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Dept. of Information Technology and Communications, UNWE, Sofia, Bulgaria
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TEACHING THE STATISTICS SUBJECT AT THE ECONOMICS UNIVERSITIES IN BULGARIA
BG08 Andreana Stanislavova Stoykova — Kanalieva 636
Department of Statistics and Econometrics, UNWE, Sofia, Bulgaria

UTILIZING THE STUDY OF THE SOCIAL-ECONOMIC FACTORS INFLUENCE ON THE
CONTEMPORARY BULGARIAN HUMAN VALUES BY THE USE OF IBM SPSS Amos
BG53 | SOFTWARE 644
Alexander Naidenov

Department of Statistics and Econometrics, UNWE, Sofia, Bulgaria

ELECTRONIC SERVICES AT PUBLIC INSTITUTIONS
BG26 Katia Emilova Kirilova 652
Department of Public Administration, UNWE, Sofia, Bulgaria

METHODOLOGICAL ASPECTS OF DEVELOPMENT OF NEW ELECTRONIC SERVICES AT STATE
AND LOCAL ADMINISTRATIONS

, , - 656
BG27 Katia Emilova Kirilova
Department of Public Administration, UNWE, Sofia, Bulgaria

INFORMATION PROBLEMS AT VERIFICATION OF PUBLIC PROJECTS
BG28 Rosen Ivanov Kirilov 660
Dept. of Information Technology and Communications, UNWE, Sofia, Bulgaria

INFORMATION TECHNOLOGIES FOR CAREER DEVELOPMENT OF UNIVERSITY STAFF AT
UNWE

BG29 Rosen Ivanov Kirilov
Dept. of Information Technology and Communications, UNWE, Sofia, Bulgaria

664

TECHNOLOGICAL APPROACHES FOR RESEARCHING CONTENT OF WEB FORUMS
BX10 Plamen Milev 667
Dept. of Information Technology and Communications, UNWE, Sofia, Bulgaria

ADVANTAGES OF USING SERVER-SIDE APPLICATIONS FOR IMPLEMENTING MEDIA

MONITORING SOLUTION
BX11 ONITORING SOLUTIONS 671

Plamen Milev
Dept. of Information Technology and Communications, UNWE, Sofia, Bulgaria

RELEVANCE OF DATA WAREHOUSES IN MUNICIPALITIES IN BULGARIA
BG24 Ina Lyubenova 674
Dept. of Information Technology and Communications, UNWE, Sofia, Bulgaria

DATA WAREHOUSES AS A FACTOR FOR A PROPER FUNCTIONING OF THE LOCAL
ADMINISTRATION

BG25 Ina Lyubenova, Rosen Kirilov
Dept. of Information Technology and Communications, UNWE, Sofia, Bulgaria

679
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USING INFORMATION FROM EXTENDED EVENTS IN MICROSOFT SQL SERVER FOR
IDENTIFYING PROBLEMATIC QUERIES

, 682
BGO03 Mitko Radoev
Dept. of Information Technology and Communications, UNWE, Sofia, Bulgaria
USING THE DATA COLLECTOR IN MICROSOFT SQL SERVER FOR THE QUERY
PERFORMANCE ANALYSIS -
BG04 Mitko Radoev

Dept. of Information Technology and Communications, UNWE, Sofia, Bulgaria

DASHBOARD DESIGN FOR DYNAMIC MANAGEMENT OF DATABASE PERFORMANCE
Veska Mihova 691
Dept. of Information Technology and Communications, UNWE, Sofia, Bulgaria

BGO7

AUTOMATED TAXONOMY GENERATION FOR INTELLIGENT TAGGING
AND SEARCH

BG17 Maria Marzovanova
Dept. of Information Technology and Communications, UNWE, Sofia, Bulgaria

697

BUILDING MULTI-TOUCH USER INTERFACE
Maria Marzovanova 701
Dept. of Information Technology and Communications, UNWE, Sofia, Bulgaria

BG18

DEVELOPMENT OF AN INTEGRATED LEARNING EXPERIENCE USING AN EDUCATIONAL
SOCIAL NETWORK AS A SERVICE

BG20 Venko Andonov
Dept. of Information Technology and Communications, UNWE, Sofia, Bulgaria

705

COMPONENTS OF THE CLOUD-BASED INFORMATION SYSTEMS
Ivan St. Ivanov, Vanya Lazarova 1

BG52
Dept. of Information Technology and Communications, UNWE, Sofia, Bulgaria
MANAGEMENT OF CYBERSECURITY COMPUTER ASSISTED EXERCISES
i 1 Nil 2
BX16 Irena Nikolova', Nikolay Tomov: 714

1 Space Research and Technologies Institute — BAS, Sofia, Bulgaria
2Bulgarian Modeling and Simulation Association — BULSIM, Sofia, Bulgaria

MoDIFIED BAYESIAN METHOD FOR INFERENCE IN EXPERT SYSTEMS
BG55 Ilko Velikov 720
UNWE, Sofia, Bulgaria

ADVANCES IN REVISION CONTROL SYSTEMS
BG56 Bogomil Traikov, Angelin Lalev 726
D.A.Tsenov Academy of Economics, Svishtov, Bulgaria
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Dear Colleagues,

On behalf of the Conference Committees | have the honor and pleasure to thank you
all for your true participation in the work of the International Conference on
Application of Information and Communication Technology and Statistics in Economy
and Education (ICAICTSEE-2014), http://icaictsee-2014.unwe.bg/, which took place
on October 24 — 25t, 2013 at the University of National and World Economy (UNWE),
Sofia, Bulgaria.

I would like specially to express my gratitude to all of the program committee
members for their genuine support without which it would never had happened.

Due to the current state of scientific development in all spheres of human activity, the
constant knowledge and skill actualization of the academia and researchers in the
field of Information and Communication Technology (ICT) is an obligatory necessity,
especially when the world is in a global economic and financial crisis. The definition of
long-term scientific research tasks in this area has a strategic importance, which is
even truer for young researchers, lecturers and Ph.D. students.

The conference aims were conducting analysis of the current problems and
presenting results of the ICT application in different areas of economy, education and
related areas of scientific knowledge; outlining the existing possibilities for the
application of modern ICT tools, methods, methodologies and information systems in
economy and education; discussing advanced and emerging research trends with a
long-term importance in the field of ICT application in economy and education.

The conference has established an academic environment that fosters the dialogue
and exchange of ideas between different levels of academic and research
communities.

The conference outcome is 101 published research papers (41 from foreign
participants), the explosion of fresh ideas and the establishment of new professional
relations.

I do hope to meet you all again at ICAICTSEE - 2015 ( http://icaictsee.unwe.bg/ )!

Dimiter G. Velev
ICAICTSEE-2014 Chair
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KEYNOTE SPEECHES

21



4T INTERNATIONAL CONFERENCE ON APPLICATION OF INFORMATION AND COMMUNICATION TECHNOLOGY AND STATISTICS IN
EcoNomy AND EDUCATION (ICAICTSEE —2014), OCTOBER 24-25™, 2014, UNWE, SOFIA, BULGARIA

22



4T INTERNATIONAL CONFERENCE ON APPLICATION OF INFORMATION AND COMMUNICATION TECHNOLOGY AND STATISTICS IN
EcoNomy AND EDUCATION (ICAICTSEE —2014), OCTOBER 24-25™, 2014, UNWE, SOFIA, BULGARIA

KEYNOTE SPEECH 1

TAIWAN HI-TECH ALLIANCE,
LINKING YOU TO A WORLD OF PROFITS

Litien CHEN
Director of Taiwan Trade Center, Sofia, Bulgaria
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Taiwan Hi-Tech Alliance;

Linking You to a World of Profits

N

e

# Taiwan External Trade Development Council

" JEE
Country Profile

? o Ll

TAIWAN =

Capital Taipei
Location East Asia
Land 36,188 skm

Population 23,367,320

Labor Force

11 million
Literacy 98.3%
Source: Directorate-General of Budget, Accounting & Statistics, Executive Yuan; Photographer: Wu Zhi Xue, Ye Ling Zhi, Tourism Bureau 2
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Topics

Taiwan’s Global Competitiveness
Taiwan’s Foreign Trade and Economy
Taiwan connected to the World

l. Taiwan’s Global Competitiveness
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"
Taiwan’'s Competitiveness

Importance of Taiwan’s Technology and Innovation in the World Market

L NoRLD WEF Global Competitiveness Report 1st
ERRUM 2012-2013—State of Cluster Development
<§3;Q2> 2012 IMD World Competitiveness Yearbook 1 st

IM) Entrepreneurial Spirit

ElIU: 2009-2013 Innovation Competitiveness 6th

E-I-U
- Report (among 55 countries)

Inteiligence Unit (2" in Asia)

BERI: Investment Environment Risk

Assessment Report 2012 (among 50 3rd
countries)
Business Environment Risk Intelligence (BERI) (2nd in Asia)

Investment Environment Risk Assessment Report 2013-ll

3rd in Profit Opportunity Recommendation (among 50 countries); 2nd
in Asia

" JEE
Taiwan'’s Industry Clusters
%2 Hats

Hosiery
”,
Machinery

a Automobiles & Motorcycles

4 Automobile Parts

& Bicycles

Ceramics & China EI Optoelectronics
Clothing/Fabrics % Petrochemicals
% Saxophones

== Dye Industry

*Tll Fabrics/Cloths

5 Faucets
n Fishnets

Floriculture

’ Shipbuilding & Steel
@ Synthetic Fibers & Yarns

i] Towels

Wood-carvings
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|
Leading Provider of ICTProducts

LCD Monitors
T3

i 4
w PE | Cable Modem | Blank Optical Disk i
‘ I Share: 81.9% Market Share: 57%

Source: IDB, Taiwan 2011

Taiwan offers...

4 N i 7
. . *World’s top supplier of ICT products
Tmﬂﬂa'k‘:?:ch «Strategic & emerging industries (WiMAX,
L g ) L Nanotech, Biotech, FPD, Semiconductor...) J
/- ™
Access to Fast =
Emerging Markets *Access to Greater China & ASEAN markets
. J S )
( it " +R&D centers include: Intel, IBM, Ericsson,
R&D Capability MS, NEC, Dell, Motorola, Dow, Fujitsu, Sony,
g J | Lothers )
(" Industry Clusters & ) «Strong & efficient vertical integration
Integrated Supply +Comprehensive manufacturing assembly
i Chain Network ) __lines y
" ™ 4 >
High Quality «Abundance of highly educated professionals
Human Resources * Business friendly working environment )
\ J .
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Taiwan’s Foreign Trade and Economy

Economic Facts “
GDP USS$ 489 Billion (2013)
Economic Growth 2.98%
Econ (2013)
GDP it
per capita USS$ 21,557 (2013)
Foreign Trade US$ 305.8 Billion (2013)
(Export)
USS$ 268.5 Billion (2013)
(Import)
;‘;’s‘:ig;‘egxcha“ge US$ 415.6 Billion (2013)

Source: Department of Statistics, MOEA

10
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[ |

Taiwan's Foreign Trade Valus 2005-2012

700
600
500
400
300
200
100

(o]

2005 2006 2007 2008 2009 2010 2011 2012

= Export = Import

2005 2006 2007 2008 2009 2010 2011 2012
Export 19843 22402  246.68  255.63  203.67 2746 308.30  301.20
Import 18261 20270 219.25 24045 17437 25124  281.61  270.50

Source: MOEA 1

" B Towars Foregn T ncEsonomy
[ |

Economic

Breakthroughs

Deregulation )

Improved relations across the Taiwan Strait & deregulations for FDI from China
since July 1, 2009.

GPA )

In July 2009, Taiwan officially became the 415t member of the WTO-GPA
(Government Procurement Agreement)

FTA & ECFA )

» FTA: Panama (Jan 2004), Nicaragua (June 2006), Guatemala (July 2006),
El Salvador (May 2007), Honduras (Mar 2008)

* ECFA (Economic Cooperation Framework Agreement) between Taiwan and
China (June 2010)

12
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[ | -
Economic
Breakthroughs

13

High-end
Agriculture

Six Emerging Culture &

Creation
Industries

14
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Intelligent
Electric
Vehicle

Four Emerging Hafart
Intelligent Industrializa-
A tion
Industries

Intelligent
Green Building

Cloud
Computing

15

10 Key Service Industries

Education | Cuisine

Digital
Content

Service =

Industries Conventions
&
Exhibitions

Urban | International
Renewal \ Logistics

Finance

16
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[ |

aiwan Excellence
Award

T

TAIWAN

EXCELLENCE

R&D

Marketing

N 4

Touch Diamond
For more information, please visit http://brandingtaiwan.org

17
" A
[ |
Total value for Top 20 brands amounted to US$10.64 billionin 2013.
Taiwan Top 20 ﬁm nm
: 2013 Global Brands A7THRIE
: quietly briflrant - ﬁ @@é "s
DLink PN maom> s @ ranscend (GYIREND.
w o e - IS
acer . .%o cranT iSUS
- .
x% CyberLink, ZyXEL
AI\ELTA % :
Source:www.brénding-taiwan.tw
18
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n — Taiwan’s Foreign Trade and Economy

Taiwan’s Exceptional Design Capability

Awards won by Taiwan in top international designh competitions, including 27
gold or first-place awards

Awards 2003|2004 | 2005 | 2006 | 2007 | 2008 | 2009 2010 2011 43t
iF, Germany m
37 72 56 99 66 105 95
(Referredto as 5 14 549
1 gold ){(3 gold 2 gold)| (1gold
“Design Oscar’) g (3 gold)|(1 gold)[ (2 gold) | (1gold) | (3 gold) | (7 gold)
Red Dot, Germany 0 5 20 37 45 66 71 101 92 434
( Designaward @ (1 first) | (2 first) (5 first) | (5 first) | (3 first) | (6 first)
IDEA,U.S. 7577
(Industrial design 0 1 5 1 4 5 2 6 5 29
award)
G-Mark, Japan #Z2N
( Product design 11 36 38 38 28 31 21 48 26 277
award )
Total 16 | 53 100 148 133 201 160 260 218 1289

19

lll. Taiwan connected to the World

20

34



4™ INTERNATIONAL CONFERENCE ON APPLICATION OF INFORMATION AND COMMUNICATION TECHNOLOGY AND STATISTICS IN
Economy anD EbucaTioN (ICAICTSEE - 2014), OCTOBER 24-25™, 2014, UNWE, SoFIA, BULGARIA

Competitive Advantages

Strong Industry
Clusters & Export
Processing Zones

Taoyuane
CDs, PCBs, Automobiles
Hsinchue
Electronics, IC, Optoelectronlcsﬁ{g{ﬁfb
Optoelectronics, Automobiles
Taichunge

Hand Tools, Traditional Hardware, Bicycles,
Machinery, Musical Instruments, Autotronics

Strong industry clusters &
export processing zones

R&D and innovation, science
parks, & software parks

uality human resources

Taiwan connected to the World

* Taipei
ICT, Electronics, Software

eYilan
Photovoltaics, Optoelectronics

eHualien
Stone Crafts
Tainane
Optoelectronics, Yachts, Textile & Clothing,
Autoparts, Photovoltaics i
R Kaohsiunge & Yaitung

Yachts, Shipbuilding & Steel Nuts &Screws

Pingtunge
Biotechnology, Autoparts

Source: Taiwan Advantage, TAITRA

Deep Ocean Water, Tourism
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Living in Taiwan

Wide range of diversified
communities from

different countries:

USA, Canada, Korea, Japan, India, EU
among many others.

Foreign representative
offices and commercial organlzatlons\
(AIT, AmCham, ECCT, KOTRA, \
Japan Desk, etc.) ‘

23

To sustain global competitiveness,

“We want to lure as many professionals
overseas as possible... "

24
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About HiRecruit Online

m Active 2-way job matching system
m Free access to career information

m Rich pool of job openings from domestic/foreign
companies in Taiwan

m Industry highlights
m Employment updates

m Work permits, resources for living in
Taiwan, etc.

25

TAIWAN WELCOMES YOU!!

Talents of:
R&D, Industrial Design, Technical Engineering,
Computer Science, Materials, Physics,
Chemistry(cal.), Production, MBA,

Sales Channel, Brand Management,
Marketing, Logistics, Finance, Accounting,
Law, HR
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Taiwan connected to the World

Strong Industry
Clusters & Export
Processing Zones

*Optical “Electronics

*LCD *Precision Machinery

*IC Testing & Packaging

B e

Taichung Harbor
*LCD * Optoelectronics

* Optoelectronics “Components
- Chengkung Logistics Park (40.3 ha.)
* Logistics
Kaohsiung Software-based
Technology Park (54.5 ha.)
* Digital Content “ICT Software

Kaohsiung Harbor

Source: EPZA, 2010

* Optoelectronics “Automobile parts

27
Taiwan connected to the World
R&D and
Innovation,
Science Parks, &
Software Parks
(1) U.S. Patents Granted
9000 8238
8000 s
7000 6361 6339
5938 6128
6000 5371 5431 5298 P
5000 1 4667
4000
3000
2000
1000
2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010
Source: USPTO, 2011 55
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'

R&D and
Innovation,
Science Parks, &
Software Parks

(2) R&D Expenditure Comparison Unit: Million USD (current PPP)
23 4676
215718
20 5116
18 4925
16 5724
14 5270
13 109.1
11 690,0
10 476.,0
9378.0 I
2001 2002 2003 2004 2005 2006 2007 2008 2009 2010

Source:NSC, 2011

:

R&D and
Innovation,
Science Parks, &
Software Parks

= Department of Industrial Technology, MOEA launched the “Multinational Innovative
R&D Centers in Taiwan” Program in 2002 to encourage foreign enterprises to set up
R&D centers in Taiwan.

= By July 2009, there were 116 incubation centers in Taiwan and the incubation policy
has successfully incubated over 3,600 enterprises which helped the registration of
almost 2,000 patents, the transfer of over 840 technologies, and the listing of 45
companies.

] More than 40 companies have set up 43 R&D/Innovation Centers in Taiwan.

@..... M e K AIXTRON

invent

2= NEC <> RS EM.
o intel.  SYNOPSYS'

The miracles of science* Predictable Success

Source: DB, 2010, DOIT, 2010, SMEA. 2010
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=
R&D and

Innovation,

Science Parks, &

Software Parks

(o,
HRERRAEERE -y _
National Science/Council | 7 Hsinchu Science Park (1612 ha)
Keelung Harbor § - ll(ntteylntg:%t_rie_?s: Occupant Firms:
C _%égfg}edmn'{ccs‘" 473 (as of 2012.1)

e

Taichung Harbor Central Taiwan Science Parkis.s4 ha)

I%e ",'%tusmeS: OccupantFirms:
+Optoelectronics

-Ppecision Machinery 100 (as 0f 2012.1)
*Nanometer Materials

*Aerospace

\{9 Southern Taiwan Science Park 6 13na)

& Key Industries: Occupant Firms:
" *Optoelectronics 152 (as of 2012.1)
Kaohsiung Harboi ::gT

Source: NSC, 2012
31

R&D and
Innovation,
Science Parks, &
Software Parks

Nangang Software Park (8.2Ha.)

Occupant Firms: Key Industries:

335 PC
«Electronics
JICT

Taichung Harbor

Kaohsiung Software Tech Park (7.9Ha.)

