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PREFACE  

This  preface,  as  wel l  as  al l  footnotes  and  annexes,  i s  i ncluded  for i n form ation  purposes  and  i s  not  
part  of  ANSI /ISA-95.00.04-201 8 .  

The  s tandards  referenced  wi th in  th is  document may contain  provis i ons  wh ich ,  th rough  reference  
i n  th is  text,  consti tu te  requ i rem ents  of  th is  document.  At  the  tim e  of  publ icati on ,  the  ed i t ions  
i nd icated  were  val id .  Al l  standards  are  subj ect  to  revis ion ,  and  part ies  to  agreements  based  on  
th is  document  are  encouraged  to  i nvestigate  the  poss ibi l i ty of  appl yi ng  the  most  recen t  ed i t i ons  of  
the  s tandards  i nd icated  wi th in  th is  docum ent.  Mem bers  of  I EC  and  I SO  main tain  reg is ters  of  
curren tl y val id  I n ternational  Standards.  ANSI  main tains  reg is ters  of  curren tl y val i d  U . S.  Na tional  
Standards.   

Th is  document has  been  prepared  as  part  of  the  service  of  I SA,  t he  I n ternational  Society of  
Au tomation  Society,  toward  a  goal  of  un i form i ty i n  the  f ie ld  of  i ns trumentati on .  To  be  of  real  val ue,  
th is  docum ent  shou ld  not  be  s tat ic  bu t  shou ld  be  subject  to  period ic  review.  Toward  th is  end,  the  
Society welcom es  al l  comments  and  cri t i ci sm s  and  asks  that  they be  addressed  to  the  Secretary,  
Standards  and  Practices  Board ;  I SA;  67  T.W.  Alexander Drive ;  P.  O.  Box  1 2277;  Research  Triang le  
Park,  NC   27709;  Te lephone  (91 9)  549 -841 1 ;  Fax  (91 9)  549-8288;  E -mai l :  s tandards@isa. org .  

The  ISA Standards  and  Practices  Departm ent i s  aware  of  the  g rowing  need  for attention  to  the  
metric  system  of  un i ts  i n  general ,  and  the  I n ternati onal  System  of  Un i ts  (SI )  i n  particu lar,  i n  the  
preparation  of  i nstrumentation  s tandards.  The  Departmen t  i s  fu rther aware  of  the  benefi ts  to  USA 
users  of  I SA standards  of  i ncorporati ng  su i table  references  to  the  SI  (and  the  metric  system)  i n  
thei r  bus iness  and  professional  deal ings  wi th  other coun tries.  Toward  th is  end ,  th is  Departm ent  
wi l l  endeavor  to  i n troduce  SI -acceptable  m etric  un i ts  i n  al l  new and  revised  s tandards,  
recom mended  practices,  and  techn ical  reports  t o  the  g reatest  extent  possible.  Standard for Use 
of the International System of Units (SI): The Modern Metric System ,  publ i shed  by the  American  
Society for  Testi ng  &  Materials  as  I EEE/ASTM  SI  1 0 -97,  and  fu ture  revis ions ,  wi l l  be  the  reference  
gu ide  for  def in i ti ons,  symbols ,  abbre viati ons ,  and  convers ion  factors .  

I t  i s  the  po l icy of  I SA to  encourage  and  welcom e the  partic ipation  of  al l  concerned  i nd i vi duals  and  
i n terests  i n  the  development of  I SA standards,  recom mended  pra ctices,  and  techn ical  reports .  
Partic ipation  i n  the  ISA stan dards-making  process  by an  i nd i vidual  i n  no  way consti tu tes  
endorsement by the  employer  of  that  i nd i vidual ,  of  I SA,  or  of  any of  the  s tandards,  recomm ended  
practices,  and  techn ical  reports  that  I SA develops.  

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 LICENSE 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.  

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.  
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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.  

ISA (www. i sa. org )  i s  a  nonprof i t  profess ional  associati on  that  sets  the  standard  for  those  who  appl y 
eng ineeri ng  and  technolog y to  improve  the  m anagem ent,  safety,  and  cybersecuri ty of  m odern  
au tom ation  and  contro l  systems  used  across  i ndustry and  cri t ical  i n frastructure.  Founded  i n  1 945,  
ISA develops  widel y used  g lobal  s tandards;  certi f i es  i ndustry profess ionals;  provides  educati on  
and  train i ng ;  publ ishes  books  and  techn ical  art icles;  hosts  conferences  and  exh ibi ts;  and  provides  
networking  and  career development program s for i ts  40 , 000  m embers  and  400, 000  customer s  
around  the  world .  

ISA owns  Au tomation . com ,  a  lead ing  on l i ne  publ isher  of  au tomation -re lated  content,  and  i s  the  
found ing  sponsor  of  The  Au tomation  Federation  ( www. au tomation federati on . org ) ,  an  associat ion  of  
non-profi t  organ izations  serving  as  "The  Voice  of  Au tom ation . "  Through  a  whol l y owned  subsid iary,  
ISA bri dges  the  gap between  s tandards  and  thei r implem entation  wi th  the  I SA Securi ty Compl iance  
I nst i tu te  (www. i sasecure. org )  and  the  I SA Wireless  Compl iance  I nsti tu te  ( www. i sa1 00wci . org ) .  

Th is  s tandard  was  approved  by the  I SA Standards  and  Practices  Board  on  1 6  Apri l  201 8.  
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FOREWORD 

This  i s  Part  4  of  a  series  of  standards  that  def ines  the  i n terfaces  between  Level  3  manufacturing  
operations  management  act i vi t i es .  

The  scope  of  th is  Part  4  standard  i s  l im i ted  to  defi n i ng  the  detai ls  of  the  i n terface  con ten t  wi th in  
manufacturing  operations  m anagement.  The  scope  of  th is  Part  4  s tandard  i s  l im i ted  to  the  defi n i ti on  
of  obj ect  models  and  attri bu tes  for  the  i n formation  def ined  i n  I SA-95  Part  3 .  The  goal  i s  to  reduce  
the  effort,  cost,  and  errors  associated  wi th  im plemen ting  these  i n terfaces.  

The  standard  m ay be  used  to  reduce  the  effort  associated  wi th  im plem enting  new pro duct  offerings .  
The  goal  i s  to  have  enterprise  systems  and  contro l  system s  that  i n teroperate  and  eas i l y i n tegrate.  

Th is  publ ication  has  been  d rafted  i n  accordance  wi th  the  I SO/I EC D i recti ves,  Part  2 .  Therefore,  
the  f i rst  th ree  clauses  presen t  the  scope  of  the  s tandard,  normati ve  references,  and  defi n i t ions,  i n  
that  order.  

Clause  4  i s  i n formative.  I t  describes  the  general  i n formation  about  the  obj ect  i n formation  m odels  
for manufacturing  operations  m anagemen t.  I t  def ines  the  general  i n formation  model  
characterist ics.   

Clause  5  i s  normative.  I t  def ines  the  object  i n formation  model ,  re lat ionsh ips,  and  attribu tes  for 
resource  re lat ionsh ip  network  model .  

Clause  6  i s  normative.  I t  def ines  the  object  i n formation  model ,  re lat ionsh ips,  and  attri bu tes  for 
work defi n i t i on  i n form ation  and  workflow speci f i cation  in form ation .  

Clause  7  i s  normative.  I t  def ines  the  object  i n formation  model ,  re lat ionsh ips,  and  attribu tes  for 
work schedu le  i n formation .  

Clause  8  i s  normative.  I t  def ines  the  object  i n formation  model ,  re lat ionsh ips,  and  attribu tes  for 
work performance  in formation .  

Clause  9  i s  normative.  I t  def ines  the  object  i n formation  model ,  re lat ionsh ips,  and  attri bu tes  for 
work capabi l i ty i n form ation .  

Clause  1 0  i s  norm ati ve.  I t  def ines  the  object  i n formation  m odel ,  re lati onsh ip s,  and  attri bu tes  for  
work master  capabi l i ty i n formation .  

Clause  1 1  i s  normative.  I t  def ines  the  references  for Work KPI  i n form ation .  

Clause  1 2  i s  norm ati ve.  I t  def ines  the  object  i n formation  m odel ,  re lati onsh ips,  and  attri bu tes  for  
work alert  i n form ation .  

Clause  1 3  i s  norm ati ve.  I t  def ines  the  object  i n formation  m odel ,  re lati onsh ips,  and  attri bu tes  for  
work calendar  i n formation .  

Clause  1 4  i s  i n form ative .  I t  defi nes  the  how to  exchange  documents  for  the  schedu l i ng ,  execu tion  
and  reporti ng  of  work.  

Clause  1 5  i s  norm ati ve.  I t  def ines  the  object  i n formation  m odel ,  re lati onsh ips,  and  attri bu tes  for  
work record  i n formation .  

Clause  1 6  i s  i n form ati ve.  I t  def ines  the  i n ter -re lat ionsh ips  between  the  obj ect  models  and  l i s ts  the 
obj ects  def ined  i n  the  s tandard  as  an  ai d  to  documen ting  conformance  and  com pl iance.  

Clause  1 7  i s  norm ative.  I t  def ines  completeness,  conform ance  and  compl iance  cri teria associated  
wi th  the  objects  and  attribu tes.  
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Annex A i s  i n formati ve.  I t  contains  questions  and  answers  on  the  use  and  reason  fo r  e l emen ts  i n  
the  s tandard .  

Annex B  i s  i n formati ve.  I t  provides  detai ls  on  re lated  standards.  

Annex C  i s  i n form ati ve.  I t  i l l ustrates  how to  represen t  a  workflow speci f icati on  in  BPMN.  

Annex D  i s  i n form ati ve.  I t  i l l ustrates  how to  represent  a workflow speci f ication  i n  f l owchart  notati on .  

Annex E  i s  i n formati ve.  I t  i l l ustrates  exam ples  of  work calendars.  

Annex F  i s  i n formative.  I t  i l l ustrates  an  example  of  a  work record  im plem entation .  
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INTRODUCTION  

This  I SA-95  Part  4  s tandard  fu rther  defi nes  the  obj ect  mode ls  and  attribu tes  i nvolved  i n  data 
exchange  between  acti vi t i es  of  manufacturing  operations  managem ent def ined  i n  the  Part  3  
standard .  The  m odels  and  term inolog y def ined  i n  I SA-95  Part  3  and  th is  Part  4:  

•  em phasi ze  good  manufacturi ng  operations  m anagem ent i n tegration  practi ces  duri ng  the  
en ti re  l i fe  cycle  of  the  systems;  

•  can  be  used  to  im prove  exist ing  i n teg ration  capabi l i ty of  manufacturing  operations  
m anagement  systems;  and  

•  can  be  appl ied  regard less  of  the  degree  of  au tomation .  

Speci fical l y,  I SA-95  Part  3  and  Part  4  provide  a  standard  term inolog y and  a cons isten t  set  of  
concepts  and  models  for i n tegrati ng  m anufacturi ng  operati ons  managem ent system s  that  wi l l  
im prove  communications  between  al l  parties  i nvolved .  Benefi ts  produced  wi l l  reduce  a  user’s  time 
to  reach  fu l l  production  l eve ls  for  new products  because  they:  

•  enable  vendors  to  suppl y appropriate  too ls  for  implemen ting  i n tegrati on  of  manufacturing  
operati ons  managem ent system s;  

•  enable  users  to  better  i den ti fy thei r  needs;  

•  reduce  the  cost  of  au tomati ng  m anufacturi ng  processes;  

•  optim ize  suppl y chains;  and  

•  reduce  l i fe-cycle  eng ineering  efforts.  

