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I NTERNATIONAL ELECTROTECHNICAL COMMISSION  

____________ 

 
FUNCTIONAL SAFETY OF ELECTRICAL/ELECTRONIC/PROGRAMMABLE  

ELECTRONIC SAFETY-RELATED SYSTEMS –  
 

Part 3-1 :  Software requirements  –  
Reuse of pre-existing  software elements   

to  implement al l  or part of a  safety function  
 

FOREWORD 

1 )  The  I n ternati ona l  E l ectrotechn ical  Commissi on  ( I EC)  i s  a  worl dwide  organ izati on  for s tandard i zati on  compri s i ng  
a l l  nati onal  e l ectrotechn ical  commi ttees  ( I EC  Nati onal  Commi ttees).  The  ob ject  of I EC  i s  to  promote  
i n ternati onal  co-operati on  on  a l l  q uesti ons  concern ing  standard i zati on  i n  the  e l ectri 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 ternati onal  S tandards,  Techn ica l  Speci fi cati ons,  
Techn ica l  Reports ,  Publ i cl y Avai l abl e  Speci fi cati ons  (PAS)  and  Gu ides  (hereafter referred  to  as  “ I EC  
Publ i cati on (s)” ).  The i r preparati on  i s  en trusted  to  techn ical  commi ttees;  any I EC  Nati onal  Comm i ttee  i n terested  
i n  the  sub ject dea l t  wi th  may parti ci pate  i n  th i s  preparatory work.  I n ternati onal ,  governmen ta l  and  non -
governmen ta l  organ izati ons  l i a i s i ng  wi th  the  I EC  a l so  parti ci pate  i n  th i s  preparati on .  I EC  col l aborates  cl osel y 
wi th  the  I n ternational  Organ izati on  for Standard izati on  ( I SO)  i n  accordance  wi th  cond i ti ons  determ ined  by 
ag reement between  the  two  organ izati ons.  

2 )  The  formal  deci s ions  or ag reemen ts  of I EC  on  techn ical  matters  express,  as  nearl y as  poss ib l e,  an  i n ternati onal  
consensus  of op i n i on  on  the  re l evan t  subjects  s i nce  each  techn ical  commi ttee  has  represen tati on  from  a l l  
i n terested  I EC  Nati onal  Commi ttees.   

3 )  I EC  Publ i cati ons  have  the  form  of recommendati ons  for i n ternati ona l  u se  and  are  accepted  by I EC  Nati onal  
Commi ttees  i n  that  sense.  Wh i l e  a l l  reasonabl e  efforts  are  made  to  ensu re  that  the  techn ica l  con ten t  of I EC  
Publ i cati ons  i s  accu rate,  I EC  cannot be  hel d  responsibl e  for the  way i n  wh i ch  they are  used  or for any 
m is in terpretati on  by any end  u ser.  

4 )  I n  order to  promote  i n ternational  u n i form i ty,  I EC  Nati onal  Commi ttees  undertake  to  appl y I EC  Pub l i cati ons  
transparen tl y to  the  maximum  exten t  possib l e  i n  thei r nati ona l  and  reg i onal  publ i cati ons.  Any d i vergence  
between  any I EC  Publ i cati on  and  the  correspond i ng  nati onal  or reg ional  pub l i cati on  sha l l  be  cl earl y i nd i cated  i n  
the  l a tter.  

5)  I EC  i tse l f does  not  provi de  any a ttestati on  of con form i ty.  I ndependen t  certi fi cati on  bod ies  provi de  con form i ty 
assessmen t services  and ,  i n  some  areas,  access  to  I EC  marks  of conform i ty.  I EC  i s  not  responsib le  for any 
services  carri ed  ou t  by i ndependen t  certi fi cati on  bod i es .  

6)  Al l  u sers  shou l d  ensu re  that  they have  the  l atest ed i ti on  of th i s  publ i cati on .  

7)  N o  l i abi l i ty shal l  a ttach  to  I EC  or i ts  d i rectors,  employees,  servan ts  or agen ts  i n cl ud i ng  i nd i vi dual  experts  and  
members  of i ts  techn ical  commi ttees  and  I EC  Nati onal  Commi ttees  for any personal  i n j u ry,  property damage  or 
other damage  of any natu re  whatsoever,  whether d i rect  or i nd i rect,  or for costs  ( i ncl ud 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 cati ons.   

8)  Atten tion  i s  d rawn  to  the  Normati ve  references  ci ted  i n  th i s  publ i cati on .  U se  of the  referenced  publ i cati ons  i s  
i nd i spensabl e  for the  correct app l i cati on  of th i s  pub l i cati on .  