Occupant Firms: Key Industries:

172 +Software R&D
*E-Commerce
«Container Yard
+Logistics
+Finance

Kaohsiung Harbor

Source: NKZONE, KHSP
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>

High Quality Human

Resources

R&D Personnel

Researcher per 1,000 Employment in 2009

Finland Denmark Taiwan  Sweden Japan Singapore Norway Portugal Austria Belgium UK

Source: NSC, 2011

High Quality Human

Resources

Kenichi Ohmae
(Known as “Mr. Strategy”)

Abundant management talent in financial, international
trade industries.

Sufficient internationalized human resources due to
long-term foreign trade experience.

Sufficient human resources with multilingual capabilities,
namely Chinese, Japanese, and English.

Source: Info Times, 2008
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!

Strong Presence in the

Asian Markets

Taiwan’s Outbound Investments Taiwan’s Outbound Investments in Mainland
in ASEAN Nations1959~March, 2011 China

Million USD T Million USD 15101
12230 —

14046.17

9676 9843
12595.46 6940 7375
1071273 6002 6058
4595
569126 2784
191291 l =
|

Thoheod.; ;Melwysta; Pholophes: Indopesh; Shaspore;; Vietamey, oiCembodl 2001 2003 2004 2005 2006 2007 2008 2009 2010 2011

'96.93
==
——
C
—

Ranking 3 5 8 9 N.A. 1 5

Source: Investment Commission, MOEA, DOIS, MOEA

35
> .
Strong Presence in the
Asian Markets
China‘s Top 10 Exporters in 2009 UnitUS$ million
TOP | Company Name Location Country Export Value
1 Ted-Front Computer Shanghai | Taiwan (Quanta ) 21,757
2 | Hongfujin Precision Industry | Shenzhen | Taiwan (Hon Hai) 13,206
3 Compal Information Technology | Kunshan | Taiwan (Compal) 8,899
4 Futaihua Industrial Shenzhen | Taiwan (Hon Hai) 8,797
5 Nokia Beijing Finland 8,353
6 Wistron Infocomm Kunshan | Taiwan (Wistron) 7,163
Z Hua Wei Technologies Shenzhen | China 6,990
8 | Maintek Computer Suzhou | Taiwan (ASUS) 6,348
9 China Shipbuilding Beijing China 6,311
10 | China National Petroleum Beijing China 5,277
Source: Ministry of Commerce of the PR.O.C.
36
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Strong Presence in the

Asian Markets

» Import tariff preferences on cross-
strait trade

» Opening of direct cross-strait
postal, communications, and
transportation links facilitates flow
of goods and personnel.

~» More comprehensive intellectual
property rights protection for
Taiwan.

=» Government incentives for
establishment of corporate R&D
centers in Taiwan

37

Strong Presence in the

Asian Markets

Increased cross-strait flights

[ 4
af " . 2"d Summit (Nov 2008): 3rd Summit (Apr 2009):
1 3:‘;‘,’;‘;::;(#;;','1‘:::’: ?' 108 weekly flights to 21 270 weekly flights to 27
major cities in China major cities in China major cities in China
June 2011:
558 weekly flights to China

38
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>

Strong Presence in the

Asian Markets

Success Stories After ECFA

,—l Qualcomm (USA) K ,—{ Hokuto (Japan) )—\

» Currently investing in Taiwan to build Mirasol

Display (reflective display technology) factory + Pingtung Agricultural Biotechnology Park
for mass production. Branch upgraded into a subsidiary,

» Mirasol Display is an emerging display Compass Biotech Co., Ltd.
technology, with bistable e-paper features, + Current annual output of 1,120 tons; second
ability to be clearly seen in sunlight and factory being built with an annual output of
energy saving benefits. 2,100 tons. The company produces

« Expected to begin production in 2012 with a cultivated edible mushrooms for the Taiwan

first- phase investment of US$10bn. and Mainland China markets.

A Decathlon (France) L ,_‘ Costco (USA) l_\

»Expected to establish 15 large-scale stores in - Already has eight branches in Taiwan; the
Taiwan; first flagship store to open in the Neihu store is the 2nd most profitable in
Nantun District of Taichung in December. th d

«Signed contract with the Taichung City S Wora. )
Government last year to set up operational +5-6 new branches are planned to open in
headquarters in Taichung. The first store is northern Taiwan (such as Sanchong,
scheduled to open in the Taichung Eighth- Xindian, Xinzhuang) and central Taiwan.
period Redevelopment Zone by the end of the
year. 59

Efficient Logistics
Distribution Centers, &
Free Trade Ports

Strategic Location

London iNew York

Amsterdam ##
Luxembourg 4%,

International (Direct/Indirect Flights from

@Direct Flights 4% Indirect Flights .5_3} - Int’l Airports
@Direct Flights between Taiwan & Mainland China (2010)
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Taiwan connected to the World

Efficient Logistics
Distribution Centers, &

Free Trade Ports

Taiwan as the Ideal Air/Sea Transit Hub

Directair and sealinks with China: 2 i S=<
MiDirectflying destinations: 41
MiDirectflights: 558/week )
WiCargo charter flights: 48/week > €

MSeatransport: SN

12 harborsin Taiwan, Beijing

70 harborsin China
. C_L z (
oul
'237 \jsx okyo
3:30 2:20] )
!

(

Sh\qnghai e
1:40 ~ 3:00
/
' 7 Taiwan offers the shortest
/ “ average flying time to major
1:40 ( / Western Pacific cities:
7()*‘8?9 KongV 2 hours and 42 minutes
~
@ i

Efficient Logistics

Distribution Centers, &

Free Trade Ports
= 15 multinational companies set up global distribution centers in
Taiwan
samancor® E3
it intel BA§ER Ba er
FUJITSU . ) Bay
<= o HITACH! @) ARPLIED

> \MEDION'
|Samag SmartDink °

Source: CEPD, IDB, MOEA

a1
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|
Efficient Logistics
Distribution Centers, &
Free Trade Ports
Taipei Port FTZ (1,038 Keelung Port FTZ (71.16Ha))
Ha.) . Key Industries:
Occupant Firms: Key '"f’L“s‘.'gfsz G — «Container yard
-ggran;z 1:;:cupan irms: -Logistics
«Storage
Suao Port FTZ (715Ha)

Occupant Firms: Key Industries:

1 *Machinery

*Biotechnology

Taoyuan Air Cargo Park FTZ(45Ha)
Key Industries:
*Conventional Industries
+Hi-tech Industries
+Logistics Industries

Occupant Firms:
35

Taichung Port FTZ (536Ha))

Occupant Firms: Key Industries:

29 «Storage
+Logistics

Kaohsiung Port FTZ (415Ha)
OccupantFirms: ~ Key Industries:
25 +Storage
*Simple Processing
«International Logistics
+Transshipment

Source: MOTC

» Manufacturing expertise
»> Professional and reliable services

» Competitive prices

> Efficient supply chain manageme
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"

B www.taiwantrade.com.tw
e-Trade Services

« Taiwan Importers/Exporters Database
d(“’a("”t‘"d « Taiwan Business News
added trade : o -
diistissse I Taiwan Trade & Industry Associations Directory
||
Taiwan Suppliers =~ || Buyers
Pro-trade B e-Portals . e-Sourcing
re-rac® e () [ + Inquire Function
« e-News/Speical Offers « Request for Quotation
« Integrated Promotion - Addto Preferred List
« Trade Matching
Trade « Biz Exchange
matching

« Search Assists

Ll

Post-trade | , e-Services (logistics management....)

" I

HiRecruit Online

http://hirecrulit.nat.gov.tw

Personalized

45

46

47



4T INTERNATIONAL CONFERENCE ON APPLICATION OF INFORMATION AND COMMUNICATION TECHNOLOGY AND STATISTICS IN
EcoNomy AND EDUCATION (ICAICTSEE —2014), OCTOBER 24-25™, 2014, UNWE, SOFIA, BULGARIA

Taiwan -
Your ldeal
Partner

R TATRA

TWTC Nangan Gt ED L AT REE
TAITRA Ticc® sxmmanso 009 srenxane 219210 i

SEREMANERREY ——— Exhibition Hall
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KEYNOTE SPEECH 2

SIMPLIFY EVERYTHING, DO ANYTHING

Dimitar Tsvetkov
SAP Solution Consultant, SAP Bulgaria
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4™ |nternational Conference on Applﬂatlon of Information and COmmunlcatnon Technology

Simplify everything, do anything

UNWE
Sofia, Bulgaria
October24 - 25", 2014

“I have always wished for my
computer to be as easy to use as my
telephone; my wish has come true
because | can no longer figure out
how to use my telephone.”

Danish computer scientist Bjarne
Stroustrup

CLARIFICATION: Bjarne Stroustrup is the inventor of the C++ programming language

SApd

© 2014 SAP SE or an SAP affiliate company. Al rights reserved.
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We are entering into a new era of unprecedented change across a
muj,g&‘de of dimensions |
... 8
£ Y
5 billion 75%
people worldwide ’ of global workforce of the world’s population

S C D will become i will be will live under
middle class Millennials water shortage

Network EffectExplosi
1.3 billion 50 billion
people on business & social connected devices and
networks today “internet of things”by 2030

These changes unveil new areas of opportumty for b smesses to
ngyate and groy ‘ 1~ ra
%“ - . i

4.... 60% e

S C )/ busmess leaders believe that <= hlgher operating argln than the increase in operating margin in
custon erience is the next ' g ones W|th poorex > retail leveraglng Big Data as the

battleground f £en
~ [— %

: 50 0/0 higher sales & margins when effectively running a networked enterprise
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Transformational technologles offer significant potential to drive
busmess in :

-F Social @ Big Data

Abundance of cost-effective - 4 Real-time analytic
computational power and B The new de facto standard in Connected business for behavioral and
storage E business interaction and social networks predictive insights

More than 60% of CEOs expect 15- 50% of their earnings
growth in the next 5 years to come from technology-
enabled business innovations. , ,

— McKinsey study, 2013

Complexity — most intractable CEO challenge
Built up over decades, it limits the ability to innovate and grow

(1)
70 /0 of executives who said complexity is increasing gasts

- Bain 2005 Survey 1 8 months — pace at which data doubles

V)
90 /0 of executives who said business is becoming mare

complex - Economist 2010

0
1 / 0 of available data is analyzed

0
50 / 0 of executives unsure who is accountable

4 50 apps per billion in revenue
- Economist2010

‘ ‘ 400/0 executives worry thattheir organizations will not

keep pace with technology change and lose their competitive , ,
edge.

— McKinseystudy, 2013
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Our vision for enterprise technology and business

Simplifying Technology

28%

Consumption
720/ Keep the For immediate business impact
o lights on User Experience
Engage front line employees/customers Keep the
IT Environment lights on
Collapse redundant infrastructure layers
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Simplify your |

Apblications Analytics
Real Time Big Data Platform
(HANA)

T—— T

di@i8liver information at ways and applications your and expensive
precedented speeds business IT architectures

——— %

SSMassive amounts of data, Rethink and envisionﬁy new Dramatically simplifies complex

Simplify your u rience with a mobile-first mindset

Applications i Analytics
Real Time Big Data Platform
(HANA)
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Slmpllfy WIth cloud

e
Simplified User Experience

Applications Analytics

Real Time Big Data Platform
(HANA)

With our c rm, thousands of partners and startups are
brmgmg more mnovatlons to you faster than ever

”~
<«

e el
Simplified User Experience
Partners
&

Start:
Applications Analytics AR

Real Time Big Data Platform
(HANA)

1,200 2,000 3,000 4,000

HANA startups Software & tech partners Service partners Solution resellers
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SAP
SAP University Alliances Alliances w

SAP Student SAP Millennial Crowdsourcing SAP HANA Innovation
Entrepreneurship Program Community Platform for Universities

SE or an SAP affliate company. Al rights

SAP Startup Focus

KEY BENEFITS: HAT ARE WE TALKING ABOUT?

» Technology: Free and ir diate access to SAP HANA. -
Resources: Free access to technical HANA experts and -
marketing & sales enablement support

Customers: Access to SAP’s global customer base to sell
market

ready solutions to

Money: Opportunity to pitch to the venture community via the
SAP HANA Real Time Fund and SAP Ventures.

Community: Of entrepreneurs, partners, investors and
thought leaders in the Big Data space

SAP launched Startup Focus as a 12-month global program
to help big data, predictive and real-time analytics startups to
develop new applications on top of the SAP HANA platform
and accelerate market traction.

N )

’/_'_/ The Startup Focus program exists to fosterinnovation
= outside of the traditional SAP ecosystem and encourage,
inspire and energize startups to use the power ofthe
SAP HANA platform to develop their own compelling
solutions.

v’ The program has helped more than 1,100 to date, with
~ very distinct SAP HANA-based use-cases, from gaming
to retail to finance to manufacturing and more.

The majority of startups in the program works with non-

SAP data and migrated from other platforms, including
open source platforms like Cassandra, MongoDB.

4
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Simplifying Business

.

Hyper-personalize Engage & empower Plan & optimize
Customer Experience ' Workforce of the Future Resources in Real-time

Q Harness the intelligence of
Networked Economy

Business
Outcomes

SAP strategy

SAP Cloud powered by SAP HANA )
= o ‘ IS
eo O® ®

Run simple. = Cloud + SAP HANA
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Run simple.

Dirﬁ_itarTsvetkov s
Dimitar:Tsvetkev@SAP.co
Ten: +359 888 466 566
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KEYNOTE SPEECH 3

ARDC METHODOLOGIES
FOR KNOWLEDGE ACCUMULATION

Vassil Angelov and Nickolay Todorovsky
Musala Soft, Bulgaria
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/A\ Musala Soft

MusalaSoft

e Founded in year 2000

e Bulgarian company at 100%

e A team of more than 270 specialists

e Huge amount of successful projects for more
than 200 clients in more than 25 countries

around the globe

e Technical specialization and partners:

Microsoft Partner el vmware
Application Development ol PARTNER

/‘ﬁ\ Musala Soft

MusalaSoft

e Amongst our international clients are:

b= ) 7/ 4 = ° ouv
e gﬁ] w oMV
mobilkom austria [J‘L;'JJ mware <AW 4 B T ‘Y : usse

(* aktionaersforum AVAYA BUICHAAN ~ ‘gcollanos @ LIFESCAN & e

e Amongst our clients in Bulgaria are:

e — STy,

) tel @, " oo ol
HALIMOHAAHA ATEHLIMS l"‘w“\ ,@5 “ h\é‘) VENENE- DR SIEM ENS I‘[III.I!'.\IVII‘!MI.\'

3A NPUXOIUTE !‘ ,!

Allianz@ @ dskbank @ Anpec At©S @ roxscur 4 soficaGroup

.....
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Applied Research and Development

Center (ARDC
R

e Founded in the beginning of year
2009

e 5 projects
e Past and current members- around 40

Applied Research and Development
Center (ARDC

e Software visualization

e Information visualization

e Software modernization

e Automated testing of
mobile software
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Applied Research and Development

Center (ARDC

e Operational program
,Development of the
Competitiveness of the Bulgarian
Economy" 2007-2013

e National Innovation Fund

e Scientific Research Fund

Process — Defining the objectives

e Problems at the workplace and/or
during the everyday life

e Analysis of the problems

e Searching of a suitable financing
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Process - Conception

e Research and evaluation of the ideas
for the solution

e Presentation of the conception

e Preparation and evaluation of the
prototype

Process - Realization
e Design of an end product

e Implementation of an end product

e Interaction with users

e Evaluation and safe-keeping of the

solutions

e Follow-up development
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e Presentation of
various kinds of
information spaces

e Decreased
information
overload

e Bringing a big amount of
information into order.
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Objectives

e Create something new, different and
easy for integrating, in different
products, solution, providing:

o Intuitive interaction with the
information

o Effective and comfortable
navigation

CORIS

Context Oriented Representation of an

Information Space
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Information space?

When we look through a web-site...

Welcome to eBay EINKAUFEN BEI DEN BESTEN

el
St

: soadvocte .J

Information Space?

... or a restaurant’s menu.

(] This image cannat currently be displayed.
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Context oriented representation?

Context Matters

Preliminary research

e Small screen presentation techniques
e Navigation
e Focus plus Context

e User experience and usability
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Research of potential solutions

e Number of gathered articles - 151

e Logged ideas and suggestions- 95

Conceptual frame

e Innovative and interactive set of
filtering criteria

e Presentation of the spinning wheel
form

e Preservation of the interaction with
familiar filters
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Decision Wheel - conception

23 events

Decision Wheel - prototype
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Decision Wheel - design

BATHROOMS  AMENITIES PRICE / WEEK BEDROOMS  ROOM TYPE

VACATION DATE AND TIME EVENT T

DATE AND TIME EVENT TYPE

R

Y
Cop, 17)//’9
&

matches
A4
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Decision Wheel - realization

e The opportunity to be easily
integrated in different products.

ImmmImwmlmmlumlwlmﬂlmmmlwonMA

/ii"@

BATEPHA B

Usability test

e Conducted over the Decision Wheel

e Real life simulation

- Game elements

— Collection of a complex feedback
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Usability test

! WanbnHete 3apauute g OUHANEH BLNPOCHUK

APAKTEPUCTHKUA PA3MEP HA EKPAHA 1. Bix Manonasan(a) To3u Hauuk 3a HIBHPaNe Ha
[ yecro.

1 2 3 4 5
He com Curnacen
curnacen
2. HamMiupam 3anasaneTo Ha UNTPH 3a NpexaneHo
COXNO.
1 2 3 4 5
He com Curnacen
chrnacen com
3. Cuctemara e necwa 3a ynotpeba.

1 2 3 4 5

He com Curnacen
curnacen com
4. Bux uman(a) HyxAa OT nomow npu ynorpeGara
Ha KONenoTo 3a huTpupane.
1 2 3 4 5

He com Cornacen
curnacen

W3bepu:
Wabepu nHTepsan Ha uenara or-ao 400-800 neea;

Wabepy npoussopuren HTC, Samsung, Apple 5. MHCIR, \e WHTErpUPaHETO Ha OTAeHHTE

HMATPH (8 €AHO LUANO) € fOBPE HANPABEHO.
1 2 3 3 5

Kpait
WsuncTu untpute Mpeckouu >>

Usability test

e 1st SUS score = 70 (55%)
e 2nd SUS score = 75 (74%)

Percentile Rank

o 10 20 30 40 80 90 100

FDCOB A
SUS Score
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Decision Wheel - score

e Easy integration in different
applications.

e Even though the way to select
filters is not always the fastest, this

way is interactive and pleasing for
the users

e WWW.Mmusala.com

e musala@musala.com
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ICAICTSEE - 2014
PAPERS
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Cloud Computing and Security of Industrial Systems

Gavar Mamedov?!, Mustafa Babanli?, Zafar Jafarov®

! Azerbaijan Technical University, Baku, Azerbaijan
aztu@aztu.edu.az

2 Azerbaijan Technical University, Baku, Azerbaijan
mustafababanli@yahoo.com

3Azerbaijan Technical University, Baku, Azerbaijan
c.zafar@mail.ru

Abstract. For automation industry, Information Technology (IT) is an essential
production factor, but also a major expense post. Because cloud computing promises to
deliver IT services more flexibly and cost-efficiently, it for automation industry
prospectively. However, given the high degree of regulation, concerns regarding
security and compliance requirements arise. In this work, provide a theoretical analysis
of security problems in the context of cloud computing. This analysis is complemented
by the initial results of an ongoing case study concerning the practical relevance of
these problems in the industry. The analysis confirms that security issues pose notable
obstacles for the adoption of cloud computing in practice, but also points to appropriate
countermeasures

Keywords. industrial systems, automation industry, cloud technology, security,
compliance

1. Introduction

To define corporate sustainability is not an easy task. Even till now terms like CSR
(Corporate social responsibility) and corporate citizenship are continue widely to be used.
Nowadays, however, all these concepts are replaced by the broader term corporate
sustainability. In the beginning it was not customary to define sustainability at corporate
level.

