e 0 RU 2L
R AR T LAl I

FAEZ R -BHE -BFVIAE I ZVPLREF LA LR YT
$-AWNﬁw@ﬁﬁ FHARR RT i 24 [ AR o B S A
i ende 1 ¢ gt o B P ERL & 30%:0i RS &
2 50%i Sk o A A APAACE 1445 VLB A I YR B
{37 B> P75 Bhted o
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Bl 14.4: & 2R APEd o

® 1402 F & Anger » B4aB a3 L 5 p B Y X A A
o RRIFT R F R IA W L2 e FE S d BRI B
PR TREIEE RS RSAE  EAEM R A2 PR
Bl 145 528122 A2 3P > Bl 146 5 RSB FL 1 22 E 4
FIee

Bl 145 ®PE - 24 27 F -
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B 14.6 o< A 3fen o 5 bhp b o1 5GEE A RH) -
¢ Anger 1 & LA BEHEP L > T URRGAEEF R L
R0 & 3 5t (v 2 B A (4oR 147) Bﬁv'”” ¥
MECAERAERE B LD REP IR
Zo2 W fEA S RS B E R 2 - k(4o B] 14.8) -

5

=
L
v

E

i §
RTIPY
ey

e

P B

B 147 : &£ 41 f2h BE o
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Bl 14.8 : Anger 3% = Tl Sk 28 E 2 o

& SIS ARHEL RPN PRI RE LA T T
iﬁﬁ@%#éﬁ%%ogﬂbéﬁ@@ﬁgg,ig@R&Dlﬁﬁ
Siegwart Gunther :& 7 /i % (4c @] 14.9) -

Y &=

B 14.9 : R&D 1 #2 7 Siegwart Gunther # # s 4 % o
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(5)

(6)

2 ARMSPPPFEBIEI e

VOB ST RREEFE Sl 0 DB SEET LT Fhe o

v iék%éﬁiﬁ?ﬂ’”?%ﬁﬁ%$ﬂ°

Vi A EFLL RS RE A B Il BT REREEHFRRE R
AEFHEEE o

A X SRR R SN R B

v &%ﬁa“&%3Da?’ikﬁéﬁié%ﬁiﬁﬁ(?5*ﬁ
N =R LY LRCE 5 RN BEE: 31 I

v %d%ﬁa&VﬁﬁJ%rwﬁ7”W?¢ﬁﬁ°

v BRI Z 8 5 SolidEdge ST8

V LRRBEFEEPTLE X P RBECFTRAEFFEEA AL

A SEAFELEW L2 0T o

v ﬁ‘—%;’*ﬁﬁﬁﬁ““/—ﬁ’%TE&,Q?E;L—EQ}?o

v Q%ﬁ?_ﬁ-p’t"&f{]ﬁ BT wm __;Lt"’h’/? 3R d B2 I RPMETR
PRt &P odit T RPLEIT L7 - TR
T TP ITERE2Z B K-

v 9 3t Anger enifAR B EEF S RS F B B R E A 4
ZF B2 B R B -

Vi PwAngerp AT A A Y AR LT AMETIEZ e
S & o

WM

i BB e BT B ED R Y

2 2k
TR REF LT RAAERTE AL RE -
s T

== ‘/,‘ﬁ&? ’f iravj_ﬁ_r_,}juﬁ‘:ﬂﬁra,ﬁlle O
p ootk 1:§m4)§’, #Bﬁgﬁl@l?q’—lﬁalﬁﬁkl)& :_’Iﬁuii‘}?m—‘fi’
4 A FILIE S ﬁlwiifpﬁ,ﬁﬂLivr’iﬁ,Eﬁ | BT o

E%'&%%&*B%*ﬁﬁb BARAFE > REAEIFELS
éoém%ﬁﬁ’«Kaagﬁxﬁﬁiﬁﬁﬁﬂﬁwh’ﬁiﬁﬁé
R BAR R E o TR M R R
pEitA RS 1 F 402 E LD o RA o d Anger 533 > 5 Bt B
nHEEIPep Rl EE P AZFECEAG M B RGS
EAEMZ Y R wRWPp AERGED 3 G F R BEREES o

PR E o Anger hig R et TR L RS W ApHE
PREZ A A - d ARERHF N RHASSAHAR
FRDEELG T AR BE) RS G AIEAER T

Woptoh s A RS AER LT AHNREEZRIF 4 F LSRG
RAEXGAE cH! TR GERZIPLDEF AL 2T K
Ao AFARPF T AEL
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L
1.
2.

