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PREFACE  

Th i s  preface ,  as  we l l  as  al l  fo o tn o tes  an d  an n ex es ,  i s  i n cl u d ed  fo r i n fo rm ati o n  pu rp o s es  an d  i s  n o t  
part  o f  AN S I /I S A- 9 5 . 0 0 . 0 2 - 2 0 1 8 .  

Th e  s tan d ard s  refere n ce d  wi th i n  th i s  d o cu m en t  m a y co n tai n  pro vi s i o n s ,  wh i ch ,  th ro u g h  ref ere n c e  
i n  th i s  tex t,  co n s ti tu te  req u i rem en ts  o f  th i s  d o c u m en t.  At  th e  ti m e  o f  p u b l i c ati o n ,  th e  ed i t i o n s  
i n d i c ate d  were  val i d .  Al l  s tan d ard s  are  s u bj ect  to  re vi s i o n ,  an d  p art i es  to  ag re em en ts  b as ed  o n  
th i s  d o cu m en t are  e n co u rag e d  to  i n ves ti g ate  th e  p o s s i b i l i t y o f  ap pl yi n g  th e  m o s t  rece n t  e d i t i o n s  o f  
th e  s tan d ard s  i n d i cate d  wi th i n  th i s  d o cu m en t.  M em bers  o f  I E C  an d  I SO  m ai n tai n  reg i s ters  o f  
cu rren tl y val i d  I n tern ati o n al  Stan d ard s .  AN S I  m ai n tai n s  reg i s te rs  o f  cu rre n tl y val i d  U . S .  N a ti o n al  
S tan d ard s .  

Th i s  d o c u m en t h as  b e e n  pre pare d  as  p a rt  o f  th e  s ervi c e  o f  I S A,  t h e  I n tern ati o n al  S o ci et y o f  
Au to m ati o n ,  to ward  a  g o al  o f  u n i fo rm i t y i n  th e  f i e l d  o f  i n s tru m en tati o n .  To  b e  o f  real  val u e ,  th i s  
d o c u m en t s h o u l d  n o t  be  s tati c  b u t  s h o u l d  be  s u bj ect  to  peri o d i c  re vi e w.  To ward  th i s  en d ,  th e  
S o ci e t y we l co m es  al l  c o m m en ts  an d  cri t i ci s m s  an d  as ks  th at  th e y b e  ad d res s e d  to  th e  S ecre tar y,  
S tan d ard s  an d  P racti c es  B o ard ;  I S A;  6 7  T. W .  Al ex an d er D ri ve ;  P .  O .  Bo x  1 2 2 7 7 ;  R es earch  Tri a n g l e  
P ark,  N C   2 7 70 9 ;  Te l ep h o n e  ( 9 1 9 )  5 49 - 8 41 1 ;  F ax  ( 9 1 9 )  5 4 9 - 82 8 8;  E - m ai l :  s tan d ard s @ i s a. o rg .  

Th e  I S A S tan d ard s  an d  P racti c es  D e p artm en t i s  aware  o f  th e  g ro wi n g  n e ed  fo r atte n ti o n  to  th e  
m etri c  s ys tem  o f  u n i ts  i n  g e n eral ,  an d  th e  I n tern ati o n al  S ys tem  o f  U n i ts  ( S I )  i n  p arti c u l ar,  i n  th e  
pre p arati o n  o f  i n s tru m en tati o n  s tan d ard s .  Th e  D e p artm en t  i s  fu rth e r aware  o f  th e  b e n e fi ts  to  U S A 
u s ers  o f  I S A s tan d ard s  o f  i n co rp o rati n g  s u i tab l e  referen ce s  to  th e  S I  ( an d  th e  m etri c  s ys tem )  i n  
th e i r  bu s i n es s  an d  pro fe s s i o n a l  d e al i n g s  wi th  o th er c o u n tri es .  To ward  th i s  e n d ,  th i s  D ep artm en t  
wi l l  e n d e avo r  to  i n tro d u ce  SI - acc e ptab l e  m etri c  u n i ts  i n  al l  n e w an d  re vi s ed  s tan d ard s ,  
reco m m en d ed  practi c es ,  an d  tech n i cal  rep o rts  t o  th e  g re ates t  exte n t  p o s s i b l e .  Standard for Use 
of the International System of Units (SI): The Modern Metric System ,  p u b l i s h e d  b y th e  Am eri can  
S o ci e t y f o r  Tes ti n g  &  M ateri al s  as  I E E E /AS TM  S I  1 0 - 9 7 ,  an d  fu tu re  re vi s i o n s ,  wi l l  b e  th e  refere n ce  
g u i d e  fo r  d ef i n i ti o n s ,  s ym bo l s ,  abbre vi at i o n s ,  an d  co n vers i o n  facto rs .  

I t  i s  th e  po l i c y o f  I S A to  e n co u rag e  an d  we l co m e th e  p arti c i pati o n  o f  al l  co n cern e d  i n d i vi d u al s  an d  
i n teres ts  i n  th e  d e ve l o p m en t o f  I S A s tan d ard s ,  reco m m en d ed  pra c ti ces ,  an d  tec h n i cal  rep o rts .  
P arti c i pati o n  i n  th e  I S A s tan d ard s - m aki n g  pro ces s  b y an  i n d i v i d u al  i n  n o  wa y co n s ti tu tes  
en d o rs em en t b y th e  em pl o yer  o f  th at  i n d i vi d u al ,  o f  I S A,  o r  o f  an y o f  th e  s tan d ard s ,  rec o m m en d e d  
practi ces ,  an d  tec h n i cal  rep o rts  th at  I S A d e ve l o ps .  

CAUTION  —  ISA ADHERES TO THE POLICY OF THE AMERICAN  NATIONAL  STANDARDS 
INSTITUTE WITH  REGARD TO PATENTS.  IF  ISA IS  INFORMED OF AN  EXISTING  PATENT 
THAT IS  REQUIRED FOR  USE OF THE STANDARD,  IT  WILL REQUIRE THE OWNER OF THE 
PATENT TO EITHER GRANT A ROYALTY-FREE LICENSE FOR USE OF THE  PATENT BY 
USERS COMPLYING  WITH  THE STANDARD OR A L ICENSE ON  REASONABLE TERMS AND  
CONDITIONS THAT ARE FREE FROM  UNFAIR  DISCRIMINATION.  

EVEN  IF  ISA IS UNAWARE OF ANY PATENT COVERING  THIS STANDARD,  THE USER IS  
CAUTIONED THAT IMPLEMENTATION  OF THE STANDARD MAY REQUIRE USE OF 
TECHNIQUES,  PROCESSES,  OR  MATERIALS COVERED BY PATENT RIGHTS.  ISA TAKES NO 
POSITION  ON  THE EXISTENCE OR VALIDITY OF  ANY PATENT RIGHTS THAT MAY BE  
INVOLVED IN  IMPLEMENTING  THE STANDARD.  I SA IS  NOT RESPONSIBLE FOR 
IDENTIFYING  ALL PATENTS THAT MAY REQUIRE  A LICENSE BEFORE IMPLEMENTATION  
OF THE STANDARD OR  FOR  INVESTIGATING  THE VALIDITY  OR  SCOPE OF ANY PATENTS 
BROUGHT TO ITS ATTENTION.  THE USER SHOULD CAREFULLY INVESTIGATE RELEVANT 
PATENTS BEFORE USING  THE STANDARD FOR THE USER’S  INTENDED APPLICATION.  
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HOWEVER,  ISA ASKS THAT ANYONE REVIEWING  THIS  STANDARD WHO IS AWARE OF ANY 
PATENTS THAT MAY IMPACT IMPLEMENTATION  OF THE STANDARD NOTIFY THE ISA 
STANDARDS AND PRACTICES DEPARTMENT OF THE PATENT AND ITS OWNER.  

ADDITIONALLY,  THE USE OF THIS  STANDARD MAY INVOLVE HAZARDOUS MATERIALS,  
OPERATIONS,  OR  EQUIPMENT.  THE  STANDARD CANNOT ANTICIPATE ALL POSSIBLE 
APPLICATIONS OR ADDRESS ALL POSSIBLE SAFETY ISSUES ASSOCIATED WITH  USE IN  
HAZARDOUS CONDITIONS.  THE USER OF THIS STANDARD MUST EXERCISE SOUND 
PROFESSIONAL JUDGMENT CONCERNING  ITS USE  AND APPLICABILITY UNDER THE 
USER’S  PARTICULAR CIRCUMSTANCES.  THE  USER MUST ALSO CONSIDER  THE 
APPLICABILITY OF ANY GOVERNMENTAL REGULATORY LIM ITATIONS AND  ESTABLISHED 
SAFETY AND HEALTH  PRACTICES BEFORE IMPLEMENTING  THIS  STANDARD.  

THE USER OF THIS DOCUMENT SHOULD BE AWARE THAT THIS DOCUMENT MAY BE  
IMPACTED BY ELECTRONIC SECURITY ISSUES.  THE  COMMITTEE HAS NOT YET 
ADDRESSED THE POTENTIAL ISSUES IN  THIS  VERSION.  

I S A ( www. i s a. o rg )  i s  a  n o n pro f i t  pro fes s i o n al  as s o ci ati o n  th at  s ets  th e  s tan d ard  fo r  th o s e  wh o  ap pl y 
en g i n e eri n g  an d  tech n o l o g y to  i m pro ve  th e  m an ag em en t,  s afe t y,  an d  c ybers ecu ri t y o f  m o d ern  
au to m ati o n  an d  co n tro l  s ys tem s  u s ed  acro s s  i n d u s try an d  cri t i cal  i n fras tru c tu re.  F o u n d e d  i n  1 9 45 ,  
I S A d e ve l o ps  wi d e l y u s e d  g l o b al  s tan d ard s ;  certi f i es  i n d u s try pro fes s i o n al s ;  pro vi d es  e d u cati o n  
an d  trai n i n g ;  pu bl i s h es  b o o ks  an d  tec h n i c al  art i cl e s ;  h o s ts  co n fere n ces  an d  ex h i bi ts ;  an d  pro vi d es  
n e two rki n g  an d  c are er d e ve l o pm en t pro g ram s  fo r i ts  40 , 0 0 0  m em bers  an d  4 0 0 , 0 0 0  c u s to m ers  
aro u n d  th e  wo rl d .  

I S A o wn s  Au to m ati o n . co m ,  a  l e ad i n g  o n l i n e  pu b l i s h er  o f  au to m ati o n - re l ate d  co n te n t,  an d  i s  th e  
fo u n d i n g  s p o n s o r  o f  Th e  Au to m ati o n  F e d e rati o n  ( www. au to m ati o n fe d e rati o n . o rg ) ,  an  as s o ci ati o n  o f  
n o n pro f i t  o rg an i z ati o n s  s ervi n g  as  “Th e Vo i c e  o f  Au to m ati o n . ”  Th ro u g h  a wh o l l y o wn e d  s u bs i d i ar y,  
I S A bri d g es  th e  g ap b etwee n  s tan d ard s  an d  th e i r i m pl em en tati o n  wi th  th e  I S A S ecu ri t y C o m p l i an ce  
I n s t i tu te  ( www. i s as e cu re . o rg )  an d  th e  I S A W i rel es s  C o m pl i an ce  I n s ti tu te  ( www. i s a1 0 0 wci . o rg ) .  

Th i s  s tan d ard  was  app ro ved  b y th e  I S A S tan d ard s  an d  P racti c es  B o ard  o n  1 6  Apri l  2 0 1 8 .  

 

Provided by IHS Markit under l icense with  ISA 

Full document details: ANSI ISA 95.00.02-2018

http://www.avadocuments.com/doc/ansi-isa-95-00-02-2018
http://www.avadocuments.com/doc/ansi-isa-95-00-02-2018


 –  5  –  AN S I /I S A- 9 5 . 0 0 . 0 2 - 2 0 1 8  

 

Contents  
 

1  S co p e  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 1  

2  N o rm ati ve  refere n ces  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 1  

3  Term s ,  d efi n i t i o n s ,  ab bre vi ati o n s ,  an d  co n ven ti o n s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 2  

3 . 1  Term s  an d  d efi n i ti o n s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 2  

3 . 2  Abbre vi ati o n s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 3  

3 . 3  C o n ven ti o n s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 4  

4  M an u factu ri n g  o p erati o n s  i n fo rm ati o n  m o d e l s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3 6  

4. 1  I n fo rm ati o n  m o d e l s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3 6  

4. 2  R e l ati o n s h i p  o f  exc h an g e  i n fo rm ati o n  m o d e l s  to  o p erati o n s  m an ag em en t  acti vi t y 
cate g o ri es  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3 7  

4. 3  C ro s s - m o d e l  re l at i o n s h i p s  fo r M O M  ac ti vi t y c o n tex t  i n  exch an g es  . . . . . . . . . . . . . . . . . . . . . . . . .  3 8  

4. 4  Abs tract  U M L m o d e l  i n fo rm ati o n  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3 9  

4. 5  Attri bu tes  o f  an  o bj ec t  i n  an  i n fo rm ati o n  m o d e l  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  40  

5  C o m m o n  o bj ec t  m o d e l s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  45  

5. 1  H i erarch y s c o p e  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  45  

5. 2  S pati al  d efi n i t i o n  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  47  

5. 3  Op erati o n al  l o cati o n  i n fo rm ati o n  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  49  

5. 4  P e rs o n n e l  i n fo rm ati o n  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  55  

5. 5  R o l e - b as e d  eq u i pm en t  i n fo rm ati o n  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  63  

5. 6  P h ys i cal  as s et  i n fo rm ati o n  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  71  

5. 7  M ateri al  i n fo rm ati o n  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  81  

5. 8  P ro ces s  s eg m en t i n fo rm ati o n  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 0 1  

5. 9  Op erati o n s  tes t  i n fo rm ati o n  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 2 6  

5. 1 0  Op erati o n s  reco rd  i n fo rm ati o n  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 3 9  

5. 1 1  Op erati o n s  e ve n t  i n fo rm ati o n  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 4 5  

5. 1 2  C o n tai n ers ,  to o l s ,  an d  s o ftware  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 6 5  

6  Op erati o n s  m an ag em en t  i n fo rm ati o n  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 6 6  

6. 1  Op erati o n s  d efi n i t i o n  i n f o rm ati o n  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 6 6  

6. 2  Op erati o n s  s c h e d u l e  i n fo rm ati o n  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 9 6  

6. 3  Op erati o n s  p erfo rm an ce  i n fo rm ati o n  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 2 4  

6. 4  Op erati o n s  cap ab i l i t y i n fo rm ati o n  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 4 8  

6. 5  P ro ces s  s eg m en t c apab i l i t y i n fo rm ati o n  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 7 2  

6. 6  Op erati o n s  s e g m en t  c ap ab i l i t y i n f o rm ati o n  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 7 7  

7  I n terre l at i o n s h i ps  be twe e n  o bj ect  m o d e l s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 8 2  

8  Li s t  o f  o bj ects  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 8 7  

9  C o m pl i an ce  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 9 0  

An n ex A ( I n fo rm ati ve )  I m p l em en tati o n  n am i n g  co n ven ti o n  fo r o bj ect  re l at i o n s h i ps  . . . . . . . . . . . . . .  2 9 1  

 N am i n g  s trate g i es  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 9 1  

An n ex B  ( I n fo rm ati ve )  Val u e  s yn tax  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 9 3  

An n ex C  ( I n fo rm ati ve )  U s e  an d  ex am pl es  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 9 5  

 U s e  an d  ex am pl es  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 9 5  

Provided by IHS Markit under l icense with  ISA 

Full document details: ANSI ISA 95.00.02-2018

http://www.avadocuments.com/doc/ansi-isa-95-00-02-2018
http://www.avadocuments.com/doc/ansi-isa-95-00-02-2018


AN S I /I S A- 9 5 . 0 0 . 0 2 - 2 0 1 8  –  6  –  

 App l i cati o n  o f  th e  s tan d ard  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3 0 0  

 D atab as e  m ap p i n g  o f  th e  m o d e l s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3 0 0  

 XM L u s ag e  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3 0 1  

An n ex D  ( I n fo rm ati ve )  E x am pl e  d ata s ets  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3 0 5  

 G e n eral  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3 0 5  

 M ateri al  m o d e l  ex am pl e  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3 0 5  

 E q u i pm en t  m o d e l  exam p l es  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3 0 7  

 P e rs o n n e l  m o d el  exam p l e  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3 1 1  

 Op erati o n s  cap ab i l i t y ex am pl e  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3 1 2  

 Op erati o n s  p erfo rm an ce  exam p l e  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3 1 3  

 Op erati o n s  tes t  m o d e l  u s e  c as e  exam p l es  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3 1 3  

 E x am pl e  o f  p l an n i n g  an d  res p o n s e  s tate  attri b u tes  an d  d efi n ed  val u es  . . . . . . . . . . . . . . .  3 2 0  

 Op erati o n s  e ve n t  d efi n i t i o n  reco rd  s p ec i fi cati o n  e xam pl e  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3 2 3  

 R es o u rce  acq u i re d  ex am p l e  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3 2 3  

 W ork co m m en ced /re d i rec te d /c o m pl ete d /abo rted  ex am pl e  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3 2 6  

An n ex E  ( I n fo rm ati ve )  Qu es ti o n s  an d  an s wers  ab o u t  o bj ect  u s e  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3 2 9  

 G e n eral  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3 2 9  

 I n f l o w m ateri al s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3 2 9  

 M u l t i p l e  pro d u cts  pe r pro ces s  s e g m en t  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3 2 9  

 P ro ces s  s eg m en ts  vs .  o p erati o n s  s e g m en ts  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3 3 0  

 S e g m en t p aram e ter  ref eren c es  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3 3 1  

 U s e  o f  h i erarc h y s co p e  i n  p aram eter o bj ects  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3 3 2  

 U s e  o f  s p ati al  d ef i n i t i o n  i n  p ers o n n e l  o bj ects  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3 3 2  

 H o w cl as s  n am e an d  pro pert y I D s  are  u s e d  to  i d e n ti f y e l em en ts  . . . . . . . . . . . . . . . . . . . . . . . . .  3 3 3  

 P o s s i b l e  capab i l i t y o verco u n ts  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3 3 4  

 R o u ti n g  an d  pro ces s  c ap ab i l i t y  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3 3 6  

 P ro d u ct  an d  pro ces s  c ap ab i l i t y d e p en d en ci es  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3 3 7  

 R e pres e n tati o n  o f  d e p en d e n c i es  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3 3 8  

 H o w a m ateri al  tran s fer  i s  h an d l ed  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3 3 9  

 H o w to  exten d  th e  s tan d ard  wh e n  pro p erti es  c an n o t  b e  u s e d  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3 4 0  

 M o d e l i n g  o f  to o l s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3 4 0  

 W h at i s  e q u i pm en t an d  wh at  i s  a  ph ys i cal  as s e t?  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3 4 0  

 H o w s h o u l d  d ep e n d e n ci e s  i n  th e  o p erati o n s  s c h e d u l e  an d  o perati o n s  res po n s e  
be  h an d l e d ?  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3 4 1  

 How are  “m ixed”  operations  types  used?  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3 4 1  

 What is  the  re lationsh ip  between  th is  standard  and  MESA’s  B2MML?  . . . . . . . . . . . . . . . . .  3 4 2  

An n ex F  ( i n fo rm ati ve)  Lo g i cal  i n fo rm ati o n  f l o ws  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3 4 5  

An n ex G  ( I n f o rm ati ve)  Ab s trac t  m o d e l  to  i m pl em en tati o n  m o d e l  tran s fo rm ati o n s  . . . . . . . . . . . . . . . .  3 4 7  

An n ex H  ( i n fo rm ati ve)   Abs tract  to  i m p l em e n tati o n  m o d e l  ex am pl es  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3 5 1  

 P e rs o n n e l  abs trac t  U M L m o d e l  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3 5 1  

 M E S A –  B 2 M M L 6 . 0  ( XS D )  i m pl em en tati o n  m o d e l  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3 5 2  

 S i m pl i f i e d  XS D  i m pl em en tati o n  m o d e l  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3 5 3  

 Obj ec t  M an ag em en t  G ro u p  ( O M G )  –  I n terfac e  D efi n i t i o n  Lan g u ag e  ( I D L)  –  
C o m m o n  D ata R epres en tati o n  ( C D R )  i m pl em en tati o n  m o d e l  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3 5 3  

Provided by IHS Markit under l icense with  ISA 

Full document details: ANSI ISA 95.00.02-2018

http://www.avadocuments.com/doc/ansi-isa-95-00-02-2018
http://www.avadocuments.com/doc/ansi-isa-95-00-02-2018


 –  7  –  AN S I /I S A- 9 5 . 0 0 . 0 2 - 2 0 1 8  

 

 OP C  U n i f i e d  Arc h i tectu re  ( U A)  i m p l em e n tati o n  m o d e l  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3 5 4  

 Fl at  b u ffers  –  I n teracti ve  D ata Lan g u ag e  ( I D L)  i m pl em en tati o n  m o d e l  . . . . . . . . . . . . . . . . .  3 5 6  

 I n tern et  E n g i n e eri n g  Tas k Fo rce  ( I E TF)  –  J avaScri pt  Obj ect  N o tati o n  ( J S O N )  –  
Sc h em a i m pl em en tati o n  m o d e l  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3 5 6  

 Op en  So u rc e  R o b o ti cs  F o u n d ati o n  ( O S R F)  as  s o  kn o wn  as  O p en  R o bo ti cs ,  
R o b o t  Op erati n g  S ys tem  ( R O S )  m es s ag e  d es cri p ti o n  s pec i f i c ati o n s  ( M D S )  . . . . . . . .  3 5 7  

 W orl d  W i d e  W eb C o n s o rt i u m  (W 3 C )  R es o u rc e  D es cri pti o n  Fram e wo rk ( R D F )  
s ch em a . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3 5 7  

 SQ L d atab as e  m o d e l  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3 5 8  

 Tran s p o rt  P ro to co l s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3 5 8  

 

Figures  
 

Fi g u re  1  –  E x am pl e:  U M L D i ag ram  fo r an  i n fo rm ati o n  m o d e l ,  p ers o n n e l  m o d e l  . . . . . . . . . . . . . . . . . . . . .  2 8  

Fi g u re  2  –  C o n ven ti o n  fo r s i m p l i f i ed  cro s s - m o d e l  re l ati o n s h i ps  to  res o u rce  m o d e l s  . . . . . . . . . . . . . .  3 1  

Fi g u re  3  –  O p erati o n s  i n fo rm ati o n  m o d e l s  fo r o pe rati o n s  m an ag em en t  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3 7  

Fi g u re  4  –  D ef i n e d  cro s s - m o d e l  M O M  re l at i o n s h i ps  b etwe e n  o pe rati o n s  &  wo rk m o d e l s  . . . . . . .  3 8  

Fi g u re  5  –  H i erarch y s c o pe  m o d e l  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  46  

Fi g u re  6  –  E x am pl e,  W KT i n  2 D  ( 3 D  i s  e q u al l y s u pp o rte d )  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  49  

Fi g u re  7  –  O p erati o n al  l o cati o n  m o d e l  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  50  

Fi g u re  8  –  P ers o n n e l  m o d e l  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  56  

Fi g u re  9  –  R o l e - bas e d  eq u i pm en t m o d e l . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  64  

Fi g u re  1 0  –  P h ys i cal  as s et  m o d e l  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  72  

Fi g u re  1 1  –  P h ys i cal  as s et  an d  e q u i pm en t  rel ati o n s h i ps  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  73  

Fi g u re  1 2  –  M ateri al  m o d e l  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  81  

Fi g u re  1 3  –  E xam p l e ,  m ateri al  wi th  an  as s e m b l y  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 0 0  

Fi g u re  1 4  –  P ro c es s  s e g m en t m o d e l  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 0 2  

Fi g u re  1 5  –  E xam p l e ,  S e g m en t  d e p en d en c y  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 2 6  

Fi g u re  1 6  –  O perati o n s  tes t  m o d e l  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 2 7  

Fi g u re  1 7  –  O perati o n s  reco rd  m o d e l  ( ab s tract)  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 4 0  

Fi g u re  1 8  –  O perati o n s  e ven t  m o d e l  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 4 6  

Fi g u re  1 9  –  E xam p l e ,  R e l at i o n s h i p  o f  o p erati o n s  e ven t  d efi n i t i o n  wi th  o p erati o n s  e ven ts  . . . .  1 5 2  

Fi g u re  2 0  –  O perati o n s  d efi n i t i o n  m o d el  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 6 8  

Fi g u re  2 1  –  O perati o n s  s ch e d u l e  m o d el  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 9 7  

Fi g u re  2 2  –  O perati o n s  p erfo rm an ce  m o d e l  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 2 5  

Fi g u re  2 3  –  O perati o n s  cap ab i l i t y m o d e l  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 4 9  