The purpose of this report is to review the most common concepts of corporate
sustainability in order to outline basic qualitative aspects of the most popular views. The
ultimate goal is to find promising directions for building quantitative models of corporate
sustainability at a later stage.

The most significant consideration is that these quantitative models had to be built on
the basis of information available to the organization. This is information that is collected on
a daily basis in corporate databases as a result of current activities.

For automation industry, the collection, processing, and dissemination of large
amounts of information constitute the basis for all processes [1]. Accordingly, industry
institutions are among the most intensive users of Information Technology (IT) across
various service industries. Following some controversy about the “productivity paradox” of
IT in the, it has been empirically validated since that investments in IT may result in
substantial returns, cost savings. Due to the constant decline in the absolute cost of IT
equipment, many industry institutions have historically replaced other production factors
with IT. This has led to a further increase in the relative importance of IT, compared to other
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production factors such as human labor. As a result, IT constitutes a major expense post for
most industrial institutions today.

Lately, cloud computing has arrived as a novel IT paradigm that promises to
“revolutionize” the way IT services are provisioned and consumed. The essential idea of
cloud computing is to deliver IT services — such as compute infrastructure or storage — in a
utility-like manner , thus making these services ultimately more flexible and cost-efficient.
Given the role of IT in the critical infrastructure industrial , as an essential production factor,
but also a major expense post, cloud computing may seem as a “perfect match” for this
industry [2].

However, there appears to be one major obstacle: security. In fact, analysis confirmed
that general security concerns and data privacy concerns constitute the most severe reasons
for not using cloud computing. It is reasonable to conclude that these concerns are especially
pronounced in the critical infrastructure, which is among the most regulated sectors, and thus
subject to rigid security requirements.

Based on these observations, we examine the following research question in the work
at hand: “Do security concerns pose an obstacle for the adoption of cloud computing in the
critical infrastructure industry and, if yes, which concerns specifically”? We provide a
theoretical analysis of potential security problems in conjunction with the application of
cloud computing.

The remainder of this work is structured as follows: In the following section, we
provide an introduction into the fundamental concepts of cloud computing. In the subsequent
section, analyse potential security with the use of cloud computing in the industrial systems.
Thereafter, we present the methodology and results of our ongoing empirical research. The
paper concludes with a brief summary and outlook.

2. A brief overview of the concept of cloud technology

The two main sources for precise definition of corporate sustainability are the
Brundtland Commission’s Report [1] and John Elkington’s writings [2]. The first source
defines the sustainable development as: “Development that meets the needs of the people
today without compromising the ability of future generations to meet their own needs.” The
second source defines the sustainability at corporate level using the concept of Triple Bottom
Line (TBL, 3BL or BL3). This concept is also known as the three sustainable business pillars
or the three P’s — People, Planet and Profit. That means that to be sustainable as a whole, the
business has to be sustainable in its basic three aspects — economic (financial), social and
ecologic (environmental).

While the term cloud computing is currently very popular in research and practice
today, no commonly accepted definition exists so far. Recently, however, the definition by
the National Institute of Standards and Technology (NIST) has emerged as a de-facto
standard; it states that “Cloud computing is a model for enabling ubiquitous, convenient, on-
demand network access to a shared pool of configurable computing resources”. Such
resources may include virtually any type of computing capabilities, including “networks,
servers, storage, applications, and services”. In addition, the definition names five essential
characteristics: First, the ability for consumers to commission and decommission capacities
in an autonomous manner (on-demand self-service); second, the provision of capacities to
heterogeneous end-user devices via the Internet (broad network access); third, the pooling
and subsequent provision of resources according to a multi-tenant model, often based on
virtualization techniques (resource pooling); fourth, the ability to rapidly add or remove
capacities (rapid elasticity); fifth, a metered service provision, often based on a pay-per-use
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model (measured service). A basic taxonomy is cloud systems, which distinguishes four
common deployment and three service models [3]. An overview is depicted in Figure 1. The
deployment models essentially refer to the relationship between service provider and service
consumer (also referred to as service user). In the case of a private cloud, a service is offered
to one exclusive consumer, either by a provider from the same organization or by an external
party. A community cloud, in contrast, is restricted to a pre-defined set of consumers, rather
than an individual consumer. Lastly, a public cloud is operated by a specialized vendor; it is
open to the general public or a large group of consumers. The term hybrid cloud can refer to
any combination of aforementioned deployment models. In general, economies of scale
increase moving from a private to a public cloud, whereas the control of the user over the
overall cloud system decreases [5].
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Figure 1: Common cloud deployment and service models

The service models refer to the level of complexity that a cloud service provides.
Infrastructure as a Service (laaS) includes the provision of rather low-level IT capabilities,
such as storage or compute power. Platform as a Service (PaaS) refers to somewhat more
sophisticated offers, such as programming and execution environments. Lastly, Software as a
Service (SaaS) includes complex applications, which are often operated on the basis of laaS
or PaasS services. In general, the complexity of the services increases moving from laa$S to
SaaS, whereas the degree of (technical) standardization appears to decrease [6].

We need to strongly emphasize that the economic and the social aspects of the
business intersect in the field of the marketing activity of the company. As a sophisticate tool
for achieving the corporate goals through exchange, the marketing is responsible for two
basic issues: developing strong company brands and building positive perceptions of the
company as a whole in the society. Very often, in order to address these complex issues,
marketers need help from experts outside the field of marketing. The development of
sophisticate CRM systems (Customer Relationship Management Systems) is a step in this
direction.

There is another field in the company’s activity, where two basic aspects of the
corporate sustainability intersect. The economic and the environmental aspects intersect in
the field of the corporate real estate management (CREM). On the one hand, corporate real
estate constitutes the main part of the company assets and has a decisive impact on the final
financial results. On the other hand, buildings and building facilities are the main source of
company’s carbon footprint.
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That is why when discussing corporate sustainability we have to pay special attention
to the CRM systems and CREM (corporate real estate management) of the organization.

3. Security Problems for Cloud Technology

Recently, a growing number of researchers have been concerned with the issue of
security in cloud computing. In our theoretical analysis, we pursued the aim of reviewing the
existing literature and consolidating these findings in a structured manner, thus giving us a
basis for the subsequent empirical investigation. As the guideline of analysis, used the ten
security domains of the well-known Certified Information Systems Security Professional
(CISSP) certificate [7]. These domains cover diverse aspects of security, ranging from
physical security of computing facilities, business continuity planning for disaster scenarios,
to the application of cryptography techniques. Most of these domains can be found in
identical or comparable form in other IT security guides, e.g., by the Cloud Security Alliance
or the Information Systems Audit and Control Association. Thus, while not specifically
tailored to cloud computing, but rather IT in general, the CISSP domains provide a
comprehensive scheme for the classification of security issues. Accordingly, mapped each
security problem or risk that found in the literature onto one of the ten CISSP domains. In
addition, identified specific security objectives that may be threatened by each problem or
risk. In this context, we focused on the three “classic” security objectives of confidentiality,
integrity, and availability, which have been well-known for many years as part of the so-
called “CIA triad“. Confidentiality describes that information may only be read by
authorized parties; in this context, authorization refers to the fact that these parties possess
appropriate access rights [8]. Lastly, availability means that information or a system is
accessible in a timely and reliable way whenever needed.

4. Empirical analysis in the industry systems

The consideration of the above leads us to the possibility to develop models of the
corporate sustainability.

In order to empirically assess our research question and examine the practical
significance of the previously identified, cloud computing-related security issues, chose the
qualitative research approach of a case study.

With respect to this instrument, different designs are described in the literature, which
exhibit specific advantages and disadvantages. In work, pursue a holistic, multi-case design.
In this context, holistic means that industry institutions as a whole — and not their individual
units or departments — constitute the matter of examination. Chosen a multi-case design due
to the potentially higher robustness and explanatory power of such design. As primary data
source, selected the instrument of personal interviews with domain experts. As major
strengths, this instrument permits a targeted examination of the case study topic and can be
highly insightful. However, due to different forms of bias in the responses, the results should
also be subject to careful interpretation.

As the basis for the interviews, compiled a questionnaire consisting of roughly 40
individual questions. Using this questionnaire, conducted interview with two representatives
of a industry institutions Azerbaijan. Both interviewees work in the IT department of their
institute, with a specific focus on IT security, and have previously gained professional
experience with respect to cloud computing. In the following, we will refer to the
interviewees as A and B.
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Each interview lasted approximately one hour in time. Both interviews were digitally
recorded and subsequently transcribed into written text.

The transcripts and notes were analyzed using the method of qualitative content
analysis. This method is among the recommend procedures for the analysis of expert
interviews. The analysis process involves five steps, including a summary and codification of
statements, and ultimately results in deduction of scientific concepts. In contrast to more
complex analysis procedures, such as the coding method, the qualitative content analysis
requires less initial effort and is thus [9]. very well suited for the deduction of preliminary
results

The entire document should be in Times New Roman or Times font. Type 3 fonts
must not be used. Other font types may be used if needed for special purposes.

Given the restricted number of interviews that have been conducted to date, the
following results should be considered preliminary. In addition, because both interviewees
are associated with a industry, the discussion of results focuses on the critical infrastructure.
However, initial results can provide valuable insights with respect to the research question
[10].

To begin with, the interviews confirmed the notion that the term cloud computing is
interpreted very widely. Specifically, interviewee B stated that “[cloud computing is] a
dazzling term, which is used for a multitude of things and not clearly defined.” In general,
the interviewees agreed, however, that cloud computing involves the provision of services
from a shared environment via a (public) network. These services are standardized and
ready-to-use.

All three service models in cloud computing are of relevance to the automation
industry. However, according to the interviewees, cloud computing will not be the dominant
delivery model in any critical infrastructure, because some processes cannot be outsourced to
third parties. Automation industry which are subject to constant change, are specifically
suited for the application of cloud computing.

Among the delivery models, private cloud computing has the highest relevance. A
private cloud can serve as central service, which is used by the critical infrastructure itself or
its outsourced partners. According to both interviewees, IT in the critical infrastructure is
subject to a broad range of risks. These risks relate to people, processes, systems, and
external factors. Damages may not only concern virtual goods, but also physical goods, such
as data centers, facilities, or employees. Interviewee A also pointed to non-financial
damages, for instance “risks in terms of reputation”. Interviewee B sees the inability to judge
the reliability of cloud services as a major problem, given that processing failures may lead
to substantial risks for the institute.

With respect to the first CISSP domain, “information security governance”, both
interviewees saw the application of appropriate monitoring as an essential prerequisite for
the use of cloud services. Thus, according to interviewee B, a cloud provider will have to
comply with “extensive manuals and policies” and certify its adherence to those rules. As a
specific technical mechanism, interviewee A named the use of trusted platform modules,
which guarantee that “only warranted operations can be conducted on specific data”. In
addition, the encryption of critical data is seen as an appropriate measure.

Interviewee B did not see the risk of a vendor lock-in with standardized services in
the critical infrastructure industry. Still, critical infrastructure should be very aware about the
dependence on specific vendors.

Concerning the second CISSP domain, “Access Control”, interviewee B saw the risk
of an abuse of administrative privileges as valid scenario, with enormous potential for
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attacks. Thus, administrative personnel should “underlie a detailed monitoring”. Both
interviewees pointed out that critical data, including authentication credentials, should
always be transferred via secured channels. With respect to the theft of user accounts, “two-
factor authentication” was named as a technical countermeasure.

In the context of the third CISSP domain, “Cryptography”, both interviewees stressed
the significance of appropriate monitoring solutions to address potential security issues. As a
technical measure, interviewee A further pointed to the use of client-based encryption
mechanisms, which ensure that data “is [exclusively] written back to the cloud in encrypted
form” (i.e., end-to-end encryption is enforced). Both interviewees further stressed that the
distinction between data-at-rest and data-in-transit is important for the choice of appropriate
security mechanisms, such as channel encryption.

With respect to the fourth CISSP domain, ‘“Physical Security”, the use of appropriate
monitoring solutions and enforcement of policies at the cloud provider is seen as important
aspect again. Both representatives agreed that potential damages do not only concern virtual,
but also physical goods, such as data centers or facilities. In this respect, interviewee A
believes that “cyber war and cyber terrorism will play a certain role [in the future]”.

Concerning the fifth CISSP domain, “Security Architecture and Design”, interviewee
B identified the comprehensive training of employees as an important measure to raise the
awareness of security problems. This does not only concern “the employees [of the institute
itself], but everyone you has access to a company’s systems, because today, multiple
[external] service providers are employed”. In this context, interviewee A specifically
pointed to the risk through cloud-based man-in-the-middle attacks, saying that a lack of
awareness at both the user and provider side would create “completely new opportunities”,
specifically with respect to eavesdropping. Once again, trusted platform modules are
perceived as a viable technical countermeasure to address many security problems.

With respect to the sixth CISSP domain, “Business Continuity Planning (BCP)”, the
failure of communication channels, namely access to the Internet, was acknowledged as a
relevant risk. Interviewee A named legal agreements with the network providers as
appropriate countermeasure, saying that “depending on the risk of the processed data there
has to exist a disaster recovery scenario in the case of a cloud setting; you have to be able to
substitute [network capabilities]”.

In the context of the seventh CISSP domain, “Telecommunications and Network
Security”, the interviewed representatives stressed the importance of monitoring to detect
attacks that aim at an exploitation of network or computing capacities. Interviewee A further
stated that redundant resources should be made available, depending on the criticality of
systems or data.

With respect to the eighth and ninth CISSP domains, “Application Development
Security” and “Operations Security”, both interviewees referred to the same mechanisms that
were previously discussed with respect to the first domain. This includes the use of
appropriate  monitoring mechanisms and the enforcement of policies by the critical
infrastructure as service user.

Lastly, concerning the tenth CISSP domain, “Legal, Regulations, Investigations, and
Compliance”, interviewee B acknowledged that the inability to localize data in clouds may
constitute an important obstacle for their adoption, given that this situation may result in
judicial or regulatory problems. Once again, monitoring is seen as a potentially appropriate
countermeasure. The physical location of data most notably plays a major role due to
different jurisdictions.
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In summary, we found that many of the security issues with cloud computing that we
identified in our theoretical analysis are also acknowledged by practitioners from the
industrial practice. In many cases, appropriate monitoring or trusted platform solutions are
named as appropriate technical countermeasures. In addition, it appears that critical
infrastructure tend to use the instrument of legal agreements and compliance rules to mitigate
risks and shift the financial and legal responsibility for security issues to the cloud providers.

5. Conclusion

In the automation industry, 1T is one of the substantial production factors, and its
relative importance has steadily increased in recent decades. However, IT also poses a major
expense post. Cloud computing is a novel architectural paradigm that promises to
revolutionize the way IT services are provisioned and consumed. Due to its potential for
cost-savings and its flexibility, cloud computing may appear as a perfect match to the
industrial systems. However, security concerns have recently been named as a potential
sticking point for the adoption of cloud computing, specifically in the critical infrastructure
which is subject to a multitude of regulatory requirements.

In this work, to analyze whether security concerns pose an obstacle for the
application of cloud computing in the critical infrastructure. For that matter, we identified a
set of potential cloud-related security risks, based on a survey of current literature.
Subsequently, empirically verified findings through an ongoing case study in the industrial
systems.

According to the interviews with two experts, security concerns do in fact constitute
an obstacle for the adoption of cloud computing. This is specifically true with respect to the
public cloud computing deployment model. Accordingly, this model is only applied to a very
limited extent at present. However, potential for the application of cloud computing is seen
across all critical infrastructure in the industry area.

On the basis of the case study analysis, it appears that critical infrastructures focus on
both legal and technical measures to address potential security problems. The former include
legal agreements with cloud providers and the enforcement of security-related manuals and
policies; the latter include the use of encryption and trusted platform modules.
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Abstract. The purpose of this study is to evaluate the attitudes from physicians toward
patient safety culture from a longitudinal viewpoint. This study uses multivariate
analysis of variance to examine how different demographic variables including gender,
age, and experience in position impact nine dimensions of patient safety culture. In
addition, one variable, year of data, has been added to demographic variables. That is,
the physicians’ data from 2011, 2012, and 2013 are listed as 1, 2, and 3 in the column
from a longitudinal viewpoint. Bonferroni test is performed for post hoc analysis except
for gender with only two levels. The major findings are below. The interaction effect of
gender and experience in position is significant in stress recognition but Bonferroni test
does not show any significant difference among twelve combinations. The interaction
effect of gender and year of data is significant in stress recognition as well. Bonferroni
test shows that male physicians in 2013 perceive higher satisfaction than female
physicians in 2011 in stress recognition. Moreover, the interaction effect of age and
year of data is significant in stress recognition. Physicians with 21-30 years old in 2011
perceive lower satisfaction in stress recognition than physicians with 31-40 years old in
2013 and physicians with 51-60 years old in 2013. With the above information, the
hospital management can pay much attention to stress recognition and the
interaction effects that perceive lower satisfaction in stress recognition.

Keywords. Patient safety culture, multivariate analysis of variance, a longitudinal
analysis, demographic variable, Bonferroni test.
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1. Introduction

Patient safety culture plays an important role in positive influences on shorter stay,
fewer prescription errors, less ventilator-associated pneumonia, fewer blood-stream and
urinary tract infections, and lower mortality [1-3]. Wagner et al. [4] pointed out that hospitals
with a more open culture and reflective attitude toward errors and patient safety could reduce
the number of accidents and failures. Deilkas and Hofoss [5] stated that patient safety culture
can be measured by safety culture surveys.

The hospital survey on patient safety culture with good validity and reliability
developed by Sexton et al. [6] has been widely used to assess perceptions of patient safety
culture from the entire healthcare organization’s staff [7,8]. In hospitals, the core staffs are
medical physicians and registered nurses [9]. However, in this study, we focus on physicians
solely. In addition, it is of interest for hospital management to observe the attitude from
physicians toward patient safety culture with different demographic variables and their
combinations from time to time. Therefore, the data in 2011, 2012, and 2013 are to be used
and multivariate analysis of variance (MANOVA) is applied for analyses when demographic
variables are taken into account.

2. Patient Safety Culture

The hospital survey on patient safety culture has six dimensions and each dimension
are defined below [9,10]. Teamwork climate is the perceived quality of collaboration
between personnel. Safety climate is defined as the perceptions of a strong and proactive
organizational commitment to safety. Perception of management is the approval of
managerial actions. Job satisfaction is the positivity about the work experience. Stress
recognition is to measure how performance is influenced by stressors. Finally, working
condition is defined as the perceived quality of the work environment and logistical support
such as staffing and equipment.

