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2 12#-345. #632&37&8,9: &"24&8,9:12#-345. #632&37&8,9: &"24&8,9:12#-345. #632&37&8,9: &"24&8,9:12#-345. #632&37&8,9: &"24&8,9:
;<$-< &= -35>;<$-< &= -35>;<$-< &= -35>;<$-< &= -35>

2 8,9: &: 32#-3??$-&: 32.$>#8,9: &: 32#-3??$-&: 32.$>#8,9: &: 32#-3??$-&: 32.$>#8,9: &: 32#-3??$-&: 32.$>#
2 @ A B :8@@ A B :8@@ A B :8@@ A B :8@ 6666&1C>?$C$2#"#632&1C>?$C$2#"#632&1C>?$C$2#"#632&1C>?$C$2#"#632
2 @ 5CC"-D@ 5CC"-D@ 5CC"-D@ 5CC"-D

Outline
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OMAC Concept

open:open: allowing the integration of off-the-shelf hardwareallowing the integration of off-the-shelf hardware
and software components into a  “de facto”and software components into a  “de facto”
standard environmentstandard environment

modular:modular: permitting “plug and play” of componentspermitting “plug and play” of components

scaleable:scaleable: enabling easy and efficient reconfiguration to meetenabling easy and efficient reconfiguration to meet
specific application needsspecific application needs

economical:economical: achieving low life cycle costachieving low life cycle cost

maintainable:maintainable: supporting robust plant floor operationsupporting robust plant floor operation

maximum uptime maximum uptime -- reliable hardware andreliable hardware and
softwaresoftware

minimal downtime minimal downtime -- expeditious repair andexpeditious repair and
easy maintenanceeasy maintenance

As defined in the 1994 Whitepaper…..
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OMAC is more than a
controller
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• International and
Industry Standards

• Standard interfaces
• Commercially available

components conforming
to standard interfaces

• Tools to integrate
commercial components

• Support for
implementations
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OMAC Users Group Purposes

2 : 3??$. #6E$?D&4-6E$&.3CC32&< 3?5#632<: 3??$. #6E$?D&4-6E$&.3CC32&< 3?5#632<: 3??$. #6E$?D&4-6E$&.3CC32&< 3?5#632<: 3??$. #6E$?D&4-6E$&.3CC32&< 3?5#632<
– for technical and non-technical issues

2 F -3C3#$&8,9: &4$E$?3>C$2#&"24&"43>#632F -3C3#$&8,9: &4$E$?3>C$2#&"24&"43>#632F -3C3#$&8,9: &4$E$?3>C$2#&"24&"43>#632F -3C3#$&8,9: &4$E$?3>C$2#&"24&"43>#632
2 9. #&"< &"&-$>3< 6#3-D9. #&"< &"&-$>3< 6#3-D9. #&"< &"&-$>3< 6#3-D9. #&"< &"&-$>3< 6#3-D

– OMAC requirements and operating experiences

2 G ". 6?6#"#$&#/$&". .$?$-"#$4&4$E$?3>C$2#&"24G ". 6?6#"#$&#/$&". .$?$-"#$4&4$E$?3>C$2#&"24G ". 6?6#"#$&#/$&". .$?$-"#$4&4$E$?3>C$2#&"24G ". 6?6#"#$&#/$&". .$?$-"#$4&4$E$?3>C$2#&"24
.32E$-H$2.$&37&8,9: &#$./23?3HD.32E$-H$2.$&37&8,9: &#$./23?3HD.32E$-H$2.$&37&8,9: &#$./23?3HD.32E$-H$2.$&37&8,9: &#$./23?3HD
< #"24"-4<< #"24"-4<< #"24"-4<< #"24"-4<
– satisfies common user requirements

2 : 3??"I3-"#$&J6#/&5< $-< &H-35>< &"-3524&#/$: 3??"I3-"#$&J6#/&5< $-< &H-35>< &"-3524&#/$: 3??"I3-"#$&J6#/&5< $-< &H-35>< &"-3524&#/$: 3??"I3-"#$&J6#/&5< $-< &H-35>< &"-3524&#/$
J3-?4&62&>5-< 56#&37&.3CC32&62#$-2"#632"?J3-?4&62&>5-< 56#&37&.3CC32&62#$-2"#632"?J3-?4&62&>5-< 56#&37&.3CC32&62#$-2"#632"?J3-?4&62&>5-< 56#&37&.3CC32&62#$-2"#632"?
8,9: &#$./23?3HD&< #"24"-4<8,9: &#$./23?3HD&< #"24"-4<8,9: &#$./23?3HD&< #"24"-4<8,9: &#$./23?3HD&< #"24"-4<
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OMAC Users Group Goals