7 ) Robotics Laboratory R-LAB
B 12016 & 11 % 25 p (T)
BN FBEAR
(1) #E7 DI Dr. Kemajl STUJA (4-® 15.1) %k p & 5. jF » 1994-1997 = fF &
Gorenje = # # iz CAD/CAM 1 f& f7 »1997-2003 +# 7 Technical University
of Vienna i& iz £ 1 & = » & ¥ {5 2003-2009 # % ABB — Robotics # = %
FAAIE R o Pow f R 3 P E L AP M B4z BMRL -
Basics of Robotic Labor - BMR2-Industrial Robotics, Computer Aided
Design » BMR3-Simulation of Manufacturing Systems -

B 15.1 : B DI. Dr. Kemajl STUJA #2225 o

AL A gAY AR AU OREPE A FISESE > f
ANERBPPWRALFDLLME  BFAHR S P EAFE o &
PR RS A5 ABB 2 P B S B A P ARNE R AT F R
FWREE L4 ABB & 2 e B L BF 5 2o @) 15.2 A1 o

1520 3 F A 38 il @ .
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g 2b e b o
BArl BEE 4 HE }F-}Z;_%Eﬁ_ig,zfi
HEFL A égﬁﬁ‘?‘;j ,jgégﬁ*ggﬁﬁg&iﬁi;ﬁ’:ﬂfﬁl 15.3
g E A —er FiEMBELIFEERAE
7y —iﬁéﬁ Ec)
LF gl

AL o

2 o
153 5 5] 4% 3 F il

B

LR AR B K

: '$E—£7’F£rfﬁf§$ﬁ§$, ;bgﬁ%#ﬁﬁiﬁf‘&

2 ’g—}}\?'*b*:%']% ’ Fg‘ﬁ BB £ EE - fm iz P 6 IB; Bl 15.4 #77% o
K T B o frds = LT R e

:—;g&-lir-f?@"t—’/?‘}iig\a ~ e i At o

e K

- S HLP ~ e

A B

Exercies
¥ \aggmgmhnttargsl&

" Teaching o 1o Center oin,
" Teaching of Workobiet,

' Dr; AWINg contours,

.,-r / Palletiing of worlgieces and

separating of workplacas,

' T EAL -
g—ﬁ T A iR x%wﬁgﬁiﬁ%#’# %
Bl 15.4 : 2
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hapnst naawv |1 ¥ RBLEFPE S 4 2 4o 2 ABB - Rapid 5
£ RF ey 4N % ,umg,,fgi_ﬁ [ gﬁm*gﬁ R A
#% B pho ‘/Fﬂ;#g—_%ﬁﬁ Al pER AT E > EAcB) 165w o

B 155 # A 4 %2 ABB-Rapid # B £ B crfr 414858 3K 3 & fdr aw o

ABB-Rapid /i st £ ABB 2 7 & $H4£ % ABB 2 7 i B £ pr e
PR RN RERE > L ERR IR TR E &
AR ERBBEABEBRY  THRBEAT LA TUE AT AT
FRAEREAAES  ATRIBESFL > EPRESFREIEST
AR 1T > 34 B) 15.6 fror o

B 156 : #® ABB & @ cri8 B L IR TR B o N BB R B
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WA EL AP 0 ¢ A% & wanE < (Robotic Cell) » & i1
ERAIE AP R ELRFSET AT RE AR O R o X iR
BIRE 0 B fo 8% T oakag A 47 0 4cB] 15.7 #roT o