Taiwan Joint Commission on Hospital Accreditation initially developed the Chinese
version of patient safety culture survey in 2008 with six dimensions and 30 questions based
on the short form of the hospital survey on patient safety culture in 2006 [4,11]. Later, three
hospital-level aspects of safety culture from Agency for Healthcare Research and Quality
have been included. Hospital management support for patient safety is defined as the hospital
management provides a work climate that promotes patient safety and shows patient safety is
a top priority. Teamwork across hospital units is the extent to which hospital units cooperate
and coordinate with one another to provide the best care for patients. Hospital handoffs and
transitions is the extent to which important patient care information is transferred across
hospital units and during shift changes. That is, there are three, four, and four question items
for hospital management support for patient safety, teamwork across hospital units, and
hospital handoffs and transitions, respectively [12]. Therefore, the final form of the Chinese
version consists of nine dimensions and 41 questions.

Lee et al. [13] summarized that physicians are required to fill out all of the questions
based on a five-point Likert scale ranging from strongly agree to strongly disagree or
frequency such as never, rarely, sometimes, most of the time, and always. Besides, each
hospital is required to conduct the survey in a yearly basis. Therefore, a longitudinal analysis
can be performed based upon the data sets from different years.
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3.A Case Study

The purpose of this study is to evaluate the attitudes from physicians of a regional
hospital in Taiwan toward patient safety culture from a longitudinal viewpoint. This study
uses multivariate analysis of variance to examine how different demographic variables
including gender, age, and experience in position influence patient safety culture in terms of
dimensions rather than individual questions. In addition, one variable, year of data, has been
added to demographic variables. That is, the physicians’ data from 2011, 2012, and 2013 are
listed as 1, 2, and 3 in the column from a longitudinal viewpoint. Bonferroni test is
performed for post hoc analysis except for gender with only two levels.

The numbers of effective questionnaires of physicians from this case regional hospital
in 2011, 2012, and 2013 are 46, 59, and 53, and the total number of physicians for analyses
in this study is 158. The demographic variables including gender, age, and experience in
position are summarized in Table 1. The majorities of physicians are males with the age of
21-60 years old along with 3 to 20 years in experience in position.

Table 1 Demographic Variables of Physicians

Gender Frequency
Male 102
Female 56
Age Frequency
Less than 20 1
21-30 29
31-40 47
41-50 57
51-60 23
61 or over 1
Experience in Position Frequency
Less than 6 months 28
6 to 11 months 4
1to 2 years 15
3 to 4 years 31
5to 10 years 30
11 to 20 years 49
21 years or more 1

In multivariate analysis of variance, there are four common approaches to test if H;:
M = Uy, = ...= u, where k is the number of multivariate normal populations, is to be

rejected with different levels of powers, including Wilk’s likelihood ration test, Pillai test,
Lawley-Hotelling test, and Roy’s largest root [14]. When the mean vectors of dependent
variables are collinear, Roy’s largest root is more power than the other three test statistics
[15]. Conditional index (CI) can be an index to examine if the mean vectors of dependent
variables are collinear [16]. In this study, the range of CI values falls between 10 and 46,
indicating the collinearity exists [16]. Therefore, Roy’s largest root is more powerful to
detect if H is to be rejected with oo = 0.05. Table 2 depicts the MANOVA test statistics of

using Roy’s largest root, where the p-values of experience in position and five interaction
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effects including gender * experience in position, gender * year of data, age * experience in
position, age * year of data, and experience in position * year of data are less than 0.05.

Table 2 MANOVA Test Statistics

Effect Value F Sig.
Experience in Position 421 4.402 .000
Gender * Experience in Position 234 2.396 017
Gender * Year of Data .205 2.068 .041
Age * Experience in Position .298 2.658 .005
Age * Year of Data .353 3.682 .001
Experience in Position * Year of Data 331 3.601 .001

The next step is to examine how demographic variables and interaction effects affect
these nine dimensions in patient safety culture. The results show that experience in position
has significant impacts on hospital management support for patient safety (p-value = 0.039)
and hospital handoffs and transitions (p-value = 0.039). The post hoc analyses should be
conducted. However, from Table 1, there is only one physician falling in 21 years or more in
experience in position. Thus, this item should be removed in order to perform Bonferroni
test. In our study, we perform one-way MANOVA again and conclude that experience in
position has no longer impacts on hospital management support for patient safety (p-value =
0.374) and hospital handoffs and transitions (p-value = 0.088) statistically.

From Table 2, in order to perform Bonferroni test if necessary in interaction effects,
the number of questionnaire has been reduced from 158 to 157 by excluding one physician
with 21 years or more experience in position. In addition, the levels of gender, age,
experience in position, and year of data are 2, 5, 6, and 3, respectively. To further examine
the interaction effects, the possible combinations of gender and experience in position,
gender and year of data, age and experience in position, age and year of data, and experience
in position and year of data are 12 (2x6), 6 (2x3), 30 (5x6), 15 (5x3), and 18 (6x3),
respectively.

For the interaction effect of gender and experience in position, stress recognition is
the only dimension with the p-value of 0.011 less than 0.05 when one-way MANOVA is
performed on nine dimensions as shown in Table 3. From descriptive analyses, male
physicians with 11-20 years of experience in position have the highest satisfaction value in
stress recognition. In contrast, female physicians with 6-11 months of experience in position
have the lowest satisfaction in stress recognition. However, Bonferroni test does not show
any significant differences among twelve combinations. For the interaction effect of gender
and year of data with six combinations, stress recognition is the only significant dimension
depicted in Table 4. From descriptive statistics, male physicians in 2013 (Combination 3)
have the highest satisfaction value in stress recognition, whereas male physicians in 2011
(Combination 1) have the lowest satisfaction value in stress recognition. By further applying
Bonferroni test, Table 5 shows that male physicians in 2013 (Combination 3) are more
satisfied than female physicians in 2011 (Combination 4) in stress recognition statistically.
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Table 3 The Interaction Effect of Gender and Experience in Position in Nine Dimensions

Source Dependent Variable Type Il | df Mean F Sig.
Sum  of Square
Squares
Teamwork Climate 159.087 | 11 14.462 | 1.120 | .350
Safety Climate 210.127 | 11 19.102 | 1.337 | .210
Job Satisfaction 237.886 | 11 21.626 | 1.319 | .219
Stress Recognition 319.409 | 11 29.037 | 2.340 | .011"
Gender * Perception of l\_/lgnagement 128.801 | 11 11.709 | 1.349 | .203
Experience Working Condition 101.090 | 11 9.190 | 1.250 | .260
in Position Hospital Management Support 23.105 | 11 2.100 | 0.796 | .643
for Patient Safety
Teamwork across Hospital 32.181 | 11 2.926 | 1.100 | .365
Units
Hospital Handoffs and 69.987 | 11 6.362 | 1.006 | .444
Transitions

Table 4 The Interaction Effect of Gender and Year of Data in Nine Dimensions

Source Dependent Variable Type I | df Mean F Sig.
Sum  of Square
Squares
Teamwork Climate 27886 | 5 5.577 | 0.420 | .834
Safety Climate 77713 | 5 15.543 | 1.065 | .382
Job Satisfaction 44436 | 5 8.887 | 0.522 | .759
Stress Recognition 173.925 | 5 34.785 | 2.701 | .023"
Gender * Perception of l\_/lgnagement 13.406 | 5 2.681 | 0.295 | .915
Year of Workmg Condition 16500 | 5 3.300 | 0.433 | .825
Data Hospital Management Support 13.204 | 5 2.641 | 1.016 | .410
for Patient Safety
Teamwork across Hospital 3501 | 5 1.700 | 0.627 | .679
Units
Hospital Handoffs and 34598 | 5 6.920 | 1.097 | .365
Transitions

Table 5 Multiple Comparison for Gender and Year of Data in Stress Recognition

(1) Gender * Year of Data | (J) Gender * Year of Data | Mean Difference (I-J) Sig.

3 4 2.36 | .037"

No any significant difference is found on nine dimensions for the interaction effect of
age and experience in position with 23 combinations as shown in Table 6. For the interaction
effect of age and year of data, there are only thirteen combinations. In addition, there is one
combination with the sample of size one. Thus, we remove that sample and then perform
one-way MANOVA again with twelve combinations. The result shows that stress
recognition is the only significant dimension depicted in Table 7. From descriptive analyses,
physicians with 31-40 years old in 2013 (Combination 13) have the highest satisfaction value
in stress recognition among twelve combinations followed by physicians with 51-60 years
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old in 2013 (Combination 15) and physicians with 51-60 years old in 2012 (Combination
10). In contrast, physicians with 51-60 years old in 2011 (Combination 5) has the lowest
satisfaction value followed by physicians with 21-30 years old in 2011 (Combination 2). By
Bonferroni test, Table 8 summarizes the statistically significant multiple comparisons of age
and year of data in stress recognition. Bonferrnoi test shows that physicians with 21-30 years
old in 2011 (Combination 2) have lower satisfaction value in stress recognition than
physicians with 31-40 years old in 2013 (Combination 13) and physicians with 51-60 years
old in 2013 (Combination 15) statistically. Finally, the interaction effect of experience in
position and year of data with eighteen combinations does not show any significant
differences on nine dimensions. Table 9 summarizes the interaction effect values.

Table 6 The Interaction Effect of Age and Experience in Position in Nine Dimensions

Source Dependent Variable Type Il | df Mean F Sig.
Sum  of Square
Squares
Teamwork Climate 234178 | 22 10.644 | 0.794 | .729
Safety Climate 197.251 | 22 8.966 | 0.576 | .933
Job Satisfaction 473.775 | 22 21.535 | 1.348 | .153
Stress Recognition 442.015 | 22 20.092 | 1.606 | .054
Age * Perception of l\_/lgnagement 202.307 | 22 9.196 | 1.040 | .421
Experience Workmg Condition 173.061 | 22 7.866 | 1.060 | .398
in Position Hospital Management Support 78.780 | 22 3.581 | 1.469 | .095
for Patient Safety
Teamwork across Hospital 75.143 | 22 3.416 | 1.336 | .160
Units
Hospital Handoffs and 169.603 | 22 7.709 | 1.263 | .208
Transitions

Table 7 The Interaction Effect of Age and Year of Data in Nine Dimensions

Source Dependent Variable Type I | df Mean F Sig.
Sum  of Square
Squares
Teamwork Climate 213.275 | 12 17.773 | 1.408 | .169
Safety Climate 216.476 | 12 18.040 | 1.258 | .250
Job Satisfaction 288.532 | 12 24.044 | 1.488 | .135
Stress Recognition 376.471 | 12 31.373 | 2.593 | .004"
Age « | Perception of Management 109.893 | 12 9.158 | 1.032 | .423
Year of Working Condition 67.802 | 12 5.650 | 0.740 | .711
Data Hospital Management Support 21.062 | 12 1.755 | 0.657 | .789
for Patient Safety
Teamwork across Hospital 24732 | 12 2.061 | 0.755 | .695
Units
Hospital Handoffs and 60.119 | 12 5.010 | 0.778 | .672
Transitions

Table 8 Multiple Comparison for Age and Year of Data in Stress Recognition
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(I) Age * Year of Data (J) Age * Year of Data Mean Difference (1-J) Sig.
2 13 -5.13 | .014"
15 -4.97 | .021"
Table 9 The Interaction Effect of Experience in Position and Year of Data in Nine
Dimensions
Source Dependent Variable Type Il | df Mean F Sig.
Sum  of Square
Squares
Teamwork Climate 268.152 | 17 15.774 | 1.244 | .239
Safety Climate 211.633 | 17 12.449 | 0.836 | .650
Job Satisfaction 318.818 | 17 18.754 | 1.135 | .327
Stress Recognition 349.011 | 17 20.530 | 1.613 | .069
Experience | Perception of Management 198.242 | 17 11.661 | 1.363 | .164
in Position | Working Condition 160.963 | 17 9.468 | 1.308 | .196

* Year of | Hospital Management Support 47.825 | 17 2.813 | 1.093 | .366
Data for Patient Safety
Teamwork across Hospital 55.121 | 17 3.242 | 1.243 | .240
Units
Hospital Handoffs and 141977 | 17 8.352 | 1.373 | .159
Transitions

4. Conclusion

This study uses a longitudinal study which focuses solely on physicians to analyze
how physicians in different years (2011, 2012, and 2013) perceive the patient safety culture
in terms of nine dimensions from the Chinese version of Hospital Survey on Patient Safety
Culture from a regional hospital in Taiwan by multivariate analysis of variance. Six effects
including five interaction effects have been found to be significantly different. The major
findings are summarized below. Though stress recognition is the only significant dimension
for the interaction effect of gender and experience in position, Bonferroni test does not show
any significant difference among twelve combinations. In addition, stress recognition is the
only significant dimension for the interaction effect of gender and year of data. Bonferroni
test shows that male physicians in 2013 are more satisfied than female physicians in 2011 in
stress recognition statistically. Moreover, stress recognition is the significant dimension for
the interaction effect of age and year of data. By Bonferroni test, physicians with 21-30 years
old in 2011 perceive lower satisfaction in stress recognition than physicians with 31-40 years
old in 2013 and physicians with 51-60 years old in 2013 statistically. With the above
information, the hospital management can pay much attention to stress recognition and the
interaction effects that perceive lower satisfaction in stress recognition.
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Abstract. This study is to observe the attitudes from physicians and nurses toward
patient safety culture. Multivariate analysis of variance is applied to evaluate how
different demographic variables including gender, age, experience in organization, and
education impact nine dimensions of patient safety culture. Bonferroni test is performed
for post hoc analysis except for gender with only two levels. The major findings are
summarized below. Both age and experience in organization are critical demographic
variables to affect patient safety culture. However, these two variables do not have
significant influences on any dimensions. In contrast, the interaction effect of gender
and experience in position has significant impacts on seven out of nine dimensions
except for stress recognition and hospital management support for patient safety.
Generally, females with less than 6 months perceive better than females with 3-4 years
in teamwork climate, job satisfaction, perception of management, working condition,
and teamwork across hospital units but perceive poorly than females with 3-4 years in
hospital handoffs and transitions statistically.

Keywords. Patient safety culture, multivariate analysis of variance, Bonferroni test,
demographic variable, Chinese version of patient safety culture.

1.Introduction

Sexton et al. [1] stated that healthcare quality and safety should be evaluated within
the system and contextual factors including organizational factors, work environment factors,
team factors, and staff factors. Shie et al. [2] concluded that better attitude toward patient
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safety could result in shorter stay, fewer prescription errors, less ventilator-associated
pneumonia, fewer blood-stream infections, and lower mortality. In fact, hospitals with a
more open culture and reflective attitude toward errors and patient safety could reduce the
number of accidents and failures [3].

The hospital survey on patient safety culture with good validity and reliability
developed by Sexton et al. [1] has been widely used to assess perceptions of patient safety
culture from the entire healthcare organization’s staff [4,5]. Lee et al. [6] pointed out that the
core staffs are medical physicians and registered nurses in the hospital. Thus, it is of interest
for hospital management to observe the attitude from both physicians and nurses toward
patient safety culture with different demographic variables and their combinations from time
to time. In this study, multivariate analysis of variance (MANOVA) is applied for analyses
when demographic variables are taken into account.

2.Patient Safety Culture

There are six dimensions in the hospital survey on patient safety culture originally
developed by Sexton et al. [1], including teamwork climate, safety climate, job satisfaction,
stress recognition, perception of management, and working condition. The definitions of six
dimensions are as follows [1]. Teamwork climate is defined as the perceived quality of
collaboration between personnel. Safety climate is the perceptions of a strong and proactive
organizational commitment to safety. Perception of management is the approval of
managerial actions. Job satisfaction is defined as the positivity about the work experience.
Stress recognition is to measure how performance is influenced by stressors. Finally,
working condition is the perceived quality of the work environment and logistical support
such as staffing and equipment. In 2008, the Chinese version of hospital survey on patient
safety culture was developed based upon the translation of the hospital survey on patient
safety culture [2,5]. The survey has six dimensions and thirty questions.

Later, three hospital-level aspects of safety culture borrowed from Agency for
Healthcare Research and Quality were incorporated into the Chinese version of hospital
survey on patient safety culture, i.e., hospital management support for patient safety,
teamwork across hospital units, and hospital handoffs and transitions [7]. Hospital
management support for patient safety is defined as the hospital management provides a
work climate that promotes patient safety and shows patient safety is a top priority.
Teamwork across hospital units is that hospital units cooperate and coordinate with one
another to provide the best care for patients. Hospital handoffs and transitions is the extent to
which important patient care information is transferred across hospital units and during shift
changes. Therefore, the Chinese version has become nine dimensions and 41 questions.

In hospitals, the core staffs are physicians and nurses [6]. In addition, nurses are the
biggest workforce in the healthcare organizations and can possess enough power to move the
underlying organizational culture to a patient safety culture [8]. Thus, it is worth to observe
the attitude from physicians and nurses toward patient safety culture for hospital
management. During the survey, respondents who are health organizations’ staffs are
required to answer questions by rating each question based on a five-point Likert scale,
ranging from strongly agree to strongly disagree, or frequency such as never, rarely,
sometimes, most of the time, and always [1].
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3.A Case Study

This study is to observe the attitudes from physicians and nurses toward patient safety
culture. This study uses multivariate analysis of variance to examine how different
demographic variables including gender, age, experience in position, and education influence
patient safety culture in terms of dimensions rather than individual questions. Bonferroni test
is performed for post hoc analysis except for gender with only two levels. The data are from
a regional hospital in Taiwan in 2013, and the effective number of questionnaire is 470. The
demographic variables including gender, age, experience in position, and education are
summarized in Table 1. The majorities of respondents are females falling with 21-50 years
old with college/university degree and have one to twenty years in experience in position.

Table 1 Demographic Variables of Physicians and Nurses

Frequency Frequency
Gender Education
Male 64 Junior high school and below 1
Female 406 Senior high school 3
College/University 439
Graduate school 27
Experience in Position Age
Less than 6 months 60 Less than 20 10
6 to 11 months 25 21-30 189
1to 2 years 94 31-40 180
3 to 4 years 87 41-50 75
5 to 10 years 127 51-60 15
11 to 20 years 71 61 or over 1
21 years or more 6

In performing multivariate analysis of variance, four common approaches have been
used to test if Hy: 24 = p, = ... = g, where k is the number of multivariate normal

populations, is to be rejected with different levels of powers, including Wilk’s likelihood
ration test, Pillai test, Lawley-Hotelling test, and Roy’s largest root [9]. Rencher [10] stated
that Roy’s largest root is more powerful than the other three test statistics when the mean
vectors of dependent variables are collinear. Conditional index (CI) can be an index to
examine whether or not the mean vectors of dependent variables are collinear [11]. The
range of ClI is this study falls between 9 and 46, indicating the collinearity exists [11]. Thus,
Roy’s largest root is chosen to determine if H, is to be rejected with o = 0.01. Table 2

summarizes the MANOVA test statistics of using Roy’s largest root, where the p-values of
age, experience in position, gender * experience in position, and age * experience in position
are less than 0.01.

Table 2 MANOVA Test Statistics

Effect Value F Sig.
Age 0.064 2.890 .003
Experience in Position 0.111 5.041 .000
Gender * Experience in Position 0.058 2.629 .006
Age * Experience in Position 0.137 4.308 .000
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The next step is to examine how demographic variables and interaction effects affect
these nine dimensions. From Table 3, age does not have any significant impacts on nine
dimensions statistically. In addition, from Table 4 experience in position does not have any
significant influences on nine dimensions.