Fi g u re  2 4  –  P ro c es s  s e g m en t c ap ab i l i t y o bj ect  m o d e l  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 7 3  

Fi g u re  2 5  –  O perati o n s  s eg m en t c ap ab i l i t y o bj ect  m o d e l  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 7 8  

Fi g u re  2 6  –  O bj ec t  m o d e l  i n terre l ati o n s h i ps  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 8 3  

Fi g u re  C . 1  –  P ers o n n e l  m o d e l  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 9 6  

Fi g u re  C . 2  –  I n s tan ces  o f  a  p ers o n  cl as s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 9 7  

Provided by IHS Markit under l icense with  ISA 

Full document details: ANSI ISA 95.00.02-2018

http://www.avadocuments.com/doc/ansi-isa-95-00-02-2018
http://www.avadocuments.com/doc/ansi-isa-95-00-02-2018


AN S I /I S A- 9 5 . 0 0 . 0 2 - 2 0 1 8  –  8  –  

F i g u re  C . 3  –  U M L m o d e l  fo r  c l as s  an d  cl as s  pro p e rti es  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 9 8  

Fi g u re  C . 4  –  C l as s  pro pe rt y  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 9 8  

Fi g u re  C . 5  –  I n s tan ces  o f  a  p ers o n  pro p erti es  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 9 9  

Fi g u re  C . 6  –  I n s tan ces  o f  p ers o n  an d  p ers o n  pro p erti es  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 9 9  

Fi g u re  C . 7  –  XM L s ch em a fo r  a  pe rs o n  o bj ec t  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3 0 2  

Fi g u re  C . 8  –  XM L s ch em a fo r  pers o n  pro p erti es  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3 0 2  

Fi g u re  C . 9  –  E x am pl e  o f  pers o n  an d  pers o n  pro p e rt y  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3 0 3  

Fi g u re  C . 1 0  –  E xam p l e  o f  pers o n  cl as s  i n fo rm ati o n  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3 0 3  

Fi g u re  C . 1 1  –  Ad apto r to  m ap d i fferen t  pro p ert y I D s  an d  val u es  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3 0 4  

Fi g u re  D . 1  –  E x am pl e  o f  s i m pl i f i e d  j o b  o rd er  s tate  m o d e l  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3 2 2  

Fi g u re  D . 2  –T yp i cal  M O M  fu n c ti o n s  s u bs c ri b i n g  to  th e  ResourceAcquired e ve n t  . . . . . . . . . . . . . . . . .  3 2 4  

Fi g u re  D . 3  –  T yp i c al  M O M  fu n cti o n s  s u bs cri b i n g  to  th e  WorkCommenced,  
WorkRedirected,  WorkCompleted an d  WorkAborted e ven ts  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3 2 7  

Fi g u re  E . 1  –  C l as s  an d  p ro p er t y I D s  u s e d  to  i d e n ti fy e l em en ts  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3 3 4  

Fi g u re  E . 2  –  A  pro p ert y d efi n i n g  o verl ap p i n g  s u bs ets  o f  th e  cap ab i l i t y  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3 3 5  

Fi g u re  E . 3  –  R o u ti n g  fo r a  pro d u ct  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3 3 6  

Fi g u re  E . 4  –  R o u ti n g  wi th  co - pro d u c ts  an d  m ateri al  d ep e n d e n ci es  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3 3 7  

Fi g u re  E . 5  –  P ro d u ct  an d  pro ces s  c ap ab i l i t y re l ati o n s h i ps  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3 3 8  

Fi g u re  E . 6  –  T i m e - bas e d  d e p en d en c i es  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3 3 9  

Fi g u re  E . 7  –  M i x ed  o p erati o n  ex am pl e  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3 4 2  

Fi g u re  F. 1  –  E n terpri s e  to  m an u fac tu ri n g  s ys tem  abs tract  i n fo rm ati o n  f l o ws  . . . . . . . . . . . . . . . . . . . . . . .  3 4 5  

Fi g u re  F. 2  –  Abs tract  i n fo rm ati o n  f l o ws  am o n g  m u l ti p l e  s ys tem s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3 4 6  

Fi g u re  H . 1  –  Abs tract  U M L M o d e l  E x am pl e:  P e rs o n n e l  m o d e l . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3 5 1  

Fi g u re  H . 2  –  O P C  U A S p eci fi c ati o n  N o tati o n  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3 5 5  

Fi g u re  H . 3  –  O P C  U A re p res e n tati o n  o f  th e  p ers o n n e l  m o d el  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3 5 6  

 

 
Tables  

 
Tabl e  1  –  U M L n o tati o n  u s ed  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 4  

Tabl e  2  –  O bj ect  co l o r c o n ve n ti o n  fo r  o bj ect  rel ati o n s h i p  b etwe e n  U M L m o d e l s  . . . . . . . . . . . . . . . . . . . .  2 6  

Tabl e  3  –  E x am pl e:  R e l ati o n s h i p  tab l e  fo r  an  i n fo rm ati o n  m o d e l ,  p ers o n n e l  m o d e l  
re l ati o n s h i ps  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 8  

Tabl e  4  –  E x am pl e:  R e l ati o n s h i p  ro l e  tabl e ,  P ers o n n e l  c l as s  re l at i o n s h i p  ro l es  . . . . . . . . . . . . . . . . . . . . .  2 9  

Tabl e  5  –  E x am pl e:  Obj e ct  attri b u te  tab l e  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3 0  

Tabl e  7  –  F o u r p o s s i b l e  cro s s - m o d e l  re l ati o n s h i ps  o r p ai re d  re l ati o n s h i ps  fo r a  resource 
reference object i n s tan ce  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3 3  

Tabl e  8  –  R es o u rce  referen ce  o bj e ct  cro s s - m o d e l  re l ati o n s h i p  ro l es  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3 3  

Tabl e  9  –  R es o u rce  referen ce  o bj e ct  pro pert y cro s s - m o d e l  re l at i o n s h i p  ro l e s  . . . . . . . . . . . . . . . . . . . . . . .  3 4  

Tabl e  1 0  –  R es o u rc e  g ro u p  cro s s - m o d el  rel ati o n s h i p  ro l es  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3 4  

Provided by IHS Markit under l icense with  ISA 

Full document details: ANSI ISA 95.00.02-2018

http://www.avadocuments.com/doc/ansi-isa-95-00-02-2018
http://www.avadocuments.com/doc/ansi-isa-95-00-02-2018


 –  9  –  AN S I /I S A- 9 5 . 0 0 . 0 2 - 2 0 1 8  

 

Tabl e  1 1  –  R es o u rc e  g ro u p  pro p ert y cro s s - m o d e l  re l ati o n s h i p  ro l e s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3 5  

Tabl e  1 2  –  R es o u rc e  c ro s s - m o d e l  re l ati o n s h i p  ro l es  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3 5  

Tabl e  1 3  –  R es o u rc e  pro pert y cro s s - m o d e l  re l ati o n s h i p  ro l es  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3 6  

Tabl e  1 4  –  C ro s s - m o d e l  M O M  re l ati o n s h i p  d es cri pt i o n  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3 8  

Tabl e  1 5  –  C o m m o n l y u s ed  C C TS  t yp es  fo r  exc h an g e  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  42  

Tabl e  1 6  –  H i erarch y s co pe  rel ati o n s h i ps  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  46  

Tabl e  1 7  –  H i erarch y s co pe  rel ati o n s h i p  ro l es  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  46  

Tabl e  1 8  –  H i erarch y s co pe  attri b u tes  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  47  

Tabl e  1 9  –  Attri b u tes  o f  s pati al  d efi n i t i o n  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  47  

Tabl e  2 0  –  O p erati o n al  l o cati o n  m o d e l  re l ati o n s h i p s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  50  

Tabl e  2 1  –  O p erati o n al  l o cati o n  c l as s  re l at i o n s h i p  ro l es  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  51  

Tabl e  2 2  –  O p erati o n al  l o cati o n  c l as s  attri b u tes  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  52  

Tabl e  2 3  –  O p erati o n al  l o cati o n  c l as s  pro p ert y rel ati o n s h i p  ro l es  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  52  

Tabl e  2 4  –  Lo c ati o n  c l as s  pro pert y attr i bu tes  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  53  

Tabl e  2 5  –  O p erati o n al  l o cati o n  rel at i o n s h i p  ro l es  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  53  

Tabl e  2 6  –  O p erati o n al  l o cati o n  attri b u tes  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  54  

Tabl e  2 7  –  O p erati o n al  l o cati o n  pro p ert y rel ati o n s h i p  ro l es  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  55  

Tabl e  2 8  –  O p erati o n al  l o cati o n  pro p ert y attri b u tes  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  55  

Tabl e  2 9  –  P ers o n n e l  m o d e l  re l ati o n s h i ps  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  56  

Tabl e  3 0  –  P ers o n n e l  c l as s  re l ati o n s h i p  ro l es  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  57  

Tabl e  3 1  –  P ers o n n e l  c l as s  attri bu tes  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  58  

Tabl e  3 2  –  P ers o n n e l  c l as s  pro pert y re l ati o n s h i p  ro l es  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  58  

Tabl e  3 3  –  P ers o n n e l  c l as s  pro pert y attri bu tes  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  59  

Tabl e  3 4  –  P ers o n  re l ati o n s h i p  ro l es  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  60  

Tabl e  3 5  –  P ers o n  attri b u tes  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  60  

Tabl e  3 6  –  P ers o n  pro p e rt y re l ati o n s h i p  ro l es  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  62  

Tabl e  3 7  –  P ers o n  pro p e rt y attri b u tes  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  62  

Tabl e  3 8  –  R o l e  bas e d  e q u i pm en t m o d e l  re l ati o n s h i ps  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  64  

Tabl e  3 9  –  E q u i pm e n t  cl as s  re l ati o n s h i p  ro l es  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  65  

Tabl e  4 0  –  E q u i pm e n t  cl as s  attri b u tes  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  66  

Tabl e  4 1  –  E q u i pm e n t  cl as s  pro p ert y re l at i o n s h i p  ro l es  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  67  

Tabl e  4 2  –  E q u i pm e n t  cl as s  pro p ert y attri b u tes  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  67  

Tabl e  4 3  –  E q u i pm e n t  re l ati o n s h i p  ro l es  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  68  

Tabl e  4 4  –  E q u i pm e n t  attri bu tes  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  69  

Tabl e  4 5  –  E q u i pm e n t  pro p ert y re l at i o n s h i ps  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  70  

Tabl e  4 6  –  E q u i pm e n t  pro p ert y attri b u tes  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  71  

Tabl e  4 7  –  P h ys i c al  as s e t  m o d e l  re l at i o n s h i ps  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  72  

Tabl e  4 8  –  P h ys i c al  as s e t  an d  e q u i pm en t re l ati o n s h i ps  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  73  

Tabl e  4 9  –  P h ys i c al  as s e t  c l as s  re l ati o n s h i p  ro l es  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  74  

Provided by IHS Markit under l icense with  ISA 

Full document details: ANSI ISA 95.00.02-2018

http://www.avadocuments.com/doc/ansi-isa-95-00-02-2018
http://www.avadocuments.com/doc/ansi-isa-95-00-02-2018


AN S I /I S A- 9 5 . 0 0 . 0 2 - 2 0 1 8  –  1 0  –  

Tabl e  5 0  –  P h ys i c al  as s e t  c l as s  attri b u tes  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  74  

Tabl e  5 1  –  P h ys i c al  as s e t  c l as s  pro p ert y rel at i o n s h i p  ro l es  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  75  

Tabl e  5 2  –  P h ys i c al  as s e t  c l as s  pro p ert y attri b u tes  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  76  

Tabl e  5 3  –  P h ys i c al  as s e t  re l ati o n s h i p  ro l es  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  77  

Tabl e  5 4  –  P h ys i c al  as s e t  attri b u tes  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  77  

Tabl e  5 5  –  P h ys i c al  as s e t  pro p ert y rel ati o n s h i p  ro l es  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  79  

Tabl e  5 6  –  P h ys i c al  as s e t  pro p ert y attri b u tes  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  79  

Tabl e  5 7  –  E q u i pm e n t  as s et  m app i n g  re l ati o n s h i p  ro l es  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  80  

Tabl e  5 8  –  E q u i pm e n t  as s et  m app i n g  attri b u tes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  80  

Tabl e  5 9  –  M ateri al  m o d e l  re l ati o n s h i ps . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  81  

Tabl e  6 0  –  M ateri al  c l as s  re l at i o n s h i p  ro l es  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  83  

Tabl e  6 1  –  M ateri al  c l as s  attri bu tes  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  84  

Tabl e  6 2  –  M ateri al  c l as s  pro pert y re l ati o n s h i p  ro l es  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  85  

Tabl e  6 3  –  M ateri al  c l as s  pro pert y attri bu tes  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  86  

Tabl e  6 4  –  M ateri al  d efi n i ti o n  re l at i o n s h i p  ro l es  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  86  

Tabl e  6 5  –  M ateri al  d efi n i ti o n  attri b u tes  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  87  

Tabl e  6 6  –  M ateri al  d efi n i ti o n  pro p ert y re l ati o n s h i p  ro l es  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  89  

Tabl e  6 7  –  M ateri al  d efi n i ti o n  pro p ert y attri b u tes  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  89  

Tabl e  6 8  –  M ateri al  l o t  re l at i o n s h i p  ro l es  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  9 0  

Tabl e  6 9  –  M ateri al  l o t  attri b u tes  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  9 1  

Tabl e  7 0  –  M ateri al  l o t  pro p ert y re l ati o n s h i p  ro l es  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  9 5  

Tabl e  7 1  –  M ateri al  l o t  pro p ert y attri b u tes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  9 5  

Tabl e  7 2  –  M ateri al  s u bl o t  re l ati o n s h i p  ro l es  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  9 6  

Tabl e  7 3  –  M ateri al  s u bl o t  attri b u tes  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  9 7  

Tabl e  7 4  –  P ro c es s  s e g m en t m o d e l  re l at i o n s h i ps  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 0 3  

Tabl e  7 5  –  P ro c es s  s e g m en t re l at i o n s h i p  ro l es  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 0 6  

Tabl e  7 6  –  P ro c es s  s e g m en t attri bu tes  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 0 7  

Tabl e  7 7  –  P ro c es s  s e g m en t p aram eter  re l at i o n s h i p  ro l es  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 0 8  

Tabl e  7 8  –  P ro c es s  s e g m en t p aram eter  attr i b u tes  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 0 8  

Tabl e  7 9  –  P ers o n n e l  s e g m en t  s p eci fi cati o n  re l at i o n s h i p  ro l es  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 0 8  

Tabl e  8 0  –  P ers o n n e l  s e g m en t  s p eci fi cati o n  attri b u tes  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 0 9  

Tabl e  8 1  –  P ers o n n e l  s e g m en t  s p eci fi ca ti o n  pro p ert y rel ati o n s h i p  ro l es . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 1 1  

Tabl e  8 2  –  P ers o n n e l  s e g m en t  s p eci fi cati o n  pro p ert y attr i b u tes  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 1 1  

Tabl e  8 3  –  E q u i pm e n t  s e g m en t  s p ec i fi cati o n  re l at i o n s h i p  ro l es  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 1 2  

Tabl e  8 4  –  E q u i pm e n t  s e g m en t  s p ec i fi cati o n  attri b u tes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 1 2  

Tabl e  8 5  –  E q u i pm e n t  s e g m en t  s p ec i fi cati o n  pro p ert y rel ati o n s h i p  ro l es  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 1 4  

Tabl e  8 6  –  E q u i pm e n t  s e g m en t  s p ec i fi cati o n  pro p ert y attr i b u tes  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 1 4  

Tabl e  8 7  –  P h ys i c al  as s e t  s eg m en t s p ec i f i cati o n  re l ati o n s h i p  ro l es  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 1 5  

Tabl e  8 8  –  P h ys i c al  as s e t  s eg m en t s p ec i f i cati o n  attr i bu te s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 1 5  

Provided by IHS Markit under l icense with  ISA 

Full document details: ANSI ISA 95.00.02-2018

http://www.avadocuments.com/doc/ansi-isa-95-00-02-2018
http://www.avadocuments.com/doc/ansi-isa-95-00-02-2018


 –  1 1  –  AN S I /I S A- 9 5 . 0 0 . 0 2 - 2 0 1 8  

 

Tabl e  8 9  –  P h ys i c al  as s e t  s eg m en t s p ec i fi cati o n  p ro p ert y re l ati o n s h i p  ro l es  . . . . . . . . . . . . . . . . . . . . . . .  1 1 7  

Tabl e  9 0  –  P h ys i c al  as s e t  s eg m en t s p ec i f i cati o n  p ro p ert y attri b u tes  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 1 7  

Tabl e  9 1  –  M ateri al  s e g m en t s p eci fi c ati o n  rel ati o n s h i p  ro l es  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 1 8  

Tabl e  9 2  –  M ateri al  s e g m en t s p eci fi c ati o n  attri b u te s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 1 9  

Tabl e  9 3  –  M ateri al  s e g m en t s p eci fi c ati o n  p ro p ert y re l ati o n s h i ps  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 2 3  

Tabl e  9 4  –  M ateri al  s e g m en t s p eci fi c ati o n  p ro p ert y attr i bu tes  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 2 3  

Tabl e  9 5  –  S e g m en t d e p en d en c y re l at i o n s h i p  ro l e s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 2 4  

Tabl e  9 6  –  S e g m en t d e p en d en c y attri b u tes  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 2 4  

Tabl e  9 7  –  O p erati o n s  te s t  m o d e l  re l ati o n s h i p s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 2 7  

Tabl e  9 8  –  I n s tan ces  o f  o pe rati o n s  tes t  re q u i rem e n t  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 2 9  

Tabl e  9 9  –  O p erati o n s  te s t  req u i rem en t  rel ati o n s h i p  ro l es  i n  th e  o perati o n s  tes t  m o d e l  . . . . . .  1 3 0  

Tabl e  1 0 0  –  I n s tan c es  o f  tes tab l e  o bj ect  /  tes tab l e  o bj ect  pro p ert y p ai r  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 3 0  

Tabl e  1 0 1  –  Tes tab l e  o bj ect  re l ati o n s h i p  ro l es  i n  o perati o n s  tes t  m o d e l  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 3 1  

Tabl e  1 0 2  –  Tes tab l e  o bj ect  pro pe rt y re l at i o n s h i p  ro l es  i n  th e  o perati o n s  te s t  m o d e l  . . . . . . . . . .  1 3 1  

Tabl e  1 0 3  –  Tes t  s p eci f i cati o n  rel ati o n s h i p  ro l es  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 3 2  

Tabl e  1 0 4  –  Tes t  s p eci f i cati o n  attri b u tes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 3 2  

Tabl e  1 0 5  –  Tes t  s p eci f i cati o n  pr o p ert y rel ati o n s h i p  ro l es  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 3 4  

Tabl e  1 0 6  –  Tes t  s p eci f i cati o n  pro p ert y attri b u tes  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 3 4  

Tabl e  1 0 7  –  Tes t  s p eci f i cati o n  cri teri a re l ati o n s h i p  ro l es  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 3 4  

Tabl e  1 0 8  –  Tes t  s p eci f i c ati o n  cri teri a attri b u tes  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 3 5  

Tabl e  1 0 9  –  E val u ate d  pro p ert y re l ati o n s h i p  ro l es  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 3 6  

Tabl e  1 1 0  –  E val u ate d  pro p ert y attri b u tes  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 3 6  

Tabl e  1 1 1  –  Tes t  res u l t  re l at i o n s h i p  ro l es  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 3 6  

Tabl e  1 1 3  –  P ro pert y m e as u rem en t re l ati o n s h i p  ro l es  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 3 8  

Tabl e  1 1 4  –  P ro pert y m e as u rem en t attri bu tes  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 3 8  

Tabl e  1 1 7  –  O p erati o n s  reco rd  m o d e l  rel ati o n s h i p s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 4 0  

Tabl e  1 1 8  –  O p erati o n s  reco rd  s p ec i fi cati o n  tem p l ate  re l at i o n s h i p  ro l es  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 4 1  

Tabl e  1 1 9  –  O p erati o n s  reco rd  s p ec i fi cati o n  tem p l ate  attri bu tes  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 4 1  

Tabl e  1 2 0  –  O p erati o n s  reco rd  tem pl ate  re l ati o n s h i p  ro l es  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 4 3  

Tabl e  1 2 1  –  O p erati o n s  reco rd  tem pl ate  attri bu tes  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 4 3  

Tabl e  1 2 2  –  O p erati o n s  reco rd  e n try tem p l ate  rel ati o n s h i ps  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 4 4  

Tabl e  1 2 3  –  O p erati o n s  reco rd  e n try tem p l ate  attri bu tes  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 4 4  

Tabl e  1 2 4  –  O p erati o n s  reco rd  m o d e l  rel ati o n s h i p s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 4 7  

Tabl e  1 2 5  –  O p erati o n s  e ven t  c l as s  re l ati o n s h i p  ro l es  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 4 8  

Tabl e  1 2 6  –  O p erati o n s  e ven t  c l as s  attri bu tes  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 4 8  

Tabl e  1 2 7  –  E x am pl e  o f  o p erati o n s  e ve n t  c l as s  l o cked  h i erarc h y  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 4 9  

Tabl e  1 2 8  –  O p erati o n s  e ven t  c l as s  pro pert y re l ati o n s h i p  ro l es  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 5 0  

Tabl e  1 2 9  –  O p erati o n s  e ven t  c l as s  pro pert y attri b u tes  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 5 0  

Tabl e  1 3 0  –  O p erati o n s  e ven t  c l as s  rec o rd  s pec i f i cati o n  rel ati o n s h i p  ro l es  . . . . . . . . . . . . . . . . . . . . . . . . .  1 5 1  

Provided by IHS Markit under l icense with  ISA 

Full document details: ANSI ISA 95.00.02-2018

http://www.avadocuments.com/doc/ansi-isa-95-00-02-2018
http://www.avadocuments.com/doc/ansi-isa-95-00-02-2018


AN S I /I S A- 9 5 . 0 0 . 0 2 - 2 0 1 8  –  1 2  –  

Tabl e  1 3 1  –  O p erati o n s  e ven t  d efi n i t i o n  rel ati o n s h i p  ro l es  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 5 3  

Tabl e  1 3 2  –  O p erati o n s  e ven t  d efi n i t i o n  attri b u tes  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 5 3  

Tabl e  1 3 3  –  O p erati o n s  e ven t  d efi n i t i o n  p ro p ert y re l at i o n s h i p  ro l es  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 5 5  

Tabl e  1 3 4  –  O p erati o n s  e ven t  d efi n i t i o n  p ro p ert y attri bu tes  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 5 6  

Tabl e  1 3 5  –  O p erati o n s  e ven t  d efi n i t i o n  reco rd  s p e ci fi cati o n  re l at i o n s h i p  ro l es  . . . . . . . . . . . . . . . . . . .  1 5 7  

Tabl e  1 3 6  –  O p erati o n s  e ven t  re l ati o n s h i p  ro l es  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 5 8  

Tabl e  1 3 7  –  O p erati o n s  e ven t  attri bu tes  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 5 9  

Tabl e  1 3 8  –  O p erati o n s  e ven t  pro p ert y re l ati o n s h i p  ro l es  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 6 1  

Tabl e  1 3 9  –  O p erati o n s  e ven t  pro p ert y attri b u tes  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 6 2  

Tabl e  1 4 0  –  O p erati o n s  e ven t  rec o rd  re l ati o n s h i p  ro l es  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 6 2  

Tabl e  1 4 1  –  O p erati o n s  e ven t  rec o rd  attri b u tes  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 6 2  

Tabl e  1 4 2  –  O p erati o n s  e ven t  rec o rd  en try re l ati o n s h i ps  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 6 4  

Tabl e  1 4 3  –  O p erati o n s  e ven t  rec o rd  en try attr i bu tes  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 6 4  

Tabl e  1 4 4 –  O p erati o n s  d efi n i t i o n  m o d el  rel ati o n s h i ps  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 6 9  

Tabl e  1 4 5  –  O p erati o n s  d efi n i t i o n  rel ati o n s h i p  ro l e s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 7 1  

Tabl e  1 4 6  –  O p erati o n s  d efi n i t i o n  attr i b u tes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 7 2  

Tabl e  1 4 7 –  O p erati o n s  m ateri al  b i l l  re l ati o n s h i p  ro l es  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 7 3  

Tabl e  1 4 8  –  O p erati o n s  m ateri al  b i l l  attri bu tes  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 7 3  

Tabl e  1 4 9  –  O p erati o n s  m ateri al  b i l l  i tem  re l ati o n s h i p  ro l es  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 7 4  

Tabl e  1 5 0  –  O p erati o n s  m ateri al  b i l l  i tem  attri bu te s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 7 5  

Tabl e  1 5 1  –  O p erati o n s  s eg m en t re l at i o n s h i p  ro l es  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 7 6  