Bl 15.7 R4 B LAFPF » L3R3- & w Pl & -

Eﬁcﬁi\:‘ I,(;é—b_..g'.g' ® E] fr%‘—'?(jf,ﬁﬁﬁ_i%;é f;,,] s H _E;/]_TL /T&;)::L__g'l ‘7!'):
defm g B SRR A4 B TR 0 Fe ] 15.8 41

B 1581 2508 8§ oof b E LA 5 0 o
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HEFLZ P 0 AR BMW 2 2 g 4o IS B L RFp $35 (T8
B E L AN ERAR T X FEN T kT Y A% R
15.9 #17% o

Bl 159 B ELRFp b6 (T FRFEL L o

RIS B E LS B G TR RPE > RO AL BB EL A
R ALIE e R W“*#k%km%%iﬁ% ¥
Tedr 13 2 &2 Yo- T8 0 F4oB 15.10 91w o

B 1510 ¢ 27 R B L AF o 5 R 41E 5 &2 - PFE -
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BB RA O GRAR - BA-ET c BRTAAEY 4 F A
SR AL o BEE LS R b R Brde XML R R R

X TR A > e B] 1511 Ao o
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Bl 1511 % XML j#ik 7 b 3R % 2B 4L

Bfs 0 B4nEp ABB o P B ¢ ABB Rapid 2t # 8 B £ B
FIRNEBRREE > T AT ERAF TR ELI LS E B
BERB G AR 1512 907 © bR A 2HE R BEF LR
¥ & (48 15.13)

B 1512 : 2o e H B BRI ERRBIRP o
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B 1512 afie e A 2 MEREAFERT AL -
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(®)

(6)

(7)
(8)

FHTW Sz 5 308005 iP5 2 0 Hfm hglfe o> F24 5 ¢
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BB R R (4 B Y) o T 2T OLES AR RS
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Participation Confirmation

MR. GUO-MING SUNG

ACADEMY

FELAzE A #HHEFT B8 RAPKEL ki

2

Participation Confirmation

MR. CHENG-HAN WU
e
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Taipeh Tech Industry 4.0 Training

A
v &

A
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Taipeh Tech Industry 4.0 Training
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Participation Confirmation

MR. YEN-CHIEH MAD
]
1 TP of et 2074 b o 290 o Mt 3574

Taipeh Tech Industry 4.0 Training
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X4 AL
Participation Confirmation

MS. TSUI-LIEN SHEN

TESI R hEfARA FABKT
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MR. CHUANG-WEN YAD
[
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Participation Confirmation

SHANG-KUOQ YANG

Taipeh Tech Industry 4.0 Training

h WIEN |
TACADLMY

EET R B EARASBR1ES JI REE
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Taipeh Tech Industry 4.0 Training
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MR. CHUNG-CHI HUANG
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Taipeh Tech Industry 4.0 Training
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Participation Confirmation

MR. JENG-NAN LEE
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MR. WEN-YO LEE
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Taipeh Tech Industry 4.0 Training
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Participation Confirmation

MR. CHIEN-CHENG LIU
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Taipeh Tech Industry 4.0 Training

TECHNIKUM
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1: Z:3& 5 T > —Hadoop

Fd 883582 Faerd o3 345 0011 # 2009.12.20 % 7
'F'ﬁ'%%\pﬂ/i/? FPE®r Faepd v iR eml ey AR

ZHELEEFTHRY T RR T TAEMA R TR E FELE TR
P EFR O TREFZHEY SIRGEE FHER A > Google oAb < B i
%,%Lg ehie &2 — - Hadoop 3% ¢ Google Z = 7 1‘#;"" o m B s el R
&p/ﬁ%)lij a0 ¥ 5 e 527 Hadoop e#7 f B4 - & 2 Hadoop it 2 :4i8

.,

m_lr'o

1.+ %

EFE et (Internet) e B 0 2 web2.0 FEA AL I 0 R Y —‘g{mm
Lo d E.&éﬁﬂiﬁ]ﬁﬁ%égvjf%ﬁa\f} Feby 785 \m”‘* K H fLXfL; ’ ;f:»
TSR EIE RY FiPp ?%’—4@# AR g ¥ ﬁﬁ% J Web PRAX$% K
T ¢ (Data Center) ; @ PRix#% -4 5 7 #&f—ﬂi T AR TPRIE 4 F IQ -
B AT AR HE 0 R TR A B x;_«FF'“{ oA e * o e PE R BRI A