2 !$E$?3>&"&I"< $?62$&8,9: &"-./6#$. #5-$!$E$?3>&"&I"< $?62$&8,9: &"-./6#$. #5-$!$E$?3>&"&I"< $?62$&8,9: &"-./6#$. #5-$!$E$?3>&"&I"< $?62$&8,9: &"-./6#$. #5-$
– an industry common use standard can devolve

2 1273-C&>-3< >$. #6E$&5< $-< &32&8,9:1273-C&>-3< >$. #6E$&5< $-< &32&8,9:1273-C&>-3< >$. #6E$&5< $-< &32&8,9:1273-C&>-3< >$. #6E$&5< $-< &32&8,9:
">>?6. "#632&"24&< 5>>3-#&-$K56-$C$2#<">>?6. "#632&"24&< 5>>3-#&-$K56-$C$2#<">>?6. "#632&"24&< 5>>3-#&-$K56-$C$2#<">>?6. "#632&"24&< 5>>3-#&-$K56-$C$2#<

2 G 3< #$-&.3CC$-. 6"?&8,9: &>-345. #<G 3< #$-&.3CC$-. 6"?&8,9: &>-345. #<G 3< #$-&.3CC$-. 6"?&8,9: &>-345. #<G 3< #$-&.3CC$-. 6"?&8,9: &>-345. #<
– control builders and OEMs actively supplying

OMAC-compliant hardware and software
products

2 9./6$E$&3>$2&6245< #-6"?&"5#3C"#632&C"-L$#9./6$E$&3>$2&6245< #-6"?&"5#3C"#632&C"-L$#9./6$E$&3>$2&6245< #-6"?&"5#3C"#632&C"-L$#9./6$E$&3>$2&6245< #-6"?&"5#3C"#632&C"-L$#
– available to large and small suppliers
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OMAC Working Groups

2 @ D< #$C&M$./23?3HD&1< < 5$<@ D< #$C&M$./23?3HD&1< < 5$<@ D< #$C&M$./23?3HD&1< < 5$<@ D< #$C&M$./23?3HD&1< < 5$<
– OMAC Architecture Working Group
– Real-Time Operating Systems Working Group
– PC Application Integration Working Group
– Microsoft Manufacturing User Working Group
– Packaging Motion Control Working Group

2 @ D< #$C&N 5< 62$< < &1< < 5$@ D< #$C&N 5< 62$< < &1< < 5$@ D< #$C&N 5< 62$< < &1< < 5$@ D< #$C&N 5< 62$< < &1< < 5$
– Business Benefits Working Group

2 : 32#-3??$-&@ #"24"-4&12#$-7".$&1< < 5$<: 32#-3??$-&@ #"24"-4&12#$-7".$&1< < 5$<: 32#-3??$-&@ #"24"-4&12#$-7".$&1< < 5$<: 32#-3??$-&@ #"24"-4&12#$-7".$&1< < 5$<
– HMI Controller API Working Group
– OMAC API Working Group

2 : 32#-3??$-&F -3H-"CC62H&1< < 5$<: 32#-3??$-&F -3H-"CC62H&1< < 5$<: 32#-3??$-&F -3H-"CC62H&1< < 5$<: 32#-3??$-&F -3H-"CC62H&1< < 5$<
– CNC Programming Language Working Group
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End User Applications