Tabl e  1 5 2  –  O p erati o n s  s eg m en t attri bu tes  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 7 8  

Tabl e  1 5 3  –  P aram eter  s pec i f i cati o n  re l ati o n s h i p  ro l es  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 7 9  

Tabl e  1 5 4  –  P aram eter  s pec i f i cati o n  attr i bu tes  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 7 9  

Tabl e  1 5 5  –  P ers o n n e l  s peci f i cati o n  re l ati o n s h i p  ro l es  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 8 0  

Tabl e  1 5 6  –  P ers o n n e l  s peci f i cati o n  attri bu tes  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 8 1  

Tabl e  1 5 7  –  P ers o n n e l  s peci f i cati o n  pro pert y re l ati o n s h i p  ro l es  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 8 2  

Tabl e  1 5 8  –  P ers o n n e l  s peci f i cati o n  pro pert y attr i bu tes  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 8 3  

Tabl e  1 5 9  –  E q u i pm en t s peci f i cati o n  re l ati o n s h i p  ro l es  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 8 4  

Tabl e  1 6 0  –  E q u i pm en t s peci f i cati o n  attri bu tes  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 8 4  

Tabl e  1 6 1  –  E q u i pm en t s peci f i cati o n  pro pert y re l ati o n s h i p  ro l es  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 8 6  

Tabl e  1 6 2  –  E q u i pm en t s peci f i cati o n  pro pert y attr i bu tes  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 8 6  

Tabl e  1 6 3  –  P h ys i cal  as s et  s p e ci fi c ati o n  re l ati o n s h i p  ro l es  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 8 7  

Tabl e  1 6 4  –  P h ys i cal  as s et  s p ec i fi cati o n  attri b u tes  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 8 8  

Tabl e  1 6 5  –  P h ys i cal  as s et  s p ec i fi cati o n  pro p ert y re l ati o n s h i p  ro l es  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 8 9  

Tabl e  1 6 6  –  P h ys i cal  as s et  s p ec i fi cati o n  pro p ert y attri b u tes  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 8 9  

Tabl e  1 6 7  –  M ateri al  s pe ci f i c ati o n  re l ati o n s h i p  ro l es  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 9 0  

Tabl e  1 6 8  –  M ateri al  s pe ci f i c ati o n  attr i b u tes  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 9 1  

Tabl e  1 6 9  –  M ateri al  s pe ci f i c ati o n  pro p ert y re l at i o n s h i p  ro l es  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 9 4  

Provided by IHS Markit under l icense with  ISA 

Full document details: ANSI ISA 95.00.02-2018

http://www.avadocuments.com/doc/ansi-isa-95-00-02-2018
http://www.avadocuments.com/doc/ansi-isa-95-00-02-2018


 –  1 3  –  AN S I /I S A- 9 5 . 0 0 . 0 2 - 2 0 1 8  

 

Tabl e  1 7 0  –  M ateri al  s pe ci f i c ati o n  pro p ert y attri b u tes  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 9 4  

Tabl e  1 7 1  –  S e g m en t  d e pe n d e n c y re l at i o n s h i p  ro l es  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 9 5  

Tabl e  1 7 2  –  S e g m en t  d e pe n d e n c y attri b u tes  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 9 5  

Tabl e  1 7 3  –  O p erati o n s  s ch e d u l e  m o d el  re l ati o n s h i ps  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 9 8  

Tabl e  1 7 4 –  O p erati o n s  s ch e d u l e  rel ati o n s h i p  ro l e s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 0 0  

Tabl e  1 7 5  –  O p erati o n s  s ch e d u l e  attri b u tes  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 0 0  

Tabl e  1 7 6  –  O p erati o n s  req u es t  re l at i o n s h i p  ro l es  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 0 2  

Tabl e  1 7 7 –  O p erati o n s  req u es t  attri b u tes  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 0 3  

Tabl e  1 7 8  –  S e g m en t  re q u i rem en t re l at i o n s h i p  ro l e s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 0 4  

Tabl e  1 7 9  –  S e g m en t  re q u i rem en t attri bu tes  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 0 5  

Tabl e  1 8 0  –  S e g m en t  p aram eter  re l ati o n s h i p  ro l es  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 0 6  

Tabl e  1 8 1  –  S e g m en t  p aram eter  attri b u tes  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 0 6  

Tabl e  1 8 2  –  P ers o n n e l  re q u i rem en t re l at i o n s h i p  ro l es  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 0 7  

Tabl e  1 8 3  –  P ers o n n e l  re q u i rem en t attri b u tes  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 0 8  

Tabl e  1 8 4  –  P ers o n n e l  re q u i rem en t pr o p ert y re l ati o n s h i p  ro l es  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 1 0  

Tabl e  1 8 5  –  P ers o n n e l  re q u i rem en t pro p ert y attri b u tes  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 1 0  

Tabl e  1 8 6  –  E q u i pm en t req u i rem en t  rel ati o n s h i p  ro l es . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 1 1  

Tabl e  1 8 7  –  E q u i pm en t  req u i rem en t  attri b u tes  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 1 2  

Tabl e  1 8 8  –  E q u i pm en t req u i rem en t  p ro p ert y re l at i o n s h i ps  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 1 3  

Tabl e  1 8 9  –  E q u i pm en t req u i rem en t  p ro p ert y attr i bu tes  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 1 4  

Tabl e  1 9 0  –  P h ys i ca l  as s et  re q u i rem e n t  re l ati o n s h i p  ro l es  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 1 5  

Tabl e  1 9 1  –  P h ys i cal  as s et  re q u i rem e n t  attri bu tes  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 1 5  

Tabl e  1 9 2  –  P h ys i cal  as s et  re q u i rem e n t  pro pert y re l ati o n s h i p  ro l es  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 1 7  

Tabl e  1 9 3  –  P h ys i cal  as s et  re q u i rem e n t  pro pert y attri bu tes  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 1 8  

Tabl e  1 9 4  –  M ateri al  req u i rem en t  re l ati o n s h i p  ro l e s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 1 8  

Tabl e  1 9 5  –  M ateri al  req u i rem en t  attr i bu tes  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 1 9  

Tabl e  1 9 6  –  M ateri al  req u i rem en t  pro pert y re l at i o n s h i p  ro l es  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 2 2  

Tabl e  1 9 7  –  M ateri al  req u i rem en t  pro pert y attri bu tes  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 2 3  

Tabl e  1 9 8  –  R eq u es ted  s eg m en t res p o n s e  re l ati o n s h i p  ro l es  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 2 3  

Tabl e  1 9 9  –  O p erati o n s  p erfo rm an ce  m o d e l  re l ati o n s h i ps  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 2 6  

Tabl e  2 0 0  –  O p erati o n s  p erfo rm an ce  re l ati o n s h i p  ro l es  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 2 7  

Tabl e  2 0 1  –  O p erati o n s  p erfo rm an ce  attri bu tes  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 2 8  

Tabl e  2 0 2  –  O p erati o n s  res p o n s e  re l ati o n s h i p  ro l e s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 2 9  

Tabl e  2 0 3  –  O p erati o n s  res p o n s e  attri b u tes  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 3 0  

Tabl e  2 0 4 –  S e g m en t  res po n s e  re l ati o n s h i p  ro l es  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 3 1  

Tabl e  2 0 5  –  S e g m en t  res po n s e  attri b u tes  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 3 2  

Tabl e  2 0 6  –  S e g m en t  d ata re l ati o n s h i p  ro l es  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 3 3  

Tabl e  2 0 7 –  S e g m en t  d ata attri b u tes  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 3 3  

Tabl e  2 0 8  –  P ers o n n e l  ac tu al  re l ati o n s h i p  ro l es  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 3 4  
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AN S I /I S A- 9 5 . 0 0 . 0 2 - 2 0 1 8  –  1 4  –  

Tabl e  2 0 9  –  P ers o n n e l  actu al  attri b u tes  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 3 4  

Tabl e  2 1 0  –  P ers o n n e l  actu al  pro p ert y re l ati o n s h i p  ro l es  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 3 6  

Tabl e  2 1 1  –  P ers o n n e l  actu al  pro p ert y attri b u tes  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 3 6  

Tabl e  2 1 2  –  E q u i pm en t actu al  re l ati o n s h i p  ro l es  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 3 7  

Tabl e  2 1 3  –  E q u i pm en t actu al  attri b u tes  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 3 8  

Tabl e  2 1 4  –  E q u i pm en t actu al  pro p ert y re l ati o n s h i p  ro l es  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 3 9  

Tabl e  2 1 5  –  E q u i pm en t actu al  pro p ert y attr i b u tes  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 3 9  

Tabl e  2 1 6  –  P h ys i cal  as s et  actu al  re l ati o n s h i p  ro l e s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 4 0  

Tabl e  2 1 7  –  P h ys i cal  as s et  actu al  attri bu tes  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 4 1  

Tabl e  2 1 8  –  P h ys i cal  as s et  actu al  pro pert y re l ati o n s h i p  ro l es  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 4 2  

Tabl e  2 1 9  –  P h ys i cal  as s et  actu al  pro pert y attr i bu tes  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 4 3  

Tabl e  2 2 0  –  M ateri al  actu al  re l at i o n s h i p  ro l es  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 4 3  

Tabl e  2 2 1  –  M ateri al  actu al  attri b u tes  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 4 4  

Tabl e  2 2 2  –  M ateri al  actu al  pro p ert y re l ati o n s h i p  ro l es  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 4 7  

Tabl e  2 2 3  –  M ateri al  actu al  pro p ert y attri b u tes  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 4 7  

Tabl e  2 2 4  –  O p erati o n s  c ap ab i l i t y m o d e l  re l ati o n s h i ps  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 4 9  

Tabl e  2 2 5  –  O p erati o n s  c ap ab i l i t y re l at i o n s h i p  ro l e s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 5 1  

Tabl e  2 2 6  –  O p erati o n s  c ap ab i l i t y attri bu tes  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 5 1  

Tabl e  2 2 7  –  P ers o n n e l  c ap ab i l i t y re l at i o n s h i p  ro l e s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 5 3  

Tabl e  2 2 8  –  P ers o n n e l  c ap ab i l i t y attri bu tes  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 5 4  

Tabl e  2 2 9  –  P ers o n n e l  c ap ab i l i t y pro p ert y re l ati o n s h i p  ro l es  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 5 7  

Tabl e  2 3 0  –  P ers o n n e l  c ap ab i l i t y pro p ert y attri b u tes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 5 7  

Tabl e  2 3 1  –  E q u i pm en t c ap ab i l i t y re l at i o n s h i p  ro l e s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 5 8  

Tabl e  2 3 2  –  E q u i pm en t c ap ab i l i t y attri bu tes  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 5 8  

Tabl e  2 3 3  –  E q u i pm en t c ap ab i l i t y pro p ert y re l ati o n s h i ps  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 6 1  

Tabl e  2 3 4 –  E q u i pm en t c ap ab i l i t y pro p ert y attri b u tes  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 6 2  

Tabl e  2 3 5  –  P h ys i cal  as s et  cap ab i l i t y re l ati o n s h i p  ro l es  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 6 2  

Tabl e  2 3 6  –  P h ys i cal  as s et  cap ab i l i t y attr i b u tes  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 6 3  

Tabl e  2 3 7  –  P h ys i cal  as s et  cap ab i l i t y p ro p ert y rel ati o n s h i p  ro l es  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 6 6  

Tabl e  2 3 8  –  P h ys i cal  as s et  cap ab i l i t y p ro p ert y attri bu tes  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 6 6  

Tabl e  2 3 9  –  M ateri al  cap ab i l i t y re l ati o n s h i p  ro l es  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 6 7  

Tabl e  2 4 0  –  M ateri al  cap ab i l i t y attri b u tes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 6 8  

Tabl e  2 4 1  –  M ateri al  cap ab i l i t y p ro p ert y rel ati o n s h i p  ro l es  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 7 1  

Tabl e  2 4 2  –  M ateri al  cap ab i l i t y p ro p ert y attri b u tes  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 7 2  

Tabl e  2 4 3  –  P ro ces s  s e g m en t  cap ab i l i t y m o d e l  re l ati o n s h i ps  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 7 3  

Tabl e  2 4 4 –  P ro ces s  s e g m en t c ap ab i l i t y re l at i o n s h i p  ro l es  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 7 5  

Tabl e  2 4 5  –  P ro ces s  s e g m en t  cap ab i l i t y attri bu tes  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 7 5  

Tabl e  2 4 6  –  O p erati o n s  s eg m en t cap ab i l i t y m o d e l  re l ati o n s h i ps  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 7 8  

Tabl e  2 4 7 –  O p erati o n s  s eg m en t cap ab i l i t y re l ati o n s h i p  ro l es  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 8 0  
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 –  1 5  –  AN S I /I S A- 9 5 . 0 0 . 0 2 - 2 0 1 8  

 

Tabl e  2 4 8  –  o perati o n s  s eg m en t c ap ab i l i t y attri b u tes  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 8 0  

Tabl e  2 5 0  –  M o d e l  cro s s - referen ce . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 8 5  

Tabl e  2 5 1  –  C o m m o n  res o u rc e  o bj ects  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 8 7  

Tabl e  C . 1  –  P ers o n n e l  m o d e l  re l ati o n s h i ps  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 9 6  

Tabl e  C . 2  –  P ers o n  attri b u tes  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 9 7  

Tabl e  C . 3  –  D atab as e  s tru ctu re  fo r  pers o n  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3 0 0  

Tabl e  C . 4  –  D atab as e  s tru ctu re  fo r  pers o n  pro p erty . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3 0 1  

Tabl e  C . 5  –  D atab as e  fo r  p ers o n  wi th  d ata  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3 0 1  

Tabl e  C . 6  –  D atab as e  fo r  p ers o n  p ro p ert y wi th  d ata  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3 0 1  

Tabl e  D . 1  –  P u l p  an d  paper  eq u i pm en t  m o d e l  ex am pl e  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3 0 7  
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FORE W ORD  

Th i s  s tan d ard  i s  P art  2  o f  a  s eri es  o f  s tan d ard s  th at  d ef i n es  th e  i n terfaces  b etwe e n  e n terpri s e  
act i vi t i es  an d  co n tro l  act i vi t i es .  I t  fo l l o ws  AN SI /I S A - 9 5 . 0 0 . 0 1 - 2 0 1 0  ( I S A- 9 5 . 0 0 . 0 1  M o d ) ,  E n terpri s e -
C o n tro l  S ys tem  I n te g rati o n  –  P art  1 :  M o d e l s  an d  Term i n o l o g y.  

Th e  s c o pe  o f  th i s  P art  2  s tan d ard  i s  l i m i ted  to  d efi n i n g  th e  d etai l s  o f  th e  i n terface  co n te n t  be twe en  
m an u factu ri n g  co n tro l  fu n cti o n s  an d  o th er  en te rpri s e  f u n cti o n s .  Th e  s c o p e  o f  th i s  P art  2  s tan d ard  
i s  l i m i te d  to  th e  d efi n i t i o n  o f  o bj ect  m o d e l s  an d  attri bu tes  fo r  th e  i n f o rm ati o n  d ef i n e d  i n  P art  1 .  Th e  
g o al  i s  to  re d u ce  th e  effo rt,  co s t,  an d  erro rs  as s o c i ated  wi th  i m pl em en ti n g  th es e  i n terfac es .  

Th i s  s tan d ard  m ay b e  u s e d  to  red u ce  th e  effo rt  as s o c i ate d  wi th  i m pl e m en ti n g  n e w p ro d u ct  o fferi n g s .  
Th e  g o al  i s  to  h ave  e n terpri s e  s ys tem s  an d  co n tro l  s ys tem s  th at  i n tero p erate  an d  e as i l y i n te g rate .  

Th i s  s tan d ard  h as  be e n  pre p ared  i n  acco rd an ce  wi th  th e  I S O /I E C  D i recti ves ,  P art  2 .  Th erefo re,  
th e  f i rs t  th ree  cl au s es  pre s en t  th e  s co p e  o f  th e  s tan d ard ,  n o rm ati ve  refere n ces ,  an d  d efi n i t i o n s ,  i n  
th at  o rd er.  

C l au s e  4  i s  i n f o rm ati ve .  I t  d es cri bes  th e  g e n eral  i n fo rm ati o n  ab o u t  th e  o bj ect  m o d e l s  an d  ex am pl es  
d ef i n e d  i n  l ater  cl au s es .  

C l au s e  5  i s  n o rm ati ve.  I t  d efi n es  th e  o bj ect  m o d e l s ,  re l ati o n s h i ps ,  an d  attri b u tes  o f  co m m o n  
i n fo rm ati o n  d efi n e d  i n  P art  1 .  

C l au s e  6  i s  n o rm ati ve .  I t  d ef i n es  th e  o bj ect  m o d e l s ,  rel ati o n s h i ps ,  an d  attri b u tes  o f  o p erati o n s  
m an ag em en t i n fo rm ati o n  d ef i n e d  i n  P art  1 .  

C l au s e  7  i s  i n fo rm ati ve.  I t  d ef i n es  th e  i n terre l ati o n s h i ps  b e twee n  th e  o bj ect  m o d e l s .  

C l au s e  8  i s  i n fo rm ati ve .  I t  l i s ts  th e  o bj ec ts  d efi n e d  i n  th e  s tan d ard  as  an  ai d  to  d o c u m en ti n g  
co n f o rm an ce  an d  co m pl i an ce .  

C l au s e  9  i s  n o rm ati ve .  I t  d ef i n es  co m pl ete n es s ,  c o n fo r m an ce ,  an d  co m p l i an ce  cri te ri a as s o ci ate d  
wi th  th e  o bj ec ts  an d  attri bu tes .  

An n ex A i s  i n fo rm ati ve .  I t  d efi n es  i m pl em en tati o n  n am i n g  c o n ve n ti o n  fo r o b j ect  re l ati o n s h i ps .  

An n ex B  i s  i n fo rm ati ve.  I t  d efi n es  a val u e  s yn tax  bes t  practi ce.  Th e  fo rm at  fo r val u es  i n  a  val u e  
attri b u te  o f  an  o bj ect  i s  n o t  d efi n e d  i n  th e  s tan d ard  an d  are  d efi n e d  b y i m pl em en tati o n s  o f  th e  
s tan d ard .   

An n ex  C  i s  i n fo rm ati ve .  I t  p ro vi d es  ex am pl es  to  i l l u s trate  h o w th e  m o d e l s ,  re l at i o n s h i ps ,  an d  
attri b u tes  m ay b e  u s ed .  

An n ex D  i s  i n f o rm ati ve .  I t  i l l u s trates  s o m e ex am pl e  d ata s ets  fo r  exc h an g e.  

An n ex E  i s  i n f o rm ati ve .  I t  co n tai n s  q u es ti o n s  an d  an s we rs  o n  th e  u s e  an d  reas o n  fo r  e l em en ts  i n  
th e  s tan d ard .   

An n ex F  i s  i n fo rm ati ve.  I t  d i s cu s s es  h o w th e  s tan d ard  re l ates  to  l o g i cal  i n fo rm ati o n  f l o w s .  
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I N TROD U CTI O N  

Th i s  I SA- 9 5  P art  2  s tan d ard  fu rth er  d ef i n es  fo rm al  o bj ect  m o d e l s  fo r exch an g e  i n fo rm ati o n  
d es cri b ed  i n  P art  1  u s i n g  U M L o bj ect  m o d e l s ,  tabl es  o f  attri b u tes ,  an d  ex am pl es .  Th e  m o d e l s  an d  
term i n o l o g y d ef i n e d  i n  th i s  s tan d ard :  

a)  em ph as i ze  g o o d  i n te g rati o n  practi ces  o f  c o n tro l  s ys tem s  wi th  e n terpri s e  s ys tem s  d u ri n g  th e  
en t i re  l i fe  c ycl e  o f  th e  s ys tem s ;  

b)  can  b e  u s e d  to  i m pro ve  ex i s ti n g  i n te g rati o n  cap ab i l i t y o f  m an u factu ri n g  c o n tro l  s ys tem s  wi th  
en terpri s e  s ys tem s ;  an d  

c)  can  be  ap p l i e d  re g ard l es s  o f  th e  d e g re e  o f  au to m ati o n .  

S peci fi c al l y,  th i s  s tan d ard  pro vi d e s  a  s tan d ard  term i n o l o g y an d  a  co n s i s te n t  s et  o f  co n cep ts  an d  
m o d e l s  fo r i n te g rati n g  c o n tro l  s ys tem s  wi th  e n terp ri s e  s ys tem s  th at  wi l l  i m p ro ve  co m m u n i cati o n s  
be twe en  al l  p art i es  i n vo l ved .  B e n efi ts  pro d u ce d  wi l l   

a)  reduce the  user’s  time to  reach  fu l l  pro d u cti o n  l e ve l s  f o r n e w pro d u cts ;  

b)  en ab l e  ve n d o rs  to  s u pp l y ap pro pri ate  to o l s  fo r i m p l em en ti n g  i n te g rati o n  o f  co n tro l  s ys tem s  to  
en terpri s e  s ys tem s ;  

c)  en ab l e  u s ers  to  b etter  i d en ti f y th ei r  n e e d s ;  

d )  red u c e  th e  co s t  o f  au to m ati n g  m an u factu ri n g  p ro c es s es ;  

e)  o p t i m i ze  s u p pl y ch ai n s ;  an d  

f)  red u c e  l i fe - c yc l e  e n g i n e e ri n g  effo rts .  

Th i s  s tan d ard  m ay b e  u s e d  to  red u c e  th e  effo rt  as s o ci ate d  wi th  i m pl em en ti n g  n e w p ro d u ct  o fferi n g s .  
Th e  g o al  i s  to  h ave  e n terpri s e  s ys tem s  an d  co n tro l  s ys tem s  th at  i n tero p erate  an d  e as i l y i n te g rat e .  

I t  i s  n o t  th e  i n te n t  o f  th e  s tan d ard  to :  

a)  s u g g es t  th at  th ere  i s  o n l y o n e  wa y o f  i m p l em en ti n g  i n te g rati o n  o f  co n tro l  s ys tem s  to  e n terpri s e  
s ys tem s ;  

b)  fo rce  u s ers  to  ab an d o n  th e i r  cu rre n t  wa y o f  h an d l i n g  i n teg rati o n ;  o r  

c)  res tri c t  d e ve l o pm e n t  i n  th e  area o f  i n te g rati o n  o f  co n tro l  s ys tem s  to  en terpri s e  s ys tem s .  
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1  Scope  

Th i s  s tan d ard  s pec i f i es  co n c e ptu al  i n terfac e  c o n te n t  exch an g e d  b etwe e n  m an u factu ri n g  co n tro l  
fu n cti o n s  an d  o th e r e n terpri s e  f u n cti o n s .  Th e  i n terface  co n s i d ere d  i s  b etwe e n  Le ve l  3  
m an u factu ri n g  s ys tem s  an d  Le ve l  4  b u s i n es s  s ys tem s  i n  th e  h i erarch i cal  m o d e l  d efi n e d  i n  P art  1  
o f  th i s  s tan d ard .  Th e  g o al  i s  to  red u c e  th e  ri s k,  co s t,  an d  erro rs  as s o c i ated  wi th  i m p l em en ti n g  th e  
i n terfac e.  

S i n c e  th i s  s tan d ard  c o vers  m an y d o m ai n s  an d  th ere  are  m an y d i ffere n t  s tan d ard s  fo r  th o s e  
d o m ai n s ,  th e  s em an ti cs  o f  th i s  s tan d ard  are  d es cri be d  at  a  l e ve l  i n te n d e d  to  e n ab l e  th e  o th e r  
s tan d ard s  to  b e  m app e d  to  th es e  s em an ti cs .  To  th i s  e n d ,  th i s  s tan d ard  d ef i n es  a s e t  o f  e l em en ts  
co n tai n ed  i n  th e  c o n ce p tu al  i n terfac e ,  to g eth er  wi th  a  m ech an i s m  fo r  e xte n d i n g  th e  i n terface  
co n ten t  fo r  i m pl em en tati o n s .  

Th e  s co p e  o f  th i s  s tan d ard  i s  l i m i ted  to  th e  d efi n i t i o n  o f  o bj ec t  m o d e l s  an d  attri b u tes  o f  th e  
exch an g e d  i n fo rm ati o n  d efi n e d  i n  th e  P art  1  s tan d ard .  

2 Normative references  

Th e fo l l o wi n g  d o c u m en ts ,  i n  wh o l e  o r  i n  p art,  are  n o rm ati ve l y referen c e d  i n  th i s  d o c u m en t  an d  are  
i n d i s pe n s ab l e  f o r i ts  ap p l i cati o n .  F o r  d ate d  refere n ces ,  o n l y th e  e d i t i o n  ci te d  app l i es .  Fo r u n d ate d  
referen ces ,  l ates t  e d i t i o n  o f  refere n c ed  d o c u m en t ( i n cl u d i n g  an y am en d m en ts )  ap p l i es .  

