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INTERNATIONAL ELECTROTECHNICAL COMMISSION  

____________ 

 
PROGRAMM ABLE CONTROLLERS –  

 
Part 1 0:  PLC open  XML exchange format 

 
FOREWORD 

1 )  The  I n ternati onal  E lectrotechn i cal  Commission  ( I EC)  i s  a  worl dwide  organ ization  for s tandard izati on  compris in g  
a l l  nati onal  e l ectrotechn ical  commi ttees  ( I EC National  Comm i ttees).  The  object  of I EC  i s  to  promote  
i n ternati onal  co-operati on  on  a l l  questions  concern i ng  s tandard i zati on  i n  the  e lectri cal  and  e l ectron ic fi e l ds.  To  
th i s  end  and  i n  add i ti on  to  other acti vi ti es,  I EC publ i shes  I n ternational  S tandards,  Techn ical  Speci fi cations,  
Techn ical  Reports,  Publ i cl y Avai l abl e  Speci fi cati ons  (PAS)  and  Gu i des  (hereafter referred  to  as  " I EC  
Publ i cati on (s )").  Thei r preparat ion  i s  en trusted  to  techn ical  commi ttees;  any I EC Nati onal  Commi ttee  i n terested  
i n  the  subj ect  deal t  wi th  may parti ci pate  i n  th i s  preparatory work.  I n ternational ,  governmental  and  non -
governmental  organ i zations  l i a i s i ng  wi th  the  I EC al so  parti ci pate  i n  th i s  preparati on .  I EC  col l aborates  closel y  
wi th  the  I n ternational  Organ i zati on  for Standard ization  ( I SO)  i n  accordance  wi th  cond i t i ons  determ ined  by 
agreement between  the  two  organ i zati ons.  

2 )  The  formal  decis ions  or ag reements  of I EC on  techn ical  matters  express,  as  nearl y as  poss ib le,  an  i n ternati onal  
consensus  of opi n ion  on  the  rel evant  sub jects  s i nce  each  techn ical  commi ttee  has  representati on  from  a l l  
i n terested  I EC National  Committees.   

3 )  I EC Publ i cati ons  have  the  form  of recommendations  for i n ternational  use  and  are  accepted  by I EC Nationa l  
Comm i ttees  i n  that  sense.  Whi l e  a l l  reasonable  efforts  are  made  to  ensure  that  the  techn ical  con ten t  of I EC  
Publ i cati ons  i s  accurate,  I EC  cannot  be  held  responsib le  for th e  way i n  wh ich  they are  used  or for an y 
m is i n terpretation  by any end  u ser.  

4)  I n  order to  promote  i n ternati onal  u n i form i ty,  I EC National  Commi ttees  undertake  to  app ly I EC  Publ i cati ons  
transparen tl y to  the  maximum  extent  possib l e  i n  thei r nati onal  and  reg i onal  publ i cati ons.  Any d ivergence  
between  any I EC Publ i cati on  and  the  correspond i ng  nati onal  or reg i onal  publ i cati on  sha l l  be  clearl y i n d i cated  i n  
the  l atter.  

5)  I EC i tsel f d oes  not  provi de  any attestati on  of conform i ty.  I n dependent  certi fi cati on  bod ies  provi de  conform i ty 
assessment services  and ,  i n  some areas,  access  to  I EC marks  of conform i ty.  I EC  i s  not  responsi ble  for an y 
services  carri ed  ou t  by i ndependent  certi fi cati on  bod i es.  

6)  Al l  users  shou ld  ensure  that  they have  the  l atest  ed i ti on  of th i s  publ i cati on .  

7)  No  l i abi l i ty shal l  attach  to  I EC  or i ts  d i rectors,  employees,  servants  or agen ts  i ncl ud ing  i nd ivi dual  experts  and  
members  of i ts  techn ical  comm i ttees  and  I EC Nati onal  Commi ttees  for any personal  i n j u ry,  property d amage  or 
other damage  of any natu re  whatsoever,  whether d i rect  or i nd i rect,  or for costs  ( i nclud i ng  l egal  fees)  and  
expenses  ari s i ng  ou t  of the  publ i cati on ,  use  of,  or re l i ance  upon ,  th i s  I EC  Publ i cati on  or any other I EC  
Publ i cations.   

8)  Atten tion  i s  d rawn  to  the  Normative  references  ci ted  i n  th i s  publ i cati on .  Use  of the  referenced  publ i cati ons  i s  
i nd i spensable  for the  correct  appl i cati on  of th i s  publ i cati on .  

9)  Atten tion  i s  d rawn  to  the  poss ib i l i ty that  some of the  e l ements  of th i s  I EC  Publ i cati on  may be  the  subject  of 
paten t  ri gh ts.  I EC  shal l  not  be  hel d  respons ibl e  for i denti fyi ng  any or a l l  such  patent  ri gh ts.  

I n ternational  Standard  I EC 61 1 31 -1 0  has  been  prepared  by subcommittee  65B:  Measurement 
and  con trol  devices,  of I EC  techn ical  committee  65:  I ndustria l -process  measurement,  control  
and  au tomation .  

The  text of th is  I n ternational  Standard  is  based  on  the  fol lowing  documents :  

FDIS  Resu l t  on  voti ng  

65B/1 1 47/FDIS  65B/1 1 53/RVD  

 
Fu l l  i n formation  on  the  voting  for the  approval  of th is  I n ternational  Standard  can  be  found  i n  
the  report  on  voting  i nd icated  i n  the  above  table.  

Th is  publ ication  has  been  d rafted  i n  accordance  wi th  the  I SO/I EC D irecti ves,  Part 2 .  
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A l i s t of a l l  parts  i n  the  I EC  61 1 31  series ,  publ i shed  under the  general  ti tle  Programmable 
controllers,  can  be  found  on  the  I EC  websi te.  

Th is  I EC standard  includes  Code Components  i . e .  components  that are  i n tended  to  be  d i rectl y 
processed  by a  computer.  Such  conten t i s  any text found  between  the  markers  <CODE  
BEGINS>  and  <CODE ENDS>,  or otherwise  i s  cl earl y l abel led  in  th is  s tandard  as  a  Code  
Component.  

The  purchase  of th is  I EC  standard  carries  a  copyright l i cense  for the  purchaser to  se l l  
software  con ta in ing  Code Components  from  th is  standard  to  end  users  e i ther d i rectl y or via  
d istribu tors,  subject to  I EC software  l icensing  cond i ti ons,  wh ich  can  be  found  at:  
www. iec.ch/CCv1 .  

The  Code Componen ts  i ncl uded  i n  th is  I EC standard  are  a lso  avai l able  as  an  e lectron ic  
mach ine-readable  fi l e  at  h ttp: //www.plcopen .org /techn ical -acti vi ti es/I EC61 1 31 -
1 0/CodeComponents/PLCopenXML. htm .  

The  committee  has  decided  that the  con ten ts  of th is  publ ication  wi l l  remain  unchanged  un ti l  
the  s tabi l i ty date  i nd icated  on  I EC web  s i te  under "h ttp: //webstore. iec.ch "  i n  the  data  related  
to  the  speci fic publ ication .  At  th is  date,  the  publ ication  wi l l  be   

?  reconfi rmed ,  

?  wi thdrawn ,  

?  replaced  by a  revised  ed i tion ,  or 

?  amended .  

 

IMPORTANT – The 'colour inside'  l ogo on  the  cover page  of th is  publ i cation  ind icates  
that  i t  contains  colours  wh ich  are  considered  to  be  usefu l  for the  correct 
understand ing  of i ts  contents.  Users  shou ld  therefore print  th is  document using  a  
colour printer.  
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INTRODUCTION  

The I n ternational  Standard  I EC  61 1 31  describes  programmable  l og ic  con trol lers  (PLCs) .   

I EC 61 1 31 -3  defines  programming  languages.  Users  want standard ized  programming  
l anguages  and  the  ab i l i ty to  exchange  a  complete  program  or parts  of that  program  between  
d i fferent  development envi ronments,  i . e.  from  an  exporting  environment to  an  importi ng  
envi ronment.   

I EC 61 1 31 -3  defines  program  organ ization  un i ts  (POUs).  Bu t  an  enti re  program  also  consists  
of user-defined  data  types,  g l obal  and  external  declarations  and  other e lements  bes ides  the  
POUs.  I n  th is  document,  the  term  " I EC 61 1 31 -3  project"  i s  used .  I t  con tains  a l l  above-
mentioned  l anguage  e lements,  requ i red  for an  exchange,  i n  order to  get  a  cons isten t program  
i n  the  importing  environment.  

The  exchange  of POUs  developed  i n  one  of the  textual  languages,  i . e.  i nstruction  l i s t ( I L)  and  
structu red  text (ST)  or the  textual  representation  of sequentia l  function  charts  (SFC)  is  
poss ib le ,  because  a  syntax description  of these  l anguages  i s  part of the  I EC  61 1 31 -3  
standard .  The  obj ecti ve  of th is  document i s  to  extend  the  reuse  of programmed  solu tions  both  
for textual  languages  and  graph ical  l anguages,  i . e.  function  b lock d iagram  (FBD)  and  ladder 
d iagram  (LD)  or the  graph ical  representation  of SFCs.  Furthermore,  the  completeness  of 
exchange between  the  d i fferent environments  depends  on  the  supported  features  that  are  
l i sted  i n  the  compl iance  l i st defined  i n  I EC  61 1 31 -3.  