Table 3 Age in Nine Dimensions

Source Dependent Variable Type |l | df Mean F Sig.
Sum of Square
Squares
Teamwork Climate 53.797 | 5 10.759 | 0.955 | .445
Safety Climate 81631 | 5 16.326 | 0.905 | .478
Job Satisfaction 62597 | 5 12.519 | 0.730 | .601
Stress Recognition 18.774 | 5 3.755 | 0.315 | .904
Perception of Management 64.603 | 5 12,921 | 1544 | .175
Age Working Condition 48.041 | 5 9.608 | 1.192 | .312
Hospital Management Support 9981 | 5 1.996 | 0.760 | .579
for Patient Safety
Teamwork across Hospital 22324 | 5 4.465 | 1.941 | .087
Units
Hospital Handoffs and 41872 | 5 8.374 | 1.268 | .277
Transitions
Table 4 Experience in Position in Nine Dimensions
Source Dependent Variable Type Il | df Mean F Sig.
Sum  of Square
Squares
Teamwork Climate 51.194 | 6 8.532 | 0.757 | .604
Safety Climate 68.276 | 6 11.379 | 0.631 | .706
Job Satisfaction 134.092 | 6 22.349 | 1.303 | .254
Stress Recognition 66.447 | 6 11.074 | 0.930 | .473
Perception of Management 93.888 | 6 15.648 | 1.870 | .085
Experience | Working Condition 105.025 6 17504 | 2.171 | .045
in Position | Hospital Management Support 38.058 | 6 6.343 | 2.415| .026
for Patient Safety
Teamwork across Hospital 38.212 | 6 6.369 | 2.768 | .012
Units
Hospital Handoffs and 95.906 | 6 15.984 | 2.420 | .026
Transitions

The levels of gender, age, and experience in position are 2, 6, and 7, respectively. To
examine the interaction effects, the possible combinations of gender and experience in
position and age and experience in position are 14 (2x7) and 42 (6x7), respectively. For the
interaction effect of gender and experience in position, there are 14 combinations but one
combination (Combination 2, i.e., males with 6-11 months in experience in position) has
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only one sample. Thus, this sample should be removed in order to perform Bonferroni test.
In our study, we perform one-way MANOVA again with 13 combinations and conclude that
the interaction effect of gender and experience in position is significant on seven out of nine
dimensions except for stress recognition and hospital management support for patient safety
as shown in Table 5.

Table 5 The Interaction Effect of Gender and Experience in Pasition in Nine Dimensions

Source Dependent Variable Type |l | df Mean F Sig.
Sum of Square
Squares
Teamwork Climate 616.523 | 12 51.377 | 4.591 | .000"
Safety Climate 494,845 | 12 41.237 | 2.359 | .006"
Job Satisfaction 717.434 | 12 59.786 | 3.582 | .000"
Stress Recognition 294477 | 12 24540 | 1.959 | .026
Gender * Perception of I\_/I{anagement 308.150 | 12 25.679 | 3.000 .000:
Experience Working Condition 289.549 | 12 24.129 | 2.995 | .000
in Position Hospital Management Support 47.685 | 12 3.974 | 1.525 | .111
for Patient Safety
Teamwork across Hospital | 105.856 | 12 8.821 | 3.689 | .000"
Units
Hospital Handoffs and | 325.707 | 12 | 27.142 | 4.129 | .000"
Transitions

For interaction effect of gender and experience in position, females with 21 years or
more (Combination 14) have the highest perception in teamwork climate but females with 3-
4 years (Combination 11) have the lowest perception by descriptive statistics. Bonferroni
test, depicted in Table 6, shows males with 21 years or more (Combination 6) perceive
significantly better teamwork climate than females with 3-4 years (Combination 11) and
females with 5-10 years (Combination 12). Females with less than 6 months (Combination 8)
perceive better teamwork climate than females with 3-4 years (Combination 11) and females
with 5-10 years (Combination 12). In addition, females with 21 years or more (Combination
14) have better teamwork climate than females with 3-4 years (Combination 11).

Table 6 Multiple Comparison for Gender and Experience in Position in Teamwork Climate

(I) Gender * Experience in | (J) Gender * Experience in | Mean Difference (I-J) Sig.
Position Position
6 11 3.86 | .001"
12 3.42 | .006"
8 11 2.95 | .001"
12 2.51 | .008"
14 11 4.43 | .004"

In safety climate, males with 21 years or more (Combination 7) and females with 3-4
years (Combination 11) have the respective highest and lowest satisfaction values. However,
Bonferroni test does not show any significant differences among thirteen combinations. In
job satisfaction, males with 21 years or more (Combination 7) and females with 3-4 years
(Combination 11) have the respective highest and lowest satisfaction values. Bonferroni test
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illustrated in Table 7 shows that females with less than 6 months (Combination 8) have
significant better satisfaction than females with 3-4 years (Combination 11).

Table 7 Multiple Comparison for Gender and Experience in Position in Job Satisfaction

(I) Gender * Experience in
Position

(J) Gender * Experience in
Position

Mean Difference (1-J)

Sig.

8

11

3.35

.005"

Females with less than 6 months (Combination 8) and females with 3-4 years
(Combination 11) have the respective highest and lowest satisfaction values in perception of
management by descriptive statistics. From Table 8, Bonferroni test states that females with
less than 6 months (Combination 8) perceive significant better perception of management
than females with 3-4 years (Combination 11) and females with 5-10 years (Combination
12). In working condition, descriptive statistics show that males with 21 years or more
(Combination 7) have the highest satisfaction, and females with 3-4 years (Combination 11)
have the lowest satisfaction. Bonferroni test, depicted in Table 9, indicates females with less
than 6 months (Combination 8) perceive significant better working conditions than females
with 3-4 years (Combination 11).

Table 8 Multiple Comparison for Gender and Experience in Position in Perception of
Management

(1) Gender * Experience in | (J) Gender * Experience in | Mean Difference (I-J) Sig.
Position Position
8 11 2.76 | .000"
12 2.35 | .003"

Table 9 Multiple Comparison for Gender and Experience in Position in Working Condition

(1) Gender * Experience in
Position

(J) Gender * Experience in
Position

Mean Difference (I-J)

Sig.

2.24 | .008"

8 11

In teamwork across hospital units, descriptive statistics show that females with 21
years or more (Combination 14) and females with 6-11 months (Combination 9) have highest
and lowest satisfaction values, respectively. Table 10 which summarizes Bonferroni test
indicates females with less than 6 months (Combination 8) have significant better
perceptions in teamwork across hospital units than females with 3-4 years (Combination 11).
In hospital handoffs and transitions, females with 5-10 years (Combination 10) and females
with 21 years or more (Combination 14) have highest and lowest perceptions, respectively.
Table 10 further indicates that both females with less than 6 months (Combination 8) and
females with 21 years or more (Combination 14) perceive significantly lower than females
with 5-10 years (Combination 12) by Bonferroni test. In addition, females with less than 6
months (Combination 8) perceive lower than females with 5-10 years (Combination 10) and
females with 3-4 years (Combination 11).
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Table 10 Multiple Comparison for Gender and Experience in Position in Teamwork across
Hospital Units

(I) Gender * Experience in | (J) Gender * Experience in | Mean Difference (I-J) Sig.
Position Position

8 11 1.31 | .003"

Table 11 Multiple Comparison for Gender and Experience in Position in Hospital Handoffs
and Transitions

(1) Gender * Experience in | (J) Gender * Experience in | Mean Difference (I-J) Sig.
Position Position
8 10 -2.13 | .004"
11 -2.36 | .000"
12 -2.38 | .000"
14 12 -3.22 | .007"

For the interaction effect of age and experience in position, there are 27 combinations,
where 15 combinations have the sample of size zero. Table 12 summarizes these twenty
seven combinations along with their respective sample of sizes. Eight out of twenty seven
combinations have the sample of size 30 or more, indicating that nineteen combinations
might not follow the underlying assumption that samples are from normal distributions. Due
to smaller sample of sizes, the interaction effect of age and experience in position is not
going to be analyzed.

Table 12 Twenty Seven Combinations of the Interaction Effect of Age and Experience in

Position
Combination | Sample Size | Combination | Sample Size | Combination | Sample Size
1 9 17 15 27 46
5 1 18 35 28 9
8 30 19 59 29 3
9 12 20 61 31 1
10 65 22 4 32 1
11 45 23 1 33 1
12 37 24 2 34 6
15 6 25 4 35 3
16 4 26 9 42 1

4.Conclusions

This study uses multivariate analysis of variance to observe the attitudes from
physicians and nurses toward patient safety culture with different demographic variables and
combinations from a regional hospital in Taiwan. The effective sample of size in 2013 in this
case hospital is 470. In addition, Bonferroni test is performed for post hoc analysis except for
gender with only two levels. The results show that different ages do not result in significant
differences on nine dimensions statistically. In addition, different experiences in position do
not have any significant differences among nine dimensions. On the other hand, the
interaction effect of gender and experience in position has significant impacts on seven out
of nine dimensions. Specifically, both males with 21 years or more and females with less
than 6 months perceive significantly better teamwork climate than females with 3-4 years
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and females with 5-10 years. Besides, females with 21 years or more have better teamwork
climate than females with 3-4 years.

In addition to teamwork climate, females with less than 6 months perceive better than
females with 3-4 years statistically in job satisfaction, perception of management, working
condition, and teamwork across hospital units. In hospital handoffs and transitions, both
females with less than 6 months and females with 21 years or more perceive significantly
lower satisfaction than females with 5-10 years. Furthermore, females with less than 6
months perceive lower satisfaction than females with 5-10 years and females with 3-4 years.
With the above information, the hospital management can pay much attention to the
interaction effect of gender and experience in position that has significant impacts on
teamwork climate, safety climate, job satisfaction, perception of management, working
condition, teamwork across hospital units, and hospital handoffs and transitions.
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and Their Application on Oil Complexes’ Control Telemetry
Systems

*Ozgur USTUN, "Murat YILMAZ, "Parviz Ali ZADA, "Ramazan Nejat TUNCAY
*Istanbul Technical University, Electrical Engineering Dept., 34469, Istanbul, Turkey
""OKAN University, Tuzla Campus, 34959, Istanbul, Turkey

Abstract. This paper’s domain is the application of well-known modern
applied mathematical methods in a control structure of oil industry. Different
types of Electrical Submersible Pumps (ESP) are running on worldwide oil
fields. The ESP telemetry system allows for the obtaining of information in the
neighborhood of different heavy electromagnetic noises. The telemetry system
needs to receive accurate information on the pump unit's intake pressure,
temperature and most importantly for the submersible electric motor, the stator
cooling oil insulation resistance, for the successful exploitation of the ESP. The
change from analog to digital telemetry techniques is moving quickly in almost
all technical fields. But increasing disturbance levels with the corrupted analog
telemetry signal are resulting in increasing noise levels; however, often it is
still audible or the control system is still reliable. Though, beyond a certain
disturbance level, the so-called digital cliff, the digital telemetry signal and
control may stop abruptly. In this paper, an analog signal processing
implementation was researched for the detection of the most efficient adaptive
noise-cancelling filters among dozens of recognized ones for oil industry ESP
telemetry systems of under severely noisy conditions. From ten applied
adaptive filter algorithms, only four had shown successfully good results in the
early prediction of the ESP electric motor real insulation disruption.

Key Words: Submersible motor, adaptive filtering, oil industry, noise, signals,
communication-telemetry channels.

1.Introduction

More than a thousand switchboards of Electro-submersible Pump (ESP) under
different trademarks are running in the oil fields, representing a wide spectrum of varied
machinery which is working on the problems in oil production and its optimization. Not only
are there simple devices of ESP electric motor control, but also there are complicated
electronic complexes for installing an oil well borehole for operational duty as well. The
main problem is to preset supporting parameters during oil production at several well
borehole clusters simultaneously. The submersible telemetry system usually allows for the
obtaining of information on the pump unit's intake pressure, temperature and most
importantly for a submersible electric motor stator coil, its insulation resistance, for the
successful exploitation of the oil complexes in the neighborhood of different types of heavy
electromagnetic noises such as: random, pulsing, harmonic, etc. [1-3].
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The change from analog to digital communication techniques is moving quickly in
almost all technical fields. The emission limits for radiated and conducted disturbances, as
prescribed by international standards, are based on their possible impact on analog telemetry.
When the existing analog telemetry technologies are substituted with digital technologies,
interference could occur even though all equipment complies.

Increasing disturbance levels with corrupted analog telemetry result in an increasing
noise level, but it’s often still “audible” or the control is still reliable. Digital telemetry
technology is much better in suppressing disturbances up to a certain level. With increasing
disturbance levels, the analog signal will remain low, but audible. However, beyond a certain
disturbance level, the digital telemetry and control stops abruptly. This, the so called “digital
cliff” at point C (Figure 1), makes it more complicated with digital telemetry to know the
“headroom,” (or the disturbance critical level), before the digital telemetry and control
unexpectedly stops. The analog signal after point C will be lower, but still audible, and the
control system is still reliable.

The success of these noise-cancelling methods and filters is depending mostly on the
noise factor (signal/noise ratio) and also on the control signal character under consideration:
close to random, exponential, voice, sinusoidal, etc. Most of the publications in the field of
noise cancellation methods and their applications deal with rather big signal/noise ratio (that
is — noise << signal) and show good achievements for cell phones, radio/TV technique, tape
recorders, apparatus for people with hearing loss and concert hall equipment. There are some
cases when the signal/noise ratio is around 1 (noise = signal): command-and-control
telemetry systems between centers and operators of winches, lorries, compressors
workshops, metro, railways, controlled AC/DC drivers, as in the submersible pump telemetry
case and etc. Not all of the noise-cancelling methods show good results, especially in real-
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Figure 1. Analog transmissions experience gradual degradation; digital ones can experience sudden
degradation-cliff.

time noise filtering, and need a special study to find the best filtering method for each
engine’s particular noise situation [4, 5].

The special cases are some severe ones which deal with the signal/noise ratios = 0.2 +
0.1 (noise >~ 5 + 10 higher than useful signals): military command-and-control telemetry
between centers, jet pilots and jets service teams of aircraft carriers battleships, in different
metallurgical and especially arc furnaces telemetry between dispatcher and operators team,
etc. There is an understandable shortage and inadequacy of any information and publications
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not only in military fields, but also in the modern technological companies as well. A similar
situation of low signal/noise ratio is presented in the field of the power systems, powerful
controlled electrical machines and high voltage power electronics control-feedback signals.
Any wrong interpretation of the signals due to high noise can bring unexpected accidents or
malfunctions of large power systems or heavy duty electromechanical installations. Due to
the mentioned digital cliff, the manufacturers of powerfully controlled electrical machines
unfortunately still have to sometimes work with analog signals and equipment. This paper
deals with the oil industry ESP electric motor, in particular with its control which is working
close to, or in the neighborhood of, different heavy of electromagnetic noises such as:
random, pulsing, harmonic and so on, that overwhelm the useful signals. Only a few of the
MATLAB noise-cancelling methods - Adaptive Filtering Methods - present good real-time
noise filtering results for the mentioned ESP severe noise cases [6-8]. Every other apparatus
case needs a special study to find the best filtering method for the particular equipment [9—
11]. Inductor-capacitive and build-in electronic active filters in some cases cannot fully
protect the ESP telecommunication control system from different heavy “jam” of the power
convertor electromagnetic noises. Thus, it is decided to search and employ the adaptive
filters algorithms to add them into display/control system to improve filtration process from
the different heavy “jam” of the electromagnetic noises. They can really help to raise higher
reliability and survivability of the ESP. But, there are dozens and dozens of the adaptive
filters algorithms. The authors have been applied and tested more than twenty Adaptive
Filter algorithms to solve in real time the problem of early prediction of disruptions in the oil
industry ESP induction motor. The best one among the analyzed adaptive filter algorithms
for application in ESP telemetry system is recognized as normalized LMS method in the
paper. The heavy and randomly changing data input requires a normalization process for
limiting the values within a norm and a time-varying solution step size feature which is
enhancing the accuracy of filtering calculations.

2. The Oil Industry Electrical Submersible Pumps (ESP)

ESP induction motors are applied as a drive for electrical centrifugal oil, deep-well
pumps. They are usually put on the market in diameter/dimension groups of 103 to 180 mm,
and power ranges from 12 to 500 kW, and even more. There are more than 60 different
modern types of ESP of various capacities, which allow for picking up the optimal motor-
pump to get the maximum possible efficiency for the particular oil field [12].

The techniques manufacturers have to keep are of the highest quality and performance
reliability of the ESP motors because of:

1. Very expensive equipment often has to work in inaccessible places or far away
from their technical service centers (the Arctic tundra locations, hot or cold deserts, sea jack-
up platforms, swamps or lakes, etc.). In some cases, there are high requirements for
reliability and survivability of the machines, since the equipment often may be serviced only
once a year by a mobile team of technicians (using helicopters, ships or all-terrain track-type
vehicles, etc.).

2. Any unexpected temporary equipment outage even for 10-20 minutes for any
reason (mechanical, electrical, electronic, etc.), can lead to an array of problems for extended
periods, especially during the winter season, such as frozen well liquid in output pipes,
lubricating oil, etc.

3. In the so-called reach of sand (or clay) wells, the scenario can be even worse as any
stoppage can be dramatic and sand may gradually settle down by gravity and block the ESP
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subterranean reverse valve at the bottom of the well. This makes the automatic ‘self-start’ of
the pump more difficult and longer, or even impossible, which in the winter may lead to a
forced outage up until the next service team’s visit. Moreover, it requires an expensive and
complicated lift of the pump exploitation column and the cleaning of the ESP pipes and
reverse valve from the sand and other debris.

To raise working survivability and to keep the highest quality, some ESP
manufactures apply new techniques and measures, for example: 1) a stator made with the
closed groove that raises the cleanliness of the motor’s internal room of the engine and
allows for the successful application of the winding grooves’ firm insulation in the tube
form; 2) the electric motor rotor has original bearings, having the mechanical fixings from
any cranking; 3) the application of special, modern electro-technical materials allows for
maintaining ESP motors at temperature strata liquids up to 120 °C and with superheat-
resistant materials up to 160 °C; 4) 100% of ESP’s have to be disassembled for all elements
to be checked, and, after all of these have been checked, the ESP parts are thoroughly re-
assembled and the ESP must be carefully tested in conditions similar to the real ones,
including heating the ESP up to working temperatures, as would be in a well.

The control of the normally working motor resistance of the system “transformer-
cable-ESP” isolation must not be less than ~ 350 kQ. This isolation resistance usually decays
very slowly over several months from ~ 350 kQ to ~ 30 kQ — but not less. The decaying
process can take several months, even years, but the resistance of less than ~ 30 kQ is
potentially risky and can be a provocateur of any heavy internal short circuit in the stator
winding and destroying some of its section. This means that it will be an expensive and
complicated lift of the exploited column, removal of the burnt section of the motor, cleaning
of the burnt section and then the re-wiring of it. The ESP motor is the most sensitive and
expensive element of the ESP and control of its working motor insulation resistance must be
very strong and effective [13, 14].