AN S I /I S A- 9 5 . 0 0 . 0 1 - 2 0 1 0  ( I E C  62 2 64 - 1  M o d ) ,  Enterprise-Control System Integration –  Part 1 : 
Models and terminology 

AN S I /I S A- 9 5 . 0 0 . 0 3 - 2 0 1 3 ,  Enterprise-Control System Integration –  Part 3: Activity models of 
manufacturing operations management  

AN S I /I S A- 9 5 . 0 0 . 0 4 - 2 0 1 2 ,  Enterprise-Control System Integration –  Part 4: Objects and attributes 
for manufacturing operations management integration  

AN S I /I S A- 9 5 . 0 0 . 0 5 - 2 0 1 3 ,  Enterprise-Control System Integration –  Part 5: Business-to-
manufacturing transactions  

AN S I /I S A- 8 8 . 0 0 . 0 1 - 2 0 1 0 ,  Batch Control –  Part 1: Models and terminology 

I E C  6 2 2 6 4 - 1 ,  Enterprise-control system integration –  Part 1: Models and terminology  

I E C  6 1 5 1 2 - 1 ,  Batch control –  Part 1: Models and terminology 

AN S I /I S A- 1 8 . 2 - 2 0 0 9 ,  Management of alarm systems for the process industries  

I S O/I E C  1 9 5 0 1 ,  Information technology –  Open Distributed Processing –  Unified Modeling 
Language (UML) Version 1 .4.2  

I S O/I E C  1 9 50 5 - 1 ,  Information technology –  OMG Unified Modeling Language (OMG UML) Version 
2.5 –  Part 1: Infrastructure  
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I S O/I E C  1 9 5 0 5 - 2 ,  Information technology –  OMG Unified modeling language (OMG UML) Version 
2.5 –  Part 2: Superstructure  

I S O 1 5 0 0 0 - 5 ,  Core Components Technical Specification  

3 Terms,  defin i tions,  abbreviations,  and  conventions  

3.1  Terms and  defin i t ions  

Fo r th e  p u rpo s e s  o f  th i s  d o c u m en t,  th e  te rm s  an d  d ef i n i ti o n s  g i ve n  i n  P art  1  o f  th i s  s tan d ard ,  as  
we l l  as  th e  fo l l o wi n g  ap p l y.  

3.1 . 1   
by-product  
a s eco n d ary m ateri al ,  pro d u c ed  as  a res i d u al  o f,  o r  i n c i d e n ta l  to  th e  pro d u c ti o n  o f  th e  pri m ar y 
pro d u ct  

3.1 .2   
co-product  
a m ateri al  u s u al l y m an u factu re d  to g eth er o r  s e q u e n ti al l y wi th  th e  pri m ary p ro d u c t  b ecau s e  o f  
pro d u ct  o r  pro ces s  s i m i l ari t i es  

3.1 .3   
equ ipment  class  
g ro u p i n g  o f  ro l e - b as ed  e q u i pm en t wi th  s i m i l ar  ch aracteri s t i cs  

3.1 .4   
event  
rep res e n tati o n  o f  a  s o l i ci ted  o r  u n s o l i ci ted  f act  i n d i cati n g  a  ch an g e  o f  re l e van ce  to  Le ve l  3  acti vi t i es  
o r  Le ve l  4  ac ti vi t i es  

3.1 .5   
material  class  
g ro u p i n g  o f  m ateri al s  wi th  s i m i l ar  ch aracteri s t i cs  

3.1 .6   
material  defin i t ion  
d ef i n i t i o n  o f  a  m ateri al  t ype  a n d  t yp e  pro p erti es  

N O TE  1  Th e  material definition a p pl i e s  to  material lot t h at  ca n  be  i d e n ti f i e d  as  ra w,  i n te rm e d i at e ,  b yp ro d u ct,  f i n i s h e d ,  
o r  co n s u m ab l e  material.  

3.1 .7   
material  l ot  
u n i q u e l y i d en ti f i abl e  am o u n t  o f  a  m ateri al  

N O TE  2  Th e  material lot d e s cri be s  t h e  actu al  o r  pl an n e d  to tal  q u an ti ty  o r  am o u n t  o f  material ava i l a bl e ,  i ts  cu rre n t  s tat e ,  
an d  i t s  s p e ci f i c  pro p e rt y val u e s .  

 

Provided by IHS Markit under l icense with  ISA 

Full document details: ANSI ISA 95.00.02-2018

http://www.avadocuments.com/doc/ansi-isa-95-00-02-2018
http://www.avadocuments.com/doc/ansi-isa-95-00-02-2018


 –  2 3  –  AN S I /I S A- 9 5 . 0 0 . 0 2 - 2 0 1 8  

 

3.1 .8   
material  sublot  
u n i q u e l y i d en ti f i abl e  s u bs et  o f  a  m ateri al  l o t  

N O TE  3  Th e  material sublot ca n  be  a  s i n g l e  i t e m .  

3.1 .9   
personnel  class  
g ro u p i n g  o f  p ers o n s  wi th  s i m i l ar  ch aracteri s t i cs  

3.1 . 1 0   
product  
d es i re d  o u tpu t  o f  an  o p erati o n s  pro c es s  

N O TE  4  A  pro d u ct  can  b e  a n  i n te rm e d i ate  p ro d u ct  o r  e n d  p ro d u ct  fro m  a  bu s i n e s s  pe rs pe cti ve .  

N O TE  5  P ro d u ct  al s o  d e fi n e d  i n  I S O  1 0 3 0 3 - 1  as :  a  s u bs t an ce  pro d u ce d  by a  n at u ral  o r  art i f i c i al  pro ce s s .  

3.1 . 1 1   
property  
i m pl em en tati o n  s p eci fi c  c h arac teri s ti c  o f  an  e n ti t y  

3.2  Abbreviations  

Fo r p u rpo s es  o f  th i s  s tan d ard ,  th e  f o l l o wi n g  abbre vi ati o n s  ap p l y :  

B 2 M M L B u s i n es s  to  M an u factu ri n g  M arku p  Lan g u ag e  

B O R   B i l l  o f  res o u rces  

C E   C o m m o n  era  

E BN F   E xte n d e d  B acku s - N au r fo rm  

E P SG    E u ro p ean  P e tro l e u m  S u rve y G ro u p  

FQN    Fu l l y q u al i f i e d  n am e  

G U I D   G l o b al l y u n i q u e  i d e n ti f i er  

I E C   I n tern ati o n al  E l ectro tec h n i cal  C o m m i s s i o n  

I S O   I n tern ati o n al  Org an i zati o n  fo r  St an d ard i zati o n  

M I M O S A M ac h i n er y i n fo rm ati o n  m an ag em e n t  o pe n  s ys tem s  al l i an c e  ( o ri g i n al )  o r  o p erati o n s  
an d  m ai n ten an ce  i n fo rm ati o n  o pe n  s ys tem  al l i an c e  ( cu rre n t)  

M O M   M an u factu ri n g  o p erati o n s  m an ag em en t  

S O C   S tan d ard  o pe rati n g  co n d i ti o n s  
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S O P   S tan d ard  o pe rat i n g  pro c e d u re  

S R I D    S pati al  ref ere n c e  i d e n ti f i er  

U M L  U n i f i e d  M o d e l i n g  Lan g u ag e  

XM L  E xte n s i b l e  M arku p  Lan g u ag e  

XSD   XM L s ch em a d efi n i t i o n  

3.3  Conventions  

3.3. 1  General  

I tal i cs  are  u s e d  fo r th e  u s e  cas es  o f  n am es  o f  o b j ects  u s e d  i n  exch an g e d  d ata,  b e yo n d  th e  u s e  
d e f i n e d  i n  I S O/I E C  D i recti ve s  P art  2 ,  to  em ph as i ze  th e  s p eci f i c  m ean i n g  o f  term i n o l o g y  o f  th i s  
s tan d ard .  

Th e  i n fo rm ati o n  o bj ec t  m o d e l s  are  d ep i cte d  u s i n g  a  s i m p l i f i ed  app l i cati o n  o f  th e  U n i f i e d  M o d e l i n g  
Lan g u ag e  ( U M L)  n o tati o n al  m eth o d o l o g y,  as  d ef i n ed  i n  I S O /I E C  1 9 5 0 1 .  

3.3.2  UML notation  i n  i n formation  object  models  

Tabl e  1  d efi n es  th e  U M L n o tati o n s  u s e d  i n  th e  s i m p l i f i e d  i n fo rm ati o n  o bj ect  d i ag ram s .  

I n  th is  s tandard ,  the  word  “class”  used  as  part  of an  object defin i ti on  name is  to  be  con s i d ere d  as  
a category,  not as  a  “class”  i n  the  UML speci fication .  

E XAM P LE  1  “Personnel  cl ass”  i s  to  be  considered  a  “personnel  category”  i n  the  sense  of d i sti ngu ish ing  between  the  
ki n d s  o f  p e rs o n n e l  i n  th e  re al  wo rl d .  

Table  1  –  UML notation  used  

Symbol  Defin i ti on  

 

D e fi n e s  a  packa g e ,  a  co l l e cti o n  o f  o bj e ct  m o d e l s ,  s tate  m o d e l s ,  u s e  cas e s ,  
an d  o th e r U M L m o d e l s .  P acka g e s  are  g e n e ral - p u rpo s e  g ro u p i n g  
m e ch an i s m s u s e d  t o  o rg an i z e  s e m an ti cal l y  re l ate d  m o d e l  e l e m e n t s .  I n  t h i s  
d o cu m e n t ,  a  p ackag e  i s  u s e d  t o  s pe ci fy  a n  e xte rn al  m o d e l ,  s u ch  as  
o pe rati o n s  d e fi n i t i o n  m o d e l ,  o r  a  re fe re n ce  to  a n o th e r p art  o f  t h e  m o d e l .  

      

R e p re s e n t s  a  U M L cl as s  o f  o b j e cts ,  e ach  wi th  th e  s am e  t yp e s  o f  at tri b u t e s .  
E ach  o b j e c t  i s  u n i q u e l y  i d e n t i f i abl e  o r  e n u m e r ab l e .  N o  o p e rati o n s  o r  
m e th o d s  are  l i s t e d  fo r t h e  c l as s e s .   

 

 

An  as s o ci ati o n  be t we e n  e l e m e n t s  o f  a  c l as s  an d  e l e m e n t s  o f  an o t h e r o r  th e  
s am e  cl as s .  E ach  as s o ci ati o n  i s  i d e n ti f i e d .  C a n  h a ve  th e  e xp e ct e d  n u m be r 
or range  of members  of the  subclass,  when  ‘ *’  i n d i cate s  a n  i n d e te rm i n ate  
n u m b e r.   

E XAM P LE  2  

0 . .* m e an s  th at  z e ro  o r m o re  m e m b e rs  o f  th e  s u bcl as s  c an  e xi s t.  

Package

Class

0. . n

1 . . 1

Association Name

Role

Role
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Symbol  Defin i ti on  

Th e  s e m an ti cs  o f  th e  as s o ci ati o n  a re  d e fi n e d  i n  t h e  o b j e ct  re l ati o n s h i p  t ab l e  
o f  e ach  o bj e c t  p art i ci p at i n g  i n  t h e  re l ati o n s h i p.  

 

G e n e ral i z ati o n  ( a rro w p o i n ts  t o  t h e  s u p e r cl as s )  s h o ws  th at  an  e l e m e n t  o f  
th e  cl as s  i s  a  s pe ci al i z e d  t yp e  o f  th e  s u p e r cl as s .   

 

D e p e n d e n c e  i s  a  we ak as s o ci at i o n  th at  s h o ws  th at  a  m o d e l i n g  e l e m e n t  
d e p e n d s  o n  a n o t h e r m o d e l i n g  e l e m e n t.  Th e  i te m  at  t h e  tai l  d e pe n d s  o n  t h e  
i t e m  at  th e  h e ad  o f  th e  re l ati o n s h i p.  

Th e  s e m an ti cs  o f  th e  as s o ci ati o n  a re  d e fi n e d  i n  t h e  o b j e ct  re l ati o n s h i p  tab l e  
o f  e ach  o bj e c t  p art i ci p at i n g  i n  t h e  re l ati o n s h i p.  

 

Ag g re g ati o n  s h o ws  an  e l e m e n t  o f  th e  cl as s  ( wh o l e  e l e m e n t)  i s  m ad e  u p  o f  
e l e m e n ts  o f  o t h e r c l as s e s  ( p art  e l e m e n t s ) .  

E XAM P LE  3  

 

Th e  ag g re g at i o n  n o t ati o n  i d e n ti f i e s  t h at  th e  l i fe t i m e  o f  th e  pa rt  e l e m e n t  i s  
i n d e pe n d e n t  o f  t h e  wh o l e  e l e m e n t .  Th e  part  e l e m e n t  i s  abl e  t o  b e  a  p a rt  o f  
m u l t i p l e  pa re n t  e l e m e n ts .  W h en  a  wh o l e  e l e m e n t  i s  d e l e te d ,  t h e  p art  
e l e m e n ts  are  n o t  d e l e te d .  

Th e  p arts ’  ph ys i cal  re l at i o n s h i p  i s  i n d e p e n d e n t  o f  i t s  l i fe t i m e  re l ati o n s h i p .  A  
part  c an  be  re p re s e n t e d  d i re ctl y  i n  th e  wh o l e  o r re fe re n ce d  fro m  th e  wh o l e .  

 

A co m po s i t i o n  re l ati o n s h i p  re p re s e n ts  a  wh o l e –p art  re l at i o n s h i p  an d  i s  a  
type  o f  ag g re g ati o n .  A  co m po s i t i o n  re l at i o n s h i p  s p e ci f i e s  t h at  t h e  l i fe t i m e  o f  
th e  pa rt  c l as s i f i e r  i s  d e pe n d e n t  o n  th e  l i f e t i m e  o f  th e  wh o l e  cl as s i f i e r.  
C o m po s i t i o n  s h o ws  a s tro n g  fo rm  o f  ag g re g ati o n ,  wh i ch  re q u i re s  1 )  a  p art  
i n s tan ce  i s  i n c l u d e d  i n  o n l y o n e  co m po s i t i o n  at  a  t i m e  an d  2 )  t h e  
co m p o s i t i o n  o bj e ct  h as  s o l e  re s p o n s i bi l i ty  fo r  d i s p o s i t i o n  o f  i t s  p art s .  

E XAM P LE  4  

 

Th e  co m p o s i t i o n  n o t ati o n  i d e n t i f i e s  th at  t h e  l i f e t i m e  o f  th e  pa rt  e l e m e n t s  i s  
d e p e n d e n t  o n  t h e  wh o l e  e l e m e n t .  W h e n  a wh o l e  e l e m e n t  i s  d e l e t e d ,  th e  p art  
e l e m e n ts  are  d e l e te d .  

Th e  p arts ’  ph ys i cal  re l at i o n s h i p  i s  i n d e p e n d e n t  o f  i t s  l i fe t i m e  re l ati o n s h i p  a s  
a  pa rt  re pre s e n te d  d i re ctl y i n  t h e  wh o l e  o r  re fe re n ce d  f ro m  t h e  wh o l e .  

I s  A Type Of

depends on

I s an aggregation of

I s a composite of
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Symbol  Defin i ti on  

 

Th re e  o r m o re  e l e m e n ts  are  s tro n g l y  as s o ci at e d .  I f  th re e  e l e m e n ts  are  
as s o ci ate d ,  th e  t e rm  “ te rn ary”  as s o ci ati o n  m ay b e  u s e d .  

Th e  as s o ci ati o n  o b j e ct  ( d i am o n d  s h ap e )  m ay b e  an  o bj e ct ,  wh i c h  can  
s u pp o rt  att ri b u t e s  re l e van t  to  t h e  as s o ci ati o n .  

Th e re  i s  n o  l i f e t i m e  d e pe n d e n c y b e t we e n  t h e  as s o ci at e d  o bj e ct s .  

 

Th e  as s o ci ati o n  o f  A  an d  B  are  re fi n e d  b y th e  c l as s  C ,  wh i c h  i s  re fe rre d  to  
as  t h e  as s o ci ati o n  cl as s .  

I f  A  an d  B  are  th e  s am e  cl as s ,  A an d  B  are  pa rt  e l e m e n ts  wi t h  n o  
d i s t i n c ti o n s  m ad e  be t we e n  t h e  A  an d  B .  A  an d  B  a re  re fe rre d  t o  as  s o u rce  
an d  ta rg e t  t o  al l o w d i s t i n cti o n  o f  parts .  

N O TE  U M L l i fe  cycl e s  are  n o t  ap pl i cab l e  to  i n d i vi d u al  i n fo rm ati o n  e xch a n g e s .  Th e  re l ati o n s h i ps  i n  th e  U M L d i ag ram  
p ro vi d e s  a  vi e w i n t o  o b j e c t  l i fe  cycl e s  at  th e  t i m e  o f  an  i n fo rm ati o n  e xc h an g e .  Th e  n a vi g ati o n  s h o wn  i n  th e  U M L d i ag ram  
i s  th e  m o s t  com m o n l y ap pl i e d ;  h o we ver,  s o m e  i m pl e m e n tat i o n  m e t h o d s  a n d  t e ch n o l o g i e s  can  re q u i re  a  bi d i re ct i o n al  
re l ati o n s h i p  o r n e e d  to  s p e ci fy th e  re l ati o n s h i p  ro l e s  fo r  b o t h  e n d s  o f  t h e  re l ati o n s h i p .   

Th e d efi n ed  re l ati o n s h i p  i n  th e  i n fo rm ati o n  o bj ect  d i ag ram s  i n  c o m bi n ati o n  wi th  th e  m o d e l  
relationsh ip  tab le  and  the  object  re lationsh ip  tables  for each  object define  the  “m in imum”  
co m pl i an ce  re q u i rem en ts .  Ad d i t i o n al  re l ati o n s h i p  an d  ro l es  re q u i re d  fo r  an  i m p l em e n tati o n  are  
exp l i c i t l y d efi n ed  as  n o n c o m pl i an t  th e  i m p l em en tati o n  d o c u m en tati o n .  

3.3.3  Object  color  convention  for object  relationship  between  UML models  

Tabl e  2  d ef i n es  t h e  o bj e ct  co l o r  c o n ve n ti o n  u s e d  i n  th e  U M L d i ag ram s  o f  th i s  p art  an d  P art  4  o f  
th i s  s tan d ard  to  i l l u s trate  th e  o bj ect  re l at i o n s h i ps  b etw e e n  i n fo rm ati o n  m o d e l s .  Th e  o bj ects  d ef i n e d  
i n  th e  c l au s e  co n tai n i n g  th e  U M L d i ag ram  h a ve  a  wh i te  b ackg ro u n d ;  th e  re l at i o n s h i ps  to  o bj ects  
n o t  d ef i n e d  i n  th e  c l au s e  s h o wn  i n  th e  U M L d i ag ram  h a ve  a g ra y b ackg ro u n d  i f  d efi n e d  i n  an o th er  
cl au s e  o f  th i s  p art  o r  a  b e i g e  b ackg ro u n d  i f  d efi n e d  i n  P art  4  o f  th i s  s tan d ard .  F o r th e  o bj ec ts  n o t  
d ef i n e d  i n  th e  cl au s e ,  th e  b as i c  rel ati o n s h i ps  b etwee n  o bj ects  d ef i n e d  i n  th e  c l au s e  are  s h o wn  fo r 
th e  c o m pl ete  co n tex t  o f  th e  o bj ects  d efi n ed  i n  th e  cl au s e.  

Table  2  –  Object  color  convention  for object  relationship  between  UML models  

Object  type  Color convention  

 

An  o bj e ct  wi t h  a  wh i t e  b ac kg ro u n d  be l o n g s  to  th e  i n fo rm at i o n  m o d e l  d e fi n e d  i n  th e  c l a u s e  
co n t ai n i n g  th e  U M L d i a g ram .  

 

An  o bj e ct  wi t h  a  g ra y  b ackg ro u n d  i s  n o t  d e fi n e d  i n  th e  cl au s e  co n tai n i n g  th e  U M L 
d i ag ram  an d  i s  d e fi n e d  i n  an o t h e r i n fo rm ati o n  m o d e l  i n  th i s  s t an d ard .  

 

An  o bj e ct  wi t h  a  b e i g e  backg ro u n d  i s  n o t  d e fi n e d  i n  t h e  cl au s e  co n tai n i n g  th e  U M L 
d i ag ram  an d  i s  d e fi n e d  i n  an  i n fo rm ati o n  m o d e l  i n  P art  4  o f  t h i s  s t an d ard .  

 

An  o bj e ct  wi t h  a  d ark g ra y bac kg ro u n d  be l o n g s  to  a n  e xte rn a l  i n fo rm at i o n  m o d e l  n o t  
d e fi n e d  i n  t h i s  s t an d a rd .  

 

An  o bj e ct  wi t h  a  pi n k backg ro u n d  b e l o n g s  to  an  i n t e rfac e  a bs tract  o bj e ct  d e fi n e d  i n  t h e  
cl au s e  co n tai n i n g  t h e  U M L d i a g ram .  
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3.3.4  Relationsh ip  types  

Th i s  s u bcl au s e  exp l ai n s  th e  u s e  an d  m ean i n g  o f  th e  rel ati o n s h i p  t yp e s  i n  re l at i o n s h i p  tab l e  an d  
ro l e  tabl e  fo r e ach  o bj ect  i n  an  i n fo rm ati o n  m o d el .  

Th e  g e n eri c  s pec i f i cati o n  c an  be  f u rth e r q u al i f i e d  wi th i n  th e  re l ati o n s h i p  tab l e  en try to  c l ari f y th e  
re l ati o n s h i p  co n tex t.  

a)  As s o ci ati o n :  th e  as s o c i at i o n  t yp e  re pres en ts  a  g e n eral  rel ati o n s h i p  b e twe en  two  o bj ec ts .  A 
d as h ed  l i n e  i n d i cates  a weak as s o c i at i o n  be twe en  o bj ects .  

E XAM P LE  1  A material definition  d e fi n e s  0 . . *  material lot o bj e c ts  wh e re ,  i n  co n tras t,  a  material lot i s  d e fi n e d  b y  
1 . . 1  material definition.  A  material lot co n t ai n s  a  re l ati o n s h i p  t o  i ts  material definition,  wh i ch  i s  re p re s e n te d  as  a  
re l ati o n s h i p  att ri b u te  i n  th e  material lot.  I n  a  d at a e xch a n g e  i m pl e m e n tat i o n ,  t h e  material lot o b j e cts  as s o c i ate d  wi t h  
a  material definition  i s  re co rd e d  i n  t h e  material definition  o ccu rre n ce ;  bu t  i n  an o t h e r i m pl e m e n tat i o n ,  th e  material 
lot o bj e cts  are  re co rd e d  i n  s e p arat e  s ys t e m s  u s i n g  l i n k tabl e  re fe re n c e s .  

b)  D e p en d en c y:  th e  o bj ec t  h as  a s em an ti c  l i n k to  th e  o bj ect,  wh i c h  c an  be  req u i red  to  b e  s ati s f i e d  
bef o re  th e  o bj ect  c an  b e  created .  A re l at i o n s h i p  s i g n i f yi n g  th at  a  s i n g l e  m o d e l  o bj ect  o r  a  s e t  
o f  m o d e l  o bj ects  re q u i re  o th er m o d e l  o bj ec ts  fo r  th e i r  s p ec i fi cati o n  o r i m p l em en tati o n .  

c)  Ag g re g ati o n :  th e  vi e w o f  th e  U M L re l ati o n s h i p  i s  q u al i f i e d  b y th e  targ et  en d  o f  th e  re l ati o n s h i p  
l ink;  the  term inology used  i s  “aggregation  part”  for the  sub  object and  “aggregation  whole”  for 
th e  p are n t  o bj ect.  An  ag g reg ati o n  t yp e  can  b e  refi n e d  wi th  th e  fo l l o wi n g  keywo rd s :  

1 )  W h o l e:  t h e  o bj ect  i s  th e  wh o l e  o bj ect  i n  th e  ag g re g ati o n .  
2 )  P art:  th e  o bj ec t  i s  th e  part  o bj ect  i n  th e  ag g re g ati o n .  
3 )  H i erarch y:  th e  o bj ect  can  b e  b o th  a  wh o l e  an d  part  o bj ect .  

