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Being smarter about Smart 
Factory 

INTRODUCTION 
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SMART FACTORY MATURITY, 
STRATEGIC IMPORTANCE 
AND CHALLENGES 
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:0,0%$&+,:!O.>+,0>>!+#/$(&>C!S0J??!&$?L!+,!&;0!E.??!%0/)%&!$O).&!&;0!L+,6!)E!O.>+,0>>!



"#$%&!'$(&)%*!+,!-.%)/01!2345!$,6!70*),6!8!9)/*%+:;&!<+0%%0!=.6)+,!9),>.?&$,&>!@<=9A!B&6C!2345!! f!

+#/$(&>! &;$&! ()#/$,+0>! >$+6! &;0*! $%0! 0V/0%+0,(+,:! E)%#! &;0! "#$%&! '$(&)%*!

+#/?0#0,&$&+),>I! $,6! ;)G! X.+(L?*! &;0*! E+,6! &;$&! &;)>0! O.>+,0>>! +#/$(&>! 8! +,!

/$%&+(.?$%!G;0&;0%!&;0*!60?+F0%!%0&.%,!),!+,F0>&#0,&!@ZUTAC!

D;0! ?$>&!:%)./!8! &;)>0! &;$&!(),>+60%! &;0#>0?F0>! &)!$?%0$6*!O0! +,! &;0!$6F$,(06!

>&$:0>! )E! 60/?)*#0,&I! G;0%0! &;0*! ;$F0! $,! )%:$,+M$&+),HG+60! "#$%&! '$(&)%*!

+,+&+$&+F0!>.//)%&06!O*!(),>+>&0,&!$%(;+&0(&.%0>!$,6!O0>&!/%$(&+(0>I!($#0!+,!$&!PQC!
S0!(),>+60%!&;+>!$!%0?$&+F0?*!;+:;!,.#O0%!:+F0,!&;0!()#/?0V+&*!)E!"#$%&!'$(&)%*!

60/?)*#0,&>!$,6!&;0!E$(&!&;$&!+&!+>I!$>!$!(),(0/&I!%0?$&+F0?*!,0GC!!

!

7-9-36C/-'M]'45671']6/1M78'1M'M3-7699'
M7L6C2a612MC69'41761-L8'6CU']0107-'
/M5!-12123-C-44'
'

Y)G!;+:;!@),!$!>($?0!)E!4H43!G;0%0!43!+>!&;0!;+:;0>&!/%+)%+&*A!6)!*).!(),>+60%!"#$%&!'$(&)%*!&)!O0!),!$!?+>&!)E!
*).%!()#/$,*J>!L0*!>&%$&0:+(!)OK0(&+F0>_!

Y)G!F+&$?!@),!$!>($?0!)E!4H43!G;0%0!43!+>!&;0!#)>&!F+&$?A!6)!*).!(),>+60%!"#$%&!'$(&)%*!+,+&+$&+F0>!&)!O0!&)!
0,>.%0!*).%!()#/$,*J>!E.&.%0!()#/0&+&+F0,0>>_!

!

'+:C!41!Z0?0F$,(0!$,6!>&%$&0:+(!+#/)%&$,(0!)E!"#$%&!'$(&)%*!+,+&+$&+F0>!

!

S0!$>L06!%0>/),60,&>!&G)!X.0>&+),>!),!&;0!>$#0!&;0#0C!=>!($,!O0!>00,I!"#$%&!

'$(&)%*!+>!)F0%G;0?#+,:?*!$!F0%*!>&%$&0:+(!/%)K0(&!E)%!#)>&!()#/$,+0>C!

!

! '

!"

#!"

$%"

&$"

'"

&%"

#("

#)"

#&"

&#"

!"

& # ( $ ) ! * ' + &%

,-./0123450-.6-76894356:4;5-3<65-6=26-.65>26?0/56-765>26;-9@4.<A/6B2<6/53452C0;6-=D2;50E2
F054?05<6-76894356:4;5-3<60.050450E2/67-365>26;-9@4.<A/67G5G326;-9@25050E2.2//

>0C>2/56@30-305<H
9-/56E054?I.6J6#%$K L6MN,6O51P6Q 4652B.-R?-C<6S3-G@6,-9@4.<T6#%&+

!"#$%&'()*&!"+,#$%&-

!"#$%&-(.*&!"+,#$%&-
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/H699-CL-4'

UE!().%>0I!?+L0!$,*!#$K)%!>&%$&0:+(!/%)K0(&I!"#$%&!'$(&)%*!%)??).&>!$%0!,)&!G+&;).&!