Th is  document defines  a  so lu tion  i ndependent eXtens ib le  Markup  Language (XML)  based  
exchange  format,  to  be  supported  by i n terfaces  of d i fferen t ki nds  of software  tools .  Bes ide  
textual  and  program  log ic i n formation ,  i t  a lso  provides  the  abi l i ty to  transfer g raph ical  
representation  i n formation ,  e. g .  the  posi tion  and  s ize  of function  b locks  and  how they are  
connected .  The  des ign  of the  ' transferred '  parts  shal l  represent the  same program  log ic,  
however i t  may be  a l tered  i n  l ook and  feel .  

Th is  document's  XML exchange  format enables  a  transfer of I EC 61 1 31 -3  proj ects ,  from  an  
exporting  environment to  an  importi ng  envi ronment,  i nclud ing  extens ions  for l ayout and  
formatting .  

Th is  document's  XML exchange  format can  not  on l y describe  correct I EC 61 1 31 -3  POUs,  bu t  
i t  can  represent a  working  s tate  of the  I EC  61 1 31 -3  proj ect.  For example,  even  i f the  
I EC 61 1 31 -3  source  project  i s  i ncomplete,  for example  i f i t  con tains  compi le  errors ,  i t  can  be  
represented .   

Syn tactical l y i ncorrect I EC 61 1 31 -3  proj ects  can  be  represented .  For example,  such  a  project 
cou ld  be  an  i n -between  vers ion  or a  proj ect con ta in ing  several  unconnected  FBD b locks.  

Th is  document's  XML exchange  format provides  for l i fe  cycle  management of au tomation  
systems,  e . g .  i n  case  of redesign ,  main tenance or device  replacement.  I f an  I EC  61 1 31 -3  
project i s  stored  i n  th is  s tandard 's  XML exchange  format,  i t  cou ld  be  reused  i ndependent of a  
specia l  development envi ronment.  And  thus,  i t  cou ld  be  mod i fied  and  maintained  by any other 
development envi ronment supporti ng  th is  s tandard 's  XML exchange  format.  

Th is  I n ternational  Standard  was  developed  us ing  materia l  from  PLCopen® 1 .  Th is  document 
extends  PLCopen®  XML,  adopts  i t  to  the  features  of I EC  61 1 31 -3: 201 3  and  is  therefore  not  
compatib le  wi th  previous  vers ions  of PLCopen®  XML.   

___________ 

1   PLCopen® i s  the  reg istered  trademark of PLCopen .  Th i s  i n formation  i s  g i ven  for the  conven ience  of users  of 
th i s  document and  does  not  consti tu te  an  endorsement by I EC of the  product  named .  Equ i valen t  products  may 
be  used  i f they can  be  shown  to  l ead  to  the  same  resu l ts .  
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PROGRAMM ABLE CON TROLLERS –  
 

Part 1 0:  PLC open  XML exchange format 
 
 
 

1  Scope  

1 . 1  Gen eral  

Th is  part of I EC  61 1 31  speci fies  an  XML-based  exchange  format for the  export and  import of 
I EC 61 1 31 -3  projects.  A complete  I EC 61 1 31 -3  proj ect  implemented  i n  an  I EC 61 1 31 -3  
envi ronment can  be  transferred  between  d i fferen t programming  envi ronments .  I t  a l l ows  for the  
exchange  of configurati on  e lements,  data  types,  and  POUs  wri tten  i n :  

?  the  textual  language,  i nstruction  l i st  ( I L),  

?  the  textual  l anguage,  s tructured  text (ST),  

?  the  g raph ical  l anguage,  l adder d iagram  (LD),  

?  the  g raph ica l  l anguage,  function  b l ock d iagram  (FBD),  and  

?  sequentia l  function  chart (SFC).   

The  exchange format i s  speci fied  as  a  correspond ing  XML schema.  The  XML schema is  an  
i ndependent fi le  wi th  the  . xsd  extens ion  and  as  such  part of th is  speci fication .  The  
speci fication  of th is  schema is  con tained  i n  Annex A.  Annex B  provides  recommended  
schemata  for extensions.  An  example  XML  document i s  g i ven  i n  Annex C.  I t  i s  assumed  that 
the  reader of th is  document i s  fam i l i ar wi th  XML technology.  

F igu re  1  provides  an  example  overview of the  usage  of the  XML exchange  format.  D i fferen t 
tools  may produce and  consume XML based  I EC 61 1 31 -3  i n formation .  

 

IEC 

Figu re 1  – M ai n  overview of XM L exch ange format u sage  (example)  
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The  usage  of the  XML exchange  format shou ld  provide  more  than  a  s imple  export/import from  
one  development envi ronment to  another.  Al l  re levant i n formation  shou ld  be  exported .  Th is  
may include  coord inate  i n formation  for g raph ica l  tools.  The  importi ng  tool  shou ld  be  ab le  to  
fi l ter wh ich  parts  of th is  i n formation  need  to  be  imported  i n to  i ts  destinati on  environment.  
Vendor-speci fic  i n formation  and  attribu tes  may be  i ncluded  in  the  export fi l e  and  selecti vel y 
imported ,  i f appl icable.  The  vendor-speci fic  i n formation  shal l  not i n fl uence  the  log ic  part of the  
program .  F i l tering  shou l d  be  done  on  the  import  – thus  vendors  shal l  ensure  that thei r 
extensions  of the  XML  schema  are  done  i n  such  a  way that neg lecting  the  i n formation  during  
import does  not affect the  functional i ty of the  I EC  61 1 31 -3  proj ect.  Vendor speci fic attribu tes  
and  in formation  may be  added  by vendor speci fic  XML  schema – bes ides  the  XML exchange 
format defined  in  th is  document.  

The  described  formats  are  des igned  for the  import and  export  of I EC 61 1 31 -3  proj ects .  Such  
an  I EC 61 1 31 -3  proj ect  can  be  under development and  as  a  consequence be  i ncomplete.  

Concern ing  the  exchange of g raph ical  l anguage  constructs  between  d i fferen t programming  
systems,  the  focus  i s  on  l og ical  i n formation  wi th  optional  expl ici t  g raph ics.   

1 .2  Implementation  specific  parameters  

This  document does  not provide  means  or requ irements  for compl ian t  functional i ty (e. g .  
functional  subset  wh ich  has  to  be  supported  by a l l  Programming  and  Debugg ing  Tools  
(PADTs)).  Th is  document enables  the  exchange  of a l l  poss ib le  features  defined  in  I EC  61 1 31 -
3.  Moreover,  many implementation-speci fic  features  can  be  expressed  us ing  the  AddData  
mechan ism .  

I n  some use  cases,  programs  are  e i ther transferred  from  one  PADT to  another or generated  
for the  use  i n  a  d i fferent PADT.  I n  both  cases,  the  function  set of these  PADTs may be  
d i fferent  as  wel l  as  thei r settings  of implementation-dependent parameters .  I f several  PADTs  
have  to  be  supported/cons idered ,  the  functional i ty of the  program  has  to  be  restricted  to  the  
subset supported  by a l l  PADTs  i n  question .  Some of these  functions  can  be  determ ined  from  
the  I EC  61 1 31 -3  featu re  tables  of the  concerned  PADT,  for example:  

?  supported  data  types  and  standard  functi ons,  

?  pre-emptive  or non -pre-empti ve  schedu l i ng ,  

?  SFC wi th  or wi thou t a  fi na l  scan ,  etc.  

Other functions  and  setti ngs  of implementation  dependent parameters  may requ i re  more  effort  
to  determ ine,  for example:  

?  maximum  amoun ts  of code  or variables  per POU,  

?  maximum  l ength  of i den ti fiers  (variable  name l ength),  

?  s i ze  of STRING  and  WSTRING  variables  wi th  defau l t  l eng th  or maximum  leng th ,  

?  SFC to  eval uate  a l l  trans i ti on  cond i ti ons  or on l y those  wi th  acti ve  s teps  as  predecessors,  

?  range  and  precis ion  of data  types  TIME,  DATE,  TOD,  DT,  

?  run time performance  of ( the  POU  in )  the  PLC,  

?  execu tion  order wi th in  a  graph ica l  network,  etc.  

These  d i fferences  have  to  be  cons idered  for use  cases  wi th  more  than  one  PADT.  I n  some  
cases  i t  may be  appropriate  to  use  on l y functional i ty supported  by a l l  concerned  PADTs;  i n  
other cases,  i t  may be  necessary to  manual l y change  and  test the  program  after importi ng  i n to  
the  PADT.  

Th is  document does  not s tate  requ irements  regard ing  compl i an t functions  of the  PADT.  I t  
defines  an  exchange format to  exchange  programs  that  are  compl ian t wi th  I EC  61 1 31 -3.   
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2  Normative references  

The fo l l owing  documents  are  referred  to  in  the  text  i n  such  a  way that some or a l l  of their 
con ten t consti tu tes  requ i rements  of th is  document.  For dated  references,  on l y the  ed i ti on  
ci ted  appl i es.  For undated  references,  the  l atest ed i ti on  of the  referenced  document ( i nclud ing  
any amendments)  appl i es.  

I EC 61 1 31 -1 ,  Programmable controllers – Part 1: General information 

I EC 61 1 31 -3,  Programmable controllers – Part 3: Programming languages 

3 Terms,  defin i tions,  abbreviated  terms and  acronyms  

3. 1  General  terms and  defin i tions  

For the  purposes  of th is  document,  the  terms  and  defin i ti ons  g i ven  i n  I EC 61 1 31 -3  and  the  
fol l owing  apply.  