ISA-95  Part  3  and  Part  4  may be  used  to  reduce  the  effort  associated  wi th  implemen ting  new 
product  offeri ngs.  The  goal  i s  to  have  manufactu ring  operati ons  managem ent  systems  that  
i n teroperate  and  eas i l y i n tegrate.   

I t  i s  not  the  i n tent  of  the  standards  to :  

•  suggest  that  there  i s  on l y one  way of  implementing  i n tegration  of  manufactu ring  operations  
m anagement  systems;  

•  force  users  to  abandon  thei r  cu rrent  way of  hand l i ng  i n tegrati on ;  or  

•  restrict  developm ent i n  the  area of  i n tegrati on  of  manufacturing  operations  managem ent  
systems.  
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1  Scope  

This  ISA-95  Part  4  standard  defi nes  obj ect  models  and  attribu tes  exchanged  between  Level  3  
manufacturing  operations  management  act i vi t i es  defi ned  i n  I SA-95  Part  3 .  

2 Normative references  

The fo l l owing  documents,  i n  whole  or  i n  part,  are  normativel y referenced  i n  th is  document  and  are  
i nd ispensable  for i ts  appl ication .  For  dated  references,  on l y the  ed i t i on  c i ted  appl ies.  For undated  
references,  the  l atest  ed i ti on  of  the  referenced  document  ( includ ing  any amendm ents)  appl ies .  

ANSI /I SA-95.00. 01 -201 0,  Enterprise-control system integration –  Part 1 : Models and terminology 
(referred  to  hereafter  i n  the  standard  as  I SA-95  Part  1  or s imply “Part  1 ”)  

ANSI /I SA-95.00. 02-201 0,  Enterprise-control system integration –  Part 2: Objects and attributes for 
enterprise-control system integration (referred  to  hereafter  i n  the  standard  as  I SA-95  Part  2  or  
s impl y “Part 2”)  

ANSI /I SA-95.00. 03,  Enterprise-control system integration –  Part 3: Activity models of 
manufacturing operations management (referred  to  hereafter i n  the  s tandard  as  I SA-95  Part  3  or  
simpl y “Part 3”)  

I EC  61 51 2-1 ,  Batch control –  Part 1: Models and terminology 

IEC  61 51 2-4:2009,  Batch control –  Part 4: Batch production records 

ISO/IEC 1 9501 ,  Information technology –  Open Distributed Processing –  Unified Modeling 
Language (UML)  Version 1 .4.2 

ISO/IEC 1 9505-1 ,  Information technology –  Object Management Group Unified Modeling Language 
(OMG UML) –  Part 1: Infrastructure 

ISO/IEC 1 9505-2,  Information technology –  Object Management Group Unified Modeling Language 
(OMG UML) –  Part 2: Superstructure 

ISO 8601 ,  Data elements and interchange formats –  Information interchange –  Representation of 
dates and times 

ISO 22400-1 ,  Automation systems and integration –  Key performance indicators (KPIs) for 
manufacturing operations management –  Part 1 : Overview,  concepts and terminology  

ISO 22400-2,  Automation systems and integration –  Key performance indicators (KPIs) for 
manufacturing operations management –  Part 2: Definitions and descriptions 

IEC 62682,  Management of Alarm Systems for the Process Industries  

3 Terms,  defini tions,  abbreviations,  and  conventions  

3.1  Terms and  defi n i t ions  

For the  purposes  of  th is  document ,  the  term s  and  def in i t ions  g i ven  i n  I SA-95  Part  1  (see  C lause  2  
above)  appl y,  as  do  the  fo l l owing :  

3.1 . 1   
batch  production  record  (BPR)  
subset  of  the  execu tion  and  bus iness  i n formation  that  i s  retai ned  based  upon  bus ines s  
requ i rements  i denti f i ed  by the  batch  producti on  record  speci fication  
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NOTE  1  Th i s  note  appl i es  to  the  French  l angu ag e  on l y.  

[SOURCE:  IEC  61 51 2-4:2009,  3 . 2 ]  

3.1 .2   
job  l i st  
col lecti on  of  job orders  for  one  or more  work cen ters  and/or resources  for  a  speci f ic  t im e  fram e  

3.1 .3   
job  order  
un i t  of  schedu led  work that  i s  d ispatched  for  executi on  

[SOURCE:  ISA-95  Part  3 ]  

3.1 .4   
job  response  
i n formation  on  the  resu l t  of  executi on  of  a  job order 

3.1 .5   
job  response l i st  
col lecti on  of  job responses for  one  or  m ore  work centers  and/or  resou rces  for a  speci fic  t im e  frame  

3.1 .6   
resource relationship  network 
one  or  more  expressions  of  a  relationsh ip  between  two  or  m ore  resources  

3.1 .7   
work alert  
noti f icati on  of  a  Level  3  even t  that  does  not  requ i re  acknowledgem ent  

3.1 .8   
work calendar  
col lecti on  of  work calendar entri es  

3.1 .9   
work calendar entry  
i n formation  abou t  a  speci f ic  t im e  peri od  

3.1 . 1 0   
work capabi l i ty  
col lecti on  of  i n formation  about  the  resources  for work for  se lected  fu tu re  and  past  t im es  

3.1 . 1 1   
work defin i tion  
col lecti on  of  i n formation  about  resources  and  workflow speci f ication  associated  wi th  job orders  

3.1 . 1 2   
work d i rective  
type  of  work definition derived  from  a work master and  used  to  perform  a  speci fi c  job order  

3.1 . 1 3   
work KPI  
key perform ance  i nd icator re lated  to  Level  3  acti vi t i es  

3.1 . 1 4   
work master  
type  of  work definition that  i s  a  template  for  work to  be  performed  for a  job order 
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3.1 . 1 5   
work master capabi l i ty  
col lecti on  of  i n form ation  about  the  resources  for  se lected  fu ture  and  past  t im es  for a  speci f ic  work 
master 

3.1 . 1 6   
work performance  
col lecti on  of  work responses  

3.1 . 1 7   
work record  
subset  of  the  execu tion  and  bus iness  i n formation  that  i s  retai ned  based  upon  bus iness  
requ i rements  

3.1 . 1 8   
work request  
col lecti on  of  job orders  

3.1 . 1 9   
work response  
col lecti on  of  job responses  

3.1 .20   
work schedu le  
detai l ed  schedu le  of  MOM  acti vi t i es  as  a  col lecti on  of  work requests  

3.1 .21   
workflow speci fication  
i n formation  representi ng  work as  a pattern  of  acti vi t ies  used  to  orchestrate  the  execution  of  
procedures  

EXAMPLE  A repeatabl e  sequence  of  procedures ,  enabl ed  by an  o rgan i zat i on  of  resources  wi th  defi ned  ro l es  
correspond ing  to  f l ows  of  m ass,  energ y or  i n form ati on .  

 

3.2  Abbreviations  

BPMN :  Business  Process  Model  and  Notation  

BPR:  Batch  production  record  

ERP:  Enterprise  resource  plann ing  

ID:  I denti f i er  

KPI :  Key performance  i nd icator  

MES:  Manufacturi ng  executi on  system  

MOM:  Manufacturi ng  operati ons  m anagem ent  

SOP:  Standard  operating  procedures  

UML:  Un i f i ed  Model ing  Language  

UTC:  Coord inated  Un iversal  Tim e  
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3.3  Conventions  

3.3. 1  General  

I tal ics  are  used  for the  use  cases  of  names  of  objects  used  i n  exchanged  data,  beyond  the  use  
def ined  i n  I SO/IEC  D i recti ves  Part  2 ,  to  emphas ize  the  I SA-95-speci fi c  m ean ing  of  term inolog y.  

The  i n form ation  object  m odels  are  depicted  us ing  a  s im pl i f i ed  appl icati on  o f  the  Un i f ied  Model i ng  
Language  (UML)  notati onal  methodolog y,  as  def ined  in  I SO/I EC 1 9501 .  

3.3.2  UML notation  i n  i n formation  object  models  

ISA-95  Part  2 ,  C lause  3  def ines  the  UML notati on  i n  i n formation  object  m odels  i n  th is  part .  

3.3.3  Object  color  convention  for object  relationship  between  UML models  

ISA-95  Part  2 ,  C lause  3  def ines  the  obj ect  co lor  conventi on  for  obj ect  re lat ionsh ip  between  UML 
models  i n  th is  part .  

3.3.4  Relat ionsh ip  types  

ISA-95  Part  2,  C lause  3  def ines  the  conventi ons  used  for  re lat ionsh ip  types  i n  re lat ionsh ip  table  
and  ro le  table  for  each  object  i n  an  i n formation  model  i n  th is  part.  

3.3.5  Relat ionsh ip  table  

ISA-95  Part  2,  C lause  3  def ines  the  conventi ons  used  i n  re lati onsh ip  tables  i n  th is  part.  

3.3.6  Relat ionsh ip  role  table  

ISA-95  Part  2,  C lause  3  def ines  the  conventions  used  i n  re lat ionsh ip  ro le  tables  i n  th is  part.  

3.3.7  Object  attribute  tables  

ISA-95  Part  2,  C lause  3  def ines  the  conventions  used  i n  object  attr ibu te  tables  in  th is  part.  

3.3.8  Relat ionsh ips between  information  models  and  resource  models  

ISA-95  Part  2 ,  C lause  3  def ines  the  conven tion  for re lat ionsh ips  between  i n formation  models  and  
resource  m odels  i n  th is  part.  

 

4 Information  exchange between  manufacturing  operations  activi ties  

4.1  Manufacturing  operations management  i n formation  models  

4. 1 . 1  General  

The i n formation  m odels  def ine  structures  for  i n form ation  exchange  that  can  be  used  to  defi ne,  
manage,  and  execute  work wi th i n  Level  3  MOM.  The  work i n form ation  models  are  bu i l t  from  the  
structu res  of  those  manu facturing  operations  i n formation  m odels  def ined  i n  I SA-95  Part  2  bu t  are  
def ined  for  i n form ation  exchange  between  Level  3  MOM  acti vi t i es .  

4.1 .2  In formation  models  

ISA-95  Part  2 ,  C lause  4  def ines  the  concept  of  the  generic  MOM  i n formation  m odel  i n  th is  part.  
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4.1 .3  Relationsh ip  of  exchange information  models  to  operations  management  activi ty 
categories  

ISA-95  Part  2,  C lause  4  def ines  the  re lationsh ip  of  exchange  i n form ation  models  to  operati ons  
management acti vi ty categories  i n  th is  part.  

4.1 .4  Cross model  relationsh ips  for MOM  activi ty context  in  exchanges  

The Part  2  operations  i n form ation  m odels  and  Part  4  work in form ation  models  are  al i gned  through  
def ined  cross-m odel  re lati onsh ips  to  provide  the  con text  of  MOM  acti vi ty or  workflow for 
schedu les/requ i rements ,  def in i t ions,  and  performance/response  exchanges.  These  cross -model  
re lationsh ips  provide  a  m anufacturi ng  i n tegrati on  fram ework for i n teracti ve  manufacturing  
operations  i n  the  plan t  and  between  the  plan t  and  en terprise  functions.  

