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Table  59  – MRP MRM  parameters  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 29  

Table  60  – MRP MRC parameters  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 29  

Table  61  – MRP M IM  parameters  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 30  

Table  62  – MRP M IC  parameters  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 31  

Table  A. 1  – Compatible  mode  MRP_Option  for  MRP_Test  Substi tu tions  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 62  

Table  A.2  – Compatible  mode  MRP_Option  frames  MRP_TestMgrNAck and  
MRP_TestPropagate  Substi tu tions  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 62  

 

C
o
p
y
r
i
g
h
t
e
d
 
m
a
t
e
r
i
a
l
 
l
i
c
e
n
s
e
d
 
t
o
 
U
n
i
v
e
r
s
i
t
y
 
o
f
 
T
o
r
o
n
t
o
 
b
y
 
T
h
o
m
s
o
n
 
S
c
i
e
n
t
i
f
i
c
,
 
I
n
c
.
 
(
w
w
w
.
t
e
c
h
s
t
r
e
e
t
.
c
o
m
)
.
 
 
T
h
i
s
 
c
o
p
y
 
d
o
w
n
l
o
a
d
e
d
 
o
n
 
2
0
1
6
-
0
4
-
2
8
 
0
5
:
1
2
:
4
6
 
-
0
5
0
0
 
b
y
 
a
u
t
h
o
r
i
z
e
d
 
u
s
e
r
 
U
n
i
v
e
r
s
i
t
y
 
o
f
 
T
o
r
o
n
t
o
 
U
s
e
r
.
 
 
N
o
 
f
u
r
t
h
e
r
 
r
e
p
r
o
d
u
c
t
i
o
n
 
o
r
 
d
i
s
t
r
i
b
u
t
i
o
n
 
i
s
 
p
e
r
m
i
t
t
e
d
.



I EC  62439-2:201 6    I EC  201 6  – 7  – 

INTERNATIONAL ELECTROTECHNICAL COMMISSION  

____________ 

 
I NDUSTRIAL  COMMUNICATION  NETWORKS –  

H IGH  AVAILAB IL ITY AUTOMATION  NETWORKS –  
 

Par t  2:  Med i a Red u n dan cy  Pro toco l  (MRP)  
 

FOREWORD 

1 )  The  I n ternati onal  E l ectrotechn i cal  Commiss i on  ( I EC)  i s  a  worl dwi de  organ i zat i on  for  s tandard i zati on  compri s i ng  
al l  nati onal  e l ectrotechn i cal  comm i ttees  ( I EC  Nati onal  Comm i ttees) .  The  object  o f  I EC  i s  to  promote  
i n ternati onal  co-operati on  on  al l  questi ons  concern i ng  s tandard i zati on  i n  the  e l ectri cal  and  e l ectron ic  f i e l ds .  To  
th i s  end  and  i n  add i t i on  to  o ther  acti vi t i es ,  I EC  publ i shes  I n ternati onal  Standards ,  Techn i cal  Speci fi cati ons ,  
Techn i cal  Reports ,  Publ i cl y  Avai l abl e  Speci f i cat i ons  (PAS)  and  Gu i des  (hereafter  referred  to  as  “ I EC  
Publ i cati on (s) ”) .  The i r  preparati on  i s  en trusted  to  techn i cal  comm i ttees;  any  I EC  Nati onal  Commi ttee  i n terested  
i n  the  subj ect  deal t  wi th  may part i ci pate  i n  th i s  preparatory  work.  I n ternati onal ,  g overnmen tal  and  non -
governmen tal  organ i zat i ons  l i ai s i ng  wi th  the  I EC  al so  part i c ipate  i n  th i s  preparati on .  I EC  co l l aborates  cl ose l y  
wi th  the  I n ternati onal  Organ i zati on  for  Standard i zat i on  ( I SO)  i n  accordance  wi th  cond i t i ons  determ ined  by  
ag reement  between  the  two  organ i zati ons .  

2 )  The  formal  deci s i ons  or  ag reemen ts  of  I EC  on  techn i cal  matters  express,  as  nearl y  as  poss ibl e,  an  i n ternat i onal  
consensus  o f  op i n i on  on  the  re l evan t  subjects  s i nce  each  techn i cal  comm i ttee  has  represen tati on  from  al 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 onal  u se  and  are  accepted  by I EC  Nati onal  
Comm i ttees  i n  that  sense.  Wh i l e  al l  reasonable  e fforts  are  made  to  ensu re  that  the  techn ical  con ten t  o f  I EC  
Publ i cati ons  i s  accu rate ,  I EC  cannot  be  hel d  responsi bl e  for  the  way i n  wh i ch  they are  used  or  for  any 
m i s i n terpretati on  by  any end  u ser.  

4)  I n  order  to  promote  i n ternati onal  u n i form i ty,  I EC  Nati onal  Commi ttees  undertake  to  appl y  I EC  Publ i cati ons  
transparen tl y  to  the  maximum  exten t  possi bl e  i n  the i r  nat i onal  and  reg i onal  publ i cati ons .  Any d i vergence  
between  any I EC  Publ i cat i on  and  the  correspond i ng  nati onal  or  reg i onal  publ i cati on  shal l  be  cl earl y  i nd i cated  i n  
the  l atter.  

5)  I EC  i tse l f  does  no t  provi de  any attestat i on  o f  con form i ty.  I ndependen t  cert i f i cati on  bod ies  provi de  con form i ty  
assessmen t  servi ces  and ,  i n  some  areas,  access  to  I EC  marks  of  con form i ty.  I EC  i s  not  responsi bl e  for  any 
servi ces  carri ed  ou t  by  i n dependen t  cert i f i cati on  bod i es .  

6)  Al l  u sers  shou ld  ensu re  that  they have  the  l atest  ed i t i on  o f  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,  servan ts  or  agen ts  i ncl u d i ng  i nd i vi dual  experts  and  
members  o f  i ts  techn i cal  comm i ttees  and  I EC  Nati onal  Commi ttees  for  any personal  i n j u ry,  property  damage  or 
o ther  damage  o f  any natu re  whatsoever,  whether d i rect  or  i n d i rect,  o r  for  costs  ( i n cl ud i ng  l egal  fees)  and  
expenses  ari s i ng  ou t  o f  the  publ i cat i on ,  u se  o f,  o r  re l i ance  upon ,  th i s  I EC  Publ i cati on  or  any o ther  I EC  
Publ i cati ons .   

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

I n ternational  Standard  IEC  62439-2  has  been  prepared  by subcommi ttee  65C:  I ndustrial  
networks,  of  I EC  techn ical  commi ttee  65:  I ndustrial -process  measurement,  con trol  and  
au tomation .  

Th is  second  ed i ti on  cancels  and  replaces  the  fi rst  ed i tion  publ i shed  i n  201 0.  Th is  ed i ti on  
consti tu tes  a  techn ical  revis ion .  

Th is  ed i t ion  i ncludes  the  fo l lowing  s ign i fi can t  techn ical  changes  wi th  respect  to  the  previous  
ed i ti on :  

– add ing  a  protocol  extension  to  se lect  the  med ia  redundancy manager au tomatical l y;  

– add ing  a  protocol  to  redundan tl y  connect  med ia  redundancy protocol  r i ngs.  

C
o
p
y
r
i
g
h
t
e
d
 
m
a
t
e
r
i
a
l
 
l
i
c
e
n
s
e
d
 
t
o
 
U
n
i
v
e
r
s
i
t
y
 
o
f
 
T
o
r
o
n
t
o
 
b
y
 
T
h
o
m
s
o
n
 
S
c
i
e
n
t
i
f
i
c
,
 
I
n
c
.
 
(
w
w
w
.
t
e
c
h
s
t
r
e
e
t
.
c
o
m
)
.
 
 
T
h
i
s
 
c
o
p
y
 
d
o
w
n
l
o
a
d
e
d
 
o
n
 
2
0
1
6
-
0
4
-
2
8
 
0
5
:
1
2
:
4
6
 
-
0
5
0
0
 
b
y
 
a
u
t
h
o
r
i
z
e
d
 
u
s
e
r
 
U
n
i
v
e
r
s
i
t
y
 
o
f
 
T
o
r
o
n
t
o
 
U
s
e
r
.
 
 
N
o
 
f
u
r
t
h
e
r
 
r
e
p
r
o
d
u
c
t
i
o
n
 
o
r
 
d
i
s
t
r
i
b
u
t
i
o
n
 
i
s
 
p
e
r
m
i
t
t
e
d
.



 – 8  – I EC  62439-2:201 6    I EC  201 6  

The  text  of  th i s  s tandard  i s  based  on  the  fo l l owing  documents:  

FDIS  Report  on  vo ti ng  

65C/834/FDIS  65C/841 /RVD  

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

Th is  publ i cation  has  been  drafted  i n  accordance  wi th  I SO/IEC  D i recti ves,  Part  2 .  

Th is  I n ternational  Standard  i s  to  be  read  i n  con junction  wi th  I EC  62439-1 .  

A l i st  o f  al l  parts  of  the  I EC  62439  series,  publ i shed  under the  general  t i t l e  Industrial 
communication networks – High availability automation networks,  can  be  found  on  the  I EC  
websi te.  

The  commi ttee  has  decided  that  the  con ten ts  of  th i s  publ i cation  wi l l  remain  unchanged  un ti l  
the  stabi l i ty  date  i nd icated  on  the  I EC  web  s i te  under "h ttp: //webstore. i ec. ch"  i n  the  data 
re lated  to  the  speci fi c  publ ication .  At  th i s  date,  the  publ ication  wi l l  be   

•  recon fi rmed ,  

•  wi thdrawn,  

•  replaced  by a  revised  ed i t i on ,  or  

•  amended .  

 

IMPORTANT – Th e  ' co l o u r  i n s i d e'  l o g o  o n  t h e  co ver  pag e  o f  t h i s  p u b l i cat i o n  i n d i cates  
t h at  i t  c o n tai n s  co l o u rs  wh i ch  are  con s i d ered  t o  b e  u sefu l  f o r  t h e  co r rec t  
u n d ers tan d i n g  o f  i t s  co n ten ts .  Users  s h o u l d  t h erefo re  p r i n t  t h i s  d o cumen t  u s i n g  a  
co l o u r  p r i n ter .  
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INTRODUCTION  

The  IEC  62439  series  speci fi es  re levan t  pri nciples  for  h igh  avai labi l i ty  networks  that  meet  the  
requ i rements  for  i ndustrial  au tomation  networks.   

I n  the  fau l t- free  state  of  the  network,  the  protocols  of  the  IEC  62439  series  provide  
ISO/IEC/IEEE  8802-3  ( IEEE  802. 3)  compatible,  rel iable  data commun ication ,  and  preserve  
determ in ism  of  real - t ime  data commun icati on .  I n  cases  of  fau l t,  removal ,  and  i nsertion  of  a  
component,  they provide  determin isti c  recovery t imes.   

These  protocols  retain  fu l l y  the  typical  Ethernet  commun icati on  capabi l i t i es  as  used  i n  the  
offi ce  world ,  so  that  the  software  i nvolved  remains  appl i cable.  

The  market  i s  i n  need  of  several  network so lu tions,  each  wi th  d i fferen t  performance  
characteristics  and  functional  capabi l i t i es,  match ing  d i verse  appl i cati on  requ i rements.  These  
so lu tions  support  d i fferen t  redundancy topolog ies  and  mechan isms  wh ich  are  i n troduced  i n  
I EC  62439-1  and  speci fied  i n  the  other Parts  of  the  I EC  62439  series.  I EC  62439-1  al so  
d isti ngu ishes  between  the  d i fferen t  so lu tions,  g iving  gu idance  to  the  user.  

The  I EC  62439  series  fo l l ows  the  general  structu re  and  terms  of  the  IEC  61 1 58  series.  

The  I n ternational  E lectrotechn ical  Commission  ( IEC)  draws  atten ti on  to  the  fact  that  i t  i s  
claimed  that  compl iance  wi th  th is  document may i nvolve  the  use  of  a  paten t  concern ing  ri ng  
protocol  g i ven  i n  Clause  5 .  Table  1  g i ves  an  overview of  the  re levant  paten ts.  

Tab l e  1  – Paten t  i n fo rmat i o n   

No .  S t at u s  Co u n t r y  G ran t ed  Paten t  Nu m ber  
o r   

Ap p l i cat i o n  Num ber  ( i f  
p en d i n g )  

Ti t l e  

1  g ran ted  US  US  64301 51  Local  networki ng  wi th  redundancy properti es  
havi ng  a  redundancy manager 

 g ran ted  CA CA 2323429   

 g ran ted  CN  CN  1 1 71 95   

 g ran ted  NO NO 330908   

 g ran ted  EP  (AT,  BE ,  CH ,  
DE ,  DK,  ES,  FR,  
GB,  I T,  NL,  SE)  

EP  1 062787   

 

I EC  takes  no  posi ti on  concern ing  the  evidence,  val id i ty  and  scope  of  th is  paten t  ri gh t.  

The  holder  of  th is  paten t  ri gh t  has  assu red  the  IEC  that  he/she  i s  wi l l i ng  to  negotiate  l i cences  
e i ther free  of  charge  or  under reasonable  and  non-d iscrim inatory terms  and  cond i tions  wi th  
appl ican ts  th roughou t  the  world .  I n  th is  respect,  the  statement  of  the  holder of  th is  paten t  ri gh t  
i s  reg istered  wi th  I EC.  I n formation  may be  obtained  from:  

S iemens  Aktiengesel l schaft  

Otto-Hahn-Ring  6  

Mun ich  81 739   

Germany 

and  

H i rschmann  Au tomation  and  Con tro l  GmbH  

Stu ttgarter Strasse  45-51  
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Neckartenzl i ngen  72654 

Germany 

Atten tion  i s  d rawn  to  the  possibi l i ty  that  some  of  the  e lements  of  th i s  document  may be  the  
subject  of  paten t  ri gh ts  other  than  those  i den ti fi ed  above.  I EC  shal l  not  be  held  responsible  for 
i den ti fying  any or  al l  such  paten t  ri gh ts.  

I SO (www. iso. org/paten ts)  and  I EC  (h ttp: //paten ts. iec. ch /)  main tain  on- l i ne  data bases  of  
paten ts  re levan t  to  thei r  s tandards.  Users  are  encouraged  to  consu l t  the  data bases  for  the  
most  up  to  date  i n formation  concern ing  paten ts.  
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INDUSTRIAL  COMMUNICATION  NETWORKS –  
H IGH  AVAILAB IL ITY AUTOMATION  NETWORKS –  

 
Par t  2:  Med i a Red u n dan cy  Pro toco l  (MRP)  

 
 
 

1  Scope  

The  IEC  62439  series  i s  appl icable  to  h igh -avai labi l i ty  au tomation  networks  based  on  the  
ISO/IEC/IEEE  8802-3  ( IEEE  802.3)  (Ethernet)  technology.  

Th is  part  o f  the  I EC  62439  series  speci fi es  a  recovery protocol  based  on  a  ri ng  topology,  
designed  to  react  determ in isti cal l y  on  a  s i ng le  fai lu re  of  an  i n ter-swi tch  l i nk or  swi tch  i n  the  
network,  under the  con tro l  o f  a  ded icated  med ia redundancy manager node.  

2  No rmat i ve  referen ces  

The  fo l l owing  documents,  i n  whole  or  i n  part,  are  normati vely referenced  i n  th is  document  and  
are  i nd ispensable  for  i ts  appl i cation .  For dated  references,  on ly  the  ed i t ion  ci ted  appl ies.  For 
undated  references,  the  l atest  ed i t ion  of  the  referenced  document ( i nclud ing  any 
amendments)  appl ies.  

I EC  60050-1 91 ,  International Electrotechnical Vocabulary – Chapter 191: Dependability and 
quality of service 

I EC  61 1 58-6-1 0:201 4,  Industrial communication networks – Fieldbus specifications –  
Part 6-10: Application layer protocol specification – Type 10 elements 

I EC  61 784-1 ,  Industrial communication networks – Profiles – Part 1: Fieldbus profiles 

IEC  61 784-2,  Industrial communication networks – Profiles – Part 2: Additional fieldbus 
profiles for real-time networks based on ISO/IEC 8802-3 

IEC  62439-1 :201 0,  Industrial communication networks – High availability automation networks 
– Part 1: General concepts and calculation methods   
I EC  62439-1 :201 0/AMD1 :201 2 1  

ISO/IEC  1 01 64-1 ,  Information technology – Open Systems Interconnection – Systems 
Management: Object Management Function 

I SO/IEC/IEEE  8802-3  Standard for Ethernet 

I EEE  802. 1 D:2004,  IEEE Standard for Local and metropolitan area networks – Media Access 
Control (MAC) Bridges 

I EEE  802. 1 Q:201 1 ,  IEEE Standard for Local and metropolitan area networks – Media Access 
Control (MAC) Bridges and Virtual Bridge Local Area Network 

___________ 

1  A  consol i dated  vers i on  o f  th i s  publ i cati on  exi sts ,  compri s i ng  I EC  62439-1 :201 0  and  
I EC  62439-1 :201 0/AMD1 :201 2.  
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3  Term s ,  d ef i n i t i o n s ,  abb rev i at i o n s ,  ac ro n ym s ,  an d  co n ven t i o n s  

3. 1  Term s  an d  d ef i n i t i o n s  

For the  pu rposes  of  th is  document,  the  terms  and  defi n i t i ons  g iven  i n  I EC  60050-1 91 ,  as  wel l  
as  i n  I EC  62439-1 ,  as  wel l  as  the  fo l l owing ,  apply.  

3. 1 . 1   
i n terco n n ec t i o n  po r t  
port  o f  a  swi tch  that  i s  used  to  i n terconnect  two  ri ng  topolog ies  

3. 1 . 2   
i n terco n n ec t i o n  t o po l o g y  
topology i n  wh ich  two  ring  topolog ies  are  connected  

3. 2  Abbrev i at i o n s  an d  ac ro n ym s  

For the  purposes  of  th is  document,  the  abbreviations  and  acronyms  g iven  i n  I EC  62439-1  
apply,  i n  add i ti on  to  the  fo l lowing .  

ASE  Appl ication  Service  E lement 

CCM  Con tinu i ty  Check Messages  

CFM  Connectivi ty  Fau l t  Management 

CFM-MRP Connectivi ty  Fau l t  Management  for  MRP 

CPU  Central  Processing  Un i t  

FDB Fi l tering  Database  

LC-mode  Link Check mode  

LSB Least  S ign i fi can t  B i t  

MAID  Main tenance  Association  ID  

MD  Main tenance  Domain  

MD  Level  Main tenance  Domain  Level  

MEP Main tenance  End  Poin t  

MEPID  Main tenance  Associati on  End  Poin t  ID  

M IB  Management  I n formation  Base  

MRA Med ia  Redundancy Au tomanager 

MRC Med ia  Redundancy Cl ien t  

MRM  Med ia  Redundancy Manager 

MRP Med ia  Redundancy Protocol  

M IC  Med ia  Redundancy I n terconnection  Cl i en t  

M IM  Med ia  Redundancy I n terconnection  Manager 

RC-mode  Ring  Check mode  

3. 3  Co n ven t i o n s  

Th is  document  fo l l ows  the  conven tions  defined  i n  I EC  62439-1 .  

4 MRP Overv i ew  

Th is  document  speci fi es  the  Med ia Redundancy Protocol  (MRP) ,  a  recovery protocol  based  
on  a  ri ng  topology,  and  the  redundan t  i n terconnection  of  MRP  ri ngs  via  the  Med ia 
Redundancy I n terconnection  Protocol  as  shown  i n  Figu re  1 .  
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MRP  i s  designed  to  react  determ in istical l y  on  a  s ing le  fai l u re  of  an  i n ter-swi tch  l i nk or  swi tch  
i n  the  ri ng  or i n terconnection  topology.  

MRP  i s  based  on  functions  of  I SO/IEC/IEEE  8802-3  ( IEEE  802.3)  and  IEEE  802. 1 Q i nclud ing  
the  Fi l tering  Database  (FDB)  and  i s  l ocated  between  the  Data Link Layer and  Appl ication  
Layer (see  Figure  2) .  

NOTE  Layeri ng  i s  assumed  to  be  accord i ng  to  I EC  61 1 58-1 .  

A MRP  compl ian t  network shal l  have  a  ri ng  topology wi th  mu l ti ple  nodes.  

One  of  the  nodes  has  the  ro le  of  a  Med ia Redundancy Manager (MRM) .  The  function  of  the  
MRM  i s  to  observe  and  to  con tro l  the  ri ng  topology i n  order to  react  on  network fau l ts .  The  
MRM  does  th is  by send ing  frames  on  one  ring  port  over the  ri ng  and  receiving  them  from  the  
ri ng  over i ts  o ther  ri ng  port,  and  vi ce–versa i n  the  other  d i rection .  

The  other  nodes  i n  the  ri ng  have  the  ro le  of  Med ia  Redundancy Cl ien ts  (MRC) .  An  MRC 
reacts  on  received  recon figu rati on  frames  from  the  MRM  and  can  detect  and  s ignal  l i nk 
changes  on  i ts  ri ng  ports.   

Certain  nodes  or al l  nodes  i n  the  ri ng  may also  start  as  a Med ia  Redundancy Au tomanager 
(MRA) .  MRAs  select  one  MRM  among  each  other by us ing  a  voting  protocol .  The  remain ing  
MRAs  transi ti on  to  the  role  MRC.  

Each  node  i n  the  ri ng  i s  able  to  detect  the  fai l u re  or  recovery of  an  i n ter-swi tch  l i nk or  the  
fai lu re  or  recovery of  a  ne ighbori ng  node.  

To  redundantl y  connect  two  MRP  ri ngs,  two  nodes  of  each  ring  are  assigned  add i ti onal  ro les.  

One  of  the  nodes  has  the  ro le  of  a  med ia  redundancy i n terconnection  manager (M IM) ,  i n  
add i ti on  to  the  ro le  of  a  MRC or MRM.  The  functi on  of  the  M IM  i s  to  observe  and  to  con tro l  the  
redundan t  i n terconnection  topology i n  order  to  react  on  i n terconnection  fau l ts .  To  cover a  
maximum  of  appl i cations,  two  detecti on  methods  are  provided  by th i s  i n ternational  standard .  
The  M IM  can  observe  the  i n terconnection  topology by e i ther reacting  d i rectly  on  
i n terconnection  port  l i nk change  noti fi cation  messages  (LC-mode)  or  by send ing  test  frames  
on  the  i n terconnection  port  over the  connected  ri ngs  and  receiving  them  over i ts  ri ng  ports,  
and  vi ce–versa i n  the  other d i rection  (RC-mode) .  

The  other th ree  nodes  i n  the  i n terconnection  topology have  the  ro le  of  med ia  redundancy 
i n terconnection  cl i en ts  (M IC) ,  i n  add i t ion  to  the  ro le  of  a  MRC or MRM.  The  M IC  reacts  on  
received  recon fi gu rati on  frames  from  the  M IM ,  i t  can  detect  and  s ignal  l i nk changes  of  i ts  
i n terconnection  port,  and  i t  can  i ssue  l i nk change  noti f i cation  messages.   

As  described  i n  the  cou rse  of  th is  i n ternational  s tandard ,  LC-mode  has  the  advan tage  of  
restri cting  the  i n terconnection  test  frame  l oad  on ly  to  the  i n terconnection  l i nks,  whereas  RC-
mode  has  the  advan tage  of  deload ing  the  M ICs  from  in terconnection  test  frame processing .  
The  selection  of  the  mode  has  to  be  made  i n  accordance  wi th  the  requ i rements  of  the  
appl i cati on  and  i s  ou ts ide  the  scope  of  th is  i n ternational  s tandard .  

The  vendor may implement on ly the  LC-mode  or on ly  the  RC-mode or both  modes.  The  M IM  
and  al l  M ICs  of  one  MRP i n terconnection  topology shal l  be  con figu red  to  the  same mode.  
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MRP 

ri n gs

Redundan t

MRP 

In terconnect i on

topo logy

Manager ring port or interconnection  port in  forwarding  state

Manager ring  port or interconnection  port in  blocked state

Client ring  port or interconnection  port in  forwarding  state

Non ring  port

primary

i n terconnect i on

l i nk

secondary

i n terconnect i on

l i nk

IEC  

Fi g u re  1  – Two  MRP r i n g s  red u n dan t l y  co n n ec ted  v i a  MRP I n terco n n ec t i o n  

Each  MRP compl ian t  node  requ i res  an  IEEE  802. 1  compl ian t  swi tch  e lement  wi th  two  ring  
ports  connected  to  one  ri ng  and  shal l  have  the  abi l i ty  to  perform  at  l east  as  one  of  the  
fo l lowing :  

•  med ia  redundancy manager (MRM) ;  or 

•  med ia  redundancy cl i en t  (MRC) ;  or 

•  both  MRM  or  MRC (bu t  both  roles  shal l  not  be  acti ve  at  the  same  t ime  for the  same  ring ) .  

Each  Med ia Redundancy I n terconnection  compl ian t  node  requ i res  an  IEEE  802. 1  compl ian t  
swi tch  e lement  wi th  two  ri ng  ports  connected  to  one  ri ng ,  and  wi th  one  i n terconnection  port  
connected  to  another MRP ri ng  and  shal l  have  the  abi l i ty  to  perform  at  l east  as  one  of  the  
fo l lowing :  

•  both  MRC and  med ia redundancy i n terconnection  manager (M IM)  (both  ro les  shal l  be  
acti ve  at  the  same  time) ;  or  

•  both  MRM  and  M IM  (both  ro les  shal l  be  acti ve  at  the  same time) ;  or  

•  both  MRC and  med ia redundancy i n terconnection  cl i en t  (M IC)  (both  ro les  shal l  be  acti ve  
at  the  same  t ime) ;  or  
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•  both  MRM  and  M IC  (both  ro les  shal l  be  acti ve  at  the  same  time) .  

More  than  two  MRP ri ngs  may be  redundantl y  connected  by applyi ng  the  redundant  
i n terconnection  topology mu l t iple  t imes  from  one  ring  to  other ri ngs.  Th is  l eads  to  ri ngs  
con tain ing  mu l ti ple  nodes  con figu red  to  M IM  and  mu l tiple  nodes  con figu red  to  M IC.  A 
redundan t connection  of  more  than  two  rings  may also  be  ach ieved  by two  nodes  of  a  ri ng  
con tain ing  mu l tiple  i nstances  of  M IMs  or  M ICs.  

An  MRP compl ian t  node  may implement  mu l tiple  i nstances  of  the  MRC,  MRM,  MRA,  M IM  or  
M IC  functional i ty.  I n  th i s  case  i t  shal l  obey the  fo l lowing  con figu ration  ru les:  

•  i f  one  or  more  M IM  or  M IC  i nstances  are  acti ve  on  one  node,  then  there  shal l  be  on ly  one  
MRC or  one  MRM  or one  MRA i nstance  acti ve  on  th is  node  at  the  same time;  

•  i f  more  than  one  MRC or MRM  or MRA i nstances  are  acti ve  on  one  node,  then  no  M IC  or  
M IM  shal l  be  acti ve  on  th is  node  at  the  same time;   

•  i f  more  than  one  MRC or  MRM  or MRA instances  are  acti ve  on  one  node,  thereby 
connecting  the  re lated  ri ngs  connected  to  the  ri ng  ports  of  th i s  node,   then  there  shal l  be  
no  other  node  i n  the  network connecting  the  same  ri ngs  over i ts  MRC or MRM  or  MRA 
i nstances.   

The  fo l lowing  defin i t ions  and  chapters  wi th  MRP and  MRP I n terconnection  defi n i t i ons  always  
apply  to  one  MRP  instance  or one  MRP  I n terconnection  i nstance  per compl ian t  node.  Mu l ti ple  
acti vation  of  MRP instances  or  MRP I n terconnection  i nstances,  accord ing  to  the  con figu ration  
ru les  stated  above,  m igh t  demand  add i ti onal  requ i rements  to  correct  frame  processing  and  
frame  forward ing ,  wh ich  are  ou t  o f  the  scope  of  th i s  document.   

NOTE  Add i t i onal  i n terconnect i on  ports  can  be  u sed  to  connect  to  add i t i onal  ri ngs .  

The  MRP consists  of  a  service  and  a  protocol  en ti ty,  see  stack model  i n  Fi gu re  2 .  

The  service  en ti ty  speci fi es,  i n  an  abstract  way,  the  external ly  vi s ible  service  provided  by the  
Data Link Layer i n  terms  of:  

•  prim i ti ve  actions  and  events  of  the  service;  

•  parameters  associated  wi th  each  prim i ti ve  action  and  even t,  and  the  form  wh ich  they take,  
and ;  

•  i n terre lationsh ip  between  these  actions  and  even ts,  and  thei r  val id  sequences.  

MRP defines  the  services  provided  to :  

•  the  Appl i cation  Layer at  the  boundary between  the  Appl i cation  Layer and  the  Data Link 
Layer;  and  

•  the  MRP  Management  at  the  boundary between  the  Data Link Layer and  the  MRP 
Management.  

 

C
o
p
y
r
i
g
h
t
e
d
 
m
a
t
e
r
i
a
l
 
l
i
c
e
n
s
e
d
 
t
o
 
U
n
i
v
e
r
s
i
t
y
 
o
f
 
T
o
r
o
n
t
o
 
b
y
 
T
h
o
m
s
o
n
 
S
c
i
e
n
t
i
f
i
c
,
 
I
n
c
.
 
(
w
w
w
.
t
e
c
h
s
t
r
e
e
t
.
c
o
m
)
.
 
 
T
h
i
s
 
c
o
p
y
 
d
o
w
n
l
o
a
d
e
d
 
o
n
 
2
0
1
6
-
0
4
-
2
8
 
0
5
:
1
2
:
4
6
 
-
0
5
0
0
 
b
y
 
a
u
t
h
o
r
i
z
e
d
 
u
s
e
r
 
U
n
i
v
e
r
s
i
t
y
 
o
f
 
T
o
r
o
n
t
o
 
U
s
e
r
.
 
 
N
o
 
f
u
r
t
h
e
r
 
r
e
p
r
o
d
u
c
t
i
o
n
 
o
r
 
d
i
s
t
r
i
b
u
t
i
o
n
 
i
s
 
p
e
r
m
i
t
t
e
d
.



 – 1 6  – I EC  62439-2:201 6    I EC  201 6  

 

Fi g u re  2  – MRP s tack  

5  MRP Med i a red u n d an cy  beh av i o r  

5. 1  Gen eral  

The  fo l l owing  defin i t ions  for  Media redundancy protocol  ro les  always  refer to  one  i nstance  of  
the  MRP ro le.  

5.2  R i n g  po r t s  

The  MRM  and  the  MRC shal l  have  two  ri ng  ports.  

The  MRM  and  MRC shal l  be  able  to  detect  the  fai l u re  or  recovery of  a  l i nk on  a  ri ng  port  wi th  
mechan isms  based  on  ISO/IEC/IEEE  8802-3  ( I EEE  802.3) .  

The  MRM  and  MRC shal l  not  forward  MRP_Test frames,  MRP_TopologyChange  frames,  and  
MRP_LinkChange  frames  to  non-ring  ports.  

NOTE  R i ng  ports  are  expected  to  behave  as  i f  STP,  RSTP  or  MSTP  i s  d i sabled .  

A ring  port  shal l  take  one  of  the  fo l lowing  port  s tates:  

– D ISABLED 

Al l  frames  shal l  be  dropped .  

– BLOCKED 

Al l  frames  shal l  be  dropped  except  the  fo l l owing :  

•  MRP_TopologyChange  frames,  MRP_Test  frames  and  MRP_ TestMgrNAck frames;  

•  MRP_LinkChange  frames  and  MRP_TestPropagate  from  an  MRC;  

•  MRP_Option  frames;  

•  MRP_InTopologyChange  and  MRP_InLinkStatusPol l  from  an  M IM;  

•  MRP_InLinkChange  frames  from  an  M IC;  

•  frames  speci fi ed  i n  I EEE  802. 1 D-2004 Table  7-1 0  to  pass  ports  i n  “D iscard ing”  state  
(e. g .  LLDP,  IEEE  1 588-2008  PTP  peer to  peer frames) ;   
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•  frames  on ly  produced  or  consumed  by the  h igher l ayer  en ti t ies  of  th i s  node  and  never 
forwarded .   

– FORWARDING  

Al l  frames  shal l  be  passed  th rough  accord ing  to  the  forward ing  behavior  of  I EEE  802. 1 D.  

NOTE  I EEE  802. 1 D  refers  to  the  port  s tate  correspond i ng  to  BLOCKED  as  “D i scard i ng ” .   

5. 3  Med i a  Red u n dan cy  Man ag er  (MRM)  

One  ri ng  port  o f  the  MRM  shal l  be  connected  to  a  ri ng  port  of  an  MRC.  The  other  ri ng  port  o f  
that  MRC shal l  be  connected  to  a  ri ng  port  o f  another MRC or to  the  second  ring  port  o f  the  
MRM,  thereby form ing  a ri ng  topology as  shown  i n  Figu re  3 .  
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Fi g u re  3  – MRP  r i n g  t o po l o g y  w i t h  o n e  m an ag er  an d  c l i en t s  

The  MRM  shal l  con tro l  the  ri ng  state  by:  

•  send ing  MRP_Test  frames  at  a  con figu red  time  period  i n  both  d i recti ons  of  the  ri ng ;  

•  setting  one  ri ng  port  to  FORWARDING  state  and  the  other ri ng  port  to  BLOCKED  state  i f  i t  
receives  i ts  own  MRP_Test  frames  ( th is  means  that  the  ri ng  i s  closed ,  see  Fi gure  3) ;  

•  setting  both  ri ng  ports  to  FORWARDING  state  i f  i t  does  not  receive  i ts  own  MRP_Test 
frames  on  both  ri ng  ports  wi th in  a  con fi gured  t ime  accord ing  to  MRP_TSTdefau l tT,  
MRP_TSTshortT and  MRP_TSTNRmax i n  Table  59  ( th is  means  that  the  ri ng  i s  open ,  see  
Fi gu re  4) .  
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Fi g u re  4  – MRP  open  r i n g  w i t h  MRM  

The  fo l lowing  mechan ism  supports  synchron ization  between  MRM  and  MRC i n  ri ng  topology 
changes.  

The  MRM  shal l  i nd icate  changes  i n  the  ri ng  state  to  the  MRCs by means  of  
MRP_TopologyChange  frames.  

The  MRM  shal l  not  forward  MRP speci fi c  frames  (MRP_Test  frames,  MRP_TopologyChange  
frames,  MRP_LinkChange  frames)  between  i ts  ri ng  ports.  

I f  the  MRM  receives  an  MRP_LinkUp or  MRP_LinkDown  frame,  then  the  MRM  shal l  reduce  i ts  
test  mon i toring  time  accord ing  to  Table  59  to  accelerate  the  detection  of  the  open  ring .  When  
the  open  ri ng  i s  detected  then  the  MRM  shal l  set  one  ri ng  port  to  forward ing  state  and  shal l  
send  the  MRP_TopologyChange  frames  th rough  both  i ts  ri ng  ports.  

I f  parameter  MRP_REACT_ON_LINK_CHANGE i s  set,  see  Table  41 ,  the  MRM  shal l ,  on  
receiving  an  MRP_LinkDown  frame,  immediately  set  one  ri ng  port  to  forward ing  state  and  
shal l  then  send  the  MRP_TopologyChange  frames  th rough  i ts  ri ng  ports.  

The  MRM  shal l  send  to  the  MRCs  an  MRP_TopologyChange  frame  con tain ing  the  delay,  after  
wh ich  the  ri ng  topology change  wi l l  be  performed.  The  parameter  carrying  th i s  de lay i s  cal led  
MRP_In terval .  When  th is  t ime  has  expi red ,  al l  MRCs  shal l  clear  thei r  Fi l tering  Database  (FDB)  
i n formation  for thei r  ri ng  ports.  

Each  MRC shal l  send  the  con figu red  delay i n  MRP_In terval  to  the  MRM  i n  the  MRP_LinkUp 
and  MRP_LinkDown  frames  to  te l l  the  MRM  after wh ich  time  the  MRC wi l l  change  i ts  port  
s tate  from  BLOCKED  to  FORWARDING  (MRP_LinkUp frame)  or  from  FORWARDING  to  
BLOCKED  (MRP_LinkDown  frame) .  

Measures  shal l  be  i ncluded  to  preven t  the  MRM  from  remain ing  stuck i n  the  closed  state  i n  
case  of  node  fai lu re.  

The  MRM  shal l  not  forward  MRP_InTest  frames,  MRP_InLinkChange  frames,  
MRP_InLinkStatusPol l  frames  and  MRP_InTopologyChange  frames  between  i ts  ri ng  ports,  i f  
one  of  i ts  r i ng  port  i s  i n  the  port  s tate  BLOCKED.  
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The  MRM  shal l  process  MRP_InTopologyChange  frames.  I t  shal l  c lear i ts  FDB i f  requested  by 
an  MRP_InTopologyChange  frame i n  a  g i ven  t ime  i n terval  MRP_In terval .  I t  shal l  send  an  
MRP_TopologyChange  frame  i f  requested  by the  MRP_InTopologyChange  frame,  i n  order to  
ensure  that  al l  MRC,  M IM  and  M IC  i n  the  ri ng  domain  clear thei r  FDB at  the  same  time.  

5.4  Med i a  Red u n dan cy  Cl i en t  (MRC)  

Each  MRC shal l  forward  MRP_Test  frames  received  on  one  ring  port  to  the  other  ri ng  port  and  
vi ce  versa.  

I f  the  MRC detects  a  fai l u re  or  recovery of  a  ri ng  port  l i nk,  the  MRC may optional l y  noti fy  the  
change  by send ing  MRP_LinkChange  frames  th rough  both  of  i ts  r i ng  ports.  Each  MRC shal l  
forward  MRP_LinkChange  frames  received  on  one  ri ng  port  to  the  other ri ng  port  and  vice  
versa.  

Each  MRC shal l  forward  MRP_TopologyChange  frames  received  on  one  ri ng  port  to  the  other 
ri ng  port  and  vice  versa.  Each  MRC shal l  process  these  frames.  I t  shal l  c lear i ts  FDB i f  
requested  by an  MRP_TopologyChange  frame  i n  a  g i ven  t ime  i n terval  MRP_Interval .  

Each  MRC shal l  forward  MRP_InTest  frames,  MRP_InLinkChange  frames,  
MRP_InTopologyChange  frames  and  MRP_InLinkStatusPol l  frames  between  i ts  ri ng  ports,  i f  
no  M IM  and  no  M IC  i s  acti ve  on  the  node  at  the  same  t ime.  

5.5  Red u n d an cy  d omai n  

The  redundancy domain  represen ts  a  ri ng .  By defau l t,  al l  MRM  and  MRCs belong  to  the  
defau l t  domain .  A un ique  domain  ID  can  be  al located  to  al l  ri ng  nodes  of  one  ri ng  as  a  key 
attribu te.  Th i s  i s  especial l y  essential  to  d isti ngu ish  frames  i f  a  device  i s  member of  mu l tiple  
ri ngs  by implementing  mu l t iple  i nstances  of  MRMs  or MRCs.  A node  shal l  assign  exactl y  two  
un ique  ri ng  ports  per redundancy domain .  

NOTE  A devi ce  can  have  o ther  ports  than  the  two  ass i gned  to  MRP.  These  o ther ports  are  not  i n f l u enced  by  MRP.  

5.6  Med i a  L i n k  Ch eck  

To  enhance  the  qual i ty  of  the  l i nk detection  of  certain  ri ng  or  i n terconnection  ports,  a  med ia 
l i nk check protocol  may be  used.  I t  shal l  be  used  for  LC-mode.  

The  Con ti nu i ty  Check protocol ,  defined  i n  the  Connecti vi ty  Fau l t  Management  (CFM)  protocol  
su i te  wi th in  I EEE  802. 1 Q-201 1  and  fu rther speci fied  i n  th is  document  under the  name  
Connectivi ty  Fau l t  Management  for  MRP (CFM-MRP) ,  shal l  be  supported  as  med ia l i nk check 
protocol .  

CFM-MRP shal l  be  used  at  the  i n terconnection  ports  of  the  M IM  and  M ICs  when  operating  the  
ri ng  i n terconnection  i n  LC-mode.  CFM-MRP may be  used  at  the  i n terconnection  ports  i f  
operati ng  the  ri ng  i n terconnection  i n  RC-mode.   

CFM-MRP may also  be  used  at  the  ri ng  ports  of  MRP devices.  

5.7  App l i cat i o n  o f  t h e  Con t i n u i t y  Ch eck  p ro to co l  

5. 7. 1  Gen eral  

When  applying  the  CFM-MRP protocol  accord ing  to  the  speci fi cation  of  the  Continu i ty Check 
protocol  as  defined  i n  IEEE  802. 1 Q-201 1  to  check the  l i nks  between  ri ng -  or  i n terconnection  
ports,  then  the  ri ng -  and  i n terconnection  ports  represen t  Main tenance  End  Poin ts  (MEP)  
belong ing  to  a  Main tenance  Domain  (MD)  and  a Main tenance  Association  (MA)  i n  the  sense  
of  I EEE  802. 1 Q-201 1 .  
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An  MRP  device,  applying  the  CFM-MRP protocol  on  i ts  i n terconnection  ports  or  ri ng  ports,  
shal l  i n ternal l y  produce  a  MAUTypeChangeInd  event  when  the  Con tinu i ty  Check receiver 
i nstance  on  i ts  MRP port  has  detected  a  remote  Main tenance  End  Poin t  (MEP)  error by  
detecting  a  l i fetime  vio lation  of  the  Con ti nu i ty  Check messages  (CCM)  from  the  l i nked  remote  
MRP  devices  MEP  CFM-MRP in i t iator.  