I SO  and  I EC main tain  term inolog ical  databases  for use  i n  s tandard ization  at  the  fo l l owing  
addresses:  

?  I EC  E lectroped ia:  avai lable  at  h ttp: //www.electroped ia. org /  

?  I SO  On l ine  browsing  p latform :  avai l able  at h ttp: //www. iso.org/obp  

3. 1 . 1   
IEC  61 1 31 -3  project  
set  of in formation  i n  accordance  wi th  I EC  61 1 31 -3  compris ing  POU  types  and  instances,  data  
types,  g l obal  variables  i nstances,  configurations  and  resources  

3. 1 .2   
abstract complex type  
refers  to  a  "complexType"  e lement from  the  XML schema defin i tion ,  wh ich  has  add i ti onal l y the  
"abstract"  a ttribu te  set  to  true  

3. 1 .3   
concrete  complex type  
refers  to  a  "complexType"  e lement from  the  XML Schema Defin i tion  wh ich  usual l y extends  an  
abstract  complex type  wi thou t be ing  abstract  i tsel f  

3. 1 .4   
s imple  type  
refers  to  a  "s impleType"  e lemen t from  the  XML Schema Defin i tion  

3.2  Abbreviated  terms  

FBD  function  b lock d iagram  

I L  i nstruction  l i st  

LD  l adder d iagram  

PLC programmable  log ic control l er 

POU  program  organ izati on  un i t  

PADT programming  and  debugg ing  tool  

SFC sequen tia l  function  chart  

ST  structu red  text 

URI  un i form  resource  i denti fier 

URL un i form  resource  l ocator 

XML eXtens ib le  Markup Language  
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4 Overview of schema concepts  

4. 1  Schema version ing  

The schema contains  a  vers ion  attribu te.  I ts  fi rst  number equals  to  the  I EC 61 1 31 -1 0  ed i ti on  
number.  The  second  number i s  reserved  for m inor changes  wi th in  one  ed i ti on .  The  schema 
fi l e  name reflects  th is  version  too.  

Add i ti onal l y,  there  is  a  "schemaVers ion"  attribu te  ind icati ng  wh ich  schema  vers ion  an  XML  
document was  created  wi th .  

4.2  Naming  conventions  

With in  a l l  defi ned  schemata,  i nclud ing  the  recommendations ,  the  fol l owing  nam ing  
conventions  are  used :  

?  attribute  names  shal l  s tart wi th  l ower case  l etter;  

?  type  and  element names  shal l  start  wi th  upper case  l etter;  

?  names  cons isti ng  of mu l ti ple  words  shal l  have  the  fi rst character of each  word ,  except the  
fi rst,  starti ng  wi th  a  capi ta l  l etter.  No  underscores  shal l  be  used .  

4.3  Coordinate  system  of g raphical  l anguages  

This  document supports  the  exchange of I EC  61 1 31 -3  projects  includ ing  POUs programmed  
i n  one  of the  graph ica l  l anguages,  i . e .  FBD,  LD  and  the  graph ical  representation  of SFC  
e lements.  Th is  document defines  a  vi rtua l  coord inate  system  i n  order to  optional l y express  the  
arrangement of graph ical  e lements  (e . g .  function  b lock,  con tact,  coi l ,  and  step).  Th is  enables  
(bu t does  not requ i re)  the  importing  system  to  arrange  the  graph ical  representation  of the  
imported  code  as  s im i l arl y as  possib le  to  i ts  representation  i n  the  exporti ng  system .  Therefore,  
each  element i n  a  graph ica l  l anguage  can  s tore  i ts  re lati ve  pos i ti on  and  s ize  as  an  XML 
attribute.  Add i ti onal l y,  a  sub-e lement (e. g .  formal  parameters  of a  function  b lock i nvocation)  
can  s tore  a  re lati ve  pos i ti on  re lati ve  to  i ts  paren t e l ement.  Furthermore,  a  connection  between  
two e lements  can  store  a  set of re lative  posi ti ons  to  express  the  rou ting  l ayout.  Connections  
are  described  in  1 3 . 6 .  

The  re lati ve  posi tion  and  s ize  are  optional  attribu tes  and  shal l  be  used  for graph ica l  
representation  on l y.  The  re lati ve  pos i tion  i s  not an  i nd ication  of execu tion  order.  

The  vi rtua l  coord inate  system  has  two axes  X and  Y.  The  orig in  (0 , 0)  of the  coord inate  system  
shal l  be  the  top-left  corner of the  g raph ical  body.  Posi ti ve  X  i s  to  the  ri gh t,  and  posi ti ve  Y i s  
down .  A re lati ve  pos i ti on  of a  g raph ical  e lement i den ti fi es  the  upper l eft  corner of th is  el ement.  
Consequentl y,  a  re lati ve  pos i tion  between  a  sub-element and  i ts  paren t may have  pos i ti ve  or 
negative  va lues.  

I n  order to  he lp  the  importi ng  system  to  scale  the  graph ics ,  the  exporti ng  system  can  add  
i n formation  abou t  i ts  usage  of the  vi rtua l  coord inate  system  i n  the  "Coord inateI nfo"  of the  
"ContentHeader"  as  shown  in  F igure  2 .  

?  For FBD  – the  m in imum  d istance  between  two  p i ns,  both  for X and  Y coord inates   

?  For LD  – the  s ize  of a  coi l  (wid th  for X and  heigh t for Y)  

?  For SFC  – the  s i ze  of a  trans i tion  (wid th  for X and  he ight for Y)  
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I n  case  of FBD:  

FbdScal i ng ->X:  =  h  

FbdScal i ng->Y:  =  h  

I n  case  of LD:  

LdScal i ng ->X:  =  w  

LdScal i ng ->Y:  =  h  

I n  case  of SFC:  

SfcScal i ng->X:  =  w  

S fcScal i ng->Y:  =  h  

Figure 2  – Mapping  coordinate  information  to  the  coordinate  system  

With  th is  g i ven  i n formation ,  a  coord inate  transformation  can  be  performed.  For example,  i f a  
system  A wi th  FbdScal ing  =  1 0  exports  a  function  b lock i nvocation  at the  re lati ve  posi tion  
P(30, 20) ,  then ,  during  import,  a  system  B  wi th  FbdScal ing  =  5  may transform  the  relati ve  
posi tion  P  to  (1 5, 1 0)  as  shown  i n  F igure  3 .  

   

Exporti ng  System  A 

Pexport  =  (30/20)  

FbdScal i ngexport  =  1 0  

 I mporti ng  System  B  

FbdScal i ng i mport  =  5  

P i mport  =  ( 1 5/1 0)  

Figure 3  – Transforming  posi tion  using  the  scal ing  information  

The "RelPosi ti on "  e l ement of a  graph ica l  object speci fies  the  posi tion  of the  obj ect's  anchor 
poin t.  "RelPosi ti on "  i s  of type  "XyDecimalValue"  and  has  the  attributes  "x"  and  "y" .  The  anchor 
poin t of an  obj ect shal l  be  the  upper l eft corner of the  object rectang le.  The  object rectang le  
con tains  on l y the  main  body of the  obj ect.  Attached  elemen ts  l i ke  labels  ( i nstance  name,  coi l  
name)  or negations  shal l  not be  considered  for the  s i ze  of th is  rectang le.  The  s i ze  of the  
object  rectang le  shal l  be  speci fied  by the  "S ize"  e lemen t (a lso  of type  "XyDecimalValue")  of 
the  g raph ical  object,  where  the  wid th  corresponds  to  "x"  and  the  he igh t corresponds  to  "y" .  
Examples  of graph ical  e l ements  are  g iven  i n  F igu re  4.  

"RelPosi tion "  a lways  speci fi es  re lati ve  pos i ti on  to  the  superior graph ical  ob ject,  whose  type  i s  
derived  from  complexType "Graph icalObjectBase"  or "BehaviourRepresen tationBase":  

?  I n  the  case  of FBD,  the  "RelPosi tion "  of a  g raph ical  obj ect i s  re lated  to  i ts  superior 
"FbdNetwork".  

?  I n  the  case  of LD,  the  "RelPosi ti on "  of a  graph ica l  object i s  re lated  to  i ts  superior "Rung".  

?  The  "RelPosi ti on "  of "FbdNetwork"  and  "Rung"  i s  re lated  to  the i r superior "FBD"  and  "LD"  
e lement,  respectivel y.  I n  other words,  th is  i s  the  absolu te  pos i ti on  wi th in  the  body.  

?  I n  the  case  of SFC,  the  "RelPosi tion "  of graph ical  objects  is  re lated  to  i ts  superior "SFC"  
e lemen t.  I n  other words,  th is  i s  the  absolu te  posi ti on  wi th in  the  body.  

?  The  "RelPosi ti on "  of "ConnectionPoin tI n "  and  "ConnectionPointOut"  i s  re lated  to  i ts  
superior graph ical  e l ement.  

?  "RelPosi tion "  e lements  of "Connection "  are  re lated  to  i ts  superior "ConnectionPointI n"  
e lemen t.  
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Object Example  1  Example  2  

step  

 
 

trans i ti on  

 
 

se lection  d ivergence  
/ convergence  

 
 

s imu l taneous  d i ver-
gence / convergence  

 
 

action  block 
 

 

b lock 

 
 

i n /i nou t/ou t vari able  

 

 

connector,  
con tinuation  

 

 

j ump,  l abel ,  return  

 

 

l eft/ri gh t power ra i l  
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Object Example  1  Example  2  

con tact,  co i l  

 

 

 

 

 

Figure 4  – Objects  anchor points  and  object  rectangles  examples  

4.4  Schema extension  concepts  

The  schema is  created  i n  accordance  wi th  the  l anguage  e lements  and  features  defined  in  
I EC 61 1 31 -3.  Nevertheless,  a  PADT using  the  schema  m igh t support add i ti onal  featu res  or 
m ight  need  to  store  add i ti onal  in formation  i n  the  exported  fi l e .  The  schema  supports  two  
extension  mechan isms  a l l owing  i ncorporation  of i n formation  i n  the  exchange  format,  wh ich  i s  
ou ts ide  the  scope of I EC  61 1 31 -3 .  