EEEIELES T

Z=:&35 (Cloud Computmg) ijt»f}\i&-m’ HATE g REE - A s
Boe AR Y FU L A Qn> R 2 E R A A H G SER
*fr'rfvﬂmuwﬁrggﬁf-«w;ﬂf; doEPTER NG 2R IR OF Lo . g B
PAE S FRLZHEE Y - B ai*“{f‘gb BN FRE R TR G AR
Bt g 5L iftl—ﬁ“*’ﬂﬁz},ihﬂ"@—%; RS

2 Google & &) 0 3F PRzl»?;Ku”’ BIFE AN d A s R %’”i?ff???.l‘zﬁx
BheaFR 4 B ErRPRAs AL B Jiﬂéfﬁ'lﬁﬂ“%ffﬁfﬁ
4 Google App. Engine # % 7 A G fr i § B X 2 EHFROER Y FRF L
7 4B web PRi% o fgﬁg&ﬁ;fﬁﬁib"ﬁﬁ&i i d o ﬁﬁ%ﬂr’v’ﬂ%ﬁ%i
Fw > F]t > Google pm[& T3F 5 2 A B enggie g 24 > 4o MapReduce 11 A st

FEREFLOEL T REROEY BfF"* ~ Google File System #-+ £ A\%{m

BEEEEE L - B AAREE LA BigTable # i F »xd A e TR - &
RS RN - 'Iﬂfv% )}*k’iﬂﬁﬁlﬂ“ﬁ AR R g A AT R R
?7}"% F:"%{_E_ E FP*"{—‘»‘J’r%igzﬁpﬁizg‘mﬁa’?ﬁ‘j&»?'ll ’rn;l‘}'
BIE B e 1) /,,\JE{)]-J‘ L2 HEFEE ,ﬁ;j\}%@‘l’ AN < H A BB PRI
H1E B o

2.Hadoop 3+ &

Hadoop #_Apache # % & £ ¢ (Apache Software Foundation) & ™ @ 2z
453+ 4] (Open source project) » &4~ H_itan Nutch iz B B 3 4048 cnd & 51 &F
e $%i» o Hadoop #7 java B = » ¥ Mt ikt E FAOA N EE RS 0@ _P
Hadoop =% # 4 ¢ Google % # =1 BigTable * Google File System % < .argc& I en
FEAF fam = > #70pl Google p 3R * gnE HHiE Y —#*##E iz o B @ Yahoo!%
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fesk B Ao i % Hadoop i 2348 5 o > Google # IBM + i * Hadoop *
FRRT & RS

Hadoop ¥ # #£3F % &+ 3+ 4] » 2 ¢ Hadoop MapReduce 4r F Google
MapReduce - # &4 47543 8 %k 3 ~ Hadoop Distributed File System 4 F Google
File System - i’tl <~ BT3B -~ HBase {— B4z BigTable 4 4738 FHLE
(R&-) BFHEIMET* RBZZ BPLENGARL A - A2 > THREFE D
2 HIRFE o

F=— Hadoop BH Google ZR{ELER

Foogle Hadoop

MapEeduce Hadoop MapEeduce
GES HDFS

BigTable HBEaze

3.MapReduce
MapReduce A - B ARG AR BRI R T i H R s

Fl* x i@ B F R0 frid dR < F A E 0 - B MapReduce siE B 1 iFF

RA 1[?; R i»—Map f= Reduce > + & m'}.ﬂi LiEE B e cnpEiE o 6 Ak K i

- e (key,value) MBI p B X F FINGHo L BBLT R mMapper

& e Mapper/%@“’ +ise & #Zmﬂ,p%g - w'e (key, value) “5 ¥

£ @ Reducer # & #73 Mapper e % > & {5 1 iy # %%ﬁm@%% (L B- )
ESE Intermediate Result