&;0+%!(;$??0,:0>C!Z0#0#O0%I!RfQ!)E!).%!%0>/),60,&>!;$F0!),?*!:)&!$>!E$%!$>!&;0!
/?$,,+,:!>&$:0>I!$,6!$!E.%&;0%!ReQ!G).?6!60>(%+O0!&;0#>0?F0>!$>!$&!0$%?*!>&$:0!)E!

"#$%&!'$(&)%*C!")!E)%!#$,*!+&!+>!F0%*!0$%?*!6$*>C!

!

S;+(;!)E!&;0>0!6)!*).!(),>+60%!&)!O0!$!>+:,+E+($,&!(;$??0,:0!+,!*).%!"#$%&!
'$(&)%*!+,+&+$&+F0>!$,6!>&%$&0:*_!

!

'+:C!21!9;$??0,:0>!%0:$%6+,:!"#$%&!'$(&)%*!+,+&+$&+F0>!

!

S0!;$F0!$?%0$6*!#0,&+),06!+,!&;+>!%0/)%&!K.>&!;)G!(;$??0,:+,:!&;0!#$(%)0(),)#+(!

0,F+%),#0,&!+>!E)%!()#/$,+0>!+,!&;0!#$,.E$(&.%+,:!>0(&)%C!!

")! /0%;$/>!G0! >;).?6! ,)&! O0! >.%/%+>06! &;$&! %0>/),60,&>! >$+6! &;$&! &;0! O+::0>&!
(;$??0,:0! &)! "#$%&! '$(&)%*! %)??).&>! +>! &;0! ()>&! )E! /.%(;$>0! )E! "#$%&! '$(&)%*!

>)?.&+),>C!D)!>)#0!0V&0,&!&;+>!+>!$,!)F0%H>+#/?+E+($&+),!&;).:;I!O0($.>0!G0!6),J&!

O0?+0F0!*).!($,!>+#/?*!/.%(;$>0!$!"#$%&!'$(&)%*!>)?.&+),! ])EE! &;0!>;0?EJC! T&! +>!$!
()#/?+($&06!/%)K0(&!G+&;!#$,*!E$(0&>I!>)!G;$&!G0!%0$??*!#0$,!;0%0!+>!&;$&!&;0!;+:;!

+,F0>&#0,&!%0X.+%06!+,!"#$%&!'$(&)%*!>)?.&+),>!+>!&;0!#$K)%!+>>.0C!

g).!#+:;&!>$*!&;$&!>+,(0!?$&0%!+,!&;0!%0/)%&!G0!E+,6!&;$&!#$,*!()#/$,+0>!$%0!>00+,:!
Z0&.%,!),!T,F0>&#0,&!@ZUTA!E%)#!&;0+%!"#$%&!'$(&)%*!%)??).&>!&;$&!()#/$,+0>!G).?6!

,)&!>00!&;0!()>&!$>!$,!+,;+O+&)%!8!O.&!&;0*!>&+??!,006!&)!E+,6!&;0!./HE%),&!+,F0>&#0,&C!

S;$&J>!#)%0I!,0V&!),!&;0!?+>&!)E!(;$??0,:0>!+>!O.+?6+,:!&;0!O.>+,0>>!($>0!E)%!"#$%&!
'$(&)%*!+,F0>&#0,&!8!$&![PQ!)E!%0>/),60,&>C!!

19% 

22% 

29% 

31% 

40% 

42% 

43% 

47% 

48% 

58% 

Internal organizational challenges 

Lack of standards 

Security 

Complexity of the IT layer outside 
the datacenter 

Challenges integrating OT and IT 

Cost of implementation and 
management of Smart Factory 

Complexity of analyzing data (Big 
Data, AI, Distributed Ledger etc.) 

Lack of skilled staff  

Building the business case for 
Smart Factory investment 

Cost of purchase of Smart 
Factory solutions 
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T,!)&;0%!G)%6>I!?)&>!)E!()#/$,+0>!($,J&!+60,&+E*!$!/%0>>+,:!O.>+,0>>!,006I!$,6!$>!