E XAM P LE  2  E q u i p m e n t  h i e rarc h y  

Th i s  i n fers  th at  i m pl em en tati o n s  c an  u t i l i ze  p are n t  an d  ch i l d  prefi x es  o r  l i n k tabl es  i f  
n avi g ati o n  o f  th e  h i e rarch y i s  re q u i re d .  I n  an  ag g reg ati o n  h i erarch y wh e n  a p aren t  o bj ect  
i s  d el e te d ,  th e  re l at i o n s h i ps  to  o th er  ch i l d  o bj ects  are  rem o ve d  i f  s pec i f i e d  i n  l i n k tab l es  bu t  
th e  c h i l d  o bj ects  are  n o t  d e l ete d .  

d )  C o m po s i t i o n :  th e  rel ati o n s h i p  vi e w i s  q u al i f i e d  b y th e  targ et  en d  o f  th e  re l ati o n s h i p;  th e  
term i n o l o g y u s ed  i s  “co m po s i t i o n  p art”  for the  sub  obj ect and  ‘composi tion  whole’  for the  parent  
o bj ect.  A co m p o s i t i o n  t yp e  c an  be  refi n e d  wi th  th e  fo l l o wi n g  ke ywo rd s :  

1 )  W h o l e:  t h e  o bj ec t  i s  th e  wh o l e  o bj ect  i n  th e  co m po s i t i o n .  

2 )  P art:  th e  o bj ec t  i s  th e  part  o bj ect  i n  th e  c o m po s i t i o n .  

e )  C o m po s i t i o n  h i erarc h y:  th e  o bj e cts  can  b e  b o th  a  wh o l e  an d  p art  o bj ect.   

E XAM P LE  3  M ate ri al  l o t  h i e ra rc h y  

A c o m po s i t i o n  h i erarch y can  u s e  pare n t  an d  ch i l d  prefi x es  o r  l i n k tab l es  i f  n avi g ati o n  o f  th e  
h i erarch y i s  req u i red .  I f  th e  ro o t  pare n t  o bj ect  i s  d e l ete d ,  al l  ch i l d  o bj ects  an d  th e i r  ch i l d  o bj ec ts  
are  d e l ete d .  Obj ec ts  c an  be  bo th  a wh o l e  an d  p art  o bj ect.  
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3.3.5  Relationsh ip  table  

Each  i n formation  model ’ s  UML d iagram  is  expl i ci tl y defined  by the  s impl i fied  UML model  i n  
co m bi n ati o n  wi th  a re l at i o n s h i p  tab l e.  Th e  re l at i o n s h i p  tab l e  l i s ts  each  re l at i o n s h i p  an d  a  ro l e  tab l e  
fo r e ach  o bj ec t  i n  U M L m o d e l  th at  l i s ts  th e  ro l e  o f  th e  o bj ect  i n  i ts  re l ati o n s h i ps .  

Th e  o bj ec t  re l ati o n s h i p  tab l es  i n d i c ate  an  o bj ec t  n am e fo r th e  b o th  e n d  po i n ts ,  a  t yp e  o f  re l ati o n s h i p  
an d  n am e  o f  re l at i o n s h i p  fo r e ach  re l at i o n s h i p  b etwee n  o bj ects  i n  an  i n fo rm ati o n  m o d e l .  Th e  o bj ect  
re l ati o n s h i p  tabl e  u s es  th e  fo l l o wi n g  U M L o bj ect  re l ati o n s h i p  t yp es  to  i d en ti f y th e  re l ati o n s h i p  
be twe en  o bj ects .  I n  th e  o bj ec t  re l ati o n s h i p  tab l e ,  th e  o bj ect  rel ati o n s h i p  i s  d efi n e d  s p eci fi c al l y fro m  
each  object’s  perspective.  

E XAM P LE  1  Th e  U M L d i ag ra m  o f  p e rs o n n e l  m o d e l  i n  F i g u re  1  b e l o w i n  co m bi n ati o n  wi t h  t h e  as s o ci ate d  re l at i o n s h i p  
tabl e  i n  Tab l e  3  s h o ws  t h e  personnel class object’ s  re l ati onsh ips  as  an  example  of how the  standard  represents  each  
object’ s  relati onsh i ps  i n  the  co n te xt  o f  th e  i n f o rm at i o n  m o d e l .  

 

Figure 1  –  Example:  UML Diagram  for  an  information  model ,  personnel  model  

Table  3  –  Example:  Relationship  table  for an  in formation  model ,  personnel  model  
relationships  

From  To  Type  Relationsh ip  Name  

P e rs o n n e l  cl as s  P e rs o n n e l  c l as s  pro p e rt y  C o m po s i t i o n  H as  pro p e rt i e s  o f  

P e rs o n n e l  cl as s  P e rs o n n e l  c l as s  As s o ci at i o n  I n cl u d e s  p ro pe rti e s  o f  

P e rs o n  p ro pe rty  P e rs o n n e l  c l as s  pro p e rt y  D e p e n d e n c y  M a ps  to  

P e rs o n  p ro pe rty  P e rs o n  p ro pe rt y  C o m po s i t i o n  h i e ra rch y  C o n t ai n s  

…  …  …  …  
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3.3.6  Relationsh ip  role  table  

To expl ici tl y defi ne  obj ect’s  re lationsh ips  in  an  i n formation  model ’s  UML d iagram ,  each  object’s  
d efi n i t i o n  u s es  a re l at i o n s h i p  ro l e  tab l e  to  l i s ts  ro l e  o f  th e  re l ate d  o bj ec t  i n  e ach  pre d o m i n ate  
re l ati o n s h i p .  

Th e  c o l u m n  h ead ers  fo r  th e  o bj ect  re l ati o n s h i p  tab l e  are   

a)  re l ate d  o bj e ct:  fo r  a  g i ve n  o bj ec t,  e ach  ro w i n  th e  re l ati o n s h i p  ro l e  tab l e  d efi n es  a re l ati o n s h i p  
o f  th e  o bj ect  to  an o th e r o bj ect  i n  th e  i n fo rm ati o n  m o d e l ;  

b)  ro l e :  th e  re l at i o n s h i p  ro l e  o f  th e  re l ated  o bj ect  i n  re l ati o n s h i p  to  th e  g i ve n  o bj ect  ( wh at  th e  g i ve n  
o bj ect  c an  u s e  to  i d e n ti f y th e  rel ate d  o bj ec t) ;   

c)  m u l t i p l i ci t y:  th e  m u l ti p l i c i ty i n  U M L d i ag ram  th at  s pec i f i es  card i n al i t y o f  s o m e co l l ecti o n  o f  
e l em en ts ;  

E XAM P LE  1  Th e  n u m be r o f  e l e m e n ts .  

M u l ti p l i c i t y e l em en t d efi n es  s o m e  c o l l ecti o n  o f  e l e m en ts  an d  i n cl u d es  b o th  m u l t i p l i c i t y as  we l l  
as  s p eci f i cati o n  o f  o rd er  an d  u n i q u en es s  o f  th e  co l l ec ti o n  e l em en ts :  

d )  d es cri pti o n :  the  description  of the  obj ect’s  re lationsh ip.  

E XAM P LE  2  Th e  e xam p l e  fo r  ro l e  t abl e  fo r th e  p e rs o n n e l  c l as s  o bj e ct  i n  th e  e xam pl e  o f  th e  U M L d i ag ram  o f  
pe rs o n n e l  m o d e l  i s  s h o wn  i n  T abl e  4.   

Table  4  –  Example:  Relationship  role  table,  Personnel  cl ass  relationship  rol es  

Related  object  Role  Mu l tipl i ci ty Relationsh ip  name  Description  

P ers o n n e l  c l as s  P e rs o n n e l  c l as s  
pare n t  type  

0 . . *  I n cl u d e s  p ro pe rt i e s  o f  Th i s  personnel class(s) i n cl u d e  
p ro pe rt i e s  o f  th e  personnel class.  

P ers o n n e l  c l as s  
pro p e rty  

P e rs o n n e l  c l as s  
pro p e rty  

0 . . *  H as  pro p e rti e s  o f   Th e  personnel class properties  o f  
t h i s  personnel class.  

P ers o n  N A 0 . . *  D e fi n e d  b y  Th e  person s u pp o rt s  th i s  
personnel class.   

Th e  person o bj e cts  s u p po rt  th e  
personnel class property(s) 
as s o ci ate d  wi th  th i s  personnel 
class.  

3.3.7  Object  attribute  tables  

3.3.7.1  Object  attribute  tables  

Th i s  s u bc l au s e  g i ves  th e  m ean i n g  o f  th e  o bj ect  attri bu te  tab l es .  Th i s  i n cl u d e s  a l i s ti n g  o f  th e  o bj ect  
i d e n ti f i cati o n ,  pres e n tati o n  o f  th e  ex am pl es  i n  th e  tab l es ,  refere n c es  to  res o u rces ,  o bj ect  
re l ati o n s h i ps ,  re l at ed  o bj ect  n am i n g  co n ven ti o n ,  an d  o bj ect  re l ati o n s h i p  i m p l em en tati o n s .  

Al l  attri b u tes  i n  th e  tab l e s  are  b e  c o n s i d ere d  o p ti o n al ,  exce pt  wh ere  s p eci fi e d  as  re q u i re d  i n  th e  
attr i b u te  d es cri pti o n .  
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3.3.7.2  Presentation  of  examples  

E x am pl es  are  i n c l u d ed  wi th  e ach  attri bu te  g i ven  i n  o bj ect  attri bu te  tabl es .  E x am pl es  are  pres e n te d  
fo r each  o f  th e  fo u r m ai n  o p erati o n  m an ag em e n t  c ate g o ri es  ( i . e.  pro d u cti o n ,  m ai n te n an ce ,  q u al i t y 
an d  i n ve n to r y o perati o n s )  d efi n e d  i n  P art  1  o f  th i s  s tan d ard .  Tab l e  5  s h o ws  h o w th e  attri b u te  
exam p l e  ro ws  an d  co l u m n s  are  u s e d .  

Table  5  –  Example:  Object  attribute  table  

Attribute name  Description  Production  
example  

Maintenance 
example  

Qual i ty 
example  

Inventory 
examples  

N am e  o f  f i rs t  
attri b u te  

D e s cri p t i o n  o f  f i rs t  att ri b u te  P ro d u ct i o n  
e xam pl e  

M ai n te n an ce  
e xam pl e  

Q u al i t y  
e xam pl e  

I n ve n to ry 
e xam pl e  

N am e  o f  s e co n d  
attri b u te  

D e s cri p ti o n  o f  s e co n d  
attri b u te  

P ro d u ct i o n  
e xam pl e   

M ai n te n an ce  
e xam pl e  

Q u al i t y  
e xam pl e  

I n ve n to ry 
e xam pl e  

N am e  o f  t h i rd  
attri b u te  

D e s cri pti o n  o f  th i rd  attri bu te  P ro d u ct i o n  
e xam pl e   

M ai n te n an ce  
e xam pl e  

Q u al i t y  
e xam pl e  

I n ve n to ry 
e xam pl e  

W h en  an  ex am pl e  val u e  i s  a  s et  o f  val u es ,  o r  a  m em ber o f  a  s et  o f  val u es ,  th e  s e t  o f  val u es  i s  
g i ve n  wi th i n  a s et  o f  braces ,  { } .  

Th e  ex am pl es  are  pu re l y f i ct i o n al .  Th e y are  pro vi d ed  to  fu rth er d es cri b e  attri bu tes  i n  th e  m o d e l .  I t  
i s  n o t  i n te n d e d  to  m ake th e  ex am pl es  c o m pl ete  o r  re pres e n tati ve  o f  an y m an u factu ri n g  e n terpri s e .  

N O TE  1  W i th i n  a  t ab l e  t h e  co l u m n s  fo r  P ro d u cti o n ,  M ai n te n a n ce ,  Q u al i t y  an d  I n ve n t o ry c an  b e  e xam pl e s  wh e re  t h e  fo u r  
o p e rat i o n s  m an ag e m e n t  cat e g o ri e s  are  co o rd i n at e d ,  o r th e y can  be  s e parate  e xam pl e s .   

E XAM P LE  1  W h e n  o n e  s ys te m  i s  co o rd i n ati n g  m u l t i p l e  o p e rat i o n s  m an ag e m e n t  cate g o ri e s ,  t h e  I D s  u s e d  i n  e ach  co l u m n  
can  b e  th e  s am e .  W h e n  d i ffe re n t  s ys te m s  co o rd i n at e  m u l t i p l e  o p e rat i o n s  m an ag e m e n t  cate g o ri e s ,  t h e  I D s  can  b e  
d i ffe re n t .   

E x am pl e  val u es  o f  attr i b u te  are  m ean t  to  be  i l l u s trati ve  an d  d o  n o t  i m pl y re q u i rem en ts .  

N O TE  2  Ti m e  an d  d ate  att ri b u t e s  can  i l l u s trate  a  g e n e ral  o r s pe ci f i c  t i m e  h o ri z o n .  

E XAM P LE  2  A  ye a rl y  o r  q u a rt e rl y  p l an  c an  u s e  g e n e ra l  d ate s  wi th  n o  s p e ci f i c  t i m e ,  wh i l e  a  d e t ai l e d  s ch e d u l e  ca n  i n c l u d e  
a  s pe ci f i c  t i m e s t am p d o wn  t o  t h e  m i n u te .  

E XAM P LE  3  D at a re s o l u ti o n  u s e d  i n  t h e  e xam pl e s  are  ty pi cal  e xam pl e s .  

S peci fi c  i m pl e m en tati o n s  o f  th i s  p art  m a y s peci f y th e  d ata res o l u ti o n  req u i red  fo r  e ach  attri b u te .  

W h en  < N A> ( n o t  ap p l i cab l e)  i s  u s ed  as  an  exam p l e ,  th i s  i s  o n l y i l l u s trat i ve  th at  th e re  i s  n o t  a  val u e  
fo r th i s  attri bu te  i n  th i s  e xam pl e.  I t  d o es  n o t  i m pl y th ere  can  n e ver  b e  a val u e.  Th i s  i s  al s o  tru e  
wh e n  al l  fo u r co l u m n s  co n tai n  < N A> .  

3.3.8  Relationsh ips between  information  models  and  resource models  

Th e i n fo rm ati o n  m o d e l s  i n  th i s  s tan d ard  u s e  a  s i m pl i f i e d  m eth o d  to  refere n ce  res o u rce  m o d e l .  I n  
o rd er  to  m ake th e  U M L d i ag ram s  l es s  c o m pl ex,  t h e  s i m pl i f i e d  U M L m o d e l  d o es  n o t  fu l l y d o cu m en t  
th e  p o s s i bl e  fo u r  cro s s - m o d e l  re l ati o n s h i ps  o r  p ai re d  rel ati o n s h i p s  be twee n  a s p eci fi c  o bj ect  
( s pec i f i cati o n ,  re q u i rem en t,  actu al ,  cap ab i l i t y)  i n  an  i n fo rm ati o n  m o d el  an d  an  as s o c i ate d  o bj ec t ( s )  
i n  th e  res o u rce  i n fo rm ati o n  m o d e l .  Th e  U M L m o d e l s  are  n o t  fu l l y c o n fo rm an t  to  th e  U n i f i e d  
M o d e l i n g  Lan g u ag e  ( U M L)  n o tati o n al  m eth o d o l o g y as  d efi n ed  i n  I SO /I E C  1 9 5 0 1 .   

Provided by IHS Markit under l icense with  ISA 

Full document details: ANSI ISA 95.00.02-2018

http://www.avadocuments.com/doc/ansi-isa-95-00-02-2018
http://www.avadocuments.com/doc/ansi-isa-95-00-02-2018


 –  3 1  –  AN S I /I S A- 9 5 . 0 0 . 0 2 - 2 0 1 8  

 

Th e  s i m pl i f i e d  U M L tech n i q u es  i n  th i s  s tan d ard  are  i n te n d e d  as  a vi s u al i z ati o n  m eth o d  th at  m u s t  
be  u s ed  i n  co m bi n ati o n  th e  o bj ec t  attr i bu te  tab l es ,  o bj ect  m o d e l  re l at i o n s h i p  tab l e,  an d  o bj ect  ro l e  
tab l es  fo r  an  ex p l i ci t  d e fi n i t i o n  o f  th e  abs tract  i n fo rm ati o n  exch an g es  s u p p o rte d  b y co m pl i an t  
i n teg rati o n  i m pl em en tati o n s .  

Fi g u re  2  i l l u s trates  res o u rce  m o d e l  refere n ci n g  m eth o d  i n  th e  s i m pl i f i ed  U M L m o d e l  i n  th i s  s tan d ard  
i n  th e  l eft  co l u m n  to  co m pare  th e  d e tai l ed  re l ati o n s h i ps  p er th e  I S O /I E C  1 9 5 0 1  c o m pl i an t  U M L 
m o d e l  i n  th e  ri g h t  co l u m n .   

 

Figure 2  –  Convention  for s impl i fi ed  cross-model  relationsh ips to  resource models  

Th e i m pl em en te d  as s o ci ati o n  rel ati o n s h i p  o f  th e  d e tai l e d  U M L m o d e l  f o r  a  resource reference 
object i s  d ef i n e d  th ro u g h  o n l y o n e  o f  th e  fo l l o wi n g  fo u r  re l ati o n s h i ps  o r  pai re d  re l at i o n s h i p s  s h o wn  
i n  F i g u re  2 :  

a)  A,  

b)  A an d  B ,  

c)  C ,  an d  

d )  C  an d  D .  

R efere n c e  term s  fo r res o u rce  o bj ects  i n  F i g u re  2  are  
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a)  resource reference object i n c l u d es  th e  resource reference object o bj ects  l i s te d  i n  Tab l e  
2 4 9 ,  

b)  res o u rc e  g ro u p  i n cl u d es  pers o n n e l  cl as s ,  e q u i pm en t c l as s ,  ph ys i c al  as s et  cl as s ,  m ateri al  
cl as s ,  an d  m ateri al  d efi n i ti o n  o bj ec ts ,  an d  

c) resource i n c l u d es  person,  equipment,  physical asset,  material lot and material sublot 
objects.  

Tabl e  6  l i s ts  th e  o bj ect  re l at i o n s h i ps  i n  th e  d etai l e d  U M L m o d e l  ex am pl e  i n  Fi g u re  2 .  

Table  6  –  Detai l ed  UML model  relationsh ips in  Figure 2  

From  To  Type  Relationsh ip  name  

R e s o u rce  refe re n c e  o b j e ct   R e s o u rce  g ro u p  As s o ci ati o n  ( A)  C o rre s p o n d s  t o  

R e s o u rce  refe re n c e  o b j e ct  R e s o u rce  As s o ci ati o n  ( C )  C o rre s p o n d s  t o  

R e s o u rce  refe re n c e  o b j e ct  
p ro pe rty  

R e s o u rce  g ro u p p ro pe rty  D e p e n d e n c y ( B )  M a ps  to  

R e s o u rce  refe re n c e  o b j e ct  
p ro pe rty  

R e s o u rce  p ro p e rty  D e p e n d e n c y ( D )  M a ps  to  

R e s o u rce  refe re n c e  o b j e ct  R e s o u rce  re fe re n c e  o bj e ct  
pro p e rty  

C o m p o s i t i o n  H as  pro p e rt i e s  o f  

R e s o u rce  R e s o u rce  g ro u p  As s o ci ati o n  D e fi n e d  b y  

R e s o u rce  R e s o u rce  p ro p e rty  C o m p o s i t i o n  H as  va l u e s  o f  

R e s o u rce  g ro u p  R e s o u rce  g ro u p p ro pe rty  C o m p o s i t i o n  H as  pro p e rt i e s  o f  

R e s o u rce  p ro p e rty  R e s o u rce  g ro u p p ro pe rty  D e p e n d e n c y  M a ps  to  

R e s o u rce  p ro p e rty  R e s o u rce  p ro p e rty  C o m p o s i t i o n  h i e ra rc h y  C o n t ai n s  

R e s o u rce  g ro u p p ro p e rty  R e s o u rce  g ro u p p ro pe rty  C o m p o s i t i o n  h i e ra rc h y  C o n t ai n s  

Tabl e  7  pro vi d es  th e  ref ere n c e  l ab e l s  fo r eac h  o f  th e  po s s i b l e  fo u r cro s s - m o d e l  re l ati o n s h i ps  o r  
pai re d  re l ati o n s h i ps  fo r  referen ci n g  res o u rce  o bj ects  s h o wn  i n  F i g u re  2  fo r an  i m pl em en te d  
resource reference object i n s tan ce  s u c h  as  M i x e r  1 0 1  as  an  equipment o bj ect .  Th e  fo l l o wi n g  
co n ve n ti o n s  ap p l y:  

a)  o n l y o n e  o f  th e  fo u r  p o s s i bl e  rel ati o n s h i ps  o r  pai red  re l ati o n s h i ps  are  al l o we d  fo r a  g i ve n  
resource reference object i n s tan c e ;  

b)  th e  p ai re d  re l ati o n s h i ps ,  Lab e l  A wi th  B  an d  Labe l  C  wi th  D ,  s h o w  th at  a  resource reference 
object can n o t  b e  re pres en ted  b y a  s i n g l e  d e pe n d e n c y rel ati o n s h i p  to  e i th er  a  resource 
class property ( B)  o r  to  a  resource property ( D )  s i n ce  th e  pro p erti es  are  i n  a  co m p o s i t i o n  
re l ati o n s h i p ;   

c)  co n s e q u e n tl y,  th e  resource reference object o n l y referen c es  a  res o u rce  m o d e l  pro p ert y i f  
th e  pro p ert y' s  p are n t  o bj ect  h as  an  as s o ci ati o n  re l at i o n s h i p  ( A o r D )  wi th  th e  resource 
reference object.  
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Table  7  –  Four possible  cross-model  relationsh ips  or pai red  relationsh ips  for a  resource 
reference  object i nstance  

Figure 3  relationsh ip  l abel  Possible  cross-model  rel ationsh ips for  a  resource reference object i nstance  

A An  as s o ci at i o n  be t we e n  th e  resource reference object an d  resource group  

A  wi t h  B  An  as s o ci at i o n  be t we e n  th e  resource reference object an d  resource group  a n d  

A d e p e n d e n cy be t we e n  th e  resource reference object property an d  resource group 
property 

C  An  as s o ci at i o n  be t we e n  th e  resource reference object an d  re s o u rce  

C  wi th  D  An  as s o ci at i o n  be t we e n  th e  resource reference object an d  re s o u rce  a n d  

A d e p e n d e n cy be t we e n  th e  resource reference object property an d  resource 
property 

Tabl e  2 4 9  l i s ts  th e  i n fo rm ati o n  m o d e l s  o f  th i s  part  th at  app l y th e  s i m p l i f i ed  res o u rc e  m o d el s  to  
referen ce  th e  res o u rc e  m o d e l s  an d  d ef i n es  th e  s et  o f  p o s s i bl e  re l ati o n s h i ps  to  th e  s p ec i f i c  res o u rce  
g ro u p an d  res o u rc e  o bj e cts  wi th i n  e ach  m o d e l .  

Tabl e  8  to  Tab l e  1 3  pro vi d e  th e  ro l e  tab l e  fo r  th e  fo l l o wi n g  referen ce  o bj ects  co n tai n e d  i n  th e  
d e tai l e d  U M L m o d e l  i n  F i g u re  2 :  resource reference object,  resource reference object property,  
resource group,  resource group property,  resource,  an d  resource property.  

Table  8  –  Resource reference object  cross -model  relationsh ip  roles  

Related  object  
(Figure 2  

relationsh ip  l abel )  

Role  Mu l tipl i ci ty Relationsh ip  name  Description  

R e s o u rce  g ro u p  ( A )  R e s o u rce  g ro u p  0 . . *  C o rre s p o n d s  t o  Th e  resource group(s) s u pp o rt  
t h i s  re s o u rce  re fe re n c e  o b j e ct .   

Th e  resource group(s) s u pp o rt  
t h e  resource reference object 
property(s) as s o ci at e d  wi t h  th i s  
resource reference object.  

R e s o u rce  ( C )  R e s o u rce  0 . . *  C o rre s p o n d s  t o  Th e  resource(s)  s u p p o rt  th i s  
resource reference object.  

Th e  resource(s) s u p p o rt  th e  
resource reference object 
property(s) as s o ci at e d  wi t h  th i s  
resource reference object.  

R e s o u rce  re fe re n c e  
o bj ect  p ro pe rt y  

R e s o u rce  
re fe re n ce  o b j e ct  
p ro pe rty  

0 . . *  H as  pro p e rt i e s  o f  Th e  resource reference object 
property(s) d e fi n i n g  i n  pa rt  th i s  
resource reference object.  

E XAM P LE  1  Personnel segment specification  cro s s - m o d e l  re l ati o n s h i ps  to  pe rs o n n e l  m o d e l  

P e rs o n n e l  c l as s  ( A)  P e rs o n n e l  c l as s  0 . . *  C o rre s p o n d s  t o  Th e  personnel class(s) s u pp o rt  
t h i s  personnel segment 
specification.  

Th e  personnel class(s)  s u pp o rt  
t h e  personnel segment 
specification property(s) 
as s o c i ate d  wi th  th i s  personnel 
segment specification.  