5.7.2  Con t i n u i t y  Ch eck  Messag e  I n terval   

The  CCM  I n terval  to  be  used  shal l  be  e i ther 3 , 33  ms  or  1 0  ms  accord ing  to  I EEE  802. 1 Q-201 1 .  

5.7. 3  Mai n ten an ce  Domai n  Level   

The  Main tenance  Domain  Level  (MD  Level )  to  be  used  between  two  ri ng -  or  i n terconnection  
ports  of  two  MRP devices  shal l  be  level  0  for  l owest  l evel  physical  connections.  Thereby also  
the  f i xed  CCM  Mu l ti cast  MAC Address  01 -80-C2-00-00-30  i s  assigned  accord ing  to  
IEEE   802. 1 Q-201 1 .  

5.7.4  Mai n ten an ce  Assoc i at i o n  ID  (MAID)  

The  Main tenance  Association  ID  (MAID)  accord ing  to  I EEE  802. 1 Q-201 1  to  be  used  may be  
as  speci fi ed  i n  Table  2  

Tab l e  2  – Cod i n g  o f  t h e  Mai n ten an ce  Asso c i at i o n  ID  (MAID)  

Su b f i e l d  Val u e  

Main tenance  Domain  Name  Format  

(Character  Stri ng )  

4  

Mai n tenance  Domain  Name  Leng th  Vari able  

Mai n tenance  Domain  Name  Character  s tri ng  con tai n i ng :  

– fo r  ri ng  ports :  

 the  MRP  Domai n  name  

– for  i n terconnect i on  ports :  

The  I n terconnecti on  name  p l us  e i ther  a  s tri ng  
extensi on  . prm  for  primary l i nk or  . sec  for  secondary 
l i nk o r  . na  du ri ng  startup.

 a
 

Short  MA Name  Format  

(2 -octet  i n teger)  

3  

Short  MA Name  Leng th  2  

Short  MA Name  two  Octets  con tai n i ng :   

– for  r i ng  ports :   

     0x0000  

– for  i n terconnect i on  ports :  

     I n terconnecti on  I D  MRP_I n ID .  

a
 For  a  CCM  MEP  i n i t i ator  to  know whether i t  i s  send i ng  on  a  secondary l i nk i s  g i ven  by  the  fact  that  the  MEP  

i n i t i ator e i ther  res i d i ng  on  an  M IM  or  an  MEP  receiver recei ves  CCM  frames  from  an  MEP  i n i t i ator  wi th  the  
M IM  ro l e  speci fi ed  i n  the  I EC  speci fi c  TLV.  Otherwi se  i t  i s  send i ng  on  a  primary l i n k.  

 

5.7.5  Mai n ten an ce  Assoc i at i o n  En d  Po i n t  ID  (MEPID)  

The  con ten t  of  the  2-octet  Main tenance  Association  End  Poin t  ID  i s  ou t  o f  the  scope  of  th is  
document.  

5.7. 6  Sen d er  ID  TLV 

The  use  of  the  Sender ID  TLV accord ing  to  I EEE  802. 1 Q i s  optional  for  MRP.  
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5.7.7  Po r t  Stat u s  TLV 

The  use  of  the  Port  Status  TLV accord ing  to  I EEE  802. 1 Q i s  opti onal  for  MRP.  

5.7. 8  I n ter face  Statu s  TLV 

The  use  of  the  I n terface  Status  TLV accord ing  to  I EEE  802. 1 Q i s  opti onal  for  MRP.  

5.8  Usag e  w i t h  d i ag n os i s  an d  al arm s  

I f  the  attribu te  Check Med ia Redundancy has  the  value  TRUE,  media  redundancy events  shal l  
cause  d iagnosis  even ts  and  alarm  noti fi cations.  

5.9  Ri n g  d i ag n o s i s  

I n  a  redundancy domain  the  fo l l owing  d iagnosis  even ts  hand l i ng  shal l  be  implemented  by 
each  MRM:   

•  I f  a  device  i s  con figu red  as  MRM,  bu t  not  operati ng  i n  the  manager ro le,  i t  shal l  s ignal  a  
“MANAGER_ROLE_FAIL”  d iagnosis  event  and  suspend  reporting  of  al l  o ther  med ia  
redundancy d iagnosis  even ts  wh i l e  not  i n  the  manager ro le.  

•  I f  a  device  i s  operating  i n  manager ro le  and  th is  device  detects  another acti ve  MRM,  i t  
shal l  s ignal  the  “MULTIPLE_MANAGERS”  even t.  Th is  even t  can  occur  concurren tl y  wi th  
the  ri ng  state  event  “RING_OPEN”.  

•  I f  a  device  i s  operating  i n  manager ro le  and  detects  an  open  ri ng ,  i t  shal l  s ignal  the  
“RING_OPEN”  even t.  

These  events  shal l  be  s ignaled  by us ing  the  State  Change  service  (see  7. 3) .  

NOTE  The  presence  o f  MRP_Test  frames  enabl es  the  checki ng  o f  the  exi s tence  o f  an  MRM .   

5. 1 0  Mu l t i p l e  MRM  i n  a  s i n g l e  r i n g :  Man ag er  vo t i n g  o p t i o n  

5. 1 0 . 1  Gen eral  

There  shal l  be  on ly  one  acti ve  MRM  i n  the  ri ng  even  i f  several  nodes  have  th is  abi l i ty.  

NOTE  1  Mu l t i p l e  act i ve  MRMs  cause  the  ri ng  to  d i vi de  i tse l f  i n to  several  segmen ts .  

As  an  al ternati ve  to  manual  MRP-role  con figu ration ,  i n  case  of  more  than  one  node  having  the  
abi l i ty  to  become  an  MRM  i n  the  ri ng ,  an  enhanced  manager voting  opti on ,  speci fied  i n  th is  
I n ternational  Standard ,  may be  used  to  decide  wh ich  of  these  nodes  shal l  f i nal l y  become the  
MRM,  wh i le  the  other nodes  take  over the  MRC ro le  as  shown  i n  Figure  5  and  Fi gu re  6.  To  
th is  effect,  the  nodes  wi th  the  MRM  abi l i ty  have  d i fferen t  priori t ies  that  shal l  be  conveyed  i n  
the  MRP_Prio  fie ld  of  the  MRP_Test  frame.  

I f  an  option  for  mu l t iple  MRM  in  a  s ing le  ri ng  i s  used ,  then  al l  MRM  i n  the  ri ng  shal l  support  
the  same  manager voti ng  option ,  as  defi ned  i n  th i s  document.  

MRM  supporting  the  manager voti ng  opti on  are  named  Med ia  Redundancy Au tomanager or  
MRA.  

 

The  MRA ro le  i s  an  MRP  ro le  wh ich  comprises  both  the  MRP roles  MRM  and  MRC.  
Add i t ional l y  the  MRA has  the  capabi l i ty  to  transi ti on  at  any poin t  i n  t ime,  by vi rtue  of  the  
voting  protocol ,  from  i ts  i n i t i al  operational  ro le  manager (MRA)  to  the  operati onal  ro le  cl i en t  
(MRC) ,  and  back again ,  i n  coord ination  wi th  possible  other  MRAs  i n  the  ri ng .  
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NOTE  2  To  emphasi ze  the  pri nci pl e,  the  fo l l owi ng  explanati ons  u se  the  expressi on  MRM  for  the  remai n i ng  MRA 
manag i ng  the  ri ng ,  al though  the  device  con ti nues  to  be  MRA,  always  capable  to  vo te  agai n .  

Figure  5  shows  an  MRP  ri ng  at  network startup  wi th  two  devices  i n  the  adm in istrati ve  MRA 
ro le.  
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Fi g u re  5  – MRP  r i n g  w i t h  MRA  at  n etwo rk  s tar t u p  

Figure  6  shows  the  same network ri ng  after the  manager voti ng  process  has  taken  place.  The  
MRA transi tioned  to  the  MRP  ro les  MRM  and  MRC.   
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Fi g u re  6  – MRP  r i n g  af t er  t h e  m an ag er  vo t i n g  p ro ces s  

5. 1 0 .2  Bas i c  p r i n c i p l e  o f  t h e  m an ag er  vo t i n g  p ro cess  

The  manager voti ng  i s  an  optional  process  on ly for  devices  wh ich  are  capable  of  taking  over 
the  MRM  ro le  wi th in  MRP.  
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The  manager voti ng  phase  of  MRP shal l  take  place  righ t  after  device  startup,  and  before  the  
device  starts  to  take  one  of  the  possible  MRP-ro les  MRM  or MRC.   

The  basic  functional i ty  of  the  manager voti ng  process  shal l  be  as  fo l lows:  

•  Each  network node  of  the  ri ng  wi th  MRM-capabi l i ty  and  manager voti ng  opti on  support,  
thereby being  a  so-cal led  “Manager (Au to) ”  or short  “MRA”,  may be  set  to  the  MRP-role  
“Manager (Au to) ”  by  factory-defau l t.  

•  Each  MRA shal l  have  assigned  a  priori ty  (MRP_Prio)  value.  Th is  MRP_Prio-value,  
combined  wi th  the  MAC address,  resu l ts  i n  a  f i nal l y  un ique  priori ty.  A l ower MRP_Prio-
value  means  a  h igher priori ty.  I f  devices  have  i den ti cal  MRP_Prio  values,  then  the  value  of  
the  device  MAC address  decides.  A l ower MAC address  means  a  h igher pri ori ty.  

•  At  s tartup,  each  MRA network node  shal l  s tart  up  wi th  the  manager voti ng  process  and  
shal l  send  MRP_Test  frames.  

•  Other MRA shal l  receive  the  MRP_Test  frames  and  shal l  compare  thei r  own  priori ty  wi th  
the  priori ty  of  the  next  MRA.  I f  they do  have  the  h igher priori ty,  they shal l  cause  the  
remote  manager that  i s  send ing  the  MRP_Test  frame  to  wi thdraw from  the  MRA-ro le  i n to  
the  MRC-role  by send ing  a  negati ve  test  manager acknowledgement.  

•  The  MRA or MRM  wi th  the  h ighest  priori ty  shal l  become  the  one  and  on ly  MRM  of  the  ri ng  
and  shal l  now start  to  manage  the  ri ng  accord ing  to  MRP.  

•  I f  the  MRM,  wh ich  has  been  e lected  via  the  manager voting  option ,  i s  taken  ou t  o f  the  ri ng  
or  fai l s  to  operate,  the  voting  process  shal l  s tart  again  and  the  next  priori ty  MRA shal l  
become  the  manag ing  MRM.   

•  I f  an  add i t ional  MRA i s  i nserted  i n to  a  ri ng  con tain ing  an  al ready e lected  MRM,  then  the  
al ready e lected  MRM  and  the  newly i nserted  MRA wi l l  exchange  MRP_Test  frames  and  
wi l l  thereby vote  the  new remain ing  MRM  among  each  other.  

•  For the  manager voting  option  to  work correctl y,  al l  devices  i n  the  ri ng  supporting  the  
manager ro le  shal l  be  set  to  MRP-ro le  “Manager (Au to) ”  or  shal l  remain  i n  the  MRP-role  
“Cl ien t”.  At  l east  one  device  of  a  ri ng  shal l  be  set  to  e i ther  the  MRP-role  “Manager (Au to) ”  
or “Manager”  though .  

•  I f  an  MRM  wi thou t  MRA capabi l i ty  i s  part  o f  the  network ri ng ,  regard less  whether the  ri ng  
i s  open  or  closed,  al l  MRA shal l  be  con fi gured  to  the  MRC ro le.   

NOTE  Con fi gu ri ng  MRA to  the  MRC ro l e  i s  n ot  performed  au tomati cal l y  by  the  au tomanager  vot i ng  process  bu t  i s  
done  by  the  user.  

5. 1 0 . 3  Th e  m an ag er  vo t i n g  p ro cess   

The  manager voting  process  shal l  be  as  fo l lows:  

– At  power on ,  al l  MRA shal l  s tart  wi th  the  manager voting  process.  

– Each  MRA shal l  s tart  to  send  MRP_Test  frames  on  both  ri ng -ports.  The  MRP_Test  frame  
shal l  con tain  the  MRAs  priori ty  value  MRP_Prio.  

– Received  MRP_Test  frames  shal l  be  forwarded  to  the  l ocal  host  on ly.  

– The  remote  managers  pri ori ty  values  con tained  i n  the  received  MRP_Test  frames  shal l  be  
compared  wi th  thei r  own  pri ori ty,  as  described  i n  5 . 1 0 .2.  I f  the i r  own  priori ty  i s  h i gher than  
the  received  priori ty,  a  negati ve  test  manager acknowledgement  (“MRP_TestMgrNAck”)  
frame,  wi th  the  remote  managers  MAC address  as  add i ti onal  i n formation ,  shal l  be  sen t.  

– I f  a  negati ve  test  manager acknowledgement (“MRP_TestMgrNAck”)  wi th  thei r  own  MAC 
address  i s  received ,  the  receiving  MRA shal l  i n i t i ate  the  transi t i on  i n to  cl i en t  (MRC)  ro le  by:  

•  record ing  the  MAC address  and  priori ty  of  the  h igher pri ori ty  manager;  

•  en tering  the  cl ien t  ro le  and  propagating  the  ro le  change  and  the  h i gher priori ty  
 manager i n formation  via a  “MRP_TestPropagate”  frame  sen t  on  both  ri ng -ports.  

– On  reach ing  the  MRP  cl i en t  ro le  i t  shal l  forward  MRP_Test  frames  between  ring  ports  l i ke  
a  standard  MRC.  Add i tional l y,  i t  shal l  also  forward  MRP_Test  frames  to  the  host  CPU.   
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– From  now on ,  the  MRA i n  cl i en t  ro le  shal l  mon i tor  whether the  recorded  h i gher priori ty  
manager i s  s t i l l  al i ve,  i .  e .  whether i t  s ti l l  receives  MRP_Test frames  from  that  manager.  

– The  MRP_TestPropagate  frame  shal l  be  used  to  i n form  other MRA devices  i n  cl ien t  ro le  
abou t  the  ro le  change  and  the  new h igher priori ty  manager.  The  cl ien ts  receivi ng  th is  
frame  shal l  update  thei r  h igher priori ty  manager i n formation  accord ing ly.  Th is  ensures  that  
cl i en ts  stay i n  cl ien t  ro le  i n  case  of  a  ro le  change  of  the  mon i tored  h i gher pri ori ty  manager.  

– The  frames  MRP_TestMgrNAck and  MRP_TestPropagate  shal l  be  sen t  usi ng  the  
desti nation  mu l ti cast  address  MC_TEST.  

– I f  the  MRA i n  cl i en t  ro le  recogn ises  (via  MRP_Test  frame reception  mon i toring  t imeou t)  
that  the  h igher pri ori ty  manager has  fai led ,  i t  shal l  fal l  back i n to  au tomanager ro le  and  
shal l  thereby start  a  new manager voting  process  wi th  the  other  MRA,  wh ich  have  fal len  
back i n to  au tomanager ro le  i n  the  same way and  for  the  same reason .  

Figure  7  shows  the  frame  exchanges  over the  t ime  during  the  manager voti ng  phase:  
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Fi g u re  7  – Man ag er  vo t i n g  p ro cess  

•  A  handshake  (negati ve  test  acknowledgement)  i s  requ i red  to  ensure  the  h igher priori ty  
manager i s  l ocated  i n  the  ri ng .  Th is  i s  necessary,  as  due  to  the  swi tch  frame  forward ing  
ru les,  wh ich  al l ow MRP_Test  frames  from  a  manager device  located  ou tside  the  ri ng ,  
connected  via  i ts  ri ng -port  to  a  non-ring  port  o f  an  MRP device  being  part  o f  the  ri ng ,  are  
also  forwarded  i n to  the  ri ng ,  i f  a  swi tch  wi thou t  “ i nbound”  f i l teri ng  capabi l i ty  (“ i ngress  
f i l teri ng”)  i s  used .   
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Fi gu re  8  shows  an  MRP ri ng  wi th  one  MRA (MRA2)  l ocated  ou ts ide  the  ri ng .  MRA2 i s  
connected  via  one  of  i ts  r i ng  ports  to  a  non-ring  port  o f  a  device  wh ich  i s  part  o f  the  ri ng .  The  
frames  fo l l ow the  forward ing  ru les  as  defi ned  i n  5 . 2 .  
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Fi g u re  8  – MRA  l o cated  o u ts i d e  t h e  MRP r i n g  

•  Wh i le  l ower priori ty  manager MRA1  receives  test  frames  from  h igher priori ty  manager 
MRA2,  MRA2  does  not  receive  test  frames  from  lower pri ori ty manager MRA1  as  these  are  
not  forwarded  to  non-ring  ports,  wh ich  excludes  i t  from  the  voti ng  process.  Therefore  
MRA2 does  not  send  negative  test  acknowledgements  and  MRA1  wi l l  s tay i n  the  MRM  role.  
I f  MRA1  wou ld  have  a  h i gher pri ori ty  as  MRA2,  MRA1  wou ld  send  negati ve  test  
acknowledgements  bu t  these  wou ld  not  reach  MRA2 as  these  are  not  forwarded  to  non-
ring  ports  e i ther.  

5. 1 1  BLOCKED  n o t  s u ppo r ted  (Op t i o n )  

I f  an  MRC i s  not  able  to  support  the  BLOCKED port  s tate  at  i ts  ri ng  ports,  the  MRC shal l  
report  i t  i n  the  corresponding  parameter  of  the  MRP_LinkChange  frames.  

I f  an  MRC does  not  support  the  BLOCKED  state  i n  a  ri ng ,  then  an  MRM  shal l  support  
add i ti onal  functional i t i es  (see  Table  40  and  Table  41 ,  MRP_BLOCKED_SUPPORTED) .   

5. 1 2  I n tercon n ec t i o n  po r t  

The  M IM  and  the  M IC  shal l  have  one  i n terconnection  port.  

The  M IM  and  the  M IC  shal l  be  able  to  detect  the  fai l u re  or recovery of  a  l i nk on  the  
i n terconnection  port  as  fo l lows:  

– by usi ng  l i nk detection  mechan isms  based  on  ISO/IEC/IEEE  8802-3  ( IEEE  802.3)  

I n  add i ti on  by applying  one  or  both  of  the  fo l l owing  mechan isms:  
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– a  med ia  l i nk check protocol  between  i n terconnection  ports.  The  med ia  l i nk check protocol  
shal l  be  used  at  the  M IM  and  M ICs  i n terconnection  port  i f  the  M IM  i s  con figured  to  l i nk 
check mode  (LC-mode)  and  may be  used  i f  the  M IM  i s  con figured  to  ri ng  check mode  (RC-
mode) .  

– a  period ic  MRP_InTest  frame wh ich  shal l  be  sen t  and  received  by the  M IM  on  i ts  ri ng  ports  
and  i n terconnection  port  and  shal l  be  forwarded  by the  M ICs  on  thei r  ri ng  ports  and  
i n terconnection  port.  Th is  mechan ism  shal l  be  used  for  RC-mode  and  shal l  not  be  used  for  
LC-mode.   

The  M IM  and  the  M IC  shal l  not  forward  MRP_InTest  frames,  MRP_InTopologyChange  frames,  
MRP_InLinkStatusPol l  frames  and  MRP_InLinkChange  frames  to  ports  other than  ri ng  ports  
and  other  than  the  i n terconnection  port.  

The  i n terconnection  port  shal l  take  one  of  the  fo l l owing  port  s tates:  

– D ISABLED 

Al l  frames  shal l  be  dropped .  

– BLOCKED 

Al l  frames  shal l  be  dropped  except  the  fo l l owing :  

•  MRP_InTest  frames;  

•  MRP_InLinkChange  frames  and  MRP_InTopologyChange  frames;  

•  MRP_InLinkStatusPol l  frames;  

•  Med ia  l i nk check frames  CFM-MRP accord ing  to  I EEE   802. 1 Q-201 1 ;  

•  Frames  speci fi ed  i n  I EEE  802. 1 D-2004,  Table  7-1 0  to  pass  ports  i n  “D iscard ing”  state  
(e. g .  LLDP,  IEEE  1 588-2008  PTP  peer to  peer frames) ;   

•  Frames  on ly produced  or  consumed  by the  h i gher l ayer en ti t ies  of  th is  node  and  never 
forwarded .   

– FORWARDING  

Al l  frames  shal l  be  passed  th rough  accord ing  to  the  forward ing  behavior of  I EEE  802. 1 D.  

NOTE  I EEE  802. 1 D  refers  to  the  port  s tate  correspond i ng  to  BLOCKED  as  “D i scard i ng ”.   

5. 1 3  Med i a  red u n dan cy  I n tercon n ec t i o n  Man ag er  (M IM)  

The  i n terconnection  port  o f  the  M IM  shal l  be  connected  to  the  i n terconnection  port  o f  an  M IC  
i n  another MRP ring ,  and  the  i n terconnection  port  of  an  M IC  i n  the  same ri ng  shal l  be  
connected  to  the  i n terconnection  port  o f  an  M IC  i n  th i s  o ther MRP  ri ng ,  thereby form ing  an  
MRP  i n terconnection  topology as  shown  i n  Figu re  9 .  
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Fi g u re  9  – MRP I n tercon n ec t i o n  t o po l og y  

The  M IM  shal l  con tro l  i ts  i n terconnection  port  s tate  as  fo l l ows:  

– by d i rectl y  reacti ng  on ly on  i n terconnection  port  l i nk change  noti fi cati ons  from  the  M ICs  
and  from  i ts  own  i n terconnection  port  ( l i nk check mode:  LC-mode) ;  

– or optional l y by reacting  on  MRP_InTest  frames   ( ri ng  check mode:  RC-mode) ;  

– setting  i ts  i n terconnection  port  i n  BLOCKED  state  i f:  

•  i t  i s  i n  LC-mode  and  receives  i n terconnection  port  l i nk up  noti fi cati ons  from  i ts  own  
i n terconnection  port  and  from  the  M ICs  of  the  i n terl i nk connection  ( th is  means  that  the  
i n terconnection  topology i s  cl osed ,  see  Figure  9) ;  

•  i t  i s  i n  RC-mode  and  receives  i ts  own  MRP_InTest  frames  ( th is  means  that  the  
i n terconnection  topology i s  closed ,  see  Figu re  9) .  

– setting  the  i n terconnection  port  i n  FORWARDING  state  i f:  

•  i t  i s  i n  LC-mode  and  receives  an  i n terconnection  port  l i nk down  noti fi cation  from  at  
l east  one  of  the  M ICs  of  the  i n terl i nk connection  ( th is  means  that  the  i n terconnection  
topology i s  open ,  see  Figu re  1 0 . )  

•  i t  i s  i n  RC-mode  and  does  not  receive  i ts  own  MRP_InTest  frames  wi th in  a  con figured  
t ime  accord ing  to  MRP_IN_TSTdefau l tT and  MRP_IN_TSTNRmax i n  Table  59  (th i s  
means  that  the  i n terconnection  topology i s  open ,  see  Figu re  1 0) .  
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Fi g u re  1 0  – MRP r i n g  i n t ercon n ec t i o n  o pen  

The  fo l l owing  mechan ism  supports  synchron ization  between  M IM  and  M IC  at  i n terconnection  
topology changes.  

The  M IM  shal l  i nd icate  changes  i n  the  i n terconnection  topology state  to  the  M ICs,  and  to  the  
MRMs  in  the  connected  MRP  ri ngs,  by means  of  MRP_InTopologyChange  frames.  

When  i t  i s  i n  LC-mode,  the  M IM  shal l ,  after  s tartup  and  after recogn i t ion  of  a  l i nk up  at  i ts  
i n terconnection  port,  i ssue  a  MRP_InLinkStatusPol l  frame  at  i ts  r i ng  ports,  to  po l l  the  status  of  
the  redundan t  i n terl i nk connection  from  the  M ICs.   

When  i t  i s  i n  RC-mode,  the  M IM  shal l ,  after  s tartup  and  after recogn i ti on  of  a  l i nk up  at  i ts  
i n terconnection  port,  cycl i cal l y  send  and  receive  MRP_InTest  frames  at  i ts  r i ng  ports  and  at  i ts  
i n terconnection  port,  to  detect  the  status  of  the  i n terconnection  topology.   

When  a  transi ti on  to  open  or  cl osed  i n terconnection  topology i s  detected ,  then  the  M IM  shal l  
send  the  MRP_InTopologyChange  frames  th rough  both  ri ng  ports  and  th rough  i ts  
i n terconnection  port  to  the  M ICs  and  to  the  MRMs,  to  i n i t iate  the  i n terconnection  topology 
change.  

I f  the  M IC  receives  an  MRP_InTopologyChange  frame,  then  the  M IC  shal l ,  after  recogn i tion  of  
a  l i nk up  at  i ts  i n terconnection  port,  change  the  port  s tate  of  i ts  i n terconnection  port  to  
FORWARDING.  
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I f  the  MRMs  receive  a  MRP_InTopologyChange  frame,  then  the  MRMs  shal l  send  
MRP_TopologyChange  frames  at  both  ri ng  ports,  wi th  the  delay,  after  wh ich  al l  MRCs  and  
M ICs  i n  the  connected  MRP ri ngs  wi l l  c lear thei r  Fi l tering  Database  (FDB) .   

The  M IM  shal l  not  forward  i ts  own  MRP_InTest  frames  between  the  ri ng  ports  and  i ts  
i n terconnection  port.  

The  M IM  shal l  forward  MRP_InLinkChange  frames,  MRP_InLinkStatusPol l  frames  and  
MRP_InTopologyChange  frames  received  on  one  ring  port  to  the  other ri ng  port  and  vice  
versa.  The  M IM  shal l  process  MRP_InLinkChange  frames  and  MRP_InTopologyChange  
frames.  The  M IM  shal l  not  forward  MRP_InLinkChange  frames,  MRP_InLinkStatusPol l  frames  
and  MRP_InTopologyChange  frames,  i f  the  M IM  received  these  frames  at  i ts  i n terconnection  
port.  

Each  M IC  shal l  send  the  con figured  delay i n  MRP_In terval  to  the  M IM  i n  the  MRP_InLinkUp 
and  MRP_InLinkDown  frames  to  te l l  the  M IM  after wh ich  t ime  the  M IC  wi l l  change  i ts  
i n terconnection  port  state  from  BLOCKED to  FORWARDING  (MRP_InLinkUp frame)  or  from  
FORWARDING  to  BLOCKED  (MRP_InLinkDown  frame) .   

Each  M IM  shal l  support  BLOCKED  port  s tate  at  the  i n terconnection  port.  

5. 1 4  Med i a  red u n dan cy  I n terco n n ec t i o n  Cl i en t  (M IC)  

The  i n terconnection  port  o f  the  M IC  shal l  be  connected  to  the  i n terconnection  port  o f  a  M IM  i n  
another MRP ring ,  and  the  i n terconnection  port  o f  another M IC  i n  the  same ring  shal l  be  
connected  to  the  i n terconnection  port  o f  a  M IC  i n  th is  other MRP ri ng ,  thereby form ing  a  MRP 
i n terconnection  topology as  shown  i n  Figu re  9 .  

Each  M IC  shal l  forward  MRP_InTest  frames  received  on  one  ring  port  to  the  other ri ng  port  
and  to  the  i n terconnection  port.  Each  M IC  shal l  forward  MRP_InTest  frames  received  on  the  
i n terconnection  port  to  both  ri ng  ports.  I f  the  M IC  detects  a  fai l u re  or  recovery of  the  
i n terconnection  port  l i nk,  the  M IC  shal l  noti fy  the  change  by send ing  MRP_InLinkChange  
frames  th rough  both  of  i ts  r i ng  ports.  Each  M IC  shal l  forward  MRP_InLinkChange  frames  
received  on  one  ri ng  port  to  the  other  ri ng  port  and  vice  versa.  Each  M IC  shal l  forward  
MRP_InLinkChange  frames  received  on  one  of  the  ri ng  ports  to  the  i n terconnection  port.  

Each  M IC  shal l  forward  MRP_InTopologyChange  frames  received  on  one  ri ng  port  to  the  
other  ri ng  port  and  vice  versa.  Each  M IC  shal l  process  MRP_InTopologyChange  frames.  I t  
shal l ,  after  recogn i ti on  of  a  l i nk up  at  i ts  i n terconnection  port,  change  the  port  state  of  i ts  
i n terconnection  port  to  FORWARDING.  

After receiving  a  MRP_InLinkStatusPol l  frame  from  the  M IM,  each  M IC  shal l  respond  wi th  a  
MRP_InLinkChange  status  frame  i n form ing  about  i ts  cu rren t  i n terconnection  port  l i nk status.  

Each  M IC  shal l  support  BLOCKED  port  s tate  at  the  i n terconnection  port.  

5. 1 5  I n terco n n ec t i o n  d omai n  

The  i n terconnection  domain  represents  an  i n terconnection  topology.  The  M IM  and  the  M ICs  of  
one  i n terconnection  topology belong  to  the  same  i n terconnection  domain .  A un ique  
i n terconnection  ID  shal l  be  al located  as  a  key attribu te,  especial l y  i f  M IM  and  M ICs  are  
member of  r i ngs  wi th  mu l ti ple  i n terconnections.  A node  shal l  assign  exactl y one  un ique  
i n terconnection  port  per  i n terconnection  domain .   

Each  i n terconnection  topology i n  the  network shal l  have  a  un ique  i n terconnection  ID .  

There  shal l  be  on ly  one  acti ve  M IM  i n  an  i n terconnection  domain .  
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NOTE  In terconnect ion  ports  are  expected  to  behave  as  i f  STP,  RSTP  or  MSTP  i s  d i sabled .  

5. 1 6  I n terco n n ec t i o n  d i ag n os i s  

I n  an  i n terconnection  domain  the  fo l lowing  d iagnosis  even ts  hand l ing  shal l  be  implemented  by  
each  M IM .   

•  I f  a  device  i s  con figu red  as  M IM ,  bu t  not  operating  i n  th i s  ro le,  i t  shal l  s ignal  a  
“MRP_INTERCONNECTION_MANAGER_ROLE_FAIL”  d iagnosis  even t  and  suspend  
reporting  of  al l  o ther  media  redundancy i n terconnection  protocol  d iagnosis  even ts  wh i le  
not  i n  the  manager ro le.  

•  I f  a  device  i s  operating  i n  MRP in terconnection  manager ro le  (M IM)  and  detects  or  i s  
i n formed  abou t  an  open  i n terconnection  topology,  i t  shal l  s i gnal  the  
“ INTERCONNECTION_OPEN”  event.  

These  even ts  shal l  be  s ignaled  by us ing  the  State  Change  service  (see  7. 3) .  

6  MRP Cl ass  s pec i f i cat i o n  

6. 1  Gen eral  

The  MRP Appl ication  Service  E lement  (ASE)  defines  two  object  types.  

6.2  Temp l ate  

6. 2 . 1  Med i a  red u n d an cy  t emp l ate  

An  MRP object  i s  described  by the  fo l lowing  template:  
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ASE:  Med i a  red u n d an cy  ASE  

CLASS:  Med i a  red u n d an cy  

CLASS ID:  n o t  u s ed  

PARENT CLASS:  I EEE  802. 3 ,  I EEE  802. 1 D   

ATTRIBUTES:  
1 .  (m )  Key Attri bu te:  Domain  I D  

2 .  (m )  Attri bu te:  Domain  Name   

3 .  (m )  Attri bu te:  R i ng  Port  1  I D  

4 .  (m )  Attri bu te:  R i ng  Port  2  I D  

5 .  (o )  Attri bu te:  VLAN  ID  

6 .  (m )  Attri bu te:  Expected  Rol e  (MANAGER  (AUTO) ,  MANAGER,  CLIENT)  

7 .  (c)  Constrai n t :  Expected  Rol e  =  MANAGER 

7. 1  (m )  Attri bu te:  Manager  Pri ori ty  

7 . 2  (m )  Attri bu te:  Topol ogy Change  I n terval  

7 . 3  (m )  Attri bu te:  Topol ogy Change  Repeat  Coun t  

7 . 4  (m )  Attri bu te:  Short  Test  I n terval  

7 . 5  (m )  Attri bu te:  Defau l t  Test  I n terval  

7 . 6  (m )  Attri bu te:  Test  Mon i tori ng  Coun t  

7 . 7  (m )  Attri bu te:  Non -bl ocki ng  MRC supported  (TRUE,  FALSE)  

7 . 8  (c)  Constrai n t :  Non -bl ocki ng  MRC supported  =  TRUE  

7. 8 . 1  (m )  Attri bu te:  Test  Mon i tori ng  Extended  Coun t  

7 . 9  (o )  Attri bu te:  React  On  Li nk Change  (TRUE,  FALSE)  

7 . 1 0  (m )  Attri bu te:  Check Med ia  Redundancy (TRUE,  FALSE)  

7 . 1 0 . 1  (c)  Constrai n t :  Check Med ia  Redundancy =  TRUE  

7. 1 0 . 1 . 1  (m )  Attri bu te:  Real  Ro le  State  

7 . 1 0 . 1 . 2  (m )  Attri bu te:  Real  Ri ng  State  

7 . 1 0 . 1 . 3  (o )  Attri bu te:  R i ng  Port  1  Port  S tate  

7 . 1 0 . 1 . 4  (o )  Attri bu te:  R i ng  Port  2  Port  S tate  

8 .  (c)  Constrai n t :  Expected  Rol e  =  CLIENT 

8 . 1  (m )  Attri bu te:  Li nk Down  I n terval  

8 . 2  (m )  Attri bu te:  Li nk Up  I n terval  

8 . 3  (m )  Attri bu te:  Li nk Change  Coun t  

8 . 4  (o )  Attri bu te:  R i ng  Port  1  Port  S tate  

8 . 5  (o )  Attri bu te:  R i ng  Port  2  Port  S tate  

8 . 6  (m )  Attri bu te:  BLOCKED  s tate  supported  (TRUE,  FALSE)  

 

SERVICES:  
1  (m )  OpsServi ce:  S tart  MRM  

2  (m )  OpsServi ce:  S top  MRM  

3  (o )  OpsServi ce:  S tate  Change  

4  (m )  OpsServi ce:  S tart  MRC 

5  (m )  OpsServi ce:  S top  MRC  

6  (o )  OpsServi ce:  Read  MRM  

7  (o )  OpsServi ce:  Read  MRC 

 

6.2.2  Med i a  red u n d an cy  I n t erco n n ec t i o n  t em p l ate  

An  MRP I n terconnection  object  i s  described  by the  fo l lowing  template:  
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ASE:  Med i a  red u n d an cy  i n t erco n n ec t i o n  ASE  

CLASS:  Med i a  red u n d an cy  i n t erco n n ec t i o n  

CLASS ID:  n o t  u s ed  

PARENT CLASS:  I EEE  802. 3 ,  I EEE  802. 1 D   

ATTRIBUTES:  
1 .  (m )  Key Attri bu te :  I n terconnecti on  I D  

2 .   (m )  Attri bu te:  I n terconnecti on  Name  

3 .  (m )  Attri bu te:  I n terconnecti on  Port  I D  

4 .  (o )  Attri bu te:  I n terconnecti on  Port  S tate  

5 .  

6 .  

(o )  

(o )  

Attri bu te:  

Attri bu te:  

I n terconnecti on  VLAN  ID  

I n terconnecti on  Mode  

7 .  (m )  Attri bu te:  I n terconnecti on  Ro l e  (MANAGER,  CLIENT)  

8 .  (c)  Constrai n t:  I n terconnecti on  Ro l e  =  MANAGER  

8 . 1  (m )  Attri bu te:  I n terconnecti on  Topology Change  I n terval  

8 . 2  (m )  Attri bu te:  I n terconnecti on  Topology Change  Repeat  Coun t  

8 . 3  (o )  Attri bu te:  I n terconnecti on  Defau l t  Test  I n terval  

8 . 4  

8 . 5  

8 . 6  

(o )  

(o )  

(o )  

Attri bu te:  

Attri bu te:  

Attri bu te:  

I n terconnecti on  Test  Mon i tori ng  Coun t  

I n terconnecti on  Li nk Status  Pol l  I n terval  

I n terconnecti on  Li nk Status  Pol l  Repeat  Coun t  

8 . 7  (m )  Attri bu te:  I n terconnecti on  Topology State  

9 .  (c)  Constrai n t:  I n terconnecti on  Ro l e  =  CLIENT 

9 . 1  (m )  Attri bu te:  I n terconnecti on  Li nk Down  I n terval  

9 . 2  (m )  Attri bu te:  I n terconnecti on  Li nk Up  I n terval  

9 . 3  (m )  Attri bu te:  I n terconnecti on  Li nk Change  Coun t  

 

SERVICES:  
1  (m )  OpsServi ce:  S tart  M IM  

2  (m )  OpsServi ce:  S top  M IM  

3  (o )  OpsServi ce:  I n terconnecti on  S tate  Change  

4  (m )  OpsServi ce:  S tart  M IC  

5  (m )  OpsServi ce:  S top  M IC  

5  (o )  OpsServi ce:  Read  M IM  

6  (o )  OpsServi ce:  Read  M IC  

 

6. 3  A t t r i b u tes  

Domai n  ID  
Th is  key attribu te  defines  the  redundancy domain  represen ting  the  ri ng  the  MRP object  
belongs  to .  I t  i s  set  to  defau l t  Domain  ID  or  provided  as  un ique  ID  by eng ineering .  

Attribu te  Type:  UU ID  

Domai n  Name 
Th is  attribu te  defines  the  redundancy domain  represen ting  the  ri ng  the  Med ia  redundancy 
object  belongs  to .  I t  i s  set  to  defau l t  Domain  Name  or provided  as  un ique  ID  by  
eng ineering .  

Attribu te  Type:  Vis ibleString [240]  

Ri n g  Po r t  1  ID  
Th is  attribu te  speci fi es  one  port  o f  a  swi tch  wh ich  i s  assigned  as  ri ng  port  1  i n  the  
redundancy domain  referenced  by the  value  of  the  attri bu te  Domain  ID .  

Attribu te  Type:  Unsigned1 6  

Ri n g  Po r t  2  ID  
Th is  attribu te  speci fi es  another port  of  a  swi tch  d i fferen t  from  Ring  Port  1  ID  wh ich  i s  
assigned  as  ri ng  port  2  i n  the  redundancy domain  referenced  by the  value  of  the  attribu te  
Domain  ID .  

Attribu te  Type:  Unsigned1 6  

VLAN  ID  
Th is  optional  attribu te  may be  used  by the  MRP object  and  speci fies  i ts  VLAN  iden ti fi er  i n  
the  redundancy domain .  

Attribu te  Type:  Unsigned1 6  
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Expec ted  Ro l e  
Th is  attribu te  speci fi es  the  ro le  of  the  MRP object  i n  the  redundancy domain .  

Attribu te  Type:  Unsigned1 6  

Al lowed  values:  MANAGER (Au to) ,  MANAGER,  CLIENT 

Man ag er  Pr i o r i t y  
Th is  attribu te  shal l  con tain  the  priori ty  of  the  MRM.  A l ower value  i nd icates  a  h i gher 
priori ty,  0x0000  (h ighest  priori ty)  to  0xFFFF ( lowest  pri ori ty)  i n  i ncrements  of  0x0001 .  

Attribu te  Type:  Unsigned1 6  

Topo l o g y  Ch an g e  I n terval  
Th is  attribu te  speci fi es  the  i n terval  for send ing  MRP_TopologyChange  frames.  

Attribu te  Type:  Unsigned1 6  

Topo l o g y  Ch an g e  Repeat  Cou n t  
Th is  attribu te  speci fies  the  i n terval  coun t  wh ich  con tro ls  repeated  transmissions  of  
MRP_TopologyChange  frames.  

Attribu te  Type:  Unsigned1 6  

Sh o r t  Tes t  I n terval  
Th is  attribu te  speci fi es  the  short  i n terval  for  send ing  MRP_Test  frames  on  ri ng  ports  after  
l i nk changes  i n  the  ri ng .  

Attribu te  Type:  Unsigned1 6  

Defau l t  Tes t  I n terval  
Th is  attribu te  speci fi es  the  defau l t  i n terval  for  send ing  MRP_Test  frames  on  ri ng  ports.  

Attribu te  Type:  Unsigned1 6  

Tes t  Mon i t o r i n g  Cou n t  
Th is  attribu te  speci fi es  the  i n terval  coun t  for mon i toring  the  reception  of  MRP_Test  
frames.  

Attribu te  Type:  Unsigned1 6  

Non -b l o ck i n g  MRC s u ppo r ted  
Th is  attribu te  speci fies  the  abi l i ty  o f  the  MRM  to  support  MRCs  wi thou t  BLOCKED  port  
s tate  support  i n  the  ri ng .  

Attribu te  Type:  Boolean  

Tes t  Mon i t o r i n g  Ex ten d ed  Cou n t  
Th is  attribu te  speci fi es  the  extended  i n terval  coun t  for  mon i toring  the  reception  of  
MRP_Test  frames.   

Attribu te  Type:  Unsigned1 6  

Reac t  On  L i n k  Ch an g e   
Th is  optional  attribu te  speci fies  whether the  MRM  reacts  immediately  on  
MRP_LinkChange  frames  or  not.  