$!%0>.?&!0F0,!#)%0!>00!&;0!;+:;!+,F0>&#0,&!$>!O0+,:!/%);+O+&+F0C!S0!&;+,L!&;+>!+>!$!

E+,6+,:!&;$&!F0,6)%>!)E!>)E&G$%0!$,6!>0%F+(0>!+,!&;0!"#$%&!'$(&)%*!#+:;&!G+>;!&)!
&$L0!,)&0!)EI!O0($.>0!+&!>.::0>&>!&;$&!#)%0!G)%L!,006>!&)!O0!6),0!&)!;0?/!0,6!.>0%!

#$,.E$(&.%+,:!()#/$,+0>!O.+?6!$!O.>+,0>>!($>0!E)%!"#$%&!'$(&)%*!+,F0>&#0,&C!

S0!:)!+,&)!#)%0!60&$+?!+,!&;0!E.??!%0/)%&C!

'

U-/242MC@56G2CL'

W)>&! ()#/$,+0>! @e2QA! >$+6! &;$&! &;0! /%+#$%*! 60(+>+),H#$L+,:! E)%(0! +>! &;0!9VU!

)EE+(0I!$,6!6.%+,:!&;0!>.%F0*!G0!E).,6!&;$&!/0)/?0!;0%0!#0$,&!&;0!9-UI!9'UI!9UU!
$,6!9TU!/%06)#+,$,&?*C!UE!().%>0I!&;0!9TU!+>!$?+:,06!&)!&;0!TD!60/$%&#0,&I!G;+(;!

;$6! +&>! )G,! ($&0:)%*! E)%! %0>/),60,&>! &)! (;))>0C! 7.&! G0! .,60%>&$,6! E%)#! &;0!

%0>/),>0>!&;$&!G;0,!&;0*!>$+6!&;0!9VU!)EE+(0!&;0*!#0$,&!&;$&!60(+>+),>!G0%0!O0+,:!
#$60!+,!$!&)/H6)G,!#$,,0%C!TE!&;0*!(;)>0!&;0!TD!60/$%&#0,&I!0F0,!+E!&;0!9TU!G$>!

+,F)?F06I! +&! #0$,&! &;$&! &;0! >&%$&0:*! G$>! O0+,:! 6%+F0,! #)%0! E%)#! $! O)&&)#H./!

6+%0(&+),C!!!

N0V&!G$>!$!]^+:+&$?!7.>+,0>>!b,+&JC!D;+>!+>!$!%0?$&+F0?*!,0G!/;0,)#0,),!+,!&;0!/$>&!

E0G!*0$%>!O.&!),0!&;$&!+>!O0()#+,:!+,(%0$>+,:?*!/)/.?$%C!')%!0V$#/?0I!G0!L,)G!

E%)#!>/0$L+,:!G+&;!h)?F)!&;$&!&;0+%!6+:+&$?!O.>+,0>>!.,+&!.>06!&)!%0/)%&!+,&)!&;0!9TUI!

O.&!$!()./?0!)E!*0$%>!$:)!G$>!(),>+60%06!>)!>&%$&0:+(!&)!&;0+%!()#/0&+&+F0,0>>!&;$&!
&;0!;0$6!)E!6+:+&$?!,)G!%0/)%&>!6+%0(&?*!&)!&;0!9-UC!

D;0! /%)6.(&+),! 60/$%&#0,&I! G;+(;! +,(?.60>! &;)>0! +,! (;$%:0! )E! )/0%$&+),$?!

&0(;,)?):*! @UDA! +>! %0?$&+F0?*! 6)G,! &;0! ?+,0! G;0,! +&! ()#0>! &)! "#$%&! '$(&)%*!
60(+>+),H#$L+,:C!U,?*!2[Q!)E!%0>/),60,&>!>$+6!&;$&!+&!+>!&;0!/%)6.(&+),!60/$%&#0,&!

&;$&!#$L0>!&;0!"#$%&!'$(&)%*!60(+>+),>C!T&!>00#>!?+L0?*!E%)#!%0>/),60,&>J!$,>G0%>!

&;$&! &;0! )/0%$&+),$?! &0(;,)?):*! &0$#!$%0! /%+#$%+?*! (),(0%,06!G+&;! %)O)&+(>! $,6!
)&;0%!/?$,&!E?))%!#$(;+,0%*C!!