2.1. Structural Cart of the ESP Unit Equipment Complex

The ESP is usually fed from a 400 V network and consumes currents in-between 160—
1200 A. ESP has a very complicated telemetry system. The ESP system consists of the
following main parts: switchboard, step-up transformer, variable speed driver (VSD)
convertor with built-in electronic active filter (FSA) and electrical submersible oil pump
(ESP), as shown in Figure 2.

Among other ESP parameters, only the special ESP electric motor telemetry
controls the following motors main parameters: insulation resistance (R, Q) and temperature
of the ESP motor

cooling ail (to, °C), the ESP motor axial and radial vibrations and also some oil pump
technological parameters like the formation liquid temperature on the pump discharge (tp,
°C), pressure on the pump discharge and the formation of the liquid flow (P), etc.

ESP electrical motors are the most expensive parts of any ESP. To run the ESP under
risky conditions is dangerous. Therefore, down-hole submersible telemetry units must
control its electrical resistance in real-time very cautiously. It should be mentioned here, that
usually telemetry input/output signals of down-hole units are around standards of 0-10 V or
4-20 mA. The ESP electric motors are very sensitive to their regime parameters. It is the
cooling oil-filled motor (seldom distilled water), separated by a strong gasket from the
pumping liquid, which is row oil mixed with very aggressive salty underground water. But
the above-mentioned sand or clay in the underground water very slowly destroys the gasket;
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so this salty and aggressive water may gradually enter into the motor cooling oil and slowly
spoil its electrical insulation (resistance) from normal at the beginning - more than 350 kQ, -
to a risky one of less than 30 kQ (and in a bad case - exponentially throughout one-to-three
or more months). In bad case after one-two months the oil companies have to look for new
ESP supplier with better gasket construction. Therefore, the bad cases after one-two months
are very seldom, normal ESP regimes cases may be longer than 5-6 months (record for some
ESP working under good sand/clay factor is 2-5 years, records up 10-12).

Telemetry signals are sent up from the down-hole unit to the display/control box on
the earth surface by means of the same powerful motor supply cable between the ESP motor
and the variable speed driver PWM convertor with a built-in electronic active filter. The
PWM convertor waveform distortion factors of output voltage and currents correspondingly
are: without filter - Kyoutput = 43.73%, Kiouput = 6.75%, and after the filter is applied - Kuoutput
= 2.55%, Kioupur= 0.58% [3]. Theoretically, harmonics may affect such equipment in several
ways but mainly: 1. Notches in the sinusoidal voltage can cause malfunctions due to a
misfiring thyristor or IGBT; 2. Voltage harmonics may cause ignition beyond the required
time; 3. A resonance in the presence of different types of equipment can lead to overstrain
and machines shacking.

Unfortunately, inductor-capacitive and build-in electronic active filters in some cases
cannot fully protect the ESP telecommunication control system from different heavy “jam”
of the powerful PWM convertor electromagnetic noises: random, pulsing, harmonic and so
on, which overwhelm the sensors useful feedback signals [27]. Thus, the adaptive filters
algorithms must be added into display/control system to improve filtration process from the
different heavy “jam” of the electromagnetic noises. They can really help to raise higher
reliability and survivability of the ESP. But there are dozens and dozens of the adaptive
filters algorithms. Which of them is the best for the ESP telecommunication control system,
good, weak, bad or useless among approximately 20 adaptive filter methods? Can it be
recommended for the ESP telecommunication control system to protect from different heavy
“jam” of the powerful PWM convertor electromagnetic noises? It was heavy work of these
adaptive filters multi-variant comparison in details.

107



4™ INTERNATIONAL CONFERENCE ON APPLICATION OF INFORMATION AND COMMUNICATION TECHNOLOGY AND STATISTICS IN
Economy anD EbucaTioN (ICAICTSEE - 2014), OCTOBER 24-25™, 2014, UNWE, SoFIA, BULGARIA

1
2 )
I Step-Up
. Transformer
3
4 VSD
FILTER

R |

Inductor
6
DISPLAY and
CONTROL Box
7

Figure 2. Structure cart of the ESP unit equipment complex: step-up transformer, display/control and
inductor boxes, VSD convertor with build-in FSA, down-hole unit submersible telemetry system
(TMSD Flow/TMSD or TMSD-2); ESP parts: 1) Power cable; 2) Tubing; 3) TMSDF/TMSDP
system; 4) Pump; 5) Seal; 6) Electric Motor; 7) TMSD.

For ESP motors, waveform distortion factors of the output voltage and current are not
affecting the ESP motor-pump performance activity. But voltage and current residual
harmonics may be higher than some of the telemetry signals during some regimes and may
confuse the display/control system and cause malfunctions in the equipment of the ESP (data
errors, failures, even short circuits in the motor, etc.). The harmonics in power circuits make
noises in the chain of the telemetry and control lines. This small noise leads to a certain
discomfort, but as it increases, the transmitted information misinterpretation may appear; or
it will decrease and in limited cases, the telemetry becomes impossible in totality. In the case
of any technological changes in the electrical and telemetry, there should be considered the
impact on telemetry lines, and importantly, on the controlled equipment. All of these regime
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parameters controlled by ESP telemetry are very important for the ESP normal exploitation.
But from the very sensitive ESP electric motor viewpoint, the most important parameter of
the ESP motor is the resistance of its cooling oil, which depending on the sand factor; the
gasket may wear out and provoke the leaking of salty underground liquid through the gasket
and into the motor. This signal is transmitted from the down-hole unit upward to the
display/control box of the ESP using also the same powerful motor feeding cable. This cable
fills up by interference induction from currents, internal and external networking
communication stray pick-ups, VSD convertor powerful PWM pulse interference and
residual after-filter harmonics [15, 16]. Thus, this paper deals with an attempt to elevate the
accuracy in the continuous interpreting of the R-signal from the above-mentioned
corruptions by jams of interferences, harmonics and noises through the help of well-known
modern adaptive methods. Any error in the interpretations of the R-signal may bring the
wrongful early prediction of the critically low R-signal and the unreasonable expensive lift of
the ESP for the motor cooling oil removal and its renewal service. In the worst case of late
prediction, may cause a short circuit inside the motor leading to an emergency lift of the ESP
for service and a more expensive restoration of the motor.

2.2 Interferences and Noises in ESP Telemetry

Thus, the jam of interferences and noises in all ESP telemetry, which accompany the
useful telemetry signals, consist of: electromagnetic interference induction from cable
currents, internal and external network communications stray pick-ups, VSD converter
powerful pulse intervention and residual after filter harmonics: random, casual or incidental
noise, etc. Analyzed were several typical for VSD with PWM converters harmonics spectra
for the steady state regime of ESP and the typical share and fraction of harmonics values
after FSA filters are presented for this case [3] as noted in the below Figure 3. Usually used
to assess the impact of the various harmonics, the coefficient representing harmonics taken
with certain weights will be used here. The most common are two factors: photometric
weighting and C-transfer.

3. Short Overview to Adaptive Filter Algorithms

The least mean squares (LMS) and recursive least squares (RLS) methods are two
different approaches in adaptive filter algorithms. The LMS method is used to adjust the
filter coefficients in order to get the minimum cost function. Apart from RLS methods the
LMS is relatively simple and requires less computational time because no matrix operations
are used. The LMS algorithms which are less complicated due to the fewer computational
and memory requirements surpass the RLS algorithms [6-8].
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Figure 3. The typical share of current (a - 10-20th and 40-50th current harmonics of ~ 0.5-
1.0% (~ 2-4 A) of Ipeax value (374 A) of the motor current) and voltage (b - 10-20th and 40-
50th voltage harmonics of ~ 0.5-1.0% (~ 3-5 V) of the motor voltage Vpek value (496 V))
harmonics values of the VSD PWM converter after build-in FSA.

For the standard LMS method the filter coefficients vector is given as:
W(n+1)=w(n)+ x-e(n)-d(n)
(1)
where . is the step size of the adaptive filter, W(n) is the weight vector, e(n) is the

error signal and U(n) is the filter input vector. The value of the step size plays an important

role in determining the filter convergence rate.
A modified version of standard LMS which is called as the normalized NLMS uses a time-

varying step size y(n):

W(n+1)=w(n)+ x(n)-e(n)-d(n)
)
The time varying step size which is reducing the calculation burden of adaptive filter
is given as:

_ 2
uln)= /a0
@)

For digital signal processing (DSP) algorithms, it is required to exploit a simplified
version of LMS method which is named as the sign LMS. The fundamental idea underlying
the sign LMS algorithm is to use the sign function for implementing the adaptive filter
algorithms to digital systems such as DSPs, FPGAs. In these algorithms the multiplication
operation is a single operation for a given value of the selected parameter.

Using the sign function for adaptive filters can be yielded as sign-error, sign-data and
sign-sign algorithms. The sign-error LMS algorithm is based on using the sign function of

error.
W(n+1)=wn)+ x-sgn(e(n))-(n)
(4)
The sign-data LMS algorithm uses the sign function of the input signal vector while
the sign-sign LMS algorithm uses both the sign function of both the input and the error as
following:
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W(n+1)= g)(n)'F u-e(n)-sgn(d(n))
w(n+1)="(n)+ z-sgn(e(n))-son (G(n))

(6)
Beside of the simplifying the calculation effort, the sign LMS algorithms have slower
convergence speed and higher values of steady-state error [17-21].

4. An Objective and Comparative Evaluation of MATLAB Noise-
Cancelling Adaptive Methods

For the comparative evaluation of MATLAB noise-filtering adaptive methods, here
applies a twice heavier case for the study — voltages of the jam of accompanying harmonics
Vu =10 V each (not 3-5 V) and random noise Vrny = 1 V (not 0.1-0.5 V). As mentioned
above, the controlled and very useful exponential variable — the parameter of the ESP motor
cooling oil R—resistance signal can decay from 10 V to 0.6 V. All of the MATLAB Adaptive
Filtering Methods presented below were one-by-one tested under the above-mentioned
conditions for R—resistance decreasing exponentially the signal, corrupted by the jam of the
accompanying useful signal harmonics and noises. Afterwards, the R-resistance signal is
recognized and analyzed [22-28].

4.1 The Mathematical Model of the Process Change of Insulation Oil Resistance

The insulation resistance controlling signal voltage can be presented as the following
time variable function:

Ug_inss =1087720

R—insul (Volt),
()

Where a(t) is the insulation change coefficient, t = 0, 1.., 12 are the months, Ugr.insul iS
the motor winding isolation resistance sensor signal voltage, which is varies via time usually
decay very slowly during months from initial 10V (~350kQ) to risky 0.6V (~30kQ) in a very
knotty exponential manner (as a rule under irregular constant a(t)). This is why the very
knotty exponential variable was presented as a solution of the differential equation Eq. (8):
where the definition of y is the mentioned sensor signal voltage (y(0)=10V). And f(t) is right
part (non-homogeneous, equals zero) of differential Eq. (8).

1 t/r

dy 3 B
E+a(t)y— f(t), y(0) =Y, a(t)_%e
(8)

4.2 Analysis of Results

The adaptive filter algorithms were tested under a mixture of random noises and
dominated harmonics for f = 1; 2.5; 5 kHz. There are two main zones in the below result
curves: The first zone - filter output signal at the beginning of the filter adaptation time tap =
3-30 days (not very important) which converge towards the desired exponential R(t)- signal
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and then continuously controls it until the critical point; The second zone - filter output
signal at the end of the observing time — three and more months (up to a year), - till the very
important critical point, when signal R(t) < 0.6 V, which means that the ESP motor cooling
oil resistance less than 30 kQ — it is an extremely risky moment and the ESP must be
switched off. It should be reminded here once again that any error in the interpretation of the
R(t)-signal critical point may bring a wrong and unreasonably early expensive lift of the ESP
for the motor cooling oil removal and renewal service, or in the worst case of the R(t)-signal
critical point’s late prediction - to short a circuit inside the motor, causing an emergency lift
of the ESP for service and a very expensive restoration of the motor.

Unfortunately, the characteristics of some of the adaptive filter algorithms have
shown very low frequency ripple oscillation (like Sign-error, Sign-data and Sign-sign filters),
which may bring additional errors in the late or early interpretations of the critical point
issue. The less amplitude of this oscillation means the better the adaptive filter algorithm.
The Normalized LMS FIR filter algorithm adaptfilt.nlms was recognized as the best one.

Table 1 MATLAB Adaptive Filtering Methods and their results’ analyses.

. . Stabilizati Remarks (take into
Type c;\;?tﬂiztslve Filter c F'{ﬁﬁg” on Time account stabilization
4 (days) time and critical time)
5 16
1. The Normalized LMS FIR
filter algorithm (adaptfilt.nIms) 2:5 28 The Best
1 32
2. The Sign-sign LMS FIR filter
algorithm (adaptfilt.ss) 2:5 51 Good
3. The Sign-error LMS FIR filter
algorithm (adaptfilt.se) 25 55 Good
4. The Sign-data LMS FIR filter
algorithm (adaptfilt.sd) 25 63 Good
5. The Traditional LMS FIR .
filter algorithm (adaptfilt.Ims) 25 8 Fair
6. The Delayed LMS FIR filter .
algorithm (adaptfilt.dims) 25 83 Fair
7. The Adjoint LMS FIR filter No
algorithm (adaptfilt.adjims) 25 Stabilization Very Bad
8. The FFT-based Block LMS o5 No Verv Bad
FIR algorithm (adaptfilt.olmsfft) ' Stabilization y
9. The Filtered-x LMS FIR filter No
algorithm (adaptfilt filtxims) 25 Stabilization Very Bad
10. The Block LMS FIR No
adaptive algorithm 2.5 e Very Bad
(adaptfilt.bIms) Stabilization
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4.2 MATLAB Adaptive Filtering Methods and Their Results’ Analyses

The complete analyses and some simulation results are given in Table 1 and Figures
4-12. As it can be seen in Table 1 the best result is accomplished by using the NLMS
algorithm. The NLMS algorithm is a more robust method which is independent from the
environmental effects. Taking the advantages of the time-varying step size and normalizing
the input power the NLMS algorithm outperforms the other LMS methods as depicted in the
following figures. The superior behavior of NLMS algorithm is seen in Fig. 4, Fig. 5 and Fig.
6 for different frequencies. The incremental behavior which is useful for digital signal
processing and the slower convergence speed of the sign LMS algorithms can easily be seen
in Fig. 7 and Fig. 8. The traditional LMS algorithm shows more poorly performance due to
its sensibility to the scaling of the input as expected.

System Identification of the Normalized LMS FIR Adaptive Filter Algorith ilt.nIms)
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Time (day)

o
[
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Figure 4. The Normalized LMS FIR adaptive filter algorithm adaptfilt.nlms (1kHz)
(The Best).

System Identification of the Normalized LMS FIR Adaptive Filter Algorithm (adaptfilt.nims)
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Figure 5. The Normalized LMS FIR adaptive filter algorithm adaptfilt.nlms (2.5kHz)

(The Best).
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System |dentification of the Normalized LMS FIR Adaptive Filter Algorithm (adaptfilt.nlms)
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Figure 6. The Normalized LMS FIR adaptive filter algorithm adaptfilt.nims (5kHz)
(The Best).
System Identification of the Sign-error LMS FIR Adaptive Filter Algorithm (adaptfilt.se)
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Figure 7. The Sign-error LMS FIR adaptive filter algorithm adaptfilt.se (2.5kHz)
(Very good).
System Identification of the Sign-sign LMS FIR Adaptive Filter Algorithm (adapitfilt.ss)
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Figure 8. The Sign-sign LMS FIR adaptive filter algorithm adaptfilt.ss (2.5kHz)

(Very good).
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Figure 11. The Adjoint LMS FIR adaptive filter

algorithm adaptfilt adjlms (2.5 kHz) (Very Bad). Figure 12. The Block LMS FIR adaptive filter

algorithm adaptfilt blms (2.5 kHz) (Very Bad).

5.Conclusion

The Electro Submersible Pump (ESP) electric motor is an extremely expensive part of
any ESP system. It is the transformer cooling oil filled motor, separated by strong gasket
from pumping liquid that is row petroleum mixed with aggressive salty underground water.
But sand and clay which usually presents in the underground liquid very slowly destroys the
gasket. This aggressive water may gradually enter into the motor cooling transformer oil. As
a result, it can very slowly spoil its electrical insulation resistance from normal — more than
500 kQ, to risky one less than 30 kQ. The ESP electric motor is a very sensitive to this
regime parameter and to run the ESP under risky conditions is hazardous. Therefore down-
hole submersible telemetry system must control its electrical resistance in real-time under the
extremely high-level noise.

In this paper, several Adaptive Filter algorithms from MATLAB have been applied to
solve in real time the problem of early prediction of disruptions in the oil industry ESP
electric motor. From the analysis of the results, it is possible to claim that the start of trouble
is predictable within a very long time interval of practical interest. Unfortunately, some of
the adaptive filter algorithms have shown bad (4) and fair (2) results, which may bring
additional errors in the late or false early interpretation of the critical point of the ESP
electric motor insulation disruption issue. Some of the adaptive filter algorithms have shown
successful and very good results of the early prediction of the ESP motor real insulation
disruption (like Sign-error, Sign-data and Sign-sign filters). The best among the ten analyzed
adaptive filter algorithms (methods) for application in ESP telemetry was recognized as -
The Normalized LMS FIR filter algorithm - adaptfilt.nIms.
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Abstract. Supply chains are include independent business. The main question of supply
chain management in an independent environment is the coordination of supply chain
members’ operations with minimum exchange of information. In practice, supply chain
operations are generally coordinated and planned hierarchically through the central
control unit, which requires a high degree of information exchanges. High degree of
information exchanges lead to difficulties when independent members do not want to
share information. In order to address these difficulties, decentralized approaches of
coordination of operations planning decisions based on some minimal information
sharing have been proposed in many academic disciplines. This paper first proposes a

literature review of these decentralized approaches.

Keywords. Coordination, supply chain, operations planning.

1.Introduction

Supply chains are networks of organizations that create and deliver value through
upstream and downstream linkages (Christopher 1998, Halal 1994, de Kok and Fransoo
2004). These chains are characterized by distinct, yet mutually interdependent decision
domains with independent business objectives (Simchi-Levi et al. 2000). In this context, the
lack of decisional, organizational and informational integration leads to inefficiencies related
to poor coordination of production and distribution decisions, such as the bullwhip effect
(Lee et al. 1997). In order to improve supply chain coordination, companies have developed
collaborative practices across different functions of the supply chain (Simatupang and
Sridharan 2002). This paper analyses the literature on the distributed coordination of partners
in supply chains. A classification scheme of the different methodological tools used in the
literature is proposed as guide line for future research opportunities.

The remainder of the paper is organized as follows. In the section 2 we define the
problem. Section 3 outlines the research methodology used in this review. Sections 4 is our
proposed technological classification of the literature. Finally, section 5 concludes and
proposes some research perceptive.

2.Definition of problem

Supply chain operations planning as a component of a supply chain management can
be define as the coordination of the release of materials and resources in the supply network
(De Kok and Fransoo, 2004). In the review proposed in this paper, the problem that is
specifically investigated focuses on methods that address the coordination of the operations
planning function of supply chain partners. This involves making decisions such as what,
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how much and when to produce and deliver, and to whom. In other words, this problem
consists in synchronizing the supply chain partners’ usage of their resources in order to avoid
shortage and make sure materials, components and final products flow continuously
whenever needed by downstream partners at minimal cost and subject to information
asymmetry.