The  fi rst mechan ism  is  the  "AddData"  e lement,  wh ich  can  be  nested  be low various  other 
e lements.  I ts  usage  i s  i n tended  for the  extension  of other e lements,  by wh ich  they are  
enriched  wi th  i n formation ,  bu t wh ich  i s  not  crucia l  for the  e lement's  exchange  between  tools.   
Clause  B. 1  con tains  recommendations  for common  extensions,  wh ich  can  be  done  by us ing  
"AddData" .  They shou ld  be  seen  as  a  gu ide l i ne  for des ign ing  new extens ions.  

A PADT making  use  of the  "AddData"  mechan ism  shou ld  a lso  provide  the  schemas  defin ing  
those  extensions.  Al l  add i ti onal  schemas  used  shal l  be  l i sted  i n  the  "AddDataI nfo"  e lement 
described  in  6 . 3.  Detai ls  about the  con ten ts  of "AddData"  are  conta ined  i n  1 5. 2.  

The  second  mechan ism  usable  for extens ions  is  abstract complex types.  Al l  abstract complex 
types  used  i n  the  schema are  l i sted  i n  Clause  7 .  Abstract complex types  a l l ow complex 
extensions  of the  schema wh ich  can  be  standalone  and  do  not re l y on  extend ing  a l ready 
existi ng  e lements.  Furthermore,  I EC 61 1 31 -3  does  not  asserti vel y l im i t  avai lable  programming  
l anguages  for PLCs  on l y to  I L,  ST,  FBD,  LD  or SFC.  I n  th is  schema,  the  fol lowing  elements  
are  extens ib le  by speci fyi ng  abstract complex types  for the  e lements :  

?  user-defined  data  types  (by extend ing  "TypeSpecBase") ;  

?  behaviour representations  for body,  acti vi ty,  etc.  (by extend ing  
"BehaviourRepresentationBase");  

?  g raph ical  object types  (by extend ing  "CommonObjectBase",  "FbdObjectBase" ,  
"LdObjectBase",  or "SfcObjectBase");  

?  g raph ica l  express ion  for the  cond i ti on  of a  trans i ti on  i n  SFC (by extend ing  "NetworkBase")  

?  task types  (by extend ing  "TaskBase") ;  

?  text for documentation  (by extend ing  "TextBase") .  

A new e lement type  can  be  derived  from  the  abstract  complex type  and  used  as  a  substi tu tion  
for the  e lement type  where  the  abstract  complex type  i s  speci fi ed .  Examples  for such  
extensions  are  vendor-speci fic programming  languages  or task types.  As  wi th  "AddData" ,  the  
schemas  for th is  extensions  shou ld  a lso  be  made  avai lable  for other tools  requ ired  to  
understand  the  extens ions.  Clause  B. 2  conta ins  a  recommendation  for common  extens ions,  
wh ich  can  be  done  by us ing  abstract  complex types.  I t  shou ld  be  seen  as  a  gu ide l i ne  for 
design ing  new extensions.  
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5 Compl iance 

5. 1  General  

A PLC programming  and  debugg ing  tool  (PADT),  as  defined  in  I EC 61 1 31 -1 ,  wh ich  cla ims  to  
comply,  whol l y or parti a l l y,  wi th  the  requ i rements  of th is  document shal l :  

a)  provide  a  subset of the  features  and  provide  the  correspond ing  vendor's  compl i ance  
statement as  defined  below;  

b)  not requ i re  the  i nclusion  of substi tu te  or add i ti onal  schema e lements  i n  order to  
accompl ish  any of the  features;  

c)  provide  a  document that speci fies  a l l  vendor speci fic dependencies.  Th is  incl udes  the  
implementation  dependencies  expl ici tl y des ignated  i n  th is  document and  the  l im i ti ng  
parameters  such  as  maximum  length ,  number,  s i ze  and  range  of va lue,  wh ich  are  not  
expl ici tl y defi ned  i n  th is  document;  

d )  provide  a  document that speci fies  a l l  errors  that  are  detectable  and  reported  by the  
implementation ;  

e)  not use  any of the  schema elemen t names  defined  in  th is  document for implementation-
defined  features  whose  functional i ty d i ffers  from  that described  i n  th is  document.  

5.2  Feature  tables  

This  part re-uses  the  feature  tab les  defined  i n  I EC  61 1 31 -3 .  Al l  tables  i n  I EC 61 1 31 -3  are  
used  for a  specia l  purpose  i n  a  common  way.  The  fi rst  column  con tains  the  "feature  number",  
the  second  column  g ives  the  "feature  description ",  and  the  fol l owing  columns  may contain  
examples  or further i n formation .  Th is  tab le  structure  i s  used  in  the  vendor's  compl iance  
statement.  

There  are  2  poss ib i l i ties  for a  vendor i n  order to  re-use  the  I EC  61 1 31 -3  feature  tables  for the  
purpose  of th is  document:  

1 )  add ing  2  columns  (XML export,  XML  import)  to  the  feature  tables  of the  PADT,  or 

2)  creating  a  separate  l i st  of feature  tables  for the  export/import functional i ty.  

5.3  Vendor's  compl iance  statement  

The vendor may define  any cons istent  subset of the  features  l i s ted  i n  the  feature  tables  of 
I EC 61 1 31 -3  and  shal l  declare  the  provided  subset i n  the  "Vendor's  compl ian t statement".   

The  vendor's  compl iance  statement shal l  be  i ncluded  i n  the  documentation  accompanying  the  
system ,  or shal l  be  produced  by the  system  i tsel f.   

The  format of the  vendor's  compl iance  statement shal l  provide  the  fol l owing  i n formation :  

?  The  general  i n formation  i nclud ing  the  vendor name and  address,  the  product name and  
vers ion ,  and  the  date  of i ssue.  

?  For each  implemented  feature,  the  number of the  correspond ing  feature  table,  the  feature  
number and  the  appl icable  programming  l anguage.  

Opti onal  i s  the  ti tle  and  subti tle  of the  feature  table,  the  feature  description ,  examples,  
vendor's  note  etc.  

Tables  and  features  not  implemented  may be  om i tted .  

IEC 61 1 31 -3  provides  an  example  of a  compl iance  statement,  wh ich  cou l d  be  mod i fi ed  for use  
wi th  th is  document.  

Provided by IHS Markit under l icense with  IEC

Full document details: IEC 61131-10-2019

http://www.avadocuments.com/doc/iec-61131-10-2019
http://www.avadocuments.com/doc/iec-61131-10-2019


I EC 61 1 31 -1 0: 201 9  ?  I EC  201 9  – 1 9  –  

 

6 Main  schema element "Project"  

6. 1  General  

The main  schema element "Proj ect"  represen ts  an  I EC  61 1 31 -3  project.  I ts  content  i s  shown  
i n  F igu re  5.  

  

IEC 

Figure 5  – Main  schema element "Project"  

The  "schemaVers ion "  attribu te  i nd icates  wh ich  schema vers ion  an  XML  document was  
created  wi th .  

"F i l eHeader",  "ContentHeader",  "Types" ,  and  " I nstances"  are  expla ined  i n  6. 2 ,  6 . 3 ,  6 . 4,  and  
6. 5.  

"Documentation "  i s  of type  "TextBase"  wh ich  i s  expla ined  i n  1 5. 3 .  

NOTE  F igu res  i n  th i s  document can  con tain  rectang les  cons tructed  wi th  sol i d  or dashed  l i nes.  Sol i d  l i nes  i n d icate  
requ i red  i n formation .  Dashed  l i nes  i nd i cate  opti onal  i n formation ,  e. g .  i n  F igu re  5:  ppx:F i l eHeader (sol i d  l i ned  
rectang le)  i s  requ i red  i n formation  and  ppx:AddData  (dashed  rectang l e)  i s  opti onal  i n formation .  

The  fi gures  are  constructed  us ing  a  XML eng ineering  development envi ronment,  such  as  
those  l i sted  i n  the  B ib l iog raphy.  

6.2  "F i leHeader"  

"F i l eHeader"  represents  i n formation  concern ing  the  exporti ng  tool  of the  XML fi le .  I ts  con ten t 
i s  shown  i n  F igure  6.  
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Figure 6  – E lement  "Fi leHeader"  

The attribu tes  "companyName"  and  "companyURL"  are  describ ing  the  vendor of the  exporti ng  
tool ,  "productName",  "productVersion",  and  "productRelease"  the  tool  i tsel f.  

6.3  "ContentHeader"  

"ContentHeader"  represents  overview i n formation  concern ing  the  conten t  of the  XML fi l e.  I ts  
con ten t i s  shown  i n  F igure  7.  
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Figure 7  – E lement "ContentHeader"  
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The  attributes  "name"  (at  export th is  i s  set  to  the  project  name),  "vers ion ",  "creationDateTime",  
"mod i ficationDateTime" ,  "organ i zation ",  "au thor",  and  " l anguage"  ( language  used  i n  the  
defin i tion  of the  project)  are  avai l able.  

"FbdScal i ng ",  "LdScal ing ",  and  "SfcScal ing "  are  of type  "XyDecimalValue"  wh ich  i s  expla ined  
i n  1 5. 1 .  The  scal i ng  concept i s  explained  in  4 . 3.  