9)  Atten ti on  i s  d rawn  to  the  possib i l i ty that  some  of the  e l emen ts  of th i s  I EC  Publ i cati on  may be  the  subj ect  of 
paten t ri gh ts .  I EC  shal l  not  be  he l d  responsibl e  for i den ti fyi ng  any or a l l  such  paten t  ri gh ts .  

The  main  task of I EC techn ical  commi ttees  i s  to  prepare  I n ternational  Standards.  I n  
exceptional  ci rcumstances,  a  techn ical  commi ttee  may propose  the  publ ication  of a  techn ical  
speci fication  when  

•  the  requ i red  support cannot be  obtained  for the  publ ication  of an  I n ternational  Standard ,  
despi te  repeated  efforts,  or 

•  the  subject i s  sti l l  under techn ical  development or where,  for any other reason ,  there  i s  the  
fu ture  bu t no  immed iate  possibi l i ty of an  agreement on  an  I n ternational  Standard .  

Techn ical  speci fications  are  subject to  review wi th in  three  years  of publ ication  to  decide  
whether they can  be  transformed  in to  I n ternational  Standards.   
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I EC  TS  61 508-3-1 ,  wh ich  i s  a  techn ical  speci fication ,  has  been  prepared  by subcommi ttee  
65A:  System  aspects,  of I EC techn ical  commi ttee  65:  I ndustria l -process  measurement,  control  
and  au tomation .  

The  text of th is  techn ical  speci fication  i s  based  on  the  fol lowing  documents:  

Enqu i ry d raft  Report  on  voti ng  

65A/780/DTS  65A/802/RVC 

 
Fu l l  i n formation  on  the  voting  for the  approval  of th is  techn ical  speci fication  can  be  found  in  
the  report on  voting  i nd icated  i n  the  above  table.  

Th is  publ ication  has  been  drafted  i n  accordance  wi th  the  ISO/IEC Di rectives,  Part 2 .  

A l i st  of a l l  parts  i n  the  I EC  61 508  series,  publ ished  under the  general  ti tl e  Functional safety 
of electrical/electronic/programmable electronic safety-related systems,  can  be  found  on  the  
I EC  websi te.  

The  commi ttee  has  decided  that the  con ten ts  of th is  publ ication  wi l l  remain  unchanged  un ti l  
the  stabi l i ty date  ind icated  on  the  I EC  websi 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  

•  transformed  i n to  an  I n ternational  standard ,  

•  reconfi rmed ,  

•  wi thdrawn ,  

•  replaced  by a  revised  ed i ti on ,  or 

•  amended .  

A b i l i ngual  version  of th is  publ ication  may be  i ssued  at a  l ater date.  
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I NTRODUCTION  

The  requ i rements  set ou t i n  th is  techn ical  speci fication  deal  wi th  the  reuse  of software  
e lements  when  they are  in tended  to  form  part of a  safety function .  

I n  many fie lds  of au tomation ,  software  e lements  are  used  today i n  support of safety functions.  
Such  appl ications  wi l l  certa in ly be  fu rther developed  and  extended .  Software  eng ineers,  
however,  do  not a lways  wish  to  wri te  the  software  for these  appl ications  from  scratch ,  bu t wi l l  
i n  many cases  use  a l ready existing  software  and  i n tegrate  i t  wi th  the  new appl ication  wh ich  
m ight be  s l i gh tly d i fferen t from  the  one  for wh ich  the  software  was  orig inal ly speci fied .  

I n  I EC  61 508-3:201 0,  a  requ i rement i s  g i ven  i n  7 . 4 . 2 . 1 2 .  I t  offers  three  rou tes  to  the  
ach ievement of the  necessary i n tegri ty for the  pre-existi ng  software  element.  The  
requ i rements  to  comply wi th  the  second  route,  Rou te  2s ,  are  defined  in  I EC  61 508-2: 201 0,  

7 . 4 . 1 0 .  

Th is  en tai l s  that I EC  61 508-3:201 0  –deal ing  sole ly wi th  software  –refers  to  requ i rements  i n  
I EC  61 508-2: 201 0  wh ich  concerns  complete  systems  includ ing  hardware  bu t exclud ing  
software  (see  I EC  61 508-2: 201 0,  1 . 1  enumeration  “e“) .  