D;0!TD!60/$%&#0,&!#$60!./!&;0!E+,$?!R2Q!)E!%0>/),60,&>!G;0,!+&!($#0!&)!"#$%&!

'$(&)%*!60(+>+),H#$L+,:C!T,!$!"#$%&!'$(&)%*!),0!)E!&;0!L0*!0?0#0,&>!+>!O0+,:!$O?0!
&)!$,$?*>0!$??!)E!&;0!6$&$!&;$&!()#0>!E%)#!(),,0(&06!#$(;+,0%*I!/0)/?0!$,6!)&;0%!

$>>0&>!@>.(;!$>!&;0!O.+?6+,:!$,6!0,F+%),#0,&$?!F$%+$O?0>!&;$&!$EE0(&!/%)6.(&+),AC!

"+,(0!6$&$!>&)%$:0I!#$,$:0#0,&!$,6!$,$?*&+(>!()#0>!.,60%!&;0!%0#+&!)E! &;0!TD!
60/$%&#0,&I!+&!+>!G+&;!:))6!%0$>),!&;$&!R2Q!)E!%0>/),60,&>!>$+6!&;$&!"#$%&!'$(&)%*!

60(+>+),H#$L+,:!()#0>!E%)#!&;0!TD!60/$%&#0,&C!

'

'

'
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COLLABORATION WITH THIRD 
PARTIES, AND TECHNOLOGIES  
IN FOCUS 

D;0!,0V&!X.0>&+),!&;$&!G0!$>L06!).%!>.%F0*!%0>/),60,&>!G$>!$O).&! &;0!L+,6!)E!
&;+%6!/$%&+0>!&;$&!&;0*!&.%,!&)!;0?/!&;0#!G+&;!&;0+%!"#$%&!'$(&)%*!+,+&+$&+F0>C!

S;+(;!)E!&;0!E)??)G+,:!"#$%&!'$(&)%*!+,+&+$&+F0>!;$>!*).%!)%:$,+M$&+),!0F$?.$&06I!
/?$,,06!)%!$?%0$6*!60/?)*06_!

!

'+:CR1!D;+%6!/$%&*!+,F)?F0#0,&!

'
45671']6/1M78'1-/HCM9ML8']M/04'67-64'

T,!&;0!E.??!%0/)%&!G0!?))L!$&!&;0!$6)/&+),!$,6!#$&.%+&*!)E!&;0!E)??)G+,:!"#$%&!'$(&)%*!/%)K0(&>1!
!
9),,0(&06!S)%L0%!
^+:+&$?!X.$?+&*!(),&%)?!
9),6+&+),!#),+&)%+,:!
D%$(0$O+?+&*!!
=>>0&!/0%E)%#$,(0!#$,$:0#0,&!
".//?*!(;$+,!$,$?*&+(>!
7+:!^$&$!
^+:+&$?!&G+,!)%!E$(&)%*!>+#.?$&+),!
-6:0!()#/.&+,:!
"#$%&!+,&%$H?):+>&+(>!
W$>>!(.>&)#+M$&+),!
<%06+(&+F0!#$+,&0,$,(0!
^+>&%+O.&06!?06:0%iO?)(L(;$+,!
^00/!?0$%,+,:i=T!
!

18% 

25% 

35% 

39% 

44% 

52% 

50% 

43% 

44% 

41% 

48% 

46% 

38% 

42% 

Universities or research institutions 

Manufacturing technology 
providers and IT hardware 

Telecom companies 

Analytics experts 

Consulting firms 

IT services companies 

Software companies / platform 
providers 

 Strongly involved  Somewhat involved 
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("Not involved" not shown) 
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CONCLUSIONS 

'
'
5*(>'N*$):+%#('Wb_cX':"#'%+N"#:(%+K'%+T#(>$#+>'%+'>A#%"'4$:">']:N>*"='
%+%>%:>%T#(Z'
'
6'($:<<'O&>'K"*J%+K')"*)*">%*+'*B'4$:">']:N>*"='%+%>%:>%T#('A:T#':<"#:;='
N*$#'*B':K#':+;':"#'#+>#")"%(#@J%;#Z'
'
4$:">']:N>*"='%(':'E#='(>":>#K%N'*OD#N>%T#'V'$*(>'"#()*+;#+>('":>#;'%>'
dYRQ'JA#"#'RQ'%('$*(>'(>":>#K%N'*B':<<'>A#%"')"*D#N>(Z!
!
5*(>' N*$):+%#(' (:%;' >A:>' >A#=' :"#' )"%$:"%<=' ;*%+K' 4$:">' ]:N>*"=' >*'
%$)"*T#' )"*;&N>' e&:<%>=F' (&))*">' ;%K%>:<' >":+(B*"$:>%*+' :+;' #+:O<#'
#:(%#"':+;'$*"#'#BB%N%#+>'N&(>*$%I:>%*+'*B')"*;&N>(Z'
!