Attribu te  Type:  Boolean  

Ch eck  Med i a  Red u n dan cy  
Th is  attribu te  speci fies  whether mon i toring  of  MRM  state  i s  enabled  (TRUE)  or  d i sabled  
(FALSE)  i n  the  redundancy domain .  

Attribu te  Type:  Boolean  

Real  Ro l e  State  
Th is  attribu te  speci fi es  the  actual  ro le  of  the  MRP object  i n  the  redundancy domain .  

Attribu te  Type:  Unsigned1 6  

Al lowed  values:  MANAGER (Au to) ,  MANAGER,  CLIENT,  UNDEFINED  

Real  Ri n g  State  
Th is  attri bu te  speci fi es  the  actual  ri ng  state  of  the  MRP object  i n  the  redundancy domain .  
The  Ring  State  shal l  have  one  of  the  fo l lowing  values:  

OPEN:  Ring  i s  open  due  to  l i nk or  MRC fai lu re  i n  ri ng .  
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CLOSED:  Ring  i s  closed  (normal  operati on ,  no  error) .  

UNDEFINED:  Shal l  be  set  i f  the  attribu te  Real  Role  State  con tains  the  value  CLIENT 
( i . e .  MRP object  was  recon figu red  to  cl i en t  ro le) .  

Attribu te  Type:  Unsigned1 6  

Al lowed  values:  OPEN,  CLOSED,  UNDEFINED  

Ri n g  Po r t  1  Po r t  State  
Th is  optional  attribu te  speci fies  the  actual  port  s tate  of  Ring  Port  1 .  The  R ing  Port  1  s tate  
shal l  be  speci fi ed  accord ing  to  Ring  port  s tates  i n  5 . 2 .  

Attribu te  Type:  Unsigned1 6  

Al lowed  values:  D ISABLED,  BLOCKED,  FORWARDING  

Ri n g  Po r t  2  Po r t  State  
Th is  optional  attribu te  speci fi es  the  actual  port  s tate  of  Ring  Port  2 .  The  Ring  Port  2  s tate  
shal l  be  speci fi ed  accord ing  to  Ring  port  s tates  i n  5 . 2.  

Attribu te  Type:  Unsigned1 6  

Al l owed  values:  D ISABLED,  BLOCKED,  FORWARDING  

L i n k  Down  I n terval  
Th is  attribu te  speci fi es  the  i n terval  for send ing  MRP_LinkDown  frames  on  ri ng  ports.  

Attribu te  Type:  Unsigned1 6  

L i n k  Up  I n terval  
Th is  attribu te  speci fi es  the  i n terval  for send ing  MRP_LinkUp frames  on  ri ng  ports.  

Attribu te  Type:  Unsigned1 6  

L i n k  Ch an g e  Cou n t  
Th is  attribu te  speci fi es  the  MRP_LinkChange  frame coun t  wh ich  con tro ls  repeated  
transmission  of  MRP_LinkChange  frames.  

Attribu te  Type:  Unsigned1 6  

BLOCKED  s tate  s u ppo r ted  
Th is  attribu te  speci fi es  whether the  MRC supports  BLOCKED  state  at  i ts  ri ng  ports  or  not.  

Attribu te  Type:  Boolean  

I n terco n n ec t i o n  ID  
Th is  key attribu te  defines  the  i n terconnection  domain  represen ting  the  i n terconnection  
topology the  MRP i n terconnection  object  belongs  to .  I t  i s  provided  as  un ique  ID  by 
eng ineering . .  

Attribu te  Type:  Unsigned1 6  

I n terco n n ec t i o n  Name 
Th is  attri bu te  speci fies  the  name of  the  i n terconnection  domain  referenced  by the  value  of  
the  attribu te  I n terconnection  ID .  I t  i s  set  to  a  defau l t  I n terconnection  Name  or  provided  as  
I n terconnection  Name  by eng ineering .  

Attribu te  Type:  Vis ibleString [240]  

I n terco n n ec t i o n  Po r t  ID  
Th is  attribu te  speci fi es  one  port  of  a  swi tch  wh ich  i s  assigned  as  i n terconnection  port  i n  
the  i n terconnection  domain  referenced  by the  value  of  the  attribu te  I n terconnection  ID.  

Attribu te  Type:  Unsigned1 6  

I n terco n n ec t i o n  Po r t  State  
Th is  optional  attribu te  speci fies  the  actual  port  s tate  of  the  i n terconnection  port.  The  
I n terconnection  Port  s tate  shal l  be  speci fied  accord ing  to  I n terconnection  port  s tates  i n  
5 . 2 .  

Attribu te  Type:  Unsigned1 6  

Al lowed  values:  D ISABLED,  BLOCKED,  FORWARDING  
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I n terco n n ec t i o n  VLAN  ID  
Th is  optional  attribu te  may be  used  by the  MRP i n terconnection  object  and  speci fi es  i ts  
VLAN  iden ti fi er  i n  the  i n terconnection  domain .  

Attribu te  Type:  Unsigned1 6  

I n terco n n ec t i o n  Mod e  
Th is  attribu te  speci fi es  the  mode  of  the  MRP  i n terconnection  object  i n  the  i n terconnection  
domain .  

LC_MODE:  Link check mode.  The  M IM  analyses  the  ri ng  i n terconnection  state  by 
us ing  the  l i nk change  noti f i cati ons  of  the  M ICs.  MRP_InTest  frames  are  d i sabled .   

RC_MODE:  Ring  check mode.  The  M IM  analyses  the  ri ng  i n terconnection  state  by 
send ing  and  receiving  MRP_InTest  frames.  Link change  noti fi cati ons  of  the  M ICs  
may be  used  i n  add i tion  to  optim ize  the  recovery t im ing .  

Attribu te  Type:  Unsigned1 6  

Al lowed  values:  UNDEFINED,  LC_MODE,  RC_MODE 

I n terco n n ec t i o n  Ro l e  
Th is  attribu te  speci fi es  the  ro le  of  the  MRP i n terconnection  object  i n  the  i n terconnection  
domain .  

Attribu te  Type:  Unsigned1 6  

Al lowed  values:  MANAGER,  CLIENT 

I n tercon n ec t i o n  Topo l og y  Ch an g e  I n terval  
Th is  attribu te  speci fi es  the  i n terval  for send ing  MRP_InTopologyChange  frames.  

Attribu te  Type:  Unsigned1 6  

I n terco n n ec t i o n  Topo l o g y  Ch an g e  Repeat  Co u n t  
Th is  attri bu te  speci fi es  the  i n terval  count  wh ich  con tro ls  repeated  transmissions  of  
MRP_InTopologyChange  frames.  

Attribu te  Type:  Unsigned1 6  

I n terco n n ec t i o n  Defau l t  Tes t  I n terval  
Th is  attribu te  speci fi es  the  defau l t  i n terval  for send ing  MRP_InTest  frames  on  ri ng  ports  
and  on  the  i n terconnection  port.  

Attribu te  Type:  Unsigned1 6  

I n terco n n ec t i o n  Tes t  Mon i t o r i n g  Co u n t  
Th is  attribu te  speci fi es  the  i n terval  coun t  for  mon i toring  the  reception  of  MRP_InTest  
frames.  

Attribu te  Type:  Unsigned1 6  

I n terco n n ec t i o n  L i n k  Statu s  Po l l  I n t erval  
Th is  attribu te  speci fi es  the  i n terval  for send ing  MRP_InLinkStatusPol l  frames.  

Attribu te  Type:  Unsigned1 6  

I n tercon n ec t i o n  L i n k  Statu s  Po l l  Repeat  Co u n t  
Th is  attri bu te  speci fi es  the  i n terval  coun t  wh ich  con tro ls  repeated  transmissions  of  
MRP_InLinkStatusPol l  frames.  

Attribu te  Type:  Unsigned1 6  

I n terco n n ec t i o n  Topo l og y  State  
Th is  attri bu te  speci fi es  the  actual  i n terconnection  topology state  of  the  MRP  
i n terconnection  object  i n  the  i n terconnection  domain .  The  I n terconnection  Topology State  
shal l  have  one  of  the  fo l l owing  values:  

UNDEFINED:  Device  has  no  i n formation  (yet)  abou t  the  I n terconnection  topology;  

OPEN:  I n terconnection  topology i s  open  due  to  l i nk or  M IC  fai l u re  i n  the  
i n terconnection  topology;  

CLOSED:  I n terconnection  topology i s  closed  (normal  operation ,  no  error) .  

Attribu te  Type:  Unsigned1 6  
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Al lowed  values:  UNDEFINED,  OPEN,  CLOSED 

I n terco n n ec t i o n  L i n k  Down  I n terval  
Th is  attribu te  speci fi es  the  i n terval  for send ing  MRP_InLinkDown  frames  on  ri ng  ports.  

Attribu te  Type:  Unsigned1 6  

I n terco n n ec t i o n  L i n k  Up  I n terval  
Th is  attribu te  speci fi es  the  i n terval  for send ing  MRP_InLinkUp frames  on  ri ng  ports.  

Attribu te  Type:  Unsigned1 6  

I n terco n n ec t i o n  L i n k  Ch an g e  Cou n t  
Th is  attribu te  speci fi es  the  MRP_InLinkChange  frame count  wh ich  con tro ls  repeated  
transmission  of  MRP_InLinkChange  frames.  

Attribu te  Type:  Unsigned1 6  

7 MRP Serv i ce  s pec i f i cat i o n  

7. 1  Star t  MRM  

The  Start  MRM  service  creates  a l ocal  i nstance  of  the  MRM  protocol  mach ine.  

Table  3  shows  the  parameters  of  the  service.  

Tab l e  3  – MRP  Star t  MRM  

Param eter  n am e  Req  Cn f  

Argument  M   

  Domai n  I D  M   

  R i ng  Port  1  I D  M   

  R i ng  Port  2  I D  M   

  VLAN  I D  U   

  Manager Pri ori ty  U   

  Topol ogy Change  I n terval  U   

  Topol ogy Change  Repeat  Coun t  U   

  Short  Test  I n terval  U   

  Defau l t  Test  I n terval  U   

  Test  Mon i tori ng  Coun t  U   

  N on -bl ocki ng  MRC supported  U   

  Test  Mon i tori ng  Extended  Coun t  U   

  React  On  Li nk Change  U   

  Check Med ia  Redundancy U   

   

Resu l t(+)   S  

  Domai n  I D   M  

   

Resu l t( - )   S  

  Domai n  I D   M  

  E rror  Code   M  

The  mean i ng  o f  Req ,  Cn f,  M ,  U  and  S  i s  speci fi ed  i n  I SO/IEC  1 01 64-1 .  

 
Arg umen t  
The  argument  shal l  convey the  service  speci fi c  parameters  of  the  service  request.  
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Domai n  ID  
Th is  i s  the  key attribu te  to  i den ti fy  the  i nstance  of  the  protocol  mach ine.  

Ri n g  Po r t  1  ID  
Th is  parameter  con tains  the  ID  of  the  port  wh ich  serves  as  fi rst  r i ng  port.  

Ri n g  Po r t  2  ID  
Th is  parameter  con tains  the  ID  of  the  port  wh ich  serves  as  second  ring  port.  

VLAN  ID  
Th is  optional  parameter con tains  the  value  for  the  VLAN  i den ti fi er.  

Man ag er  Pr i o r i t y  
Th is  parameter  con tains  the  value  for  the  manager priori ty.  

Topo l o g y  Ch an g e  I n terval  
Th is  parameter  con tains  the  value  of  the  i n terval  for  send ing  MRP_TopologyChange  
frames.  

Topo l o g y  Ch an g e  Repeat  Cou n t  
Th is  parameter con tains  the  value  of  the  i n terval  coun t  wh ich  con tro ls  repeated  
transmissions  of  MRP_TopologyChange  frames.  

Sh o r t  Tes t  I n terval  
Th is  parameter con tains  the  value  of  the  short  i n terval  for  send ing  MRP_Test  frames  
on  ri ng  ports  after  l i nk changes  i n  the  ri ng .  

Defau l t  Tes t  I n terval  
Th is  parameter  con tains  the  value  of  the  defau l t  i n terval  for  send ing  MRP_Test  frames  
on  ri ng  ports.  

Tes t  Mon i to r i n g  Cou n t  
Th is  parameter  con tains  the  value  of  the  i n terval  coun t  for  mon i toring  the  reception  of  
MRP_Test  frames.  

Non -b l o ck i n g  MRC s u ppo r ted  
Th is  parameter speci fi es  the  abi l i ty  o f  the  MRM  to  support  MRCs  wi thou t  BLOCKED 
port  s tate  support  i n  the  ri ng .  

Tes t  Mon i to r i n g  Ex ten d ed  Cou n t  
Th is  optional  parameter con tains  the  value  of  the  extended  i n terval  coun t  for  
mon i toring  the  reception  of  MRP_Test  frames.  

Reac t  On  L i n k  Ch an g e   
Th is  optional  parameter  speci fies  whether the  MRM  reacts  on  MRP_LinkChange  
frames  or  not.  

Ch eck  Med i a  Red u n d an cy  
Th is  parameter  selects  whether mon i toring  of  MRM  state  i s  enabled  or  d i sabled .  

Resu l t (+)  
Th is  parameter  i nd icates  that  the  servi ce  request  succeeded .  

Domai n  ID  
Th is  i s  the  key attribu te  to  i den ti fy  the  i nstance  of  the  protocol  mach ine.  

Resu l t (- )  
Th is  parameter i nd icates  that  the  servi ce  request  fai led .  

Domai n  ID  
Th is  i s  the  key attribu te  to  i den ti fy  the  i nstance  of  the  protocol  mach ine.  

Erro r  Cod e  
The  parameter Resu l t  con tains  the  error code  of  the  speci fi c  error.  

Type:  Unsigned1 6  

Al l owed  values:  DOMAIN_ID_MISMATCH,  ROLE_NOT_SUPPORTED,   
I NVALID_RINGPORT 
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7.2  Sto p  MRM  

Th is  service  shal l  be  used  to  stop  the  MRM  protocol  mach ine.  Ring  port  s tates  and  swi tch  
functional i ty  remain .  

Table  4  shows  the  parameters  of  the  service.  

Tab l e  4  – MRP  Sto p  MRM  

Param eter  n am e  Req  Cn f  

Argument  M   

  Domai n  I D  M   

   

Resu l t(+)   S  

  Domai n  I D   M  

   

Resu l t( - )   S  

  Domai n  I D   M  

  E rror  Code   M  

The  mean i ng  o f  Req ,  Cn f,  M  and  S  i s  speci f i ed  i n  I SO/I EC  1 01 64-1 .  

 
Arg umen t  
The  argument  shal l  convey the  service  speci fi c  parameters  of  the  service  request.  

Domai n  ID  
Th is  i s  the  key attribu te  to  i den ti fy  the  i nstance  of  the  protocol  mach ine.  

Resu l t (+)  
Th is  parameter  i nd icates  that  the  servi ce  request  succeeded .  

Domai n  ID  
Th is  i s  the  key attribu te  to  i den ti fy  the  i nstance  of  the  protocol  mach ine.  

Resu l t ( - )  
Th is  parameter  i nd icates  that  the  servi ce  request  fai led .  

Domai n  ID  
Th is  i s  the  key attribu te  to  i den ti fy  the  i nstance  of  the  protocol  mach ine.  

Erro r  Cod e  
The  parameter Resu l t  con tains  the  error code  of  the  speci fi c  error.  

Type:  Unsigned1 6  

Al l owed  values:  DOMAIN_ID_MISMATCH  

7.3  State  Ch an g e  

Th is  service  shal l  be  used  to  i nd icate  a  change  of  the  MRP domain  state.  

Table  5  shows  the  parameters  of  the  service.  
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Tab l e  5  – MRP  Ch an g e  State  

Param eter  n am e  I n d  

Argument  M  

  Domai n  I D  M  

  E rror  Type  Li st  M  

The  mean i ng  o f  I n d  and  M  i s  speci fi ed  i n  I SO/IEC  1 01 64-1 .  

 
Arg umen t  
The  argument  shal l  convey the  service  speci fi c  parameters  of  the  service  request.  

Domai n  ID  
Th is  i s  the  key attribu te  to  i den ti fy  the  i nstance  of  the  protocol  mach ine.  

Erro r  Type  L i s t  
Th is  attribu te  consists  of  the  fo l l owing  e lements:  

Erro r  Type  
Th is  attribu te  i den ti fi es  a  med ia redundancy error.  

Attribu te  Type:  Unsigned1 6  

Al lowed  values:  MANAGER_ROLE_FAIL,  RING_OPEN,  MULTIPLE_MANAGERS 

Appear  
Th is  attribu te  i den ti fi es  whether the  error appears  or  d i sappears.  

Attribu te  Type:  Boolean  

Al lowed  values:  TRUE,  FALSE 

7.4  Star t  MRC 

The  Start  MRC service  creates  an  i nstance  of  the  MRC protocol  mach ine.  

Table  6  shows  the  parameters  of  the  service.  
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Tab l e  6  – MRP Star t  MRC 

Param eter  n am e  Req  Cn f  

Argument  M   

  Domai n  I D  M   

  R i ng  Port  1  I D  M   

  R i ng  Port  2  I D  M   

  VLAN  ID  U   

  L i nk Down  I n terval  U   

  L i nk Up  I n terval  U   

  L i nk Change  Coun t  U   

  BLOCKED  s tate  supported  U   

   

Resu l t(+)   S  

  Domai n  I D   M  

   

Resu l t( - )   S  

  Domai n  I D   M  

  E rror  Code   M  

The  mean i ng  o f  Req ,  Cn f,  M ,  U  and  S  i s  speci f i ed  i n  I SO/IEC  1 01 64-1 .  

 
Arg umen t  
The  argument  shal l  convey the  service  speci fi c  parameters  of  the  service  request.  

Domai n  ID  
Th is  i s  the  key attribu te  to  i den ti fy  the  i nstance  of  the  protocol  mach ine.  

Ri n g  Po r t  1  ID  
Th is  parameter  con tains  the  ID  of  the  port  wh ich  serves  as  fi rst  ri ng  port.  

Ri n g  Po r t  2  ID  
Th is  parameter con tains  the  ID  of  the  port  wh ich  serves  as  second  ring  port.  

VLAN  ID  
Th is  optional  parameter con tains  the  value  for  the  VLAN  i den ti fi er.  

L i n k  Down  I n terval  
Th is  parameter  con tains  the  value  of  the  i n terval  for  send ing  MRP_LinkDown  frames  
on  ri ng  ports.  

L i n k  Up  I n terval  
Th is  parameter  con tains  the  value  of  the  i n terval  for  send ing  MRP_LinkUp frames  on  ri ng  
ports.  

L i n k  Ch an g e  Cou n t  
Th is  parameter  con tains  the  value  of  the  MRP_LinkChange  frame  coun t  wh ich  con trols  
repeated  transmissions  of  MRP_LinkUp or  MRP_LinkDown  frames.  

BLOCKED  s tate  s u ppo r ted  
Th is  parameter speci fies  whether the  MRC supports  BLOCKED  state  at  i ts  r i ng  ports  or 
not.  

Resu l t (+)  
Th is  parameter  i nd icates  that  the  servi ce  request  succeeded .  

Domai n  ID  
Th is  i s  the  key attribu te  to  i den ti fy  the  i nstance  of  the  protocol  mach ine.  

Resu l t ( - )  
Th is  parameter  i nd icates  that  the  servi ce  request  fai led .  
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Domai n  ID  
Th is  i s  the  key attribu te  to  i den ti fy  the  i nstance  of  the  protocol  mach ine.  

Erro r  Cod e  
The  parameter Resu l t  con tains  the  error code  of  the  speci fi c  error.  

Type:  Unsigned1 6  

Al l owed  values:  DOMAIN_ID_MISMATCH,  ROLE_NOT_SUPPORTED,   
 I NVALID_RINGPORT 

7.5  Stop  MRC 

Th is  service  shal l  be  used  to  stop  the  MRC protocol  mach ine.  R ing  port  s tates  and  swi tch  
functi onal i ty  remain .  Table  7  shows  the  parameters  of  the  service.  

Tab l e  7  – MRP  Stop  MRC 

Param eter  n am e  Req  Cn f  

Argument  M   

  Domai n  I D  M   

   

Resu l t(+)   S  

  Domai n  I D   M  

   

Resu l t( - )   S  

  Domai n  I D   M  

  E rror  Code   M  

The  mean i ng  o f  Req ,  Cn f,  M  and  S  i s  speci f i ed  i n  I SO/IEC  1 01 64-1 .  

 
Arg umen t  
The  argument  shal l  convey the  service  speci fi c  parameters  of  the  service  request.  

Domai n  ID  
Th is  i s  the  key attribu te  to  i den ti fy  the  i nstance  of  the  protocol  mach ine.  

Resu l t (+)  
Th is  parameter  i nd icates  that  the  servi ce  request  succeeded .  

Domai n  ID  
Th is  i s  the  key attribu te  to  i den ti fy  the  i nstance  of  the  protocol  mach ine.  

Resu l t ( - )  
Th is  parameter  i nd icates  that  the  servi ce  request  fai led .  

Domai n  ID  
Th is  i s  the  key attribu te  to  i den ti fy  the  i nstance  of  the  protocol  mach ine.  

Erro r  Cod e  
The  parameter Resu l t  con tains  the  error code  of  the  speci fi c  error.  

Type:  Unsigned1 6  

Al l owed  values:  DOMAIN_ID_MISMATCH  

7.6  Read  MRM  

The  optional  Read  MRM  service  reads  the  actual  s tate  of  the  MRM  protocol  mach ine.  

Table  8  shows  the  parameters  of  the  service.  
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Tab l e  8  – MRP Read  MRM  

Param eter  n am e  Req  Rs p  

Argument  M   

  Domai n  I D  M   

   

Resu l t(+)   S  

  Domai n  I D   M  

  R i ng  Port  1  I D   M  

  R i ng  Port  2  I D   M  

  VLAN  ID   U  

  Manager  Pri ori ty   M  

  Check Med ia  Redundancy  M  

  Real  Ro le  S tate   M  

  Real  Ri ng  State   M  

  R i ng  Port  1  Port  S tate   U  

  R i ng  Port  2  Port  S tate   U  

  Topol ogy Change  I n terval   U  

  Topol ogy Change  Repeat  Coun t   U  

  Short  Test  I n terval   U  

  Defau l t  Test  I n terval   U  

  Test  Mon i tori ng  Count   U  

  Non -blocki ng  MRC  supported   U  

  Test  Mon i tori ng  Extended  Coun t   U  

  React  On  Li nk Change   U  

   

Resu l t( - )   S  

  Domai n  I D   M  

  E rror  Code   M  

The  mean i ng  o f  Req ,  Rsp,  M ,  U  and  S  i s  speci f i ed  i n  I SO/IEC  1 01 64-1 .  

 
Arg umen t  
The  argument  shal l  convey the  service  speci fi c  parameters  of  the  service  request.  

Domai n  ID  
Th is  i s  the  key attri bu te  to  i den ti fy  the  i nstance  of  the  protocol  mach ine.  

Resu l t (+)  
Th is  parameter  i nd icates  that  the  servi ce  request  succeeded .  

Domai n  ID  
Th is  i s  the  key attribu te  to  i den ti fy  the  i nstance  of  the  protocol  mach ine.  

Ri n g  Po r t  1  ID  
Th is  parameter  con tains  the  ID  of  the  port  wh ich  serves  as  fi rst  ri ng  port.  

Ri n g  Po r t  2  ID  
Th is  parameter  con tains  the  ID  of  the  port  wh ich  serves  as  second  ring  port.  

VLAN  ID  
Th is  optional  parameter  con tains  the  value  for  the  VLAN  identi f i er.  

Manag er  Pr i o r i t y  
Th is  parameter con tains  the  value  for  the  manager priori ty.  
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Ch eck  Med i a  Red u n d an cy  
Th is  parameter  i nd icates  whether mon i toring  of  MRM  i s  enabled  or  d isabled  

Topo l o g y  Ch an g e  I n terval  
Th is  parameter con tains  the  value  of  the  i n terval  for  send ing  MRP_TopologyChange  
frames.  

Topo l o g y  Ch an g e  Repeat  Cou n t  
Th is  parameter con tains  the  value  of  the  i n terval  coun t  wh ich  con tro ls  repeated  
transmission  of  MRP_TopologyChange  frames.  

Sh o r t  Tes t  I n terval  
Th is  parameter con tains  the  value  of  the  short  i n terval  for  send ing  MRP_Test  frames  on  
ri ng  ports  after l i nk changes  i n  the  ri ng .  

Defau l t  Tes t  I n terval  
Th is  parameter con tains  the  value  of  the  defau l t  i n terval  for  send ing  MRP_Test  frames  on  
ri ng  ports.  

Tes t  Mon i to r i n g  Cou n t  
Th is  parameter con tains  the  value  of  the  i n terval  count  for  mon i toring  the  reception  of  
MRP_Test  frames.  

Non -b l o ck i n g  MRC s u ppo r ted  
Th is  parameter con tains  the  abi l i ty  o f  the  MRM  to  support  MRC wi thou t  BLOCKED  port  
s tate  support  i n  the  ri ng .  

Tes t  Mon i t o r i n g  Ex ten d ed  Cou n t  
Th is  optional  parameter con tains  the  value  of  the  extended  i n terval  coun t  for  mon i toring  
the  reception  of  MRP_Test  frames.  

Real  Ro l e  State  
Th is  attribu te  con tains  the  actual  ro le  of  the  MRP  object  i n  the  redundancy domain .  

Real  Ri n g  State  
Th is  attribu te  con tains  the  actual  ri ng  state  of  the  MRP object  i n  the  redundancy domain .   

Ri n g  Po r t  1  Po r t  State  
Th is  optional  attribu te  con tains  the  actual  port  s tate  of  R ing  Port  1 .  

Ri n g  Po r t  2  Po r t  State  
Th is  optional  attribu te  con tains  the  actual  port  s tate  of  R ing  Port  2 .  

React  On  L i n k  Ch an g e   
Th is  optional  parameter  con tains  whether the  MRM  reacts  on  MRP_LinkChange  frames  or  
not.  

Resu l t ( - )  
Th is  parameter i nd icates  that  the  service  request  fai led .  

Domai n  ID  
Th is  i s  the  key attri bu te  to  i den ti fy  the  i nstance  of  the  protocol  mach ine.  

Erro r  Cod e  
The  parameter Resu l t  con tains  the  error code  of  the  speci fi c  error.  

Type:  Unsigned1 6  

Al lowed  values:  DOMAIN_ID_MISMATCH,  MANAGER_READ_FAIL 

7.7  Read  MRC 

The  optional  Read  MRC service  reads  the  actual  s tate  of  the  MRC protocol  mach ine.  

Table  9  shows  the  parameters  of  the  service.  
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Tab l e  9  – MRP Read  MRC 

Param eter  n am e  Req  Rs p  

Argument  M   

  Domai n  I D  M   

   

Resu l t(+)   S  

  Domai n  I D   M  

  R i ng  Port  1  I D   M  

  R i ng  Port  2  I D   M  

  VLAN  ID   U  

  R i ng  Port  1  Port  S tate   U  

  R i ng  Port  2  Port  S tate   U  

  L i nk Down  I n terval   U  

  L i nk Up  I n terval   U  

  L i nk Change  Coun t   U  

  BLOCKED  s tate  supported   U  

   

Resu l t( - )   S  

  Domai n  I D   M  

  E rror  Code   M  

The  mean i ng  o f  Req ,  Rsp,  M ,  U  and  S  i s  speci f i ed  i n  I SO/IEC  1 01 64-1 .  

 
Arg umen t  
The  argument  shal l  convey the  service  speci fi c  parameters  of  the  service  request.  

Domai n  ID  
Th is  i s  the  key attribu te  to  i den ti fy  the  i nstance  of  the  protocol  mach ine.  

Resu l t (+)  
Th is  parameter  i nd icates  that  the  servi ce  request  succeeded .  

Domai n  ID  
Th is  i s  the  key attribu te  to  i den ti fy  the  i nstance  of  the  protocol  mach ine.  

Ri n g  Po r t  1  ID  
Th is  parameter  con tains  the  ID  of  the  port  wh ich  serves  as  fi rst  r i ng  port.  

Ri n g  Po r t  2  ID  
Th is  parameter  con tains  the  ID  of  the  port  wh ich  serves  as  second  ring  port.  

VLAN  ID  
Th is  optional  parameter  con tains  the  value  for  the  VLAN  identi f i er.  

L i n k  Down  I n terval  
Th is  parameter  con tains  the  value  of  the  i n terval  for  send ing  MRP_LinkDown  frames  on  
ri ng  ports.  

L i n k  Up  I n terval  
Th is  parameter con tains  the  value  of  the  i n terval  for  send ing  MRP_LinkUp frames  on  ri ng  
ports.  

L i n k  Ch an g e  Cou n t  
Th is  parameter con tains  the  value  of  the  MRP_LinkChange  frame  coun t  wh ich  con tro ls  
repeated  transmission  of  MRP_LinkUp or  MRP_LinkDown  frames.  

Ri n g  Po r t  1  Po r t  State  
Th is  optional  attribu te  con tains  the  actual  port  s tate  of  R ing  Port  1 .  
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Ri n g  Po r t  2  Po r t  State  
Th is  optional  attribu te  con tains  the  actual  port  s tate  of  R ing  Port  2 .  

BLOCKED  s tate  s u ppo r ted  
Th is  parameter con tains  whether the  MRC supports  BLOCKED  state  at  i ts  ri ng  ports  or  
not.  

Resu l t (- )  
Th is  parameter i nd icates  that  the  servi ce  request  fai led .  

Domai n  ID  
Th is  i s  the  key attri bu te  to  i den ti fy  the  i nstance  of  the  protocol  mach ine.  

Erro r  Cod e  
The  parameter Resu l t  con tains  the  error code  of  the  speci fi c  error.  

Type:  Unsigned1 6  

Al l owed  values:  DOMAIN_ID_MISMATCH,  CLIENT_READ_FAIL 

7.8  Star t  M IM  

The  Start  M IM  service  creates  a  l ocal  i nstance  of  the  M IM  protocol  mach ine.  

Table  1 0  shows  the  parameters  of  the  service.  

Tab l e  1 0  – MRP Star t  M IM  

Param eter  n am e  Req  Cn f  

Argument  M   

  I n terconnecti on  I D  M   

  I n terconnecti on  Name  M   

  I n terconnecti on  Port  I D  M   

  I n terconnecti on  VLAN  I D  

  I n terconnecti on  Mode  

U  

M  

 

  I n terconnecti on  Topol ogy Change  I n terval  U   

  I n terconnecti on  Topol ogy Change  Repeat  Coun t  U   

  I n terconnecti on  Defau l t  Test  I n terval  U   

  I n terconnecti on  Test  Mon i tori ng  Coun t  

  I n terconnecti on  L i nk Status  Po l l  I n terval  

  I n terconnecti on  L i nk Status  Po l l  Repeat  Coun t  

U  

U  

U  

 

   

Resu l t(+)   S  

  I n terconnecti on  I D   M  

   

Resu l t( - )   S  

  I n terconnecti on  I D   M  

  E rror  Code   M  

The  mean i ng  o f  Req ,  Cn f,  M ,  U  and  S  i s  speci f i ed  i n  I SO/IEC  1 01 64-1 .  

 
Arg umen t  
The  argument  shal l  convey the  service  speci fi c  parameters  of  the  service  request.  

I n terco n n ec t i o n  ID  
Th is  i s  the  key attri bu te  to  i den ti fy  the  i nstance  of  the  i n terconnection  protocol  
mach ine.  
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I n terco n n ec t i o n  Name 
Th is  parameter con tains  the  name of  the  i n terconnection  domain .  

I n terco n n ec t i o n  Po r t  ID  
Th is  parameter con tains  the  ID  of  the  port  wh ich  serves  as  i n terconnection  port.  

I n terco n n ec t i o n  VLAN  ID  
Th is  optional  parameter  con tains  the  value  for  the  VLAN  i den ti fi er.  

I n terco n n ec t i o n  Mod e  
Th is  parameter con tains  the  requested  operation  mode  of  the  M IM .  

I n tercon n ec t i o n  Topo l og y  Ch an g e  I n terval  
Th is  parameter con tains  the  value  of  the  i n terval  for send ing  MRP_InTopologyChange  
frames.  

I n tercon n ec t i o n  Topo l og y  Ch an g e  Repeat  Co u n t  
Th is  parameter con tains  the  value  of  the  i n terval  coun t  wh ich  con trols  repeated  
transmissions  of  MRP_InTopologyChange  frames.  

I n tercon n ec t i o n  Defau l t  Tes t  I n terval  
Th is  parameter  con tains  the  value  of  the  defau l t  i n terval  for  send ing  MRP_InTest  
frames  on  ri ng  ports  and  on  the  i n terconnection  port.  

I n terco n n ec t i o n  Tes t  Mon i t o r i n g  Cou n t  
Th is  parameter  con tains  the  value  of  the  i n terval  coun t  for  mon i toring  the  reception  of  
MRP_InTest  frames.  

I n terco n n ec t i o n  L i n k  Statu s  Po l l  I n t erval  
Th is  parameter con tains  the  value  of  the  i n terval  for  send ing  MRP_InLinkStatusPol l  
frames.  

I n terco n n ec t i o n  L i n k  Statu s  Repeat  Cou n t  
Th is  parameter  con tains  the  value  of  the  i n terval  count  wh ich  con trols  repeated  
transmissions  of  MRP_InLinkStatusPol l  frames.  

Resu l t (+)  
Th is  parameter  i nd icates  that  the  servi ce  request  succeeded .  

I n terco n n ec t i o n  ID  
Th is  i s  the  key attri bu te  to  i den ti fy  the  i nstance  of  the  i n terconnection  protocol  
mach ine.  

Resu l t ( - )  
Th is  parameter i nd icates  that  the  service  request  fai led .  

I n terco n n ec t i o n  ID  
Th is  i s  the  key attri bu te  to  i den ti fy  the  i nstance  of  the  i n terconnection  protocol  
mach ine.  

Erro r  Cod e  
The  parameter Resu l t  con tains  the  error code  of  the  speci fi c  error.  

Type:  Unsigned1 6  

Al l owed  values:  INTERCONNECTION_ID_MISMATCH,  ROLE_NOT_SUPPORTED,    

I NVALID_INTERCONNECTIONPORT 

7.9  Sto p  M IM  

Th is  service  shal l  be  used  to  stop  the  M IM  protocol  mach ine.  I n terconnection  port  s tate  and  
swi tch  functional i ty  remain .  

Table  1 1  shows  the  parameters  of  the  service.  
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Tab l e  1 1  – MRP Stop  M IM  

Param eter  n am e  Req  Cn f  

Argument  M   

  I n terconnecti on  I D  M   

   

Resu l t(+)   S  

  I n terconnecti on  I D   M  

   

Resu l t( - )   S  

  I n terconnecti on  I D   M  

  E rror  Code   M  

The  mean i ng  o f  Req ,  Cn f,  M  and  S  i s  speci f i ed  i n  I SO/I EC  1 01 64-1 .  

 
Arg umen t  
The  argument  shal l  convey the  service  speci fi c  parameters  of  the  service  request.  

I n terco n n ec t i o n  ID  
Th is  i s  the  key attri bu te  to  i den ti fy  the  i nstance  of  the  i n terconnection  protocol  
mach ine.  

Resu l t (+)  
Th is  parameter  i nd icates  that  the  servi ce  request  succeeded .  

I n terco n n ec t i o n  ID  
Th is  i s  the  key attri bu te  to  i den ti fy  the  i nstance  of  the  i n terconnection  protocol  
mach ine.  

Resu l t ( - )  
Th is  parameter i nd icates  that  the  service  request  fai led .  

I n terco n n ec t i o n  ID  
Th is  i s  the  key attri bu te  to  i den ti fy  the  i nstance  of  the  i n terconnection  protocol  
mach ine.  

Erro r  Cod e  
The  parameter Resu l t  con tains  the  error code  of  the  speci fi c  error.  

Type:  Unsigned1 6  

Al l owed  values:  INTERCONNECTION  _ID_MISMATCH  

7. 1 0  I n tercon n ec t i o n  State  Ch an g e  

Th is  optional  service  shal l  be  used  to  i nd icate  a  change  of  the  MRP in terconnection  domain  
state.  

Table  1 2  shows  the  parameters  of  the  service.  

Tab l e  1 2  – MRP I n terco n n ec t i o n  Ch an g e  State  

Param eter  n am e  I n d  

Argument  M  

  I n terconnecti on  I D  M  

  E rror  Type  Li st  M  

The  mean i ng  o f  I n d  and  M  i s  speci fi ed  i n  I SO/IEC  1 01 64-1 .  
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Arg umen t  
The  argument  shal l  convey the  service  speci fi c  parameters  of  the  service  request.  

I n terco n n ec t i o n  ID  
Th is  i s  the  key attri bu te  to  i den ti fy  the  i nstance  of  the  i n terconnection  protocol  
mach ine.  

Erro r  Type  L i s t  
Th is  attribu te  consists  of  the  fo l l owing  e lements:  

Erro r  Type  
Th is  attribu te  i den ti fi es  a  media  redundancy i n terconnection  error.  

Attribu te  Type:  Unsigned1 6  

Al lowed  values:  INTERCONNECTION_OPEN  

Appear  
Th is  attribu te  i den ti fi es  whether the  error  appears  or  d i sappears.  

Attribu te  Type:  Boolean  

Al l owed  values:  TRUE,  FALSE 

7. 1 1  Star t  M IC  

The  Start  M IC  service  creates  an  i nstance  of  the  M IC  protocol  mach ine.  

Table  1 3  shows  the  parameters  of  the  service.  

Tab l e  1 3  – MRP  Star t  M IC  

Param eter  n am e  Req  Cn f  

Argument  M   

  I n terconnecti on  I D  M   

  I n terconnecti on  Name  M   

  I n terconnecti on  Port  I D  M   

I n terconnecti on  VLAN  ID  

  I n terconnecti on  Mode  

U  

M  

 

  I n terconnecti on  Li nk Down  I n terval  U   

  I n terconnecti on  Li nk Up  I n terval  U   

  I n terconnecti on  Li nk Change  Coun t  U   

   

Resu l t(+)   S  

  I n terconnecti on  I D   M  

   

Resu l t( - )   S  

  I n terconnecti on  I D   M  

  E rror  Code   M  

The  mean i ng  o f  Req ,  Cn f,  M ,  U  and  S  i s  speci fi ed  i n  I SO/IEC  1 01 64-1 .  

 
Arg umen t  
The  argument  shal l  convey the  service  speci fi c  parameters  of  the  service  request.  

I n terco n n ec t i o n  ID  
Th is  i s  the  key attri bu te  to  i den ti fy  the  i nstance  of  the  i n terconnection  protocol  
mach ine.  

I n terco n n ec t i o n  Name 
Th is  parameter  con tains  the  name  of  the  i n terconnection  domain .  
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I n terco n n ec t i o n  Po r t  ID  
Th is  parameter con tains  the  ID  of  the  port  wh ich  serves  as  i n terconnection  port.  

I n terco n n ec t i o n  VLAN  ID  
Th is  optional  parameter  con tains  the  value  for  the  VLAN  identi f i er.  

I n terco n n ec t i o n  Mod e  
Th is  parameter con tains  the  requested  operation  mode  of  the  M IC.  

I n terco n n ec t i o n  L i n k  Down  I n terval  
Th is  parameter con tains  the  value  of  the  i n terval  for  send ing  MRP_InLinkDown  frames  
on  ri ng  ports.  

I n terco n n ec t i o n  L i n k  Up  I n terval  
Th is  parameter  con tains  the  value  of  the  i n terval  for  send ing  MRP_InLinkUp frames  on  
ri ng  ports.  

I n terco n n ec t i o n  L i n k  Ch an g e  Cou n t  
Th is  parameter con tains  the  value  of  the  MRP_InLinkChange  frame coun t  wh ich  
con tro ls  repeated  transmissions  of  MRP_InLinkUp or  MRP_InLinkDown  frames.  

Resu l t (+)  
Th is  parameter  i nd icates  that  the  servi ce  request  succeeded .  

I n terco n n ec t i o n  ID  
Th is  i s  the  key attri bu te  to  i den ti fy  the  i nstance  of  the  i n terconnection  protocol  
mach ine.  

Resu l t ( - )  
Th is  parameter i nd icates  that  the  service  request  fai led .  

I n terco n n ec t i o n  ID  
Th is  i s  the  key attri bu te  to  i den ti fy  the  i nstance  of  the  i n terconnection  protocol  
mach ine.  

Erro r  Cod e  
The  parameter Resu l t  con tains  the  error  code  of  the  speci fi c  error.  

Type:  Unsigned1 6  

Al lowed  values:  INTERCONNECTION  _ID_MISMATCH,  ROLE_NOT_SUPPORTED,    

I NVALID_ INTERCONNECTIONPORT 

7. 1 2  Sto p  M IC  

Th is  service  shal l  be  used  to  stop  the  M IC  protocol  mach ine.  I n terconnection  port  s tate  and  
swi tch  functional i ty  remain .  

Table  1 4  shows  the  parameters  of  the  service.  
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Tab l e  1 4  – MRP Stop  M IC  

Param eter  n am e  Req  Cn f  

Argument  M   

  I n terconnecti on  I D  M   

   

Resu l t(+)   S  

  I n terconnecti on  I D   M  

   

Resu l t( - )   S  

  I n terconnecti on  I D   M  

  E rror  Code   M  

The  mean i ng  o f  Req ,  Cn f,  M  and  S  i s  speci f i ed  i n  I SO/IEC  1 01 64-1 .  