Th is  techn ical  speci fication  defines  the  requ i rements  for software  e lements  expl ici tl y,  because  
I EC  61 508-2: 201 0  excludes  software,  and  i s  i n tended  to  replace  the  text of the  second  bu l let 
(“rou te  2s”)  of a) ,  7 . 4 . 2 . 1 2  i n  I EC 61 508-3:201 0  i n  a  fu ture  revision  of I EC 61 508-3.  
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FUNCTIONAL SAFETY OF ELECTRICAL/ELECTRONIC/PROGRAMMABLE  
ELECTRONIC SAFETY-RELATED SYSTEMS –  

 
Part 3-1 :  Software requirements  –  

Reuse of pre-existing  software elements   
to  implement al l  or part of a  safety function  

 
 
 

1  Scope 

Th is  Techn ical  Speci fication  presents  requ i rements  by the  appl ication  of wh ich  pre-existing  
software  e lements  may be  cla imed  to  be  proven-in -use  for a l l  or a  part  of safety function (s)  of 
S I L1  or S I L  2 .  

2  Normative references  

The  fol lowing  documents  are  referred  to  i n  the  text i n  such  a  way that some  or a l l  of thei r 
con ten t consti tu tes  requ i rements  of th is  document.  For dated  references,  on ly the  ed i tion  
ci ted  appl ies.  For undated  references,  the  l atest ed i tion  of the  referenced  document ( includ ing  
any amendments)  appl ies.  

I EC  61 508-3: 201 0,  Functional safety of electrical/electronic/programmable electronic safety-
related systems – Part 3:  Software requirements 

3  Terms and  defin i tions  

No terms  and  defin i ti ons  are  l i sted  in  th is  document.  

I SO  and  I EC  main tain  terminolog ical  databases  for use  i n  standard ization  at the  fol lowing  
addresses:  

•  I EC  Electroped ia:  avai lable  at h ttp: //www.electroped ia.org / 

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

4 Requirements  

4.1  Notes  1  to  4  below apply to  the  en ti re  Clause  4  (4 . 2  to  4 . 9) .   

NOTE  1  Any documen tati on  requ i red  by a  cl ause  i n  th i s  document cou l d  e i ther be  avai l ab l e  wi th  the  pre-exi sti ng  
software  or cou l d  be  i ncl uded  as  part  of the  documen tati on  of the  safety re l ated  fu ncti on .   

NOTE  2  A reused  software  functi on  i n  th i s  documen t means  a  functi on  speci fi ed  on  the  l evel  of the  requ i remen ts  
speci fi cati on  (see  I EC  61 508-3: 201 0,  7 . 2 ) .  A reused  software  functi on  does  not  refer to  a  programming  l anguage  
construct.  

NOTE  3  Cond i ti ons  are  set  for the  d ata  on  the  h i s tory of the  pre-existi ng  software  i n  4 . 2  b)  and  c) .  The  fu l fi lmen t  
of these  cond i ti ons  does  not  en tai l  that  the  software  i s  d eterm in i sti c:  h i dden  i n ternal  s tates  of the  software  can  
affect  i ts  execu ti on  even  when  the  requ i red  combinati on  as  speci fi ed  i n  4 . 2  b)  and  c)  i s  exactl y the  same.  The  u se  
of pre-exi sti ng  software  i s  thus  restri cted  by 4 . 7 .  

NOTE  4  I n  some  cases  (e . g .  i n pu t  d ata  are  ana l ogue  data  or a  cl ock s i gna l )  the  demonstrati on  of proven - i n -use  
for software  cou l d  be  d i ffi cu l t.  

 

4.2  An  element shal l  on ly be  regarded  as  proven-in -use  when :  

a)  i ts  description :  

1 )  exists  and  i s  avai lable;  

2 )  fu l fi l s  the  requ i rements  of I EC  61 508-3:201 0,  7 . 2 ;  

3)  describes  the  previous  use,  

Copyright International  Electrotechnical  Commission  
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and  

b)  the  execu tion  of the  software  wi th  a l l  combinations  of a l l  cla imed  

– combinations  of i npu t data,  

– sequences  of execu tion  of the  reused  software  function(s) ,  

– tim ing  re lations  wi th in  sequences  of execu tion  of the  reused  software  function (s)   

wh ich  wi l l  occur i n  the  in tended  use  are  documented ;  

and  

c)  combinations  of a l l  

– i npu t data,  

– sequences  of execu tion  of the  reused  software  function(s),  

– tim ing  relations  wi th in  sequences  of execu tion  of the  reused  software  function (s)  

wh ich  are  not part  of the  proven-in -use  cla im ,  comply wi th  4 . 8 ,  

and  

d )  the  combinations  described  i n  4 . 2  b)  that wi l l  be  used  i n  the  i n tended  use  have  occurred  i n  
the  previous  use  wi th  the  same  re lati ve  frequency.  Th is  fu ture  frequency shal l  be  j usti fi ed  
i n  comparison  to  the  previous  use  and  documented .  