2 B $>?".$&FO,&4-6E$< &J6#/&B $>?".$&FO,&4-6E$< &J6#/&B $>?".$&FO,&4-6E$< &J6#/&B $>?".$&FO,&4-6E$< &J6#/&@ A B :8@@ A B :8@@ A B :8@@ A B :8@ 6666&4-6E$<&4-6E$<&4-6E$<&4-6E$<
2 944&. ?3< $4&?33>&< ."2262H&>-3I$944&. ?3< $4&?33>&< ."2262H&>-3I$944&. ?3< $4&?33>&< ."2262H&>-3I$944&. ?3< $4&?33>&< ."2262H&>-3I$
2 944&".35< #6. &$C6< < 632&< $2< 3-&73-&#33?&I-$"L"H$944&".35< #6. &$C6< < 632&< $2< 3-&73-&#33?&I-$"L"H$944&".35< #6. &$C6< < 632&< $2< 3-&73-&#33?&I-$"L"H$944&".35< #6. &$C6< < 632&< $2< 3-&73-&#33?&I-$"L"H$
2 944&-$"?&#6C$&6C"H$&-$.3H26#632&37&< 5-7".$&7626< /944&-$"?&#6C$&6C"H$&-$.3H26#632&37&< 5-7".$&7626< /944&-$"?&#6C$&6C"H$&-$.3H26#632&37&< 5-7".$&7626< /944&-$"?&#6C$&6C"H$&-$.3H26#632&37&< 5-7".$&7626< /
2 944&P 9Q&.3CC526."#632< &752. #632< &#3&< 5>>3-#&>"-#944&P 9Q&.3CC526."#632< &752. #632< &#3&< 5>>3-#&>"-#944&P 9Q&.3CC526."#632< &752. #632< &#3&< 5>>3-#&>"-#944&P 9Q&.3CC526."#632< &752. #632< &#3&< 5>>3-#&>"-#

>-3H-"C&5>?3"4&>"-#&>-3H-"C&43J2?3"4R&-$C3#$>-3H-"C&5>?3"4&>"-#&>-3H-"C&43J2?3"4R&-$C3#$>-3H-"C&5>?3"4&>"-#&>-3H-"C&43J2?3"4R&-$C3#$>-3H-"C&5>?3"4&>"-#&>-3H-"C&43J2?3"4R&-$C3#$
< #"#5< &C326#3-62H&"24&-$C3#$&4"#"&".K56< 6#632< #"#5< &C326#3-62H&"24&-$C3#$&4"#"&".K56< 6#632< #"#5< &C326#3-62H&"24&-$C3#$&4"#"&".K56< 6#632< #"#5< &C326#3-62H&"24&-$C3#$&4"#"&".K56< 6#632

2 B $>?".$&/5C"2&62#$-7".$&C345?$&J6#/&6245< #-D&4$B $>?".$&/5C"2&62#$-7".$&C345?$&J6#/&6245< #-D&4$B $>?".$&/5C"2&62#$-7".$&C345?$&J6#/&6245< #-D&4$B $>?".$&/5C"2&62#$-7".$&C345?$&J6#/&6245< #-D&4$
7". #3&< #"24"-4&3>$-"#3-&62#$-7".$7". #3&< #"24"-4&3>$-"#3-&62#$-7".$7". #3&< #"24"-4&3>$-"#3-&62#$-7".$7". #3&< #"24"-4&3>$-"#3-&62#$-7".$

2 B $>?".$&>"-#&>-3H-"C&62#$->-$#$-&#3&< 5>>3-#&: PB $>?".$&>"-#&>-3H-"C&62#$->-$#$-&#3&< 5>>3-#&: PB $>?".$&>"-#&>-3H-"C&62#$->-$#$-&#3&< 5>>3-#&: PB $>?".$&>"-#&>-3H-"C&62#$->-$#$-&#3&< 5>>3-#&: P
4"#"&H$2$-"#$4&7-3C&4"#"&H$2$-"#$4&7-3C&4"#"&H$2$-"#$4&7-3C&4"#"&H$2$-"#$4&7-3C&95#3: "495#3: "495#3: "495#3: "4&3-&&3-&&3-&&3-&F -3A 2H62$$-F -3A 2H62$$-F -3A 2H62$$-F -3A 2H62$$-

2 A 2"I?$&S"-#&#3&>"-#T&< 5./&"< &7$"#5-$*I"< $4&3-A 2"I?$&S"-#&#3&>"-#T&< 5./&"< &7$"#5-$*I"< $4&3-A 2"I?$&S"-#&#3&>"-#T&< 5./&"< &7$"#5-$*I"< $4&3-A 2"I?$&S"-#&#3&>"-#T&< 5./&"< &7$"#5-$*I"< $4&3-
Q;BN @ *I"< $4&C"./6262HQ;BN @ *I"< $4&C"./6262HQ;BN @ *I"< $4&C"./6262HQ;BN @ *I"< $4&C"./6262H
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OMAC Controller Objective