 
Arg umen t  
The  argument  shal l  convey the  service  speci fi c  parameters  of  the  service  request.  

I n terco n n ec t i o n  ID  
Th is  i s  the  key attri bu te  to  i den ti fy  the  i nstance  of  the  i n terconnection  protocol  
mach ine.  

Resu l t (+)  
Th is  parameter  i nd icates  that  the  servi ce  request  succeeded .  

I n terco n n ec t i o n  ID  
Th is  i s  the  key attri bu te  to  i den ti fy  the  i nstance  of  the  i n terconnection  protocol  
mach ine.  

Resu l t ( - )  
Th is  parameter i nd icates  that  the  service  request  fai led .  

I n terco n n ec t i o n  ID  
Th is  i s  the  key attri bu te  to  i den ti fy  the  i nstance  of  the  i n terconnection  protocol  
mach ine.  

Erro r  Cod e  
The  parameter Resu l t  con tains  the  error code  of  the  speci fi c  error.  

Type:  Unsigned1 6  

Al l owed  values:  INTERCONNECTION_ID_MISMATCH  

7. 1 3  Read  M IM  

The  optional  Read  M IM  service  reads  the  actual  state  of  the  M IM  protocol  mach ine.  

Table  1 5  shows  the  parameters  of  the  service.  
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Tab l e  1 5  – MRP Read  M IM  

Param eter  n am e  Req  Rs p  

Argumen t  M   

  I n terconnecti on  I D  M   

   

Resu l t(+)   S  

  I n terconnecti on  I D   M  

  I n terconnecti on  Name   M  

  I n terconnecti on  Port  I D   M  

  I n terconnecti on  Port  S tate   U  

I n terconnecti on  VLAN  I D  

  I n terconnecti on  Mode  

 U  

M  

  I n terconnecti on  Topol ogy Change  I n terval   U  

  I n terconnecti on  Topol ogy Change  Repeat  Coun t   U  

  I n terconnecti on  Defau l t  Test  I n terval   U  

  I n terconnecti on  Test  Mon i tori ng  Coun t  

  I n terconnecti on  Li nk Status  Po l l  I n terval  

  I n terconnecti on  Li nk Status  Po l l  Repeat  Coun t  

 

 

U  

U  

U  

  I n terconnecti on  Topol ogy State   M  

   

Resu l t( - )   S  

  I n terconnecti on  I D   M  

  E rror  Code   M  

The  mean i ng  o f  Req ,  Rsp,  M ,  U  and  S  i s  speci f i ed  i n  I SO/IEC  1 01 64-1 .  

 
Arg umen t  
The  argument  shal l  convey the  service  speci fi c  parameters  of  the  service  request.  

I n terco n n ec t i o n  ID  
Th is  i s  the  key attri bu te  to  i den ti fy  the  i nstance  of  the  i n terconnection  protocol  
mach ine.  

Resu l t (+)  
Th is  parameter  i nd icates  that  the  servi ce  request  succeeded .  

I n terco n n ec t i o n  ID  
Th is  i s  the  key attri bu te  to  i den ti fy  the  i nstance  of  the  i n terconnection  protocol  
mach ine.  

I n terco n n ec t i o n  Name 
Th is  parameter  con tains  the  name  of  the  i n terconnection  domain .  

I n terco n n ec t i o n  Po r t  ID  
Th is  parameter  con tains  the  ID  of  the  port  wh ich  serves  as  i n terconnection  port.  

I n terco n n ec t i o n  Po r t  State  
Th is  optional  attribu te  con tains  the  actual  port  s tate  of  the  i n terconnection  port.  

I n terco n n ec t i o n  VLAN  ID  
Th is  optional  parameter  con tains  the  value  for  the  VLAN  i den ti fi er.  

I n terco n n ec t i o n  Mod e  
Th is  parameter  con tains  the  operation  mode  of  the  M IM .  

I n terco n n ec t i o n  Topo l og y  Ch an g e  I n terval  
Th is  parameter con tains  the  value  of  the  i n terval  for  send ing  MRP_InTopologyChange  
frames.  
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I n terco n n ec t i o n  Topo l og y  Ch an g e  Repeat  Co u n t  
Th is  parameter con tains  the  value  of  the  i n terval  coun t  wh ich  con trols  repeated  
transmission  of  MRP_InTopologyChange  frames.  

I n terco n n ec t i o n  Defau l t  Tes t  I n terval  
Th is  parameter con tains  the  value  of  the  defau l t  i n terval  for  send ing  MRP_InTest  
frames  on  ri ng  ports.  

I n terco n n ec t i o n  Tes t  Mon i t o r i n g  Co u n t  
Th is  parameter con tains  the  value  of  the  i n terval  coun t  for  mon i toring  the  reception  of  
MRP_InTest  frames.  

I n terco n n ec t i o n  L i n k  Statu s  Po l l  I n t erval  
Th is  parameter con tains  the  value  of  the  i n terval  for  send ing  MRP_InLinkStatusPol l  
frames.  

I n tercon n ec t i o n  L i n k  Statu s  Po l l  Repeat  Co u n t  
Th is  parameter con tains  the  value  of  the  i n terval  count  for  repeated  transmissions  of  
MRP_InLinkStatusPol l  frames.  

I n terco n n ec t i o n  Topo l og y  State  
Th is  attribu te  con tains  the  actual  i n terconnection  topology state  of  the  MRP 
i n terconnection  object  i n  the  i n terconnection  domain .   

Resu l t ( - )  
Th is  parameter i nd icates  that  the  service  request  fai led .  

I n terco n n ec t i o n  ID  
Th is  i s  the  key attri bu te  to  i den ti fy  the  i nstance  of  the  i n terconnection  protocol  
mach ine.  

Erro r  Cod e  
The  parameter Resu l t  con tains  the  error code  of  the  speci fi c  error.  

Type:  Unsigned1 6  

Al l owed  values:  INTERCONNECTION_ID_MISMATCH,  MANAGER_READ_FAIL 

7. 1 4  Read  M IC  

The  optional  Read  M IC  service  reads  the  actual  state  of  the  M IC  protocol  mach ine.  

Table  1 6  shows  the  parameters  of   the  service.  

C
o
p
y
r
i
g
h
t
e
d
 
m
a
t
e
r
i
a
l
 
l
i
c
e
n
s
e
d
 
t
o
 
U
n
i
v
e
r
s
i
t
y
 
o
f
 
T
o
r
o
n
t
o
 
b
y
 
T
h
o
m
s
o
n
 
S
c
i
e
n
t
i
f
i
c
,
 
I
n
c
.
 
(
w
w
w
.
t
e
c
h
s
t
r
e
e
t
.
c
o
m
)
.
 
 
T
h
i
s
 
c
o
p
y
 
d
o
w
n
l
o
a
d
e
d
 
o
n
 
2
0
1
6
-
0
4
-
2
8
 
0
5
:
1
2
:
4
6
 
-
0
5
0
0
 
b
y
 
a
u
t
h
o
r
i
z
e
d
 
u
s
e
r
 
U
n
i
v
e
r
s
i
t
y
 
o
f
 
T
o
r
o
n
t
o
 
U
s
e
r
.
 
 
N
o
 
f
u
r
t
h
e
r
 
r
e
p
r
o
d
u
c
t
i
o
n
 
o
r
 
d
i
s
t
r
i
b
u
t
i
o
n
 
i
s
 
p
e
r
m
i
t
t
e
d
.



I EC  62439-2:201 6    I EC  201 6  – 53  – 

Tab l e  1 6  – MRP Read  M IC  

Param eter  n am e  Req  Rs p  

Argument  M   

  I n terconnecti on  I D  M   

   

Resu l t(+)   S  

  I n terconnecti on  I D   M  

  I n terconnecti on  Name   M  

  I n terconnecti on  Port  I D   M  

  I n terconnecti on  Port  S tate   U  

I n terconnecti on  VLAN  ID  

  I n terconnecti on  Mode  

 U  

M  

  I n terconnecti on  Li nk Down  I n terval   U  

  I n terconnecti on  Li nk Up  I n terval   U  

  I n terconnecti on  Li nk Change  Coun t   U  

   

Resu l t( - )   S  

  I n terconnecti on  I D   M  

  E rror  Code   M  

The  mean i ng  o f  Req ,  Rsp,  M ,  U  and  S  i s  speci f i ed  i n  I SO/IEC  1 01 64-1 .  

 
Arg umen t  
The  argument  shal l  convey the  service  speci fi c  parameters  of  the  service  request.  

I n terco n n ec t i o n  ID  
Th is  i s  the  key attri bu te  to  i den ti fy  the  i nstance  of  the  i n terconnection  protocol  
mach ine.  

Resu l t (+)  
Th is  parameter  i nd icates  that  the  servi ce  request  succeeded .  

I n terco n n ec t i o n  ID  
Th is  i s  the  key attri bu te  to  i den ti fy  the  i nstance  of  the  i n terconnection  protocol  
mach ine.  

I n terco n n ec t i o n  Name 
Th is  parameter con tains  the  name of  the  i n terconnection  domain .  

I n terco n n ec t i o n  Po r t  ID  
Th is  parameter con tains  the  ID  of  the  port  wh ich  serves  as  i n terconnection  port.  

I n terco n n ec t i o n  Po r t  State  
Th is  optional  attribu te  con tains  the  actual  port  s tate  of  the  i n terconnection  port.  

I n terco n n ec t i o n  VLAN  ID  
Th is  optional  parameter  con tains  the  value  for  the  VLAN  identi f i er.  

I n terco n n ec t i o n  Mod e  
Th is  parameter con tains  the  operation  mode  of  the  M IC.  

I n terco n n ec t i o n  L i n k  Down  I n terval  
Th is  parameter con tains  the  value  of  the  i n terval  for  send ing  MRP_InLinkDown  frames  
on  ri ng  ports.  

I n terco n n ec t i o n  L i n k  Up  I n terval  
Th is  parameter  con tains  the  value  of  the  i n terval  for  send ing  MRP_InLinkUp frames  on  
ri ng  ports.  
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I n terco n n ec t i o n  L i n k  Ch an g e  Cou n t  
Th is  parameter  con tains  the  value  of  the  MRP_InLinkChange  frame coun t  wh ich  
con tro ls  repeated  transmission  of  MRP_InLinkUp or  MRP_InLinkDown  frames.  

Resu l t ( - )  
Th is  parameter  i nd icates  that  the  servi ce  request  fai led .  

I n terco n n ec t i o n  ID  
Th is  i s  the  key attri bu te  to  i den ti fy  the  i nstance  of  the  i n terconnection  protocol  
mach ine.  

Erro r  Cod e  
The  parameter Resu l t  con tains  the  error  code  of  the  speci fi c  error.  

Type:  Unsigned1 6  

Al lowed  values:  INTERCONNECTION_ID_MISMATCH,  CLIENT_READ_FAIL 

8  MRP p ro toco l  s pec i f i cat i o n  

8. 1  PDU  d esc r i p t i o n  

8. 1 . 1  Bas i c  d ata t ypes  

The  conventions  for  th is  speci fi cation  are  accord ing  to  I EC  61 1 58-6-1 0:201 4,  4. 2.  Notati on  
and  encod ing  of  basic  data types  are  accord ing  to  I EC  61 1 58-6-1 0:201 4,  4 . 1 . 2  and  
IEC  61 1 58-6-1 0:201 4,  4 . 2 .   

8. 1 . 2  DLPDU  abs t rac t  s yn tax  referen ce  

Transfer syn tax and  encod ing  of  the  MRP  protocol  speci fi cation  i s  accord ing  to  
I EC  61 1 58-6-1 0:201 4,  4 . 2 .  

The  encod ing  and  decod ing  of  the  f ie lds  i n  Table  1 7  shal l  be  accord ing  to  
ISO/IEC/IEEE  8802-3  ( IEEE  802.3)  for  the  DLPDU.  

Tab l e  1 7  – MRP DLPDU  s yn tax  f o r  I SO/IEC/IEEE  8802-3  ( IEEE  802.3)  

DLPDU  
n am e  

DLPDU  s t r u c t u re  

DLPDU  Preamble  
a
,  StartFrameDel im i ter,  Desti nat i onAddress,  Sou rceAddress,  DLSDU  

b
,  

DLPDU_Padd i ng  
c
 ,  FrameCheckSequence  

DLSDU  [VLAN]  
d
,  LT,  MRP-PDU  

VLAN  LT(=0x81 00) ,  TagCon tro l I n formati on  

NOTE  1  Accord i ng  to  I SO/IEC/IEEE  8802-3  ( I EEE  802. 3) ,  th e  DLPDUs  have  a  m i n imum  l eng th  o f  64  octets  
(excl ud i ng  Preamble  and  StartFrameDel im i ter) .  

NOTE  2  For I SO/I EC/IEEE  8802-3  ( I EEE  802. 3 ) ,  f rames  wi th  VLAN  tag  the  m i n imum  frame  s i ze  i s  i ncreased  to  
68  octets  i n  o rder to  guaran tee  the  m i n imum  frame  s i ze  o f  64  octets  after  removi ng  the  VLAN  tag  by  a  bri dge .  

a  The  f i e l d  con tains  at  l east  7  octets  

b  The  m i n imum  DLSDU  s i ze  i s  2  octets .  

c  The  number  o f  padd i ng  octets  shal l  be  i n  the  range  of  0  to  46  depend i ng  on  the  DLSDU  s i ze.  The  val ue  shal l  
be  set  to  zero .  

d  The  VLAN  fi e l d  can  be  om i tted  i n  case  o f  optim i zed  transportat i on .  The  f i e l d  VLAN  may be  set  by  the  encoder  
bu t  i t  may be  d i scarded  by  i n termed iate  bri dges.  The  decoder shal l  accept  DLPDUs  wi th  or  wi thou t  VLAN  
f i e l ds .  

 

8. 1 . 3  Cod i n g  o f  t h e  DLPDU  f i e l d  Sou rceAd d res s  

Th is  f i e ld  shal l  be  coded  as  data type  octetString [6] .  The  value  of  the  f ie ld  SourceAddress  
shal l  be  accord ing  to  IEEE  802  MAC address,  see  IEEE  802-1 D:2004,  C lause  7.  The  port  
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MAC address  i s  used  for MRP DLPDU.  The  i n terface  MAC address  shal l  be  d i fferen t  from  any 
port  MAC address.  

8. 1 . 4  Cod i n g  o f  t h e  DLPDU  f i e l d  Des t i n at i o n Add ress  

Th is  f ie l d  shal l  be  coded  as  data type  octetString[6] .   

The  IEEE  Organ izational l y  Un ique  I den ti fi er  for  MRP i s  00-1 5-4E.  I t  shal l  be  set  accord ing  to  
Table  1 8.  

Tab l e  1 8  – MRP OU I  

Val u e  f o r  OU I  (h exad ec i m al )  Mean i n g  

00-1 5-4E  G l obal  adm i n i s tered  i nd i vi dual  u n i cast  

01 - 1 5-4E  G l obal  adm i n i s tered  g roup  (mu l t i cast)  address  

02-1 5-4E  Local  adm i n i stered  i n d i vi dual  u n i cast  

03-1 5-4E  Local  adm i n i stered  g roup  (mu l t i cast)  address  

 

For MRP-PDUs,  the  destination  address  value  shal l  be  set  accord ing  to  Table  1 9 .  

Tab l e  1 9  – MRP Mu l t i cas tMACAdd res s  

Val u e  
OU I  

(Mu l t i cas t )  
(h exad ec i m al )  

Val u e  
Ex t en s i o n I d en t i f i er  

 
(h exad ec i m al )  

Mean i n g  

01 -1 5-4E  00-00-00  Reserved  

01 -1 5-4E  00-00-01  MC_TEST,  u sed  for  MRP_Test  frames  

01 -1 5-4E  00-00-02  MC_CONTROL,  u sed  for  MRP_Li nkChange,  MRP_TopologyChange  
and  MRP_Opti on  frames  

01 -1 5-4E  00-00-03  MC_INTEST,  used  for  MRP_I nTest  frames  

01 - 1 5-  4E  00-00-04  MC_INCONTROL,  u sed  for MRP_I nLi nkChange,  
MRP_I nTopol ogyChange  and  MRP_I nLi nkStatusPo l l  frames  

01 -1 5-4E  00-00-05  to  FF-FF-FF  Reserved  

 

NOTE  1  Octet  1  con tai ns  the  I nd i vi dual /Group  Address  B i t  (LSB) .  

NOTE  2  The  desti nati on  mu l t i cast  add ress  MC_TEST i s  al so  u sed  for  MRP_TestMgrNAck and  
MRP_TestPropagate  frames.  

8. 1 . 5  Cod i n g  o f  t h e  f i e l d  TagCon t ro l I n fo rmat i o n  

Th is  f ie ld  shal l  be  coded  accord ing  to  I EEE  802. 1 Q as  data type  Unsigned1 6.  The  i nd ividual  
bi ts  shal l  have  the  fo l lowing  mean ing :  

B i t  0  – 1 1 :  TagCon t ro l I n fo rmat i o n .VLAN_Id en t i f i er  
These  bi ts  shal l  be  coded  accord ing  to  I EEE  802. 1 Q.  

NOTE  VLAN_I den ti f i er  0  means  that  no  VLANs  are  used .  

B i t  1 2:  TagCon t ro l I n fo rm at i o n .Can on i cal Fo rm at I d en t i f i cato r  
These  bi ts  shal l  be  coded  accord ing  to  I EEE  802. 1 Q.  

NOTE  CFI  i s  constan t  0 .  

B i t  1 3  – 1 5:  TagCon t ro l I n fo rm at i o n .Pr i o r i t y  
These  bi ts  shal l  be  coded  accord ing  to  I EEE  802. 1 Q.  

For MRP,  use  of  the  VLAN  fi e ld  i s  optional .  I f  presen t,  the  value  of  
TagContro l I n formation .Priori ty  shal l  be  set  accord ing  to  Table  20.  
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Tab l e  20  – MRP  TagCon t ro l I n fo rmat i o n .Pr i o r i t y  f i e l d  

Val u e  (h exad ec i m al )  Mean i n g  

0x07  MRP-PDU  

 

8. 1 . 6  Cod i n g  o f  t h e  f i e l d  LT 

Th is  f i e ld  shal l  be  coded  as  data type  Unsigned1 6  wi th  the  values  accord ing  to  
ISO/IEC/IEEE  8802-3  ( I EEE  802.3) .  For MRP the  value  shal l  be  set  accord ing  to  Table  21 .  

Tab l e  21  – MRP LT f i e l d  

Val u e  (h exad ec i m al )  Mean i n g  

0x88E3  MRP-PDU  

 

8. 1 . 7  MRP APDU  abs t rac t  s yn tax  

Table  22  defi nes  the  abstract  syn tax of  the  MRP-PDUs  referred  to  as  APDUs.  The  defi ned  
order of  octets  shal l  be  used  to  convey the  APDUs.  

Tab l e  22  – MRP APDU  s yn tax  

APDU  n am e  APDU  s t r u c t u re  

MRP-PDU  MRP_Vers i on ,  MRP_Type,  MRP_Common ,  [MRP_Opti on ] ,  MRP_End ,  [Padd i ng* ]  
a
 

a
  I f  the  frame  i s  shorter  than  64  octets ,  i t  shal l  be  extended  wi th  padd i ng  to  64  octets ,  accord i ng  to  
I SO/IEC/IEEE  8802-3  ( I EEE  802. 3 ) .  

 

Table  23  defines  structu res  for  substi tu tions  of  e lements  of  the  APDU  structure  shown  i n  
Table  22.  
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Tab l e  23  – MRP  Su bs t i t u t i o n s  

Su bs t i t u t i o n  n am e  St ru c t u re  

MRP_Type  MRP_Test  ^  MRP_Li nkChange  ^  MRP_TopologyChange  ^  MRP_Opti on  ^  
MRP_I nTest  ^  MRP_I nLi nkChange  ^  MRP_I nLi nkStatusPol l  ^  
MRP_I nTopol ogyChange  

MRP_Common  MRP_TLVHeader,  MRP_SequenceID ,  MRP_DomainUU ID  

MRP_Opti on c  MRP_TLVHeader,  MRP_OUI ,  MRP_SubOpti on 1 , [  MRP_SubOpti on2* ]  ,  [Padd i ng* ]
 a
 

MRP_OUI  MRP_Manu factu rerOU I  ^  MRP_IECOU I  

MRP_SubOpti on 1  MRP_Ed1 Type,  MRP_Ed1 Manu factu rerData  

MRP_SubOpti on2d  MRP_TestMgrNAck ^  MRP_TestPropagate  ^  MRP_Au toMgr ^  MRP_Manu factu rerFkt  

MRP_TestMgrNAcke  MRP_SubTLVHeader,  MRP_Prio,  MRP_SA,  MRP_OtherMRMPrio,  

MRP_OtherMRMSA,  [Padd i ng* ]
 a
 

MRP_TestPropagatee  MRP_SubTLVHeader,  MRP_Prio,  MRP_SA,  MRP_OtherMRMPrio,  

MRP_OtherMRMSA,  [Padd i ng* ]
 a
 

MRP_Au toMgrf  MRP_SubTLVHeader  (=0x0300)  

MRP_Manu factu rerFkt  MRP_SubTLVHeader,  MRP_Manu factu rerData  

MRP_End  MRP_TLVHeader (=0x0000)  

MRP_Test
b
 MRP_TLVHeader,  MRP_Pri o ,  MRP_SA,  MRP_PortRol e ,  MRP_RingState,  

MRP_Trans i t i on ,  MRP_TimeStamp,  [Padd i ng* ]
 a
  

MRP_TopologyChange  MRP_TLVHeader,  MRP_Prio ,  MRP_SA,  MRP_I n terval ,  [Padd i ng* ]
 a
 

MRP_Li nkChange  MRP_Li nkUp  ^  MRP_LinkDown  

MRP_Li nkDown  MRP_TLVHeader,  MRP_SA,  MRP_PortRole ,  MRP_I n terval ,  MRP_Blocked ,  
[Padd i ng* ]

 a
 

MRP_LinkUp MRP_TLVHeader,  MRP_SA,  MRP_PortRole ,  MRP_I n terval ,  MRP_Blocked ,  
[Padd i ng* ]

 a
 

MRP_I nTest  MRP_TLVHeader,  MRP_I n ID,  MRP_SA,  MRP_PortRol e ,  MRP_I nState,  
MRP_Transi t i on ,  MRP_TimeStamp,  [Padd i ng* ]

 a
  

MRP_I nLi nkChange  MRP_I nLi nkUp ^  MRP_I nLi nkDown  

MRP_I nLi nkDown  MRP_TLVHeader,  MRP_SA,  MRP_PortRole ,  MRP_I n ID ,  MRP_I n terval ,  [Padd i ng* ]
 a
 

MRP_I nLi nkUp MRP_TLVHeader,  MRP_SA,  MRP_PortRole ,  MRP_I n ID ,  MRP_I n terval ,  [Padd i ng* ]
 a
 

MRP_I nLi nkStatusPo l l  MRP_TLVHeader,  MRP_SA,  MRP_PortRole ,  MRP_I n ID ,  [Padd i ng* ]
 a
 

MRP_I nTopol ogyChange  MRP_TLVHeader,  MRP_SA,  MRP_I n ID,  MRP_I n terval ,  [Padd i ng* ]
 a
 

a
  32  b i t  al i gnment  shal l  be  ensu red .  

b   
I n  connecti on  wi th  h i gh  speed  au tomati on  systems  the  l eng th  o f  the  MRP_PDU  of  type  MRP_Test  i s  cri t i cal  
and  shou l d  be  kept  as  smal l  as  poss ib l e.  Consu l t  the  appropri ate  au tomati on  system  s tandards  for  frame  
l eng th  l im i tat i ons .  

c   Frames  of  MRP_Type  =  MRP_Opti on  shal l  n ot  con tai n  more  than  one  MRP_SubOpti on2  wi th  
MRP_SubTLVHeader. Type  between  0x01  and  0xf0 .  

d  Frames  o f  MRP_Type  !=  MRP_Opti on  wh i ch  con tai n  mu l t i pl e  MRP_SubOpti on2  shal l  arrange  
MRP_SubTLVHeader. Type  i n  ascend i ng  order.   

e  On l y  to  be  used  i n  MRP_Type  =  MRP_Opti on .    

f  On l y  to  be  u sed  i n  MRP_Type  =  MRP_Test.  Add i t i onal  MRP_SubOpti on2  may on l y be  manu factu rer  speci fi c  
wi th  MRP_SubTLVHeader. Type  between  0xf1  and  0xff.   

 

8. 1 . 8  Cod i n g  o f  t h e  f i e l d  MRP_TLVHeader  

The  cod ing  of  th is  f i e ld  shal l  be  accord ing  to  I EC  61 1 58-6-1 0:201 4,  4 . 2 . 1  and  the  i nd ividual  
bi ts  shal l  have  the  fo l l owing  mean ing :  

B i t  0  – 7:  MRP_TLVHeader . Len g th  
The  value  con tains  the  number of  subsequen t  octets  of  the  accord ing  block.  
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B i t  8  – 1 5:  MRP_TLVHeader .Type  
Th is  f i e l d  shal l  be  coded  wi th  the  values  accord ing  to  Table  24.  

Tab l e  24  – MRP_TLVHead er .Type  

Val u e  
(h exad ec i m al )  

Mean i n g  Us ag e  

0x00  MRP_End  
(MRP_TLVHeader. Leng th  shal l  be  set  to  zero)  

Mandatory  

0x01  MRP_Common  Mandatory  

0x02  MRP_Test  Mandatory  

0x03  MRP_TopologyChange  Mandatory  

0x04  MRP_Li nkDown  Mandatory  

0x05  MRP_Li nkUp Mandatory  

0x06  MRP_I nTest  Mandatory  i n  
RC-mode  

0x07  MRP_I nTopol ogyChange  Mandatory  

0x08  MRP_I nLi nkDown  Mandatory  

0x09  MRP_I nLi nkUp  Mandatory  

0x0A MRP_I nLi nkStatusPol l  Mandatory  i n  LC-
mode  

0x0B  – 0x7E  Reserved  — 

0x7F MRP_Opti on  (Organ i zati onal l y  speci f i c)  Opt i onal  

0x80-0xFF Reserved  — 

 

8. 1 . 9  Cod i n g  o f  t h e  f i e l d  MRP_Su bTLVHead er  

The  cod ing  of  th is  f i e ld  shal l  be  accord ing  to  I EC  61 1 58-6-1 0:201 4,  4 . 2 . 1  and  the  i nd ividual  
bi ts  shal l  have  the  fo l l owing  mean ing :  

B i t  0  – 7:  MRP_Su bTLVHead er .Len g th  
The  value  con tains  the  number of  subsequen t  octets  of  the  accord ing  block.  

B i t  8  – 1 5:  MRP_Su bTLVHead er .Type  
Th is  f ie l d  shal l  be  coded  wi th  the  values  accord ing  to  Table  25.  

Tab l e  25  – MRP_Su bTLVHead er .Type  

Val u e  
(h exad ec i m al )  

OU I  Mean i n g  Us ag e  

0x00  don ’ t  care  Reserved  Mandatory  

0x01  Manu factu rerOU I  or  I ECOU I  MRP_TestMgrNAck Mandatory  

0x02  Manu factu rerOU I  or  I ECOU I  MRP_TestPropagate  Mandatory  

0x03  Manu factu rerOU I  or  I ECOU I  MRP_Au toMgr Mandatory  

0x04  – 0xF0  Manu factu rerOU I  or  I ECOU I  Reserved  for  I EC  speci fi c   functi ons  Opti onal  

0xF1  – 0xFF  Manu factu rerOU I  Manu factu rer  speci fi c  fu ncti ons  Opti onal  

 

8. 1 . 1 0  Cod i n g  o f  t h e  f i e l d  MRP_Ed 1 Type  an d  MRP_Ed 1 Man u fac tu rerData  

The  f ie ld  MRP_Ed1 Type  shal l  be  coded  as  data type  Unsigned8.  

For MRP_OUI  =  MRP_Manu factu rerOU I  the  fi e l ds  con ten t  shal l  be  coded  wi th  the  values  
accord ing  to  Table  26.  
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Tab l e  26  – MRP_Ed 1 Type  an d  MRP_Ed 1 Man u fac tu rerData  

MRP_Ed 1 Type  

Val u e  
(h exad ec i m al )  

MRP_Ed 1 Man u fac t u rerData 

Co n ten t  

MRP_Ed 1 Man u fac t u rerData 

Len g t h  (B y t e)  

Us ag e  

0x00  don ’ t  care  2  Mandatory  

0x01  – 0x03  -  0  Mandatory 

0x04  don ’ t  care  26  Mandatory 

0x05  – 0xFE  -  0  Mandatory  

0xFF  -  0  Mandatory 

 

For MRP_OUI  =  I ECOUI  the  fi e lds  con ten t  shal l  be  coded  wi th  the  values  accord ing   
to  Table  27.  

Tab l e  27  – MRP_Ed 1 Type  an d  MRP_Ed 1 Man u fac tu rerData 

MRP_Ed 1 Type  

Val u e  
(h exad ec i m al )  

MRP_Ed 1 Man u fac t u rerData 

Co n ten t  

MRP_Ed 1 Man u fac t u rerData 

Len g t h  (B y t e)  

Us ag e  

0x00  – 0xFE  Reserved  0  Mandatory  

0xFF  don ’ t  care  0  Mandatory 

 

8. 1 . 1 1  Co d i n g  o f  t h e  f i e l d  MRP_Vers i o n  

Th is  f i e l d  shal l  be  coded  as  data type  Unsigned1 6  wi th  the  values  accord ing  to  Table  28.   

Tab l e  28  – MRP_Vers i o n  

Val u e  (d ec i m al )  Mean i n g  

0  Reserved  

1  I n i t i al  vers i on  of  MRP  

2  …  65  535  Reserved  

 

8. 1 . 1 2  Cod i n g  o f  t h e  f i e l d  MRP_Seq u en ceID  

Th is  f i e l d  shal l  be  coded  as  data type  Unsigned1 6.  I t  i s  used  to  i den ti fy  the  dupl ication  of  MRP 
frames  i n  the  ri ng .  The  range  i s  from  0  to  65  535.  The  requesting  appl i cation  process  shal l  
provide  a  un ique  sequence  number to  each  ou tstand ing  service  request.  

8. 1 . 1 3  Cod i n g  o f  t h e  f i e l d  MRP_SA  

Th is  fi e ld  shal l  be  coded  as  data type  octetString [6] .  The  value  of  the  fie ld  MRP_SA shal l  be  
accord ing  to  I EEE  802  MAC address  and  shal l  con tain  the  MAC address  of  the  send ing  swi tch  
host  ( I n terface  MAC Address) .  

8. 1 . 1 4  Cod i n g  o f  t h e  f i e l d  MRP_Oth erMRMSA  

Th is  f i e ld  shal l  be  coded  as  data type  octetStri ng [6] .  The  value  of  the  f ie ld  
MRP_OtherMRMSA shal l  be  accord ing  to  I EEE  802  MAC address  and  shal l  be  set  accord ing  
to  Table  29.  

C
o
p
y
r
i
g
h
t
e
d
 
m
a
t
e
r
i
a
l
 
l
i
c
e
n
s
e
d
 
t
o
 
U
n
i
v
e
r
s
i
t
y
 
o
f
 
T
o
r
o
n
t
o
 
b
y
 
T
h
o
m
s
o
n
 
S
c
i
e
n
t
i
f
i
c
,
 
I
n
c
.
 
(
w
w
w
.
t
e
c
h
s
t
r
e
e
t
.
c
o
m
)
.
 
 
T
h
i
s
 
c
o
p
y
 
d
o
w
n
l
o
a
d
e
d
 
o
n
 
2
0
1
6
-
0
4
-
2
8
 
0
5
:
1
2
:
4
6
 
-
0
5
0
0
 
b
y
 
a
u
t
h
o
r
i
z
e
d
 
u
s
e
r
 
U
n
i
v
e
r
s
i
t
y
 
o
f
 
T
o
r
o
n
t
o
 
U
s
e
r
.
 
 
N
o
 
f
u
r
t
h
e
r
 
r
e
p
r
o
d
u
c
t
i
o
n
 
o
r
 
d
i
s
t
r
i
b
u
t
i
o
n
 
i
s
 
p
e
r
m
i
t
t
e
d
.



 – 60  – I EC  62439-2:201 6    I EC  201 6  

Tab l e  29  – Cod i n g  o f  t h e  f i e l d  MRP_Oth erMRMSA  

MRP_Su bOp t i o n 2  Val u e  o f  MRP_Oth erMRMSA  

MRP_TestMgrNAck I n terface-MAC address  of  the  l ower pri ori ty  manager  whose  test  frame  
was  recei ved  previ ous l y.  

MRP_TestPropagate  I n terface-MAC address  of  the  h i gher pri ori ty  manager  whose  
MRP_TestMgrNAck frame  was  recei ved  previ ous l y.  

 

8. 1 . 1 5  Cod i n g  o f  t h e  f i e l d  MRP_Pr i o  

Th is  f i e l d  shal l  be  coded  as  data type  Unsigned1 6  and  set  accord ing  to  Table  30.  

Tab l e  30  – MRP_Pr i o  

Val u e  
(h exad ec i m al )  

Mean i n g   

0x0000  MRM  h i ghest  pri ori ty  

0x1 000  – 0x7000  MRM  h i gh  pri ori t i es  

0x8000  MRM  defau l t  pri ori ty  

0x9000  – 0x9FFF  MRA h i gh  pri ori t i es  

0xA000  MRA defau l t  pri ori ty  

0xA001 -0xF000  MRA l ow pri ori t i es  

0xFFFF  MRA l owest  pri ori ty  

Other  Reserved  

 

NOTE  Havi ng  one  o r  more  devi ces  that  are  con fi gu red  to  MRA ro l e  and  a  manual l y  con fi gu red  MRM  i n  the  same  
ri ng  i s  not  supported  i n  th i s  ed i t i on  o f  I EC  62439-2 .  

8. 1 . 1 6  Cod i n g  o f  t h e  f i e l d  MRP_Oth erMRMPr i o  

Th is  f i e ld  shal l  be  coded  as  data type  Unsigned1 6.  The  value  of  the  fie ld  MRP_OtheMRMPrio  
shal l  be  set  accord ing  to  Table  31  

Tab l e  31  – Cod i n g  o f  t h e  f i e l d  MRP_Oth erMRMPr i o  

MRP_Su bOp t i o n 2  Val u e  o f  MRP_Oth erMRMPr i o  

MRP_TestMgrNAck The field  is  left empty and wi l l  not be analysed by the receiver.  

MRP_TestPropagate  Priori ty of the higher priority manager whose TestMgrNAck frame was received 
previously 

 

8. 1 . 1 7  Cod i n g  o f  t h e  f i e l d  MRP_Po r tRo l e  

Th is  f i e l d  shal l  be  coded  as  data type  Unsigned1 6.  The  cod ing  shal l  be  accord ing  to  Table  32.  

Tab l e  32  – MRP_Po r tRo l e  

Val u e  
(h exad ec i m al )  

Mean i n g  Us ag e  

0x0000  Primary r i ng  port  Frame  i s  sen t  on  primary r i ng  port  

0x0001  Secondary r i ng  port  Frame  i s  sen t  on  secondary r i ng  port  

0x0002  I n terconnecti on  port  Frame  i s  sen t  on  i n terconnecti on  port  

0x0003  – 0xFFFF  Reserved   

 

8. 1 . 1 8  Cod i n g  o f  t h e  f i e l d  MRP_Ri n g State  

Th is  f i e l d  shal l  be  coded  as  data type  Unsigned1 6  wi th  the  values  accord ing  to  Table  33.  
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Tab l e  33  – MRP_Ri n gState  

Val u e  
(h exad ec i m al )  

Mean i n g  Us ag e  

0x0000  R i ng  open  MRM  i n  R i ng  open  s tate  

0x0001  R i ng  cl osed  MRM  i n  Ri ng  cl osed  s tate  

0x0002  – 0xFFFF Reserved  — 

 

8. 1 . 1 9  Cod i n g  o f  t h e  f i e l d  MRP_In terval  

Th is  f i e l d  shal l  be  coded  as  data type  Unsigned1 6  wi th  the  values  accord ing  to  Table  34.  

Tab l e  34  – MRP_In terval  

Val u e  
(h exad ec i m al )  

Mean i n g  Us ag e  

0x0000  – 0x07D0  I n terval  for  next  topol ogy change  even t  ( i n  
ms)  

Mandatory  

0x07D1  – 0xFFFF I n terval  for  next  topol ogy change  even t  ( i n  
ms)  

Opti onal  

 

8. 1 . 20  Cod i n g  o f  t h e  f i e l d  MRP_Tran s i t i o n  

Th is  f i e l d  shal l  be  coded  as  data type  Unsigned1 6  wi th  the  values  accord ing  to  Table  35.  

Tab l e  35  – MRP_Tran s i t i o n  

Val u e  
(h exad ec i m al )  

Mean i n g  Us ag e  

0x0000  – 0xFFFF Number  of  t rans i t i ons  between  ri n g  open  
s tate  and  r i ng  cl osed  s tate ,  or  number  of  
transi t i ons  between  i n terconnecti on  topol ogy 
open  s tate  and  i n terconnecti on  topo logy 
c l osed  s tate .  

Used  for  mon i tori ng  th i s  val ue  vi a  a  packet  
sn i ffer s tati on  

 

8. 1 . 21  Co d i n g  o f  t h e  f i e l d  MRP_Tim eStamp  

Th is  f i e l d  shal l  be  coded  as  data type  Unsigned32  wi th  the  values  accord ing  to  Table  36.  

Tab l e  36  – MRP_TimeStamp  

Val u e  
(h exad ec i m al )  

Mean i n g  Us ag e  

0x00000000  – 
0xFFFFFFFF  

Actual  l ocal  coun ter  val ue  of  1 ms  coun ter  The  val ue  i s  u sed  by the  MRM  to  determ i ne  
the  maximum  travel  t ime  o f  the  MRP_Test  
frames  i n  a  ri ng ,  or  the  val ue  i s  u sed  by  the  
M IM  to  determ ine  the  maximum  travel  t ime  
o f  the  MRP_I nTest  frames  i n  an  
i n terconnecti on  topol ogy.  

 

8. 1 . 22  Cod i n g  o f  t h e  f i e l d  MRP_B l ocked  

Th is  f i e l d  shal l  be  coded  as  data type  Unsigned1 6  wi th  the  values  accord ing  to  Table  37.  
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Tab l e  37  – MRP_B l o cked  

Val u e  (d ec i m al )  Mean i n g  Us ag e  

0  The  MRC i s  n ot  ab le  to  rece i ve  and  forward  MRP_Test  frames,  
MRP_Li nkChange  frames  and  MRP_TopologyChange  frames  at  a  r i ng  
port  whose  port  s tate  i s  BLOCKED  

Opti onal  

1  The  MRC i s  able  to  recei ve  and  forward  MRP_Test  frames,  
MRP_Li nkChange  frames  and  MRP_TopologyChange  frames  at  a  r i ng  
port  whose  port  s tate  i s  BLOCKED  

Mandatory  

2  …  65  535  Reserved  — 

 

8. 1 . 23  Cod i n g  o f  t h e  f i e l d  MRP_Man u fac tu rerOU I  

Th is  f ie ld  shal l  be  coded  as  data type  octetStri ng [3]  wi th  the  Organ izational l y  Un ique  I den ti f ier 
(OU I )  o f  the  device  manu factu rer as  defined  by the  I EEE  Reg istration  Au thori ty  Commi ttee  
(RAC) .  

8. 1 . 24  Cod i n g  o f  t h e  f i e l d  MRP_IECOUI  

Th is  f ie ld  shal l  be  coded  as  data type  octetStri ng [3]  wi th  the  Organ izational l y  Un ique  I den ti f ier 
(OU I )  o f  the  I EC  Organ isation  wh ich  i s  00-1 5-4e  as  defined  by the  IEEE  Reg istration  Au thori ty 
Commi ttee  (RAC) .  

8. 1 . 25  Cod i n g  o f  t h e  f i e l d  MRP_Man u fac tu rerData 

Th is  f i e l d  shal l  be  reserved  for  vendor speci fi c  data.  

8. 1 . 26  Cod i n g  o f  t h e  f i e l d  MRP_Domai n UU ID  

Th is  f i e l d  shal l  be  coded  as  UU ID  wi th  the  values  accord ing  to  Table  38.  

Tab l e  38  – MRP_Domai nUU ID  

Val u e  
(h exad ec i m al )  

Mean i n g  Us ag e  

0x00000000-0000-0000-0000-000000000000   Reserved  

0x00000000-0000-0000-0000-000000000001  – 
0xFFFFFFFF-FFFF-FFFF-FFFF-FFFFFFFFFFFE  

UU ID  for  MRP  redundancy domai n  Opt i onal  

0xFFFFFFFF-FFFF-FFFF-FFFF-FFFFFFFFFFFF 
Defau l t  UU ID  for  MRP  redundancy 
domai n  

Mandatory 

 

8. 1 . 27  Cod i n g  o f  t h e  f i e l d  MRP_InState  

Th is  f i e l d  shal l  be  coded  as  data type  Unsigned1 6  wi th  the  values  accord ing  to  Table  39.  

