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By 1980:

DCS, PLC

By 1990:

DCS, PLC, PC

Ethernet

2000:

Smart transducers, DCS, PLC, PC

Field buses, ethernet, internet

2010:

Wired/wireless smart transducers, DCS, PLC, PC

Field buses, ethernet, internet, wireless networks

?

Time

Transistor

Digital microprocessor

PC

Field buses, industrial ethernet

Wireless networks

Procedural programming (C, Pascal)

Object-oriented programming (C++, Delphi)

New operating systems (Windows, Linux)

Visual programming (LabVIEW, Visual Basic)

Java virtual machine

Internet

.NET Framework

Web-services

Pneumatics

Information technologiesMicroelectronics

Ethernet

Smart transducers
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"#$ :#)'%$( 5,+*0 ,- %#$ ;<= '.)%5,(&> ) 0$(9/+$7,(/$-%$3 &/33.$?)($

0,.*%/,- %)(4$%$3 5,( /-0%(*&$-%)%/,-6 "#$ ;<= '.)%5,(& ?)0 %$0%$3 /-

,(3$( %, 2-,? /%0 +)')1/./%/$0 )-3 ./&/%)%/,-06 "#$ %$0%0 ?$($ +,-3*+%$3

,- ) ($). '.)-% $@*/''$3 ?/%# ).. %#$ /-0%(*&$-%)%/,- -$$3$3 %, (*-

+,-%(,. .,,'0 5,( '($00*($> .$9$.> A,? )-3 %$&'$()%*($> @*)-%/%/$0 ?/3$.8

5,*-3 /- %#$ '(,+$00 /-3*0%(86 "#$ .,,'0 ?$($ +.,0$3 18 %?, +,-%(,.

0%)%/,-0 )-3 0*'$(9/0$3 18 ,-$ $-4/-$$(/-4 0%)%/,-6 "#$ %#($$ 0%)%/,-0

?$($ ./-2$3 %,4$%#$( %#(,*4# ) BCC D1/% $%#$(-$% -$%?,(26 "#$ ($0*.%0

,1%)/-$3 .$3 *0 %, %#$ 5,..,?/-4 +,-+.*0/,-0E
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&$)0*($&$-% )-3 +,-%(,. 080%$&06 "#$ 080%$& )0 ) ?#,.$> )-3 %#$

+,-%(,. .,,'0 /- ')(%/+*.)(> 1$#)9$3 ?$..6 F.. 0%)%/,-0 ?,(2$3 )0

$G'$+%$36
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 !" #$%&' () *+$,,- ./0,12'34&05 6&412728, )9:;<- =1' :'&,&20- 6&412728,

*1>77- ?(@AB@- CDD=- /(E9 FGHADG=IJ!F!HD

 C" K>L1>M N&,4O>1- .@PP+&>' 6&412728, )9:; Q1$R>S21T *1251$RR&05<-

6&412728, *1>77- ?(@AB@- CDDC- /(E9 FGHADG=IJ!UCCC

 =" V37,$%2 @+2072- Q$W&2 X$7$,&- Y$13R& Z302- [&\$M 6$4O&1$\3- .B>W

(>1%&4>7 A X204>P,7- @14O&,>4,31>7 $0' @PP+&4$,&207<- (P1&05>1- V>1A

R$0M- CD!D- /(E9 FGHA=JUCDGHHHD

 U" @'$R Q1>>R$0- @++>0 K20>7- .6&412728, )9:; ]6^ B>W (>1%&4>7 (,>P

WM (,>P<- 6&412728, *1>77- ?(@AB@- CDD=- /(E9 FGHADG=IJ!GCDF

 I"  !!"#$$%&'()*%+,-.&./!*,.%$0(12&$(0!/-3%04.-5$336677)8*3&"9

 J" K3%$+ ^2SM- .*1251$RR&05 BXQ (>1%&4>7<- _`N>&++M- ?(@- CDDG- /(E9

FGHADIFJICJFF=

 G" K37,&0 (R&,O- ./07&'> B&0'2S7 X2RR30&4$,&20 Q230'$,&20<- 6&412728,

*1>77- ?(@AB@- CDDG- /(E9 DGHADG=IJC=DJU

 H"  !!"#$$+000:8;:*(+&!*<.=

 F" :05>0> a) (205- Z$05 ^>>- .?0'>17,$0'&05 /::: !UI! A 9>,S21T>'