P e rs o n  ( C )  P e rs o n  0 . . *  C o rre s p o n d s  t o  Th e  personnel class(s)  s u pp o rt  
t h i s  person.   
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Related  object  
(Figure 2  

relationsh ip  l abel )  

Role  Mu l tipl i ci ty Relationsh ip  name  Description  

Th e  personnel class(s) s u pp o rt  
t h e  person property(s) 
as s o c i ate d  wi th  th i s  person.  

Table  9  –  Resource reference object  property cross-model  relationship  roles  

Related  object  
(Figure 2  

relationsh ip  l abel )  

Role  Mu l tipl i ci ty Relationsh ip  name  Description  

R e s o u rce  g ro u p  
p ro pe rty ( B )  

R e s o u rce  g ro u p  
p ro pe rty  

1  M a ps  to  Th i s  re s o u rce  re fe re n ce  o b j e ct  
p ro pe rty d e fi n e d  b y th e  re s o u rce  
g ro u p  p ro p e rty.   

R e s o u rce  p ro pe rty 
( D )  

R e s o u rce  p ro pe rty  1  M a ps  to  Th i s  re s o u rce  re fe re n ce  o b j e ct  
p ro pe rty d e fi n e d  b y th e  re s o u rce  
p ro pe rty.  

R e s o u rce  re fe re n c e  
o bj ect  

N A 1  C o m po s i t i o n  Th i s  re s o u rce  re fe re n ce  o b j e ct  
p ro pe rty( s )  o f  th e  re s o u rc e  
re fe re n ce  o b j e ct .  

E XAM P LE  2  P e rs o n n e l  s e g m e n t  s p e ci f i c ati o n  cro s s - m o d e l  re l ati o n s h i p s  t o  p e rs o n n e l  m o d e l  pro pe rt y( s )  

P e rs o n n e l  c l as s  
p ro pe rty ( B )  

P e rs o n n e l  c l as s  
p ro pe rty  

1  M a ps  to  Th e  p e rs o n n e l  c l as s ( s )  s u p p o rt  
t h i s  p e rs o n n e l  s e g m e n t  
s pe ci f i cati o n .   

Th e  p e rs o n n e l  c l as s  pro p e rty ( s )  
s u pp o rt  th e  p e rs o n n e l  s e g m e n t  
s pe ci f i cati o n  p ro p e rty ( s )  
as s o c i ate d  wi th  th i s  p e rs o n n e l  
s e g m e n t  s pe ci f i cati o n .  

P e rs o n  pro pe rt y ( D )  P e rs o n  p ro pe rty  1  M a ps  to  Th e  p e rs o n ( s )  s u pp o rt  t h i s  
p e rs o n n e l  s e g m e n t  s pe ci f i cat i o n .  
Th e  p e rs o n  p ro p e rt y( s )  s u pp o rt  
t h e  pe rs o n n e l  s e g m e n t  
s pe ci f i cati o n  p ro p e rty ( s )  
as s o c i ate d  wi t h  t h i s  pe rs o n n e l  
s e g m e n t  s pe ci f i cati o n .  

Table  1 0  –  Resource g roup cross-model  relationsh ip  roles   

Related  object  
(Figure 2  

relationsh ip  l abel )  

Role  Mu l tipl i ci ty Relationsh ip  name  Description  

R e s o u rce  re f e re n c e  
o bj ect  ( A)  

N A 0 . . *  C o rre s p o n d s  t o  Th e  re s o u rce  re fe re n ce  o bj e ct  
re l ate d  t o  t h i s  re s o u rc e  g ro u p.  

R e s o u rce  N A 

 

0 . . *  D e fi n e d  b y  Th e  re s o u rce  d e fi n e d  b y th i s  
re s o u rce  g ro u p.   

R e s o u rce  g ro u p 
pro pe rt y  

R e s o u rce  g ro u p  
p ro pe rt y  

0 . . *  H as  pro p e rti e s  o f  Th e  re s o u rce  g ro u p  p ro p e rt y( s )  
o f  th i s  re s o u rce  g ro u p p ro pe rt y.  

E XAM P LE  3  P e rs o n n e l  s e g m e n t  s pe ci f i cati o n  cro s s - m o d e l  re l ati o n s h i p s  wi th  p e rs o n n e l  c l as s  

P e rs o n n e l  s e g m e n t  
s pe ci f i cati o n  ( A)   

N A 0 . . *  C o rre s p o n d s  to  Th e  personnel class(s)  s u pp o rt  
th i s  personnel segment 
specification.   

Th e  personnel class property(s)  
s u ppo rt  t h e  personnel segment 
specification  property(s)  
as s o ci ate d  wi th  th i s  personnel 
segment specification.  
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P e rs o n n e l  c l as s  
pro pe rt y  

P e rs o n n e l  c l as s  
p ro pe rt y  

0 . . *  H as  pro p e rti e s  o f  Th e  p e rs o n n e l  c l as s ( s )  s u pp o rt  
t h i s  p e rs o n n e l  s e g m e n t  
s p e ci f i cati o n .    

Th e  p e rs o n n e l  c l as s  p ro pe rty( s )  
s u ppo rt  t h e  pe rs o n n e l  s e g m e n t  
s p e ci f i cati o n  p ro pe rty( s )  
as s o ci ate d  wi th  th i s  pe rs o n n e l  
s e g m e n t  s pe ci f i cat i o n .  

Table  1 1  –  Resource g roup property  cross-model  relationsh ip  roles  

Related  object  
(Figure 2  

relationsh ip  l abel )  

Role  Mu l tipl i ci ty Relationsh ip  name  Description  

R e s o u rce  re fe re n c e  
o bj ect  p ro pe rt y ( B )  

N A 0 . . *  M a ps  to  Th e  re s o u rce  re fe re n ce  o bj e ct  
p ro pe rty re l ate d  t o  t h i s  re s o u rc e  
g ro u p  p ro p e rty.  

R e s o u rce  g ro u p  N A 1  H as  pro p e rt i e s  o f  Th e  re s o u rce  g ro u p d e fi n e d  i n  
p art  b y th i s  re s o u rce  p ro p e rty.  

R e s o u rce  p ro pe rty  N A 0 . . *  M a ps  to  Th e  re s o u rce  p ro p e rt y d e fi n e d  by 
t h i s  re s o u rce  g ro u p  p ro p e rty.   

R e s o u rce  g ro u p  
p ro pe rty  

R e s o u rce  g ro u p  
p ro pe rty  

0 . . *  C o n t ai n s  Th e  re s o u rce  g ro u p p ro p e rt y( s )  
o f  t h i s  re s o u rce  g ro u p  p ro p e rty.  

E XAM P LE  4  P e rs o n n e l  c l as s  pro p e rt y cro s s - m o d e l  re l ati o n s h i ps  wi t h  a  p e rs o n n e l  s e g m e n t  s pe ci f i cat i o n  pro p e rt y  

P e rs o n n e l  s e g m e n t  
s p eci f i c ati o n  p ro p e rty 
( B )  

N A 1  M a ps  to  Th e  p e rs o n n e l  c l as s ( s )  s u p p o rt  
t h e  pe rs o n n e l  s e g m e n t  
s pe ci f i cati o n .   

Th i s  pe rs o n n e l  c l as s  pro pe rt y( s )  
s u pp o rt  th e  p e rs o n n e l  s e g m e n t  
s pe ci f i cati o n  p ro p e rty ( s )  
as s o c i ate d  wi th  th e  pe rs o n n e l  
s e g m e n t  s pe ci f i cati o n .  

P e rs o n n e l  c l as s  
p ro pe rty  

P e rs o n n e l  c l as s  
p ro pe rty  

0 . . *  C o n t ai n s  Th e  p e rs o n n e l  c l as s ( s )  s u p p o rt  
t h i s  p e rs o n n e l  s e g m e n t  
s pe ci f i cati o n .  

Th e  p e rs o n n e l  c l as s  pro p e rty ( s )  
s u pp o rt  th e  p e rs o n n e l  s e g m e n t  
s pe ci f i cati o n  p ro p e rty ( s )  
as s o c i ate d  wi th  th i s  p e rs o n n e l  
s e g m e n t  s pe ci f i cati o n .  

Table  1 2  –  Resource cross-model  relationship  roles  

Related  object  
(Figure 2  

relationsh ip  l abel )  

Role  Mu l tipl i ci ty Relationsh ip  name  Description  

R e s o u rce  re fe re n c e  
o bj ect  ( C )  

N A 0 . . *  C o rre s p o n d s  t o  Th i s  re s o u rce  re l at e d  to  th e  
re s o u rce  re fe re n c e  o b j e ct .  

R e s o u rce  g ro u p  R e s o u rce  g ro u p  0 . . *  D e fi n e d  b y  Th i s  resource d e fi n e d  b y th e  
re s o u rce  g ro u p   

R e s o u rce  p ro pe rty  R e s o u rce  p ro pe rty  0 . . *  H as  va l u e s  o f  Th e  resource property(s)  
c o n t ai n i n g  th e  val u e s  o f  t h i s  
resource.  

E XAM P LE  5  Personnel segment specification cro s s - m o d e l  re l ati o n s h i ps  wi th  a  person  

P e rs o n n e l  s e g m e n t  
s p eci f i c ati o n  ( C )  

N A 0 . . *  C o rre s p o n d s  t o  Th i s  person(s)  s u pp o rt  t h e  
personnel segment specification .   
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Th i s  person property(s)  s u p p o rt  
th e  personnel segment 
specification  property(s)  
as s o ci at e d  wi th  th e  personnel 
segment specification.  

P e rs o n  pro p e rty  P e rs o n  pro p e rty  0 . . *  H as  va l u e s  o f  Th i s  person(s)  s u pp o rt  th e  
personnel segment specification.   

Th i s  person property(s)  s u p p o rt  
the personnel segment 
specification property(s)  
as s o ci at e d  wi th  th i s  personnel 
segment specification.  

Table  1 3  –  Resource property cross-model  relationship  roles  

Related  object  
(Figure 2  

relationsh ip  l abel )  

Role  Mu l tipl i ci ty Relationsh ip  name  Description  

R e s o u rce  re fe re n c e  
o bj ect  p ro pe rt y ( D )  

N A 0 . . *  M a ps  to  Th e  resource reference object 
property re l ate d  to  t h i s  resource 
group property.  

R e s o u rce  N A 

 

1  H as  va l u e s  o f  Th e  resource co n ta i n s  t h e  val u e s  
o f  t h i s  resource property(s) .  

R e s o u rce  g ro u p  
p ro pe rty  

R e s o u rce  g ro u p 
p ro pe rty  

0 . . 1  M a ps  to  Th i s  resource property d e fi n e d  
b y th e  resource group.  

R e s o u rce  p ro pe rty  R e s o u rce  p ro pe rty  0 . . *  C o n t ai n s  Th e  resource property(s)  o f  th i s  
resource property.  

E XAM P LE  6  P e rs o n  pro p e rt y cro s s - m o d e l  re l at i o n s h i ps  wi th  a  p e rs o n n e l  s e g m e n t  s pe ci f i cat i o n  p ro p e rt y  

P e rs o n n e l  s e g m e n t  
s p eci f i c ati o n  p ro p e rty 
( D )  

N A 0 . . *  M a ps  to  Th i s  person(s)  s u pp o rt  t h e  
personnel segment specification .   

Th i s  person property(s)  s u p po rt  
t h e  personnel segment 
specification  property(s)  
as s o c i ate d  wi th  th e  personnel 
segment specification.  

P e rs o n n e l  c l as s  
p ro pe rty  

P e rs o n n e l  c l as s  
p ro pe rty  

0 . . 1  M a ps  to  Th i s  person(s) s u pp o rt  t h e  
personnel segment specification.   
Th i s  person property(s)  s u p po rt  
the personnel segment 
specification property(s)  
as s o c i ate d  wi th  th i s  personnel 
segment specification.  Th i s  
person property i s  d e f i n e d  i n  p art  
b y th e  personnel class property.  

4 Manufacturing  operations information  models  

4.1  In formation  models  

I n fo rm ati o n  m o d e l s  i n  F i g u re  3  d ef i n e  a c o m m o n  wa y o f  re pres e n ti n g  i n fo rm ati o n  th at  can  b e  
exch an g e d  b e twe en  d i fferen t  m an u factu ri n g  o pe rati o n s  ac ti vi t i es .  Th e y d efi n e  th e  o bj ec ts  th at  can  
be  u s ed  to  re pres e n t  i n f o rm ati o n ,  attri bu tes  o f  th e  o bj ects ,  an d  re l ati o n s h i ps  o f  o bj ec ts  i n  th e  
exch an g e  m o d e l s .  

A g e n eri c  o p erati o n s  m an ag em en t  i n fo rm ati o n  m o d e l  i s  u s ed  to  re pres e n t  th e  i n fo rm ati o n  th at  c an  
be  exch an g e d  b etwe e n  m an u f actu ri n g  o p erati o n s  acti vi t i es  an d  b u s i n es s  act i vi t i es .  Th i s  i s  
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i l l u s trated  i n  F i g u re  3  to  i n d i cate  th e  fo u r  co m m o n  t yp e s  o f  exch an g e d  i n fo rm ati o n ,  o perati o n s  
s ch e d u l e  i n fo rm ati o n ,  o p erati o n s  p erfo rm an c e  i n fo rm ati o n ,  o pe rati o n s  d ef i n i t i o n  i n fo rm ati o n ,  an d  
o p erati o n s  c apab i l i t y i n fo rm ati o n .  Th e  s p eci f i c  o bj ect  m o d e l s  fo r  exch an g ed  i n fo rm ati o n  are  
d ef i n e d  i n  C l au s e  6 .  

 

Figure 3  –  Operations  information  models  for  operations  management  

4.2  Relationsh ip  of  exchange  information  models  to  operations  management  activi ty 
categories  

Th e c o m m o n  i n fo rm ati o n  m o d e l s  i n  C l au s e  5  d es cri be  th e  d i ffere n t  t yp e s  o f  res o u rc es  an d  th e i r  
u s es  i n  d es cri b i n g  a  ( bu s i n es s )  process segment.  Th e  C l au s e  5  co m m o n  i n fo rm ati o n  m o d e l s  are  
al s o  u s e d  to  d es cri be  th e  o th er  m an u factu ri n g  o p erati o n s  m an ag em en t  i n fo rm ati o n  m o d el s  i n  
C l au s e  6  an d  to  d es cri b e  th e  i n fo rm ati o n  m o d e l s  d efi n e d  b y th e  P art  4  o f  th i s  s tan d ard .  

N O TE  1  Th e  o p e rati o n s  m an ag e m e n t  i n fo rm ati o n  o bj e c t  m o d e l s  d e s c ri b e d  i n  t h i s  s tan d a rd  ca n  be  u s e d  f o r  an y  
m an u factu ri n g  o p e rat i o n s  cat e g o ry,  s u ch  as  pro d u cti o n ,  m ai n t e n an ce ,  q u al i ty,  i n ve n to ry,  an d  i n ve n t o ry h an d l i n g  as  
d e fi n e d  i n  P art  1  o f  t h i s  s tan d a rd .  

N O TE  2  Al th o u g h  th e  g e n e ri c  i n fo rm ati o n  m o d e l  c an  al s o  b e  u s e d  t o  d e s cri b e  o p e rati o n s  m an ag e m e n t  i n fo rm at i o n  
m o d e l s  fo r  u s e r- d e fi n e d  o pe rat i o n s  cat e g o ri e s ,  co n fo rm an ce  c an  b e  e val u ate d  o n l y i f  u s e r - s p e ci f i c  co n fo rm an ce  t e s t i n g  
s ce n ari o s  are  avai l ab l e .  

Ad d i ti o n al  ex pl a n ati o n s  are  pro vi d e d  i n  An n ex  C  to  as s i s t  i n  ap p l yi n g  th es e  o bj ec t  d efi n i t i o n s  to  
d es cri b e  th e  s tru ctu r e  fo r  th e  exch an g e  i n fo rm ati o n  am o n g  th e  fo l l o wi n g  o p erati o n s  m an ag em en t 
cate g o ri es :  

•  pro d u cti o n  o p erati o n s ;  

Represented in  the operations capabi l i ty modelRepresented in  the operations definition model

Represented in  the operations performance model

Produ ction
schedule

Maintenance
schedule

Qu ality test
schedule

Produ ction
perform ance

Maintenance
perform ance

Quality test
perform ance

Production
operations

management

Maintenance
operations

management

Quali ty
operations

management

Quality test
capabil ity

Maintenance
capabil ity

Production
capabil ity

Product
definition

Maintenance
definition

Qu ality test
definition

I nventory
operations

management

I nventory
definition

I nventory 
schedule

I nventory
perform ance

I nventory
capabi l ity

Represented in  the operations schedule model

Manufacturing  operations management
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•  m ai n te n an c e  o perati o n s ;  

•  q u al i t y o p erati o n s ;  

•  i n ve n to r y ( h an d l i n g )  o p erati o n s ;  

•  m i xed  o p erati o n s ;  an d  

•  u s er- d efi n ed  o p erati o n s .  

N O TE  3  W h e re  P art  3  o f  t h i s  s t an d a rd  pro vi d e  re fe re n ce  e xp l a n ati o n  fo r q u al i t y  te s t  o p e rat i o n s ,  th i s  s tan d ard  ap pl i e s  
acro s s  al l  L e ve l  3  q u al i t y  o pe ra t i o n s .   

4.3  Cross-model  relationsh ips  for MOM  activi ty context  in  exchanges  

Th e P art  2  o p erati o n s  i n fo rm ati o n  m o d e l s  an d  P art  4  wo rk i n fo rm ati o n  m o d e l s  are  al i g n e d  th ro u g h  
d ef i n e d  cro s s - m o d e l  re l ati o n s h i p s  to  pro vi d e  th e  co n te x t  o f  M OM  ac ti vi t y o r  wo rkfl o w fo r 
s ch e d u l es /req u i rem en ts ,  d ef i n i t i o n s ,  an d  perfo rm an ce /res p o n s e  exc h an g e s .  Th es e  cro s s - m o d e l  
re l ati o n s h i ps  pro vi d e  a n  i n te g rati o n  f ram e wo rk fo r  i n teracti ve  m an u factu ri n g  o p erati o n s  i n  th e  p l an t  
an d  be twe en  th e  p l an t  an d  en terpri s e  fu n cti o n s ,  F i g u re  4  an d  Tab l e  1 4  s h o ws  th e  s u p po rted  
re l ati o n s h i p s  be twe en  M OM  o bj ec ts  th at  pro vi d e  d ata  refe re n ces  fo r  s ch ed u l e /req u es t/req u i rem en t;  
job order,  d ef i n i ti o n s ;  an d  res po n s es /actu al s  o bj e cts  i n  P art  2  an d  P art  4  o f  th i s  s tan d ard .  

 

Figure 4  –  Defined  cross-model  MOM  relat ionships between  operations & work models  

Table  1 4  –  Cross-model  MOM  relationsh ip  description  

Reference  

No.  

MOM  context  relationsh ip  description  

From  object To  object 

1 A P art  2  s ch e d u l e :  operations request  P art  2  d e fi n i t i o n :  operations definition  
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Reference  

No.  

MOM  context  relationsh ip  description  

From  object To  object 

P art  2  re q u i re m e n t :  segment requirement 

P art  2  re s po n s e :  operations response,  segment 
response   

1 B  P art  2  s ch e d u l e :  operations request 

P art  2  re q u i re m e n t :  segment requirement 

P art  2  re s po n s e :  operations response,  segment 
response  

P art  2  d e fi n i t i o n :  operations segment 

2  P art  2  re s po n s e :  operations response,  segment 
response  

P art  2  s ch e d u l e :  operations request 

P art  2  re q u i re m e n t: segment 
requirement.  

3  P art  2  s ch e d u l e :  operations request  P art  2  re q u i re m e n t :  segment 
requirement 

4  P art  2  d e fi n i t i o n :  operations definition  P art  2  d e fi n i t i o n :  operation segment 

5  P art  2  re s po n s e :  operations response   P art  2  re s po n s e :  segment response  

6A P art  2  d e fi n i t i o n :  operations definition,  operations 
segment 

L3  d e fi n i t i o n :  wo rk m as t e r  

6B  P art  4  d e fi n i t i o n :  work directive  P art  2  d e fi n i t i o n :  operations definition,  
operations segment 

7  P art  4  s ch e d u l e :  job order,  work request P art  2  re q u i re m e n t :  segment 
requirement 

P art  2  s ch e d u l e :  operations request 

8  P art  4  s ch e d u l e :  job order P art  4  d e fi n i t i o n :  work master 

9  P art  4  re s po n s e :  job response  P art  4  d e f i n i t i o n :  work masters,  work 
directives  

1 0  P art  4  re s po n s e :  job response,  work response   P art  4  s ch e d u l e :  job order,  work request 

1 1  P art  4  s ch e d u l e :  work request  P art  4  re q u i re m e n t :  job order 

1 2  P art  4  re s po n s e :  work response   P art  4  re s po n s e :  job response  

1 3  P art  2  re s p o n s e :  segment response   P art  4  re s po n s e :  wo rk re s p o n s e s ,  j o b  
re s p o n s e s  

4.4  Abstract  UML model  i n formation  

Th e i n fo rm ati o n  m o d e l s  o f  th i s  p art  an d  P art  4  o f  th i s  s tan d ard  re pres en t  exch an g e d  d ata i n  a n  
abs tract  U M L m o d e l  u s i n g  

a)  o bj ects ,  

b)  attr i b u tes  o f  o bj ec ts ,  an d  

c)  re l at i o n s h i ps  an d  ro l es  b etwe e n  o bj ec ts .   

Abs tract  U M L m o d e l  i s  a  co n ce p tu al  abs tract  o ve rvi e w o f  th e  s tru ctu re  o f  d ata.  An  abs tract  U M L 
m o d e l  d o e s  n o t  pro vi d e  i n fo rm ati o n  re l ated  to  h o w th e  s tru ctu re  i s  to  b e  i m pl em en te d  o r  th e  m ean s  
( ru l es ,  tech n o l o g i es )  th at  are  n e e d e d  to  i m pl em e n t th e  s tru ctu re  s h o wn .  

N O TE  1  Ab s tract  U M L m o d e l s  can  be  re p re s e n t e d  as  a  l o g i cal  m o d e l  s ch e m a  fo r  th e  s pe c i f i c  pu rp o s e  to  fo rm al l y  
d o cu m e n ts  th e  co n t e n ts  o f  th e  abs tract  U M L m o d e l s .  
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N O TE  2  U M L l i fe  c ycl e s  are  n o t  ap p l i c ab l e  t o  i n d i vi d u al  i n fo rm ati o n  e xch an g e s .  Th e  re l at i o n s h i ps  i n  t h e  U M L m o d e l  
pro vi d e s  a  vi e w i n to  o b j e ct  l i fe cyc l e s  at  t h e  t i m e  o f  an  i n f o rm at i o n  e xch an g e .  

Abs tract  U M L m o d el s  d i ffer fro m  th e  l o g i c al  m o d e l s  t yp i c al l y u s ed  b y I T  g ro u ps  i n  ap p l i cati o n  
d e ve l o pm en t.  Lo g i cal  m o d e l s  i n  app l i c ati o n  d e ve l o pm en t  fo cu s  o n  a  s p ec i fi c  targ et.  Abs trac t  U M L 
m o d e l s  are  g en eri c  m o d e l s ,  s o  th e y c an  b e  ap p l i ed  acro s s  m an y i n d u s tri e s  an d  app l i cati o n s .  As  
s u ch  th e  abs tract  i n fo rm ati o n  m o d el s  are  fo c u s e d  o n  be i n g  abs tract  an d  g en eri c  wi th  l i m i te d  
co n s trai n ts  o n  th e  re pres en tati o n .  C o n s trai n ts  are  ap p l i e d  d u ri n g  th e  tran s fo rm ati o n  fro m  abs tract  
to  i m pl em e n tati o n  m o d e l .  

N O TE  3  I m p l em e n tat i o n  m o d e l s  are  a n  i n t e rpre t ati o n /i n s t an ce  o f  t h e  ab s tract  U M L m o d e l  re l e va n t  as  s pe ci f i c  
i m pl e m e n tat i o n  s co pe .  An  i m pl e m e n tati o n  m o d e l  can  ap pl y ru l e s  an d  re q u i re m e n ts  t o  th e  ab s tract  m o d e l  t o  d e ve l o p  a  
m o d e l  i m p l e m e n te d  wi th  a  s p e ci f i c  e xc h an g e  t e c h n o l o g y.  

4.5  Attribu tes of  an  object  i n  an  information  model  

4.5. 1  General  

C l au s e  4 . 5  d es cri bes  th e  m eth o d s  u s e d  to  d efi n e  o bj ect  m o d e l s  an d  attri bu tes  fo r i n fo rm ati o n  
exch an g e d  b etwe e n  Le ve l  3  an d  Le ve l  4  act i vi t i e s  an d  as s o c i ate d  fu n cti o n s .  Th e  attri bu tes  are  
part  o f  th e  d efi n i t i o n  o f  o bj ec t  m o d e l s  fo r exch an g ed  i n fo rm ati o n  an d  term s .   