and  

e)  there  i s  adequate  evidence  to  demonstrate  the  completeness  of the  documentation ,  

and  

f)  the  e lement together wi th  the  hardware  on  wh ich  i t  wi l l  run  wi l l  be  subject to  documented   

– analysis  of any operational  experience  of the  i n tegrated  hardware  and  software  
e lement;  

– su i tabi l i ty analysis  of the  hardware  and  software  element;  

– testing  of the  hardware  and  software  e lement.  Th is  documentation  i ncludes:  

•  speci fication  of the  goals  of the  test runs  from  the  properties  documented  in  4 . 2  a) ,  
b)  and  d )  above;  

•  deta i l s  of the  testi ng  for each  i nd ividual  goal ;  

•  an  estimate  of the  confidence  wi th  wh ich  the  testing  establ ished  each  i nd ividual  
goal ;  

•  a  demonstration  that the  estimated  confidence  i s  appropriate  to  the  goal  and  the  
test resu l ts.  

NOTE  1  Su i tab i l i ty ana l ys i s  and  testi ng  focuses  on  the  d emonstrati on  of a  hardware  and  software  e l ement’ s  
performance  wi th i n  the  i n tended  appl i cati on .  The  resu l ts  of exi sti ng  ana l yses  and  testi ng  cou l d  be  taken  i n to  
accoun t.  Th i s  i n cl u des  functi onal  behaviou r,  accu racy,  behaviou r i n  the  case  of a  fau l t,  time  response,  response  to  
overl oad ,  usabi l i ty (e . g . ,  avoi dance  of human  error)  and  main ta i nabi l i ty.  

NOTE  2  A mathemati cal  parti ti on i ng  of the  i npu t  d ata  can  be  he lpfu l  to  i den ti fy a l l  proven - i n -use  combinati ons.  

NOTE  3  By “ i npu t  data”  i s  mean t  a l l  i npu t  data  to  the  software  e l ement.  For example ,  i t  can  be  that the  hardware  
on  wh i ch  the  software  e l ement ru ns  generates  i n ternal  d ata  that  are  i npu t to  the  software,  such  as  d i agnosti cs .  

NOTE  4  The  t im i ng  re l ati ons  most  often  found  and  most  i n  need  of veri fi cati on  are  l i n ear tim i ng  re l a ti ons  of the  

form  (fastest  possi b l e  time  <=  execu ti on  time  <=  l ongest  possi b l e  time).  There  are  practi ca l  methods  for veri fyi ng  
and  checki ng  the  mu tua l  consi stency of t im ing  requ i rements  of such  a  form.  

 

4.3  The  documentary evidence  requ i red  by 4 . 2  shal l   

a)  demonstrate  that the  fol lowing  features  and  phenomena of the  previous  experience  
evaluated  for the  proven-in -use  cla im  are  i dentical  i n  the  i n tended  use  of the  e lement:  

– hardware  (e. g .  processor,  memory,  clock,  bus  behaviour)  and  demand  profi l es;  
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– configuration  (e. g . ,  compi ler options  used  i n  compi l i ng  the  source  code  for the  
proposed  use,  i n i tia l i sation  of program  variables  and  constan ts,  the  hardware  
configuration  on  wh ich  the  software  wi l l  execu te);  

– software  i n terfaces;   

– l i braries  ( i nclud ing  source  code  l ibraries  as  wel l  as  l i braries  of b inary code);  

– operating  system,  i n terpreters  (for example,  those  used  to  emu late  processor 
arch i tectures  on  processors  wh ich  do  not share  that arch i tectu re);  

– translator (compi ler) ,  l i nker,  code  generators;  

and  

b)  contain  a  complete  description  of the  cond i tions  of use  of the  pre-existing  software.  

NOTE  1  The  cond i ti ons  of use  (operati ona l  profi l e)  i ncl ude  a l l  the  factors  that  can  tri gger systemati c  fau l ts  i n  the  
hardware  and  software  of the  e l emen t.  For example  add i ti ona l  modes  of use,  functi ons  performed ,  human  factors .  