1A#'+&$O#"'*+#'#f>#"+:<'K*:<'*B'4$:">']:N>*"='(>":>#K%#('%('>*'%$)"*T#'
N&(>*$#"'(:>%(B:N>%*+Z'
'
1A#'O%KK#(>')#"N#%T#;'NA:<<#+K#'J%>A'4$:">']:N>*"=')"*D#N>('%('>A#'A%KA'
<#T#<'*B'%+T#(>$#+>'"#e&%"#;Z'
'
4$:">']:N>*"=')"*D#N>(':"#'(:%;'>*')"*;&N#'7M2'%+'&+;#"'>A"##'=#:"('B*"'
ggc'*B'"#()*+;#+>(h'ibc':"#'=#>'>*'(##'7M2'O&>'$:+=':"#'%+'T#"='#:"<='
(>:K#('*B'>A#%"'"*<<*&>(Z'
'
4$:">']:N>*"=';:>:'%('+*>':<J:=(':+:<=(#;Z'\A#+':(E#;'%B'N*$):+%#('
:"#'&(%+K'4$:">']:N>*"=';:>:' %+'O&(%+#((';#N%(%*+@$:E%+KF' Pjc'(:%;'
>A:>'>A#=':"#F'JA%<#'PSc'(:%;'>A:>'>A#=')<:+'>*'%+(%;#'>A"##'=#:"(Z'5:+='
N%>#;'<:NE'*B'(E%<<(':+;'%+>#K":>%*+'O#>J##+'21':+;'M1':('O:""%#"(Z'
'
\#':<(*'B*&+;'>A:>':+:<=>%N(':>'>A#'#;K#'%('#f)#N>#;'>*'$*"#'>A:+';*&O<#'
%+'>A#'+#f>'B%T#'=#:"(Z'
'
M"K:+%I:>%*+(' :"#' :<"#:;=' %+T#(>%K:>%+K' U%(>"%O&>#;' 9#;K#"'
1#NA+*<*K%#(F' U##)' 9#:"+%+KY62' :+;' k&:+>&$' /*$)&>%+K' :(' ):">' *B'
>A#%"'4$:">']:N>*"=')<:+(Z!

! !
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METHODOLOGY 

D;0! E.??! >&.6*! +>! O$>06!),! +,&0%F+0G>!G+&;! TD! $,6!UD!60(+>+),H#$L0%>! $&! 23[!

-.%)/0$,!#$,.E$(&.%+,:!()#/$,+0>!G+&;!#)%0!&;$,!`33!0#/?)*00>!G;+(;!;$F0!
$&!?0$>&!"#$%&!'$(&)%*!+,+&+$&+F0>!+,!/?$,C!D;0!>&.6*!G$>!(),6.(&06!+,!W$*!$,6!

a.,0!2345C!

!

!

' !

21% 

30% 
20% 

29% 

UK 
Central Europe (Germany and France) 
Southern Europe (Spain and Italy) 
Nordics (Finland, Sweden, Denmark) 

Repondents by region 

21% 

20% 

10% 10% 

10% 

15% 

8% 
7% 

UK Germany France Spain 

Italy Finland Sweden Denmark 

Repondents by country 

58% 

42% 

500 and 2,500 employees 
2,500 and more employees 

Repondents by company size 

49% 

5% 

25% 

9% 

10% 

51% 

4% 

7% 

8% 

9% 

11% 

11% 

Discrete industry 
Aerospace and defense 

Electrical engineering 
Mechanical and plant 

Automotive 
Process industry 

Metal 
Chemicals 

Pharmaceuticals 
Oil, gas & mining 

FMCG (fast moving 
Energy & power 

Repondents by industry 

54% 38% 

8% 

IT (Information Technology) 
OT (Operational Technology) 
Roughly an even split between the two 