4.5.2  M in imum  object  attribute sets  

A m i n i m u m  s et  o f  i n d u s tr y- i n d ep e n d e n t  i n fo rm ati o n  h as  b e en  d efi n ed  as  attri b u tes .  H o we ver,  
val u es  fo r al l  attri b u tes  are  n o t  b e  req u i red  d e p en d i n g  o n  th e  ac tu al  u s ag e  o f  th e  m o d e l s .  I f  
ad d i t i o n al  i n fo rm ati o n ,  i n cl u d i n g  i n d u s try -  an d  ap p l i c ati o n - s pec i f i c  i n fo rm ati o n ,  i s  n e e d e d ,  i t  i s  
pres e n te d  as  pro p ert y o bj ects .  Th i s  m ech an i s m  i s  th e  ex ten s i o n  cap abi l i t y re fere n ce d  i n  th e  s co pe  
o f  th i s  s tan d ard .  Th i s  m eth o d  i n cre as es  th e  u s ab i l i t y th ro u g h  th e  u s e  o f  s tan d ard  attri b u tes  an d  
al l o ws  f l ex i b i l i t y an d  exte n s i b i l i t y th ro u g h  th e  u s e  o f  pro pert i es .  Th e  u s e  o f  pro p erti es  i s  i n cl u d e d  
to  m ake th e  s tan d ard  as  wi d e l y ap p l i cab l e  as  prac ti c al .  

4.5.3  Data types of  object  attributes  

Th e attri b u tes  pres e n ted  are  abs tract  re pres e n tati o n s  wi th o u t  an y s p ec i fi c  d ata t yp e  s p ec i fi ed .  

N O TE  S pe c i f i c  i m p l e m e n tat i o n s  o f  t h i s  p art  can  s p e c i fy  h o w t h e  i n f o rm ati o n  i s  re p re s e n t e d .  

E XAM P LE  1  An  at tri b u t e  ca n  b e  re p re s e n t e d  as  a  s tri n g  i n  o n e  i m p l e m e n tati o n  an d  as  a  n u m e ri c  val u e  i n  an o t h e r 
i m pl e m e n tat i o n .  

E XAM P LE  2  A  d ate /t i m e  val u e  can  b e  re pre s e n t e d  i n  I S O  s tan d ard  fo rm at  i n  o n e  i m pl e m e n tat i o n  an d  i n  J u l i an  cal e n d a r 
fo rm at  i n  an o t h e r.  Att ri b u t e s  fo r d ate  o r  t i m e  can  co n tai n  val u e s  fo r a  d ate ,  a  d ate  an d  t i m e  o r  a  t i m e  val u e ,  th e  s tan d ard  
d o e s  n o t  e n fo rce  t h e  va l u e  s e m an ti cs .  E ach  i m pl e m e n t ati o n  wi l l  h ave  to  n e g o t i at e  t h e  va l u e  s e m an t i cs .  

E XAM P LE  3  An  o b j e c t  o r  at t ri b u te  re l at i o n s h i p  can  b e  re pre s e n t e d  by ke y f i e l d s  i n  d ata b as e  tab l e s ,  o r  b y p a re n t /ch i l d  
e l e m e n ts  i n  an  XM L b y n e s te d  h i e rarc h y.  

4.5.4  Object  attribute  extensibi l i ty  

Acco rd i n g l y,  th i s  s tan d ard  pro vi d es  m ech an i s m s  s o  th at  ap p l i cati o n  o r  i n d u s try s p ec i f i c  attri b u tes  
can  be  m o d e l e d  i n  term s  o f  o bj ec t  pro perti es  an d  re pres en te d  i n  o bj ect  p ro p ert y c l as s es  i n  th e  
m o d e l .  

E XAM P LE  Th e  personnel class property can  d e fi n e  a p pl i cati o n -  o r  i n d u s t ry - s pe ci f i c  att ri b u te s  fo r personnel classes  an d  
person property can  co n tai n  va l u e s  fo r th e  p ro p e rti e s .   
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N O TE  Th e  u s e  o f  e xt e n s i o n s  th ro u g h  th e  a d d i t i o n  o f  att ri b u t e s  c an  n e g ate  th e  ad va n t ag e  o f  u s i n g  t h i s  s tan d a rd .  

4.5.5  Common  object  attributes  

4.5.5.1  Object  i denti fication  

Obj ec ts  i n  th e  i n fo rm ati o n  m o d e l  wh i ch  re q u i re  u n i q u e  i d en ti f i c ati o n s  c o n tai n  an  I D  attri b u te ,  wh i ch  
are  u n i q u e  wi th i n  th e  s co pe  o f  th e  e xch an g e d  i n fo rm ati o n .  

N O TE  1  Tran s l at i o n  o f  th e  I D  a ttri bu te s  i s  p o s s i b l y n e ce s s ary fo r  i m pl e m e n tat i o n s  

•  f ro m  th e  i n te rn al  I D  o f  th e  s o u rc e  s ys t e m  to  th e  i n t e rface  co n t e n t  I D  a n d  

•  f ro m  th e  i n te rf ace  co n te n t  I D  to  t h e  i n te rn al  I D  o f  t h e  targ e t  s ys t e m .  

E XAM P LE  1  A u n i t  can  be  i denti fi ed  as  “X6777”  i n  the  i n terface  content,  as  resou rce  “R1 0001 1 ”  i n  the  business  s ys te m ,  
and  as  “East S i de  Reactor”  i n  the  con trol  system .   

A u n i q u e  i d e n ti f i cati o n  s e t  s h o u l d  be  ag re ed  to  s u pp o rt  an  i n f o rm ati o n  exc h an g e .  

Th e  o bj ect  I D s  are  u s ed  o n l y to  i d en ti fy o bj ec ts  wi th i n  re l ated  exch an g e d  i n fo rm ati o n  s ets .   

E XAM P LE  2  O bj e ct  I D  val u e s  can  b e  G U I D s  o r d at ab as e  i n d e x val u e s .  

N O TE  2  G e n e ral l y,  o b j e ct s  th at  are  e l e m e n t s  o f  co m po s i te  ag g re g at i o n s  o r s h a re d  a g g re g ati o n  t h at  are  n o t  re f e re n ce d  
e l s e wh e re  i n  th e  m o d e l ,  d o e s  n o t  re q u i re  u n i q u e  I D s .  

4.5.5.2  Value type  and  use  

4.5.5.2.1  General  

Val u e  attri bu te s  are  u s e d  i n  pro perti es ,  p aram eters ,  an d  d ata to  exch an g e  actu al  val u es .  

Val u e  attri b u tes  are  al s o  u s e d  to  exc h an g e  th e  al l o we d  o r ex pec te d  val u es  i n  pro p erti es  an d  
param eters  fo r material definitions,  material classes,  equipment classes,  personnel classes ,  
physical asset classes,  process segments,  an d  operations definitions.  Val u e  t yp es  th u s  re pres en t  
actu al  s i n g l e  val u es ,  actu al  arra ys  o f  val u es ,  ran g es  o f  p o s s i b l e  val u e s ,  s eri es  val u es ,  an d  
s tru c tu re d  val u es ,  e i th er as  n u m eri cal  o r  tex tu al  ran g es  o r  as  s ets  o f  val u es .  

4.5.5.2.2  Simple  value types  

S i m pl e  val u e  t yp es  i n  Tab l e  1 5  –  C o m m o n l y u s e d  C C TS  t yp e s  fo r  exc h an g e  s h o u l d  b e  d eri ve d  
fro m  co re  co m po n en t  t yp es  th at  are  co m pati b l e  wi th  th e  I SO - 1 5 0 0 0 - 5  C o re  C o m po n en t  Tech n i cal  
S peci fi c ati o n  ( C C TS ) .  Th e  C C TS  t yp es  are  a co m m o n  s et  o f  t yp e s  th at  d efi n e  s p eci fi c  term s  wi th  
s em an ti c  m ean i n g .   

E XAM P LE  1  Th e  m e an i n g  o f  a  q u a n t i ty,  cu rre n cy,  am o u n t,  a n d  i d e n ti f i e r.  
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Table  1 5  –  Commonly used  CCTS types  for exchange  

Am o u n t Type  U s e d  t o  d e fi n e  a  n u m b e r o f  m o n e ta ry u n i ts  s pe c i f i e d  i n  a  cu rre n c y wh e re  th e  u n i t  o f  
cu rre n cy i s  e xp l i ci t  o r  i m pl i e d .   

B i n aryO bj e ctTyp e  U s e d  to  d e fi n e  a  d at a t ype s  re pre s e n ti n g  g rap h i c s ,  p i ctu re s ,  s o u n d ,  vi d e o ,  o r o th e r fo rm s  
o f  d at a t h at  c an  b e  re p re s e n t e d  as  a  f i n i te  l e n g th  s e q u e n ce  o f  bi n a ry o cte t s .   

C o d e Type  U s e d  to  d e fi n e  a  ch aract e r s t ri n g  th at  i s  u s e d  to  re p re s e n t  a n  e n try fro m  a f i xe d  s e t  o f  
e n u m e rati o n s .   

D ate Ti m e Type  U s e d  to  d e fi n e  a  p art i cu l ar p o i n t  i n  t i m e  to g e t h e r wi t h  th e  re l e van t  s u p pl e m e n t ary 
i n fo rm ati o n  t o  i d e n ti fy  t h e  t i m e  z o n e  i n f o rm at i o n .  Th i s  i s  a  s pe ci f i c  i n s tan ce  o n  t i m e  u s i n g  
th e  I S O  8 6 0 1  C E  ( C o m m o n  E ra)  cal e n d ar e xte n d e d  fo rm at  an d  a bb re vi at e d  ve rs i o n s .  

I d e n t i f i e rTyp e  U s e d  to  d e fi n e  a  ch aract e r s t ri n g  to  i d e n ti f y  an d  d i s t i n g u i s h  u n i q u e l y,  o n e  i n s t an ce  o f  an  
o bj e ct  i n  an  i d e n ti f i cati o n  s c h e m e  fro m  al l  o th e r o bj e c ts  i n  th e  s am e  s ch e m e .   

I n d i cat o rType  U s e d  to  d e fi n e  a  l i s t  o f  t wo  m u tu al l y  e xc l u s i ve  B o o l e a n  val u e s  t h at  e xpre s s  th e  o n l y  
po s s i bl e  s tat e s  o f  a  P ro p e rt y.   

E XAM P LE  2  “True”  or “Fal se”   

M e as u re Typ e  U s e d  to  d e fi n e  a  n u m e ri c  val u e  d e t e rm i n e d  b y m e as u ri n g  an  o bj e ct  al o n g  wi th  th e  
s pe c i f i e d  u n i t  o f  m e as u re .  

N u m e ri cType  N u m e ri c  i n fo rm at i o n  th at  i s  as s i g n e d  o r i s  d e te rm i n e d  b y c al c u l ati o n ,  co u n t i n g ,  o r 
s e q u e n ci n g .  I t  d o e s  n o t  re q u i re  a  u n i t  o f  q u an ti ty  o r  u n i t  o f  m e as u re .  

Q u an ti t yTyp e  U s e d  to  d e fi n e  a  co u n te d  n u m b e r o f  n o n m o n e t ary u n i ts ,  po s s i bl y  i n cl u d i n g  fracti o n s .  

Te xtT yp e  U s e d  to  d e fi n e  a  ch aract e r s t ri n g  g e n e ral l y  i n  th e  fo rm  o f  wo rd s  o f  a  l an g u ag e .  

E XAM P LE  3  A  f i n i te  s e t  o f  ch a racte rs   

4.5.5.2.3  Array value types  

Arra ys  o f  val u es  m a y b e  rep res e n ted  fo l l o wi n g  th e  s yn tax  d ef i n e d  i n  An n ex  B .   

E XAM P LE  1  A s e t  o f  val u e s  fo r  a  s i n g l e  d i m e n s i o n  a rray wi t h  6  val u e s  wo u l d  be  re p re s e n te d  as :  

 [  1  ,  2  ,  3  ,  4  ,  5  ,  6 ]  

E XAM P LE  2  A s e t  o f  val u e s  fo r  a  two - d i m e n s i o n  arra y o f  s i z e  2 x3  wo u l d  b e  re p re s e n te d  as :  

 [  [  1  ,  2 ]  ,  [  3  ,  4  ]  ,  [  5  ,  6  ]  ]  

4.5.5.2.4  Range value types  

R an g e  s p eci fi c ati o n s  m ay b e  re pres e n te d  fo l l o wi n g  th e  s yn tax  d ef i n e d  i n  th e  E B N F abo ve.  

E XAM P LE  1  A s i m pl e  ran g e  o f  val u e s  can  b e  re p re s e n t e d  as :  

 {  0  . .  1 0 0  }  

E XAM P LE  2  A n o n c o n ti n u o u s  ran g e  o f  val u e s  can  be  re pre s e n te d  as :  

 {  a   . .  z  ,  A  . .  Z  }  

 {  0  . .  1 0 0  ,  2 0 0  . .  3 0 0  ,  5 0 0  ,   6 0 0  . .  6 5 0  }  

4.5.5.2.5  Series  value  types  

A s pe ci f i cati o n  d efi n e d  as  a s et  o f  al l o we d  val u es  m ay b e  re pres e n te d  fo l l o wi n g  th e  s yn tax d ef i n e d  
i n  An n ex B .  
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E XAM P LE  1  A s e ri e s  o f  val u e s  th at  d e fi n e  co l o rs  can  b e  re pre s e n t e d  as :  

 <  R e d ,  G re e n ,  Ye l l o w,  B l u e >  

E XAM P LE  2  A s e ri e s  o f  val u e s  th at  d e fi n e  e q u i p m e n t  h i e rarch y l e ve l s  can  b e  re p re s e n te d  as :  

 < E n t e rpri s e ,  S i te ,  Are a,  W o rkC e n te r,  W o rkU n i t >   

4.5.5.2.6  Structured  value types  

S tru c tu re d  d ata e l em en ts  m ay b e  re pres e n te d  i n  th i s  s tan d ard  as  pro p erti es ,  d ata an d  p aram ete rs  
as  s tru ctu re d  o bj ects  b y 

a)  th e  pro p ert y m o d e l  b y rep res e n ti n g  th e  ato m i c e l em en ts  o f  th e  s tru c tu re  i n  a  f l atte n ed  n am e  
s pace ,   

b)  u s i n g  n es te d  pro p erti es  to  re pres e n t  th e  d ata s tr u ctu re,  an d   

c)  a  s i n g l e  val u e  l i ke  arra ys ,  ran g es  an d  s e ri es  wh i c h  are  s pec i f i c  cas es  o f  s tru ctu red  d ata.  

N O TE  1  Th e  d e ci s i o n  to  u s e  a  f l at te n e d  n am e  s pac e ,  n e s t e d  pro p e rti e s ,  o r a  co m b i n at i o n  can  b e  d e te rm i n e d  b y th e  
s pe ci f i c  i m pl e m e n t ati o n .   

A s tru ctu re  m a y b e  m o d e l e d  b y f l atte n i n g  th e  n am e s pac e  an d  h avi n g  a  s i n g l e  pro p ert y fo r  eac h  
s tru c tu re  e l em en t  o r  b y em bed d i n g  a  d ata s tru ctu re  wi th i n  a s i n g l e  val u e  attri bu te  u s i n g  E B N F 
n o tati o n .    

E XAM P LE  1  To  s u m m ari z e ,  s t ru ctu re d  d at a can  b e  re pre s e n t e d  i n  3  d i ffe re n t  wa ys :  

a)  E B N F  n o tat i o n ,  

(ABC(DEF(GH I  =  “x”)) )  

b )  U s i n g  p ro pe rti e s /p aram e te rs  i n  th e  s am e  n am e s p ace ,  

AB C  

ABC.DEF 

AB C . D E F . G H I  value  =  “x”  

c)  U s i n g  fu l l y  q u al i f i e d  n e s te d  pro pe rti e s ,  an d  

AB C  

DEF 

GHI   val ue  =  “x”  

NOTE  2  Th is  standard  speci fi es  how to  exchange  i n formation  wi thout  regard  to  the  speci fic  exchange  element’ s  mappi ng .  
W i th  s tru ct u re d  e l e m e n ts ,  th e re  can  be  n o  g u aran te e  th at  th e  c om m u n i cati n g  e n ti t i e s  wo u l d  h ave  th e  s am e  s tru ct u re  fo r  
th e  d at a.  Th e re fo r e ,  f l att e n i n g  t h e  s tru ct u re  t o  i ts  i n d i vi d u al  e l e m e n t s  p ro vi d e s  a  tran s po rtab l e  fo rm at  fo r s tru ct u re d  d at a.  

E XAM P LE  2  A s tru ctu re d  e l e m e n t  o f  d at a can  b e  m ap pe d  to  a  f l at  n am e  s pac e  as  fo l l o ws :  

 Structure Defin i tion    Flattened  Property Name  
 S tru ct  AB C  {  
  I n t e g e r D E F ;    AB C . D E F  
  F l o at     G H I ;    AB C . G H I  
        Array [3 ]  o f  I n te g e r J KI   AB C . J KI  
 }   

A s tru ctu re d  d ata e l em en t m a y b e  re pres e n te d  b y creati n g  a pro p ert y wi th  n o  d ata val u e  o r  u n i t  o f  
m eas u re  an d  wi th  n es te d  ch i l d  pro p ert i es  an d  an  i d e n ti f i cati o n  o f  th e  e l em en t.   
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E XAM P LE  3  A s tru ctu re d  d ata e l e m e n t  can  b e  m ap pe d  as  fo l l o ws :  

  C# Structu re Defin i tion   Equ ivalent  Property  

  s tru ct  Simple      {    Property [I D=”Simple ” ]  
     pu bl i c  i n t  Posi tion ;   Property [I D=”Simple ” ]  \ Property [ I D=”Posi tion ” ]  
        pu bl i c  b o o l  Exists ;   Property [I D=”Simple ” ]  \ Property [ I D=”Exists ” ]  
        pu bl i c  d o u b l e  LastValue ;    Property [I D=”Simple ” ]  \ Property [ I D=”LastValue ” ]  

      } ;  

A g ro u p i n g  o r c o l l ect i o n  o f  re l ated  pro perti es  m a y b e  re pres e n te d  b y creati n g  a pro p ert y wi th  
n es ted  ch i l d  pro p erti es .   

E XAM P LE  4  A c o l l e ct i o n  o f  re l at e d  n o m i n al  p ro p e rti e s  can  be  m app e d  as  fo l l o ws :   

  Col lection  of  Properti es    Property Structu re  
      Property [I D=”Nominal ” ]  
  NominalRate    Property [I D=”Nominal ” ]  \ Property [I D=”NominalRate” ]  
  ExpectedRate    Property [I D=”Nominal ” ]  \ Property [I D=”ExpectedRate ” ]  
  LabelCode    Property [I D=”Nominal ” ]  \ Property [I D=”LabelCode ” ]  

N es te d  p ro p ert y o bj ects  are  o n l y s h o wn  i n  th e  p ers o n n e l ,  e q u i pm en t,  p h ys i cal  as s et,  an d  m ateri al  
m o d e l s .  Al l  pro p ert y o bj e cts  are  al s o  n es ted ,  as  d efi n e d  i n  th e  ap pro pri ate  s ecti o n  i n  th e  text,  b u t  
are  n o t  s h o wn  i n  th e  m o d e l  f i g u res  i n  o rd er  to  re d u ce  th e  co m pl ex i t y o f  th e  f i g u res .   

4.5.5.3  Measurement  uncertain ty sub-attributes in  value and  quanti ty attributes  

Th e  exc h an g e  o f  m eas u red  q u an ti t y  val u es ,  y,  are  s u p p o rte d  i n  th i s  s tan d ard  u s i n g  v al u e ,  q u an ti t y,  
an d  d u rati o n  attri bu tes  o f  o bj ec ts  wi th i n  th e  i n fo rm ati o n  m o d e l s .  Al l  val u e ,  q u an ti t y,  an d  d u rati o n  
attr i b u tes  d efi n e d  i n  th i s  s tan d ard  m ay b e  s u bj ect  to  m eas u rem en t  u n ce rtai n t y.  W h en  
m eas u rem en t u n ce rtai n t y i s  re q u i re d  i n  th e  exch an g e ,  val u e ,  q u an ti t y,  an d  d u rati o n  attri bu te s  m ay 
co n tai n  th e  fo l l o wi n g  s u b - attri b u tes :  

•  l e ve l  o f  co n fi d e n ce ;  

•  exp an d e d  u n certai n t y,  U ;  

•  co verag e  fac to r,  k;  

•  prec i s i o n  o f  l e ve l  o f  c o n fi d e n c e ;  an d  

•  accu rac y o f  l e vel  o f  co n fi d e n c e .  

N O TE  1  W h e n  a l e ve l  o f  co n fi d e n ce  attri b u t e  i s  re q u i re d  i n  t h e  e xc h an g e ,  i m pl e m e n tati o n s  can  s u p po rt  th e  i n cl u s i o n  o f  
o n e  o r  m o re  s e ts  o f  val u e s  fo r  th e  s u b - att ri b u t e s  s o  th at  m u l t i p l e  l e ve l s  o f  co n fi d e n ce  can  b e  e xch an g e d  fo r  an y g i ve n  
val u e ,  q u an ti t y,  o r  d u rati o n  att ri b u te .  

E XAM P LE  To t al  capa bi l i t y  o f  a  pi e ce  o f  equipment h as  a  y  va l u e  o f  1 0 0  wi d g e ts /h o u r.  Two  s e ts  o f  u n ce rt ai n ty  d at a a re  
i n cl u d e d  i n  t h e  e xc h a n g e  f o r  e ach  cap ab i l i t y  p ro pe rty va l u e .  O n e  s e t  h as  a  l e ve l  o f  co n fi d e n ce  val u e  o f  9 5 % ,  U  val u e  o f  
1 0  wi d g e ts /h o u r an d  k val u e  o f  2 .  Th e  s e c o n d  s e t  h as  a  l e ve l  o f  co n fi d e n ce  val u e  o f  6 8 % ,  U  val u e  o f  5  wi d g e t s /h o u r a n d  
k val u e  o f  1 .  Th i s  i n fo rm ati o n  co u l d  b e  u s e d  i n  pl a n n i n g  an d  s ch e d u l i n g  i n  t h e  d e ve l o pm e n t  o f  p o s s i b l e  a n d  al t e rn ate  
s ch e d u l e s  bas e d  o n  r i s k l e ve l s  o f  5 0 % ,  6 8 %  an d  9 5 % .  

M e as u rem en t  u n certai n t y fo r  a  m eas u ran d  Y,  can  be  exp res s e d  fo r a  s p e ci f i ed  l e ve l  o f  co n fi d en ce  
i n  th e  f o l l o wi n g  m an n er:  

 Y=y ±U 

wh ere  
y  i s  th e  m eas u re d  q u an ti t y val u e  
U  i s  th e  ex p an d ed  u n cer tai n t y 
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 U=ku_c (y)  

wh ere  
k i s  th e  co verag e  facto r  
u _c  ( y)  i s  th e  c o m bi n ed  s tan d ard  u n c ertai n t y  
 

N O TE  2  M e tro l o g y,  t h e  s ci e n ce  o f  m e as u re m e n t  a n d  i t s  ap pl i cati o n ,  re co g n i z e s  th at  al l  val u e s  wh i c h  a re  o bt ai n e d  vi a  a  
pro ce s s  o f  m e as u re m e n t  are  s u bj e ct  to  m e a s u re m e n t  u n ce rtai n t y.  M e as u re m e n t  i n  th i s  co n te xt  re fe rs  bro ad l y t o  th e  
m e th o d  by wh i ch  q u an t i t i e s  a re  o bt ai n e d  t h at  re p re s e n t  th e  p ro pe rt i e s  o f  a  ph e n o m e n o n ,  b o d y o r  s u bs t an ce ,  wh e re  th e  
pro pe rt i e s  h ave  a  m ag n i tu d e  t h at  can  be  e xp re s s e d  as  a  n u m b e r an d  a  re fe re n ce .  