3.Methodology of research

In this research, we focus on the supply chain management literature dedicated to the
decentralized coordination of operations planning. We first analyze selected contributions of
the literature using a systematic analysis based on several dimensions. Next, using this
analysis, we propose a classification scheme of these coordination approaches based on their
underlying methodological tools.

4 .Classification scheme for decentralized coordination

This section proposes a classification of different methods of coordination, according
to their underlying methodological tools and techniques. This classification scheme includes
five main classes of general techniques and different sub-classes of operations planning
coordination methods, which include the following:

Exact decomposition and constraint-based techniques- These approaches exploit some
form of mathematical decomposition methods to decompose a large supply chain planning
problem into several sub-problems that are solved in a distributed manner. In brief, these
methods propose mechanisms according to which decisions integration and coordination is
carried out with the use of a rigorous mathematical technique that solves to optimality, or
near optimality, the coordination problem in a distributed manner. The main characteristics
of these approaches are the use of exact local planning process as well as exact coordination
process. These techniques include Lagrange decomposition, Bender’s decomposition,
Dantzig-Wolfe decomposition. A recently proposed method is also added to this group of
techniques as it proposes a comprehensive search of the coordination space. It is referred to
as distributed search with constraint propagation.

Hierarchical planning and information sharing techniques- Initiated by Hax and Meal
(1975), one of the first attempts to address the coordination of operations planning of supply
chains involves simplifying complex decision problems into a hierarchy of mutually inter-
dependent decision problems. Here, coordination is carried out in a cascade process from
long term to short term decisions, or from customer to suppliers. This decomposition leads to
simpler and interdependent planning functions. The most significant characteristic of these
approaches is the use of greedy/one-way information exchange. Several sub techniques have
extended this principle in various ways, which include greedy coordination; information
sharing and anticipation model; and partial aggregation of decision domains.

Heuristic search techniques-This literature involve more or less advanced forms of
iterative information exchange, during which supply chain partners progressively adjust their
local initial plan through local search procedures (i.e., small incremental deviations). Such
procedures allow the partners to mutually adjust their plans according to the constraints or
capabilities of their partners. This form of coordination techniques requires the design of a
convergence mechanism in order to guarantee the improvement and the feasibility of the
collective plan, as well as termination conditions in order to stop the incremental process of
mutual adjustment. The main characteristic of these approaches is the use of heuristic search
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in the coordination process. Because of the heuristic nature of such coordination, these
techniques are termed heuristic search techniques. Three sub-techniques have been identified
in the literature: distributed heuristic search with local optimization, meta-heuristic search,
and interaction based coordination. Some of these coordination heuristics only deal with the
coordination of two supply chain partners (Dudek and Stadtler 2005), while others
encompass more partners, or even the entire supply chain (Silva et al. 2006). Furthermore,
some of these heuristics methodologically embed their coordination mechanism with their
local decision processes (Silva et al. 2006), while other heuristics propose coordination
mechanisms that can support virtually any local decision process.

Intelligent and adaptive techniques- Another class of supply chain operations
planning coordination relies on intelligent software agents that have the ability to plan their
own course of activities in order to achieve some goals or maximize their utility. This class is
clearly different from the previous sub-class of interaction-based planning coordination
because, here, agents are not limited to a heuristic sequence of activities to perform. These
agents are called deliberative agents because they have advanced mechanisms to locally
determine what activities to perform. Although they can use explicit description of
interaction mechanisms, these agents may, or may not, use them according to the situation,
their past experience, as well as some representation of their internal state and goals. Some
literature are based on such advanced form of agents capable of coordinating their actions
with other agents. More specifically, instead of focusing on the interaction as the main mode
of coordination, these approaches of coordination focus on how agents should behave in
order to contribute to the coordination problem. The coordination is achieved through some
form of adaptive heuristic manner.

Bidding-based techniques-Another group of authors (Ahn and Lee 2004, Ito and
Salleh 2000, Jiao et al. 2006, Lau et al. 2006, Lee et al. 2008, Lou et al. 2004, Luh et al.
2003, Maturana and Norrie 1997, Neubert et al. 2004, Osman and Demirli 2010, Qinghe et
al. 2001, Sun and Wu 2009, Tian et al. 2006, Calosso et al. 2003, Chen et al. 2005,
D'Amours et al.1997, Ertogral and Wu 2000, Fan et al. 2003, Kutanoglu and Wu 1999, Lee
and Kumara 2007, Zhang and Luo 2009, Zhou and Liu 2007) exploit one form or another of
bidding technique. These approaches are rooted in economics and based on so-called
negotiations. Supply chain partner selection is the coordination problem addressed by the use
of these techniques. These approaches can also be termed contract-net and auctions.

5.Conclusion

We analyzed the contributions to the general problem of supply chain operations
planning coordination. Based on our analysis of the different techniques and tools used by
these contributions, we propose a five-class classification of the coordination and local
planning tools of these methods. This analysis highlights several important aspects of the
development of such approaches. First, there is an opportunity to develop more dynamic and
stochastic mechanisms of planning coordination of supply chains. Second, our analysis
highlights a research direction that proposes to integrate exact approaches with other
technique such as intelligent agents in order to exploit their complementarities. Finally,
intelligent and adaptive techniques, which are a rather new concept in supply chain
operations planning coordination. There is also an opportunity to develop collaborative
planning standard, on which advanced planning tools could be based in order to guaranty
both the complementarity of these tools as well as the freedom of companies to adopt any
planning tools.
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Abstract. Ontology gives system architects the ability to describe the high-level
structure of their software in the most direct and expressive manner. The Web has
changed the way we share knowledge, the way we design distributed services and
applications, the way we access large volumes of data, and the way we position
ourselves with our peers. Successful exploitation of web-based concepts by web
communities lies on the integration of traditional data management techniques and
semantic information into web-based frameworks and systems. In this paper, we
continue focusing on identifying challenges for building web-based useful services and
applications, and for effectively extracting and integrating knowledge from the Web.

Keywords: Knowledge based systems, Model Driven Architecture, reasoning,
Semantic Web, ontology.

1. Introduction

Searching in web is a topic which gains importance for the daily life of everybody in
today’s information society. Web users have experienced the hype of Web 2.0, acquired
knowledge about new innovative user interfaces like Flicker, Del.ico.us, Google Maps and
YouTube and become User 2.0. It is interesting to analyze the conceptual basis of the
Semantic Web from a methodological point of view. It is important to keep in mind that we
are here talking about data that are meaningful not only for humans but in a first instance for
computers. Human beings do not need any markup metadata tags for understanding current
Web pages. For them, the existing Web is already the semantic one. But for machines it is
meaningless, and nonsemantic. Consequently, a question arises about the point at which the
Webbecomes meaningful for computers, in other words, becomes semantic and to what
extent it can be possible. The Semantic Web promotes the vision of an extended Web of
machine-understandable information and automated services that allows knowledge
technologies to reach Web-scale. The explicit representation of the semantics of the data and
of the services will enable a new Web that provides a qualitatively new level of service.
Automated services will improve in their capacity to assist humans in achieving their goals
by “understanding” more of the content on the Web, and thus providing accurate filtering,
categorization, and searches of information sources. The idea of the “samess” of Web data
will provide a new solution to many current problems, such as more meaningful searches on
Web. The use of RDF, OWL, or other high-level metadata technologies can make Web
search even more powerful and computers will be able to automativally convert complex
expressions from one domain-specific into another in order to process them.
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In this paper we propose an ontology matching paradigm based on the idea of
harvesting the SemanticWeb, i.e., automatically finding and exploring multiple and
heterogeneous online knowledge sources to derive mappings. We adopt an experimental
approach in the context of matching two real life, large-scale ontologies to investigate the
potential of this paradigm, its limitations, and its relation to other techniques

Logic
(*Computers
that make inferences”)

Ontologies
("Models of the world")

\ \

’ )}
/ - /
Metadata
(*The Web of meaning”)
\
URI
(*Everything has a URI")

Figure 1: Block semantics

This paper will be divided in three parts. The first covers the basis of both main topics
ontology, semantic web and standards. The second part, explain the Model Driven
Architecture. The last is the central one, it starts with a review of several approaches and aim
to bridge the gap between ontology development and software engineering methodologies.
We will also discuss the possibilities and the benefits provided by mixing models and web
reasoning.

2. Explore vs. Analyze

Another tension in user interface design is that between exploration and analysis. The
WWW is something we explore, following links on a hunch that they will take us
somewhere useful, reassessing the situation after each link. Exploring the semantic web in
this way involves moving from node to node, finding more arcs, and reassessing our next
move at each step. Most data applications, such as money management or calendar
management, however, allow us to sort, process, and visualize data that has a very well-
defined structure, such a set of bank transactions each with a date, payee, and amount. To
deal with these needs the Tabulator operates in two interlocking modes — exploration and
analysis. The user can start using the Tabulator by submitting a URI, or by adding
”?7uri=URI” in the location bar of the browser. In the exploration mode, the user is unaware
of what data is available, and can explore an RDF graph in a tree view, expanding nodes to
get more information about them. As the user does this, the Tabulator implicitly follows
links that may contain more RDF data about the relevant nodes. To move to the analysis
mode, the user can select certain fields (arcs or predicates) to define a pattern, and ask the
Tabulator to find all examples of that pattern. The Tabulator then performs this query,
following links as it attempts to match the query pattern to the RDF graph. The results of a
query can be displayed in a number of modular views, including tables, and projections of
time and space axes onto a calendar and map. These allow the dense presentation of data that
one expects from domain-specific applications. One can start a new exploration from any
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table cell, or point in a calendar or map, and switch back to the exploration mode. If the
subgraph pattern has temporal or spatial coordinates, these tables can be projected onto the
calendar/timeline view or map view respectively. The user can double-click on any instance
of a dense display of the selected cases to open a new exploration at that point. Exploration
and analysis therefore can be interleaved as the user tackles the task at hand.

3. Exploring in outliner mode

Many RDF visualizers such as IsaViz and RDF Author represent data as circle- and-
arrow diagrams. This gives one a feel for how a small number of things connect. It allows
one to see clustering when a large number of things are related by the same properties, such
as in Foafnaut or How/Why diagrams developed at W3C. Circles and arrows are very
intuitive and useful when trying to understand the structure of data. However, it is not an
appropriate way to look at data with many nodes and many different properties. It is not used
in applications we think of as handling data, such as personal financial management, music
management, calendar management programs, for example. In these cases tables or matrices
are used. These are the densest way of comparing objects of the same class (strictly, which
are likely to share common properties). mSpace is an example of a table based semantic web
browser. These table-based systems, though, tend to operate on a restricted set of data, and
do not naturally allow browsing outside it. The outliner mode of the Tabulator is an
extremely common user interface metaphor and clearly natural for tree-oriented data. People
are typically very comfortable in a tree-like environment. In fact, much data in the world has
been organized into trees, and the web is largely composed of overlapping trees with local
roots all over the place. This suggests that in fact a tree-oriented browser will feel natural
even though the world is actually a web. In early hypertext, Peter Brown’s Guide system was
an outliner, and the Gopher system was a presented as tree (not in outline mode) though in
fact it was a web. TreePlus, like outline mode, maps a graph to a tree, but it appears designed
for graphs of homogeneous type, whereas Tabulator’s outliner mode targets a heterogenous
typed graph. The outliner view uses a denser tabular format designed to meet user demands
for more information to be visible at a time. Another related approach is Ghoniem’s work,
which deals with visualizing large complex graphs with single arc types but their matrix
form is different from the table view used in Tabulator. The outliner browser of the
Tabulator is quite straightforward. Most of the design decisions involve how to represent
options to load data, and whether to load it automatically - both of which have many
variations.

4. The Model Driven Architecture (MDA)

The Model-Driven Architecture starts with the well-known and long established idea
of separating the specification of the operation of a system from the details of the way that
system uses the capabilities of its platform. The Figure 2 gives a general view of the MDA
approach. We can see that a construction of a new Information System begins with the
development of one or more requirements models (CIM). Then we may develop models
independent from any platform (PIM). In theories, the latter models must be partially
generated from the former. Platform independent models must be permanent, i.e. they do not
contain any information about execution platform (is it a J2EE or .NET etc. application). For
constructing the concrete application, we must have platform specific models (PSM). These
models are obtained by transforming PIM and adding technical information relative to
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platforms. PSM are not permanent models. All these models are for facilitating code
generation. The MDA approach is widely used and advanced generators exist.

CIM
(Computational Independant Model)

@ PIM
(Platform Independant Model)
i i I |

PSM
(Platform Specific Model)

70N
.r/ / T
”’III ! :
I - [
W ———
0 Code
Y\
s
A |
\\-!

Figure 2: Global view of the Model Driven Architecture approach

4.1 MDA models and semantics

MDA principals are very interesting and allow economizing many times during
application life cycle by code and model generation. However, MDA specification does not
tell anything about semantics on models. MDA is only interested by content and not context
then that using semantics will offers more interesting way in automatic generation.

4.1.1 Why should MDA talk about semantics:

Making transformations between CIM and PIM, between PIM and PSM, and between
PSM and code are done by specifying transformations rules. Nowadays these rules are
manuals and machines cannot generate it because there is no notion of semantics between the
entities that are concerned by transformations.

Business rules are about meanings and act on models. Generating all business rules is
impossible but it would be possible to generate a large set of generics among them. For
example for the model in Figure 3, we should want to generate business rules like:

e Every Human must have a father and a mother.

o I[F a Human is the mother of a Human then this Human is a Woman.

o IF a Human is the father of a Human then this Human is a Man.
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For doing this automatically, it is clear that adding semantics in models is needed.

—'{} Human {}'—

Is father of | ﬁs Is mother of

=» Man Woman

N

Figure 3: A little human model

4.1.2 Eventual solutions for adding semantics in models:
In MDA, an instance of MOF is use for representing models but our works are only

concerned by UML models. For adding semantics in UML models we can use:

UML profile: UML can be used for modeling many domains. The problem with this is
that UML models are so generic that it is impossible to know either it is object
application, a meta-model, a model, a database structures or anything else only by
looking at it. For adding precision, the OMG has standardized the concept of UML
profile. A UML profile is a set of techniques and mechanisms allowing to adapt UML
in a particular and specific domain. UML profile can be used in any UML model and
do not modify the structure of the meta-model. UML profiles are stereotypes or labels
which can be injected into models. After having stuck labels on models, we can make
inference using it. As we can see, doing this can solve our problem of semantics lack
on model in a low level, but this is not exploitable by machines because there is no
notion of logic and taxonomy and semantic is not formally defined.

Object Constraint Language: In UML it was not possible to define the body of an
operation (or a method) so the OCL was standardized by OMG for doing it. OCL
allows expressing any kind of constraints on UML models. For example, we can
express constraints like: “before renting a car you must be sure that it is OK”. Well,
OCL seems to be a good solution for our problem but it is not the case. The first
problem with OCL is that he does not support side effect operations and the second is
that he does not offer automatic inference for machines.

Action Semantic: remember that the main constraint with OCL was that he only
supports no side effects operations. To solve this constraint, the OMG standardize
Action Semantic. Well, now we have a formalism being able to express any king of
operations and constraints but it is not enough. This formalism is complicated to use,
was not created while thinking to machine comprehension and self-use, and do not
have a textual formalism.

As we can see, none of the UML “techniques” is suitable for adding semantics in
models. In other side a new domain of computer is growing more and more: semantic
web. The aim of the semantic web is to make the web both comprehensible by
humans and machines. A part of semantic web is about ontology and reasoning.
Modeling concept defined by ontologies can be used to model the concepts in a
domain, the relationships between them, and the properties that can be used to
describe instances of those concepts. In addition, the Web Ontology Language
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(OWL)[24] supports the inclusion of certain types of constraint in ontology, allowing
new information to be deduced when combining instance data with these logic’s
description. At this point our dilemma was how can we use MDA models and
Semantic Web? Ontology Definition Meta Model was the response to our need.

4.2 The Ontology Definition Meta-model

The MDA and its four-layer architecture provide a solid basis for defining the
Meridel’s of any modeling language, and thus a language for modeling ontology based on
the MOF. The ODM is a proposal for an OMG’s RFP (Request For Proposal) resulting of an
extensive previous research in the fields of the MDA and ontology. The main objective of
the ODM is to bridge the gap between traditional software tools for modeling (like UML)
and artificial intelligence techniques (Logic’s description) for making ontology. The
principle of ODM is to merge two big domains of research which are Model Driven
Architecture and Semantic Web. ODM is still in standardization process at the OMG when
this paper is being written. Basically the ODM allows making ontology using UML (by
using an UML refile with existing tools like Rational Rose or Poseidon) and transforming it
to OWL/RDF, Topic Map or Common Logic (Figure 4).

MOF |
A
UML Ontology
Ontology Mapping | Definition
Profile Metamodel
Language
User . Mapping
Model Car
<owl:Class
public class Car {} OIS o
rr Realizations| ~ rdfID="Car'/>
Figure 1

Figure 4. ODM principle
5. Ontology reasoning

Ontology is an area of great importance for the semantic web. An ontology
establishes the things that a system can talk about and makes reasoning. Describing concepts
and relationships between them formally, offers to machines the ability of making some
varieties of logic, formally or not. Ontology supplies the concepts and terms; logic provides
ways to make statements that define and use them, and to reason about collections of
statements that use the concepts and terms. In the semantic web, logic plays many different
roles:

1. Firing rules: having a set of facts, take a decision.

2. Making inference on facts: for example if we know that Adam’s wife is Eve, we can
infer that Eve is a woman.

3. Explaining why a particular decision has been reached.

4. Detecting contradictory statements and claims.

OWL exploits results of more than 15 years of Description Logics (DL) research.
Indeed, for OWL a semantic was defined such that very large fragments of the language can
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be directly expressed using so called Description Logics. Description Logics is a family of
logic based Knowledge Representation formalisms descendants of semantic networks. It
describes domains in terms of concepts (classes), roles (properties, relationships) and
individuals. In description logics terminology, a tuple of a T-box and an A-box is referred to
as a knowledge base. An individual is a specific named object. With some restrictions, one
can state that the logical basis of OWL can be characterized with the description logics
SHIQ(Dn)—. This means, with some restrictions, OWL documents can be automatically
translated to SHIQ(Dn)— T-boxes. The RDF-Part of OWL documents can be translated to
SHIQ(Dn)— A-boxes.

The logic SHIQ(Dn)- is interesting for practical applications because highly
optimized inference systems are available (e.g., Racer). In such systems, the following
reasoning can be made with T-box:

1. Concept consistency: Is the set of objects described by a concept empty?

2. Concept subsumption: Is there a subset relationship between the set of objects
described by two concepts?

3. Find all incoherences between the concepts mentioned in a T-box. Inconsistent
concepts might be the result of modeling errors.

4. Determine the parents and children of a concept: The parents of a concept are the
most specific concept names mentioned in a T-box which subsume the concept. The
children of a concept are the most general concept names mentioned in a T-box that
the concept subsumes.

With A-box we can answer the following questions :

1. Check the consistency of an A-box: Are the restrictions given in an A-box w.r.t. a T-
box too strong, i.e. do they contradict each other? Other queries are only possible
w.r.t. consistent A-boxes.

2. Instance testing: Is an individual instance of a concept? The individual is then called
an instance of the query concept.