The  "AddDataI nfo"  represents  a  un ique  identi fication  of the  correspond ing  "AddData"  con ten t.  
The  "name"  attribu te  shal l  i ncl ude  the  vendor domain  (URI )  to  ensure  un ique  names.  The  
attribute  "name"  shal l  be  used  further i n  the  produced  XML document to  refer to  the  
correspond ing  AddData  schema.  Therefore  "name"  shal l  be  un ique  in  the  produced  XML 
document.  The  attribu te  "vendor"  shal l  i ncl ude  the  domain  URL.  Us ing  th i s  attribu te  "name"  
the  importing  tool  may process  the  "AddData".  The  vendor shal l  speci fy the  behaviour of the  
importi ng  tool  i n  case  the  name is  not known  by the  importi ng  tool  especia l l y regard ing  a  l ater 
export from  th is  tool .  The  attribu te  "version "  i nd icates  a  schema vers ion .  "Description "  i s  a  
formatted  text accord ing  to  h ttp: //www.w3.org /1 999/xhtm l  and  con tains  a  brief description  of 
each  schema used  i n  the  fi le .  

6.4 "Types"  

"Types"  represents  a l l  type  related  e lements ,  as  defined  i n  I EC  61 1 31 -3.  I ts  con ten t i s  shown  
i n  F igure  8 .  
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Figure 8  – E lement  "Types"  

A "G lobalNamespace"  i s  based  on  the  abstract complex type  "TextualObjectBase"  wh ich  i s  
expla ined  i n  7. 5. 2 .  

"NameSpaceDecl "  of type  "NameSpaceDecl "  i s  expla ined  i n  Clause  8 .  "DataTypeDecl "  of type  
"UserDefinedTypeDecl "  i s  expla ined  in  9 . 1 .  The  con ten ts  of the  group "PouDecl "  i s  explained  
i n  1 0 . 1 .  

6.5  " Instances"  

6.5. 1  General  ("Configuration")  

" I nstances"  represents  a l l  i nstance  re lated  e lemen ts,  as  defined  i n  I EC 61 1 31 -3.  I ts  con ten t i s  
shown  i n  F igure  9 .  
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Figure 9  – E lement " Instances"  

A "Configuration "  i s  based  on  the  abstract  complex type  "TextualObjectBase"  wh ich  i s  
expla ined  i n  7. 5 . 2 .  A "Configuration "  i s  i den ti fi ed  by the  attribute  "name".  

"Resource" ,  "G lobalVars"  ( I EC 61 1 31 -3:  g lobal  variables)  of type  "VarList" ,  "AccessVars" ,  and  
"Confi gVars"  are  expla ined  in  6. 5. 2,  1 1 . 1 ,  6 . 5. 3 ,  and  6 . 5. 4.  

6.5.2  "Resource"  

"Resource"  represen ts  resource,  as  defined  i n  I EC  61 1 31 -3.  I ts  con ten t i s  shown  i n  F igure  1 0 .  
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Figure 1 0  – Element "Resource"  

A "Resource"  i s  based  on  the  abstract complex type  "TextualObjectBase"  wh ich  is  expla ined  
i n  7. 5 . 2 .  A "Resource"  is  i denti fied  by the  attribu te  "name".  Add i ti onal l y,  the  
"resourceTypeName"  is  avai l able .  

A "Resource"  con tain  "Task"  of type  "TaskBase"  wh ich  i s  expla ined  i n  7 . 5 . 4 ,  "G lobalVars"  
( I EC 61 1 31 -3:  g lobal  variables)  of type  "VarList"  wh ich  i s  expla ined  i n  1 1 . 1 ,  and  
"Program Instance" .  

"Program Instance"  represents  program  i nstance,  as  defined  i n  I EC 61 1 31 -3 .  I ts  con ten t i s  
shown  i n  F igure  1 1 .  
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Figure 1 1  – E lement "ProgramInstance"  

A "Program Instance"  is  based  on  the  abstract complex type  "TextualObjectBase",  wh ich  i s  
expla ined  in  7 . 5. 2 .  A "Program Instance"  is  i den ti fi ed  by the  attribu te  "name".  The  name of the  
program  i nstance  shal l  be  un ique  per resource.  

The  attribu te  " typeName"  represents  the  program  type  name of th is  i nstance.  

The  attribu te  "associatedTaskName"  represents  the  task name wh ich  th is  program  instance  is  
associated  wi th .  I n  the  case  th is  attribute  i s  om i tted ,  system-defined  defau l t task (cycl ic  task 
wi th  l owest priori ty)  shal l  be  associated ,  as  defined  i n  I EC  61 1 31 -3.  Wi th in  th is  priori ty i t  i s  
evaluated  accord ing  to  i ts  "evaluationOrder" .  

The  attribu te  "evaluationOrder"  represents  the  evaluation  order wi th in  a  task.  The  program  
i nstance  wi th  the  smal l er number of "evaluationOrder"  sha l l  be  evaluated  earl i er.  I t  shal l  not  
have  negative  va lue.  Th is  attribu te  is  provided  because  XML 1 . 0  speci fication  of W3C does  
not ensure  that appearance order of s ib l i ng  elements  i s  s i gn i fican t.  I t  i s  strong l y 
recommended  that the  exporter shou ld  g ive  ascend ing  i ncremental  number to  the  attribute  of 
each  "Program Instance"  e lemen t per each  task.  

" I npu tAssignment",  "OutputAssignment",  and  " I nOutpu tAssignment"  are  of type  
"ParameterAssignment"  wh ich  i s  expla ined  in  1 4 . 2.  
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"FbI nstanceTaskAssociation "  represents  the  expl i ci t  association  of a  function  b lock i nstance  
to  a  task.  The  attribu tes  " fbI nstanceName"  and  "associatedTaskName"  are  of the  type  s tring .  

6.5.3  "AccessVars"  

"AccessVars"  represents  access  variables,  as  defined  in  I EC  61 1 31 -3.  I ts  con ten t i s  shown  i n  
F igure  1 2 .  
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Figure 1 2  – E lement "AccessVars"  

"AccessVars"  i s  based  on  the  abstract  complex type  "TextualObjectBase"  wh ich  i s  expla ined  
i n  7. 5. 2 .  I t  consists  of "AccessVariable" ,  again  based  on  "TextualObjectBase".  

The  attribu tes  "a l i as",  " i nstancePathAndName" ,  and  "d i recti on "  are  avai l able.  

"Type"  of type  "TypeRef"  i s  expla ined  i n  1 1 . 5.  

6.5.4  "ConfigVars"  

"ConfigVars"  represents  config  variables ,  as  defined  i n  I EC  61 1 31 -3.  I ts  con ten t i s  shown  i n  
F igure  1 3.  
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Figure 1 3  – E lement "ConfigVars"  

"ConfigVars"  i s  based  on  the  abstract  complex type  "TextualObjectBase"  wh ich  is  expla ined  in  
7. 5. 2 .  I t  consists  of "ConfigVariable",  again  based  on  "TextualObjectBase" .  

The  attribu te  " i nstancePathAndName"  is  avai l able.  

"Type"  of type  "TypeRef",  " I n i ti a lValue"  of type  "Value",  and  "Address"  of type  
"FixedAddressExpression"  are  expla ined  i n  1 1 . 5,  1 1 . 6,  and  1 1 . 8.  

7  Abstract complex types  

7. 1  Purpose of abstract complex types  

Abstract  complex types  are  provided  i n  the  schema for ei ther of the  fo l lowing  purposes:  

A)  S impl y to  avoid  defin ing  s im i l ar attributes  and  sub-elements  i n  the  derived  complex type  
mu l tip le  times.  For th is  purpose,  common  attributes  and  sub-elements,  among  derived  
complex types,  are  defined  in  an  abstract complex type.  Th is  abstract  complex type  i s  
extended  by each  related  derived  complex type.   

B)  For vendor-speci fic extens ion .  For th is  purpose,  the  abstract complex type  i s  speci fi ed  as  
the  type  of the  e lement i n  the  s tandard  schema.  Th is  a l lows  any concrete  complex type  
wh ich  extends  the  abstract complex type  to  be  appl ied  for the  type  of the  e lement.  I n  th is  
case,  the  abstract  complex type  i tsel f may even  con tain  no  attributes  nor sub-elements .  By 
add ing  extended  complex type  i n  vendor-speci fic  extension  schema,  i t  becomes  avai l able  
as  the  type  for the  e lement.  
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7.2  Abstract complex types  for data type specifications  

7.2. 1  General  

Extension  re lationsh ips  among  th is  ki nd  of abstract  complex types  and  concrete  complex 
types  are  shown  i n  F igure  1 4.  
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Figure 1 4 – Extension  relationsh ip  among  complex types  for data type  specifications  

7.2.2  "TypeSpecBase"  

The abstract  complex type  "TypeSpecBase"  is  provided  for vendor-speci fic extens ion  of user 
defined  data  types.  I t  shal l  be  speci fied  as  the  extens ion  base  of the  complex type  wh ich  
represents  user defined  data  type  speci fication .  I t  has  no  speci fic conten ts.  

7.2.3  " InstantlyDefinableTypeSpecBase"  

The abstract complex type  " I nstan tl yDefinableTypeSpecBase"  i s  a lso  provided  for vendor-
speci fic extens ion  of user-defined  data  types.  I t  sha l l  be  speci fi ed  as  the  extension  base  of 
the  complex type  wh ich  represents  user defined  data  type  speci fication  wh ich  can  be  i nstantl y 
defined  wi th in  variable  declarations.  I t  i s  based  on  the  abstract complex type  "TypeSpecBase"  
wh ich  i s  expla ined  in  7. 2. 2,  bu t has  no  speci fic  contents .  

7.3  Abstract complex types  for behaviour representations  

7.3. 1  General  

Extens ion  re lationsh ips  among  th is  ki nd  of abstract complex types  and  concrete  complex 
types  are  shown  i n  F igure  1 5.  