-
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L 3 —_—
| )| 2 [ (D

3:3 B:8

T maa
) —

[ — MapReduce FE20AE

LP{Fmk A & - s - B RE2- B JobConf #g %] e
PoiEor k3 FIFE 2 i) F o4 setMapperClass/setReducerClass % @ Mapper
% Reducer =3g %] » setlnputFormat/setOutputFormat % dis?] i ﬁ%] o gl

A setOutputKeyCIass / setOutputValueClass 3% ?Ji;] VRO eRE Al 0 K »3;";: =
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B Reducer 2> #7172 . Reducer ¥ ¥ 124 % values. next() % B B~ 7 I value &>
Poid oz oA 5 B2 @ik OutputFormat 7735 ?;ﬁi%] I A%

i {738 & 1 Mapper {- Reducer ¢ d k5L ¢ p Lk FRE SR RO ) 67 N g
APILAR N R R 2 R F AL {ed B a2 2] (decomposition) 0 E & TR € d
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4= Reducer -

4 HDFS
Hadoop Distributed File System (HDFS) BTG TRE S 2 - BE T
48 BorF P AgA R B ehiE sk B 0 & Hadoop % ‘»fuv‘ A EOFHRfELERFA S

EENER ’*K{T#%’T-L‘éﬂ% R R s o

HDFS %—Lmaster/slave FHod A 484 4 2= >Namenode 2 data nodes> Name
nodeé ;wh;% s 2 B AR R B E LR T3 (metadata, namespace) g T2 %
7 ™ data node i ¥ o B P g EEE - BFH #%g%ﬁt*fi' =+ BB R
% B (block) #57F &7 I e data node o B - B RBR € § BB A
(replica) 37 IF & 8Ly sty B P — B & BRI 3R PF > fh % oLy z’v’ﬁﬂ:i%we
x!v’r,;um i > F]pt name node B 7 & & dEF - PRE R G iz o %J’ﬁ [

7 FpF > 3 datanode § F w B A & BR4E 3P - name node ¢
f'ma‘&@fmﬁ % .

HDFS &2 7% /2 5 % & i& Linux kernel » ¥ &% i% 3 Hadoop = dfs shell :& {7 4 %
¥ iEo 20 % FUSE = & User space ™ e 5 i st fe Hadoop ™ 61k 53722 HDFS
FE O MAFHBETAPE AR A o bom o #1230 MapReduce & % 54 fie
FH 1P §RFE 1T R Ry EL TS IEF RS A ETH
LERUE ST IQ%IWE%F”

Y

5.HBase
HBase &7 #f & HDFS } 2 438 TR E » 22— 4 Fﬁé B3 TR (relational
database) # F -HBase @ * 7| (row) f={7 (column) % % 3l ,;B’»F FLiE > Fpt &

FPE I il R map B OE (contalner) HBase cn¥ - B 4FgL85 - £ 5
¥ - BT R (timestamp) 0 Flt - BT R R PER G L ;Fﬁ;{_l o
- i HBase h§ 4 (table) H.d ¥ % row % #& % column family 2= » & & 7|

=
F3 — B row key &5 % 31 5 - i column famlly)j*n; i# column label 8 &
(set) > 4 & ¥ F % % ' label - izt label ¥ WAL T £ SEPFRATH] - @ 2 * £ ATH T
R F A (EL ) B F R A OEFRE o H #‘T & * (‘row key’,
‘family:label’) 2 (‘row key’, ‘family:label’, ‘timestamp’) i & B~ 41 2 & chfff

[hadis

#F . HBage Table

name time stamp score phone
ricky Tz Iufath: 65
T3 Eng: 30
james T1 61234
T3 Iufath: 20
Té Iufath: 95 £1235
jason T4 64321
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HBase 5 7 = f A 47 FA{riE & 1 17> x BB FTAL L A 5 3% % region - -
B region #_d — Fl#B At L ens ¥ U A N3 HBase A % b o iput
3 7% region 92 #x-E_region server - ¥ ki3 master server * Kk k= - B
region ¥f & =i region server; master server » ¢ p & #-7 i $& & PR7%c5region server
+ efregion € 374 fe | H i ghregion server oo