ISA-95  Part  2,  C lause  4  shows  the  supported  re lationsh ips  between  MOM  objects  that  provide  
data references  for schedu le/request/requ i rement;  j ob  order/defi n i t i ons;  and  responses/actuals.  

4.1 .5  Abstract  UML model  i n formation  

ISA-95  Part  2,  C lause  4  def ines  the  concept  the  abstract  UML m odel  appl i ed  the  in formation  
models  th is  part.   

4.1 .6  Attribu tes of  an  object  i n  an  information  model  

ISA-95  Part  2 ,  C lause  4  def ines  the  use  of  attri bu tes  of  an  object  i n  an  i n formation  model  i n  th is  
part  i n  terms  of  

a)  m in im um  obj ect  attribu te  sets  (Part  2  Subclause  4. 5. 2) ,  

b)  data types  of  obj ect  attribu tes  (Part  2  Subclause  4. 5. 3) ,  

c)  object  attri bu te  extensibi l i ty  (Part  2  Subclause  4. 5. 4) ,  and  

d )  common  obj ect  attribu tes  (Part  2  Subclause  4. 5. 5 ) :  

1 )  object  i denti f icati on ,  

2)  value  type  and  use,  

3)  m easurement  uncertain ty sub-attribu tes  i n  value  and  quanti ty attribu tes,  and  

4)  un i t  of  m easure .  

4.2  Information  exchange network between  MOM  activi ties  

A set  of  i n form ation  m odels  are  used  to  represen t  the  i n form ation  exchanged  between  acti vi t i es  
def ined  i n  ISA-95  Part  3 .  Th is  i s  i l l ustrated  i n  F igure  1  wi th  each  i n form ation  m odel  represen ted  as  
black rounded  rectang les .  Th is  part  def ines  models  of  i n formation  wh ich  can  be  exchanged  
between  Level  3  acti vi t ies  (represented  as  e l l i pses  i n  the  f i gure)  wi th i n  an  operational  category or  
across  operational  categories.  I SA-95  Part  2  def ines  models  of  i n form ation  that  m ay be  exchanged  
between  Level  4  acti vi t i es  and  Level  3  acti vi t i es  and  are  represented  as  bei ge  rounded  rectang les .  
Other i n formation  (represen ted  as  hashed  e lem ents )  shown  i n  F igure  1  i s  def ined  i n  o ther  
standards,  such  as  I SA-88  and  I EC  62541 .  
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Figure 1  –  I n formation  exchange  between  manufacturing  operations management  activi t ies  

NOTE  I SA-88  defi nes  object  m odels  that  re late  to  the  l ower e l em ents  of  the  Level  3  act i vi t i es  and  defi ne s  the  
i n form ati on  used  to  create  and  m anag e  m aster recipes,  con trol  reci pes,  batch  l i s ts ,  and  batch  producti on  records.  
Equ i valen t  s tructu res,  o r I SA-88  s tructu res,  cou ld  be  used  for  other types  of  product ion .  Th i s  s tandard  does  not  redefi ne  
these  objects .   

4.2. 1  Process segment ,  operations  segment,  and  work master  in formation  models  

ISA-95  Part  2  operati ons  i n form ation  m odels  def i ne  the  bus iness  view of  manufacturing  as  seen  
by Level  4  business  operations  plann ing  and  l og is tics  functions.  Th is  business  view of  
manufacturi ng  i s  defi ned  us i ng  the  process segment and  operations segment obj ects .  The  
i n formation  models  of  th i s  part  defi ne  the  work view of  manufacturing  as  seen  by Level  3  MOM  
schedu l i ng  and  execution  functions .  Th is  work view of  the  manufacturi ng  processes  i s  defi ned  
us ing  i n  the  work master obj ect .  

A work master defi nes  the  resources  and  workflow speci fi cation  for  a  job order that  i s  schedu led,  
d isplayed ,  execu ted,  and  tracked  by Level  3  MOM  acti vi t ies .  

NOTE  Part  2  i n form ati on  m ode ls  are  used  to  exchang e  i n form ati on  f rom  the  process segment and  operations segment 
(bus i ness)  vi ew for Level  4  p l ann ing .  Models  such  as  operations definition  and  operations schedule  support  the  al l ocati on  
of  resources  and  schedu l i ng  acti vi t i es  to  the  plan t.  I n form ation  m odels  i n  th i s  part  are  used  to  exchange  i n form ati on  for 
Level  3  execu t ion .  Models  such  as  work master reference  the  operations definition exchang ed  wi th  Leve l  4,  bu t  the  work 
master has  the  detai l s  needed  for actual  execu t i on  of  Level  3  act i vi t i es .  See  Annex B  for  add i t i onal  d i scuss ion  of  Part  2 ,  
and  I EC  61 51 2  m odel  re l ati onsh ips.  

4.2.2  Common  resource defin i tions  

The i n form ation  m odels  i n  th is  part  of  the  standard  use  the  personnel ,  equ ipm ent,  phys ical  asset,  
and  material  i n form ation  def in ed  i n  I SA-95  Part  2.  When  used  wi th  Level  3  work objects ,  the  
personnel ,  equ ipment,  phys ical  asset,  and  m aterial  i n formation  m ay i nclude  i n formation  requ i red  
for Level  3  acti vi t ies  i n  add i t ion  to  the  i n formation  requ i red  to  be  shared  wi th  Level  4  act i vi ti es .  
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EXAMPLE  1  The  personnel  i n form ati on  requ i red  for Level  3  act i vi t i es  can  i ncl u de  detai l ed  experi ence  and  qu al i f i cati on  
l evel s  that  are  not  shared  wi th  a  Level  4  personnel  or  trai n i ng  m anagem ent  system .  

EXAMPLE  2  The  m aterial  i n form ati on  m ain tai ned  for Level  3  act i vi t i es  can  i ncl ude  subl ot  i n form ati on  wh i ch  i s  n ot  shared  
wi th  Level  4  m ateri al  m anag ement  system s.  

EXAMPLE  3  Del i very,  usage  and  em iss ion  of  energy un i ts  can  be  hand led  as  m aterial  i n form ation .  

4.2.3  Work information  models  

The fo l l owing  i n form ation  models  are  defi ned  in  th i s  standard :  

a)  Resource  re lationsh ip  network:  resource relationship network i s  created  by tasks  i n  resource  
m anagement  and  defi n i ti on  managem ent act i vi t i es.  

b)  Work defi n i t ion :  

1 )  Work m aster:  work master i s  created  by an  eng ineering  acti vi ty defi ned  i n  th is  s tandard  and  
to  be  m anaged  by a task i n  def in i t ion  management  acti vi t ies .  

2)  Work d i recti ve:  work directive  i s  created  by a  task i n  executi on  m anagement  act i vi t i es.  

c)  Work schedu le:  work schedule  i s  created  by a  task i n  detai led  schedu l i ng  acti vi t ies .  

d )  Job  l i st:  job list i s  created  by a  task i n  d i spatch ing  act i vi t i es.  

NOTE  1  I n  th i s  s tandard ,  the  term ,  j ob,  can  som etim es  be  used  i nstead  of  job order when  referri ng  to  an  en try i n  a  
job list.  

e)  Work perform ance:  work performance i s  created  by a  task i n  tracking  act i vi t i es .  

f)  Work capabi l i ty:  work capability i s  created  by a  task in  resource  m anagemen t acti vi t ies .  

g )  Work m aster capabi l i ty:  work master capability i s  created  by a  task i n  resource  m anagem ent  
acti vi t i es.  

h )  Work alert :  work alert m ay be  created  by any act i vi ty i n  the  acti vi ty m odel .  

i )  Work calendar:  work calendar may be  created  by a task i n  resource  m anagem ent  acti vi t i es .  

NOTE  2  Work calendars  can  be  created  by a  task i n  a  Level  4  acti vi ty.  

j )  Work record :  work record i s  created  by a  task i n  tracking  acti vi t ies .  

 

5 Resource relationship  network information  

5.1  Resource  relationship  network model  

Resource relationship networks  shal l  be  used  to  describe  re lat ionsh ips  between  two  or  more  
resources  i n  order to  represen t  i n form ation  that  m ay be  requ i red  for detai led  schedu l i ng  acti vi t i es,  
d ispatch ing  acti vi t i es,  execu tion  acti vi t ies ,  or  o ther Level  3  acti vi t i es .  

Each  resource relationship network  i s  a  co l lection  of  resource network connections ,  as  shown  i n  
Figu re  2  –  Resource  relati onsh ip  network m odel .  

Table  1  l i s ts  the  re lati onsh ips  of  the  objects  i n  the  resource relationship network model .  Annex  A. 3  
provides  examples  for  appl yi ng  resource  re lati onsh ip  network.  

Each  resource network connection  shal l  be  represen ted  as  a d i rected  connection  between  a to 
resource reference  and  a  from resource reference.  

NOTE  1  Rel ati onsh ips  are  represen ted  as  d i rected  m u l t i -graphs  i n  g raph  theory.  Each  re lati onsh ip  represents  an  “edge”  
wi th  the  resource  references  represen ted  as  vert i ces.  

NOTE  2  The  properti es  of  the  resource  rel ati onsh ip  e l em ents  are  used  to  represent  constrai n ts  i n  the  network,  such  as  
constrai n ts  i n  f l ow,  d i rect i on ,  set  or orderi ng .  

EXAMPLE  1  A “rou te”  resource network connection  between  equipment can  i nclu de  properti es  that  i ncl u de  the  m aterial  
transport  t im e  between  the  equipment and  the  m aterial  t ransfer rate  between  the  equipment.  
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EXAMPLE  2  An  “approved  for use”  resource network connection between  equipment and  material definitions  can  defi ne  
wh i ch  speci f i c  equipment has  been  approved  for  use  wi th  speci f i c  materials.  A  property of  the  resource network 
connection  can  be  the  date  at  wh i ch  the  approval  for  u se  i s  expi red  or  revoked.   

EXAMPLE  3  A “materi al  substi tu ti on ”  resource network connection  can  defi ne  a  prim ary material and  the  l i s t  o f  poss ib le  
al ternate  materials.   

Each  resource network connection  i s  defi ned  by a  resource network connection type .  The  resource 
network connection type  m ay i nclude  resource network connection type properties ,  wh ich  defi ne  
the  al lowable  resource network connection properties.  

NOTE  3  The  resource relationship network m odel  i s  conceptual l y s im i l ar  to  the  MI MOSA CCOM network m odel .  See  
bibl i og raphy.  