N O TE  3  D e fi n i t i o n s  pe rtai n i n g  t o  t h e  m e as u re m e n t  u n ce rt ai n t y  e xp l an at i o n :  

a)  m e as u ran d :  q u a n ti t y i n t e n d e d  to  be  m e as u re d .  [S o u rce :  I S O /I E C  G u i d e  9 9 ,  2 . 3 ] ;  

b )  m e as u re d  q u a n ti ty  val u e :  val u e  o f  a  m e as u re d  q u an ti ty .  [ S o u rce :  I S O /I E C  G u i d e  9 9 ,  2 . 1 0 ] ;  

c)  m e as u re d  val u e :  q u an ti t y  val u e  re p re s e n ti n g  a  m e as u re m e n t  re s u l t .  [ S o u rc e :  I S O /I E C  G u i d e  9 9 ,  2 . 1 0 ] ;  

d )  s tan d a rd  u n ce rt ai n t y :  u n ce rtai n ty o f  t h e  re s u l t  o f  a  m e as u re m e n t  e xp re s s e d  as  a  s tan d a rd  d e vi ati o n .  [ S o u rce :  
I S O /I E C  G u i d e  9 9 ,  2 . 3 ] ;  

e )  m e as u re m e n t  u n ce rt ai n ty :  n o n - n e g at i ve  p aram e t e r ch aract e ri z i n g  t h e  d i s pe rs i o n  o f  th e  q u a n t i t y  val u e s  b e i n g  
attri b u te d  to  a  m e as u ra n d ,  b as e d  o n  th e  i n f o rm ati o n  u s e d .  [ S o u rce :  I S O /I E C  G u i d e  9 9 ,  2 . 2 6 ] ;  

f )  c o m bi n e d  s tan d ard  u n c e rtai n ty :  s tan d a rd  u n ce rt ai n t y th at  i s  o btai n e d  u s i n g  th e  i n d i v i d u al  s t an d ard  m e as u re m e n t  
u n ce rt ai n t i e s  as s o ci ate d  wi t h  t h e  i n pu t  q u an ti t i e s  i n  a  m e as u re m e n t  m o d e l .  [S o u rce :  I S O /I E C  G u i d e  9 9 ,  2 . 3 1 ] ;  

g )  e xp an d e d  u n ce rt ai n ty :  q u a n t i t y d e fi n i n g  an  i n te rval  a b o u t  t h e  re s u l t  o f  a  m e as u re m e n t  t h at  can  be  e xpe ct e d  to  
e n co m pas s  a  l a rg e  fracti o n  o f  t h e  d i s tri b u ti o n  o f  val u e s  t h at  c o u l d  re as o n abl y be  attri b u te d  t o  th e  m e as u ran d .   Th e  
frac ti o n  ca n  be  vi e we d  as  th e  co ve ra g e  p ro b abi l i t y  o r  l e ve l  o f  co n fi d e n ce  o f  t h e  i n te rval .  [ S o u rce :  I S O /I E C  G u i d e  
9 8 - 3 ,  2 . 3 . 5 ] ;  

h )  c o ve ra g e  p ro ba bi l i t y :  l e ve l  o f  co n fi d e n ce  p ro b abi l i t y  t h at  th e  s e t  o f  tru e  q u an ti t y  val u e s  o f  a  m e as u ran d  i s  c o n t ai n e d  
wi th i n  a  s p e ci f i e d  co ve rag e  i n t e rval .  [ S o u rce :  I S O /I E C  G u i d e  9 9 ,  2 . 3 7] ;  an d  

i )  c o ve ra g e  fac to r:  n u m e ri c al  fac t o r u s e d  as  a  m u l t i pl i e r o f  t h e  co m bi n e d  s tan d ard  u n c e rtai n t y  i n  o rd e r to  o b tai n  an  
e xp an d e d  u n ce rtai n t y .   A  co ve rag e  fact o r,  k,  i s  typi cal l y  i n  th e  ran g e  2  to  3 .  [S o u rc e :  I S O /I E C  G u i d e  9 8 - 3 ,  2 . 3 . 6 ] .  

N O TE  4  As  s pe c i f i e d  i n  I S O /I E C  G u i d e  9 8 - 3 ,  th e  i n te n d e d  p u rpo s e  o f  e xp an d e d  u n c e rtai n ty ,  U ,  i s  to  p ro vi d e  an  i n te rval  
ab o u t  th e  re s u l t  o f  a  m e as u re m e n t  th at  can  b e  e xp e ct e d  to  e n c o m p as s  a  l arg e  fracti o n  o f  th e  d i s tri b u t i o n  o f  val u e s  th at  
co u l d  re as o n abl y be  at tri bu t e d  to  t h e  m e as u ra n d .  Th e  ch o i ce  o f  c o ve rag e  fact o r k,  wh i ch  i s  u s u al l y  i n  th e  ran g e  2  t o  3 ,  
i s  b as e d  o n  th e  co ve ra g e  p ro b abi l i t y  o r l e ve l  o f  co n fi d e n c e  re q u i re d  o f  th e  i n t e rval .  

N O TE  5  P racti cal  m e th o d s  fo r th e  e xp re s s i o n  o f  m e as u re m e n t  u n ce rt ai n t y wh e re  t h e  pro b ab i l i ty  d i s tri b u ti o n  fu n ct i o n  i s  
as ym m e tri c  are  pro vi d e d  i n  I S O /I E C  G u i d e  9 8 - 3 .  

4.5.5.4  Uni t  of  measure  

Th i s  s tan d ard  d ef i n es  attri bu tes  fo r val u e,  q u an ti ty,  an d  d u rati o n  wh ere  e ach  h as  c o rres p o n d i n g  
u n i t  o f  m eas u re  attri b u te .  Th e  u n i t  o f  m eas u re  i s  e xp l i c i t l y s p ec i fi e d  to  en s u re  th at  i t  i s  n o t  m i s s e d  
i n  i n fo rm ati o n  exch an g es .  I m p l em en tati o n s  o f  th i s  s ta n d ard  can  re pres e n t  th e  u n i t  o f  m eas u re  i n  
th e  m an n er app ro pri ate  f o r th e  i m p l em e n tati o n .  

5 Common  object  models 

5.1  H ierarchy scope  

Th e hierarchy scope i d en ti f i es  wh ere  th e  exc h an g ed  i n f o rm ati o n  f i ts  wi th i n  th e  ro l e - b as e d  
eq u i pm en t  h i erarch y.  I t  d efi n es  th e  s co p e  o f  th e  e xch an g e d  i n f o rm ati o n ,  s u ch  as  a s i te  o r  are a fo r 
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wh i ch  th e  i n fo rm ati o n  i s  re l e van t.  Th e  hierarchy scope  i d en ti f i es  th e  as s o ci ated  i n s tan ce  i n  th e  
ro l e - b as e d  e q u i pm en t  h i e rarch y .   

Th e  h i erarch y s co p e  as  an  o bj ect  attri bu te  i s  n o t  n e ed e d  i f  th e  c o n text  o f  th e  exch an g e d  i n fo rm ati o n  
can  be  d e term i n e d  b as ed  o n  th e  exch an g e  m ech an i s m  u s e d .  

E XAM P LE  1  A  hierarchy scope  can  i d e n ti f y  a  S i te ,  s u ch  as  W E S T - E N D .  A n  operations performance  ca n  h ave  a  h i e rarc h y  
s co pe  att ri bu t e  t h at  i d e n ti f i e s  t h e  W E S T - E N D  s i te .  

E XAM P LE  2  A  hierarchy scope  can  i d e n ti fy  a n  Are a wi t h i n  a  S i te ,  s u ch  as  W E S T - E N D /H O LD I N G - AR E A.  An  operations 
capability can  h a ve  a  h i e rarch y  s co p e  attri b u te  th at  i d e n t i f i e s  t h e  a re a.  

E XAM P LE  3  A  hierarchy scope  can  i d e n ti f y a  W O R K C E N TE R  wi t h i n  an  Are a o r  S i t e ,  s u ch  as  W E S T - E N D /H O LD I N G -
AR E A/C H I P P I N G - B I N  #1 .  

E XAM P LE  4  A hierarchy scope can  i d e n ti fy  a  W O R K C E N TE R  wi th o u t  an  Are a o r S i te  i d e n t i f i cati o n  be cau s e  t h e s e  are  
al re ad y kn o wn  d u e  to  t h e  e xc h an g e  m e ch an i s m ,  s u ch  as  C H I P P I N G - B I N  #1 .  

E XAM P LE  5  A  hierarchy scope  c an  i d e n t i fy  a  co m p l e te  h i e ra rch y o f  E n te rp ri s e ,  S i t e ,  Are a,  W o rk C e n t e r.  

E ach  hierarchy scope  o bj ect  d efi n es  o n e  e l em en t  i n  th e  e q u i pm en t h i erarch y .  T h e  hierarchy scope 
m ay b e  m o d e l e d  u s i n g  th e  m o d e l  i l l u s trated  i n  F i g u re  5  i n  co m bi n ati o n  wi th  Tab l e  1 6  l i s t i n g  th e  
re l ati o n s h i ps  fo r  hierarchy scope.  

Tabl e  1 7  l i s t i n g  th e  re l at i o n s h i p  ro l es  fo r  th e  hierarchy scope  o bj ect .  

Tabl e  1 8  l i s t i n g  th e  attr i b u tes  fo r th e  hierarchy scope  o bj ect .  

 

Figure 5  –  H ierarchy scope  model  

Table  1 6  –  H i erarchy scope  relationsh ips  

From  To  Type  Relationsh ip  name  

H i e ra rc h y s co p e  H i e ra rch y s co p e  C o m po s i t i o n  h i e ra rch y  C o n t ai n s  

Table  1 7  –  H ierarchy scope relat ionsh ip  ro les  

Related  object  Role  Mu l tipl i ci ty Relationsh ip  name  Description  

H i e ra rch y s co p e  H i e rarch y s co p e  ch i l d  0 . . *  

 

C o n t ai n s  Th e  ch i l d  hierarchy scope(s) 
co n tai n e d  wi t h i n  t h i s  hierarchy 
scope.  
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Table  1 8  –  H ierarchy scope  attributes  

Attribute  
name 

Description  Production  
examples  

Maintenance 
examples  

Qual i ty 
examples  

Inventory 
examples  

E q u i p m e n t  
I D  

A u n i q u e  i d e n ti f i cat i o n  o f  
an  equipment e l e m e n t  

W o rk C e n te r 
2 3  

W es t  E n d  Aj a x  N o rt h  S i z e  

E q u i p m e n t  
l e ve l  

I d e n t i f i cat i o n  o f  th e  
equipment level i f  th e  
equipment e l e m e n t  i s  
d e fi n e d  

W o rk C e n te r  S i t e  E n te rp ri s e  Are a  

5.2  Spatial  defin i t ion  

Th e s pati al  d efi n i t i o n  pro vi d es  a  m ean s  o f  co m m u n i cati n g  z e ro - d i m en s i o n al  p o i n t,  o n e - d i m en s i o n al  
l i n e ,  o r  two - d i m en s i o n al  s h ap e  o r  th re e - d i m en s i o n al  s o l i d  g eo s p ati al  l o cati o n  d ata fo r  
p l an n i n g /s c h ed u l i n g ,  actu al s ,  res o u rc es ,  an d  an al yti cs .  S p ati al  d efi n i t i o n  i d e n ti f i es  a  val u e  an d  th e  
pre d efi n ed  co o rd i n ate  refere n ce  s ys tem  u s i n g  fo l l o wi n g  attri b u tes :  

a)  val u e ;  

b)  fo rm at;  

c)  s pati al  refere n c e  i d e n ti f i e r  ( S R I D ) ;  an d  

d )  S R I D  au th o ri t y.  

A fu l l y q u al i f i e d  s p ati al  d efi n i t i o n  exch an g e  h as  al l  fo u r  attri b u tes  as  a m i n i m u m .  I n  s o m e 
i n fo rm ati o n  exch an g es ,  s en d i n g  an d  rec e i vi n g  app l i cati o n s  m ay h ave  a s pec i f i e d  ag re em en t  o n  
fo rm at,  S R I D ,  an d  S R I D  au th o ri t y.  

S pati al  d ef i n i ti o n  i s  d i s t i n ct  fro m  an d  s e p arate  to  s to rag e  l o c ati o n  an d  p h ys i cal  l o cati o n .  S to rag e  
l o cati o n  attri b u te  i s  d efi n e d  fo r  material lots  an d  material sublots  as  a  n o n s pati al  d efi n i t i o n  o f  
l o cati o n .  Th e  p h ys i c al  location  attribute  log ical l y i denti fi es  a  “p lace”  wh ich  i s  actual  phys ical  
l o cati o n  o f  th e  physical asset.  

N O TE  Th e  s p at i al  d e fi n i t i o n  att ri b u t e  i s  n o t  n e e d e d  i f  t h e re  i s  n o  re q u i re m e n t  f o r  e xc h an g i n g  g e o s pati al  l o c ati o n  
i n fo rm ati o n .  

Tabl e  1 9  l i s ts  th e  attri bu tes  fo r  th e  s p ati al  d ef i n i t i o n  o bj ec t.  

Table  1 9  –  Attributes of  spatial  defin i tion  

Attribute  
name 

Description  Production  
examples  

Maintenance 
examples  

Qual i ty 
examples  

I nventory 
examples  

Val u e  A s tri n g  t o  u n i q u e l y i d e n ti fy  a  
s pati al  d e fi n i t i o n .  

E XAM P LE  1  

U N /C E F AC T C C TS :  Te xtTyp e )  o f  
th e  g e o s pati al  i n f o rm at i o n  i n  t h e  
fo rm at  i n d i cat e d  i n  th e  fo rm at  
at tri b u te .  

l at= " 4 5 . 3 5 "  
l o n = " 2 4 . 1 5 "  

P O I N T ( - 1 0 0 0  
46 3  )  

P O I N T 
( 3 8 48 472  
9 6 7 8 9  )  

P O LYG O N  (  ( -
2 5 9 46 4 6 . 9 9 1 0 4  
1 1 8 1 5 6 76 . 1 8 4 5 6 ,  
- 2 5 9 4 6 45 . 1 4 8 4 8  
1 1 8 1 5 6 8 3 . 0 8 8 5 6 ,  
- 2 5 9 4 6 46 . 9 9 1 0 4  
1 1 8 1 5 6 7 6 . 1 8 4 5 6  )  
)  

Fo rm at  An  e n u m e rato r t h at  d e t e rm i n e s  
th e  fo rm at  o f  th e  val u e  at t ri b u te .  

G P X W KT W KT W KT 

S R I D  S R I D  i s  th e  S p ati al  R e fe re n ce  
I d e n t i f i e r  wh i ch  i d e n ti f i e s  t h e  
co o rd i n at e  re f e re n ce  s ys t e m  to  
i d e n ti f y  a  p re d e fi n e d  co o rd i n at e  

43 2 6  

(W G S 8 4 )  

5 8 0 0  

( As t ra M i n as )  

42 6 9  

( N o rt h  
Am e ri c an  

6 2 8 3  

( G e o ce n tri c  
D atu m  o f  
Au s tral i a  1 9 9 4)  
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Attribute  
name 

Description  Production  
examples  

Maintenance 
examples  

Qual i ty 
examples  

I nventory 
examples  

re fe re n ce  s ys t e m  ( p re c o n fi g u re d  
i n to  co m m u n i cat i o n  s ys te m s ) .    

An  i d e n ti f i e r  f ro m  th e  S R I D  
Au th o ri ty.  

D atu m  
1 9 8 3 )  

S R I D  
au th o ri t y  

Th e  SRID authority i d e n t i f i e s  th e  
au th o ri t y  t h at  d e fi n e s  th e  
co o rd i n at e  re f e re n ce  s ys te m  
i d e n ti f i e d  b y th e  SRID.   

E XAM P LE  2  

E P S G  ( s e e  h ttp : //www. e ps g -
re g i s try. o rg /) .  

An  o rg an i zati o n  ca n  ch o o s e  to  
d e fi n e  i ts  o wn  S R I D s .  

E XAM P LE  3   

R e fe re n ce  i ts  o wn  au th o ri t y.   

E P S G  E P S G  E P S G  E P S G  

E XAM P LE  4  F o rm at  attri bu te  o pt i o n s  c an  i n cl u d e  bu t  are  n o t  l i m i te d  t o :  

a)  W KT (W e l l - kn o wn  t e xt ) :  a  t e xt  m ark- u p l a n g u ag e  d e fi n e d  b y  th e  o p e n  g e o s p ati al  co n s o rti u m  ( O G C )  a n d  u s e d  to  
re p re s e n t  ve cto r g e o m e t ry o bj e c ts .  W KT i s  d e fi n e d  i n  th e  I S O /I E C  1 3 2 4 9 - 3 : 2 0 1 1  s t an d ard ,  " I n fo rm ati o n  t e ch n o l o g y 
–  D ata bas e  l an g u a g e s  –  S Q L m u l t i m e d i a  an d  ap pl i cat i o n  p ackag e s  –  P art  3 :  S p ati al "  ( S Q L/M M ) ;  

b )  W KB  (W e l l - kn o wn  b i n a ry) :  a  bi n a ry re pre s e n tat i o n  o f  W KT d e fi n e d  i n  t h e  I S O /I E C  1 3 2 4 9 - 3 : 2 0 1 1  s t an d a rd ,  
" I n fo rm at i o n  te ch n o l o g y –  D atabas e  l an g u a g e s  –  S Q L m u l t i m e d i a an d  a pp l i cat i o n  packag e s  –  P art  3 :  S p ati a l "  
( S Q L/M M ) ;  

c )  G M L ( G e o g ra ph y m arku p l an g u ag e ) :  G M L d e fi n e d  b y th e  O p e n  G e o s pati al  C o n s o rti u m  ( O G C )  an d  u s e d  to  e xpre s s  
g e o g raph i cal  fe atu re s .  I S O  1 9 1 3 6 : 2 0 0 7  d e fi n e s  th e  O p e n G I S ® G e o g ra ph y M a rk - u p  La n g u ag e  E n co d i n g  S t an d a rd  
( G M L )  o r t h e  G e o g rap h y M arku p La n g u ag e  ( G M L) ,  ve rs i o n  O G C  1 0 - 1 2 9 r1 ;  

d )  KM L ( Ke yh o l e  m arku p l an g u ag e ) :  KM L Ve rs i o n  2 . 2  i s  d e fi n e d  b y th e  O p e n  G e o s p ati al  C o n s o rti u m  ( O G C )  a n d  u s e d  
fo r  th e  vi s u al i z ati o n  o f  g e o g ra p h i c  i n fo rm ati o n ;   

e )  G P X ( G P S  E xch an g e  F o rm at ) :  G P X, 1 . 1  s ch e m a i s  th e  p ri m ary fo rm at  fo r  wo rki n g  wi t h  G P S  d at a fro m  m o bi l e  d e vi c e s .  
G P X was  re l e as e d  o n  Au g u s t  9 ,  2 0 0 4 ;  

f )  G e o J S O N :  d e s i g n e d  fo r re p re s e n ti n g  s i m p l e  g e o g ra ph i cal  fe atu re s  bas e d  o n  J avaS cri pt  O bj e ct  N o t ati o n  ( J S O N ) .  
Th e  cu rre n t  ve rs i o n  i s  G e o J S O N  1 . 0 ,  2 0 0 8 ;  an d  

g )  S VG  ( S cal ab l e  Ve cto r G ra ph i c s ) :  S VG  i s  an  XM L - bas e d  ve c to r i m ag e  fo rm at  fo r two - d i m e n s i o n al  g rap h i cs  wi th  
s u pp o rt  fo r i n t e racti vi t y an d  an i m at i o n .  Th e  S VG  s p e ci f i cat i o n  i s  an  o p e n  s ta n d ard  d e ve l o p e d  b y t h e  W o rl d  W i d e  
W e b C o n s o rti u m  (W 3 C )  s i n ce  1 9 9 9 .  Th e  cu rre n t  ve rs i o n  i s  S VG  2 . 0 .  

Th e  s pati al  d efi n i t i o n  attri bu te  can  re pres e n t  a  p o i n t,  l i n e,  2 D  o r 3 D  p o l yg o n  o r 2 D  o r  3 D  s o l i d  fo r  
an y res o u rce.  Th e  val u e  attri b u te  i s  u s ed  to  u n i q u e l y i d e n ti f y  a  p o i n t,  l i n e ,  po l yg o n  o r s o l i d .  Th e  
ad van tag e  o ver  o th er  m o re  c o m pl e x s pati al  d ef i n i t i o n  ap pro ach es  i s  th at  th e  s p ati al  d ef i n i t i o n  
attr i b u te  re l i es  o n  an  extern al  fo rm at .   

E XAM P LE  5  F i g u re  6  i s  e xam p l e  o f  W KT i n  2 D  ( 3 D  i s  e q u a l l y  s u ppo rte d ) .  W KT i s  d e fi n e d  i n  t h e  I S O /I E C  1 3 2 49 - 3 : 2 0 1 1  
s tan d ard ,  " I n fo rm ati o n  t e ch n o l o g y –  D atab as e  l a n g u ag e s  –  S Q L m u l t i m e d i a an d  app l i c ati o n  packag e s  –  P art  3 :  S p ati al "  
( S Q L/M M ) .  
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Figure 6  –  Example,  WKT in  2D  (3D i s  equal ly supported)  

5.3  Operational  l ocation  information  

5.3. 1  Operational  location  model  

Operational locations  d efi n e  th e  l o g i cal  o r  p h ys i cal  p l aces  i n  wh i c h  res o u rc es  are  l o cated  o r  are  
exp ecte d  to  be  l o cate d  wi th i n  a  p l an t .  Operational locations  m ay b e  m ad e  u p  o f  s m al l er  operational 
locations.  An  operational location  m a y be l o n g  to  o n e  o r m o re  operational location classes .  An  
operational location class  m ay b e  a s p ec i al i zati o n  o f  o n e  o r m o re  operational location classes.  

Th e  o p erati o n al  l o cati o n  m o d e l  s h o wn  i n  F i g u re  7  co n tai n s  th e  i n fo rm ati o n  abo u t  s pec i fi c  
operational locations  an d  c l as s es  o f  operational locations.  Tab l e  2 0 l i s ts  th e  re l ati o n s h i ps  o f  th e  
o bj e cts  i n  th e  o perati o n al  l o cati o n  m o d e l .  
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Figure 7  –  Operational  l ocation  model  

Table  20  –  Operational  l ocation  model  relationships  

From  To  Type  Relationsh ip  name  

O pe rati o n al  l o cati o n  c l as s  O p e rat i o n al  l o cat i o n  cl as s  Ag g re g ati o n  h i e rarch y  I s  m ad e  u p  o f  

O pe rati o n al  l o cati o n  c l as s  O p e rat i o n al  l o cat i o n  cl as s  As s o ci at i o n  I n cl u d e s  p ro p e rti e s  o f  

O pe rati o n al  l o cati o n  c l as s  O p e rat i o n al  l o cat i o n  cl as s  
pro pe rt y  

C o m p o s i t i o n  wh o l e  H as  p ro p e rti e s  o f  

O pe rati o n al  l o cati o n  O p e rat i o n al  l o cat i o n  cl as s  As s o ci at i o n  D e fi n e d  b y  

O pe rati o n al  l o cati o n  O p e rat i o n al  l o cat i o n  Ag g re g ati o n  h i e rarch y  I s  m ad e  u p  o f  

O pe rati o n al  l o cati o n  O p e rat i o n al  l o cat i o n  
pro pe rt y  

C o m p o s i t i o n  wh o l e  H as  va l u e s  o f  

O pe rati o n al  l o cati o n  c l as s  
p ro pe rty  

O p e rat i o n al  l o cat i o n  cl as s  
pro pe rt y  

C o m p o s i t i o n  h i e ra rc h y  C o n t ai n s  

O pe rati o n al  l o cati o n  
p ro pe rty  

O p e rat i o n al  l o cat i o n  
pro pe rt y  

C o m p o s i t i o n  h i e ra rc h y  C o n t ai n s  

O pe rati o n al  l o cati o n  
p ro pe rty  

O p e rat i o n al  l o cat i o n  cl as s  
pro pe rt y  

D e p e n d e n c y  M a ps  to  

An  operational location  m ay s p eci fy a s pati al  d ef i n i t i o n  attri b u te ,  wh i ch  d e fi n es  th e  p o s i t i o n  ( 0 D )  
an d /o r  bo u n d ari es  ( 1 D ,  2 D  o r  3 D )  o f  th e  operational location.  A material lot,  material sublot,  
equipment,  physical asset o r  person  m a y d i rectl y s pec i f y a  s pati al  d efi n i ti o n  attri b u te ,  an d /o r i t  m a y 
h ave  a  co rres p o n d i n g  operational location,  wh i ch  i n  tu rn  m ay s p ec i fy a  s pati al  d ef i n i ti o n  attri bu te .  

Al tern ati ve l y,  a  material lot,  material sublot,  equipment,  physical asset o r  person  m ay d i rectl y 
d es cri b e  a  l o c ati o n  s u ch  as  a  s tre et  ad d res s  i n s te ad  o f  refere n ci n g  an  operational location  o bj ect  
wh ere  i t  i s  n o t  ap pro pri ate  o r  re q u i re d  to  d ef i n e  th e  l o cati o n  as  an  operational location.  
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