Tab l e  39  – MRP_In State  

Val u e  
(h exad ec i m al )  

Mean i n g  Us ag e  

0x0000  I n terconnecti on  open  M IM  i n  I n terconnecti on  topo l ogy open  s tate  

0x0001  I n terconnecti on  cl osed  M IM  i n  I n terconnecti on  topo l ogy c l osed  s tate  

0x0002  – 0xFFFF Reserved  — 
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8. 1 . 28  Cod i n g  o f  t h e  f i e l d  MRP_In ID  

Th is  fi e l d  shal l  be  coded  as  data type  Unsigned1 6.  I t  i s  used  to  i den ti fy the  i n terconnection  
domain .  The  range  i s  from  0  to  65  535.  The  requesting  appl ication  process  shal l  provide  a  
un ique  MRP_In ID  to  each  i n terconnection  topology.  

8.2  Pro to co l  m ach i n es  

8. 2 . 1  MRM  p ro toco l  m ach i n e  

The  MRM  protocol  mach ine  i s  defined  i n  Table  41 .  The  principal  behavior  of  the  protocol  
mach ine  i s  shown  i n  Figure  1 1 .  

 

Fi g u re  1 1  – MRP  p ro to co l  m ach i n e  f o r  MRM  

The  text  below i s  an  explanation  of  the  overal l  actions  performed  i n  the  states.  I f  a  d i fference  
i n  the  i n terpretation  occurs  between  th i s  text  and  the  state  mach ine,  then  the  state  mach ine  
supersedes.  

Power_On  
I n i t ial i zati on ,  the  MRM  shal l  s tart  wi th  both  ri ng  ports  RPort_1  and  RPort_2  i n  the  port  
s tate  BLOCKED.  Stati c  FDB en tri es  for  MRP mu l ti cast  addresses  MC_TEST,  
MC_CONTROL and  MC_INCONTROL to  host  are  generated .  Al l  MRP-PDU  shal l  use  the  
h ighest  pri ori ty  (ORG) .  

AC_STAT1  (Awai t i n g  Con n ec t i o n  State  1 )  
Startup,  wai t i ng  for  the  fi rst  Li nk Up  at  one  of  i ts  ri ng  ports  (cal led  primary ri ng  port) ,  
s tarting  test  mon i toring  of  the  ri ng ,  and  transi t ion  to  PRM_UP.  

PRM_UP (Pr i m ary  R i n g  Po r t  w i t h  L i n k  Up )  
Th is  state  shal l  be  reached  i f  on ly  the  primary ri ng  port  has  a  l i nk (secondary ri ng  port  wi th  
no  l i nk) .  The  MRM  shal l  send  MRP_Test  frames  period ical l y  th rough  both  ri ng  ports  even  
i f  the  other ri ng  port  (secondary ri ng  port)  detected  no  l i nk.  

CHK_RO (Ch eck  Ri n g ,  R i n g  Open  State)  
The  MRM  d id  not  receive  i ts  MRP_Test  frames  for  a  determ ined  t ime,  the  MRP_RingState  
shal l  be  set  to  ri ng  open  state.  

IEC  

Power_On

AC_STAT1

PRM_UP

CHK_RO

CHK_RC
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Th is  state  can  also  be  en tered  on  reception  of  an  MRP_LinkDown  frame  i f  the  option  
MRP_REACT_ON_LINK_CHANGE  i s  supported .  

CHK_RC (Ch eck  Ri n g ,  R i n g  C l o sed  State)  
The  MRM  shal l  send  i ts  MRP_Test  frames  and  shal l  check the  l i nk of  i ts  ri ng  ports,  the  
MRP_RingState  shal l  be  set  to  ri ng  closed  state.  

Local  variables  of  the  MRM  protocol  mach ine  are  l i s ted  i n  Table  40.  
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Tab l e  40  – MRP  Local  var i ab l es  o f  MRM  p ro toco l  m ach i n e  

Name  Type  Mean i n g  

SA_Port1  OctetStri ng [6]  R i ng  port  RPort_1  MAC sou rce  add ress  

SA_Port2  OctetStri ng [6]  R i ng  port  RPort_2  MAC sou rce  add ress  

SA_RPort  OctetStri ng [6]  R i ng  port1  or  R i ng  port2  MAC  sou rce  add ress  

PRIORITY Unsi gned8  Pri ori ty  accord i ng  to  I EEE  802. 1 Q  for  MRP-PDU .  
Shal l  be  set  to  ORG.  

MRP_TS_Prio  Unsi gned1 6  MRP_Pri o  o f  host  

MRP_TS_SA OctetStri ng [6]  MAC  sou rce  address  o f  host  

RPort_1  Uns i gned1 6  Port  i den t i f i cat i on  o f  ri ng  port  1  

RPort_2  Unsi gned1 6  Port  i den t i f i cat i on  o f  ri ng  port  2  

PRM_RPort  Uns i gned1 6  Port  i den t i f i cat i on  o f  primary ri n g  port  

SEC_RPort  Uns i gned1 6  Port  i den t i f i cat i on  o f  secondary ri n g  port  

MRP_MRM_NRmax Unsi gned1 6  Maximum  retransm iss i on  coun t  o f  MRP-PDU  of  Type  
MRP_Test  

MRP_MRM_NRetu rn  Unsi gned1 6  Coun ter,  range  MRP_MRM_NRmax to  0  

TC_NRetu rn  Unsi gned1 6  Coun ter,  range  MRP_TOPNRmax to  0  

ADD_TEST Boolean  Send  add i t i onal  MRP-PDU  of  type  MRP_Test  after  
MRP_TSTshortT i n terval l  i f  TRUE  

REACT_MODE  Boolean  MRM  reacts  on  MRP_Li nkDown  frames  from  an  MRC 
i f  TRUE  

MRP_LNK_UP  Unsi gned1 6  Constan t  val ue  to  i nd i cate  Li nk Up  

MRP_LNK_DOWN  Unsi gned1 6  Constan t  val ue  to  i nd i cate  Li nk Down  

MRP_BLOCKED_SUPPORTED  Unsi gned1 6  Constan t  val ue  to  i nd i cate  that  – i f  TRUE  −  the  MRM  
assumes  al l  MRC  i n  the  r i ng  support  the  BLOCKED  
port  s tate  
I f  FALSE,  the  MRM  requ i res  add i t i onal  support  for  
MRC  not  support i ng  BLOCKED  s tate  

FALSE:  opt i on  for  nodes  not  accord i ng  to  
I EC61 784-2,  CP3/4,  CP3/5,  CP3/6.  

MRP_REACT_ON_LINK_CHANGE  Unsi gned1 6  Constan t  val ue  to  i nd i cate  that  – i f  TRUE  −  the  MRM  
reacts  on  MRP_Li nkDown  frames  from  an  MRC  wi th  
Topo logyChange.  
I f  FALSE,  the  MRM  does  not  react  on  
MRP_Li nkDown  frames  

TRUE:  opt i on  for  n odes  not  accord i ng  to  
I EC  61 784-1 ,  I EC  61 784-2,  CP3/4,  CP3/5,  CP3/6  

NO_TC Boolean  Suppress  MRP_TopologyChange  wh i l e  i n  l i ne  
topol ogy (NO_TC =  TRUE)  

 

The  MRM  state  mach ine  shal l  be  accord ing  to  Table  41 .  
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Tab l e  41  – MRM  State  m ach i n e  

# Cu r ren t  
s t at e  

Even t  
/Co n d i t i o n  

=>Ac t i o n  

Nex t  s t at e  

1  Power On   

=>  

I n i tFDB()  

AddMACFDB({ l ocal } , {MC_TEST,  MC_CONTROL} ,ORG)  

AddMACFDB({ l ocal } , {MC_INCONTROL} ,ORG)  

PRM_RPort:=  RPort_1  

SEC_RPort:=  RPort_2  

MRP_MRM_NRmax:=  MRP_TSTNRmax – 1  

MRP_MRM_NRetu rn :=  0  

ADD_TEST:=  FALSE  

REACT_MODE:=  TRUE  i f  MRM  reacts  on  MRP_Li nkDown  frames  from  an  
MRC or  FALSE  i f  MRM  does  not  react  on  MRP_LinkDown  frames  from  an  
MRC 

Set_Port_StateReq  (PRM_RPort,  BLOCKED)  

Set_Port_StateReq  (SEC_RPort ,  BLOCKED)  

AC_STAT1  

2  AC_STAT1  MAUTypeChangeI nd  (RPort,  Li nk_status)  

/RPort  ==  PRM_RPort  

&&  Li nk_status  ==  MRP_LNK_UP  

=>  

Set_Port_StateReq  (PRM_RPort,  FORWARDING)  

TestRi ngReq(MRP_TSTdefau l tT)  

PRM_UP  

3  AC_STAT1  MAUTypeChangeI nd  (RPort,  Li nk_status)  

/RPort  ==  PRM_RPort  

&&  Li nk_status  ==  MRP_LNK_DOWN  

=>  

i g nore  

AC_STAT1  

4  AC_STAT1  MAUTypeChangeI nd  (RPort,  Li nk_status)  

/RPort  !=  PRM_RPort  

&&  Li nk_status  ==  MRP_LNK_UP  

=>  

SEC_RPort:=  PRM_RPort  

PRM_RPort:=  RPort  

Set_Port_StateReq  (PRM_RPort,  FORWARDING)  

TestRi ngReq(MRP_TSTdefau l tT)  

PRM_UP  

5  AC_STAT1  MAUTypeChangeI nd  (RPort,  Li nk_status)  

/RPort  !=  PRM_RPort  

&&  Li nk_status  ==  MRP_LNK_DOWN  

=>  

i g nore  

AC_STAT1  

6  AC_STAT1  TestTimer expi red  

=>  

i g nore  

AC_STAT1  
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# Cu r ren t  
s t at e  

Even t  
/Co n d i t i o n  

=>Ac t i o n  

Nex t  s t at e  

7  AC_STAT1  L i nkChangeI nd(PortMode,  Li nk_status)  

=>  

i g nore  

AC_STAT1  

8  PRM_UP  TestTimer expi red  

=>  

ADD_TEST:=  FALSE  

TestRi ngReq(MRP_TSTdefau l tT)  

PRM_UP  

9  PRM_UP  MAUTypeChangeI nd  (RPort,  Li nk_status)  

/RPort  ==  PRM_RPort  

&&  Li nk_status  ==  MRP_LNK_UP  

=>  

i g nore  

PRM_UP  

1 0  PRM_UP  MAUTypeChangeI nd  (RPort,  Li nk_status)  

/RPort  ==  PRM_RPort  

&&  Li nk_status  ==  MRP_LNK_DOWN  

=>  

TestTimer. s top  

SetPortStateReq(PRM_RPort ,  BLOCKED)  

AC_STAT1  

1 1  PRM_UP  MAUTypeChangeI nd  (RPort,  Li nk_status)  

/RPort  !=  PRM_RPort  

&&  Li nk_status  ==  MRP_LNK_DOWN  

=>  

i g nore  

PRM_UP  

1 2  PRM_UP  MAUTypeChangeI nd  (RPort,  Li nk_status)  

/RPort  !=  PRM_RPort  

&&  Li nk_status  ==  MRP_LNK_UP  

=>  

MRP_MRM_NRmax:=  MRP_TSTNRmax – 1  

MRP_MRM_NRetu rn :=  0  

NO_TC:=  TRUE  

TestRi ngReq(MRP_TSTdefau l tT)  

CHK_RC 

1 3  PRM_UP  TestRi ng I nd (MRP_SA,  MRP_Pri o)  

/MRP_SA ==  MRP_TS_SA 

=>  

MRP_MRM_NRmax:=  MRP_TSTNRmax – 1  

MRP_MRM_NRetu rn :=  0  

NO_TC:=  FALSE  

TestRi ngReq(MRP_TSTdefau l tT)  

CHK_RC 

1 4  PRM_UP  TestRi ng I nd (MRP_SA,  MRP_Pri o)  

/MRP_SA !=  MRP_TS_SA 

=>  

i g nore  

PRM_UP  
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# Cu r ren t  
s t at e  

Even t  
/Co n d i t i o n  

=>Ac t i o n  

Nex t  s t at e  

1 5  PRM_UP  Li nkChangeI nd(  PortMode,  Li nk_status)  

/!ADD_TEST 

&&  PortMode  ==  MRP_BLOCKED_SUPPORTED  

=>  

ADD_TEST:=  TRUE  

TestRi ngReq(MRP_TSTshortT)  

PRM_UP  

1 6  PRM_UP  Li nkChangeI nd(  PortMode,  Li nk_status)  

/ADD_TEST 

&&  PortMode  ==  MRP_BLOCKED_SUPPORTED  

=>  

i g nore  

PRM_UP  

1 7  PRM_UP  Li nkChangeI nd(  PortMode,  Li nk_status)  

/Li nk_status  ==  MRP_LNK_DOWN  

&& PortMode  !=  MRP_BLOCKED_SUPPORTED  

=>  

i g nore  

PRM_UP  

1 8  PRM_UP  Li nkChangeI nd(  PortMode,  Li nk_status)  

/ADD_TEST 

&&  Li nk_status  ==  MRP_LNK_UP  

&&  PortMode  !=  MRP_BLOCKED_SUPPORTED  

=>  

Topo l ogyChangeReq(0 )  

PRM_UP  

1 9  PRM_UP  Li nkChangeI nd(  PortMode,  Li nk_status)  

/!ADD_TEST 

&&  Li nk_status  ==  MRP_LNK_UP  

&&  PortMode  !=  MRP_BLOCKED_SUPPORTED  

=>  

ADD_TEST:=  TRUE  

TestRi ngReq(MRP_TSTshortT)  

Topol ogyChangeReq(0 )  

PRM_UP  

20  PRM_UP  Topol ogyChangeI nd (  MRP_SA,  t )  

=>  

i g nore  

PRM_UP  

21  CHK_RO TestTimer expi red  

=>  

ADD_TEST:=  FALSE  

TestRi ngReq(MRP_TSTdefau l tT)  

CHK_RO 

22  CHK_RO MAUTypeChangeI nd  (RPort,  Li nk_status)  

/RPort  ==  PRM_RPort  

&&  Li nk_status  ==  MRP_LNK_UP  

=>  

i g nore  

CHK_RO 
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# Cu r ren t  
s t at e  

Even t  
/Co n d i t i o n  

=>Ac t i o n  

Nex t  s t at e  

23  CHK_RO MAUTypeChangeI nd  (RPort,  Li nk_status)  

/RPort  ==  PRM_RPort  

&&  Li nk_status  ==  MRP_LNK_DOWN  

=>  

PRM_RPort:=  SEC_RPort  

SEC_RPort:=  RPort  

Set_Port_StateReq(SEC_RPort ,  BLOCKED)  

TestRi ngReq(MRP_TSTdefau l tT)  

Topol ogyChangeReq(MRP_TOPchgT)  

PRM_UP  

24  CHK_RO MAUTypeChangeI nd  (RPort,  Li nk_status)  

/RPort  !=  PRM_RPort  

&&  Li nk_status  ==  MRP_LNK_UP  

=>  

I g nore  

CHK_RO 

25  CHK_RO MAUTypeChangeI nd  (RPort,  Li nk_status)  

/RPort  !=  PRM_RPort  

&&  Li nk_status  ==  MRP_LNK_DOWN  

=>  

Set_Port_StateReq(SEC_RPort,  BLOCKED)  

PRM_UP  

26  CHK_RO TestRi ng I nd (MRP_SA,  MRP_Pri o)  

/MRP_SA ==  MRP_TS_SA 

&&  REACT_MODE  !=  MRP_REACT_ON_LINK_CHANGE  

=>  

Set_Port_StateReq  (SEC_RPort,  BLOCKED)  

MRP_MRM_NRmax:=  MRP_TSTNRmax – 1  

MRP_MRM_NRetu rn :=  0  

NO_TC:=  FALSE  

TestRi ngReq(MRP_TSTdefau l tT)  

Topol ogyChangeReq(MRP_TOPchgT)  

CHK_RC 

27  CHK_RO TestRi ng I nd (MRP_SA,  MRP_Pri o)  

/MRP_SA ==  MRP_TS_SA 

&&  REACT_MODE  ==  MRP_REACT_ON_LINK_CHANGE   

=>  

Set_Port_StateReq  (SEC_RPort,  BLOCKED)  

MRP_MRM_NRmax:=  MRP_TSTNRmax – 1  

MRP_MRM_NRetu rn :=  0  

NO_TC:=  FALSE  

TestRi ngReq(MRP_TSTdefau l tT)  

Topol ogyChangeReq(0 )  

CHK_RC 

28  CHK_RO TestRi ng I nd (MRP_SA,  MRP_Pri o)  

/MRP_SA !=  MRP_TS_SA 

=>  

i g nore  

CHK_RO 
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# Cu r ren t  
s t at e  

Even t  
/Co n d i t i o n  

=>Ac t i o n  

Nex t  s t at e  

29  CHK_RO Li nkChangeI nd(  PortMode,  Li nk_status)  

/!ADD_TEST 

&&  Li nk_status  ==  MRP_LNK_UP  

&&  PortMode  ==  MRP_BLOCKED_SUPPORTED  

=>  

ADD_TEST:=  TRUE  

TestRi ngReq(MRP_TSTshortT)  

CHK_RO 

30  CHK_RO Li nkChangeI nd(  PortMode,  Li nk_status)  

/ADD_TEST 

&&  Li nk_status  ==  MRP_LNK_UP  

&&  PortMode  ==  MRP_BLOCKED_SUPPORTED  

=>  

I g nore  

CHK_RO 

31  CHK_RO Li nkChangeI nd(  PortMode,  Li nk_status)  

/ADD_TEST 

&&  Li nk_status  ==  MRP_LNK_DOWN  

=>  

I g nore  

CHK_RO 

32  CHK_RO Li nkChangeI nd(  PortMode,  Li nk_status)  

/!ADD_TEST 

&&  Li nk_status  ==  MRP_LNK_DOWN  

=>  

ADD_TEST:=  TRUE  

TestRi ngReq(MRP_TSTshortT)  

CHK_RO 

33  CHK_RO Li nkChangeI nd(  PortMode,  Li nk_status)  

/ADD_TEST 

&&  Li nk_status  ==  MRP_LNK_UP  

&&  PortMode  !=  MRP_BLOCKED_SUPPORTED  

=>  

Set_Port_StateReq  (SEC_RPort,  BLOCKED)  

MRP_MRM_NRmax:=  MRP_TSTExtNRmax – 1  

MRP_MRM_NRetu rn :=  0  

TestRi ngReq(MRP_TSTdefau l tT)  

Topol ogyChangeReq(0 )  

CHK_RC 
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# Cu r ren t  
s t at e  

Even t  
/Co n d i t i o n  

=>Ac t i o n  

Nex t  s t at e  

34  CHK_RO Li nkChangeI nd(  PortMode,  Li nk_status)  

/!ADD_TEST 

&&  Li nk_status  ==  MRP_LNK_UP  

&&  PortMode  !=  MRP_BLOCKED_SUPPORTED  

=>  

Set_Port_StateReq  (SEC_RPort,  BLOCKED)  

MRP_MRM_NRmax:=  MRP_TSTExtNRmax – 1  

MRP_MRM_NRetu rn :=  0  

ADD_TEST:=  TRUE  

TestRi ngReq(MRP_TSTshortT)  

Topol ogyChangeReq(0 )  

CHK_RC 

35  CHK_RO Topol ogyChangeI nd (  MRP_SA,  t )  

=>  

i g nore  

CHK_RO 

36  CHK_RC TestTimer expi red  

/MRP_MRM_NRetu rn  >=  MRP_MRM_NRmax 

&&  !NO_TC  

=>  

Set_Port_StateReq  (SEC_RPort,  FORWARDING)  

MRP_MRM_NRmax:=  MRP_TSTNRmax – 1  

MRP_MRM_NRetu rn :=  0  

ADD_TEST:=  FALSE  

Topol ogyChangeReq(MRP_TOPchgT)  

TestRi ngReq(MRP_TSTdefau l tT)  

CHK_RO 

37  CHK_RC TestTimer expi red  

/MRP_MRM_NRetu rn  >=  MRP_MRM_Nrmax 

&&  NO_TC 

=>  

Set_Port_StateReq  (SEC_RPort,  FORWARDING)  

MRP_MRM_NRmax:=  MRP_TSTNRmax – 1  

MRP_MRM_NRetu rn :=  0  

ADD_TEST:=  FALSE  

TestRi ngReq(MRP_TSTdefau l tT)  

CHK_RO 

38  CHK_RC TestTimer expi red  

/MRP_MRM_NRetu rn  <  MRP_MRM_NRmax 

=>  

MRP_MRM_NRetu rn :=  MRP_MRM_NRetu rn  +  1  

ADD_TEST:=  FALSE  

TestRi ngReq(MRP_TSTdefau l tT)  

CHK_RC 

39  CHK_RC MAUTypeChangeI nd  (RPort,  Li nk_status)  

/RPort  ==  PRM_RPort  

&&  Li nk_status  ==  MRP_LNK_UP  

=>  

I g nore  

CHK_RC 

C
o
p
y
r
i
g
h
t
e
d
 
m
a
t
e
r
i
a
l
 
l
i
c
e
n
s
e
d
 
t
o
 
U
n
i
v
e
r
s
i
t
y
 
o
f
 
T
o
r
o
n
t
o
 
b
y
 
T
h
o
m
s
o
n
 
S
c
i
e
n
t
i
f
i
c
,
 
I
n
c
.
 
(
w
w
w
.
t
e
c
h
s
t
r
e
e
t
.
c
o
m
)
.
 
 
T
h
i
s
 
c
o
p
y
 
d
o
w
n
l
o
a
d
e
d
 
o
n
 
2
0
1
6
-
0
4
-
2
8
 
0
5
:
1
2
:
4
6
 
-
0
5
0
0
 
b
y
 
a
u
t
h
o
r
i
z
e
d
 
u
s
e
r
 
U
n
i
v
e
r
s
i
t
y
 
o
f
 
T
o
r
o
n
t
o
 
U
s
e
r
.
 
 
N
o
 
f
u
r
t
h
e
r
 
r
e
p
r
o
d
u
c
t
i
o
n
 
o
r
 
d
i
s
t
r
i
b
u
t
i
o
n
 
i
s
 
p
e
r
m
i
t
t
e
d
.



 – 72  – I EC  62439-2:201 6    I EC  201 6  

# Cu r ren t  
s t at e  

Even t  
/Co n d i t i o n  

=>Ac t i o n  

Nex t  s t at e  

40  CHK_RC MAUTypeChangeI nd  (RPort,  Li nk_status)  

/RPort  ==  PRM_RPort  

&&  Li nk_status  ==  MRP_LNK_DOWN  

=>  

PRM_RPort:=  SEC_RPort  

SEC_RPort:=  RPort  

Set_Port_StateReq  (SEC_RPort ,  BLOCKED)  

Set_Port_StateReq  (PRM_RPort,  FORWARDING)  

TestRi ngReq(MRP_TSTdefau l tT)  

Topol ogyChangeReq(MRP_TOPchgT)  

PRM_UP  

41  CHK_RC MAUTypeChangeI nd  (RPort,  Li nk_status)  

/RPort  !=  PRM_RPort  

&&  Li nk_status  ==  MRP_LNK_UP  

=>  

I g nore  

CHK_RC 

42  CHK_RC MAUTypeChangeI nd  (RPort,  Li nk_status)  

/RPort  !=  PRM_RPort  

&&  Li nk_status  ==  MRP_LNK_DOWN  

=>  

I g nore  

PRM_UP  

43  CHK_RC TestRi ng I nd (MRP_SA,  MRP_Pri o)  

/MRP_SA ==  MRP_TS_SA 

=>  

MRP_MRM_NRmax:=  MRP_TSTNRmax – 1  

MRP_MRM_NRetu rn :=  0  

NO_TC:=  FALSE  

CHK_RC 

44  CHK_RC TestRi ng I nd (MRP_SA,  MRP_Pri o)  

/MRP_SA !=  MRP_TS_SA 

=>  

i g nore  

CHK_RC 

45  CHK_RC Li nkChangeI nd(  PortMode,  Li nk_status)  

/ADD_TEST 

&&  REACT_MODE  !=  MRP_REACT_ON_LINK_CHANGE   

&&  PortMode  ==  MRP_BLOCKED_SUPPORTED  

=>  

i g nore  

CHK_RC 

46  CHK_RC Li nkChangeI nd(  PortMode,  Li nk_status)  

/!ADD_TEST 

&&  REACT_MODE  !=  MRP_REACT_ON_LINK_CHANGE   

&&  PortMode  ==  MRP_BLOCKED_SUPPORTED  

=>  

ADD_TEST:=  TRUE  

TestRi ngReq(MRP_TSTshortT)  

CHK_RC 
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# Cu r ren t  
s t at e  

Even t  
/Co n d i t i o n  

=>Ac t i o n  

Nex t  s t at e  

47  CHK_RC Li nkChangeI nd(  PortMode,  Li nk_status)  

/Li nk_status  ==  MRP_LNK_DOWN  

&& REACT_MODE  ==  MRP_REACT_ON_LINK_CHANGE   

=>  

Set_Port_StateReq  (SEC_RPort,  FORWARDING)  

Topol ogyChangeReq(0 )  

CHK_RO 

48  CHK_RC Li nkChangeI nd(  PortMode,  Li nk_status)  

/Li nk_status  ==  MRP_LNK_UP  

&&  REACT_MODE  ==  MRP_REACT_ON_LINK_CHANGE   

&&  PortMode  !=  MRP_BLOCKED_SUPPORTED  

=>  

MRP_MRM_NRmax:=  MRP_TSTExtNRmax −  1  

Topo l ogyChangeReq(0 )  

CHK_RC 

49  CHK_RC Li nkChangeI nd(  PortMode,  Li nk_status)  

/Li nk_status  ==  MRP_LNK_UP  

&&  REACT_MODE  ==  MRP_REACT_ON_LINK_CHANGE   

&&  PortMode  ==  MRP_BLOCKED_SUPPORTED  

=>  

MRP_MRM_NRmax:=  MRP_TSTNRmax −  1  

Topo l ogyChangeReq(0 )  

CHK_RC 

50  CHK_RC Topol ogyChangeI nd (  MRP_SA,  t )  

=>  

I g nore  

CHK_RC 

51  PRM_UP  I n terconnTopologyChangeI nd (MRP_SA,  t ,  I n ID)  

/TopTimer. i sRunn i ng  ==  FALSE  

=>  

Topo l ogyChangeReq(t)  

PRM_UP  

52  CHK_RO I n terconnTopologyChangeI nd (MRP_SA,  t ,  I n ID)  

/TopTimer. i sRunn i ng  ==  FALSE  

=>  

Topo l ogyChangeReq(t)  

CHK_RO 

53  CHK_RO I n terconnLi nkChangeI nd ( I n ID,  Li nkStatus ,  RPort)  

/RPort  ==  PRM_RPort  

=>  

I n terconnForwardReq(SEC_RPort)  

CHK_RO 

54  CHK_RO I n terconnLi nkChangeI nd ( I n ID,  Li nkStatus ,  RPort)  

/RPort  ==  SEC_RPort  

=>  

I n terconnForwardReq(PRM_RPort)  

CHK_RO 

55  CHK_RO I n terconnLi nkStatus I nd (I n ID ,  RPort)  

/RPort  ==  PRM_RPort  

=>  

I n terconnForwardReq(SEC_RPort)  

CHK_RO 
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# Cu r ren t  
s t at e  

Even t  
/Co n d i t i o n  

=>Ac t i o n  

Nex t  s t at e  

56  CHK_RO I n terconnLi nkStatus I nd (I n ID ,  RPort)  

/RPort  ==  SEC_RPort  

=>  

I n terconnForwardReq(PRM_RPort)  

CHK_RO 

57  CHK_RC I n terconnTopologyChangeI nd (MRP_SA,  t ,  I n ID)  

/TopTimer. i sRunn i ng  ==  FALSE  

=>  

Topo l ogyChangeReq(t)  

CHK_RC 

 

8.2.2  MRC p ro toco l  m ach i n e  

The  MRC protocol  mach ine  i s  defined  i n  Table  43 .  The  principal  behavior of  the  protocol  
mach ine  i s  shown  i n  Figu re  1 2 .  

 

Fi g u re  1 2  – MRP p ro to co l  m ach i n e  f o r  MRC 

The  text  below i s  an  explanation  of  the  overal l  actions  performed  i n  the  states.  I f  a  d i fference  
i n  the  i n terpretati on  occurs  between  th i s  text  and  the  state  mach ine,  then  the  state  mach ine  
supersedes.  

Power_On  
I n i t ial i zati on ,  the  MRC shal l  s tart  wi th  both  ri ng  ports  RPort_1  and  RPort_2  i n  the  port  
s tate  BLOCKED.  Static  FDB en tries  for  MRP mu l ti cast  addresses  MC_TEST and  
MC_CONTROL are  generated :  Forward  MRP frames  to  MC_TEST and  MC_CONTROL 

IEC  
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between  ri ng  ports  and  frames  to  MC_CONTROL also  to  host.  Al l  MRP-PDU  shal l  use  the  
h ighest  pri ori ty  (ORG) .  

AC_STAT1  (Awai t i n g  Co n n ec t i o n  State  1 )  
Startup,  wai t  for  Li nk Up  on  one  of  the  ri ng  ports.  

DE_IDLE  (Data Exch an g e  I d l e  s tate)  
Th is  state  shal l  be  reached  i f  on ly  one  ri ng  port  (primary)  has  a  l i nk and  i ts  port  s tate  i s  set  
to  FORWARDING.  

PT (Pass  Th ro u g h )  
Temporary state  wh i l e  s i gnal i ng  l i nk changes.  

DE (Data Exch an g e)  
Temporary state  wh i le  s i gnal i ng  l i nk changes.  

PT_IDLE  (Pass  Th ro u g h  I d l e  s tate)  
Th is  state  shal l  be  reached  i f  both  ri ng  ports  have  a  l i nk and  thei r  port  s tates  are  set  to  
FORWARDING.  

Local  variables  of  the  MRC protocol  mach ine  are  l i s ted  i n  Table  42.  

Tab l e  42  – MRP Lo cal  var i ab l es  o f  MRC p ro toco l  m ach i n e  

Nam e  Type  Mean i n g  

SA_RPort  OctetStri ng [6]  R i ng  port1  or  ri ng  port2  MAC sou rce  add ress  

PRIORITY Unsi gned8  Pri ori ty  accord i ng  to  I EEE  802. 1 Q for  MRP-PDU .  Shal l  be  
set  to  ORG.   

RPort_1  Uns i gned1 6  Port  i den ti f i cat i on  o f  ri n g  port  1  

RPort_2  Unsi gned1 6  Port  i den ti f i cat i on  o f  ri n g  port  2  

PRM_RPort  Uns i gned1 6  Port  i den ti f i cat i on  o f  primary ri ng  port  

SEC_RPort  Uns i gned1 6  Port  i den t i f i cat i on  o f  secondary r i ng  port  

MRP_LNKNRetu rn  Unsi gned1 6  Coun ter,  Range  MRP_LNKNRmax to  0  

MRP_LNK_UP  Unsi gned1 6  Constan t  val ue  to  i nd i cate  Li nk Up  

MRP_LNK_DOWN  Unsi gned1 6  Constan t  val ue  to  i nd i cate  Li nk Down  

 

The  MRC state  mach ine  shal l  be  accord ing  to  Table  43 .  
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Tab l e  43  – MRC s tate  m ach i n e  

 #  Cu r ren t  
s t at e  

Even t  
/Co n d i t i o n  

=>ac t i o n  

Nex t  s t ate  

1  Power On   

=>  

I n i tFDB()  

AddMACFDB({RPort_1 ,RPort_2} ,  {MC_TEST,  MC_CONTROL} ,ORG)  

AddMACFDB({ l ocal } , {MC_CONTROL} ,ORG)  

PRM_RPort:=  RPort_1  

SEC_RPort:=  RPort_2  

Set_Port_StateReq  (PRM_RPort ,  BLOCKED)  

Set_Port_StateReq  (SEC_RPort,  BLOCKED)  

UpTimer. i n i  

DownTimer. i n i  

AC_STAT1  

2  AC_STAT1  MAUTypeChangeI nd  (RPort ,  L i nk_status)  

/RPort  ==  PRM_RPort  

&&  Li nk_status  ==  MRP_LNK_UP  

=>  

Set_Port_StateReq  (PRM_RPort ,  FORWARDING)  

DE_IDLE  

3  AC_STAT1  MAUTypeChangeI nd  (RPort ,  L i nk_status)  

/L i nk_status  ==  MRP_LNK_DOWN  

=>  

i g nore  

 

AC_STAT1  

4  AC_STAT1  MAUTypeChangeI nd  (RPort ,  L i nk_status)  

/RPort  !=  PRM_RPort  

&&  Li nk_statu s  ==  MRP_LNK_UP  

=>  

SEC_RPort:=  PRM_RPort  

PRM_RPort:=  RPort  

Set_Port_StateReq  (PRM_RPort ,  FORWARDING)  

 

DE_IDLE  

5  AC_STAT1  Topo logyChangeI nd  (MRP_SA,  t )  

=>  

i g nore  

 

AC_STAT1  

6  DE_IDLE  MAUTypeChangeI nd  (RPort ,  L i nk_status)  

/RPort  !=  PRM_RPort  

&&  Li nk_status  ==  MRP_LNK_UP  

=>  

MRP_LNKNRetu rn :=  MRP_LNKNRmax 

UpTimer. s tart(MRP_LNKupT)  

Li nkChangeReq(PRM_RPort ,  MRP_LNK_UP,  MRP_LNKNRetu rn  X  
MRP_LNKupT)  

PT 
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 #  Cu r ren t  
s t at e  

Even t  
/Co n d i t i o n  

=>ac t i o n  

Nex t  s t ate  

7  DE_IDLE  MAUTypeChangeI nd  (RPort ,  L i nk_status)  

/RPort  !=  PRM_RPort  

&&  Li nk_statu s  ==  MRP_LNK_DOWN  

=>  

i g nore  

 

DE_IDLE  

8  DE_IDLE  MAUTypeChangeI nd  (RPort ,  L i nk_status)  

/RPort  ==  PRM_RPort  

&&  Li nk_statu s  ==  MRP_LNK_DOWN  

=>  

Set_Port_StateReq  (PRM_RPort ,  BLOCKED)  

 

AC_STAT1  

9  DE_IDLE  MAUTypeChangeI nd  (RPort ,  L i nk_status)  

/RPort  ==  PRM_RPort  

&&  Li nk_statu s  ==  MRP_LNK_UP  

=>  

i g nore  

 

DE_IDLE  

1 0  DE_IDLE  Topol ogyChangeI nd (  MRP_SA,  t )  

=>  

C l earFDB(t)  

 

DE_IDLE  

1 1  PT UpTimer expi red  

/MRP_LNKNRetu rn  ==  0  

=>  

MRP_LNKNRetu rn :=  MRP_LNKNRmax 

Set_Port_StateReq  (SEC_RPort ,  FORWARDING)  

 

PT_IDLE  

1 2  PT UpTimer expi red  

/MRP_LNKNRetu rn  >  0  

=>  

MRP_LNKNRetu rn :=  MRP_LNKNRetu rn  −  1  

UpTimer. s tart(MRP_LNKupT)  

Li nkChangeReq(PRM_RPort,  MRP_LNK_UP,  MRP_LNKNRetu rn  X  
MRP_LNKupT)  

PT 

1 3  PT MAUTypeChangeI nd  (RPort ,  L i nk_status)  

/RPort  !=  PRM_RPort  

&&  Li nk_statu s  ==  MRP_LNK_UP  

=>  

i g nore  

 

PT 
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 #  Cu r ren t  
s t at e  

Even t  
/Co n d i t i o n  

=>ac t i o n  

Nex t  s t ate  

1 4  PT MAUTypeChangeI nd  (RPort ,  L i nk_status)  

/RPort  !=  PRM_RPort  

&&  Li nk_statu s  ==  MRP_LNK_DOWN  

=>  

MRP_LNKNRetu rn :=  MRP_LNKNRmax 

UpTimer. s top  

Set_Port_StateReq  (SEC_RPort ,  BLOCKED)  

DownTimer. start(MRP_LNKdownT)  

Li nkChangeReq(PRM_RPort  ,  MRP_LNK_DOWN,  MRP_LNKNRetu rn  
X  MRP_LNKdownT)  

DE  

1 5  PT MAUTypeChangeI nd  (RPort ,  L i nk_status)  

/RPort  ==  PRM_RPort  

&&  Li nk_statu s  ==  MRP_LNK_DOWN  

=>  

MRP_LNKNRetu rn :=  MRP_LNKNRmax 

UpTimer. s top  

PRM_RPort:=  SEC_RPort  

SEC_RPort:=  RPort  

Set_Port_StateReq  (PRM_RPort ,  FORWARDING)  

Set_Port_StateReq  (SEC_RPort,  BLOCKED)  

DownTimer. start(MRP_LNKdownT)  

Li nkChangeReq(PRM_RPort  ,  MRP_LNK_DOWN,  MRP_LNKNRetu rn  
X  MRP_LNKdownT)  

DE  

1 6  PT MAUTypeChangeI nd  (RPort ,  L i nk_status)  

/RPort  ==  PRM_RPort  

&&  Li nk_statu s  ==  MRP_LNK_UP  

=>  

i g nore  

 

PT 

1 7  PT Topol ogyChangeI nd (  MRP_SA,  t )  

=>  

MRP_LNKNRetu rn :=  MRP_LNKNRmax 

UpTimer. s top  

Set_Port_StateReq  (SEC_RPort ,  FORWARDING)  

C l earFDB(t)  

 

PT_IDLE  

1 8  DE  DownTimer  expi red  

/MRP_LNKNRetu rn  ==  0  

=>  

MRP_LNKNRetu rn :=  MRP_LNKNRmax 

 

DE_IDLE  
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 #  Cu r ren t  
s t at e  

Even t  
/Co n d i t i o n  

=>ac t i o n  

Nex t  s t ate  

1 9  DE  DownTimer  expi red  

/MRP_LNKNRetu rn  >  0  

=>  

MRP_LNKNRetu rn :=  MRP_LNKNRetu rn  – 1  

DownTimer. start(MRP_LNKdownT)  

Li nkChangeReq(PRM_RPort,  MRP_LNK_DOWN,  MRP_LNKNRetu rn  
X  MRP_LNKdownT)  

DE  

20  DE  MAUTypeChangeI nd  (RPort ,  L i nk_status)  

/RPort  !=  PRM_RPort  

&&  Li nk_statu s  ==  MRP_LNK_UP  

=>  

MRP_LNKNRetu rn :=  MRP_LNKNRmax 

DownTimer. stop  

UpTimer. s tart(MRP_LNKupT)  

Li nkChangeReq(PRM_RPort  ,  MRP_LNK_UP,  MRP_LNKNRetu rn  X  
MRP_LNKupT)  

PT 

21  DE  MAUTypeChangeI nd  (RPort ,  L i nk_status)  

/RPort  !=  PRM_RPort  

&&  Li nk_status  ==  MRP_LNK_DOWN  

=>  

i g nore  

 

DE  

22  DE  MAUTypeChangeI nd  (RPort ,  L i nk_status)  

/RPort  ==  PRM_RPort  

&&  Li nk_statu s  ==  MRP_LNK_DOWN  

=>  

MRP_LNKNRetu rn :=  MRP_LNKNRmax 

Set_Port_StateReq  (PRM_RPort ,  BLOCKED)  

DownTimer. stop  

 

AC_STAT1  

23  DE  MAUTypeChangeI nd  (RPort ,  L i nk_status)  

/RPort  ==  PRM_RPort  

&&  Li nk_statu s  ==  MRP_LNK_UP  

=>  

i g nore  

 

DE  

24  DE  Topol ogyChangeI nd (  MRP_SA,  t )  

=>  

MRP_LNKNRetu rn :=  MRP_LNKNRmax 

DownTimer. stop  

C l earFDB(t)  

 

DE_IDLE  

C
o
p
y
r
i
g
h
t
e
d
 
m
a
t
e
r
i
a
l
 
l
i
c
e
n
s
e
d
 
t
o
 
U
n
i
v
e
r
s
i
t
y
 
o
f
 
T
o
r
o
n
t
o
 
b
y
 
T
h
o
m
s
o
n
 
S
c
i
e
n
t
i
f
i
c
,
 
I
n
c
.
 
(
w
w
w
.
t
e
c
h
s
t
r
e
e
t
.
c
o
m
)
.
 
 
T
h
i
s
 
c
o
p
y
 
d
o
w
n
l
o
a
d
e
d
 
o
n
 
2
0
1
6
-
0
4
-
2
8
 
0
5
:
1
2
:
4
6
 
-
0
5
0
0
 
b
y
 
a
u
t
h
o
r
i
z
e
d
 
u
s
e
r
 
U
n
i
v
e
r
s
i
t
y
 
o
f
 
T
o
r
o
n
t
o
 
U
s
e
r
.
 
 
N
o
 
f
u
r
t
h
e
r
 
r
e
p
r
o
d
u
c
t
i
o
n
 
o
r
 
d
i
s
t
r
i
b
u
t
i
o
n
 
i
s
 
p
e
r
m
i
t
t
e
d
.