 

 

Figure 2  –  Resource relationship  network model  

NOTE  4  The  object  color  conven ti on  used  i n  th e  I SA-95  Part  2  and  Part  4  UML d i ag ram s  for i n form ati on  m odels  i s  as  
shown  i n  Cl ause  3 . 3 . 3 .  
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Table  1  –  Resource relationship  network model  relationsh ips  

From  To  Type  Relationsh ip  Name  

Resou rce  relat i onsh i p  
network  

Resou rce  relat i onsh i p  
network property  

Com posi t i on  who le  Has  properti es  of  

Resou rce  relat i onsh i p  
network  

Resou rce  network 
connecti on  

Com posi t i on  who le  I s  a  col l ecti on  of  

Resou rce  relat i onsh i p  
network property  

Resou rce  relat i onsh i p  
network property  

Com posi t i on  h i erarchy  Con tai ns  

Resou rce  network 
connecti on  

Resou rce  network 
connecti on  type  

Dependency  Defi ned  by  

Resou rce  network 
connecti on  

From  resou rce  reference  Com posi t i on  who le  Connects  from  

Resou rce  network 
connecti on  

To  resource  reference  Com posi t i on  who le  Connects  to  

Resou rce  network 
connecti on  

Resou rce  network 
connecti on  property  

Com posi t i on  who le  Has  properti es  of  

Resou rce  network 
connecti on  type  

Resou rce  network 
connecti on  type  property  

Com posi t i on  who le  Has  properti es  of  

From  resou rce  reference  From  resou rce  reference  
property  

Com posi t i on  who le  Has  properti es  of  

To  resource  reference  To  resource  reference  
property  

Com posi t i on  who le  Has  properti es  of  

Resou rce  network 
connecti on  property  

Resou rce  network 
connecti on  property  

Com posi t i on  h i erarchy  Con tai ns  

Resou rce  network 
connecti on  type  property  

Resou rce  network 
connecti on  type  property  

Com posi t i on  h i erarchy  Con tai ns  

From  resou rce  reference  
property  

From  resou rce  reference  
property  

Com posi t i on  h i erarchy  Con tai ns  

To  resource  referen ce  
property  

To  resource  reference  
property  

Com posi t i on  h i erarchy  Con tai ns  

From  resou rce  reference  [Resou rce]  c l ass  Associat i on  (A)  Corresponds  to  

From  resou rce  reference  [Resou rce]  Associat i on  (C)  Corresponds  to  

From  resou rce  reference  
property  

[Resou rce]  c l ass  property  Dependency (B)  Maps  to  

From  resou rce  reference  
property  

[Resou rce]  property  Dependency (D)  Maps  to  

To  resource  reference  [Resou rce]  c lass  Associat i on  (A)  Corresponds  to  

To  resource  reference  [Resou rce]  Associat i on  (C)  Corresponds  to  

To  resource  reference  
property  

[Resou rce]  c lass  property  Dependency (B)  Maps  to  

To  resource  reference  
property  

[Resou rce]  property  Dependency (D)  Maps  to  

I n  Table  1 ,  [Resource]  shal l  appl y to  the  s im i lar  object  i n  the  fo l l owing  models :  personnel,  
equipment,  material,  physical asset,  operational location,  work definition,  process segment,  
operations definition or process segment.   

I n  Table  1 ,  [Resource]  c lass  shal l  appl y to  obj ects  that  i den ti fy c lasses  of  resources  or s im i lar  
resource  g rouping  objects  (e . g .  material definition) .  
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5.2  Resource  relationship  network 

A resource relationship network shal l  be  a com posi t i on  of  one  or m ore  resource network 
connections.  

Table  2  defi nes  the  re lati onsh ips  ro les  for  the  resource relationship network.  

Table  3  defi nes  the  attri bu tes  for the  resource relationship network.   

Table  2  –  Resource relationship  network relationsh ips roles  

Related  Object  Role  Mu l tipl i ci ty Relationsh ip  Name  Description  

Resou rce  
network 
connecti on  

Resou rce  network 
connecti on  

1 . . *  I s  a  col l ect i on  of  The  resource network connections  
re l ated  to  th i s  resource relationship 
network as  a  whol e.  

Resou rce  
rel ati onsh ip  
network property  

Resou rce  
rel ati onsh ip  
network property  

0 . . *  Has  properti es  of  The  resource relationship network 
property(s)  o f  th i s  resource relationship 
network.  

Table  3  –  Resource relationship  network attributes  

Attribute 
Name  

Description  Production  
Examples  

Maintenance 
Examples  

Qual i ty 
Examples  

Inventory 
Examples  

I D  A  un i qu e  i den ti f i cati on  of  a  
resource relationship network.  

Requ i red  attri bu te.  

BN5FP  B5EN  B5RS  BFFTR 

Descripti on  A  descripti on  of  the  resource 
relationship network.  

Bu i l d i ng  5  
f l ow path  

Bu i l d i ng  5  
e l ectri cal  
network  

Bu i l d i ng  5  
recei ve  
s i gnoff   

Bu i l d i ng  5  
fork truck 
rou te  

Relati onsh ip  
type  

Defi nes  the  type  of  the  
rel ati onsh ip.   

Defi ned  types  are  

•  phys ical :  the  e l em ents  of  
the  re lati onsh i p  are  
phys i cal l y  connected  or i n  
the  sam e area;  and  

•  l og i cal :  the  e l em ents  of  
the  re lat i onsh i p  are  not  
necessari l y  phys i cal l y  
connected  or  i n  the  sam e  
area.   

Phys i cal  Phys ical  Log i cal  Log i cal  

Relati onsh ip  
form  

Defi nes  the  form  of  the  
rel ati onsh ips.   

Defi ned  types  are  

•  perm anent:  the  
rel ati onsh ip  i s  no t  
i n tended  to  be  spl i t  or  
chang ed  du ri ng  
operati ons  processes ;  
and   

•  t rans ien t :  the  re lati onsh ip  
can  be  spi l t  or  changed  
duri ng  operati ons  
processes.  

Perm anent  Perm anent  Perm anent  Transi en t  

5.3  Resource  relationship  network property  

A property of  a  resource relationship network shal l  be  def ined  as  a  resource relationship network 
property.  
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A resource relationship network property may con tain  nested  resource relationship network 
property(s) .  

Table  4  defi nes  the  re lat ionsh ip  ro les  for  resource relationship network property  objects.  

Table  5  defi nes  the  attri bu tes  for resource relationship network property objects .  

Table  4  –  Resource relationship  network property relationship  roles  

Related  
Object  

Role  Mu l tipl i ci ty Relationsh ip  Name  Description  

Resou rce  
rel ati onsh ip  
network  

NA 1  Has  properti es  of  The  resource relationship network  to  
wh ich  th i s  resource relationship network 
property belongs.  

Resou rce  
rel ati onsh ip  
network 
property  

Resou rce  
rel at i onsh ip  
network 
property ch i l d  

0 . . *  Contai ns  The  nested  resource relationship network 
properties  o f  th i s  resource relationship 
network property.  

Table  5  –  Resource relationship  network property attributes  

Attribute 
Name  

Description  Production  
Examples  

Maintenance 
Examples  

Qual i ty 
Examples  

I nventory 
Examples  

I D  A un i que  i den t i f i cat i on  
of  a  resource 
relationship network 
property.  

Requ i red  attri bu te.  

P&I D  docum ent  
reference  

Resou rce  
rel ati onsh ip  
network type  

Last  updated  
date  

Approver  

Descript i on  Add i t i onal  i n form ation  
abou t  the  resource 
relationship network 
property.  

Reference  to  the  
P&I D  docum ent  for 
th i s  resou rce  
rel ati onsh ip  
network.  

The  type  of  
resou rce  
rel ati onsh ip  
network  

The  date  of  
the  l ast  
update  to  the  
resou rce  
re l at i onsh i p  
network.  

The  
approver of  
the  resou rce  
rel ati onsh ip  
network.  

Value  The  valu e,  set  o f  
val ues,  or  range  of  the  
property.  

http: //…  Dependency 
m odel  

3  March  201 5  J .  Sm i th .  

Value  u n i t  
o f  m easure  

The  u n i t  of  m easure  of  
the  associated  
property val ue.  

N /A N /A N /A N /A 

5.4  Resource  network connection  

The d i rected  re lat ionsh ip  between  two  resources  i n  a  resource relationship network shal l  be  
def ined  as  a  resource network connection.  

A resource network connection  shal l  be  com posed  of  the  fo l l owing :  

a)  a  from resource reference  re lati onsh ip  defi n i ng  one  resource reference (as  the  s tarting  po in t  
of  a  d i rected  connection  or  the  tai l  of  an  arrow that  g raph ical l y represen ts  the  relati onsh ip) ;  

b)  a  to resource reference  re lationsh ip  def in i ng  one  resource reference (as  the  end ing  po in t  of  a  
d i rected  connection  or  the  head  of  an  arrow that  g raph ical l y represen ts  the  re lationsh ip) ;  

c)  zero  or more  resource network connection properties ;   

d )  an  associated  resource network connection type.  

Table  6  defi nes  the  re lati onsh ip  ro les  for  the  resource network connection.     

Table  7  defi nes  the  attri bu tes  for the  resource network connection .   
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Table  6  –  Resource network connection  relationsh ip  roles  

Related  Object  Role  Mu l tipl i ci ty Relationsh ip  Name  Description  

Resou rce  
rel ati onsh ip  
network  

NA 1  I s  a  co l l ecti on  of  The  resource relationship network 
defi ned  i n  part  by th i s  resource network 
connection.  

Resou rce  
network 
connecti on  type  

Resou rce  
network 
connecti on  type  

1  Defi ned  by  The  resource network connection type  
def i n i ng  th i s  resource network 
connection.  

To  resource  
reference   

To  resource  
reference   

1  Connects  to  The  to resource reference  to  wh i ch  th i s  
resource network connection  connects .   

From  resou rce  
reference  

From  resou rce  
reference  

1  Connects  from  The  from resource reference  f rom  wh ich  
th i s  resource network connection  
connects .  

Resou rce  
network 
connecti on  
property  

Resou rce  
network 
connecti on  
property  

0 . . *  Has  propert i es  of  The  resource network connection 
property(s)  re l ated  to  th i s  resource 
network connection.  

Table  7  –  Resource network connection  attribu tes  

Attribute 
Name  

Description  Production  
Examples  

Maintenance 
Examples  

Qual i ty 
Examples  

Inventory 
Examples  

I D  A un i qu e  i den ti f i cati on  of  a  
resource network connection.  

Requ i red  attri bu te.  

7685  6383290  Hyu wq9  TT28623  

Descripti on  A descripti on  of  a  resource 
network connection.   

P ipi ng  Wi ri ng  Next  s i gner  Next  s top  

5.5  Resource network connection  property  

A property of  a  resource network connection  shal l  be  defi ned  as  a resource network connection 
property.   

Resource network connection properties  are  used  to  contain  property values  that  are  associated  
wi th  the  speci fic  connection .   

A resource network connection property may con tain  nested  resource network connection 
property(s).  

Table  8  defi nes  the  re lati onsh ip  ro les  of  the  resource network connection property.  

Table  9  defi nes  the  attri bu tes  of  resource network connection property.   

Table  8  –  Resource network connection  property relationship  roles  

Related  
Object  

Role  Mu l tipl i ci ty Relationsh ip  Name  Description  

Resou rce  
network 
connecti on  

NA 1  Has  properti es  of  The  resource network connection  d efi ned  
i n  part  by th i s  resource network 
connection property.  