Provided by IHS Markit under l icense with  IEC

Full document details: IEC 61131-10-2019

http://www.avadocuments.com/doc/iec-61131-10-2019
http://www.avadocuments.com/doc/iec-61131-10-2019


 – 28  –  I EC 61 1 31 -1 0: 201 9  ?  I EC  201 9  

 

 

 
IEC 

Figure 1 5 – Extension  relationship  among  complex types  for behaviour representations  

7.3.2  "BehaviourRepresentationBase"  

The abstract  complex type  "BehaviourRepresentationBase"  i s  provided  for vendor-speci fic  
extension  of behaviour description .  I t  shal l  be  speci fi ed  as  the  extens ion  base  of the  complex 
type  wh ich  represents  h igh- level  behaviour representation  wh ich  needs  to  have  some i n ternal  
states  such  as  SFC.  I t  has  no  con ten t.  Behaviour representati ons  derived  from  th is  type  is  not  
avai lable  wi th in  the  function  nor the  method .  

7.3.3  "ProgrammingLanguageBase"  

The abstract complex type  "ProgrammingLanguageBase"  is  a lso  provided  for vendor-speci fic  
extension  of behaviour description .  I t  shal l  be  speci fi ed  as  the  extens ion  base  of the  complex 
type  wh ich  represents  a  graph ical  or textual  programming  language,  such  as  FBD,  LD,  I L,  or 
ST.  I t  extends  "BehaviourRepresen tationBase",  wh ich  is  expla ined  in  7. 3. 2 ,  bu t has  no  
add i ti onal  contents .  "ProgrammingLanguageBase"  i s  avai lab le  for function  and  method .  

7.4 Abstract complex types  for graph ical  objects  

7.4. 1  General  

Extension  re lationsh ips  among  th is  ki nd  of abstract complex types  and  concrete  complex 
types  are  shown  i n  F igure  1 6.  

Provided by IHS Markit under l icense with  IEC

Full document details: IEC 61131-10-2019

http://www.avadocuments.com/doc/iec-61131-10-2019
http://www.avadocuments.com/doc/iec-61131-10-2019


I EC 61 1 31 -1 0: 201 9  ?  I EC  201 9  – 29  –  

 

 
IEC 

Figure 1 6  – Extension  relationship  among  complex types  for graph ical  objects  
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7.4.2  " Identi fiedObjectBase"  

The complex type  " I denti fiedObjectBase"  i s  an  abstract complex type  wh ich  con tains  common  
data  for objects  to  be  i denti fi ed  wi th  "g lobal I d "  attribu te.  I ts  con ten t i s  shown  i n  F igure  1 7.  
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Figure 1 7  – Complex type " Identi fi edObjectBase"  

The main  purpose  of the  attribute  "g lobal I d "  i s  the  capabi l i ty to  unambiguousl y i denti fy an  
e lemen t wi th in  an  XML  document from  the  ou ts ide.  

The  elemen t "Documentation "  of complex type  "TextBase"  represen ts  optional  textual  
documentation  for the  ob ject.  "TextBase"  is  expla ined  i n  1 5. 3 .  

7.4.3  "GraphicalObjectBase"  

The complex type  "Graph icalObjectBase"  is  an  abstract complex type  wh ich  conta ins  common  
data  for g raph ical  objects  such  as  re lati ve  pos i ti on  and  s i ze.  I ts  con ten t i s  shown  i n  F igure  1 8.  
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Figure 1 8  – Complex type "Graph icalObjectBase"  

"Graph icalObjectBase"  is  based  on  the  abstract  complex type  " I denti fiedObjectBase",  wh ich  i s  
expla ined  i n  7. 4 . 2 .  

The  e lement "RelPosi ti on "  of type  complex type  "XyDecimalValue" ,  wh ich  is  expla ined  in  1 5. 1 ,  
represents  the  re lati ve  posi ti on  of the  anchor poin t  of the  g raph ical  obj ect wi th in  the  parent 
graph ical  obj ect.   

The  e lement "S ize"  of type  complex type  "XyDecimalValue",  wh ich  i s  expla ined  i n  1 5. 1 ,  
represents  the  s i ze  of the  graph ica l  object.  
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7.4.4  "CommonObjectBase"  

The complex type  "CommonObjectBase"  is  an  abstract complex type  to  be  the  extens ion  base  
of complex types  wh ich  represent graph ical  obj ects  common ly avai l able  i n  FBD,  LD  and  SFC.  
Th is  complex type  may a lso  be  used  for vendor-speci fic extension  of graph ical  obj ects.  By 
add ing  complex type  extended  from  th is  abstract  complex type,  the  vendor can  make thei r 
speci fic graph ical  object common l y avai l able  in  FBD,  LD  and  SFC,  i n  add i ti on  to  the  standard  
graph ical  obj ects  such  as  "Connector",  "Continuation " ,  etc.  I ts  con ten t i s  shown  i n  F igure  1 9.  
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Figure 1 9  – Complex type "CommonObjectBase"   

This  complex type  extends  the  con ten t of the  base  complex type  "Graph icalObjectBase"  wh ich  
is  expla i ned  i n  7 . 4 . 3,  bu t  i tse l f has  no  speci fic  conten ts.  

7.4.5  "FbdObjectBase"  

The complex type  "FbdObjectBase"  i s  an  abstract complex type  to  be  the  extension  base  of 
complex types  wh ich  represent graph ical  objects  commonl y avai l able  in  FBD  and  LD.  Th is  
complex type  may a lso  be  used  for vendor-speci fi c extens ion  of graph ical  obj ects.  By add ing  
complex type  extended  from  th is  abstract complex type,  the  vendor can  make the ir speci fic  
graph ica l  object common l y avai l able  i n  FBD  and  LD  i n  add i ti on  to  the  standard  graph ical  
objects  such  as  "B lock",  "DataSource",  "DataSink",  etc.  I ts  con ten t i s  shown  i n  F igure  20.  
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Figure 20  – Complex type "FbdObjectBase"   

This  complex type  extends  the  con ten t of the  base  complex type  "Graph icalObjectBase"  wh ich  
is  expla ined  i n  7 . 4 . 3,  bu t i tsel f has  no  speci fic  conten ts.  

7.4.6  "LdObjectBase"  

The complex type  "LdObjectBase"  i s  an  abstract complex type  to  be  the  extens ion  base  of 
complex types  that represent graph ica l  obj ects  on l y avai l able  i n  LD.  Th is  complex type  may 
a lso  be  used  for vendor-speci fic extension  of g raph ical  objects.  By add ing  complex type  
extended  from  th is  abstract complex type,  the  vendor can  make thei r speci fic  graph ical  object 
on l y avai l able  i n  LD  i n  add i ti on  to  the  s tandard  graph ical  objects  such  as  "Coi l " ,  "Contact" ,  etc.  
I ts  content i s  shown  i n  F igure  21 .  
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Figure 21  – Complex type "LdObjectBase"  

This  complex type  extends  the  con ten t of the  base  complex type  "Graph icalObjectBase"  wh ich  
i s  expla ined  i n  7 . 4 . 3,  bu t  i tsel f has  no  speci fic  conten ts.  

7.4.7  "SfcObjectBase"  

The complex type  "SfcObjectBase"  i s  an  abstract complex type  to  be  the  extension  base  of 
complex types  wh ich  represent graph ical  obj ects  on l y avai lable  i n  SFC.  I t  may a lso  be  used  
for vendor-speci fic extension  of graph ica l  obj ects .  By add ing  complex type  extended  from  th is  
abstract complex type,  the  vendor can  make  the ir speci fic graph ical  obj ect on l y avai lable  in  
SFC in  add i ti on  to  the  s tandard  g raph ica l  objects  such  as  "Step" ,  "Trans i ti on " ,  etc.  I ts  conten t 
i s  shown  i n  F igure  22 .  
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Figure 22  – Complex type "SfcObjectBase"   

This  complex type  extends  the  con ten t of the  base  complex type  "Graph ica lObjectBase"  wh ich  
i s  expla ined  i n  7 . 4 . 3,  bu t  i tse l f has  no  speci fic  conten ts.  

7.4.8  "NetworkBase"  

The complex type  "NetworkBase"  i s  an  abstract complex type  wh ich  con tains  common  
attributes  and  sub-element for the  network of LD  and  FBD.  I t  i s  speci fi ed  as  the  extension  
base  of the  complex type  of "Rung"  element of the  complex type  "LD",  and  "FbdNetwork"  
e lemen t of the  complex type  "FBD".  I ts  con ten t i s  shown  i n  F igure  23.  
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Figure  23  – Complex type "NetworkBase"   

"NetworkBase"  extends  the  content of the  base  complex type  "Graph icalObjectBase"  wh ich  is  
expla ined  i n  7. 4 . 3 .  

The  optional  attribute  " label "  represents  the  l abel  of the  network wh ich  can  be  speci fied  as  the  
target of the  execution  control  e lement " j ump".  

The  requ i red  attribu te  "evaluationOrder"  represen ts  evaluation  order of each  network wi th in  
LD  or FBD,  wh ich  have  to  be  s ign i ficant from  the  view poin t of I EC 61 1 31 -3.  The  network wi th  
a  smal l er number of "evaluationOrder"  shal l  be  evaluated  earl ier.  I t  shal l  not  have  negative  
value.  Th is  attribu te  i s  provided  because  XML 1 . 0  speci fication  of W3C does  not  ensure  that  
appearance order of s ib l i ng  e lements  is  s i gn i fi can t.  I t  i s  s trong l y recommended  that  the  
exporter shou ld  g i ve  ascend ing  i ncremental  number to  the  attribute  of each  "Rung"  e lement  
(LD),  and  each  "FbdNetwork"  e lement (LD,  FBD).  I n  case  of SFC,  every 
"Graph icalExpress ion"  shal l  have  an  "evaluationOrder"  of "0" .   