HBase ~» ¥ i~ MapReduce 4%5% § 1734 KR &5 541 > & HBase 0.20
w218 ¥ i TableMapper 2 TableReducer 5 %] 3E 42 5% ¢ cr7Mapper 2 Reducer
X W] 4k 7 13 MapReuce P v (key, value) { i &= j¥_HBase ¥ B~ e o

6.Web Interface

MapReduce 7 JobTracker ~ HDFS ~ 2 HBase T;R’ﬁ Lhpeaweb e 0 ¥
MR PERLZP A BEL 1 FAuF TR MRk kA £~ 2 TR A e region
R R AR EEERE IR AE TR (AR Wz ~Flz) -

Cluster Summary (Heap Size s 54.44 MB/288.94 MB)

Maps | Reduces | Total Submissions | Hodes | Map Task Capacity | Reduce Task Cagacity | Avg. Taskeio-de | Blackiisted Nodes

Scheduling Information

Guitise Marse | Schaduling bnfomation

Fitter tJobid, Prsority, User, Mame) |
- au x

- T A R BRSNS " Bl

T

NameNode 'ccsun17:50040°

Started:
WVerslon:
Complled:
Upgrades;  Trees ar i

Browss the llesystem
Hamenode Logs

Cluster Summany

1101 files and directories, 1048 blocks = 2145 total Heap Size is 20.75 MB / 888 54 MB (%)
Configured Capacity 530 28 G8
OFS Used
Nor OFS Uaed
DF S Remasing
DFE Usecié
DFS Remaining
Live Nodes
Dead Nodes

NameNode Storage:

Storagn Directory | Type State

El= HDFS BY Web Interface
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s
| I )‘Masier: cesuni7:60000
HBASE

Master Attributes

Altritute Hame Vaius Description

[Catalog Tables

Takte Description
User Tables

Tuble Deacription

EFY HBase § Web Interface

7.5

Hadoop 2. p m &% L F 728 % A X A FERBR Y hIHFL T 22
- ok k o REFAEHFRET LR AR RAEFREOER > £
GRS IR S S i EI L el SR
Google Z B BP0 0 8 Hadoop = 3 &7 R~ BT 2 T HRIER B

o

3T
¥4 Hadoop ia/ i 11602 s4i8 B 3 » < 4 & 7 nD sRAT 1 £ Y
Bl *\*K%”J’—%Lﬁ—m ’f?iQ'“Fﬁ"?*"%‘fb/’v\&ﬁ%ﬁ‘liﬂﬂ}ﬂ%’
FPREERERGFIRBNETE TR R -pﬂ%s\ﬁ% % eig F1
KA S TR HIE A A @ 2R A S L R L e

z]
"B
_ﬂ"’

%‘
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i 20 FldE#2 (Data Mining) @ 4

Data Mining #_ Data Warehouse {@;’# TR EER - fEo LA Data
Mlnlng A REFTRY SRR T sk o H9 8 Knowledge Discovery s

P EE = I AC A Ll Modellng 7 FIFA Y FH o i
(Patterns) % B i i+ (Relationships) -

1.Data Mining 737 %

- 4 m 7 > Data Mining # 7 ™ 7|1 3 ¥ 5 © 4 #f (classification) ~ 42 %
(estimation) ~ ¥ ;| (prediction) ~ & 3 & % (affinity grouping) ~ = & 4 2 (clustering)
H i

2.4 ¥E

RS PTH GBS P B A 0 TR o E 2 gg e (class) o blde o i r e
;ﬁ——‘ﬁm& xﬁ@,’ﬁ:‘s‘,/ﬂ\ ;;-;g—;g& % v ;%-——F}]z sy BB %Y ;%-_—F}]z; B xﬁe‘- ;%-——F}]z o
i % chpl 775 A AH(decision tree) o e 4R A # 48 72 (memory - based reasoning) % -

34

HHpTEF g Aph BT VERE - BEAT2Z E - bldci R
;’**E"j“ KT ﬁLli‘i‘f,a‘;*ﬁJi#EIpﬂ' ’”‘*/ﬁ FEoRF NPT FE RS
§_~#EF&?‘>*?“‘3’EWMF‘J‘W Sk