Repondents by responsibility 

11% 

30% 

17% 

13% 

10% 

13% 

6% 

CEO 

CIO / Head of IT 

Head of Digital or 
Deputy 

Head of Data or 
Deputy 

Plant Manager or 
Deputy 

Head of Smart 
Factory or Deputy 

Head of 
Production or 

Repondents by position 
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ANNEX 

U24/9625-7F' 046L-' 72LH14F' 2CU-!-CU-C/-' 6CU'
U616'!7M1-/12MC'

D;0! (%0$&+),! $,6! 6+>&%+O.&+),! )E! &;+>! >&.6*!G$>! >.//)%&06! O*! /%0#+.#! >/),>)%!
'.K+&>.C!

')%!#)%0!+,E)%#$&+),I!/?0$>0!F+>+&!GGGC/$(H),?+,0C()#C!

U%(N<:%$#"'

D;0!(),&0,&>!)E!&;+>!>&.6*!G0%0!()#/+?06!G+&;!&;0!:%0$&0>&!/)>>+O?0!($%0C!Y)G0F0%I!
,)!?+$O+?+&*!E)%!&;0+%!$((.%$(*!($,!O0!$>>.#06C!=,$?*>0>!$,6!0F$?.$&+),>!%0E?0(&!&;0!

>&$&0!)E!).%!L,)G?06:0!+,!U(&)O0%!2345!$,6!#$*!(;$,:0!$&!$,*!&+#0C!D;+>!$//?+0>!

+,!/$%&+(.?$%I!O.&!,)&!0V(?.>+F0?*I!&)!>&$&0#0,&>!#$60!$O).&!&;0!E.&.%0C!N$#0>!$,6!
60>+:,$&+),>!&;$&!$//0$%!+,!&;+>!>&.6*!#$*!O0!%0:+>&0%06!&%$60#$%L>C!

0(:K#'"%KA>('

D;+>! >&.6*! +>!/%)&0(&06!O*! ()/*%+:;&C!=,*! %0/%)6.(&+),!)%!6+>>0#+,$&+),! &)! &;+%6!
/$%&+0>I! +,(?.6+,:! +,!/$%&I! %0X.+%0>! &;0!/%+)%!0V/?+(+&! $.&;)%+M$&+),!)E! &;0!)%60%+,:!

/$%&+0>i&;0!>/),>)%>C!D;0!/.O?+($&+),!)%!6+>>0#+,$&+),!)E! &$O?0>I!:%$/;+(>!0&(C! +,!

)&;0%!/.O?+($&+),>!$?>)!%0X.+%0>!/%+)%!$.&;)%+M$&+),C!!

2+;#)#+;#+N#':+;';:>:')"*>#N>%*+'

D;+>! >&.6*! G$>! /%)6.(06! O*! <+0%%0! =.6)+,! 9),>.?&$,&>! @<=9AC! D;0! )%60%+,:!

/$%&+0>i>/),>)%>!;$6!,)!+,E?.0,(0!)F0%!&;0!$,$?*>+>!)E!&;0!6$&$!$,6!&;0!/%)6.(&+),!
)E!&;0!>&.6*C!!

D;0!/$%&+(+/$,&>!+,!&;0!>&.6*!G0%0!$>>.%06!&;$&!&;0!+,E)%#$&+),!&;0*!/%)F+606!G).?6!

O0! &%0$&06! (),E+60,&+$??*C!N)! >&$&0#0,&! 0,$O?0>! (),(?.>+),>! &)! O0! 6%$G,! $O).&!
+,6+F+6.$?!()#/$,+0>I!$,6!,)! +,6+F+6.$?!>.%F0*!6$&$!G$>!/$>>06!&)! &;0!)%60%+,:!

/$%&+0>i>/),>)%>!)%!)&;0%!&;+%6!/$%&+0>C!=??!/$%&+(+/$,&>!+,!&;0!>&.6*!G0%0!>0?0(&06!$&!

%$,6)#C! D;0%0! +>! ,)! (),,0(&+),! O0&G00,! &;0! /%)6.(&+),! )E! &;0! >&.6*! $,6! $,*!

()##0%(+$?! %0?$&+),>;+/! O0&G00,! &;0! %0>/),60,&>! $,6! &;0! )%60%+,:!
/$%&+0>i>/),>)%>!)E!&;+>!>&.6*C!