2 A 2"I?$&.32#-3?&E$243-< &#3&< 5>>?DA 2"I?$&.32#-3?&E$243-< &#3&< 5>>?DA 2"I?$&.32#-3?&E$243-< &#3&< 5>>?DA 2"I?$&.32#-3?&E$243-< &#3&< 5>>?D
< #"24"-4&.3C>32$2#< &#/"#&C"./62$< #"24"-4&.3C>32$2#< &#/"#&C"./62$< #"24"-4&.3C>32$2#< &#/"#&C"./62$< #"24"-4&.3C>32$2#< &#/"#&C"./62$
< 5>>?6$-< &.3276H5-$&62#3&C"./62$< 5>>?6$-< &.3276H5-$&62#3&C"./62$< 5>>?6$-< &.3276H5-$&62#3&C"./62$< 5>>?6$-< &.3276H5-$&62#3&C"./62$
.32#-3?&< D< #$C< ).32#-3?&< D< #$C< ).32#-3?&< D< #$C< ).32#-3?&< D< #$C< )

2 M/$&62#$H-"#$4&.32#-3?&< D< #$C&"24M/$&62#$H-"#$4&.32#-3?&< D< #$C&"24M/$&62#$H-"#$4&.32#-3?&< D< #$C&"24M/$&62#$H-"#$4&.32#-3?&< D< #$C&"24
C"./62$&"-$&&#/$2&4$?6E$-$4&#3&#/$&$24*C"./62$&"-$&&#/$2&4$?6E$-$4&#3&#/$&$24*C"./62$&"-$&&#/$2&4$?6E$-$4&#3&#/$&$24*C"./62$&"-$&&#/$2&4$?6E$-$4&#3&#/$&$24*
5< $-5< $-5< $-5< $-
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OMAC Controller Goals

2 : 3C>32$2#&&I"< $4&>?5H&"24&>?"D: 3C>32$2#&&I"< $4&>?5H&"24&>?"D: 3C>32$2#&&I"< $4&>?5H&"24&>?"D: 3C>32$2#&&I"< $4&>?5H&"24&>?"D
"2"?3H35< &#3&F: &6245< #-D"2"?3H35< &#3&F: &6245< #-D"2"?3H35< &#3&F: &6245< #-D"2"?3H35< &#3&F: &6245< #-D

2 12#$H-"#632&37&#/6-4&>"-#D&>-3.$< <12#$H-"#632&37&#/6-4&>"-#D&>-3.$< <12#$H-"#632&37&#/6-4&>"-#D&>-3.$< <12#$H-"#632&37&#/6-4&>"-#D&>-3.$< <
C34$?62H&J6#/&.32#-3?&$)H)R&< $2< 3-C34$?62H&J6#/&.32#-3?&$)H)R&< $2< 3-C34$?62H&J6#/&.32#-3?&$)H)R&< $2< 3-C34$?62H&J6#/&.32#-3?&$)H)R&< $2< 3-
7$$4I".L7$$4I".L7$$4I".L7$$4I".L

2 : 32#-3??$-< &I56?#&7-3C&I$< #&E"?5$: 32#-3??$-< &I56?#&7-3C&I$< #&E"?5$: 32#-3??$-< &I56?#&7-3C&I$< #&E"?5$: 32#-3??$-< &I56?#&7-3C&I$< #&E"?5$
.3C>32$2#<.3C>32$2#<.3C>32$2#<.3C>32$2#<

2 !$< 6H2&"24&: 3C>32$2#&-$5< $&#3!$< 6H2&"24&: 3C>32$2#&-$5< $&#3!$< 6H2&"24&: 3C>32$2#&-$5< $&#3!$< 6H2&"24&: 3C>32$2#&-$5< $&#3
-$45.$&.3< #-$45.$&.3< #-$45.$&.3< #-$45.$&.3< #
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OMAC Controller
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OMAC Controller Example

2 8,9: &: 32#-3??$-&6< &23#&C323?6#/6.8,9: &: 32#-3??$-&6< &23#&C323?6#/6.8,9: &: 32#-3??$-&6< &23#&C323?6#/6.8,9: &: 32#-3??$-&6< &23#&C323?6#/6.