Resou rce  
network 
connecti on  
type  property  

Resou rce  
network 
connecti on  
type  property  

0 . . 1  Maps  to  The  resource network connection type 
property(s)  o f  the  resource network 
connection  type defi nes  th i s  resource 
network connection property(s)  when  
deri ved  from  a  speci f i c  resource network 
connection type.    
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Related  
Object  

Role  Mu l tipl i ci ty Relationsh ip  Name  Description  

Resou rce  
network 
connecti on  
property  

Resou rce  
network 
connecti on  
property ch i l d  

0 . . *  Contai ns  The  nested  resource network connection 
properties  o f  th i s  resource network 
connection property.  

Table  9  –  Resource network connection  property attributes  

Attribute 
Name  

Description  Production  
Examples  

Maintenance 
Examples  

Qual i ty 
Examples  

Inventory 
Examples  

I D  A  un iqu e  i den ti f i cati on  of  a  
resource network connection 
property.  

Requ i red  attri bu te.  

P i pe  type  Gauge  N /A I ns i de  

Descripti on  Add i t i onal  i n form ati on  abou t  
the  resource network 
connection property.  

Type  of  
p i pi ng  

Wi re  type  N /A Locati on  

Value  The  value,  set  of  val ues,  o r  
range  of  the  property.  

53  20  N /A TRUE  

Value  un i t  o f  
m easure  

The  u n i t  of  m easure  of  the  
associated  property val ue.  

S teel  g rade  AWG N/A Boolean  

5.6  From  resource reference  

A “from”  reference  to  a resource  shal l  be  def ined  as  a  from resource reference.  

A from resource reference  may be  composed  of  zero  or more  from resource reference properties .   

A  property of  a  from resource reference shal l  be  defi ned  as  a from resource reference property.  A  
from resource reference property  m ay con tain  nested  from resource reference property(s) .  

Table  1 0  defi nes  the  re lati onsh ip  ro les  for  the  from resource reference.  

Table  1 1  defi nes  the  attribu tes  for  the  from resource reference.   

Table  1 0  –  From  resource  reference relationsh ip  roles  

Related  
Object  

Role  Mu l tipl i ci ty Relationsh ip  Name  Description  

Resou rce  
network 
connecti on  

NA 1  Connects  from  The  resource network connection  d efi ned  
i n  part  by th i s  from resource reference.  

From  resou rce  
reference  
property  

From  resou rce  
reference  
property  

0 . . *  Has  properti es  of  The  from resource reference property(s)  
def i nes  i n  part  th i s  from resource 
reference property.  

[Resou rce] **  
c lass  

[Resou rce]  
c lass  

0 . . *  

 

Corresponds  to  A  cross-m odel  associat i on  to  e l em ent  i n  
the  [resource]  m odel  as  explai ned  i n  
Clause  3 . 3 . 8 .  

[Resou rce] **  [Resou rce]  0 . . *  Corresponds  to  A  cross-m odel  associat i on  to  e l em ent  i n  
the  [resource]  m odel  as  explai ned  i n  
Clause  3 . 3 . 8 .  

 
I n  Table  1 0,  [Resource]  shal l  appl y to  the  s im i lar object  i n  the  fo l l owing  m odels:  personnel,  
equipment,  material,  physical asset,  operational location,  work definition,  process segment,  
operations definition or process segment.  
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Table  1 1  –  From  resource reference  attributes  

Attribute 
Name  

Description  Production  
Examples  

Maintenance 
Examples  

Qual i ty 
Examples  

Inventory 
Examples  

I D  A  un i qu e  i den ti f i cati on  of  a  
from resource reference.  

Requ i red  attri bu te.  

1 2345  1 2346  A1 23  S7728  

Resou rce  
type  

The  type  of  the  resou rce.   

Defi ned  types  are :  

•  personnel class 

•  person 

•  equipment class 

•  equipment 

•  physical asset class 

•  physical asset 

•  material class 

•  material definition 

•  material lot 

•  material sublot 

•  work master 

•  process segment 

•  operation definition 

•  operational location 

•  operations segment 

•  test specification 

•  test result 

Equ ipm ent  Phys ical  
asset  

Personnel  
c l ass  

Equ ipm ent  

5.7  From  resource reference property  

A property of  a  from resource reference shal l  be  defi ned  as  a  from resource reference property.  

A from resource reference  wi th  one  or m ore  from resource reference properties  shal l  def ine  the  
subset  of  the  resource  that  has  the  def ined  resource property values.   

Table  1 2  defi nes  the  re lati onsh ips  for the  from resource reference property.   

Table  1 3  defi nes  the  attribu tes  for  the  from resource reference property.   

Table  1 2  –  From  resource reference property relationships  roles  

Related  Object  Role  Mu l tipl i ci ty Relationsh ip  Name  Description  

From  resou rce  
reference  

NA 1  Has  propert i es  of  The  from resource reference  d efi ned  i n  
part  by th i s  from resource reference 
property.   

From  resou rce  
reference  
property  

From  resou rce  
reference  
property ch i l d  

0 . . *  Contai ns  The  nested  from resource reference 
properties  o f  th i s  from resource 
reference property.  

[Resou rce]class  
property  

[Resou rce]  c l ass  
property  

0 . . *  Maps  to  A  cross-m odel  dependency to  e l em ent  
i n  the  [Resou rce]  m odel  as  explai ned  i n  
Clause  3 . 3 . 8.  

[Resou rce]  
property  

[Resou rce]  
property  

0 . . *  Maps  to  A  cross-m odel  dependency to  e l em ent  
i n  the  [Resou rce]  m odel  as  explai ned  i n  
Clause  3 . 3 . 8.  
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I n  Table  1 2 ,  [Resource]  shal l  appl y to  the  s im i lar object  i n  the  fo l l owing  models:  personnel,  
equipment,  material,  physical asset,  operational location,  work definition,  process segment,  
operations definition or process segment.  

Table  1 3  –  From  resource reference property attributes  

Attribute 
Name  

Description  Production  
Examples  

Main tenance 
Examples  

Qual i ty 
Examples  

Inventory 
Examples  

I D  A  un i qu e  i den ti f i cati on  of  a  
from  resource reference 
property.  

Requ i red  attri bu te.  

A7872  CB1 01  Hh jw78  Tye8  

Value  A valu e  of  a  property that  i s  
u sed  to  i den t i fy  the  su bset  of  
the  resou rces  that  are  
referenced.   

200   40   F i rst  42   

Value  u n i t  of  
m easure  

The  u n i t  of  m easure  of  the  
associated  property val ue.  

L/m in  A  N /A N /A 

5.8  To  resource reference  

A “ to”  reference  to  a  resource  shal l  be  defined  as  a  to resource reference.   

A to resource reference  m ay be  com posed  of  zero  or m ore  to resource reference property(s).  

Table  1 4  defi nes  the  re lati onsh ip  ro les  for  the  to resource reference.   

Table  1 5  defi nes  the  attribu tes  for  the  to resource reference.   

Table  1 4  –  To  resource reference relationsh ips  roles  

Related  
Object  

Role  Mu l tipl i ci ty Relationsh ip  Name  Description  

Resou rce  
network 
connecti on  

NA 1  Connects  to  The  resource network connection  d efi ned  
i n  part  by th i s  to resource reference.  

To  resource  
reference  
property  

To  resource  
reference  
property  

0 . . *  Has  properti es  of  The  to resource reference property(s)  
def i nes  i n  part  th i s  to resource reference 
property.  

[Resou rce]  
c lass  

[Resou rce]  
c lass  

0 . . *  Corresponds  to  A cross-m odel  associati on  to  e l em ent  i n  
the  [resource]  m odel  as  explai ned  i n  
Clause  3 . 3 . 8.  

[Resou rce]  [Resou rce]  0 . . *  Corresponds  to  A cross-m odel  associati on  to  e l em ent  i n  
the  [resource]  m odel  as  explai ned  i n  
Clause  3 . 3 . 8.  

 
I n  Table  1 4,  [Resource]  shal l  appl y to  the  s im i lar object  i n  the  fo l l owing  models:  personnel,  
equipment,  material,  physical asset,  operational location,  work definition,  process segment,  
operations definition or process segment.  

Table  1 5  –  To  resource reference attributes  

Attribute 
Name  

Description  Production  
Examples  

Maintenance 
Examples  

Qual i ty 
Examples  

Inventory 
Examples  

I D  A un i qu e  i den ti f i cati on  of  a  to 
resource reference.  

Requ i red  attri bu te.  

1 2345  1 2346  A1 23  S7728  

Resou rce  I D  The  I D  of  a  resource.  B5Tank08  B5V480Box  Supervi sor  Li ne3EndOfLine  
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Attribute 
Name  

Description  Production  
Examples  

Maintenance 
Examples  

Qual i ty 
Examples  

Inventory 
Examples  

Resou rce  type  The  type  of  the  resou rce.  

Defi ned  types  are:  

•  personnel class 

•  person 

•  equipment class 

•  equipment 

•  physical asset class 

•  physical asset 

•  material class 

•  material definition 

•  material lot 

•  material sublot 

•  work master 

•  process segment 

•  operation definition 

•  operational location 

•  operations segment 

•  test specification 

•  test result 

Equ ipm ent  Physi cal  asset  Personnel  c lass  Equ ipm ent  

5.9  To  resource reference property  

A property of  a  to resource reference  shal l  be  defi ned  as  a  to resource reference property.  

A to resource reference  wi th  one  or more  to resource reference property(s)  shal l  defi ne  the  subset  
of  the  resource  that  has  the  def ined  resource property val ues.   

A to resource reference property  may con tain  nested  to  resource reference property(s) .  

Table  1 6  defi nes  the  re lati onsh ip  ro les  for  the  to resource reference property.  

Table  1 7  defi nes  the  attribu tes  for  the  to resource reference property.   

Table  1 6  –  To  resource reference property relat ionships  roles  

Related  Object  Role  Mu l tipl i ci ty Relationsh ip  Name  Description  

To  resource  
reference  

NA 1  Has  propert i es  of  The  to resource reference  defi ned  i n  
part  by th i s  to resource reference 
property.   

To  resource  
reference  
property  

To  resource  
reference  
property ch i l d  

0 . . *  Contai ns  The  nested  from resource reference 
properties  o f  th i s  from resource 
reference property.  

[Resou rce]  c l ass  
property  

[Resou rce]  c l ass  
property  

0 . . *  Maps  to  A  cross-m odel  dependency to  e l em ent  
i n  the  [Resou rce]  m odel  as  explai ned  i n  
Clause  3 . 3 . 8.  

[Resou rce]  
property  

[Resou rce]  
property  

0 . . *  Maps  to  A  cross-m odel  dependency to  e l em ent  
i n  the  [Resou rce]  m odel  as  explai ned  i n  
Clause  3 . 3 . 8.  

I n  Table  1 6,  [Resource]  shal l  appl y to  the  s im i lar object  i n  the  fo l l owing  models:    

Personnel,  equipment,  material,  physical asset,  operational location,  work definition,  process 
segment,  operations definition or process segment.  
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Table  1 7  –  To  resource reference property attributes  

Attribute 
Name  

Description  Production  
Examples  

Maintenance 
Examples  

Qual i ty 
Examples  

Inventory 
Examples  

I D  A  un i qu e  i den ti f i cati on  of  a  to  
resource reference property.  

Requ i red  attri bu te.  

A7872  CB1 01  Hh jw78  N /A 

Value  A valu e  of  a  property that  i s  
u sed  to  i den t i fy  the  su bset  of  
the  resou rces  that  are  
referenced .   