3. Instance retrieval: Find all individuals from an A-box such that the objects they stand
for can be proven to be members of a set of objects described by a certain query
concept.

4. Computation of the direct types of an individual: Find the most specific concept
names from a T-box of which a given individual is an instance.

5. Computation of the roles which make reference to an individual.

Given the background of Description Logic, these inference services can be used to
solve actual problems with OWL knowledge bases.

In next section, we will see how ontology reasoning can be used to solve the lack of
semantics in models.

5.1 Our Approach for business rules automatic generation

Our principle is to use the advanced researches in Semantic Web, to combine it with
Model Driven Architecture in order to make automatic business rules generation.

For generating business rules automatically, we will use principally the semantics in
OWL format.

In OWL reasoning, we can make automatic reasoning both with structures (TBox)
and assertions on individuals and properties (ABox). In our case for example, if we have:
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Predicate : Domainl7——Domain2
This declaration means that we have a property Predicate going from the domain
Domainl to the range Domain2.
So we want to generate that:
IF
Objectl Predicate Object2
THEN
Obijectl is of type Domainl
AND
Obiject2 is of type Domain2

Reasonings are done using both domain and range restrictions, individuals and also
properties’s characteristics (functional, transitivity, symmetric, inverse, etc.)

The Figure 5 describes our approach: using ODM, our model is generated in
OWL/RDF model and this last one is enriched with semantics. With this semantically rich
model two solutions are possible for generating rules: serialize the rich model in XMI and
use e.g JMI for parsing it manually. Another solution is making inference directly with the
OWL model using an OWL reasoner. We have adopted the last solution because there exist
good OWL Reasoners and this solution uses less intermediary steps.

Models
Ontology
OWL/RDF

Model + Semantic

Business Rules
generation
and plus

Semanitc’s
enrichment

Figure 5: Our approach

Recall that on goal is not to generate all kinds of business rules. Indeed, this is
infeasible. However, the part of them that able to generate will save time for business
experts. Figure 6 summarizes our approach throughout MDA layers. As we can see the first
step will be a generation according to the Computation Independent Model (CIM) in an
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OMG SBVR like syntax (in strict natural language), the next step will be to generate
executive rules according to the Platform Independent Model using our rule language and
models based on XMI like standard. At the PIM level either our business rules language
ERML, the RIF W3C standard, the PRR OMG proposal or RuleML may be used. At this
step we use our “translators” for generating rules at the PSM level for a specific rule engine.
If in the future, a standard business rules language is adopted, we’ll either make a
“translator” from our language towards the new standard or either store directly rules in the
new formalism.

Models / ;:‘t‘Semantlc

. Web A
2 u
t
Automatic Generation o
m
a
Semantic t
Of Business i
Vocabulary ¢
cIM and Business Rules
- G
PIM e
Production Rule ¢ n
Rule Interchange €
Representation Format ;
t
e e i ¥
o
PSM |Drools DRL| [JRulesIRL| |Jess CLP n

Figure 6: Our approach throughout the MDA layers

5.2 Implementation

Our approach is being implemented in a system of E-Government web application’s
generator from specifications. Figure 7 describes its architecture. A studio is used for
allowing business experts to specify the future web application. During specification,
business experts can use an integrated rule editor in natural language for writing business
rules. First, we have worked on creating a rule language independently of any rule engine
after having studied the previous attempts of rule’s standardization. From the beginning we
have chosen to implement our own rule language together with translators from this language
to some other ones. Few attempts for standardizing rule languages were proposed in the past
without success. CommonRules and RuleML were the most promising.

It’s important to note that our goal was not to add a new rule language to the
standardization process but, as we work in an industrial project, it was simpler to develop our
own rule language than using one which may be accepted or not in this standardization
process which is only in its beginning phase. ERML is also used in another project for
automating ergonomic rules guideline inspection for web sites. The process of standardizing
business rules formalism is in serious progress with OMG and W3C workgroups.
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After this step of getting business rule formalism the next step was to implement our
approach on business rules automatic generation. Figure ?? shows a first prototype of our
approach in an eclipse environment. Our model is an ECore model, our semantics is in
OWL. For us, the Ontology Definition Metamodel (ODM) arrives just in time, while we
were thinking about how to use directly our semantics in OWL with MOF models (here
ECore). We use an eclipse implementation of ODM (EODM). The process is the following:
use EODM for transforming our ECore model to OWL model. This OWL model is a simple
ontology (taxonomy) model. After this, using the UML profile of ODM, we enrich the OWL
model with Abox and Thox assertions, this is done using any UML tool (in our case
MagicDraw) supporting profiles. The next step was to use an OWL reasoner like Racer or
EODM reasoner for making inferences according to the domains, ranges and properties for
generating business rules. At this state of the implementation, business rules are generated in
a Semantics of Business Vocabulary and Business Rules (SBVR) like format.

E-Government E-Government

Studio Generator
Rule editor ‘:> ERML <:|
In Generator

Natural language
E-Government :

Engine
Execution Targete.d
o
Format
Drools, Jrules drl, itl, jess, etc

Figure 7: Architecture of our E-Government web application

6. Conclusions

A business rules application is intentionally built to accommodate continuous changes
in business rules. The ability to change them effectively is fundamental for improving
business adaptability. The platform on which the application runs should support such
continuous changes. Offering to knowledgeable business people (experts) the possibilities to
formulate, validate, and manage rules in a “zero-development” environment brings more
value-added to this notion of “computer sciences in humanity’s service”. Allowing an
automatic generation part of this business rules will be of valuable help. In this paper, we
have seen that, by combining the two domains, Model Driven Architecture and Semantic
Web, a solution is possible.

Right now we can only make generation according to the Computation Independent
Model (CIM) in a OMG SBVR like syntax (in natural language). Due to the fact that the
standardization of SBVR is recent, no implementation does exist. The best to our knowledge,
the only free implementation we know is SBeaVER which is not at an advanced level and, at
this moment, can only express Business vocabulary and not Business Rules. The next step
will be to generate executive rules according to the Platform Independent Model using our
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rule language and models based on XMI like format. The last step will be to have an editor
allowing to edit both models and semantics.

Making simple generic business rules generation possible from models facilitates the
use of the business rules approach which allows easier systems maintenance. It’s clear that
generating all kinds of business rules is an utopia and we must delimit the degree of
generation we want to obtain. Adding semantics to conceptual models open exciting and
interesting domains of applications like information merge.

The merits of our solution were twofold: the rooting in the tradition of Software
Engineering and the use of sophisticated, up-to-date Web Engineering technology. We have
given the maximum attention to “the method”, consisting of gathering requirements,
producing formal specifications, and then adapting them to the new context of the Semantic
Web.
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Abstract. The long and rather far reaching strides in technology have changed the means and
modes of communication world-wide. A mobile messaging application WhatsApp, which is
available for Android phones, the iPhone, Blackberry allows the exchange of messages via
SMS for free. This has resulted in users creating groups as the group members can be literally
‘unlimited.” Even more amazing is that images and audio messages can be sent and forwarded
at length. In Malaysia, this has caught on as an alternative to Face book especially since it is
less “public’ and it can be done as a click of the fingers on your mobile device. Some popular
WhatsApp groups include work-place /department groups, lecturer-student groups, book club
circles, similar interest circles, old school/institution/coursemate/classmate groups. Some of the
participants are as young as 11years and as old as 75. This trend is predicted to stay for a long
time. This paper presents a conceptual study of this communication trend by looking at 200
respondents and what they have to say about the pros and cons of being a part of a WhatsApp
group.

Keywords: WhatsApp, Communication Trend, SMS.

1.Introduction
What’s H(APP)ening?

In Malaysia, having a mobile phone has become one of the top necessities in product
ownership. Almost every man, woman and child (of appropriate age) owns a cellular
device. With the launch of the WhatsApp application, everyone owning a smart phone
has it installed, the reason being it is convenient, easy to use and incurs no cost.
WhatsApp has become the new mode of communication used among work mates,
classmates, similar interests groups and so on. In Malaysia, school going children as
young as in the third standard, have a WhatsApp account. Some alumni have jumped
on the bandwagon and now there is a never seen before proliferation of group
accounts. What is truly interesting is we have users who range from nine to 75 years
in age. Some work places (units and departments) have made it compulsory to join a
WhatsApp group basically to transmit information (relevant and urgent) to all
concerned at one go.
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Creating WhatsApp Groups

WhatsApp groups are being created at a rate unimaginable at any particular given
times and in any given place. As long as the user has a smart device with wireless or
data access, he or she can download WhatsApp from Play Store and Moborobo in
android and iPhone devices. It is fairly easy to connect to others who have a
WhatsApp account as the WhatsApp icon will automatically appear in the contact
profiles once the contact number is typed in. Group accounts are also easy to start.
One or a few in the group can volunteer to be the administrator thereby giving the
group a decided-upon name and profile picture and keying in the numbers and names
or transferring them from the contact list. You can add and delete contacts
accordingly. In fact, instructions are spelt out clearly so anyone can follow them. The
group profile picture can be changed at random by the administrators; in many
instances, the profiles follow a theme, like Happy New Year or XYZ’s wedding or
Graduation or whatever is the current fad. For clubbers icons, there can be pictures of
particular activities such as a hike, a ride and so on.

2.REVIEW OF SOURCES
Influences of social media technology

Bouhnik and Deshen (2014) pose that WhatsApp has gained ground in schools by
becoming the major source of communication between instructors and learners. The
researchers studied why the educators started setting up WhatsApp groups with the
students stating that motivation, communication, dialogue creation and the
establishing of a positive social environment are the main reasons for such a set up. A
major advantage of using What’s App is its practically ‘no —cost’ charges, the
simplicity of use and the more private nature of such an application. The study proved
the following important outcome :the teachers became more aware of who each
student was, what their motivations and their setbacks were.; there was a more open,
positive social environment in class; the conversation was deliberate due to the
teacher’s presence, thereby making the students improve in their language ; the
students who were not usually too participative in class, were more socially
interactive on WhatsApp; it was also easy to search for materials pertaining to their
subject through search engines; the learning experience could be had beyond the class
room enclosure. Over the course of using the WhatsApp the groups went beyond the
initial aims of the use. Communication between instructor and learner became more
convenient and challenges could also be addressed and overcome. Being skilled at
team work is one of the major needs of the century and one way of acquiring this skill
is WhatsApp group communication. It was concluded that if WhatsApp were to
become a common tool in the educational environment, research would need to be
conducted to find out the best form of integration in pedagogical goals.

Still on the topic of learning influences, Yeobah and Ewur (2014), believe that it goes
without saying that the use of social networking applications among the tertiary
students in Ghana will rise alarmingly. The study carried out sought to examine how
the students felt the use of the WhatsApp Messenger impacted their learning process
and the learning environment. For the purpose of the study, 50 students from 50
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institutions of higher studies were interviewed and 500 questionnaires were
distributed after which the results revealed that the students felt negatively impacted
by the use of this application in the following ways : (i) the focus was more on the
messages, in responding to them which was time consuming; (ii) the grammatical
construction kind of went haywire and the spellings became atrociously erroneous;
(iii) it led to putting off what needed to be done then and there for a later time; (iv)
time management between academic and online activities suffered an imbalance and
(v) study schedules were not being kept to , among other difficulties. This easy-to-use
application became cumbersome in the long run due to the reasons stated above,
thereby causing an overall negative effect on the Ghanaian students.

According to Maniar and Modi (2014) applications such as WhatsApp helped connect
friends and relatives in spite of the busy schedule of those who work and study away
from home and familiar contacts. The cost of calls can be cut down dramatically by
switching to WhatsApp messaging. College students from a college in western India,
who were the sample of the study conceded that they used WhatsApp most of the time
and that besides effective communication with family, there was much they gained
through its use in their education.

Smart phones, the devices into which the applications are featured are causing a
revolution even in the field of medicine. Johnston, King, Behar and Sevdalis (2015)
looked at the use of WhatsApp in a medical environment, where it was found that
interns made use of this application for initiating communication in which clinical
questions were asked and responded to. The communication between team members
of a clinical group proved to be beneficial and seemed to be a novel way for senior
physicians to monitor their junior colleagues without increasing patient risk.

In the field of journalism, social media technologies are giving rise to the new
journalist, where more and more readers are following the accounts of preferred
individual journalists over the general news published. Thomas (2014) says that many
of the websites such as Hufftington Post began as blogs but have risen to become
major websites that receive many clicks and comments daily. The new journals are
themselves sourcing materials from the internet and various social networking
websites to tell their stories. This has given rise to news agencies that help to verify
the content that these journalists churn out. The new breed of journalists are becoming
more self-sustaining and fitting into their own moulds, creating a fan following, to put
it aptly. This development apparently encourages healthy competition ... or does it?
Thomas also says that the fact that WhatsApp processes billions of messages from its
ever-increasing number of users only makes it a major presence in the news scenario
and this further helps journalists to disseminate information with a click of a button.

Lodder (2014) claims that within a year or so, smart phone users will total more than
five million and that more and more apps will be designed to contain address books,
music videos, audio, phone logs (history) and so on. Lodder is concerned about
privacy laws which need to be considered especially with the proliferation of smart
devices. Terms of contract, for the main purpose of privacy must be re written and
laws need enforcement. In the case of WhatsApp, the Dutch Privacy Authority states
that this application had violated globally recognized privacy rules such as retaining
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the numbers of non-users in the hash form rather than deleting them. In this research,
the author also discusses the copyright issue of the Pandora app in the European
Union. The internet has always caused problems for the legal system since its
establishment. Further, the widespread mobility of the population crossing over fluid
boundaries of regions only increases legal problems if found that certain information
is carried over the borders that should not have crossed over in the first place.

The sources have looked at and linked the use of and impact of WhatsApp in the
fields of education, journalism, law and medicine.

3.METHODOLOGY

A qualitative methodology has been adopted in this paper to extract the participants’
opinion (Creswell, 2007) of the whatsapp phenomenon. The informants were chosen
on a purposeful sampling basis (Patton, 2002) due to the breadth of knowledge
provided for the data required in this research. Voluntary participation of 15
WhatsApp groups comprising 200 group members in toto ranging from work-groups
to interest groups in the Klang Valley and across the globe helped in providing the
relevant information for this study. The participants are mostly urbanized and
globalized individuals.

An in-depth interview approach via WhatsApp, Skype and face—to-face was adopted
for the various groups thereby enriching the corpus. The face-to-face interviews were
video recorded on a Samsung Galaxy Note 4 smart phone with the consent of the
participants, a few in groups (four of them at one sitting). The open-ended questions
that were posed to get the participants’ opinions enabled the authors to understand
their perspectives of the group-based applications. Pseudonyms were provided to the
participants and the interview later transcribed verbatim. It is note-worthy that the
group names were the real ones.

Three groups of five members in each group, including the group administrator
participated in face-to-face interviews at three different eateries at three malls in.
Malaysia’s capital city Kuala Lumpur, namely Wangsa Walk, Mall, KL Festival City
and Nu Sentral. One group was interviewed at one of the government-run secondary
schools after school hours. Twelve members were met at the workplace to conduct the
interviews. The younger participants (aged 13-15) were excited at being recorded
while being interviewed and were very enthusiastic is answering the questions. Prior
permission was obtained from the parents to interview the school going groups. The
two groups were represented by four members, including the group administrator
from each of the larger groups.

Peer checking was conducted on the interview transcription in order to ensure the
accuracy of information. A few of the extracts will be highlighted in the process of
the discussion.
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TAKING THE WHATSAPP TRAIL

There were certain interesting findings about how users go about creating names for
the groups, and about who joins the groups, the frequency of access, what group
administrators have to say about the members and what users think are the pros and
cons of WhatsApp messaging.

Table 2-Group Names, types and member count and frequency of messages

Name of group Group Type Number of
members
Breaking News School(class) 21
Life in School School (class) 8
Staff School (teaching staff) 12
Badminton Buddies School Extra Curricular 9
Hermonites Alumni (school) 28
D’ Angels Alumni (school) 16
OLA Alumni (college) 20 and counting
Gen X Moms Alumni (college) 8
Eagles (fall out group) Alumni (college) 7
English for Engineering Work group 4
English for Management Work group 4
Department Work group 16
Revision Study group 4

The Paperback Book Club

Similar interest/s group

28 and counting

Hot Trekkers

Similar interest/s group

15 and counting

As is seen in the above table, some are very generic names whereas others are
personal and creative, such as the choice of ‘Breaking News’ by a secondary two
class group. Some are easier identifiers of the group type for example the
departments, the profession or the interests. The fall out group is something like a
sub-group, breaking away from a larger one as the people decided the others either
did not serve their purpose and/or it paid to have a sub group due to similar
objectives. The numbers varied from a mere 4 to almost 50.

The participants were also asked about how frequently they messaged and most
replied that it was usually a thread or a stream; one kick-started a greeting or a
particular topic drawing in members who were interested to contribute to the
conversation thread. The content comprised jokes, pictures/photographs, video clips,
comments and since the past year or so, voice recording which included birthday
greetings and songs. A few members of the group just followed the thread without
commenting or contributing. Many were aggressive, active members, giving
comments at every possible juncture, or responding to whatever was asked. In some
cases, the members just wanted to share information or opinions on issues without
expecting feedback. There were a few passive members who were literally ‘invisible’
until they were drawn out of their ‘hibernation’ by the constant reminders and ‘knock
knock where are you’ questions.
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Groups-in Sync

The various group administrators were asked a few questions to which the responses
are tabulated in the table below:

Table 1: Group Admin responses to being admin, reasons for starting the groups and
the pros and cons of being on the group platform.

Questions Jay Sam Aliya Kayla Sunny
How did you By As the unit | | volunteered | I have Asked by
become the popular leader of good my Boss
group demand. | the subject, compute
administrator? | l amthe | I took the r skills

geek of initiative S0 my
the group circle
so it fell asked if
upon me I could
start the
group
Why did you There To ensure | just wanted | To keep | Asked by
start the group | was a that the us all to stay | everyon | my Boss
in the first need to informatio | intouchand | e
place? keep n, support each | updated
people in | especially | other on
the loop | urgent relevant
ones reach activities
the group or any
decision
needed
to be
made
What are the To get To be able | To know Share Connecti
advantages of | informati | to consult | what is informat | ng with
being ina onon with one going on ion on the unit,
WhatsApp time; to another; it | with one subjects, | getting
group? exchange | helpsin another, to ask updates
opinions | decision share about regularly,
making interesting homewo | sometime
regarding | jokes and rk, to sonan
tests, exam | pictures, to ask for hourly
questions, | plan trips help basis
assignment | and make regardin
assessment | proper g class
sand so on | decisions, work, to
just to chill confirm
asitis more | about
personal and | timings
intimate than | for co-
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Facebook curricula
r
activities
What are the | Interfere | Other Some Some Have to
disadvantages, | nce  as | elements ‘forwards’ classmat | be on our
if any? you have | such as | are es keep | toes and
to make | ‘forwards’ | repeatedly respondi | check
sure you | are shared | sent; some | ng and | messages
check at | and two | very long | others all the
intervals | members extracts are | are very | time; we
and share sent  which | quiet feel
respond responses are difficult restrained
whereas to read at as our
others are | one  scroll; Boss s
silent too many part of the
emoticons group;
are used. opinions
given are
done with
careful
considerat
ion; and
be asked
to change
the icon
or add on
group
members
How are the | Most are | Everyone Participation | If  no | Everyone