NOTE  2  Much  of th i s  i n formati on  can  be  l ocated  i n  the  safety manual  (see  I EC  61 508-3: 201 0 ,  7 . 4 . 2 . 1 2) .  

 

4.4 The  documentary evidence  requ i red  by 4 . 2  shal l  demonstrate  that there  was  a  
comprehensive  fai lu re  detection  i n  the  observation  period ,  that i s ,  for the  time  period  i n  wh ich  
the  behavior of a l l  

– proven-in -use  combinations  of i npu t data,  

– sequences  of execu tion  of the  reused  software  function(s),  

– tim ing  re lations  wi th in  sequences  of execu tion  of the  reused  software  function(s)  

was  observed .  I t  shal l  be  demonstrated  that any i nd ividual  fa i lu re  caused  by the  software  
wou ld  have  been  detected  and  reported .  

The  documentation  of,  analysis  of,  and  evaluation  of the  consequences  of reported  fa i l u res  
shal l  be  provided .  

NOTE  1  The  col l ecti on  of evi dence  for proven - i n -use  e l emen ts  requ i res  an  effecti ve  system  for reporti ng  fa i l u res.  

NOTE  2  Th i s  techn ical  speci fi cati on  does  not u se  the  concept of probabi l i sti c  fa i l u re  rate  for software.  

 

4.5 Differences  between  the  previous  cond i tions  of use  (see  4 . 3  Note  1 )  and  those  that wi l l  
be  experienced  by the  PE  safety-related  system  shal l  be  documented .  An  impact analysis  on  
the  d i fferences  shal l  be  carried  ou t and  documented  using  a  combination  of appropriate  
analytical  methods  as  wel l  as  speci fic testi ng ,  i n  order to  demonstrate  that the  l i kel ihood  of 
systematic fau l ts  wh ich  cou ld  cause  dangerous  fa i lu res  i s  l ow enough  that the  requ i red  safety 
i n tegri ty l evel (s)  of the  safety function(s)  us ing  the  e lement i s  ach ieved .  

 

4.6  A proven-in -use  safety j usti fication  shal l  be  documented ,  us ing  the  i n formation  
avai lable  from  4 .3 ,  that the  e lement supports  the  requ i red  safety function  wi th  the  requ i red  
SI L.  Th is  shal l  i nclude:  

a)  derivation  from  the  software  safety requ i rements  speci fication  (see  I EC  61 508-3: 201 0,  
7 . 2)  of the  PE  safety-related  system;  

b)  the  resu l ts  of testing  the  e lement for the  i n tended  appl ication ;  

c)  the  documentary evidence  as  described  i n  4 . 3 ;  

d )  the  proof that the  e lement has  adequate  previous  use.  
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4.7  The  requ i rements  of th is  document shal l  on ly be  used  when  reusing  software  for S I L  1  
and  S IL  2 .  

NOTE  The  l im i tati on  of the  u se  of proven -in -use  software  to  S I L  1  and  S I L  2  i s  d ue  to  the  fact  that  the  methods  
classi fi ed  as  HR from  the  tables  i n  I EC  61 508-3  201 0 ,  Annexes  A and  B ,  up  to  S I L  2  mai n l y add ress  on l y b l ack-box 
aspects  of behaviou r.  

 

4.8  Evidence  shal l  be  g iven  that reused  software  functions  of the  pre-existing  software  that 
have  not been  adequately ( in  accordance  wi th  4 . 2 ,  4 . 3  and  4. 4)  covered  in  the  proven-in -use  
demonstration ,  have  no  adverse  affect on  the  safety i n tegri ty of the  E/E/PE  safety-related  
system.  

NOTE  Th i s  requ i remen t can  be  ach i eved  by ensu ri ng  that  the  reused  software  functi ons  are  phys ical l y or 
e l ectri ca l l y d i sabl ed  or demonstrati on  that the  i npu t data  for the  software  are  restri cted  i n  a  way that  these  
functi ons  are  excl uded  from  the  operati onal  con fi gu rati on ,  or by o ther forms  of argumen ts  and  evidence.  

 

4.9  After any mod i fication  at a l l ,  the  formerly proven-in -use  software  shal l  no  l onger be  
taken  to  be  proven-in -use.  Any fu ture  mod i fication  to  proven-in -use  software  shal l  comply wi th  
the  requ i rements  of I EC  61 508-3: 201 0,  7 . 8 .  

NOTE  Mod i fi ed  software  i s  not  any more  “proven -i n -use” ,  and  therefore  fa l l s  ou tsi de  the  scope  of th i s  document.  
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