200   40   

 

F i rst  N /A 

Value  u n i t  of  
m easure  

The  u n i t  of  m easure  of  the  
associated  property val ue.  

L/m in  A  N /A Boolean  

5.1 0  Resource network connection  type  

A defin i t i on  of  a  type  of  a  resource network connection  shal l  be  def ined  as  a  resource network 
connection type.   

A  resource network connection type may be  composed  of  zero  or  more  resource network 
connection type properties .   

Table  1 8  defi nes  the  re lati onsh ip  ro les  of  the  resource network connection type.  

Table  1 9  defi nes  the  attribu tes  of  the  resource network connection type.   

Table  1 8  –  Resource network connection  type relationship  roles  

Related  
Object  

Role  Mu l tipl i ci ty Relationsh ip  Name  Description  

Resou rce  
network 
connecti on  

NA 0 . . *  Defi ned  by  The  resource network connection(s)  
deri ved  from  th i s  resource network 
connection type.  On l y appl i ed ,  i f  
navi gat i on  i s  requ i red .  

Resou rce  
network 
connecti on  
type  property  

Resou rce  
network 
connecti on  
type  property  

0 . . *  Has  properti es  of  The  resource network connection type 
property(s)  re lated  to  th i s  resource 
network connection type.  

Table  1 9  –  Resource  network connection  type attributes  

Attribute 
Name  

Description  Production  
Examples  

Maintenance 
Examples  

Qual i ty 
Examples  

I nventory 
Examples  

I D  A  un i qu e  i den ti f i cati on  of  a  
resource network connection 
type.  

Requ i red  attri bu te.  

PC01  ME1  QE1  I E1  

Descripti on  A  descripti on  of  a  resource 
network connection type.   

D i stri bu ti on  
pi pi ng  

40  A  
breakers  

N /A WIP  
replen i shm ent  
s tops  

Type  The  connecti on  type  P ipi ng  
connecti on  

E lectri cal  
connecti on  

N /A WIP-STOPS 

5.1 1  Resource network connection  type property  

A property of  a  resource network connection type  shal l  be  def ined  as  a resource  network 
connection type property.  
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Resource network connection type properties  m ay be  used  to  speci f y the  def ined  properti es  that  
can  be  associated  wi th  the  speci f ic  resource network connection type.   

A  resource network connection type property  may con tain  nested  resource network connection 
type property(s) .  

Table  20  defi nes  the  re lati onsh ip  ro les  of  the  resource network connection type property.  

Table  21  defi nes  the  attribu tes  of  the  resource network connection type property.   

Table  20  –  Resource network connection  type  property relationship  roles  

Related  Object  Role  Mu l tipl i ci ty Relationsh ip  Name  Description  

Resou rce  network 
connection  type  

NA 1  Has  properti es  of  The  resource network connection type  
defi ned  i n  part  by th i s  resource network 
connection type property.  

Resou rce  network 
connection  
property  

NA 0. . *  Maps  to  The  resource network connection 
property(s)  deri ved  from  th i s  resource 
network connection type property 
supporti ng  i ts  parent  object.  On ly  
appl i ed ,  i f  n avi gati on  i s  requ i red .  

Resou rce  network 
connection  type  
property  

Resou rce  
network 
connecti on  type  
property ch i l d  

0 . . *  Contai ns  The  nested  resource network connection 
type properties  o f  th i s  network 
connection type property.  

Table  21  –  Resource network connection  type property attributes  

Attribute 
Name  

Description  Production  
Examples  

Maintenance 
Examples  

Qual i ty 
Examples  

Inventory 
Examples  

I D  A  un i qu e  i den ti f i cati on  of  a  
resource network connection 
type property.  

Requ i red  attri bu te.  

P i pe  type  LowArc  N /A I ns i de  

Descripti on  Add i t i onal  i n form ati on  abou t  
the  resource network 
connection type property.  

Type  of  pi pi ng  Breaker l ow 
arc   

N /A Locati on  

Value  The  defau l t  val ue,  set  o f  
val ues ,  or range  of  the  
property.  

53  1  N /A TRUE  

Value  u n i t  of  
m easure  

The  u n i t  of  m easure  of  the  
associated  property val u e.  

Steel  g rade  Type  N /A Boolean  

 

6 Work defin i tion  information  

6.1  Work defin i t ion  model  

An  identi f ication  of  the  resources  and  workflow requ i red  to  perform  a speci fied  un i t  of  work  shal l  
be  defi ned  as  a  work definition.  The  work definition  may appl y to  product ion ,  m ain tenance,  qual i ty  
test,  and  i nven tory operations  acti vi ti es .  

Fi gu re  3  below is  the  common  work defi n i t ion  m odel ;  obj ects  shown  as  g ray boxes  are  defi ned  i n  
ISA-95  Part  2.   

Table  22  l i s ts  the  re lati onsh ips  of  the  obj ects  i n  the  work def in i t ion  model .  
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Work definitions  are  modeled  as  an  abstract  c lass.  There  are  two  types  of  work definitions  that  are  
modeled  as  non -abstract  classes :  work master and  work directives.  

Work masters  are  tem plate  i n formation  not  associated  wi th  any speci fic  job order.  Work directives  
s tart  as  copies  of  work masters  and  are  augm ented  wi th  i n form ation  for a  speci f ic  job order.  

A work master may have  a reference  to  one  or more  operations definitions or operations segments.  
I n  th is  s i tuation ,  the  work master def ines  the  detai l ed  steps  needed  to  accom pl ish  al l  or  part  of  the  
operation .  

 

Figure 3  –  Work defin i tion  model  

NOTE  The  object  col or conven tion  used  i n  the  Part  2  and  Part  4  U ML d iag ram s  for  i n form ati on  m odels  i s  as  shown  i n  
Clause  3 . 3 . 3 .  

To s impl i fy F i gure  3,  the  fo l l owing  re lationsh ips  between  work definition  objects  and  the  operations  
test  model  objects  are  not  shown .  For the  complete  con textual  view of  these  re lati onsh ips,  each  
re lationsh ip  i s  l i sted  i n  Table  22  wi th  the  re lati onsh ip  ro les  defi ned  i n  each  obj ect  subclause  i n  
thei r  re lati onsh ip  ro le  table.   

a)  resource  speci fi cation  objects  and  test specification  (defi ned  i n  I SA-95  Part  2) ;  
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b)  resource  speci fi cation  objects  and  test result (defi ned  i n  Part  2) ;  

c)  work definition  (work master and  work directive)  and  evaluated property (def i ned  i n  Part  2) ;  

d )  work definition  (work master and  work directive)  and  property measurement (def ined  in  Part  2 ) .  

Al l  work definition re lationsh ips  to  test specification  and  test result are  shown  i n  Part  2  i n  F i gure  
1 6  –  Operations  test  model  and  l i sted  i n  Table  99  –  Operations  test  requ i rement re lat ionsh ip  ro les.  

Table  22  –  Work defin i t ion  model  relationsh ips  

From  To  Type  Relationsh ip  Name  

Work m aster Work defi n i t i on   (Abstract  type)  

Work d i rect i ve  Work defi n i t i on   (Abstract  type)  

Work defi n i t i on  Param eter speci f i cati on  Com posi t i on  who le  Contai ns  

Work defi n i t i on  Personnel  speci f i cat ion  Com posi t i on  who le  Contai ns  

Work defi n i t i on  Equ ipm ent  speci f i cati on  Com posi t i on  who le  Contai ns  

Work defi n i t i on  Physi cal  asset  speci f i cati on  Com posi t i on  who le  Contai ns  

Work defi n i t i on  Materi al  speci f i cati on  Com posi t i on  who le  Contai ns  

Work m aster Operati ons  defi n i t i on  Associati on  Corresponds  to  

Work m aster Operat ions  segm ent  Associati on  Corresponds  to  

Work m aster Process  segm ent  Associati on  Corresponds  to  

Work m aster Work m aster Associati on  I ncl udes  properti es  of  

Work m aster Work m aster Com posi t i on  h i erarchy  Contai ns  

Work m aster Workfl ow speci f i cati on  Associati on  Corresponds  to  

Work d i rect i ve  Work m aster Associati on  I s  created  from  

Work d i rect i ve  Work d i recti ve  Com posi t i on  h i erarchy  Contai ns  

Work d i rect i ve  Workfl ow speci f i cati on  Associati on   Corresponds  to  a  

J ob  order  Work m aster Associati on   Corresponds  to  a  

J ob  order  Work d i recti ve  Associati on   Corresponds  to  a  

Personnel  speci f i cati on ,  

equ i pm ent  speci f i cati on ,  

phys i cal  asset  speci f i cati on ,  
and  m ateri al  speci f i cati on .  

Test  speci f i cati on   

(Defi ned  i n  Part  2)  

Associati on  Speci f i es  

Test  speci f i cat ion  

(Defi ned  i n  Part  2 )  

Personnel  speci f i cati on ,  

equ i pm ent  speci f i cati on ,    

phys i cal  asset  speci f i cat ion ,  
and  

m aterial  speci f i cati on .  

Associati on  Speci f i es  test  for  

Test  resu l t  

(Defi ned  i n  Part  2 )   

Personnel  speci f i cati on ,  

equ i pm ent  speci f i cati on ,    

phys i cal  asset  speci f i cat ion ,  
and  

m aterial  speci f i cati on .  

Associati on  Generated  i n  con text  of  

Evalu ated  property  

(Defi ned  i n  Part  2 )  

Work defi n i t i on  Associati on  Measured  wi th  m ethod  of  

Property m easurem ent  

(Defi ned  i n  Part  2 )  

Work defi n i t i on   Associati on  Measured  wi th  m ethod  of  

Provided by IHS Markit under l icense with  ISA 

Full document details: ANSI ISA 95.00.04-2018

http://www.avadocuments.com/doc/ansi-isa-95-00-04-2018
http://www.avadocuments.com/doc/ansi-isa-95-00-04-2018


 –  39  –  ANSI /ISA-95.00. 04-201 8  

From  To  Type  Relationsh ip  Name  

Param eter speci f i cat ion  Param eter speci f i cati on  Com posi t i on  h i erarchy  Contai ns  

Personnel  speci f i cati on  Personnel  speci f i cati on  Agg regati on  h i erarchy  I s  m ade  up  of  

Personnel  speci f i cat i on  Personnel  speci f i cati on  
property  

Com posi t i on  who le  Has  properti es  of  

Personnel  speci f i cati on  
property  

Personnel  speci f i cati on  
property  

Com posi t i on  h i erarchy  Contai ns  

Personnel  speci f i cati on  Personnel  c l ass  Associati on  (A)  Corresponds  to  

Person nel  speci f i cati on  Person  Associati on  (C)  Corresponds  to  

Personnel  speci f i cati on  
property  

Personnel  c l ass  property  Dependency (B)  Maps  to  

Personnel  speci f i cati on  
property  

Person  property  Dependency (D)  Maps  to  

Equ ipm ent  speci f i cati on  Equ ipm ent  speci f i cat i on  Agg regati on  h i erarchy  I s  m ade  up  of  