' !
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&

'.E+%>.&+>&%;0&?0#6+,:&F#/#,0>0&+,G)$"#%+),&#,6&()"".,+(#%+),&%0(;,)?):*&@H9IA&
()"/#,*J& )GG0$+,:& #& G.??& $#,:0& )G& 6+:+%#?& >0$K+(0>J& >)?.%+),>& #,6& %0(;,)?):*&

/$)6.(%>C&=//$)L+"#%0?*&4M2J333&'.E+%>.&/0)/?0&>.//)$%&(.>%)"0$>&+,&")$0&%;#,&

433&().,%$+0>C&N0&.>0&).$&0L/0$+0,(0&#,6&%;0&/)O0$&)G&H9I&%)&>;#/0&%;0&G.%.$0&
)G&>)(+0%*&O+%;&).$&(.>%)"0$>C&

'.E+%>.& (.>%)"0$>& ()K0$& P)%;& %;0& /.P?+(& #,6& /$+K#%0& >0(%)$>J& +,(?.6+,:& $0%#+?J&

G+,#,(+#?& >0$K+(0>J& %$#,>/)$%J&"#,.G#(%.$+,:J&:)K0$,"0,%&#,6&60G0,(0C&N+%;&#,&
#,,.#?&QRS&>/0,6&)G&4MT&P+??+),&*0,&@U4C2M&P+??+),AJ&O0&($0#%0&+,,)K#%+K0&O)$?6V

?0#6+,:& 6+:+%#?& %0(;,)?):*J& >0$K+(0>& #,6& 0,6V%)V0,6& >)?.%+),>& %;#%& 0,#P?0& ).$&

(.>%)"0$>&%)&6+:+%+W0&O+%;&(),G+60,(0C&

=>&#&O)$?6V(?#>>&"#,.G#(%.$0$&).$>0?K0>J&O0&;#K0&)K0$&X3&*0#$>&)G&0L/0$+0,(0&

#,6&.,60$>%#,6&%;0&(;#??0,:0>&"#,.G#(%.$0$>&G#(0&),&%;0&$)#6&%)&6+:+%#?& G#(%)$*&

%$#,>G)$"#%+),C&Y>+,:&#&P?0,6&)G&).$&)O,&#,6&/#$%,0$& %0(;,)?):+0>J&O0&60K0?)/&
(),,0(%06&>)?.%+),>&%)&(),%+,.).>?*&)/%+"+W0&).$&)O,&"#,.G#(%.$+,:&#,6&)/0$#%+,:&

0,K+$),"0,%C&N0&Z,)O&;)O&%)&#//?*&,0O&%0(;,)?):+0>&>.(;&#>&H)IJ&=HJ&"#(;+,0V

?0#$,+,:J&Q<=&#,6&9?).6&>0$K+(0>C&9),,0(%+,:&+,6.>%$+#?&"#(;+,0>&#,6&60K+(0>&%)&
%;0&+,%0$,0%&%;$).:;&%;0&9?).6&+>&#&"#E)$&>%0/&+,&>+"/?+G*+,:&P.>+,0>>&/$)(0>>0>J&

#,6&O+%;&).$&$#,:0&)G&%$.>%06&(?).6&>)?.%+),>J&O0&"#Z0&+%&0#>*&G)$&).$&(.>%)"0$>&%)&

#6)/%&9?).6&+,&#&()>%V0GG0(%+K0&#,6&O0??V:)K0$,06&O#*C&

N0&O)$Z&+,&(?)>0&/#$%,0$>;+/&O+%;&).$&(.>%)"0$>&%)&()V($0#%0&%;0&")>%&0GG0(%+K0&
>)?.%+),>C&I;$).:;&%;0&+"/?0"0,%#%+),&)G&6#%#&#,#?*%+(>J&")P+?+%*&%0(;,)?):*J&#,6&

"#(;+,0V%)V"#(;+,0& (),,0(%+K+%*J&O0&0,#P?0& (.>%)"0$>& %)&:#+,& +,>+:;%& G$)"& %;0&

)/0$#%+),#?&6#%#& %;0*&:0,0$#%0&0K0$*&6#*C&N0&;0?/& %)& %$#,>G)$"&/$)(0>>0>&#,6&
/$)#(%+K0?*&"#,#:0&#??&#>/0(%>&)G&"#,.G#(%.$+,:&)/0$#%+),>&V&?+K0&#,6&+,&$0#?V%+"0C&