435 R

R PH2 B2 AR E RGP A R o oldod fEEEL 2 f)3
FR RIS AR BIE R R T b AT B A 2 B
M e ko
5.8 B4 2

T AR AR B P 2 BRE e - Ao Bldedg B P A B 2 iRt 5 (7
R~ 7%~ 78) k- FRED - S RN P S
WA 48 (cross selling) et ¢ k2t ek il A eng e o

6.F ?’A\ ‘e

BB EFAMY ORI SRE FF' B2 3 e (clusters) o e B A e dp § T (T AV E
® % F§ 1t (segmentation) > e &> amﬁiié\é W RIS T E A T B A
A4 ®IE o % cnPIT e 35 k-means ;2 2 agglomeration ;2 -

7.Data Mining 17 jx

Data Miming £_fI# FAl ke = - 2 {8 74 K «ofcst (Model) > 24
it H 4F e (Patterns) 12 % Ff,g % (Relations) o iz #5385 3 fA* e H - D BRfEF
FLegh gt B AT R B RUR TR R ehE E;f&r Association Model + 12 %T
BAREH A F R RREPERK P & B D T T LIRS bl
GRE m EE L H %WJ KT ﬁw RORPA P erda A A 0 LT R S

¥ g lpkﬂ?i#&ﬁ % ,*1;. FEERIFEE A R WIS S e Bt

1}\7}%‘} T4 o
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Data Mining ¥ ri:& = = fé ;¢ ¢
«Classification
*Regression
*Time Series
Clustering
*Association
*Sequence

Classification # Regression & & §_* % i 3gB| » m Association ¥ Sequence
AR ks o ¥ eb Clustering B & = H ¥ e ® en b oo Classification A
15— 1 S ficenfic e st ¥ p xRS T4 48 - Classification # % 44 % & a2
Yo G FF| RN E ¥ % G E R %E 2 g o AT R R T D
3(-3‘72?&:’ R 1‘“#}%¢ﬁb PR B R S ARTETOR RAER] o pl AP ok
g ,{?{mb/w\ii\?ﬁ vgb{j\gﬂxf“mE}LPm}ﬁ':{r}”"}"‘\«{ﬂ-’-— BREF
PR AR Bt 0 B g F O iE 1 RE S B o) ?—lﬁﬂmiﬂ%ﬁ‘?ﬁ‘f'ﬁ
3R > B4k kiz = - 1@ Classification Model > 12 {5 £ 41 * iz B Model % 5 L &
e B TS E e AL (T FE R o Regression E_ig * — kA eI BcE K IER -
(FES I & SER= R R

Time-Series Forcasting ¥ Regression {x > 5 & v &% 5 chfcie kIR A
* enfic @ o Time-Series Forcasting 9% 2L 43t v #7447 mgma SR PR G BE o
Time-Series Forcasting 1 2 ¥ 12 g J2 5 B o i ch— ik s %ﬂrﬂ*ﬁ‘*mf R
(ldes BAELZT B2 BLIEX ) TS p ~ U2 HB h- BEFuTF3%
drifd HA KDY EEF o

Clustering R #-F k4 5 Bl » Bpchi & et o BenZ B0 %
Py B - B2 ¢ ochd B oehgp sy d ko Clustering £ Classification % e e
Ao RARETVEURA AR ARSI R G - BAPTEF R
(£ R AR p b

Association H_& #5 1} & - F % & vog e and & o Association

IEIZEHNT G RDT R AR ItemA T E - Fideh- Wipop| ItemB »
NMEZEEY s X%

Sequence Discovery ¥ Association B i %% ¥ > #77 F 0§ Sequence
Discovery » fpld e ltem £ PEFR B LA B K (bldr 4ok s X S0 Y i
A e s B R s K A 45% 0 X Bilde i dek A RE AR - X Pk 12% 0 A X
FOROKT SeiEdp T E > RIBAKE A X 2P keSS R 68%) -
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