Equ ipm ent  speci f i cati on  Equ ipm ent  speci f i cati on  
property  

Com posi t i on  who le  Has  properti es  of  

Equ ipm ent  speci f i cati on  
property  

Equ ipm ent  speci f i cati on  
property  

Com posi t i on  h i erarchy  Contai ns  

Equ ipm ent  speci f i cati on  Equ ipm ent  c l ass  Associati on  (A)  Corresponds  to  

Equ ipm ent  speci f i cati on  Equ ipm ent  Associati on  (C)  Corresponds  to  

Equ ipm ent  speci f i cati on  
property  

Equ ipm ent  c l ass  property  Dependency (B)  Maps  to  

Equ ipm ent  speci f i cati on  
property  

Equ ipm ent  property  Dependency (D)  Maps  to  

Physi cal  asset  speci f i cati on  Physi cal  asset  speci f i cati on  Agg regati on  h i erarchy  I s  m ade  up  of  

Physi cal  asset  speci f i cati on  Physi cal  asset  speci f i cati on  
property  

Com posi t i on  who le  Has  properti es  of  

Physi cal  asset  speci f i cati on  
property  

Physi cal  asset  speci f i cati on  
property  

Com posi t i on  h i erarchy  Contai ns  

Physi cal  asset  speci f i cati on  Physi cal  asset  c l ass  Associati on  (A)  Corresponds  to  

Physi cal  asset  speci f i cati on  Physi cal  asset  Associati on  (C)  Corresponds  to  

Physi cal  asset  speci f i cati on  
property  

Physi cal  asset  c l ass  
property  

Dependency (B)  Maps  to  

Physi cal  asset  speci f i cati on  
property  

Physi cal  asset  property  Dependency (D)  Maps  to  

Materi al  speci f i cat i on  Materi al  speci f i cati on  Agg regati on  h i erarchy  I s  assem bled  from  

Materi al  speci f i cat i on  Materi al  speci f i cati on  
property  

Com posi t i on  who le  Has  properti es  of  

Materi al  speci f i cat i on  
property  

Materi al  speci f i cati on  
property  

Com posi t i on  h i erarchy  Contai ns  

Materi al  speci f i cat i on  Materi al  c l ass  Associati on  (A)  Corresponds  to  

Materi al  speci f i cat i on  Materi al  defi n i t i on  Associati on  (A)  Corresponds  to  

Materi al  speci f i cat i on  Materi al  l ot  Associati on  (C)  Corresponds  to  

Materi al  speci f i cat i on  Materi al  subl ot  Associati on  (C)  Corresponds  to  

Materi al  speci f i cat i on  
property  

Materi al  c l ass  property  Depen dency (B)  Maps  to  
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From  To  Type  Relationsh ip  Name  

Materi al  speci f i cat i on  
property  

Materi al  defi n i t i on  property  Dependency (B)  Maps  to  

Materi al  speci f i cat i on  
property  

Materi al  l ot  property  Dependency (D)  Maps  to  

6.2  Work master  

The resources  and  i nstructi ons  requ i red  to  perform  a un i t  of  work wi thou t  reference  to  a  speci f ic  
job order shal l  be  def ined  as  a  work master.  A  work master 

•  i denti f ies  material classes  or  material definitions,  

•  i denti f ies  nom inal  production  run  s i zes  (s tandard  j ob  order  s i ze) ,   

•  i denti f ies  equipment classes  for  work cen ters  and  work un i ts ,  and  

•  m ay i denti fy other i n form ation  requ i red  to  execu te  the  work definition  for  a  job order.  

EXAMPLE  1  I nstructi ons,  au tom ation  procedures,  SOPs,  recipes,  d rawings,  CN C prog ram s,  packag ing  speci f i cati ons,  
l abel  speci f i cat ions ,  and  trans i t i on  speci f i cat i on .   

A work master m ay con tain  zero  or  more  work masters  def in ing  a  h ierarch y of  work masters  wi th  
the  h i erarch y defi ned  th rough  workflow specification nodes  i n  the  workflow specification .  

A work master m ay i nclude  properties  of  another work master as  a  paren t  type .  

A work master shal l  be  defi ned  as  pattern  or  i nstance.  A pattern  work master def ines  a “ tem plate, ”  
upon  wh ich  other  pattern  or  i nstance  work masters  may be  based .  Un l ike  i nstance  work masters,  
pattern  work masters shal l  not  be  d i rectl y schedu led  or  executed .  Therefore,  job orders,  job 
responses and  work directives shal l  not  reference  pattern  work masters.  

The  parameter,  personnel,  equipment,  physical asset and  material specifications  o f  a  work master 
may map to  those  of  any pattern  work master u pon  wh ich  the  work master i s  based .  

EXAMPLE  2  A  pattern  work master can  con tai n  material specifications  th at  reference  material classes,  wh i l e  an  i nstance  
work master based  on  th i s  pattern  work master can  con tai n  material specifications that  reference  material definitions 
belong i ng  to  those  material classes.  

EXAMPLE  3  A m in i ng  organ izat i on  cou l d  defi ne  the  fo l l owi ng  pattern  and  i nstance  work masters:  

1 .  extracti on  (pattern ) ;  

2 .  coal  extracti on  (pattern ) ,  special i zati on  of  e xtracti on  (pattern ) ;  

3 .  I ron  ore  extract i on  (pattern ) ,  special i zat i on  of  e xtracti on  (pattern )  

4.  coal  s i te  S1  extract i on  ( i nstance) ,  special i zati on  of  coal  extracti on  (pattern ) ;  

5 .  i ron  ore  s i te  S2  extracti on  ( i nstance) ,  special i zati on  of  i ron  ore  e xtracti on  (pattern ) .  

Pattern  work masters  provide  a bas is  for s tandard izati on  and  reuse  of  pattern  work masters across  
many i nstance  work masters across  and  between  plants .  

6.3  Work d i rective  

The resources  and  instructi ons  requ i red  to  perform  a un i t  of  work for a  speci fic  job order shal l  be  
def ined  as  a  work directive.  A work directive  

•  i s  created  as  a copy of  a  work master,  

•  i s  used  to  contro l  one  job order or  part  of  a  job order,  

•  def ines  exact  batch  s i zes  or  production  run  s i zes ,  

•  m ay i denti fy material lots  or  material sublots  for  the  job order,  

•  m ay i denti fy speci f ic  work centers  and/or work un i ts  for  the  job order,  
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•  m ay i denti fy speci f i c  personnel for  the  job order,  and  

•  con tains  the  actual  executed  i n formation  after execu tion  of  the  job order.  

A  work directive  may con tain  zero  or  m ore  work directives,  def in i ng  a  h ierarchy of  work directives  
wi th  the  h i erarch y defi ned  th rough  workflow specification nodes  i n  the  workflow specification.  

There  i s  one  work directive  for  each  job order.  I t  contains  the  speci fi c  i n formation  requ i red  to  
perform  the  job order and  the  workflow specification  associated  wi th  the  job order.  F igure  4  
i l l us trates  the  recurs ive  nature  of  work masters  and  work directives.  

 

Figure 4  –  Relationship  of  work master  to  work d i rective  

NOTE  1  The  dashed  vert i cal  l i ne  i n  Fi gu re  4  represen ts  the  tasks  i n  operations execution management that  create  a  
work directive  f rom  a  work master based  on  the  requ i rem ents  of  the  job list.  

NOTE  2  A  comm on  scenari o  i s  where  ad  hoc  work i s  performed  wi th  no  work master o r  operations definition  associated  
such  as  a  m aterial  spi l l s  or  unplanned  and  und efi ned  m ovem ents  of  material or use  of  equipment.  Th i s  scenario  requ i res  
a  0 . . 1  re lati onsh i ps  between  a work master and  work directive  /  job order.  The  process  of  ad  hoc  work can  be  recorded  
i n  a  work directive  to  an  ad  hoc  job order.   

Table  23  defi nes  two  add i t i on  attr ibu tes  for material specification objects  to  support  the  material 
lot and  material sublot i n formation  used  i n  work directives.  

Table  23  –  Addi t ional  material  speci fication  attributes  

Attribute Name Description  

Materi al  l ot  I den t i f i es  the  associated  material lot or set  of  material lots  o f  the  speci f i cat i on  for a  
work directive.    

Materi al  subl ot  I den t i f i es  the  associated  material sublot or set  of  material sublots  o f  the  speci f i cati on  
for a  work directive.  

6.4  Work defin i t ion  

Table  24  defi nes  the  re lat ionsh ip  ro les  for  the  work definition  that  are  comm on  to  both  work master 
and  work directive.  

Table  25  defi nes  the  attribu tes  for  work definition.  

Work directive

“job order independent” information “job order specific”  information

Work master (Starts as copy of a work master)

Workflow

specification

Header,  material  specification,

equipment specification,  
personnel  specification,  …

Work master

Workflow

specification

node

Reference to

Workflow

specification

Header,  material  specification,
equipment specification,  

personnel  specification,  …

Work directive

Workflow

specification

node

Reference to

(Starts as copy of a work master)

(Ends with  actual  executed information)

(Ends with  actual  executed information)

Derived from

Derived from
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The  work master and  work directive  obj ects  are  special i zed  types  of  the  super  c lass  of  work 
definition,  and  the  work definition  attr ibu tes  shal l  be  i ncl uded  i n  the  work master and  work directive  
attr ibu tes.  

The  work definition  i s  an  abstract  object  that  cannot  be  i nstantiated.  On l y the  special i zed  obj ects  
(work master and work directive)  can  be  i nstantiated  and ,  therefore,  i s  referenced  wi th in  a  
re lationsh ip.  

Table  24  –  Work defin i t ion  relationship  roles  

Related  Object  Role  Mu l tipl i ci ty Relationsh ip  Names  Description  

Param eter 
speci f i cati on  

Param eter 
speci f i cati on  

0 . . *  Con tai ns  The  parameter specifications  re lated  to  
th i s  work definition.  

Personnel  
speci f i cati on  

Personnel  
speci f i cati on  

0 . . *  Con tai ns  The  personnel specifications  re lated  to  
th i s  work definition.  

Equ ipm ent  
speci f i cati on  

Equ ipm ent  
speci f i cati on  

0 . . *  Con tai ns  The  equipment specifications  re lated  to  
th i s  work definition.  

Phys i cal  asset  
speci f i cati on  

Physi cal  asset  
speci f i cati on  

0 . . *  Con tai ns  The  physical asset specifications  
re l ated  to  th i s  work definition.  

Materi al  
speci f i cati on  

Materi al  
speci f i cati on  

0 . . *  Con tai ns  The  material specifications  re l ated  to  
th i s  work definition.  

Evalu ated  
property  

(Defi ned  i n  Part  
2 )  

NA 0 . . *  Measured  wi th  
m ethod  of  

Th i s  work m aster I D  or work d i rect i ve  
I D  wh i ch  i s  appl i ed  test  m ethod  to  
obtai n  the  m easurem ent  of  the  
evaluated property for test specification  
o f  the  testabl e  object  property I D .  

Property 
m easurem ent  

(Defi ned  i n  Part  
2 )  

NA 0 . . *  Measured  wi th  
m ethod  of  

Th i s  work m aster I D  or work d i recti ve  
I D  wh i ch  i s  appl i ed  test  m ethod  to  
obtai n  the  m easurem ent  of  the  property 
measurement for  test specification of  
the  testabl e  ob ject  property I D.  