7.5  Abstract complex types  for textual  constructs  

7.5. 1  General   

Extension  re lationsh ips  among  th is  ki nd  of abstract complex types  and  concrete  complex 
types  are  shown  i n  F igure  24.  
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Figure 24 – Extension  relationsh ip  among  complex types  for textual  objects  

7.5.2  "TextualObjectBase"  

The  complex type  "TextualObjectBase"  i s  an  abstract  complex type  wh ich  conta ins  common  
data  for a l l  textual  objects  declared  by some textual  construct.  I ts  con ten t i s  shown   
i n  F i gure  25.  
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Figure 25  – Complex type "TextualObjectBase"  

"TextualObjectBase"  is  based  on  the  abstract complex type  " I denti fi edObjectBase"  wh ich  i s  
expla ined  i n  7. 4 . 2 .  

The  attribu te  "pragma"  i s  of type  string .  I n  order to  hold  several  pragmas  wi th in  the  same  
string  each  pragma shal l  be  embedded  i n  cu rl y brackets,  as  the  syntax i s  defi ned  i n  
I EC 61 1 31 -3.  

The  e lement "Us ingDi recti ve"  of type  s tring  represents  us ing  namespace d i rective  wi th  
"USING"  keyword ,  as  defined  i n  I EC  61 1 31 -3.   

7.5.3  "NamespaceContentBase"  

The complex type  "NamespaceConten tBase"  i s  an  abstract complex type  wh ich  con tai ns  
common  data  for the  contents  of namespace  such  as  data  types  and  POUs.  I ts  con tent  i s  
shown  i n  F igure  26.  
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Figure 26  – Complex type "NamespaceContentBase"  

"NamespaceConten tBase"  is  based  on  the  abstract complex type  "TextualObjectBase",  wh ich  
i s  expla ined  i n  7 . 5. 2.  

The  requ i red  attribute  "name"  represents  the  name of the  obj ect,  such  as  user-defined  data  
type  or POU  defin i tion .  The  optional  attribu te  " i n ternal "  represents  i n ternal  access  speci fier 
wi th  keyword  " INTERNAL",  as  defined  i n  I EC  61 1 31 -3.  
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7.5.4  "TaskBase"  

The complex type  "TaskBase"  is  an  abstract complex type  to  be  the  extension  base  of 
complex types  wh ich  represent task as  defined  i n  I EC  61 1 31 -3 .  I t  i s  provided  for vendor-
speci fic extens ion  of task.  By add ing  complex type  extend ing  th is  abstract complex type,  the  
vendor can  make the ir speci fic task avai l able  i n  add i tion  to  the  "StandardTask"  wh ich  a lso  
extends  th is  abstract  complex type.  I ts  con tent i s  shown  i n  F igure  27.  
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Figure 27  – Complex type "TaskBase"  

"TaskBase"  i s  based  on  the  abstract  complex type  "TextualObjectBase" ,  wh ich  i s  explained  i n  
7. 5. 2 .  

The  requ i red  attribu te  "name"  represents  name  of the  task,  wh ich  can  be  referenced  by 
program  i nstance  declaration ,  as  defined  i n  I EC  61 1 31 -3.  

8  Namespace declaration  

The complex type  "NamespaceDecl "  represents  namespace,  as  defined  i n  I EC  61 1 31 -3.  I ts  
con ten t i s  shown  i n  F igure  28.  
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Figure 28  – Complex type "NamespaceDecl"   

A "NamespaceDecl "  i s  based  on  the  abstract complex type  "NamespaceContentBase" ,  wh ich  
i s  expla ined  i n  7 . 5 . 3.  
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Namespaces  may be  defined  recurs ivel y,  so  the  e lement "NamespaceDecl "  can  be  con tained  
i n  i tse l f.  

"DataTypeDecl "  of type  "UserDefinedTypeDecl "  i s  expla ined  i n  9 . 1 .  The  contents  of the  group  
"PouDecl "  i s  expla ined  i n  1 0. 1 .  

9  User-defined  data type declaration  

9. 1  "UserDefinedTypeDecl"  

The complex type  "UserDefinedTypeDecl "  represents  a l l  user-defined  data-type-related  
e lements,  as  defined  i n  I EC  61 1 31 -3.  I ts  content  i s  shown  i n  F igure  29.  
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Figure  29  – Complex type "UserDefinedTypeDecl"   

A "UserDefinedTypeDecl "  i nheri ts  a l l  e lements  of the  type  "NamespaceConten tBase" ,  wh ich  is  
expla ined  i n  7. 5 . 3 .  

"UserDefinedTypeSpec"  of abstract complex type  "TypeSpecBase"  i s  expla ined  in  7 . 2. 2.  Th is  
e lement shal l  con tain  a  derived  concrete  user-defi ned  data  type.  Subclause  4 . 4  expla ins  how 
abstract  complex types  are  to  be  used .  

The  possib le  derived  types,  as  defined  in  I EC  61 1 31 -3,  are  expla ined  in  9 . 2,  9 . 3 ,  9 . 4 ,  9. 5,  9 . 6 ,  
9. 7,  9. 8,  and  9. 9 .  

9.2  "ArrayTypeSpec"  

The  complex type  "ArrayTypeSpec"  represents  array type,  as  defined  i n  I EC  61 1 31 -3.  I ts  
con ten t i s  shown  i n  F igure  30.  
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Figure 30  – Complex type "ArrayTypeSpec"  

"BaseType"  represents  the  base  type  name of the  array.  "BaseType"  is  of type  "TypeRef" ,  
wh ich  i s  expla ined  in  1 1 . 5.  

The  "D imensionSpec"  shal l  be  used  to  speci fy one  or more  d imensions  for the  array type.  The  
actual  number of d imensions  i s  set  as  va lue  of the  attribu te  "d imensionNumber" .  

The  " I ndexRange"  e lement shal l  be  used  to  speci fy the  l ower and  upper border of the  
d imension  as  attribu te  va lues.  I f i t  i s  a  variable  l eng th  array as  defined  i n  I EC 61 1 31 -3 ,  then  
the  "VariableLeng th "  e lement shal l  be  used  i nstead .  

9.3  "Di rectlyDerivedTypeSpec"  

The  complex type  "D i rectl yDerivedTypeSpec"  represents  d i rectl y derived  data  types,  as  
defined  i n  I EC  61 1 31 -3.  I ts  con ten t i s  shown  i n  F igure  31 .  
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Figure 31  – Complex type "DirectlyDerivedTypeSpec"  

"BaseType"  of type  "TypeRef"  and  " I n i ti a lValue"  of type  "Value"  are  expla ined  i n  1 1 . 5  and  
1 1 . 6.  

9.4 "EnumTypeSpec"  

The complex type  "EnumTypeSpec"  represents  enumerated  type,  as  defi ned  i n  I EC  61 1 31 -3.  
I ts  content  i s  shown  i n  F igure  32.  
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Figure 32  – Complex type  "EnumTypeSpec"  

For each  e lemen t of the  enumeration  l i s t,  an  e lement "Enumerator"  i s  requ i red .  The  attribute  
"name"  stores  the  associated  i den ti fier.  "Documentation"  of type  "TextBase"  i s  expla ined  i n  
1 5 . 3.  

" I n i ti a lValue"  of type  s tri ng  represents  the  i n i tia l  va lue  of the  enumerated  type,  wh ich  shou ld  
be  the  name of one  of the  enumerators  of th is  type.  

9.5  "EnumTypeWithNamedValueSpec"  

The  complex type  "EnumTypeWithNamedValueSpec"  represen ts  data  type  wi th  named  values,  
as  defi ned  i n  I EC  61 1 31 -3.  I ts  con ten t i s  shown  in  F igure  33.  
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Figure 33  – Complex type "EnumTypeWithNamedValueSpec"  

For each  e lement of the  enumeration  l i st  an  element "Enumerator"  i s  requ ired .  The  attribute  
"name"  stores  the  associated  i den ti fi er.  Add i tional l y,  there  i s  an  attribu te  "value"  for storage  of 
the  enumeration  val ue  associated  wi th  the  i denti fier.  "Documentation "  of type  "TextBase"  is  
expla ined  i n  1 5. 3.  

"BaseType"  is  of type  "E lementaryType" ,  wh ich  i s  explained  i n  9 . 9.  " I n i ti a lValue"  i s  of type  
stri ng .  

9.6  "StructTypeSpec"  

The  complex type  "StructTypeSpec"  represen ts  structured  type,  as  defined  i n  I EC 61 1 31 -3.  I ts  
con ten t i s  shown  i n  F igure  34.  
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Figure 34 – Complex type "StructTypeSpec"  

The attribute  "overlap"  maps  to  the  OVERLAP keyword  i n  s tructu red  data  type  declarations.  
"Member"  of type  "VariableDecl "  i s  expla ined  i n  1 1 . 3 .  

9.7  "SubrangeTypeSpec"  

The complex type  "SubrangeTypeSpec"  represents  sub  range  data  types,  as  defined  i n  
I EC 61 1 31 -3.  I ts  con tent i s  shown  i n  F igure  35.  
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Figure 35 – Complex type "SubrangeTypeSpec"  

The l im i ts  of the  sub  range  type  shal l  be  g i ven  i n  the  attribu tes  " l ower"  and  "upper"  of the  
e lemen t "Range" .   

"BaseType"  of type  "TypeRef"  i s  expla ined  i n  1 1 . 5.  