(R$1, ;1$07'34>1 /0,>18$4> (,$0'$1'<- /::: /07,13R>0,$,&20 b 6>$A

731>R>0, 6$5$c&0>- [2+) !!- 92) C- PP) !!A!G- @P1&+ CDDH

 !D" ./::: (,' !UI!)D A /::: (,$0'$1' 821 $ (R$1, ;1$07'34>1 /0,>1A

8$4> 821 (>07217 $0' @4,3$,217 A X2RR20 Q304,&207- X2RR30&4$,&20

*12,242+7- $0' ;1$07'34>1 :+>4,120&4 #$,$ (O>>, d;:#(e Q21R$,7<-

/::: /07,13R>0,$,&20 $0' 6>$731>R>0, (24&>,M- ?(@A9a- CDDG- /(E9

DAG=H!AIIFGAG

 !!" ./::: (,' !UI!)C A /::: (,$0'$1' 821 $ (R$1, ;1$07'34>1 /0,>18$4> 821

(>07217 $0' @4,3$,217 A ;1$07'34>1 ,2 6&412P124>7721 X2RR30&4$,&20

*12,242+7 $0' ;1$07'34>1 :+>4,120&4 #$,$ (O>>, d;:#(e Q21R$,7<-

/::: /07,13R>0,$,&20 $0' 6>$731>R>0, (24&>,M- ?(@A9a- !FFG- /(E9

!AIIF=GAFJ=AU

 !C" ./::: (,' !UI!)= A /::: (,$0'$1' 821 $ (R$1, ;1$07'34>1 /0,>18$4>

821 (>07217 $0' @4,3$,217 A #&5&,$+ X2RR30&4$,&20 $0' ;1$07'34>1

:+>4,120&4 #$,$ (O>>, d;:#(e Q21R$,7 821 #&7,1&W3,>' 63+,&'12P

(M7,>R7<- /::: /07,13R>0,$,&20 $0' 6>$731>R>0, (24&>,M- ?(@A9a-

CDDU- /(E9 DAG=H!A=HCCA=
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 !*# $%&&& '() !*+!,+ - %&&& '(./).0) 120 . '3.0( 40./5)6780 %/(801.78 120

'8/5205 ./) 97(6.(205 - Q<08@855 >2336/<7.(<2/ ?02(272@5 ./) 40./5-

)6780 &@87(02/<7 A.(. 'B88( C4&A'D E203.(5FG %&&& %/5(0638/(.(<2/

./) ;8.560838/( '27<8(HG I'9-JKG LMMOG %'NJ M-O"P!-++RR-"

 !+# $%&&& '() !*+!,O - %&&& '(./).0) 120 . '3.0( 40./5)6780 %/(801.78 120

'8/5205 ./) 97(6.(205 - 40./5)67805 (2 S.)<2 E08T68/7H %)8/(<U7.(<2/

CSE%AD 'H5(835 >2336/<7.(<2/ ?02(272@5 ./) 40./5)6780 &@87(02/<7

A.(. 'B88( E203.(5FG %&&& %/5(0638/(.(<2/ ./) ;8.560838/( '27<8(HG

I'9-JKG LM!MG %'NJ ROP-M-O"P!-VL*V-!

 !V# $%&&& '() !*+!,! - %&&& '(./).0) 120 . '3.0( 40./5)6780 %/(801.78

120 '8/5205 ./) 97(6.(205 : J8(W20X >.Y.Z@8 9YY@<7.(<2/ ?02785520

CJ>9?D %/1203.(<2/ ;2)8@FG %&&& %/5(0638/(.(<2/ ./) ;8.560838/(

'27<8(HG I'9-JKG !RRRG %'NJ M-O"P!-!OVO-V

 !O# [\(20 [<8].5G ^, ;, A<.5 ?808<0.G ?, '<@_. `<0a2G $9 N0<81 46(20<.@ 2/

(B8 %&&& !*+!,! '(./).0)FG %&&& %/5(0638/(.(<2/ b ;8.560838/(

;.].c</8G [2@, !!G J2, LG YY, "P-*VG 9Y0<@ LMMP

 !P#  !!"#$$%%%&%'() **+(&)*,$(*-"$(*-".(/,,-01&-("

 !R#  !!"#$$,(23&,4)0*(*5!&)*,$637/($+480-01$,(9:;<=>&-("?

 LM#  !!"#$$,(23&,4)0*(*5!&)*,$637/($+480-01$,(=:;>9>@ABCD&9EF

&-("?

 L!#  !!"#$$%%%&34&)*,$2-!--)G/4(4!4*3$342-G,?& !,

 LL#  !!"#$$H*36&34&)*,$26AH*36$)2-$!/!$"$42$>'9<

 L"#  !!"#$$H*36&34&)*,$26AH*36$)2-$!/!$"$42$<9<:

 L*#  !!"#$$H*36&34&)*,$26AH*36$)2-$!/!$"$42$>>=E

 L+#  !!"#$$%%%&16(E;&)*&I0$06(4!6$16(E;$"+43!.)-!$JK;$! /,8($

(6)!;E$!6'>& !,

 LV#  !!"#$$%%%&)*26"0*L6)!&)*,$MN$!6(!43O$

(!*"%-!) 7,6-(/067"06)4(6&-("?

 LO#  !!"#$$63&%4I4"624-&*0O$%4I4$P-08-O6.)*++6)!4*3.@)*,"/!60.

()463)6F

 LP# `80) d8<580G $>B.Y(80 +, N.5<75 21 e6868</] 4B820HFG $f27.@ 908.

J8(W20X5FG YY, !VO-LM!G ;7`0.W-g<@@G !RPRG %'NJ MMO!MM"PMM

 LR# d.0@ ^2B./ h5(0i3G S<7B.0) ;, ;600.HG $>B.Y(80 !M, ?%A >2/-

(02@FG $E88)Z.7X 'H5(835j 9/ %/(02)67(<2/ 120 '7<8/(<5(5 ./) &/]<-

/8805FG YY, LR"-"!*G ?0</78(2/ I/<_805<(H ?0855G I'9-J^G LMMPG %'NJ

ROP-MVR!!"+OVL

 "M# ;<7B.8@ g, f6(cG ?B<@@<Y 9, f.Y@./(8G $>k ./) (B8 ,J&4 E0.38W20Xj

S8.)H 120 S8.@ 4<38lFG %&&& '21(W.08 ;.].c</8G [2@, LMG J2, !G YY,

O*-PMG E8Z06.0H LMM"

 "!# ;.0(</ 4<33803./G ^8./->0<5(2YB8 ;2/108(G $Q</)2W5 J4 .5 S8.@-

4<38 m'lFG S8.@-4<38 ;.].c</8G [2@, +G J2, LG YY, V-!"G ^6/8 !RRO
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