&

&

&

&

&

&

& &

&
+,-./0.1&(,2/-&+/34.5-4&

+%#&6/-78/0.739-:&/-;&
!7.,<,.9=5>&?,3.253-&/-;&@54.53-&
A73,B5&C5:9,-&

A</9D1&
E,2/-F0/34.5-4G7HF87E9.47F0,<&&
&
&
'7E9.47&&&
II&"/H53&*.355.&&
J,-;,-&@K$&L"@&
&

mailto:johan.carstens@uk.fujitsu.com
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!

&0L,)G?):*!\%)./!+>!&;0!?0$6+,:!+,60/0,60,&!-.%)/0$,!%0>0$%(;!$,6!(),>.?&+,:!
E+%#! +,! &;0! E+0?6>! )E! 6+:+&$?! &%$,>E)%#$&+),I! >)E&G$%0I! $,6! TD! >0%F+(0>C! T&! O%+,:>!

&):0&;0%! &;0!0V/0%&+>0!)E! &;%00! %0>0$%(;!$,6!$6F+>)%*! E+%#>I!0$(;!G+&;!$! >&%),:!

;+>&)%*!$,6!?)($?!/%0>0,(0!+,!&;0!E%$:#0,&06!#$%L0&>!)E!-.%)/01!=%6).%!9),>.?&+,:!
\%)./I!9l<!$,6!<=9!@<+0%%0!=.6)+,!9),>.?&$,&>AC!!

S0! $%0! $! (),&0,&HO$>06! ()#/$,*! G+&;! >&%),:! (),>.?&+,:! ^N=C! S0! $%0! &;0!

/%0E0%%06!/$%&,0%!E)%!-.%)/0$,!.>0%!()#/$,+0>!&)!60E+,0!TD!>&%$&0:*I!:)F0%,!&0$#>!
$,6! /%)K0(&>I! $,6! 60H%+>L! &0(;,)?):*! (;)+(0>! &;$&! 6%+F0! >.((0>>E.?! O.>+,0>>!

&%$,>E)%#$&+),C!!

S0! ;$F0! $! >0(),6H&)H,),0! .,60%>&$,6+,:! )E! #$%L0&! &%0,6>! $,6! TD! .>0%>J!
0V/0(&$&+),>C!S0!;0?/!>)E&G$%0!F0,6)%>!$,6!TD!>0%F+(0>!()#/$,+0>!O0&&0%!>;$/0I!

0V0(.&0!$,6!/%)#)&0!&;0+%!)G,!>&%$&0:*! +,!();0%0,(0!G+&;!#$%L0&!,006>!$,6! +,!

$,&+(+/$&+),!)E!&)#)%%)GJ>!0V/0(&$&+),>C!!

9$/+&$?+M+,:! ),! #)%0! &;$,! [3! *0$%>! )E! 0V/0%+0,(0I! G0! )/0%$&0! ).&! )E! >0F0,!

().,&%+0>!G+&;!$!,0&G)%L!)E!4[3!0V/0%&>C!

')%!#)%0!+,E)%#$&+),I!/?0$>0!F+>+&!GGGC&0L,)G?):*C()#!$,6!E)??)G!.>!),!DG+&&0%!)%!
B+,L06T,C!

!

! !

/*+>:N>,'?:(*+'4>:$)#"'

!6/'V':'>#E+*J<*K='L"*&)'/*$):+='
Ri'^*J<%+K'L"##+'9:+#'
-/R7'Q^U'9*+;*+'
0+%>#;'G%+K;*$'

ngg'PQd'PiR'PjRQ'
ngg'PQd'gSQ'd__i'
D(>:$)#"l>#E+*J<*K=ZN*$'
JJJZT#+;*"Z>#E+*J<*K=ZN*$'
JJJZ(%>(%ZN*$'

https://ardour.de/en/
https://ardour.de/en/
https://www.cxp.fr/
https://vendor.teknowlogy.com/
https://www.teknowlogy.com/#/
https://twitter.com/teknow_group
https://www.linkedin.com/company/teknowlogy/
jstamper@teknowlogy.com
https://vendor.teknowlogy.com/
https://www.sitsi.com/
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