9.8  "ReferenceTypeSpec"  

The complex type  "ReferenceTypeSpec"  represen ts  references,  as  defined  i n  I EC  61 1 31 -3.  I ts  
con ten t i s  shown  i n  F igure  36.  
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Figure  36  – Complex type "ReferenceTypeSpec"  

"ReferenceTo"  of type  "TypeRef"  i s  expla ined  i n  1 1 .5.  
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9.9  "ElementaryType"  

The s imple  type  "ElementaryType"  represents  a l l  e l ementary data  types,  as  defined  in  
I EC 61 1 31 -3.  I t  i s  of type  stri ng  and  the  possible  values  are  restricted  to  the  names  used  i n  
I EC 61 1 31 -3  for the  e lemen tary data  types.  

1 0  POU  declaration  

1 0. 1  "PouDecl"  

The g roup  "PouDecl "  represents  a  choice  between  the  d i fferent POUs  (program  organ isation  
un i ts) ,  as  defined  i n  I EC  61 1 31 -3.  I ts  content i s  shown  i n  F igure  37 .  
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Figure 37  – Complex type "PouDecl"  

"Program"  of type  "Program",  "FunctionBlock"  of type  "FunctionB lock",  "Class"  of type  "Class",  
"Function "  of type  "Function" ,  and  " I n terface"  of type  " I n terface"  are  expla ined  in  1 0 . 2,  1 0 . 3,  
1 0 . 4,  1 0. 5,  and  1 0. 5.  

1 0.2  "Program"  

The complex type  "Program"  represen ts  a  program ,  as  defined  in  I EC 61 1 31 -3 .  I ts  content i s  
shown  i n  F igure  38.  
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Figure 38  – Complex type "Program"   

Th is  complex type  extends  the  content of the  base  complex type  "NamespaceContentBase"  
wh ich  i s  expla ined  in  7. 5. 3.  

"AccessVars"  and  "G lobalVars"  are  of type  "VarList" ,  wh ich  is  expla ined  i n  1 1 . 1 .   

"Parameters"  of type  "ParameterSet"  i s  expla ined  i n  1 0 . 1 1 .   

"ExternalVars"  of type  "ExternalVarList"  and  "Vars"  of type  "VarListWithAccessSpec"  are  
expla ined  i n  1 1 . 2.   

"TempVars"  of type  "VarList"  i s  expla ined  i n  1 1 . 1 .  

"MainBody"  of type  "Body"  is  explained  i n  1 0 . 1 4 .  

"Action" '  of type  "Action "  and  "Trans i ti on "  of type  "NamedTrans i ti on"  are  expla i ned  i n  1 0 . 7  and  
1 0 . 8.  
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1 0.3  "FunctionBlock"  

The complex type  "FunctionBlock"  represents  a  function  b lock,  as  defined  i n  I EC 61 1 31 -3.  I ts  
con ten t i s  shown  i n  F igure  39.  
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Figure 39  – Complex type "FunctionBlock"   

This  complex type  extends  the  con tent  of the  base  complex type  "NamespaceContentBase" ,  
wh ich  i s  expla ined  in  7. 5. 3.  

The  attribu tes  "abstract"  and  "fi nal "  represent whether the  function  b lock has  been  defined  
us ing  the  keywords  ABSTRACT and  F INAL,  as  defined  in  I EC 61 1 31 -3.  
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"Extends"  contains  the  name of base  class  or function  b lock i f appl icable.  " Implements"  
con tains  the  implemented  in terfaces  i f appl icable .  Both  are  of type  "typeRef"  wh ich  i s  
expla ined  i n  1 1 . 5.  

"Parameters"  of type  "ParameterSet"  i s  expla ined  i n  1 0 . 1 1 .   

"ExternalVars"  of type  "ExternalVarList"  i s  expla ined  in  1 1 . 2 .   

"Vars"  of type  "VarListWithAccessSpec"  i s  expla ined  in  1 0 . 1 2 .   

"TempVars"  of type  "VarList"  i s  expla ined  i n  1 1 . 1 .  

"Method "  of type  "Method"  i s  explained  i n  1 0 . 1 0 .  

"MainBody"  of type  "Body"  i s  explai ned  i n  1 0 . 1 4 .  

"Action" '  of type  "Action "  and  "Trans i ti on "  of type  "NamedTrans i ti on"  are  expla ined  i n  1 0 . 7  and  
1 0 . 8.  

1 0.4  "Class"  

The complex type  "Class"  represents  a  cl ass,  as  defined  in  I EC  61 1 31 -3.  I ts  content i s  shown  
i n  F igure  40.  
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Figure 40  – Complex type "Class"   
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Th is  complex type  extends  the  content of the  base  complex type  "NamespaceContentBase"  
wh ich  i s  expla ined  in  7. 5. 3.  

The  attributes  "abstract"  and  "fi nal "  represent whether the  class  has  been  defined  us ing  the  
keywords  ABSTRACT and  F INAL,  as  defined  i n  I EC 61 1 31 -3.  

"Extends"  contains  the  name of base  class  i f appl icable.  " Implements"  con tains  the  
implemented  i n terfaces  i f appl icable.  Both  are  of type  "typeRef"  wh ich  i s  expla ined  i n  1 1 . 5.  

"ExternalVars"  of type  "ExternalVarList"  i s  expla ined  in  1 1 . 2 .   

"Vars"  of type  "VarListWi thAccessSpec"  i s  expla ined  in  1 0 . 1 2 .  

"Method"  of type  "Method "  i s  explained  i n  1 0 . 1 0.  

1 0.5  "Function"  

The complex type  "Function "  represents  a  function ,  as  defined  i n  I EC  61 1 31 -3.  I ts  con ten t i s  
shown  i n  F igure  41 .  
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Figure  41  – Complex type "Function"   

This  complex type  extends  the  content of the  base  complex type  "NamespaceContentBase"  
wh ich  i s  expla ined  in  7. 5. 3.  

"Resu l tType"  con tai ns  the  name of the  data  type  being  de l i vered  by the  function .  "Resu l tType"  
of type  "TypeRef"  i s  expla ined  i n  1 1 . 5.  

"Parameters"  of type  "ParameterSet"  i s  expla ined  i n  1 0 . 1 1 .  

"ExternalVars"  of type  "ExternalVarList"  i s  expla ined  in  1 1 . 2 .  

"TempVars"  of type  "VarList"  i s  expla ined  i n  1 1 . 1 .  
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"MainBody"  of type  "Body"  i s  explained  i n  1 0 . 1 4.  

1 0.6  " Interface"  

The complex type  " I n terface"  represents  an  i n terface,  as  defined  in  I EC 61 1 31 -3.  I ts  content 
i s  shown  i n  F igure  42 .  
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Figure 42  – Complex type " Interface"  

This  complex type  extends  the  content of the  base  complex type  "NamespaceContentBase"  
wh ich  i s  expla ined  in  7. 5. 3.  

"Extends"  con tains  the  name of base  in terfaces  i f appl icable  and  is  of type  "typeRef"  wh ich  i s  
expla ined  i n  1 1 . 5.  

"Method "  of type  "MethodPrototype"  i s  expla ined  i n  1 0. 9.  

1 0.7  "Action"  

The complex type  "Action "  represents  an  action ,  as  defined  i n  I EC  61 1 31 -3.  I ts  con ten t i s  
shown  i n  F igure  43.  
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Figure 43  – Complex type "Action"   
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Th is  complex type  extends  the  con ten t of the  base  complex type  "TextualObjectBase"  wh ich  
i s  expla ined  i n  7 . 5 . 2 .  

The  attribu te  "name"  i s  of type  stri ng .  

"Body"  of type  "Body"  i s  expla ined  i n  1 0. 1 4.  

1 0.8  "NamedTransition"  

The complex type  "NamedTrans i ti on "  represents  a  trans i ti on  wi th  a  trans i tion  name,  as  
defined  i n  I EC  61 1 31 -3.  I ts  con ten t i s  shown  i n  F igure  44 .  
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Figure 44 – Complex type "NamedTransi tion"   

This  complex type  extends  the  con ten t of the  base  complex type  "TextualObjectBase"  wh ich  
i s  expla ined  i n  7 . 5. 2 .  

The  attribu te  "name"  i s  of type  string .  

"Cond i tion "  of type  "Pred icate"  i s  expla ined  in  1 0 . 1 6.  

1 0.9  "MethodPrototype"  

The complex type  "MethodPrototype"  represen ts  method  prototype,  as  defined  i n   
I EC 61 1 31 -3.  Th is  XML e lement can  be  used  in  the  con text of the  XML e lement " I n terface"  to  
define  the  name of a  method  and  i ts  parameters.  I ts  con ten t i s  shown  i n  F igure  45.  

NOTE  I EC 61 1 31 -3  appl i es  the  term  "method  prototype"  a l so  to  abstract  methods  where  the  name  and  i ts  
parameters  are  d efi ned  at  the  base  cl ass  respective ly base  FB .  I n  th i s  document,  th i s  construct  can  be  expressed  
by us i ng  the  attri bu te  "abstract"  at  a  "Method"  e lement of a  "Class"  or "Functi onBlock" .   
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Figure 45 – Complex type "MethodPrototype"   

This  complex type  extends  the  content of the  base  complex type  "TextualObjectBase" ,  wh ich  
is  expla i ned  i n  7 . 5. 2.  

The  attribu te  "name"  is  of type  string .  

"Resu l tType"  contains  the  name of the  data  type  being  del i vered  by the  method .  "Resu l tType"  
of type  "TypeRef"  i s  expla ined  i n  1 1 . 5.  

"Parameters"  of type  "ParameterSet"  i s  expla ined  i n  1 0 . 1 1 .  

1 0. 1 0  "Method"  

The complex type  "Method"  represents  a  method ,  as  defined  i n  I EC 61 1 31 -3 .  I ts  con ten t i s  
shown  i n  F igure  46.  
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