 – 80  – I EC  62439-2:201 6    I EC  201 6  

 #  Cu r ren t  
s t at e  

Even t  
/Co n d i t i o n  

=>ac t i o n  

Nex t  s t ate  

25  PT_IDLE  MAUTypeChangeI nd  (RPort ,  L i nk_status)  

/RPort  !=  PRM_RPort  

&&  Li nk_status  ==  MRP_LNK_UP  

=>  

i g nore  

 

PT_IDLE  

26  PT_IDLE  MAUTypeChangeI nd  (RPort ,  L i nk_status)  

/RPort  !=  PRM_RPort  

&&  Li nk_status  ==  MRP_LNK_DOWN  

=>  

MRP_LNKNRetu rn :=  MRP_LNKNRmax 

Set_Port_StateReq  (SEC_RPort ,  BLOCKED)  

DownTimer. start(MRP_LNKdownT)  

L i nkChangeReq(PRM_RPort  ,  MRP_LNK_DOWN,  MRP_LNKNRetu rn  
X  MRP_LNKdownT)  

DE  

27  PT_IDLE  MAUTypeChangeI nd  (RPort ,  L i nk_status)  

/RPort  ==  PRM_RPort  

&&  Li nk_status  ==  MRP_LNK_DOWN  

=>  

MRP_LNKNRetu rn :=  MRP_LNKNRmax 

PRM_RPort:=  SEC_RPort  

SEC_RPort:=  RPort  

Set_Port_StateReq  (SEC_RPort ,  BLOCKED)  

DownTimer. start(MRP_LNKdownT)  

Li nkChangeReq(PRM_RPort  ,  MRP_LNK_DOWN,  MRP_LNKNRetu rn  
X  MRP_LNKdownT)  

DE  

28  PT_IDLE  MAUTypeChangeI nd  (RPort ,  L i nk_status)  

/RPort  ==  PRM_RPort  

&&  Li nk_status  ==  MRP_LNK_UP  

=>  

i g nore  

 

PT_IDLE  

29  PT_IDLE  Topo logyChangeI nd (  MRP_SA,  t )  

=>  

C l earFDB(t)  

 

PT_IDLE  

 

8.2.3  MRA  p ro to co l  m ach i n e  

The  MRA protocol  mach ine  i s  defined  i n  Table  45.  The  principal  behavior of  the  protocol  
mach ine  i s  shown  i n  Figu re  1 3 .   
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 Power_ON

AC_STAT1

PRM_UP

CHK_RO

CHK_RC

DE_IDLE

PT

DE

PT_IDLE

IEC

 

Fi g u re  1 3  – MRP p ro to co l  m ach i n e  f o r  MRA  

Basical l y  the  MRA protocol  mach ine  i s  a  combination  of  the  MRM  protocol  mach ine  and  the  
MRC protocol  mach ine.  
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For an  explanation  of  the  states  of  the  MRA protocol  mach ine  refer  to  the  explanations  of  the  
MRM  protocol  mach ine  i n  8 . 2 . 1  and  to  the  explanations  of  the  MRC protocol  s tate  mach ine  i n  
8 . 2 .2 .  I f  a  d i fference  i n  the  i n terpretation  occurs  between  the  text  o f  the  explanations  and  the  
state  mach ine,  then  the  state  mach ine  supersedes.  

The  MRA protocol  mach ine  uses  the  local  variables  of  the  MRM  protocol  mach ine  and  the  
l ocal  variables  of  the  MRC protocol  mach ine.  I n  add i t ion  the  MRA protocol  mach ine  uses  
fu rther l ocal  variables  as  l i s ted  i n  Table  44.  

Tab l e  44  – MRP  l o cal  var i ab l es  o f  MRA  p ro toco l  m ach i n e  

Name  Type  Mean i n g  

MRP_BestMRM_SA OctetStri ng [6]  MAC  sou rce  address  o f  the  cu rren tl y  known  recorded  
h i gher pri ori ty  manager  

MRP_BestMRM_Pri o  Unsi gned1 6  MRP_Pri o  o f  the  cu rren tl y  known  recorded  h i gher  
pri ori ty  manager  

HO_BestMRM_SA OctetStri ng [6]  MAC  sou rce  address  o f  the  recorded  h i gher  pri ori ty  
manager s tored  by host  

HO_BestMRM  _Pri o  Uns i gned1 6  MRP_Pri o  o f  the  recorded  h i gher pri ori tymanager  
s tored  by  host  

MRP_MonNRetu rn  Unsi gned1 6  Retry  coun ter  to  mon i tor  the  recorded  h i gher pri ori ty  
MRA 

MRP_mySA OctetStri ng [6]  Host  MAC sou rce  address  

MRP_myPri o  Unsi gned1 6  Host  Pri ori ty  

MRP_remotePri o  Uns i gned1 6  Recei ved  Pri ori ty  

LNKUP_HYST_TIMER_RUNNING  Un i sgned1 6  F l ag  for  l i nkup-hysteri s i s - t imer:  

TRUE:  Timer i s  runn i ng  

FALSE:  Timer has  e l apsed  or  has  not  been  
s tarted .  

The  l i nkup-hysteri s i s - t imer i s  servi ced  ou ts i de  the  
s tate  mach i ne.  I t  shal l  be  s tarted  when  the  devi ce  
recogn i zes  a  l i nk-up  and  shal l  be  s topped  when  the  
t imer has  e l apsed  or  the  devi ce  recogn i zes  a  l i nk-
down  at  the  port.   

A  MAUType_ChangeInd at l ink-up recognition  shal l  fi rst be 
launched,  when the l inkup-hysteresis-timer has elapsed.  

 

The  MRA state  mach ine  shal l  be  accord ing  to  Table  45.  
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Tab l e  45  – MRA  s tate  m ach i n e  

# Cu r ren t  
S t at e  

Even t  
/Co n d i t i o n  

=>Ac t i o n  

Nex t  S tate  

1  Power On   

=>  

I n i tFDB()  

AddMACFDB({ l ocal } , {MC_TEST,  MC_CONTROL} ,ORG)  

PRM_RPort:=  RPort_1  

SEC_RPort:=  RPort_2  

MRP_MRM_NRmax:=  MRP_TSTNRmax – 1  

MRP_MRM_NRetu rn :=  0  

ADD_TEST:=  FALSE  

REACT_MODE:=  FALSE  

MRP_BestMRM_SA:=  0xFFFFFFFFFFFF 

MRP_BestMRM_Prio :=  0xFFFF  

Set_Port_StateReq  (PRM_RPort,  BLOCKED)  

Set_Port_StateReq  (SEC_RPort,  BLOCKED)  

MRP_MonNRetu rn :=  0  

AC_STAT1  

2  AC_STAT1  MAUType_ChangeI nd  (RPort,  L i nk_status)  

/RPort  ==  PRM_RPort  

&&  Li nk_statu s  ==  MRP_LNK_UP  

=>  

Set_Port_StateReq  (PRM_RPort ,  FORWARDING)  

TestRi ngReq(MRP_TSTdefau l tT)  

PRM_UP  

3  AC_STAT1  MAUType_ChangeI nd  (RPort,  L i nk_statu s)  

/RPort  ==  PRM_RPort  

&&  Li nk_statu s  ==  MRP_LNK_DOWN  

=>  

i g nore  

AC_STAT1  

4  AC_STAT1  MAUType_ChangeI nd  (RPort,  L i nk_status)  

/RPort  !=  PRM_RPort  

&&  Li nk_statu s  ==  MRP_LNK_UP  

=>  

SEC_RPort:=  PRM_RPort  

PRM_RPort:=  RPort  

Set_Port_StateReq  (PRM_RPort ,  FORWARDING)  

TestRi ngReq(MRP_TSTdefau l tT)  

PRM_UP  

5  AC_STAT1  MAUType_ChangeI nd  (RPort,  L i nk_status)  

/RPort  !=  PRM_RPort  

&&  Li nk_statu s  ==  MRP_LNK_DOWN  

=>  

i g nore  

AC_STAT1  

6  AC_STAT1  TestTimer expi red  

=>  

i g nore  

AC_STAT1  
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# Cu r ren t  
S t at e  

Even t  
/Co n d i t i o n  

=>Ac t i o n  

Nex t  S tate  

7  AC_STAT1  Li nkChangeI nd(PortMode,  Li nk_status)  

=>  

i g nore  

AC_STAT1  

8  PRM_UP  TestTimer expi red  

=>  

ADD_TEST:=  FALSE  

TestRi ngReq(MRP_TSTdefau l tT)  

PRM_UP  

9  PRM_UP  MAUType_ChangeI nd  (RPort,  L i nk_status)  

/RPort  ==  PRM_RPort  

 
&&  Li nk_status  ==MRP_LNK_UP  

=>  

i g nore  

PRM_UP  

1 0  PRM_UP  MAUType_ChangeI nd  (RPort,  L i nk_status)  

/RPort  ==  PRM_RPort  

&&  Li nk_status  ==  MRP_LNK_DOWN  

=>  

TestTimer. stop  

SetPortStateReq(PRM_RPort ,  BLOCKED)  

AC_STAT1  

1 1  PRM_UP  MAUType_ChangeI nd  (RPort,  L i nk_status)  

/RPort  !=  PRM_RPort&&  Li nk_status  ==MRP_LNK_DOWN  

=>  

i g nore  

PRM_UP  

1 2  PRM_UP  MAUType_ChangeI nd  (RPort,  L i nk_status)  

/RPort  !=  PRM_RPort  

&&  Li nk_status  ==  MRP_LNK_UP  

=>  

MRP_MRM_NRmax:=  MRP_TSTNRmax – 1  

MRP_MRM_NRetu rn :=  0  

NO_TC:=  TRUE  

TestRi ngReq(MRP_TSTdefau l tT)  

CHK_RC 

1 3  PRM_UP  TestRi ng I nd  (MRP_SA,  MRP_Pri o )  

/MRP_SA ==  MRP_TS_SA 

=>  

MRP_MRM_NRmax:=  MRP_TSTNRmax – 1  

MRP_MRM_NRetu rn :=  0  

NO_TC:=  FALSE  

TestRi ngReq(MRP_TSTdefau l tT)  

CHK_RC 

1 4  PRM_UP  TestRi ng I nd (  MRP_SA,  MRP_Pri o )  

/MRP_SA !=  MRP_TS_SA 

&&  REM_PRIO_BETTER_THAN_OWN_PRIO 

=>  

i g nore  

PRM_UP  
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# Cu r ren t  
S t at e  

Even t  
/Co n d i t i o n  

=>Ac t i o n  

Nex t  S tate  

1 5  PRM_UP  TestRi ng I nd (  MRP_SA,  MRP_Pri o )  

/MRP_SA !=  MRP_TS_SA 

&&  !REM_PRIO_BETTER_THAN_OWN_PRIO 

=>  

TestMgrNAckReq(MRP_Pri o,  MRP_SA)  

PRM_UP  

1 6  PRM_UP  Li nkChangeI nd(  PortMode,  Li nk_status)  

/!ADD_TEST 

=>  

ADD_TEST:=  TRUE  

TestRi ngReq(MRP_TSTshortT)  

PRM_UP  

1 7  PRM_UP  Li nkChangeI nd(  PortMode,  Li nk_status)  

/ADD_TEST 

=>  

i g nore  

PRM_UP  

1 8  PRM_UP  Topol ogyChangeI nd (  MRP_SA,  t )  

/MRP_SA ==  MRP_TS_SA 

=>  

i g nore  

PRM_UP  

1 9  PRM_UP  Topol ogyChangeI nd (  MRP_SA,  t )  

/MRP_SA !=  MRP_TS_SA 

=>  

CLEAR_FDB(t)  

PRM_UP  

20  PRM_UP  TestMgrNAckI nd (RPort,   MRP_SA,  MRP_Pri o ,  MRP_BestMRM_SA)  

/MRP_SA ==  MRP_TS_SA 

=>  

i g nore  

PRM_UP  

21  PRM_UP  TestMgrNAckI nd (RPort,   MRP_SA,  MRP_Pri o ,  MRP_BestMRM_SA)  

/MRP_SA !=  MRP_TS_SA 

&&  MRP_BestMRM_SA !=  MRP_TS_SA 

=>  

i g nore  

PRM_UP  

22  PRM_UP  TestMgrNAckI nd (RPort,   MRP_SA,  MRP_Pri o ,  MRP_BestMRM_SA)  

/MRP_SA !=  MRP_TS_SA 

&&  MRP_BestMRM_SA ==MRP_TS_SA 

&&  !REM_PRIO_BETTER_THAN_HO_PRIO 

=>  

TopTimer. stop  

MRC_I n i t( )  

TestPropagateReq(HO_BestMRM_Pri o ,  HO_BestMRM_SA)  

DE_IDLE  
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# Cu r ren t  
S t at e  

Even t  
/Co n d i t i o n  

=>Ac t i o n  

Nex t  S tate  

23  PRM_UP  TestMgrNAckI nd (RPort,   MRP_SA,  MRP_Pri o ,  MRP_BestMRM_SA)  

/MRP_SA !=  MRP_TS_SA 

&&  MRP_BestMRM_SA ==  MRP_TS_SA 

&&  REM_PRIO_BETTER_THAN_HO_PRIO 

=>  

HO_BestMRM_SA:=  MRP_SA 

HO_BestMRM_Pri o:=  MRP_Prio  

TopTimer. stop  

MRC_I n i t( )  

TestPropagateReq(HO_BestMRM_Pri o ,  HO_BestMRM_SA)  

DE_IDLE  

24  PRM_UP  TestPropagateI nd (RPort,   MRP_SA,  MRP_Pri o ,  MRP_BestMRM_SA,  
MRP_BestMRM_Prio )  

=>  

i g nore  

PRM_UP  

25  CHK_RO TestTimer expi red  

=>  

ADD_TEST:=  FALSE  

TestRi ngReq(MRP_TSTdefau l tT)  

CHK_RO 

26  CHK_RO MAUType_ChangeI nd  (RPort,  L i nk_statu s)  

/RPort  ==  PRM_Rport   

&&  Li nk_statu s  ==  MRP_LNK_UP  

=>  

i g nore  

CHK_RO 

27  CHK_RO MAUType_ChangeI nd  (RPort,  L i nk_status)  

/RPort  ==  PRM_RPort  

&&  Li nk_status  ==  MRP_LNK_DOWN  

=>  

PRM_RPort:=  SEC_RPort  

SEC_RPort:=  Rport  

Set_Port_StateReq(SEC_RPort,  BLOCKED)  

TestRi ngReq(MRP_TSTdefau l tT)  

Topol ogyChangeReq(MRP_TOPchgT)  

PRM_UP  

28  CHK_RO MAUType_ChangeI nd  (RPort,  L i nk_status)  

/RPort  !=  PRM_Rport  

&&  Li nk_status  ==  MRP_LNK_UP  

=>  

i g nore  

CHK_RO 

29  CHK_RO MAUType_ChangeI nd  (RPort,  L i nk_status)  

/RPort  !=  PRM_RPort  

&&  Li nk_status  ==  MRP_LNK_DOWN  

=>  

Set_Port_StateReq(SEC_RPort,  BLOCKED)  

PRM_UP  
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# Cu r ren t  
S t at e  

Even t  
/Co n d i t i o n  

=>Ac t i o n  

Nex t  S tate  

30  CHK_RO TestRi ng I nd (  MRP_SA,  MRP_Pri o )  

/MRP_SA ==  MRP_TS_SA 

=>  

Set_Port_StateReq  (SEC_RPort,  BLOCKED)  

MRP_MRM_NRmax:=  MRP_TSTNRmax – 1  

MRP_MRM_NRetu rn :=  0  

NO_TC:=  FALSE  

TestRi ngReq(MRP_TSTdefau l tT)  

Topol ogyChangeReq(MRP_TOPchgT)  

CHK_RC 

31  CHK_RO TestRi ng I nd (  MRP_SA,  MRP_Pri o )  

/MRP_SA !=  MRP_TS_SA 

&&  REM_PRIO_BETTER_THAN_OWN_PRIO 

=>  

i g nore  

CHK_RO 

32  CHK_RO TestRi ng I nd (  MRP_SA,  MRP_Pri o )  

/MRP_SA !=  MRP_TS_SA 

&&  !REM_PRIO_BETTER_THAN_OWN_PRIO 

=>  

TestMgrNAckReq(MRP_Pri o,  MRP_SA)  

CHK_RO 

33  CHK_RO Li nkChangeI nd(  PortMode,  Li nkStatus)  

/!ADD_TEST  

=>  

ADD_TEST:=  TRUE  

TestRi ngReq(MRP_TSTshortT)  

CHK_RO 

34  CHK_RO Li nkChangeI nd(  PortMode,  Li nkStatus)  

/ADD_TEST 

=>  

i g nore  

CHK_RO 

35  CHK_RO Topol ogyChangeI nd (  MRP_SA,  t )  

/MRP_SA ==  MRP_TS_SA 

=>  

i g nore  

CHK_RO 

36  CHK_RO Topol ogyChangeI nd (  MRP_SA,  t )  

/MRP_SA !=  MRP_TS_SA 

=>  

CLEAR_FDB(t)  

CHK_RO 

37  CHK_RO TestMgrNAckI nd (RPort,   MRP_SA,  MRP_Pri o ,  MRP_BestMRM_SA)  

/MRP_SA ==  MRP_TS_SA 

=>  

i g nore  

CHK_RO 

38  CHK_RO TestMgrNAckI nd (RPort,   MRP_SA,  MRP_Pri o ,  MRP_BestMRM_SA)  

/MRP_SA !=  MRP_TS_SA 

&&  MRP_BestMRM_SA !=  MRP_TS_SA 

=>  

i g nore  

CHK_RO 
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# Cu r ren t  
S t at e  

Even t  
/Co n d i t i o n  

=>Ac t i o n  

Nex t  S tate  

39  CHK_RO TestMgrNAckI nd (RPort,   MRP_SA,  MRP_Pri o ,  MRP_BestMRM_SA)  

/MRP_SA !=  MRP_TS_SA 

&&  MRP_BestMRM_SA ==  MRP_TS_SA 

&&  !REM_PRIO_BETTER_THAN_HO_PRIO 

=>  

TopTimer. stop  

MRC_I n i t( )  

TestPropagateReq(HO_BestMRM_Pri o ,  HO_BestMRM_SA)  

PT_IDLE  

40  CHK_RO TestMgrNAckI nd (RPort,   MRP_SA,  MRP_Pri o ,  MRP_BestMRM_SA)  

/MRP_SA !=  MRP_TS_SA 

&&  MRP_BestMRM_SA ==  MRP_TS_SA 

&&  REM_PRIO_BETTER_THAN_HO_PRIO 

=>  

O_BestMRM_SA:=  MRP_SA 

HO_BestMRM_Pri o :=  MRP_Prio  

TopTimer. stop  

MRC_I n i t( )  

TestPropagateReq(HO_BestMRM_Pri o ,  HO_BestMRM_SA)  

PT_IDLE  

41  CHK_RO TestPropagateI nd (RPort,   MRP_SA,  MRP_Pri o ,  MRP_BestMRM_SA,  
MRP_BestMRM_Prio )  

=>  

i g nore  

CHK_RO 

42  CHK_RC TestTimer expi red  

/MRP_MRM_NRetu rn  >=  MRP_MRM_Nrmax 

&&  !NO_TC  

=>  

Set_Port_StateReq  (SEC_RPort,  FORWARDING)  

MRP_MRM_NRmax:=  MRP_TSTNRmax – 1  

MRP_MRM_NRetu rn :=  0  

ADD_TEST:=  FALSE  

Topol ogyChangeReq(MRP_TOPchgT)  

TestRi ngReq(MRP_TSTdefau l tT)  

CHK_RO 

43  CHK_RC TestTimer expi red  

/MRP_MRM_NRetu rn  >=  MRP_MRM_Nrmax&& NO_TC 

=>  

Set_Port_StateReq  (SEC_RPort,  FORWARDING)  

MRP_MRM_NRmax:=  MRP_TSTNRmax −  1  

MRP_MRM_NRetu rn :=  0  

ADD_TEST:=  FALSE  

Topol ogyChangeReq(MRP_TOPchgT)  

TestRi ngReq(MRP_TSTdefau l tT)  

CHK_RO 
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# Cu r ren t  
S t at e  

Even t  
/Co n d i t i o n  

=>Ac t i o n  

Nex t  S tate  

44  CHK_RC TestTimer expi red  

/MRP_MRM_NRetu rn  <  MRP_MRM_Nrmax 

=>  

MRP_MRM_NRetu rn :=  MRP_MRM_NRetu rn  +  1  

ADD_TEST:=  FALSE  

TestRi ngReq(MRP_TSTdefau l tT)  

CHK_RC 

45  CHK_RC MAUType_ChangeI nd  (RPort,  L i nk_status)  

/RPort  ==  PRM_RPort  

&&  Li nk_status  ==  MRP_LNK_UP  

=>  

i g nore  

CHK_RC 

46  CHK_RC MAUType_ChangeI nd  (RPort,  L i nk_status)  

/RPort  ==  PRM_RPort  

&&  Li nk_status  ==  MRP_LNK_DOWN  

=>  

PRM_RPort:=  SEC_RPort  

SEC_RPort:=  RPort  

Set_Port_StateReq  (SEC_RPort,  BLOCKED)  

Set_Port_StateReq  (PRM_RPort,  FORWARDING)  

TestRi ngReq(MRP_TSTdefau l tT)  

Topol ogyChangeReq(MRP_TOPchgT)  

PRM_UP  

47  CHK_RC MAUType_ChangeI nd  (RPort,  L i nk_status)  
/RPort  !=  PRM_RPort  
&&  Li nk_status  ==  MRP_LNK_UP  

=>  
i g nore  

CHK_RC 

48  CHK_RC MAUType_ChangeI nd  (RPort,  L i nk_status)  

/RPort  !=  PRM_RPort  

&&  Li nk_status  ==  MRP_LNK_DOWN  

=>  

i g nore  

PRM_UP  

49  CHK_RC TestRi ng I nd (  MRP_SA,  MRP_Pri o )  

/MRP_SA ==  MRP_TS_SA 

=>  

MRP_MRM_NRmax:=  MRP_TSTNRmax – 1  

MRP_MRM_NRetu rn :=  0  

NO_TC:=  FALSE  

CHK_RC 

50  CHK_RC TestRi ng I nd (  MRP_SA,  MRP_Pri o )  

/MRP_SA !=  MRP_TS_SA 

&&  !REM_PRIO_BETTER_THAN_OWN_PRIO 

=>  

TestMgrNAckReq(MRP_Pri o,  MRP_SA)  

CHK_RC 

51  CHK_RC TestRi ng I nd (  MRP_SA,  MRP_Pri o )  

/MRP_SA !=  MRP_TS_SA 

&&  REM_PRIO_BETTER_THAN_OWN_PRIO 

=>  

i g nore  

CHK_RC 
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# Cu r ren t  
S t at e  

Even t  
/Co n d i t i o n  

=>Ac t i o n  

Nex t  S tate  

52  CHK_RC Li nkChangeI nd(  PortMode,  Li nk_status)  

/ADD_TEST 

=>  

i g nore  

CHK_RC 

53  CHK_RC Li nkChangeI nd(  PortMode,  Li nk_status)  

/!ADD_TEST 

=>ADD_TEST:=  TRUE  

TestRi ngReq(MRP_TSTshortT)  

CHK_RC 

54  CHK_RC Topol ogyChangeI nd (  MRP_SA,  t )  

/MRP_SA ==  MRP_TS_SA 

=>  

i g nore  

CHK_RC 

55  CHK_RC Topol ogyChangeI nd (  MRP_SA,  t )  

/MRP_SA !=  MRP_TS_SA 

=>  

CLEAR_FDB(t)  

CHK_RC 

56  CHK_RC TestMgrNAckI nd (RPort,   MRP_SA,  MRP_Pri o ,  MRP_BestMRM_SA)  

/MRP_SA ==  MRP_TS_SA 

=>  

i g nore  

CHK_RC 

57  CHK_RC TestMgrNAckI nd (RPort,   MRP_SA,  MRP_Pri o ,  MRP_BestMRM_SA)  

/MRP_SA !=  MRP_TS_SA 

&&  MRP_BestMRM_SA !=  MRP_TS_SA 

=>  

i g nore  

CHK_RC 

58  CHK_RC TestMgrNAckI nd (RPort,   MRP_SA,  MRP_Pri o ,  MRP_BestMRM_SA)  

/MRP_SA !=  MRP_TS_SA 

&&  MRP_BestMRM_SA ==  MRP_TS_SA 

&&  !REM_PRIO_BETTER_THAN_HO_PRIO 

=>  

Set_Port_StateReq  (SEC_RPort,  FORWARDING)  

TopTimer. stop  

MRC_I n i t( )  

TestPropagateReq(HO_BestMRM_Pri o ,  HO_BestMRM_SA)  

PT_IDLE  

59  CHK_RC TestMgrNAckI nd (RPort,   MRP_SA,  MRP_Pri o ,  MRP_BestMRM_SA)  

/MRP_SA !=  MRP_TS_SA 

&&  MRP_BestMRM_SA ==  MRP_TS_SA 

&&  REM_PRIO_BETTER_THAN_HO_PRIO 

=>  

HO_BestMRM_SA:=  MRP_SA 

HO_BestMRM_Pri o:=  MRP_Prio  

TopTimer. stop  

MRC_I n i t( )  

TestPropagateReq(HO_BestMRM_Pri o ,  HO_BestMRM_SA)  

PT_IDLE  
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# Cu r ren t  
S t at e  

Even t  
/Co n d i t i o n  

=>Ac t i o n  

Nex t  S tate  

60  CHK_RC TestPropagateI nd (RPort,   MRP_SA,  MRP_Pri o ,  MRP_BestMRM_SA,  
MRP_BestMRM_Prio )  

=>  

i g nore  

CHK_RC 

61  DE_IDLE  TestTimer expi red  

/MRP_MonNRetu rn  <=  MRP_MON_NR_MAX 

=>  

MRP_MonNRetu rn :=  MRP_MonNRetu rn  +  1  

TestTimer. start(MRP_TSTshortT)  

DE_IDLE  

62  DE_IDLE  TestTimer expi red  

/MRP_MonNRetu rn  >  MRP_MON_NR_MAX 

=>  

TestTimer. s tart(MRP_TSTshortT)  

MRM_I n i t( )  

PRM_UP  

63  DE_IDLE  MAUType_ChangeI nd  (RPort,  L i nk_status)  

/RPort  !=  PRM_RPort  

&&  Li nk_status  ==  MRP_LNK_UP  

=>  

MRP_LNKNRetu rn :=  MRP_LNKNRmax 

UpTimer. s tart(MRP_LNKupT)  

AddMACFDB({PRM_RPort ,  SEC_RPort} ,  {MC_TEST,  MC_CONTROL} ,ORG)  

Li nkChangeReq(PRM_Rport,  MRP_LNK_UP,  MRP_LNKNRetu rn  *  MRP_LNKupT)  

PT 

64  DE_IDLE  MAUType_ChangeI nd  (RPort,  L i nk_status)  

/RPort  !=  PRM_RPort  

&&  Li nk_status  ==  MRP_LNK_DOWN  

=>  

i g nore  

DE_IDLE  

65  DE_IDLE  MAUType_ChangeI nd  (RPort,  L i nk_status)  

/RPort  ==  PRM_RPort  

&&  Li nk_status  ==  MRP_LNK_DOWN  

=>  

Set_Port_StateReq  (PRM_RPort,  BLOCKED)  

AddMACFDB({ } ,  {MC_TEST,  MC_CONTROL} ,ORG)  

AC_STAT1  

66  DE_IDLE  MAUType_ChangeI nd  (RPort,  L i nk_status)  

/RPort  ==  PRM_RPort  

&&  Li nk_statu s  ==  MRP_LNK_UP  

=>  

i g nore  

DE_IDLE  

67  DE_IDLE  Topol ogyChangeI nd (  MRP_SA,  t )  

=>  

CLEAR_FDB(t)  

DE_IDLE  

C
o
p
y
r
i
g
h
t
e
d
 
m
a
t
e
r
i
a
l
 
l
i
c
e
n
s
e
d
 
t
o
 
U
n
i
v
e
r
s
i
t
y
 
o
f
 
T
o
r
o
n
t
o
 
b
y
 
T
h
o
m
s
o
n
 
S
c
i
e
n
t
i
f
i
c
,
 
I
n
c
.
 
(
w
w
w
.
t
e
c
h
s
t
r
e
e
t
.
c
o
m
)
.
 
 
T
h
i
s
 
c
o
p
y
 
d
o
w
n
l
o
a
d
e
d
 
o
n
 
2
0
1
6
-
0
4
-
2
8
 
0
5
:
1
2
:
4
6
 
-
0
5
0
0
 
b
y
 
a
u
t
h
o
r
i
z
e
d
 
u
s
e
r
 
U
n
i
v
e
r
s
i
t
y
 
o
f
 
T
o
r
o
n
t
o
 
U
s
e
r
.
 
 
N
o
 
f
u
r
t
h
e
r
 
r
e
p
r
o
d
u
c
t
i
o
n
 
o
r
 
d
i
s
t
r
i
b
u
t
i
o
n
 
i
s
 
p
e
r
m
i
t
t
e
d
.



 – 92  – I EC  62439-2:201 6    I EC  201 6  

# Cu r ren t  
S t at e  

Even t  
/Co n d i t i o n  

=>Ac t i o n  

Nex t  S tate  

68  DE_IDLE  Topol ogyChangeI nd (  MRP_SA,  t )  

/LNKUP_HYST_TIMER_RUNNING  ==  TRUE  

=>  

CLEAR_FDB(t)  

AddMACFDB({PRM_RPort , SEC_ RPort} ,  {MC_TEST,  MC_CONTROL} ,ORG)  

Set_Port_StateReq  (SEC_RPort, FORWARDING)  

PT_IDLE  

69  DE_IDLE  TestRi ng I nd (  MRP_SA,  MRP_Pri o )  

/MRP_SA ==  MRP_TS_SA 

=>  

i g nore  

DE_IDLE  

70  DE_IDLE  TestRi ng I nd (  MRP_SA,  MRP_Pri o )  

/MRP_SA !=  MRP_TS_SA 

&&  MRP_SA !=  MRP_BestMRM_SA 

=>  

i g nore  

DE_IDLE  

71  DE_IDLE  TestRi ng I nd (  MRP_SA,  MRP_Pri o )  

/MRP_SA !=  MRP_TS_SA 

&&MRP_SA ==  HO_BestMRM_SA 

&&!REM_PRIO_BETTER_THAN_OWN_PRIO 

=>  

HO_BestMRM_Pri o :=  MRP_Prio  

DE_IDLE  

72  DE_IDLE  TestRi ng I nd (  MRP_SA,  MRP_Pri o )  

/MRP_SA !=  MRP_TS_SA 

&&MRP_SA ==  HO_BestMRM_SA 

&&REM_PRIO_BETTER_THAN_OWN_PRIO 

=>  

MRP_MonNRetu rn :=  0  

HO_BestMRM_Pri o :=  MRP_Prio  

DE_IDLE  

73  DE_IDLE  TestPropagateI nd (RPort,   MRP_SA,  MRP_Pri o ,  MRP_BestMRM_SA,  
MRP_BestMRM_Prio )  

/MRP_SA ==  MRP_TS_SA 

=>  

i g nore  

DE_IDLE  

74  DE_IDLE  TestPropagateI nd (RPort,   MRP_SA,  MRP_Pri o ,  MRP_BestMRM_SA,  
MRP_BestMRM_Prio )  

/MRP_SA !=  MRP_TS_SA 

&&  MRP_SA !=  MRP_BestMRM_SA 

=>  

i g nore  

DE_IDLE  

75  DE_IDLE  TestPropagateI nd (RPort,   MRP_SA,  MRP_Pri o ,  MRP_BestMRM_SA,  
MRP_BestMRM_Prio )  
/MRP_SA !=  MRP_TS_SA 

&&  MRP_SA ==  MRP_BestMRM_SA 

=>  

HO_BestMRM_SA:=  MRP_BestMRM_SA 

HO_BestMRM_Pri o:=  MRP_BestMRM_Pri o  

MRP_MonNRetu rn :=  0  

DE_IDLE  
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# Cu r ren t  
S t at e  

Even t  
/Co n d i t i o n  

=>Ac t i o n  

Nex t  S tate  

76  DE_IDLE  TestMgrNAckI nd (RPort,   MRP_SA,  MRP_Pri o ,  MRP_BestMRM_SA)  

=>  

i g nore  

DE_IDLE  

77  DE_IDLE  Li nkChangeI nd(  PortMode,  Li nk_status)  

=>  

i g nore  

DE_IDLE  

78  PT TestTimer expi red  

/MRP_MonNRetu rn  <=  MRP_MON_NR_MAX 

=>  

MRP_MonNRetu rn :=  MRP_MonNRetu rn  +  1  

TestTimer. start(MRP_TSTshortT)  

PT 

79  PT TestTimer expi red  

/MRP_MonNRetu rn  >  MRP_MON_NR_MAX 

=>  

TestTimer. s tart(MRP_TSTshortT)  

MRM_I n i t( )  

CHK_RC 

80  PT UpTimer expi red  

/MRP_LNKNRetu rn  ==  0  

=>  

MRP_LNKNRetu rn :=  MRP_LNKNRmax 

Set_Port_StateReq  (SEC_RPort,  FORWARDING)  

PT_IDLE  

81  PT UpTimer expi red  

/MRP_LNKNRetu rn  >  0  

=>  

MRP_LNKNRetu rn :=  MRP_LNKNRetu rn  - 1  

UpTimer. s tart(MRP_LNKupT)  

Li nkChangeReq(PRM_RPort,  MRP_LNK_UP,  MRP_LNKNRetu rn  *  MRP_LNKupT)  

PT 

82  PT MAUType_ChangeI nd  (RPort,  L i nk_status)  

/RPort  !=  PRM_RPort  

&&  Li nk_status  ==  MRP_LNK_UP  

=>  

i g nore  

PT 

83  PT MAUType_ChangeI nd  (RPort,  L i nk_status)  

/RPort  !=  PRM_RPort  

&&  Li nk_status  ==  MRP_LNK_DOWN  

=>  

MRP_LNKNRetu rn :=  MRP_LNKNRmax 

UpTimer. s top  

Set_Port_StateReq  (SEC_RPort,  BLOCKED)  

DownTimer. start(MRP_LNKdownT)  

AddMACFDB({PRM_RPort} ,  {MC_TEST,  MC_CONTROL} ,ORG)  

Li nkChangeReq(PRM_RPort ,  MRP_LNK_DOWN,  MRP_LNKNRetu rn  *  
MRP_LNKdownT)  

DE  
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# Cu r ren t  
S t at e  

Even t  
/Co n d i t i o n  

=>Ac t i o n  

Nex t  S tate  

84  PT MAUType_ChangeI nd  (RPort,  L i nk_status)  

/RPort  ==  PRM_RPort  

&&  Li nk_status  ==  MRP_LNK_DOWN  

=>  

MRP_LNKNRetu rn :=  MRP_LNKNRmax 

UpTimer. s top  

PRM_RPort:=  SEC_RPort  

SEC_RPort:=  RPort  

Set_Port_StateReq  (PRM_RPort,  FORWARDING)  

Set_Port_StateReq  (SEC_RPort,  BLOCKED)  

DownTimer. start(MRP_LNKdownT)  

AddMACFDB({PRM_RPort} ,  {MC_TEST,  MC_CONTROL} ,ORG)  

Li nkChangeReq(PRM_RPort,  MRP_LNK_DOWN,  MRP_LNKNRetu rn  *  
MRP_LNKdownT)  

DE  

85  PT MAUType_ChangeI nd  (RPort,  L i nk_status)  

/RPort  ==  PRM_RPort  

&&  Li nk_statu s  ==  MRP_LNK_UP  

=>  

i g nore  

PT 

86  PT Topol ogyChangeI nd (  MRP_SA,  t )  

=>  

MRP_LNKNRetu rn :=  MRP_LNKNRmax 

UpTimer. s top  

Set_Port_StateReq  (SEC_RPort,  FORWARDING)  

CLEAR_FDB(t)  

PT_IDLE  

87  PT TestRi ng I nd (  MRP_SA,  MRP_Pri o )  

/MRP_SA ==  MRP_TS_SA 

=>  

i g nore  

PT 

88  PT TestRi ng I nd (  MRP_SA,  MRP_Pri o )  

/MRP_SA !=  MRP_TS_SA 

&&  MRP_SA !=  MRP_BestMRM_SA 

=>  

i g nore  

PT 

89  PT TestRi ng I nd (  MRP_SA,  MRP_Pri o  

/MRP_SA !=  MRP_TS_SA 

&&  MRP_SA ==  HO_BestMRM_SA 

&&  !REM_PRIO_BETTER_THAN_OWN_PRIO 

=>  

HO_BestMRM_Pri o :=  MRP_Prio  

PT 
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# Cu r ren t  
S t at e  

Even t  
/Co n d i t i o n  

=>Ac t i o n  

Nex t  S tate  

90  PT TestRi ng I nd (  MRP_SA,  MRP_Pri o )  

/MRP_SA !=  MRP_TS_SA 

&&  MRP_SA ==  HO_BestMRM_SA 

&&  REM_PRIO_BETTER_THAN_OWN_PRIO 

=>  

MRP_MonNRetu rn :=  0  

HO_BestMRM_Pri o:=  MRP_Prio  

PT 

91  PT TestPropagateI nd (RPort,   MRP_SA,  MRP_Pri o ,  MRP_BestMRM_SA,  
MRP_BestMRM_Prio )  

/MRP_SA ==  MRP_TS_SA 

=>  

i g nore  

PT 

92  PT TestPropagateI nd (RPort,   MRP_SA,  MRP_Pri o ,  MRP_BestMRM_SA,  
MRP_BestMRM_Prio )  

/MRP_SA !=  MRP_TS_SA 

&&  MRP_SA !=  MRP_BestMRM_SA 

=>  

i g nore  

PT 

93  PT TestPropagateI nd (RPort,   MRP_SA,  MRP_Pri o ,  MRP_BestMRM_SA,  
MRP_BestMRM_Prio )  

/MRP_SA !=  MRP_TS_SA 

&&  MRP_SA ==  MRP_BestMRM_SA 

=>  

HO_BestMRM_SA:=  MRP_BestMRM_SA 

HO_BestMRM_Pri o:=  MRP_BestMRM_Pri o  

MRP_MonNRetu rn :=  0  

PT 

94  PT TestMgrNAckI nd (RPort,   MRP_SA,  MRP_Pri o ,  MRP_BestMRM_SA)  

=>  

i g nore  

PT 

95  PT Li nkChangeI nd(  PortMode,  Li nk_status)  

=>  

i g nore  

PT 

96  DE  TestTimer expi red  

/MRP_MonNRetu rn  <=  MRP_MON_NR_MAX 

=>  

MRP_MonNRetu rn :=  MRP_MonNRetu rn  +  1  

TestTimer. start(MRP_TSTdefau l tT)  

DE  

97  DE  TestTimer expi red  

/MRP_MonNRetu rn  >  MRP_MON_NR_MAX 

=>  

TestTimer. s tart(MRP_TSTshortT)  

MRM_I n i t( )  

PRM_UP  

98  DE  DownTimer  expi red  

/MRP_LNKNRetu rn  ==  0  

=>  

MRP_LNKNRetu rn :=  MRP_LNKNRmax 

DE_IDLE  
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# Cu r ren t  
S t at e  

Even t  
/Co n d i t i o n  

=>Ac t i o n  

Nex t  S tate  

99  DE  DownTimer  expi red  

/MRP_LNKNRetu rn  >  0  

=>  

MRP_LNKNRetu rn :=  MRP_LNKNRetu rn  – 1  

DownTimer. start(MRP_LNKdownT)  
Li nkChangeReq(PRM_RPort,  MRP_LNK_DOWN,  MRP_LNKNRetu rn  *  
MRP_LNKdownT)  

DE  

1 00  DE  MAUType_ChangeI nd  (RPort,  L i nk_status)  

/RPort  !=  PRM_RPort  

&&  Li nk_statu s  ==  MRP_LNK_UP  

=>  

MRP_LNKNRetu rn :=  MRP_LNKNRmax 

DownTimer. stop  

UpTimer. start(MRP_LNKupT)  

AddMACFDB({PRM_RPort,  SEC_RPort} ,  {MC_TEST,  MC_CONTROL} ,ORG  

Li nkChangeReq(PRM_RPort ,  MRP_LNK_UP,  MRP_LNKNRetu rn  *  MRP_LNKupT)  

PT 

1 01  DE  MAUType_ChangeI nd  (RPort,  L i nk_status)  

/RPort  !=  PRM_RPort  

&&  Li nk_statu s  ==  MRP_LNK_DOWN  

=>  

i g nore  

DE  

1 02  DE  MAUType_ChangeI nd  (RPort,  L i nk_status)  

/RPort  ==  PRM_RPort  

&&  Li nk_statu s  ==  MRP_LNK_DOWN  

=>  

MRP_LNKNRetu rn :=  MRP_LNKNRmax 

Set_Port_StateReq  (PRM_RPort ,  BLOCKED)  

DownTimer. stop  

AddMACFDB({ } ,  {MC_TEST,  MC_CONTROL} ,ORG)  

AC_STAT1  

1 03  DE  MAUType_ChangeI nd  (RPort,  L i nk_status)  

/RPort  ==  PRM_RPort  

&&  Li nk_statu s  ==  MRP_LNK_UP  

=>  

i g nore  

DE  

1 04  DE  Topol ogyChangeI nd (  MRP_SA,  t )  

=>  

MRP_LNKNRetu rn :=  MRP_LNKNRmax 

DownTimer. stop  

CLEAR_FDB(t)  

DE_IDLE  

1 05  DE  TestRi ng I nd (  MRP_SA,  MRP_Prio )  

/MRP_SA ==  MRP_TS_SA 

=>  

i g nore  

DE  
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# Cu r ren t  
S t at e  