HMIHMI

IOIO
POINTSPOINTS

Operator controlling several IO points
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OMAC Controller Example
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GMPT Manufacturing Systems
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GMPT SERCOSi

Implementations

2 @ #"24"?32$&:Q: &,"./62$<@ #"24"?32$&:Q: &,"./62$<@ #"24"?32$&:Q: &,"./62$<@ #"24"?32$&:Q: &,"./62$<
2 ,5?#6>?$&9U6< &@ $-E3&9>>?6."#632<,5?#6>?$&9U6< &@ $-E3&9>>?6."#632<,5?#6>?$&9U6< &@ $-E3&9>>?6."#632<,5?#6>?$&9U6< &@ $-E3&9>>?6."#632<
2 B $#-376#&37&M33?&B 33C&,"./62$<B $#-376#&37&M33?&B 33C&,"./62$<B $#-376#&37&M33?&B 33C&,"./62$<B $#-376#&37&M33?&B 33C&,"./62$<
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Discussion Items

2 : 32.$>#&E< )&1C>?$C$2#"#632: 32.$>#&E< )&1C>?$C$2#"#632: 32.$>#&E< )&1C>?$C$2#"#632: 32.$>#&E< )&1C>?$C$2#"#632
2 F$-.$>#632&E< )&G ". #F $-.$>#632&E< )&G ". #F $-.$>#632&E< )&G ". #F $-.$>#632&E< )&G ". #
2 A U>$. #"#632&E< )&B $"?6#DA U>$. #"#632&E< )&B $"?6#DA U>$. #"#632&E< )&B $"?6#DA U>$. #"#632&E< )&B $"?6#D
2 : $2#-"?6V$4&E< )&!6< #-6I5#$4: $2#-"?6V$4&E< )&!6< #-6I5#$4: $2#-"?6V$4&E< )&!6< #-6I5#$4: $2#-"?6V$4&E< )&!6< #-6I5#$4

Mixing controller and drives from
multiple vendors, is it a realistic
solution?
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Implementation Improvements

2 B $45.$&E$243-&< >$. 676. &>"-"C$#$-<B $45.$&E$243-&< >$. 676. &>"-"C$#$-<B $45.$&E$243-&< >$. 676. &>"-"C$#$-<B $45.$&E$243-&< >$. 676. &>"-"C$#$-<
2 A 2/"2.$&.3273-C"2.$&#$< #62HA 2/"2.$&.3273-C"2.$&#$< #62HA 2/"2.$&.3273-C"2.$&#$< #62HA 2/"2.$&.3273-C"2.$&#$< #62H
2 12. -$"< $&< 5>>3-#&#3&Q3-#/&9C$-6."212. -$"< $&< 5>>3-#&#3&Q3-#/&9C$-6."212. -$"< $&< 5>>3-#&#3&Q3-#/&9C$-6."212. -$"< $&< 5>>3-#&#3&Q3-#/&9C$-6."2
"5#3&6245< #-D"5#3&6245< #-D"5#3&6245< #-D"5#3&6245< #-D

2 A 45."#$&$24&5< $-< &32&#/$&I$2$76#< &37A 45."#$&$24&5< $-< &32&#/$&I$2$76#< &37A 45."#$&$24&5< $-< &32&#/$&I$2$76#< &37A 45."#$&$24&5< $-< &32&#/$&I$2$76#< &37
@ A B :8@@ A B :8@@ A B :8@@ A B :8@ 6666

2 @ 6C>?67D&6C>?$C$2#"#632&37&@ 6C>?67D&6C>?$C$2#"#632&37&@ 6C>?67D&6C>?$C$2#"#632&37&@ 6C>?67D&6C>?$C$2#"#632&37&@ A B :8@@ A B :8@@ A B :8@@ A B :8@ 6666
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Trends in Manufacturing

2 9>>?D62H&8IW$. #&8 -6$2#$49>>?D62H&8IW$. #&8 -6$2#$49>>?D62H&8IW$. #&8 -6$2#$49>>?D62H&8IW$. #&8 -6$2#$4
M$./23?3H6$<M$./23?3H6$<M$./23?3H6$<M$./23?3H6$<

2 !6< #-6I5#$4&,"257". #5-62H&@ D< #$C<!6< #-6I5#$4&,"257". #5-62H&@ D< #$C<!6< #-6I5#$4&,"257". #5-62H&@ D< #$C<!6< #-6I5#$4&,"257". #5-62H&@ D< #$C<
2 M3#"??D&12#$H-"#$4&,"257". #5-62HM3#"??D&12#$H-"#$4&,"257". #5-62HM3#"??D&12#$H-"#$4&,"257". #5-62HM3#"??D&12#$H-"#$4&,"257". #5-62H
A 2E6-32C$2#A 2E6-32C$2#A 2E6-32C$2#A 2E6-32C$2#
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!"#"!"#"!"#"!"#"
O"-$/35< $O"-$/35< $O"-$/35< $O"-$/35< $