Table  25  –  Work defin i t ion  attributes  (common  in  work master and  work d i rective)  

Attribute 
Name  

Description  Production  
examples  

Maintenance 
Examples  

Qual i ty 
Examples  

I nventory 
Examples  

I D  A  un i qu e  i den ti f i cati on  as  the  
work master I D  o r work directive 
ID.  

Requ i red  attri bu te.  

Export  qu al i ty  
wi dget  

Med ium  s i ze  
AC  m otor 
overhau l   

Potency 
test  
procedu re  

Tank 
transfer 
procedu re  

Vers ion  An  i den t i f i cati on  of  the  vers ion  
of  the  work master version or 
work directive version.   

I n  cases  where  there  are  
m u l t i pl e  vers ions  of  a  work 
definition,  th en  the  vers ion  
attri bu te  shal l  con tai n  the  
add i t i onal  i den ti f i cati on  
i n form ati on  to  d i fferenti ate  each  
vers ion .  

1 . 0  1 . 4  1 . 1  1 . 1  

Descripti on  Con tai ns  add i t i onal  i n form ati on  
and  descripti ons  of  the  work 
master or directive.  

“ I n formation  
defi n i ng  
resou rces  
requ i red  for 
work of  a  
sing le  ‘ export  
qual i ty  
widget’ ”  

For overhau ls  
of  m otors  l ess  
than  200  HP.  

Test  for  
potency of  
product  

Movem ent  
of  m aterial  
from  one  
tank to  
another  
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Attribute 
Name  

Description  Production  
examples  

Maintenance 
Examples  

Qual i ty 
Examples  

I nventory 
Examples  

Hierarchy 
scope  

I den ti f i es  where  the  exchanged  
i n form ati on  f i ts  wi th i n  the  ro le -
based  equ ipm ent  h i erarchy.  

East  Wing  
m anufactu ri ng  
l i ne  #2  

CNC Mach ine  

Asset  I D  
1 3465  

Test  cel l  4  

Recei vi ng  

Warehouse  
B  

Work type  Describes  the  category of  work.  

Defi ned  val ues  are   

•  producti on  

•  m ai n tenance  

•  qual i ty  

•  i nven tory  

•  m i xed  

“M i xed ”  can  be  used  when  the  
work definition contai ns  
resou rces  and  rou ti ng  
i n form ati on  requ i red  to  perform  
several  types  of  work.  

Producti on  Mai n tenance  Qual i ty  I nventory  

Durati on  Durati on ,  i f  known.  25   4  1  40  

Durati on  un i t  
of  m easure  

The  u n i ts  of  m easure  of  the  
du rat i on ,  i f  defi ned .  

M inu tes  Hou rs  Day  M inu tes  

Publ ished  
date   

The  date  and  tim e on  wh i ch  the  
work master or work directive 
was  publ i shed  or generated.   

1 2-30-1 951  
1 8:30  UTC  

1 0-1 7-2005  

1 8:30  UTC  

1 0-1 7-2005  

1 8:30  UTC  

1 0-1 7-2005  

1 8:30  UTC  

NOTE  A M I MOSA solution package  i s  the  equ i val en t  of  a  work defi n i t i on  for  m ain tenance.   

6.5  Work master  relationsh ip  roles  and  attributes  

Table  26  –  Work master re lationsh ip  ro les,  i n  com bination  wi th  Table  24  –  Work defi n i t i on  
re lationsh ip  ro les,  def ines  the  complete  set  of  re lationsh ip  ro le  for  the  work master.   

Table  27  –  Work master attr ibu tes,  i n  combinati on  wi th  Table  25  –  Work defi n i t i on  attribu tes  
(common  i n  work m aster  and  work d i recti ve) ,  def i nes  the  com plete  set  of  attribu tes  for  the  work 
master.   

A  work master may contain  work masters,  def in i ng  a  h i erarch y of  work masters.  A work master 
may be  defi ned  as  pattern  or  i nstance.  An  instance  work master may i ncl ude  som e of  the  properties  
of  a  pattern  work master.  

Table  26  –  Work master  relationsh ip  roles  

Related  
Object  

Role  Mu l tipl i ci ty Relationsh ip  Name  Description  

Work m aster Work m aster 
ch i l d  

0 . . *  Contai ns  The  related  object(s )  m akes  up  part  o f  
th i s  work master as  the  whol e.  

Work d i rect i ve  NA 0 . . *  I s  created  from  The  work directive(s)  created  from  th i s  
work master.  

i n  cases  where  there  are  m u l t i pl e  work 
directive versions of  a  work directive,  
then  the  work directive version attri bu te  
shal l  con tai n  the  add i t i onal  i den ti f i cati on  
i n form ati on  to  d i fferent i ate  each  vers ion .  
The  m u l t i pl i ci ty  of  0 . . 1 .  

Work m aster Work m aster  
parent  type  

0 . . 1  I ncl udes  properti es  of  Th i s  work master(s) includes properties 
of the parent work master.  

P rocess  
segm ent  

Process  
segm ent  

0 . . *  Corresponds  to  The  process segment(s)  associ ated  to  
th i s  work master.  
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Related  
Object  

Role  Mu l tipl i ci ty Relationsh ip  Name  Description  

Operati ons  
defin i t i on  

Operati ons  
defi n i t i on  

0 . . *  Corresponds  to  The  operations definition(s)  associated  
to  th i s  work master.  

Operati ons  
segm ent  

Operati ons  
segm ent  

0 . . *  Corresponds  to  The  operations segment(s)  associated  to  
th i s  work master.  

I f  the  operations segment reference  i s  
i nsu ffi ci en t  to  i den ti fy  the  operations 
segment,  then  th i s  work master shou l d  
al so  i den t i fy  the  operations definition  
reference.  

Workfl ow 
speci f i cat ion  

Workfl ow 
speci f i cat ion  

0 . . 1  Corresponds  to  Th i s  work master defi ned  i n  part  by the  
workflow specification(s).  

The  vers i on  attri bu te  of  the  work 
specification m ay be  speci f i ed .  I n  cases  
where  used  i n  m u l t i pl e  workflow master 
vers ions ,  then  the  version attri bu te  shal l  
con tai n  the  add i t i onal  i den ti f i cati on  
i n form ati on  to  d i fferent i ate  each  vers ion .  

Table  27  –  Work master  attributes  

Attribute  

Name  

 

Description  

Production  

Examples  

Maintenance  

Examples  

Qual i ty 

Examples  

Inventory 

Examples  

Defi n i t i on  
type  

Defi nes  the  type  of  the  work master.  

Defi ned  types  are  

•  pattern :  a  work master u sed  as  a  
tem plate  for o ther work masters;  

•  i n stance:  a  work master d i rectl y  
schedu l ed ,  d i spatched  and  execu ted .  

Pattern  I nstance  I nstance  Pattern  

6.6  Work d i rective relationship  roles and  attributes  

Table  28  –  Work d i recti ve  re lat ionsh ip  ro les,  i n  combinati on  wi th  Table  24  –  Work defin i t ion  
re lationsh ip  ro les,  def ines  the  complete  set  of  re lati onsh ip  ro les  for  a  work directive.  

Table  25  defi nes  the  attribu tes  for  the  work directive.  A work directive  may con tain  work directives,  
def in i ng  a h ierarchy of  work directives.  

Table  28  –  Work d i rective relationsh ip  roles  

Related  Object  Role  Mu l tipl i ci ty Relationsh ip  Name  Description  

Work m aster Work m aster 0 . . 1  I s  created  from  The  work master u sed  to  create  th i s  
work directive.  

i n  cases  where  there  are  m u l t i pl e  work 
master versions,  then  the  work master 
version attri bu te  shal l  con tai n  the  
add i t i onal  i den t i f i cat i on  i n form ati on  to  
d i fferen ti ate  each  vers ion  

Work d i rect i ve  Work d i recti ve  
ch i l d  

0 . . *  Contai ns  The  related  object(s ) ,  work directive,  
m akes  up  part  o f  th i s  work directive as  
the  whole.  

Workfl ow 
speci f i cati on  

Workfl ow 
speci f i cati on  

0 . . 1  Corresponds  to  Th i s  work directive defi ned  i n  part  by 
the  workflow specification(s).  

The  vers i on  of  the  work directive  m ay 
be  speci f i ed  i n  the  attri bu te  of  th i s  
object.  
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Related  Object  Role  Mu l tipl i ci ty Relationsh ip  Name  Description  

J ob order  

 

NA 0 . . *  Corresponds  to  A un i que i dent i f i cati on  of  the  job order 
associated  wi th  th is  work directive.  

The  I D  i s  used  i n  o ther parts  of  the  
model  when  the  job order needs  to  be  
i den ti f i ed .  

6.7  Parameter speci fication  

The defi n i t i on  of  th is  obj ect ,  the  re lationsh ip  ro les,  and  the  attribu tes  for  th is  obj ect  are  def ined  i n  
ISA-95  Part  2.   

A parameter specification  may be  m ade up of  zero  or more  nested  parameter specifications .  

6.8  Personnel  speci fication  

The defi n i t i on  of  th is  obj ect ,  the  re lationsh ip  ro les,  and  the  attribu tes  for th is  object  are  def i ned  i n  
ISA-95  Part  2.  

6.9  Personnel  speci fication  property  

The defi n i t i on  of  th is  obj ect ,  the  re lationsh ip  ro les,  and  the  attribu tes  for th is  object  are  def ined  in  
ISA-95  Part  2.  

6.1 0  Equ ipment  speci fication  

The defi n i t i on  of  th is  obj ect ,  the  re lationsh ip  ro les,  and  the  attribu tes  for th is  object  are  def ined  in  
ISA-95  Part  2.  

6.1 1  Equ ipment  speci fication  property  

The defi n i t i on  of  th is  obj ect ,  the  re lationsh ip  ro les,  and  the  attribu tes  for th is  object  are  def ined  in  
ISA-95  Part  2.  

6.1 2  Physical  asset  speci fi cation   

The defi n i t i on  of  th is  obj ect  and  the  attri bu tes  for th is  obj ect ,  the  re lati onsh ip  roles ,  are  defi ned  i n  
ISA-95  Part  2.  

6.1 3  Physical  asset  speci fi cation  property  

The defi n i t i on  of  th is  obj ect ,  the  re lationsh ip  ro les,  and  the  attribu tes  for th is  object  are  def ined  in  
ISA-95  Part  2.  

6.1 4  Material  speci fi cation  

The defi n i t i on  of  th is  obj ect ,  the  re lationsh ip  ro les,  and  the  attribu tes  for th is  object  are  def ined  in  
ISA-95  Part  2.   

A material specification  m ay be  an  assembly of  zero  or m ore  nested  material specifications.  

6.1 5  Material  speci fi cation  property  

The defi n i t i on  of  th is  obj ect ,  the  re lationsh ip  ro les,  and  the  attribu tes  for th is  object  are  def ined  in  
ISA-95  Part  2.  

6.1 6  Workflow speci fi cation  information  

6. 1 6. 1  Workflow speci fication  model  

A workflow specification  i s  represented  as  a  co l l ecti on  of  nodes  and  connecti ons.  Each  node  i s  
def ined  by a  type  defi n i t i on ,  and  each  connection  i s  defi ned  by a  type  defi n i t i on .  A node  m ay 
con tain  a  reference  to  a work definition.  
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