Even t  
/Co n d i t i o n  

=>Ac t i o n  

Nex t  S tate  

1 06  DE  TestRi ng I nd (  MRP_SA,  MRP_Prio )  

/MRP_SA !=  MRP_TS_SA 

&&  MRP_SA !=  MRP_BestMRM_SA 

=>  

i g nore  

DE  

1 07  DE  TestRi ng I nd (  MRP_SA,  MRP_Prio )  

/MRP_SA !=  MRP_TS_SA 

&&  MRP_SA ==  HO_BestMRM_SA 

&&  !REM_PRIO_BETTER_THAN_OWN_PRIO 

=>  

HO_BestMRM_Pri o :=  MRP_Prio  

DE  

1 08  DE  TestRi ng I nd (  MRP_SA,  MRP_Prio )  

/MRP_SA !=  MRP_TS_SA 

&&  MRP_SA ==  HO_BestMRM_SA 

&&  REM_PRIO_BETTER_THAN_OWN_PRIO 

=>  

MRP_MonNRetu rn :=  0  

HO_BestMRM_Pri o :=  MRP_Prio  

DE  

1 09  DE  TestPropagateI nd (RPort,   MRP_SA,  MRP_Pri o ,  MRP_BestMRM_SA,  
MRP_BestMRM_Pri o)  

/MRP_SA ==  MRP_TS_SA 

=>  

i g nore  

DE  

1 1 0  DE  TestPropagateI nd (RPort,   MRP_SA,  MRP_Pri o ,  MRP_BestMRM_SA,  
MRP_BestMRM_Pri o)  

/MRP_SA !=  MRP_TS_SA 

&&  MRP_SA !=  MRP_BestMRM_SA 

=>  

i g nore  

DE  

1 1 1  DE  TestPropagateI nd (RPort,   MRP_SA,  MRP_Pri o ,  MRP_BestMRM_SA,  
MRP_BestMRM_Pri o)  

/MRP_SA !=  MRP_TS_SA 

&&  MRP_SA ==  MRP_BestMRM_SA 

=>  

HO_BestMRM_SA:=  MRP_BestMRM_SA 

HO_BestMRM_Pri o :=  MRP_BestMRM_Pri o  

MRP_MonNRetu rn :=  0  

DE  

1 1 2  DE  TestMgrNAckI nd(RPort,   MRP_SA,  MRP_Pri o ,  MRP_BestMRM_SA)  

=>  

i g nore  

DE  

1 1 3  DE  Li nkChangeI nd(  PortMode,  Li nk_status)  

=>  

i g nore  

DE  
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# Cu r ren t  
S t at e  

Even t  
/Co n d i t i o n  

=>Ac t i o n  

Nex t  S tate  

1 1 4  PT_IDLE  TestTimer expi red  

/MRP_MonNRetu rn  <=  MRP_MON_NR_MAX 

=>  

MRP_MonNRetu rn :=  MRP_MonNRetu rn  +  1  

TestTimer. s tart(MRP_TSTdefau l tT)  

PT_IDLE  

1 1 5  PT_IDLE  TestTimer expi red  

/MRP_MonNRetu rn  >  MRP_MON_NR_MAX 

=>  

 

TestTimer. start(MRP_TSTshortT)  

MRM_I n i t( )  

CHK_RO 

1 1 6  PT_IDLE  MAUType_ChangeI nd  (RPort,  L i nk_status)  

/RPort  !=  PRM_RPort  

&&  Li nk_statu s  ==  MRP_LNK_UP  

=>  

i g nore  

PT_IDLE  

1 1 7  PT_IDLE  MAUType_ChangeI nd  (RPort,  L i nk_status)  

/RPort  !=  PRM_RPort  

&&  Li nk_statu s  ==  MRP_LNK_DOWN  

=>  

MRP_LNKNRetu rn :=  MRP_LNKNRmax 

Set_Port_StateReq  (SEC_RPort,  BLOCKED)  

DownTimer. start(MRP_LNKdownT)  

AddMACFDB({PRM_RPort} ,  {MC_TEST,  MC_CONTROL} ,ORG)  

Li nkChangeReq(PRM_RPort ,  MRP_LNK_DOWN,  MRP_LNKNRetu rn  *  
MRP_LNKdownT)  

DE  

1 1 8  PT_IDLE  MAUType_ChangeI nd  (RPort,  L i nk_status)  

/RPort  ==  PRM_RPort  

&&  Li nk_statu s  ==  MRP_LNK_DOWN  

=>  

MRP_LNKNRetu rn :=  MRP_LNKNRmax 

PRM_RPort:=  SEC_RPort  

SEC_RPort:=  RPort  

Set_Port_StateReq  (SEC_RPort,  BLOCKED)  

DownTimer. start(MRP_LNKdownT)  

AddMACFDB({PRM_RPort} ,  {MC_TEST,  MC_CONTROL} ,ORG)  

Li nkChangeReq(PRM_RPort ,  MRP_LNK_DOWN,  MRP_LNKNRetu rn  *  
MRP_LNKdownT)  

DE  

1 1 9  PT_IDLE  MAUType_ChangeI nd  (RPort,  L i nk_status)  

/RPort  ==  PRM_RPort  

&&  Li nk_statu s  ==  MRP_LNK_UP  

=>  

i g nore  

PT_IDLE  

1 20  PT_IDLE  Topol ogyChangeI nd (  MRP_SA,  t )  

=>  

CLEAR_FDB(t)  

PT_IDLE  
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# Cu r ren t  
S t at e  

Even t  
/Co n d i t i o n  

=>Ac t i o n  

Nex t  S tate  

1 21  PT_IDLE  TestRi ng I nd (  MRP_SA,  MRP_Prio )  

/MRP_SA ==  MRP_TS_SA 

=>  

i g nore  

PT_IDLE  

1 22  PT_IDLE  TestRi ng I nd (  MRP_SA,  MRP_Prio )  

/MRP_SA !=  MRP_TS_SA 

&&  MRP_SA !=  MRP_BestMRM_SA 

=>  

i g nore  

PT_IDLE  

1 23  PT_IDLE  TestRi ng I nd (  MRP_SA,  MRP_Prio )  

/MRP_SA !=  MRP_TS_SA 

&&MRP_SA ==  HO_BestMRM_SA 

&&!REM_PRIO_BETTER_THAN_OWN_PRIO 

=>  

HO_BestMRM_Pri o :=  MRP_Prio  

PT_IDLE  

1 24  PT_IDLE  TestRi ng I nd (  MRP_SA,  MRP_Prio )  

/MRP_SA !=  MRP_TS_SA 

MRP_SA ==  HO_BestMRM_SA 

REM_PRIO_BETTER_THAN_OWN_PRIO 

=>  

MRP_MonNRetu rn :=  0  

HO_BestMRM_Pri o :=  MRP_Prio  

PT_IDLE  

1 25  PT_IDLE  TestPropagateI nd (RPort,   MRP_SA,  MRP_Pri o ,  MRP_BestMRM_SA,  
MRP_BestMRM_Pri o)  

/MRP_SA ==  MRP_TS_SA 

=>  

i g nore  

PT_IDLE  

1 26  PT_IDLE  TestPropagateI nd (RPort,   MRP_SA,  MRP_Pri o ,  MRP_BestMRM_SA,  
MRP_BestMRM_Pri o)  

/MRP_SA !=  MRP_TS_SA 

&&  MRP_SA !=  MRP_BestMRM_SA 

=>  

i g nore  

PT_IDLE  

1 27  PT_IDLE  TestPropagateI nd (RPort,   MRP_SA,  MRP_Pri o ,  MRP_BestMRM_SA,  
MRP_BestMRM_Pri o)  

/MRP_SA !=  MRP_TS_SA 

&&  MRP_SA ==  MRP_BestMRM_SA 

=>  

HO_BestMRM_SA:=  MRP_BestMRM_SA 

HO_BestMRM_Pri o :=  MRP_BestMRM_Pri o  

MRP_MonNRetu rn :=  0  

PT_IDLE  

1 28  PT_IDLE  TestMgrNAckI nd(RPort,   MRP_SA,  MRP_Pri o ,  MRP_BestMRM_SA)  

=>  

i g nore  

PT_IDLE  
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# Cu r ren t  
S t at e  

Even t  
/Co n d i t i o n  

=>Ac t i o n  

Nex t  S tate  

1 29  PT_IDLE  Li nkChangeI nd(  PortMode,  Li nk_status)  

=>  

i g nore  

PT_IDLE  

 

8.2.4  MRA,  MRM  an d  MRC fu n c t i o n s  

The  MRA,  MRM  and  MRC functi ons  shal l  be  accord ing  to  Table  46.  
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Tab l e  46  – MRP f u n c t i o n s  an d  m ac ro s  

Fu n c t i o n  n am e  Operat i o n s  

TestRi ngReq(t)  SetupTestRi ngReq()  

TestTimer. s tart( t )  

SetupTestRi ngReq()  Create  MRP-PDU  accord i ng  MRP_Test  

 

Ass i gnments:  

MRP_Type:=  MRP_Test  

MRP_Pri o :=  MRP_TS_Pri o  

MRP_SA:=  MRP_TS_SA 

MRP_PortRole:=  frame  sen t  on  primary r i ng  port  or  secondary ri n g  port  

MRP_RingState:=  actual  ri ng  s tate  

MRP_Trans i t i on :=  actual  number  o f  trans i t i ons  between  ri ng  open  s tate  
and  ri ng  cl osed  s tate  

MRP_TimeStamp:=  actual  l ocal  coun ter  val ue  

 

MRP_SequenceID :=  next  SequenceID  

MRP_DomainUU ID:=  domai nUU ID  

I f  MRA 

  MRP_Subopti on 1  =  vendorspeci fi c  

  MRP_Subopti on2  =  MRP_AutoMgr 

MRP_Type:=  MRP_End  

 

SendFrameReq  (RPort_1 ,  MC_TEST,  SA_Port1 ,  PRIORITY,  LT,  MRP-
PDU)  

SendFrameReq  (RPort_2,  MC_TEST,  SA_Port2 ,  PRIORITY,  LT,  MRP-
PDU)  

TestRi ng I nd (MRP_SA,  MRP_Pri o)  Recei ve  MRP-PDU  accord i ng  MRP_Test  

MRP_SA:=  MRP_SA from  MRP_PDU  

MRP_Pri o :=  MRP_Pri o  from  MRP-PDU  

 

Topo l ogyChangeReq(t ime)  SetupTopologyChangeReq(MRP_TOPNRmax X  t ime)  

i f  t ime  ==  0  

     C l earLocalFDB()  

e l se   

     TopTimer. s tart(MRP_TOPchgT)  

     TopTimer. i sRunn i ng  =  TRUE  
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Fu n c t i o n  n am e  Operat i o n s  

SetupTopologyChangeReq(t)  Create  MRP-PDU  accord i ng  MRP_TopologyChange  

 

Ass i gnments:  

MRP_Type:=  MRP_TopologyChange  

MRP_Pri o :=  MRP_TS_Pri o  

MRP_SA:=   MRP_TS_SA 

MRP_I n terval :=  t  

 

MRP_SequenceID :=  next  SequenceID  

MRP_DomainUU ID:=  domai nUU ID  

MRP_Type:=  MRP_End  

 

SendFrameReq  (RPort_1 ,  MC_CONTROL,  SA_Port1 ,  PRIORITY,  LT,  MRP-
PDU)  

SendFrameReq  (RPort_2,  MC_CONTROL,  SA_Port2 ,  PRIORITY,  LT,  MRP-
PDU)  

Topol ogyChangeI nd (MRP_SA,  t )  Recei ve  MRP-PDU  accord i ng  MRP_TopologyChange  

 

MRP_SA:=  MRP_SA from  MRP_PDU  

t:=  MRP_I n terval  from  MRP-PDU  

 

L i nkChangeReq(RPort ,  
L i nkStatus ,  t ime)  

Create  MRP-PDU  accord i ng  MRP_Li nkUp  or  MRP_Li nkDown  

 

Ass i gnments:  

i f  Li nkStatus  ==  MRP_LNK_UP  

   MRP_Type:=  MRP_Li nkUp 

e l se   

   MRP_Type:=  MRP_Li nkDown  

 

MRP_SA:=  MRP_TS_SA 

MRP_PortRole:=  actual  port  ro l e  of  the  port  wh i ch  i n d i cated  the  l i nk change  

MRP_I n terval : =   t ime  

MRP_Blocked :=  i nd i cates  i f  the  MRC  i s  abl e  or  i s  not  abl e  to  rece ive  and  
forward  MRP_Test  frames,  MRP_LinkChange  frames  and  
MRP_TopologyChange  frames  on  a  ri ng  port  whose  port  s tate  i s  
BLOCKED.  

 

MRP_SequenceID :=  next  SequenceID  

MRP_DomainUU ID :=  domai nUU ID  

MRP_Type:=  MRP_End  

 

SendFrameReq  (RPort,  MC_CONTROL,  SA_RPort,  PRIORITY,  LT,  MRP-
PDU)  

L i nkChangeI nd(PortMode,  
L i nkStatus)  

Recei ve  MRP-PDU  accord i ng  MRP_Li nkDown  or  MRP_LinkUp  

 

PortMode:=  MRP_Blocked  from  MRP-PDU  

i f  MRP_Type  ==  MRP_Li nkUp 

  L i nkStatu s:=  MRP_LNK_UP  

e l se   

  L i nkStatu s:=  MRP_LNK_DOWN  
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Fu n c t i o n  n am e  Operat i o n s  

MAUTypeChangeI nd (RPort ,  
L i nk_status)  

Recei ve  a  l ocal  l i nk change  i nd i cati on .  

 

RPort:=  port  wh i ch  caused  the  l ocal  l i nk change  i nd i cati on .  

L i nk_status:=  MRP_LNK_UP  or  MRP_LNK_DOWN  (depends  on  the  l ocal  
l i nk change  i nd i cati on )  

SetPortStateReq(RPort,  S tatus)  Functi on  to  set  the  port  s tatus  o f  RPort  to  S tatu s  

C l earFDB(time)  FDBClearTimer. s tart( t ime)  

C l earLocalFDB()  Functi on  to  c l ear  the  FDB  wi th i n  the  MRP  node.  The  l earn i ng  o f  sou rce  
addresses  from  i ng ress  frames,  wh i ch  were  sen t  ou t  before  the  topol ogy 
change  was  i nd i cated ,  shal l  be  preven ted  

I n i tFDB()  Functi on  to  i n i t i a l i ze  Fi l teri ng  Database  

AddMACFDB(Desti nati on ,  MAC  
address ,  Pri ori ty)  

Functi on  to  add  Stati c  Fi l teri ng  En tri es  (MAC  address)  i n  the  FDB  wi th  
Pri ori ty  and  Desti nati on .  The  term  l ocal  i n  the  s tate  d i ag ram  means  a  
connecti on  to  the  H i gher-Layer  En ti ty  (see  I EEE  802. 1 D) .  

SendFrameReq(RPort,  
Desti nat i onAddress,  
Sou rceAddress,  Pri ori ty,  LT,  
MRP-PDU)  

Functi on  to  send  an  MRP-PDU  at  port  RPort  wi th  the  Sou rceAddress  and  
LT to  the  Desti nati onAddress .  Pri ori ty  u sed  i n  the  TagCon tro l I n formati on  i s  
coded  i n  the  frame  i f  VLAN  i s  u sed  

TestMgrNAckReq(MRP_Pri o,  
MRP_SA)  

Create  MRP-PDU  accord i ng  to  MRP_Opti on  ,  subtype  MRP_TestMgrNAck 

Ass i gnments:  

MRP_Type:=  MRP_Opti on  

MRP_OU I :=  Manu factu rerOU I  or  I ECOU I  

MRP_SubOpti on 1 :  manu factu rer  speci f i c  

MRP_SubOpti on2:  

MRP_SubType:=  SubTLVHeader. Type  (=  0x01 )  

MRP_Pri o :=  MRP_TS_Pri o  

MRP_SA:=  MRP_TS_SA 

MRP_OtherMRMPrio:=  empty (0x00)  

MRP_OtherMRMSA:=  MRP_SA of  the  remote  MRA 

MRP_Type:=  MRP_Common  

MRP_SequenceID :=  next  SequenceID  

MRP_DomainUU ID:=  domai nUU ID  

 

SendFrameReq  (RPort_1 ,  MC_TEST,  SA_Port1 ,  PRIORITY,  LT,  MRP-
PDU)  

SendFrameReq  (RPort_2,  MC_TEST,  SA_Port2 ,  PRIORITY,  LT,  MRP-
PDU)  
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Fu n c t i o n  n am e  Operat i o n s  

TestPropagateReq(MRP_Prio ,  
MRP_SA)  

Create  MRP-PDU  accord i ng  to  MRP_Opti on ,  subtype  MRP_TestPropagate  

 

Ass i gnments:  

MRP_Type:=  MRP_Opti on  

 

MRP_OU I :=  Manu factu rerOU I  or  I ECOU I  

MRP_SubOpti on 1 :  manu factu rer  speci f i c  

MRP_SubOpti on2:  

MRP_SubType:=  SubTLVHeader. Type  (=  0x02)  

MRP_Pri o :=  MRP_TS_Pri o  

MRP_SA:=  MRP_TS_SA 

MRP_OtherMRMPrio:=  MRP_Prio  o f  the  remote  MRA who  has  h i gher 
pri ori ty  

MRP_OtherMRMSA:=  MRP_SA of  the  remote  MRA who  has  h i gher 
pri ori ty  

MRP_Type:=  MRP_Common  

MRP_SequenceID :=  next  SequenceID  

MRP_DomainUU ID:=  domai nUU ID  

 

SendFrameReq  (RPort_1 ,  MC_TEST,  SA_Port1 ,  PRIORITY,  LT,  MRP-
PDU)  

SendFrameReq  (RPort_2,  MC_TEST,  SA_Port2 ,  PRIORITY,  LT,  MRP-
PDU)  

TestMgrNAckI nd(RPort ,  MRP_SA,  
MRP_Pri o ,  MRP_BestMRM_SA)  

Recei ve  MRP-PDU  accord i ng  to  MRP_Opti on ,  Subtype  MRP_TestMgrNAck 

 

  RPort:=  R_Port  

  MRP_SA:=  MRP_SA from  MRP-PDU  

  MRP_Pri o :=  MRP_Prio  from  MRP-PDU  

  MRP_BestMRM_SA:=  MRP_SA from  MRP-PDU  

TestPropagateI nd (RPort,  
MRP_SA,  MRP_Pri o ,  
MRP_BestMRM_SA,  
MRP_BestMRM_Pri o )  

Recei ve  MRP-PDU  accord i ng  to  MRP_Opti on ,  Subtype  
MRP_TestPropagateI nd  

 

RPort:=  R_Port  

MRP_SA:=  MRP_SA from  MRP-PDU  

MRP_Pri o :=  MRP_Pri o  from  MRP-PDU  

MRP_BestMRM_SA:=  MRP_OtherMRMSA from  MRP-PDU  

MRP_BestMRM_Pri o :=  MRP_OtherMRMPrio  from  MRP-PDU  

MRC_I n i t( )  MRP_MonNRetu rn :=  0  

MRP_LNKNRetu rn :=  MRP_LNKNRmax 

AddMACFDB({RPort_1 ,RPort_2} , {MC_TEST,  MC_CONTROL} ,ORG)  

MRP_BestMRM_SA:=  HO_BestMRM_SA 

MRP_BestMRM_Prio :=  HO_BestMRM_Prio  

MRM_I n i t( )  AddTest:=  FALSE  

NO_TC:=  FALSE  

MRP_MRM_NRetu rn :=  0  

AddMACFDB({ } , {MC_TEST,  MC_CONTROL} ,ORG)  

MRP_BestMRM_SA:=  MRP_TS_SA 

MRP_BestMRM_Pri o :=  MRP_TS_Pri o  
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Fu n c t i o n  n am e  Operat i o n s  

REM_PRIO_BETTER_THAN_OW
N_PRIO 

Macro  to  check whether the  pri ori ty  o f  the  remote  devi ce  i s  h i gher than  own  
pri ori ty?  

(MRP_remotePri o  <  MRP_myPri o )  | |  (  (MRP_remotePri o  ==  MRP_myPri o)  

&&  (MRP_remoteSA <  MRP_mySA) )  

TRUE:=  remote  devi ce  has  h i gher  pri ori ty  

FALSE:=  l ocal  host  has  h i gher pri ori ty  

REM_PRIO_BETTER_THAN_HO_
PRIO 

Macro  to  check whether the  pri ori ty  o f  the  remote  devi ce  i s  h i gher than  the  
h i gher pri ori ty  managers  pri ori ty,  recorded  by own  host.  

(MRP_remotePri o  <  HO_BestMRM_Pri o )  | | (  (MRP_remotePri o  ==  

HO_BestMRM_Pri o)  && (MRP_remoteSA <  HO_BestMRM_SA) )  

TRUE:=  remote  devi ce  has  h i gher pri ori ty  

FALSE:=  recorded  h i gher pri ori ty  managers  pri ori ty  i s  h i gher 

 

8.2.5  FDB  c l ear  t i m er  

FDB clear timer i s  an  auxi l i ary state  mach ine.  FDB clear  t imer shal l  be  accord ing  to  the  state  
mach ine  i n  Table  47.  

Tab l e  47  – MRP FDB  c l ear  t i m er  

# Cu r ren t  
s tat e  

Even t  
/Co n d i t i o n  

=>Ac t i o n  

Nex t  s tate  

1  Power On   

=>  
FDBClearTimer. i n i  

I DLE  

2  I DLE  FDBClearTimer . expi red  

=>  
 
C l earLocalFDB()  

I DLE  

 

8.2.6  Topo l o g y  ch an g e  t i m er  

Topology change  t imer i s  an  auxi l i ary state  mach ine.  Topology change  t imer shal l  be  
accord ing  to  the  state  mach ine  i n  Table  48.  
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Tab l e  48  – MRP  t opo l og y  ch an g e  t i m er  

# Cu r ren t  
s tat e  

Even t  
/Co n d i t i o n  

=>Ac t i o n  

Nex t  
s tat e  

1  Power 
On  

 

=>  

TopTimer. i n i  

TC_NRetu rn :=  MRP_TOPNRmax −  1  

TopTimer. i sRunn i ng  =  FALSE  

IDLE  

2  I DLE  TopTi m er  ex p i red  

/TC_NRetu rn  >  0  

=>  

SetupTopol ogyChangeReq(TC_NRetu rn  X  MRP_TOPchgT)  

TC_NRetu rn :=  TC_NRetu rn  −  1  

TopTimer. s tart(MRP_TOPchgT)  

I DLE  

3  I DLE  TopTi m er  ex p i red  

/TC_NRetu rn  ==  0  

=>  

TC_NRetu rn :=  MRP_TOPNRmax −  1  

CLEAR_ FDB(0)  

SetupTopol ogyChangeReq(0 )  

TopTimer. i sRunn i ng  =  FALSE  

IDLE  

 

8.2.7  M IM  p ro to co l  m ach i n e  

The  M IM  protocol  mach ine  for  LC-mode  i s  defi ned  i n  Table  50  and  the  M IM  protocol  mach ine  
for  RC-mode  i s  defined  i n  Table  51 .  The  principal  behavior of  both  protocol  mach ines  i s  
shown  i n  Figu re  1 4.   

C
o
p
y
r
i
g
h
t
e
d
 
m
a
t
e
r
i
a
l
 
l
i
c
e
n
s
e
d
 
t
o
 
U
n
i
v
e
r
s
i
t
y
 
o
f
 
T
o
r
o
n
t
o
 
b
y
 
T
h
o
m
s
o
n
 
S
c
i
e
n
t
i
f
i
c
,
 
I
n
c
.
 
(
w
w
w
.
t
e
c
h
s
t
r
e
e
t
.
c
o
m
)
.
 
 
T
h
i
s
 
c
o
p
y
 
d
o
w
n
l
o
a
d
e
d
 
o
n
 
2
0
1
6
-
0
4
-
2
8
 
0
5
:
1
2
:
4
6
 
-
0
5
0
0
 
b
y
 
a
u
t
h
o
r
i
z
e
d
 
u
s
e
r
 
U
n
i
v
e
r
s
i
t
y
 
o
f
 
T
o
r
o
n
t
o
 
U
s
e
r
.
 
 
N
o
 
f
u
r
t
h
e
r
 
r
e
p
r
o
d
u
c
t
i
o
n
 
o
r
 
d
i
s
t
r
i
b
u
t
i
o
n
 
i
s
 
p
e
r
m
i
t
t
e
d
.



I EC  62439-2:201 6    I EC  201 6  – 1 07  – 

Power_ON

AC_STAT1

CHK_IO

CHK_IC

IEC
 

Fi g u re  1 4  – MRP  p ro to co l  m ach i n e  f o r  M IM  i n  RC-mode  an d  LC-m ode  

The  text  below i s  an  explanation  of  the  overal l  actions  performed  i n  the  states.  I f  a  d i fference  
i n  the  i n terpretati on  occurs  between  th is  text  and  the  state  mach ine,  then  the  state  mach ine  
supersedes.  

PowerOn  
I n i t ial i zation ,  the  M IM  shal l  s tart  wi th  the  i n terconnection  port  IPort  i n  the  port  s tate  
BLOCKED.  Static  FDB en tries  for  MRP  mu l ti cast  addresses  are  generated :  

•  I n  RC-mode:  MC_INTEST and   MC_INCONTROL.  Forward  MRP  frames  to  
MC_INTEST to  host.  

•  I n  LC-mode:  MC_INCONTROL.  

Forward  MRP frames  to  MC_INCONTROL between  ring  ports  and  to  host.  Al l  MRP-PDU  
shal l  use  the  h ighest  pri ori ty  (ORG) .  

AC_STAT1  (Awai t i n g  Co n n ec t i o n  State  1 )  
Startup,  wai ti ng  for  the  Link Up  at  the  i n terconnection  port,  and  starti ng  test  mon i toring  of  
the  i n terconnection  i f  i n  RC_MODE.  

CHK_IO (Ch eck  I n tercon n ec t i o n ,  I n t ercon n ec t i o n  Open  State)  
The  M IM  has  a  l i nk up  at  i ts  i n terconnection  port  and  shal l  set  i ts  MRP_InState  to  
i n terconnection  open  state  when :   

•  I n  RC-mode:  The  M IM  d id  not  receive  i ts  MRP_InTest  frames  for  a  determ ined  t ime  or 
i t  received  an  MRP_InLinkDown .   

•  I n  LC-mode:  The  M IM  received  an  MRP_InLinkDown  frame 

CHK_IC  (Ch eck  I n tercon n ec t i o n ,  I n t ercon n ec t i o n  Cl o sed  State)  
The  M IM  has  a  l i nk up  at  i ts  i n terconnection  port  and  shal l  set  i ts  MRP_InState  to  
i n terconnection  closed  state  when :   

•  I n  RC-mode:  The  M IM  receives  i ts  MRP_InTest  frames   

•  I n  LC-mode:  The  M IM  received  an  MRP_InLinkUp frame  from  an  M IC  wh ich  
I n terconnection  ID  i s  equal  to  the  M IMs  I n terconnection  ID .  

Local  variables  of  the  M IM  protocol  mach ine  are  l i s ted  i n  Table  49.  
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Tab l e  49  – MRP Lo cal  var i ab l es  o f  M IM  p ro toco l  m ach i n e  

Name  Type  Mean i n g  

RPort_1  Unsi gned1 6  Port  i den t i f i cat i on  o f  ri ng  port  1  

RPort_2  Unsi gned1 6  Port  i den t i f i cat i on  o f  ri ng  port  2  

I Port  U ns i gned1 6  Port  i den t i f i cat i on  o f  i n terconnecti on  port  

SA_Port1  OctetStri ng [6]  R i ng  port  RPort_1  MAC sou rce  add ress  

SA_Port2  OctetStri ng [6]  R i ng  port  RPort_2  MAC sou rce  add ress  

SA_IPort  OctetStri ng [6]  I n terconnecti on  port  I Port  MAC sou rce  address  

PRIORITY Unsi gned8  Pri ori ty  accord i ng  to  I EEE  802. 1 Q  for  MRP-PDU .  
Shal l  be  set  to  ORG.  

MRP_TS_SA OctetStri ng [6]  MAC  sou rce  address  o f  host  

MRP_M IM_NRmax  Unsi gned1 6  Maximum  retransm iss i on  coun t  o f  MRP-PDU  of  Type  
MRP_I nTest  

MRP_M IM_NRetu rn  Unsi gned1 6  Coun ter,  range  MRP_MIM_NRmax to  0  

I N_TC_NRetu rn  Unsi gned1 6  Coun ter,  range  MRP_IN_TOPNRmax to  0  

MRP_IN_LNKSTAT_NRetu rn  Unsi gned1 6  Coun ter,  range  MRP_IN_LNKSTATNRmax to  0  

I I D  Unsi gned1 6  I den ti f i cati on  o f  i n terconnecti on  domai n  

MRP_LNK_UP  Unsi gned1 6  Constan t  val ue  to  i nd i cate  Li nk Up  

MRP_LNK_DOWN  Unsi gned1 6  Constan t  val ue  to  i nd i cate  Li nk Down  

 

The  M IM  state  mach ine  for  LC-mode  shal l  be  accord ing  to  Table  50.  
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Tab l e  50  – M IM  State  m ach i n e  f o r  LC-m od e  

# Cu r ren t  
s t at e  

Even t  
/Co n d i t i o n  

=>Ac t i o n  

Nex t  s t at e  

1  PowerOn   

=>  

I n i tFDB()  

AddMACFDB({RPort_1 ,RPort_2} ,  {MC_INCONTROL} ,ORG)  

AddMACFDB({ l ocal } , {MC_INCONTROL} ,  ORG)  

SetPortStateReq  ( I Port,  BLOCKED)  

I I D :=  i n terconnecti on  i den ti f i er  

AC_STAT1  

2  AC_STAT1  MAUTypeChangeI nd  (RPort,  Li nk_status)  

/RPort  ==  I Port  

&&  Li nk_status  ==  MRP_LNK_UP  

=>  

SetPortStateReq(I Port,  BLOCKED)  

I n terconnLi nkStatusPol lReq  (MRP_IN_LNKSTATchgT)  

CHK_IC  

3  AC_STAT1  MAUTypeChangeI nd  (RPort,  Li nk_status)  

/RPort  ==  I Port  

&&  Li nk_status  ==  MRP_LNK_DOWN  

=>  

I g nore  

AC_STAT1  

4  AC_STAT1  I n terconnLi nkChangeI nd ( I n ID ,  L i nk_status,  RPort)  

=>  

I g nore  

AC_STAT1  

5  AC_STAT1  I n terconnTopologyChangeI nd (MRP_SA,  t ,  I n ID)  

/MRP_SA !=  MRP_TS_SA 

=>  

C l earFDB(t)  

AC_STAT1  

6  AC_STAT1  I n terconnTopologyChangeI nd (MRP_SA,  t ,  I n ID)  

/MRP_SA ==  MRP_TS_SA 

=>  

I g nore  

AC_STAT1  

7  CHK_IO MAUTypeChangeI nd  (RPort,  Li nk_status)  

/RPort  ==  I Port  

&&  Li nk_status  ==  MRP_LNK_UP  

=>  

I g nore  

CHK_IO 

8  CHK_IO MAUTypeChangeI nd  (RPort,  Li nk_status)  

/RPort  ==  I Port  

&&  Li nk_status  ==  MRP_LNK_DOWN  

=>  

SetPortStateReq(I Port,  BLOCKED)  

I n terconnLi nkStatusTimer. s top  

AC_STAT1  
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# Cu r ren t  
s t at e  

Even t  
/Co n d i t i o n  

=>Ac t i o n  

Nex t  s t at e  

9  CHK_IO I n terconnLi nkChangeI nd  ( I n ID ,  L i nk_status ,  RPort)  

/I n I D  ==  I I D   

&&  Li nk_status  ==  MRP_LNK_UP  

=>  

SetPortStateReq  ( I Port,  BLOCKED)  

I n terconnLi nkStatusTimer. s top  

I n terconnTopologyChangeReq  (MRP_IN_TOPchgT)  

CHK_IC  

1 0  CHK_IO I n terconnLi nkChangeI nd ( I n ID ,  L i nk_status,  RPort)  

/I n ID  ==  I I D  

&&  Li nk_status  ==  MRP_LNK_DOWN  

=>  

SetPortStateReq  ( I Port,  FORWARDING)  

CHK_IO 

1 1  CHK_IO I n terconnTopologyChangeI nd (MRP_SA,  t ,  I n ID)  

/MRP_SA !=  MRP_TS_SA 

=>  

C l earFDB(t)  

CHK_IO 

1 2  CHK_IO I n terconnTopologyChangeI nd (MRP_SA,  t ,  I n ID)  

/MRP_SA ==  MRP_TS_SA 

=>  

I g nore  

CHK_IO 

1 3  CHK_IC  MAUTypeChangeI nd  (RPort,  Li nk_status)  

/RPort  ==  I Port  

&&  Li nk_status  ==  MRP_LNK_UP  

=>  

I g nore  

CHK_IC  

1 4  CHK_IC  MAUTypeChangeI nd  (RPort,  Li nk_status)  

/RPort  ==  I Port  

&&  Li nk_status  ==  MRP_LNK_DOWN  

=>  

Se tPortStateReq( IPort,  BLOCKED)  

AC_STAT1  

1 5  CHK_IC  I n terconnLi nkChangeI nd ( I n ID ,  Li nk_statu s,  RPort)  

/I n I D  ==  I I D  

&&  Li nk_status  ==  MRP_LNK_DOWN  

=>  

SetPortStateReq(I Port,  FORWARDING)  

I n terconnLi nkStatusTimer. s top  

I n terconnTopologyChangeReq(MRP_IN_TOPchgT )  

CHK_IO 

1 6  CHK_IC  I n terconnLi nkChangeI nd ( I n ID ,  Li nk_statu s,  RPort)  

/I n I D  ==  I I D  

&&  Li nk_status  ==  MRP_LNK_UP  

=>  

I g nore  

CHK_IC  
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# Cu r ren t  
s t at e  

Even t  
/Co n d i t i o n  

=>Ac t i o n  

Nex t  s t at e  

1 7  CHK_IC  I n terconnTopologyChangeI nd (MRP_SA,  t ,  I n ID)  

/MRP_SA !=  MRP_TS_SA 

=>  

C l earFDB(t)  

CHK_IC  

1 8  CHK_IC  I n terconnTopologyChangeI nd (MRP_SA,  t ,  I n ID)  

/MRP_SA ==  MRP_TS_SA 

=>  

I g nore  

CHK_IC  

 

The  M IM  state  mach ine  for  RC-mode  shal l  be  accord ing  to  Table  51 .  
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Tab l e  51  – M IM  State  m ach i n e  fo r  RC-mode 

# Cu r ren t  
s t at e  

Even t  
/Co n d i t i o n  

=>Ac t i o n  

Nex t  s t at e  

1  PowerOn   

=>  

I n i tFDB()  

AddMACFDB({RPort_1 ,RPort_2} ,  {MC_INCONTROL} ,ORG)  

AddMACFDB({ l ocal } , {MC_INCONTROL,  MC_INTEST} ,  ORG)  

SetPortStateReq  ( I Port,  BLOCKED) I n terconnTestTimer. i n i  

I I D :=  i n terconnecti on  i den ti f i er  

AC_STAT1  

2  AC_STAT1  I n terconnTestTimer expi red  

=>  

I g nore  

AC_STAT1  

3  AC_STAT1  MAUTypeChangeI nd  (RPort,  Li nk_status)  

/RPort  ==  I Port  

&&  Li nk_status  ==  MRP_LNK_UP  

=>  

SetPortStateReq(I Port,  BLOCKED)  

MRP_MIM_NRmax:=  MRP_IN_TSTNRmax – 1  

MRP_MIM_NRetu rn :=  0  

I n terconnTestReq(MRP_IN_TSTdefau l tT)  

CHK_IC  

4  AC_STAT1  MAUTypeChangeI nd  (RPort,  Li nk_status)  

/RPort  ==  I Port  

&&  Li nk_status  ==  MRP_LNK_DOWN  

=>  

I g nore  

AC_STAT1  

5  AC_STAT1  I n terconnTestI nd  (MRP_SA,  RPort ,  I n ID )  

/MRP_SA ==  MRP_TS_SA 

=>  

SetPortStateReq(I Port,  BLOCKED)  

MRP_MIM_NRmax:=  MRP_IN_TSTNRmax – 1  

MRP_MIM_NRetu rn :=  0  

I n terconnTestReq(MRP_IN_TSTdefau l tT)  

CHK_IC  

6  AC_STAT1  I n terconnTestI nd  (MRP_SA,  RPort ,  I n ID )  

/MRP_SA !=  MRP_TS_SA 

&&  RPort  ==  RPort_1  

=>  

I n terconnForwardReq(RPort_2)  

AC_STAT1  

7  AC_STAT1  I n terconnTestI nd  (MRP_SA,  RPort ,  I n ID )  

/MRP_SA !=  MRP_TS_SA 

&&  RPort  ==  RPort_2  

=>  

I n terconnForwardReq(RPort_1 )  

AC_STAT1  
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# Cu r ren t  
s t at e  

Even t  
/Co n d i t i o n  

=>Ac t i o n  

Nex t  s t at e  

8  AC_STAT1  I n terconnLi nkChangeI nd ( I n ID ,  L i nk_status,  RPort)  

=>  

I g nore  

AC_STAT1  

9  AC_STAT1  I n terconnTopologyChangeI nd (MRP_SA,  t ,  I n ID)  

/MRP_SA !=  MRP_TS_SA 

=>  

C l earFDB(t)  

AC_STAT1  

1 0  AC_STAT1  I n terconnTopologyChangeI nd (MRP_SA,  t ,  I n ID)  

/MRP_SA ==  MRP_TS_SA 

=>  

I g nore  

AC_STAT1  

1 1  CHK_IO I n terconnTestTimer expi red  

=>  

I n terconnTestReq(MRP_IN_TSTdefau l tT)  

CHK_IO 

1 2  CHK_IO MAUTypeChangeI nd  (RPort,  Li nk_status)  

/RPort  ==  I Port  

&&  Li nk_status  ==  MRP_LNK_UP  

=>  

I g nore  

CHK_IO 

1 3  CHK_IO MAUTypeChangeI nd  (RPort,  Li nk_status)  

/RPort  ==  I Port  

&&  Li nk_status  ==  MRP_LNK_DOWN  

=>  

SetPortStateReq(I Port,  BLOCKED)  

I n terconnTopo logyChangeReq(MRP_IN_TOPchgT)  

I n terconnTestReq(MRP_IN_TSTdefau l tT)  

AC_STAT1  

1 4  CHK_IO I n terconnTestI nd  (MRP_SA,  RPort ,  I n ID )  

/MRP_SA ==  MRP_TS_SA  

=>  

SetPortStateReq  ( I Port,  BLOCKED)  

MRP_M IM_NRmax:=  MRP_IN_TSTNRmax – 1  

MRP_MIM_NRetu rn :=  0  

I n terconnTopologyChangeReq  (MRP_IN_TOPchgT)  

I n terconnTestReq  (MRP_IN_TSTdefau l tT)  

CHK_IC  

1 5  CHK_IO I n terconnTestI nd  (MRP_SA,  RPort ,  I n ID )  

/MRP_SA !=  MRP_TS_SA 

&&  RPort  ==  RPort_1  

=>  

I n terconnForwardReq(RPort_2)  

CHK_IO 

1 6  CHK_IO I n terconnTestI nd  (MRP_SA,  RPort ,  I n ID )  

/MRP_SA !=  MRP_TS_SA 

&&  RPort  ==  RPort_2  

=>  

I n terconnForwardReq(RPort_1 )  

CHK_IO 
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# Cu r ren t  
s t at e  

Even t  
/Co n d i t i o n  

=>Ac t i o n  

Nex t  s t at e  

1 7  CHK_IO I n terconnLi nkChangeI nd ( I n ID ,  L i nk_status,  RPort)  

/I n ID  ==  I I D  

&&  Li nk_status  ==  MRP_LNK_UP  

=>  

I n terconnTestReq(MRP_IN_TSTdefau l tT)  

CHK_IO 

1 8  CHK_IO I n terconnLi nkChangeI nd ( I n ID ,  L i nk_status,  RPort)  

/Li nk_status  ==  MRP_LNK_DOWN  

=>  

I g nore  

CHK_IO 

1 9  CHK_IO I n terconnTopologyChangeI nd (MRP_SA,  t ,  I n ID)  

/MRP_SA !=  MRP_TS_SA 

=>  

C l earFDB(t)  

CHK_IO 

20  CHK_IO I n terconnTopologyChangeI nd (MRP_SA,  t ,  I n ID)  

/MRP_SA ==  MRP_TS_SA 

=>  

I g nore  

CHK_IO 

21  CHK_IC  I n terconnTestTimer expi red  

/MRP_MIM_NRetu rn  >=  MRP_MIM_NRmax 

=>  

Se tPortStateReq  ( I Port,  FORWARDING)  

MRP_MIM_NRmax:=  MRP_IN_TSTNRmax – 1  

MRP_M IM_NRetu rn :=  0  

I n terconnTopologyChangeReq  (MRP_IN_TOPchgT)  

I n terconnTestReq  (MRP_IN_TSTdefau l tT)  

CHK_IO 

22  CHK_IC  I n terconnTestTimer expi red  

/MRP_MIM_NRetu rn  <  MRP_MIM_NRmax 

=>  

MRP_MIM_NRetu rn :=  MRP_MIM_NRetu rn  +  1  

I n terconnTestReq  (MRP_IN_TSTdefau l tT)  

CHK_IC  

23  CHK_IC  MAUTypeChangeI nd  (RPort,  Li nk_status)  

/RPort  ==  I Port  

&&  Li nk_status  ==  MRP_LNK_UP  

=>  

I g nore  

CHK_IC  

24  CHK_IC  MAUTypeChangeI nd  (RPort,  Li nk_status)  

/RPort  ==  I Port  

&&  Li nk_status  ==  MRP_LNK_DOWN  

=>  

Se tPortStateReq( IPort,  BLOCKED)  

I n terconnTopologyChangeReq(MRP_IN_TOPchgT)  

I n terconnTestReq(MRP_IN_TSTdefau l tT)  

AC_STAT1  
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# Cu r ren t  
s t at e  

Even t  
/Co n d i t i o n  

=>Ac t i o n  

Nex t  s t at e  

25  CHK_IC  I n terconnTestI nd  (MRP_SA,  RPort ,  I n ID)  

/MRP_SA ==  MRP_TS_SA  

=>  

MRP_MIM_NRmax:=  MRP_IN_TSTNRmax – 1  

MRP_M IM_NRetu rn :=  0  

CHK_IC  

26  CHK_IC  I n terconnTestI nd  (MRP_SA,  RPort ,  I n ID)  

/MRP_SA !=  MRP_TS_SA 

&&  RPort  ==  RPort_1  

=>  

I n terconnForwardReq(RPort_2)  

CHK_IC  

27  CHK_IC  I n terconnTestI nd  (MRP_SA,  RPort ,  I n ID)  

/MRP_SA !=  MRP_TS_SA 

&&  RPort  ==  RPort_2  

=>  

I n terconnForwardReq(RPort_1 )  

CHK_IC  

28  CHK_IC  I n terconnLi nkChangeI nd ( I n ID ,  Li nk_statu s,  RPort)  

/I n I D  ==  I I D  

&&  Li nk_status  ==  MRP_LNK_DOWN  

=>  

SetPortStateReq(I Port,  FORWARDING)  

I n terconnTopologyChangeReq(MRP_IN_TOPchgT)  

CHK_IO 

29  CHK_IC  I n terconnLi nkChangeI nd ( I n ID ,  Li nk_statu s,  RPort)  

/I n I D  ==  I I D  

&&  Li nk_status  ==  MRP_LNK_UP  

=>  

MRP_M IM_NRmax:=  MRP_IN_TSTNRmax −  1  

I n terconnTopologyChangeReq  (MRP_IN_TOPchgT)  

CHK_IC  

30  CHK_IC  I n terconnTopologyChangeI nd (MRP_SA,  t ,  I n ID)  

/MRP_SA !=  MRP_TS_SA 

=>  

C l earFDB(t)  

CHK_IC  

31  CHK_IC  I n terconnTopologyChangeI nd (MRP_SA,  t ,  I n ID)  

/MRP_SA ==  MRP_TS_SA 

=>  

I g nore  

CHK_IC  

 

8.2.8  M IC  p ro toco l  m ach i n e  

The  M IC  protocol  mach ine  for  LC-mode  i s  defi ned  i n  Table  53  and  the  M IC  protocol  mach ine  
for  RC-mode  i s  defi ned  i n  Table  54.  The  principal  behavior  of  the  protocol  mach ine  i s  shown  
i n  Figure  1 5.  
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Power_ON

AC_STAT1

PT

PT_IDLE

IEC  

Fi g u re  1 5  – MRP p ro to co l  m ach i n e  f o r  M IC  i n  RC-mode  an d  LC-m od e 

The  text  below i s  an  explanation  of  the  overal l  actions  performed  i n  the  states.  I f  a  d i fference  
i n  the  i n terpretati on  occurs  between  th is  text  and  the  state  mach ine,  then  the  state  mach ine  
supersedes.  