@ 37#@ A B :9Q@@ 37#@ A B :9Q@@ 37#@ A B :9Q@@ 37#@ A B :9Q@@ 37#@ A B :9Q@@ 37#@ A B :9Q@@ 37#@ A B :9Q@@ 37#@ A B :9Q@

:Q: *:Q: *:Q: *:Q: *: 3-$: 3-$: 3-$: 3-$:Q: *:Q: *:Q: *:Q: *: 3-$: 3-$: 3-$: 3-$

Advantages of SoftSERCANS

2 ,"L$&,"L$&,"L$&,"L$&@ A B :8@@ A B :8@@ A B :8@@ A B :8@ 6666&6C>?$C$2#"#632&$"< D&"24&6C>?$C$2#"#632&$"< D&"24&6C>?$C$2#"#632&$"< D&"24&6C>?$C$2#"#632&$"< D&"24
?$< < &.3< #?D?$< < &.3< #?D?$< < &.3< #?D?$< < &.3< #?D

2 P 3J$-&I"--6$-&37&$2#-DP 3J$-&I"--6$-&37&$2#-DP 3J$-&I"--6$-&37&$2#-DP 3J$-&I"--6$-&37&$2#-D
2 9?6H2&J6#/&#/$&8,9: &.32.$>#9?6H2&J6#/&#/$&8,9: &.32.$>#9?6H2&J6#/&#/$&8,9: &.32.$>#9?6H2&J6#/&#/$&8,9: &.32.$>#
2 A 2"I?$&62#$??6H$2#&"U6< &C345?$<A 2"I?$&62#$??6H$2#&"U6< &C345?$<A 2"I?$&62#$??6H$2#&"U6< &C345?$<A 2"I?$&62#$??6H$2#&"U6< &C345?$<

@ 37#@ A B :9Q@@ 37#@ A B :9Q@@ 37#@ A B :9Q@@ 37#@ A B :9Q@ &."2&5< $&F: *&."2&5< $&F: *&."2&5< $&F: *&."2&5< $&F: *
-$< 35-.$< &XY>*&. ">". 6#D&"24-$< 35-.$< &XY>*&. ">". 6#D&"24-$< 35-.$< &XY>*&. ">". 6#D&"24-$< 35-.$< &XY>*&. ">". 6#D&"24
Z!*C$C3-D[&#3&$U>"24&#/$Z!*C$C3-D[&#3&$U>"24&#/$Z!*C$C3-D[&#3&$U>"24&#/$Z!*C$C3-D[&#3&$U>"24&#/$
5< $-&.3C73-#&-$K56-$4&73-&#/$5< $-&.3C73-#&-$K56-$4&73-&#/$5< $-&.3C73-#&-$K56-$4&73-&#/$5< $-&.3C73-#&-$K56-$4&73-&#/$
4-6E$)4-6E$)4-6E$)4-6E$)
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Summary

2 94E"2#"H$< &62&5< 62H&C"-L$#&< #"24"-4<94E"2#"H$< &62&5< 62H&C"-L$#&< #"24"-4<94E"2#"H$< &62&5< 62H&C"-L$#&< #"24"-4<94E"2#"H$< &62&5< 62H&C"-L$#&< #"24"-4<
– Easy interfacing of various systems
– Readily available toolkits and support

2 B $45.$4&4$E$?3>C$2#&#6C$&"24&#-35I?$&< /33#62HB $45.$4&4$E$?3>C$2#&#6C$&"24&#-35I?$&< /33#62HB $45.$4&4$E$?3>C$2#&#6C$&"24&#-35I?$&< /33#62HB $45.$4&4$E$?3>C$2#&#6C$&"24&#-35I?$&< /33#62H

2 1< < 5$< &62&6C>?$C$2#62H&C"-L$#&< #"24"-4<1< < 5$< &62&6C>?$C$2#62H&C"-L$#&< #"24"-4<1< < 5$< &62&6C>?$C$2#62H&C"-L$#&< #"24"-4<1< < 5$< &62&6C>?$C$2#62H&C"-L$#&< #"24"-4<
– Level of conformance
– Incompatible versions
– Lack of robust product certification requires

extensive validation by end users
– Standard might not cover all the end user future

requirements