PowerOn  
I n i t ial i zati on ,  the  M IC  shal l  s tart  wi th  the  i n terconnection  port  I Port  i n  the  port  s tate  
BLOCKED.  Stati c  FDB  en tries  for  MRP mu l ti cast  addresses  are  generated:  

•  I n  RC-mode:  MC_INTEST and   MC_INCONTROL.  Forward  MRP frames  to  
MC_INTEST between  ri ng  ports  and  to  the  i n terconnection  port.  

•  I n  LC-mode:  MC_INCONTROL.  

Forward  MRP  frames  to  MC_INCONTROL in  both  modes  between  ring  ports  and  to  host.  
Al l  MRP-PDU  shal l  use  the  h ighest  priori ty  (ORG) .  

AC_STAT1  (Awai t i n g  Co n n ec t i o n  State  1 )  
Startup,  wai ti ng  for  the  Link Up  at  the  i n terconnection  port.  

PT (Pass  Th ro u g h )  
Temporary state  wh i l e  s ignal i ng  l i nk up  changes.  

I P_IDLE  ( I n tercon n ec t i o n  Po r t  I d l e  s tate)  
Th is  state  shal l  be  reached  i f  the  i n terconnection  port  has  a  l i nk and  i ts  port  s tate  i s  set  to  
FORWARDING.  

Local  variables  of  the  M IC  protocol  mach ine  are  l i s ted  i n  Table  52.  
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Tab l e  52  – MRP Lo cal  var i ab l es  o f  M IC  p ro toco l  m ach i n e  

Nam e  Type  Mean i n g  

RPort_1  Unsi gned1 6  Port  i den ti f i cat i on  o f  ri n g  port  1  

RPort_2  Unsi gned1 6  Port  i den ti f i cat i on  o f  ri n g  port  2  

I Port  U ns i gned1 6  Port  i den ti f i cat i on  o f  i n terconnecti on  port  

SA_Port1  OctetStri ng [6]  R i ng  port  RPort_1  MAC sou rce  add ress  

SA_Port2  OctetStri ng [6]  R i ng  port  RPort_2  MAC sou rce  add ress  

SA_IPort  OctetStri ng [6]  I n terconnecti on  port  I Port  MAC sou rce  address  

PRIORITY Unsi gned8  Pri ori ty  accord i ng  to  I EEE  802. 1 Q for  MRP-PDU .  Shal l  be  
set  to  ORG.   

MRP_TS_SA OctetStri ng [6]  MAC  sou rce  address  o f  host  

I I D  Unsi gned1 6  I den ti f i cati on  o f  i n terconnecti on  domai n  

MRP_I nLNKNRetu rn  Unsi gned1 6  Coun ter,  Range  MRP_IN_LNKNRmax to  0  

MRP_LNK_UP  Unsi gned1 6  Constan t  val ue  to  i nd i cate  Li nk Up  

MRP_LNK_DOWN  Unsi gned1 6  Constan t  val ue  to  i nd i cate  Li nk Down  

 

The  M IC  state  mach ine  for  LC-mode  shal l  be  accord ing  to  Table  53.  
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Tab l e  53  – M IC  State  m ach i n e  fo r  LC-m od e  

 #  Cu r ren t  
s t at e  

Even t  
/Co n d i t i o n  

=>ac t i o n  

Nex t  s t ate  

1  PowerOn   

=>  

I n i tFDB()  

AddMACFDB({RPort_1 ,RPort_2} ,  {MC_INCONTROL} ,ORG)  

AddMACFDB({ l ocal } , {MC_INCONTROL} ,ORG)  

SetPortStateReq  ( I Port ,  BLOCKED)  

I n terconnUpTimer. i n i  

I n terconnDownTimer. i n i  

I I D :=  i n terconnecti on  i den ti f i er  

AC_STAT1  

2  AC_STAT1  I n terconnDownTimer  expi red  

/MRP_I nLNKNRetu rn  ==  0  

=>  

MRP_I nLNKNRetu rn :=  MRP_IN_LNKNRmax 

AC_STAT1  

3  AC_STAT1  I n terconnDownTimer  expi red  

/MRP_I nLNKNRetu rn  >  0  

=>  

MRP_I nLNKNRetu rn :=  MRP_InLNKNRetu rn  – 1  

I n terconnDownTimer. start(MRP_IN_LNKdownT)  

I n terconnLinkChangeReq  (MRP_LNK_DOWN,  MRP_I nLNKNRetu rn  
X  MRP_IN_LNKdownT)  

AC_STAT1  

4  AC_STAT1  MAUTypeChangeI nd  (RPort ,  L i nk_status)  

/RPort  ==  I Port  

&&  Li nk_status  ==  MRP_LNK_UP  

=>  

MRP_I nLNKNRetu rn :=  MRP_IN_LNKNRmax 

I n terconnDownTimer. s top  

I n terconnUpTimer. start(MRP_IN_LNKupT)  

I n terconnLi nkChangeReq  (MRP_LNK_UP,  MRP_I nLNKNRetu rn  X  
MRP_IN_LNKupT)  

PT 

5  AC_STAT1  MAUTypeChangeI nd  (RPort ,  L i nk_status)  

/L i nk_status  ==  MRP_LNK_DOWN  

=>  

I g nore  

AC_STAT1  

6  AC_STAT1  I n terconnTopologyChangeI nd (MRP_SA,  t ,  I n ID)  

/I n ID  ==  I I D  

=>  

I n terconnDownTimer. s top   

AC_STAT1  

7  AC_STAT1  I n terconnLi nkStatusI nd  ( I n ID ,  RPort)  

/I n ID  ==  I I D  

=>  

I n terconnLi nkChangeReq  (MRP_LNK_DOWN,  0 )  

AC_STAT1  
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 #  Cu r ren t  
s t at e  

Even t  
/Co n d i t i o n  

=>ac t i o n  

Nex t  s t ate  

8  PT I n terconnUpTimer  expi red  

/MRP_InLNKNRetu rn  ==  0  

=>  

MRP_I nLNKNRetu rn :=  MRP_IN_LNKNRmax 

SetPortStateReq  ( I Port ,  FORWARDING)  

I P_IDLE  

9  PT I n terconnUpTimer  expi red  

/MRP_InLNKNRetu rn  >  0  

=>  

MRP_I nLNKNRetu rn :=  MRP_InLNKNRetu rn  −  1  

I n terconnUpTimer. start(MRP_LNKupT)  

I n terconnLi nkChangeReq  (MRP_LNK_UP,  MRP_I nLNKNRetu rn  X  
MRP_IN_LNKupT)  

PT 

1 0  PT MAUTypeChangeI nd  (RPort ,  L i nk_status)  

/RPort  ==  I Port  

&&  Li nk_status  ==  MRP_LNK_DOWN  

=>  

MRP_I nLNKNRetu rn :=  MRP_IN_LNKNRmax 

I n terconnUpTimer. stop  

SetPortStateReq  ( I Port ,  BLOCKED)  

I n terconnDownTimer. start(MRP_IN_LNKdownT)  

I n terconnLi nkChangeReq  (MRP_LNK_DOWN,  MRP_I nLNKNRetu rn  
X  MRP_IN_LNKdownT)  

AC_STAT1  

1 1  PT MAUTypeChangeI nd  (RPort ,  L i nk_status)  

/L i nk_status  ==  MRP_LNK_UP  

=>  

I g nore  

PT 

1 2  PT I n terconnTopologyChangeI nd (MRP_SA,  t ,  I n ID )  

/I n ID  ==  I I D  

=>  

MRP_I nLNKNRetu rn :=  MRP_IN_LNKNRmax 

I n terconnUpTimer. stop  

SetPortStateReq  ( I Port ,  FORWARDING)  

I P_IDLE  

1 3  PT I n terconnLinkStatusI nd  ( I n ID,  RPort)  

/I n ID  ==  I I D  

=>  

I n terconnLinkChangeReq  (MRP_LNK_UP,  0 )  

PT 

1 4  I P_IDLE  MAUTypeChangeI nd  (RPort ,  L i nk_status)  

/RPort  ==  I Port  

&&  Li nk_status  ==  MRP_LNK_DOWN  

=>  

MRP_I nLNKNRetu rn :=  MRP_IN_LNKNRmax 

SetPortStateReq  ( I Port ,  BLOCKED)  

I n terconnDownTimer. s tart(MRP_IN_LNKdownT)  

I n terconnLi nkChangeReq  (MRP_LNK_DOWN,  MRP_I nLNKNRetu rn  
X  MRP_IN_LNKdownT)  

AC_STAT1  
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 #  Cu r ren t  
s t at e  

Even t  
/Co n d i t i o n  

=>ac t i o n  

Nex t  s t ate  

1 5  I P_IDLE  MAUTypeChangeI nd  (RPort ,  L i nk_status)  

&&  Li nk_status  ==  MRP_LNK_UP  

=>  

I g nore  

I P_IDLE  

1 6  I P_IDLE  I n terconnTopologyChangeI nd (MRP_SA,  t ,  I n ID)  

/I n ID  ==  I I D  

=>  

I g nore  

I P_IDLE  

1 7  I P_IDLE  I n terconnLi nkStatusI nd  ( I n ID ,  RPort)  

/I n ID  ==  I I D  

=>  

I n terconnLi nkChangeReq  (MRP_LNK_UP,  0 )  

I n terconnForwardReq(IPort)  

I P_IDLE  

1 8  I P_IDLE  I n terconnLi nkChangeI nd ( I n ID,  Li nkStatus ,  RPort)  

/RPort  !=  I Port  

&&  I n ID  ==  I I D  

=>  

I n terconnForwardReq(IPort)  

I P_IDLE  

 

The  M IC  state  mach ine  for  RC-mode shal l  be  accord ing  to  Table  54   
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Tab l e  54  – M IC  State  m ach i n e  fo r  RC-mode  

 #  Cu r ren t  
s t at e  

Even t  
/Co n d i t i o n  

=>Ac t i o n  

Nex t  s t ate  

1  PowerOn   

=>  

I n i tFDB()  

AddMACFDB({RPort_1 ,RPort_2, I Port} ,  {MC_INTEST} ,ORG)  

AddMACFDB({RPort_1 ,RPort_2} ,  {MC_INCONTROL} ,ORG)  

AddMACFDB({ l ocal } , {MC_INCONTROL} ,ORG)  

SetPortStateReq  ( I Port ,  BLOCKED)  

I n terconnUpTimer. i n i  

I n terconnDownTimer. i n i  

I I D :=  i n terconnecti on  i den ti f i er  

AC_STAT1  

2  AC_STAT1  I n terconnDownTimer  expi red  

/MRP_I nLNKNRetu rn  ==  0  

=>  

MRP_I nLNKNRetu rn :=  MRP_IN_LNKNRmax 

AC_STAT1  

3  AC_STAT1  I n terconnDownTimer  expi red  

/MRP_I nLNKNRetu rn  >  0  

=>  

MRP_I nLNKNRetu rn :=  MRP_InLNKNRetu rn  – 1  

I n terconnDownTimer. start(MRP_IN_LNKdownT)  

I n terconnLinkChangeReq  (MRP_LNK_DOWN,  MRP_I nLNKNRetu rn  
X  MRP_IN_LNKdownT)  

AC_STAT1  

4  AC_STAT1  MAUTypeChangeI nd  (RPort ,  L i nk_status)  

/RPort  ==  I Port  

&&  Li nk_status  ==  MRP_LNK_UP  

=>  

MRP_I nLNKNRetu rn :=  MRP_IN_LNKNRmax 

I n terconnDownTimer. s top  

I n terconnUpTimer. start(MRP_IN_LNKupT)  

I n terconnLi nkChangeReq  (MRP_LNK_UP,  MRP_I nLNKNRetu rn  X  
MRP_IN_LNKupT)  

PT 

5  AC_STAT1  MAUTypeChangeI nd  (RPort ,  L i nk_status)  

/L i nk_status  ==  MRP_LNK_DOWN  

=>  

I g nore  

AC_STAT1  

6  AC_STAT1  I n terconnTopologyChangeI nd (MRP_SA,  t ,  I n ID)  

/I n ID  ==  I I D  

=>  

I n terconnDownTimer. s top   

AC_STAT1  

7  PT I n terconnUpTimer  expi red  

/MRP_InLNKNRetu rn  ==  0  

=>  

MRP_I nLNKNRetu rn :=  MRP_IN_LNKNRmax 

SetPortStateReq  ( I Port ,  FORWARDING)  

I P_IDLE  
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 #  Cu r ren t  
s t at e  

Even t  
/Co n d i t i o n  

=>Ac t i o n  

Nex t  s t ate  

8  PT I n terconnUpTimer  expi red  

/MRP_InLNKNRetu rn  >  0  

=>  

MRP_I nLNKNRetu rn :=  MRP_InLNKNRetu rn  −  1  

I n terconnUpTimer. start(MRP_LNKupT)  

I n terconnLi nkChangeReq  (MRP_LNK_UP,  MRP_I nLNKNRetu rn  X  
MRP_IN_LNKupT)  

PT 

9  PT MAUTypeChangeI nd  (RPort ,  L i nk_status)  

/RPort  ==  I Port  

&&  Li nk_statu s  ==  MRP_LNK_DOWN  

=>  

MRP_I nLNKNRetu rn :=  MRP_IN_LNKNRmax 

I n terconnUpTimer. stop  

SetPortStateReq  ( I Port ,  BLOCKED)  

I n terconnDownTimer. s tart(MRP_IN_LNKdownT)  

I n terconnLinkChangeReq  (MRP_LNK_DOWN,  MRP_I nLNKNRetu rn  
X  MRP_IN_LNKdownT)  

AC_STAT1  

1 0  PT MAUTypeChangeI nd  (RPort ,  L i nk_status)  

/L i nk_status  ==  MRP_LNK_UP  

=>  

I g nore  

PT 

1 1  PT I n terconnTopologyChangeI nd (MRP_SA,  t ,  I n ID )  

/I n ID  ==  I I D  

=>  

MRP_I nLNKNRetu rn :=  MRP_IN_LNKNRmax 

I n terconnUpTimer. stop  

SetPortStateReq  ( I Port ,  FORWARDING)  

I P_IDLE  

1 2  I P_IDLE  MAUTypeChangeI nd  (RPort ,  L i nk_status)  

/RPort  ==  I Port  

&&  Li nk_status  ==  MRP_LNK_DOWN  

=>  

MRP_I nLNKNRetu rn :=  MRP_IN_LNKNRmax 

SetPortStateReq  ( I Port ,  BLOCKED)  

I n terconnDownTimer. s tart(MRP_IN_LNKdownT)  

I n terconnLi nkChangeReq  (MRP_LNK_DOWN,  MRP_I nLNKNRetu rn  
X  MRP_IN_LNKdownT)  

AC_STAT1  

1 3  I P_IDLE  MAUTypeChangeI nd  (RPort ,  L i nk_status)  

&&  Li nk_status  ==  MRP_LNK_UP  

=>  

I g nore  

I P_IDLE  

1 4  I P_IDLE  I n terconnTopologyChangeI nd (MRP_SA,  t ,  I n ID)  

/I n ID  ==  I I D  

=>  

I g nore  

I P_IDLE  

C
o
p
y
r
i
g
h
t
e
d
 
m
a
t
e
r
i
a
l
 
l
i
c
e
n
s
e
d
 
t
o
 
U
n
i
v
e
r
s
i
t
y
 
o
f
 
T
o
r
o
n
t
o
 
b
y
 
T
h
o
m
s
o
n
 
S
c
i
e
n
t
i
f
i
c
,
 
I
n
c
.
 
(
w
w
w
.
t
e
c
h
s
t
r
e
e
t
.
c
o
m
)
.
 
 
T
h
i
s
 
c
o
p
y
 
d
o
w
n
l
o
a
d
e
d
 
o
n
 
2
0
1
6
-
0
4
-
2
8
 
0
5
:
1
2
:
4
6
 
-
0
5
0
0
 
b
y
 
a
u
t
h
o
r
i
z
e
d
 
u
s
e
r
 
U
n
i
v
e
r
s
i
t
y
 
o
f
 
T
o
r
o
n
t
o
 
U
s
e
r
.
 
 
N
o
 
f
u
r
t
h
e
r
 
r
e
p
r
o
d
u
c
t
i
o
n
 
o
r
 
d
i
s
t
r
i
b
u
t
i
o
n
 
i
s
 
p
e
r
m
i
t
t
e
d
.



I EC  62439-2:201 6    I EC  201 6  – 1 23  – 

 #  Cu r ren t  
s t at e  

Even t  
/Co n d i t i o n  

=>Ac t i o n  

Nex t  s t ate  

1 5  I P_IDLE  I n terconnLi nkChangeI nd ( I n ID,  Li nkStatus ,  RPort)  

/RPort  !=  I Port  

&&  I n ID  ==  I I D  

=>  

I n terconnForwardReq(IPort)  

I P_IDLE  

 

8.2.9  M IM  an d  M IC  f u n c t i o n s  

The  M IM  and  M IC  functions  shal l  be  accord ing  to  Table  55.  
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Tab l e  55  – MRP  I n tercon n ec t i o n  f u n c t i o n s  

Fu n c t i o n  n am e  Operat i o n s  

I n terconnTestReq  ( t ime)  

 

SetupI n terconnTestReq()  

I n terconnTestTimer. s tart( t ime)  

SetupI n terconnTestReq()  

 

Create  MRP-PDU  accord i ng  MRP_I nTest  

 

Ass i gnments:  

MRP_Type:=  MRP_I nTest  

MRP_I n ID :=  I ID  

MRP_SA:=  MRP_TS_SA 

MRP_PortRole:=  frame  sen t  on  primary r i ng  port  o r  secondary ri n g  port  or  
i n terconnecti on  port  

MRP_I nState:=  actual  i n terconnecti on  s tate  

MRP_Trans i t i on :=  actual  number  o f  trans i t i ons  between  i n terconnecti on  
open  s tate  and  i n terconnecti on  cl osed  s tate  

MRP_TimeStamp:=  actual  l ocal  coun ter  val ue  

 

MRP_Type:=  MRP_Common  

MRP_SequenceID :=  next  SequenceID  

MRP_DomainUU ID:=  domai nUU ID  

MRP_Type:=  MRP_End  

 

SendFrameReq  ( I Port,  MC_INTEST,  SA_IPort,  PRIORITY,  LT,  MRP-PDU)  

SendFrameReq  (RPort_1 ,  MC_INTEST,  SA_Port1 ,  PRIORITY,  LT,  MRP-
PDU)  

SendFrameReq  (RPort_2,  MC_INTEST,  SA_Port2 ,  PRIORITY,  LT,  MRP-
PDU)  

I n terconnTestI nd  (MRP_SA,  RPort,  
I n ID)  

 

Recei ve  MRP-PDU  accord i ng  MRP_InTest  

MRP_SA:=  MRP_SA from  MRP-PDU  

RPort:=  port  wh i ch  recei ved  th i s  packet  

I n ID :=  MRP_I n ID  from  MRP-PDU  

I n terconnForwardReq(RPort)  Functi on  to  send  the  recei ved  MRP-PDU  at  port  RPort .  

I n terconnTopologyChangeReq(t ime)  SetupI n terconnTopol ogyChangeReq(MRP_IN_TOPNRmax X t ime)  

i f  t ime  ==  0  

     C l earLocalFDB()  

e l se   

     I n terconnTopTimer. s tart(MRP_IN_TOPchgT)  
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Fu n c t i o n  n am e  Operat i o n s  

SetupI n terconnTopol ogyChangeRe
q(t ime)  

Create  MRP-PDU  accord i ng  MRP_I nTopol ogyChange  

 

Ass i gnments:  

MRP_Type:=  MRP_I nTopol ogyChange  

MRP_I n ID :=  I ID  

MRP_SA:=   MRP_TS_SA 

MRP_I n terval : =  t ime  

 

MRP_Type:=  MRP_Common  

MRP_SequenceID :=  next  SequenceID  

MRP_DomainUU ID:=  domai nUU ID  

MRP_Type:=  MRP_End  

 

SendFrameReq  (RPort_1 ,  MC_INCONTROL,  SA_Port1 ,  PRIORITY,  LT,  
MRP-PDU )  

SendFrameReq  (RPort_2,  MC_INCONTROL,  SA_Port2 ,  PRIORITY,  LT,  
MRP-PDU)  

SendFrameReq  ( I Port,  MC_INCONTROL,  SA_IPort,  PRIORITY,  LT,  MRP-
PDU)  

I n terconnTopologyChangeI nd (MRP
_SA,  t ime,  I n ID)  

Recei ve  MRP-PDU  accord i ng  MRP_InTopologyChange  

 

MRP_SA:=  MRP_SA from  MRP-PDU  

t ime:=  MRP_I n terval  from  MRP-PDU  

I n ID :=  MRP_I n ID  from  MRP-PDU  

I n terconnLinkChangeReq(Li nkStat
us ,  t ime)  

Create  MRP-PDU  accord i ng  MRP_I nLi nkUp or  MRP_I nLi nkDown  

 

Ass i gnments:  

i f  Li nkStatus  ==  MRP_LNK_UP  

    MRP_Type:=  MRP_Li nkUp 

e l se   

    MRP_Type:=  MRP_Li nkDown  

 

MRP_I n ID:=  I ID  

MRP_SA:=  MRP_TS_SA 

MRP_PortRole:= :=  frame  sen t  on  primary ri n g  port  or  secondary ri ng  port  
or  i n terconnecti on  port  

MRP_I n terval :=   t ime  

 

MRP_Type:=  MRP_Common  

MRP_SequenceID:=  next  SequenceID  

MRP_DomainUU ID :=  domai nUU ID  

MRP_Type:=  MRP_End  

 

SendFrameReq  (RPort_1 ,  MC_INCONTROL,  SA_Port1 ,  PRIORITY,  LT,  
MRP-PDU)  

SendFrameReq  (RPort_2,  MC_INCONTROL,  SA_Port2 ,  PRIORITY,  LT,  
MRP-PDU)  

SendFrameReq  ( I Port,  MC_INCONTROL,  SA_IPort,  PRIORITY,  LT,  MRP-
PDU )  
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Fu n c t i o n  n am e  Operat i o n s  

I n terconnLinkChangeI nd ( I n ID,  
Li nkStatus,  RPort)  

Recei ve  MRP-PDU  accord i ng  MRP_InLi nkDown  or  MRP_I nLi nkUp 

 

I n I D :=  MRP_I n ID  from  MRP-PDU  

RPort:=  port  wh i ch  recei ved  th i s  packet  

i f  MRP_Type  ==  MRP_I nLi nkUp  

    L i nkStatus :=  MRP_LNK_UP  

e l se   

    L i nkStatus :=  MRP_LNK_DOWN  

I n terconnLinkStatusPol lReq (t ime)  SetupI n terconnLi nkStatusPol lReq()  

I f  t ime  >  0  

     I n terconnLinkStatusTimer. start(MRP_IN_LNKSTATchgT)  

SetupI n terconnLi nkStatusPol lReq(
)  

 

Create  MRP-PDU  accord i ng  MRP_I n_LinkStatusPol lRequest  

 

Ass i gnments:  

I n I D :=  I I D  

MRP_SA:=  MRP_TS_SA 

MRP_PortRole:= :=  frame  sen t  on  primary r i ng  port  o r  secondary r i n g  port  
or  i n terconnecti on  port  

 

MRP_Type:=  MRP_Common  

MRP_SequenceID :=  next  SequenceID  

MRP_DomainUU ID :=  domainUU ID  

MRP_Type:=  MRP_End  

 

SendFrameReq  (RPort_1 ,  MC_INCONTROL,  SA_Port1 ,  PRIORITY,  LT,  
MRP-PDU )  

SendFrameReq  (RPort_2,  MC_INCONTROL,  SA_Port2 ,  PRIORITY,  LT,  
MRP-PDU )  

 

I n terconnLinkStatus I nd (I n ID ,  
RPort)  

Recei ve  MRP-PDU  accord i ng  MRP_InLi nkStatusPol l  

 

I n I D :=  MRP_I n ID  from  MRP-PDU  

RPort:=  port  wh i ch  recei ved  th i s  packet  

MAUTypeChangeI nd (RPort,  
L i nk_status)  

Recei ve  a  l ocal  l i nk change  i nd i cati on .  

 

RPort:=  port  wh i ch  caused  the  l ocal  l i nk change  i nd i cati on .  

L i nk_statu s:=  MRP_LNK_UP  or  MRP_LNK_DOWN  (depends  on  the  the  
l ocal  l i nk change  i nd i cati on )  

SetPortStateReq(RPort,  S tatus)  Functi on  to  set  the  port  s tatus  o f  RPort  to  S tatu s  

C l earFDB(time)  FDBClearTimer. s tart( t ime)  

C l earLocalFDB()  Functi on  to  c l ear the  FDB  wi th i n  the  MRP  node.  The  l earn i ng  o f  sou rce  
addresses  from  i ng ress  frames,  wh i ch  were  sen t  ou t  before  the  topol ogy 
change  was  i n d i cated ,  shal l  be  preven ted  

I n i tFDB()  Functi on  to  i n i t i al i ze  F i l teri ng  Database  

AddMACFDB(Desti nati on ,  MAC-
Address,  Pri ori ty)  

Functi on  to  add  Stati c  Fi l teri ng  En tri es  (MAC-Address)  i n  the  FDB  wi th  
Pri ori ty  and  Desti nati on .  The  term  l ocal  i n  the  s tate  d i ag ram  means  a  
connecti on  to  the  H i gher-Layer  En ti ty  (see  I EEE  802. 1 D) .  

SendFrameReq(RPort,  
Desti nati onAddress,  
Sou rceAddress,  Pri ori ty,  LT,  MRP-
PDU )  

Functi on  to  send  an  MRP-PDU  at  port  RPort  wi th  the  Sou rceAddress  and  
LT to  the  Desti nati onAddress .  Pri ori ty  u sed  i n  the  TagCon tro l I n formati on  i s  
coded  i n  the  frame  i f  VLAN  i s  u sed  
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8.2. 1 0  I n terco n n ec t i o n  Topo l og y  Ch an g e  t i m er  

I n terconnection  topology change  t imer i s  an  auxi l i ary state  mach ine.  I n terconnection  topology 
change  timer shal l  be  accord ing  to  the  state  mach ine  i n  Table  56.  

Tab l e  56  – MRP I n terco n n ec t i o n  t o po l og y  ch an g e  t i m er  

# Cu r ren t  
s tate  

Even t  
/Co n d i t i o n  

=>Ac t i o n  

Nex t  
s tat e  

1  PowerOn   

=>  

I n terconnTopTimer. i n i  

I N_TC_NRetu rn :=  MRP_IN_TOPNRmax – 1  

I DLE  

2  I DLE  I n t erco n n TopTi m er  exp i red  

/I N_TC_NRetu rn  >  0  

=>  

SetupI n terconnTopol ogyChangeReq  ( I N_TC_NRetu rn  X  MRP_IN_TOPchgT)  

I N_TC_NRetu rn :=  I N_TC_NRetu rn  −  1  

I n terconnTopTimer. s tart(MRP_IN_TOPchgT)  

I DLE  

3  I DLE  I n t erco n n TopTi m er  exp i red  

/I N_TC_NRetu rn  ==  0  

=>  

I N_TC_NRetu rn :=  MRP_IN_TOPNRmax −  1  

C l earFDB(0)  

SetupI n terconnTopol ogyChangeReq  (0 )  

I DLE  

 

8.2. 1 1  I n tercon n ec t i o n  L i n k  Statu s  Po l l  t i m er  

I n terconnection  l i nk status  pol l  t imer i s  an  auxi l iary  state  mach ine.  I n terconnection  l i nk status  
pol l  t imer shal l  be  accord ing  to  the  state  mach ine  i n  Table  57.  
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Tab l e  57  – MRP I n terco n n ec t i o n  l i n k  s tatu s  po l l  t i m er  

# Cu r ren t  
s tate  

Even t  
/Co n d i t i o n  

=>Ac t i o n  

Nex t  
s tat e  

1  PowerOn   

=>  

I n terconnLi nkStatu sTimer. i n i  

MRP_IN_LNKSTAT_NRetu rn :=  MRP_IN_LNKSTATNRmax – 1  

I DLE  

2  I DLE  I n t erco n n L i n kStat u sTi m er  exp i red  

/MRP_IN_LNKSTAT_NRetu rn  >  0  

=>  

SetupI n terconnLi nkStatusPol lReq  ( )  

MRP_IN_LNKSTAT_NRetu rn :=  MRP_IN_LNKSTAT_NRetu rn  −  1  

I n terconnLi nkStatu sTimer. s tart(MRP_IN_LNKSTATchgT)  

I DLE  

3  I DLE  I n t erco n n L i n kStat u sTi m er  exp i red  

/MRP_IN_LNKSTAT _NRetu rn  ==  0  

=>  

MRP_IN_LNKSTAT_NRetu rn :=  MRP_IN_LNKSTATNRmax −  1  

SetupI n terconnLi nkStatusPol lReq  ( )  

I DLE  

 

9  MRP i n s tal l at i o n ,  co n f i g u rat i o n  an d  repai r  

9. 1  R i n g  po r t  an d  I n terco n n ec t i o n  po r t  parameters  

Ring  port  parameteri zation  for  the  MRM  and  al l  MRC i n  a  ri ng  shal l  comply wi th  the  setti ngs  
from  Table  58.  

MRP I n terconnection  port  parameterization  for  the  M IM  and  al l  M IC  i n  an  i n terconnection  shal l  
comply wi th  the  settings  from  Table  58.  

Tab l e  58  – MRP  Netwo rk/Con n ec t i o n  parameters  

Param eter  Val u e  

Li nk speed  The  l i nk speed  shal l  be  at  l east  1 00  Mbi t/s  

Duplex  sett i n g  R i ng  ports  and  the  I n terconnect i on  port  shal l  operate  i n  
fu l l  dup lex  mode,  Adm in i s trat i ve  mode  o f  a  port  may be  
set  to  au tonegot i ati on ,  bu t  n egot i ated  val ue  (oper  mode)  
shal l  be  fu l l  dup l ex  

 

9.2  R i n g  t o po l o g y  parameters  

The  number of  nodes  parti cipating  i n  a  ri ng  shal l  not  exceed  50.   

NOTE  1  For more  than  th i s  number o f  nodes  i n  a  ri ng ,  the  maximum  recovery t ime  can  be  exceeded  and  the  r i ng  
can  become  i nstabl e .  

NOTE  2  For 1 0  ms  maximum  recovery t ime,  the  number o f  nodes  can  be  l ower than  the  above  men ti oned  (see  9 . 9  
for  detai l s ) .  

9. 3  MRM  parameters  

The  MRM  defines  wi th  i ts  parameter set  the  maximum  recovery t ime  of  a  ri ng .  Table  59  
speci fies  fou r consistent  sets  of  parameters  for a  maximum  ri ng  recovery t ime  of  500  ms,  
200  ms,  30  ms  and  1 0  ms.  
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NOTE  Add i t i onal  cons i s ten t  parameter sets  fo r shorter  or  l onger  maximum  recovery t imes  can  be  supported  i n  an  
MRM  and  MRC.  The  des i gner i s  responsi bl e  for  the  consi s tency for  al l  parameters  i n  C lause9  (see  the  examples  
shown  i n  9 . 9 ) .  The  i ns tal l er  i s  responsi bl e  fo r  the  cons i stency o f  al l  n odes  i n  the  ri ng .  

Tab l e  59  – MRP MRM  parameters  

Param eter  Max .  r eco very  t i m e  Mean i n g  

500  m s  200  m s  30  m s b  1 0  m s b  

MRP_TOPchgT 20  ms  1 0  ms  0 . 5  ms  0 . 5  ms  Topo l ogy Change  (C lear Address  Tabl e)  
request  i n terval  

MRP_TOPNRmax 3  3  3  3  Topol ogy Change  (C lear  Address  Tabl e)  
repeat  coun t  

MRP_TSTshortT  30  ms  1 0  ms  1  msc  0 . 5  msc  MRP_Test  short  i n terval  

MRP_TSTdefau l tT 50  ms  20  ms  3 . 5  msc  1  msc  MRP_Test  defau l t  i n terval  

MRP_TSTNRmax 5  3  3  3  MRP_Test  mon i tori ng  coun t  

MRP_TSTExtNRma
x 

1 5  N .Aa  N . A. a  N . A. a  MRP_Test  extended  mon i tori ng  coun t  
(opti on )  

a   The  fo l l owi ng  are  requ i red :  The  opti on  "Non -bl ocki ng  MRC supported "  shal l  be  set  to  FALSE  for  max.  
recovery t ime  of  200  ms,  30  ms  and  1 0  ms.  Al l  MRC shal l  support  b l ocki ng  mode.  MRP_TSTExtNRmax not  
appl i cabl e .  

b   The  1 0  ms  and  30  ms  recovery  t ime  pu ts  add i t i onal  restri cti ons  on  the  cable  l eng th  and  on  the  reacti on  t ime  
o f  each  cl i en t  i n  the  network (see  9 . 4  and  9 . 9  fo r  detai l s ) .  

c   To  reduce  the  l oad  on  network devi ces  i n  case  o f  “RING_OPEN”  error  (e . g .  due  to  poor  con fi gu rati on ) ,  the  
i n tervals  for  MRP_TSTshortT and  MRP_TSTdefau l tT may be  con fi gu red  to  take  h i gher val ues  i n  th i s  case.  

 

9.4  MRC parameters  an d  co n s t rai n ts  

Table  60  speci fies  the  MRC parameter sets  (used  for  al l  fou r MRM  parameter sets) .  

Tab l e  60  – MRP  MRC parameters  

Param eter  Max .  r eco very  t i m e   
500  m s  an d  200  m s  

Max .  r eco very  t i m e  
30  m s  an d  1 0  m s  

Mean i n g  

MRP_LNKdownT 20  ms  1  ms  Li nk Down  Timer  i n terval  

MRP_LNKupT 20  ms  1  ms  Li nk Up  Timer  i n terval  

MRP_LNKNRmax 4  4  Li nk Change  (Up  or  Down )  
coun t  

 

NOTE  1  These  parameters  are  compu ted  under  the  assumpti on  that  the  traff i c  l oad  i n  the  ri n g  does  not  exceed  
90  %.  

For the  1 0  ms  and  30  ms  recovery t ime,  the  MRC shal l  guarantee:  

– fast  f l ush  of  i ts  FDB,  see  9 . 9  for  detai l s ;  

– port  s tate  transi ti on  (e. g .  from  BLOCKED  to  NONBLOCKED) :  <  0 , 5  ms  

– design  for  a  short  reaction  t ime  of  a  swi tch  to  an  event  to  support  qu ick recon fi gu rati on .  

NOTE  2  The  measu ri ng  o f  some  o f  these  parameters  can  be  done  accord i ng  to  I EC  62439-1 :201 0  and  
I EC  62439-1 :201 0/AMD1 :201 2 ,  C l ause  8 .  

9.5  MRA  compat i b i l i t y  t o  ear l i er  Au tomanag er  p ro to co l  vers i o n  

I n  add i tion  to  the  MRA functional i ty  described  i n  th is  document,  a  user of  MRA capable  
devices  may claim  support  for  the  earl i er  Au tomanager protocol  vers ion  for  backward  
compatibi l i ty  reasons.  

The  m igration  path  to  the  standard  Au tomanager function  may be  one  of  the  fo l l owing :  
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•  the  ri ng  topology does  not  use  the  Au tomanager capabi l i ti es  and  al l  devices  shal l  be  
con fi gu red  manual l y  to  the  role  of  e i ther MRM  or  MRC.  On ly  one  device  shal l  be  
con fi gu red  to  the  ro le  of  MRM,  the  other devices  shal l  be  con fi gured  to  the  ro le  of  MRC;  

•  the  ri ng  topology uses  the  Au tomanager functi onal i ty  described  i n  th i s  s tandard .  Legacy 
devices  not  supporti ng  the  Au tomanager as  defi ned  i n  th is  s tandard  shal l  be  manual l y  
con fi gured  to  the  ro le  of  MRC.  Devices  supporting  the  Au tomanager functi onal i ty  as  
defined  i n  th i s  s tandard  may participate  i n  the  voti ng  process  and  vote  the  MRM;  

•  the  ri ng  topology uses  the  earl ier  Au tomanager protocol  wh ich  i s  not  fu l l y  compl ian t  wi th  
the  Au tomanager functional i ty  described  i n  th is  s tandard .  I n  th i s  case  i t  i s  necessary for  
m ig ration  purposes,  that  devices  accord ing  to  th i s  s tandard  support  the  add i ti onal  
MRP_Option  and  MRP_Suboption  fi e lds  hand l i ng  as  described  i n  Annex A.  Th is  solu ti on  i s  
a  val i d  m igration  path  to  the  Au tomanager functi on  i n troduced  i n  th is  document and  thus  
protects  the  i nstal led  base  of  f i e ld  devices.  

9.6  I n terco n n ec t i o n  t o po l o g y  parameters  

The  i n terconnection  l i nks  between  two  MRP ri ngs  shal l  not  con tain  fu rther nodes.  

NOTE  The  connected  ri ngs  become  i nstable  i f  an  MRC  i n  an  i n terconnecti on  l i nk detects  a  fai l u re  of  a  ri ng  port  
and  not i f i es  th i s  change  by  send i ng  an  MRP_Li nkDown  frame  to  the  ri n g .  

9.7  M IM  parameters  

The  M IM  defines  wi th  i ts  set  of  parameters  the  maximum  recovery t ime  of  an  MRP 
i n terconnection .  Table  61  speci fies  two  consisten t  sets  of  parameters  for  maximum  MRP 
i n terconnection  recovery t imes  of  500  ms  and  200  ms.   

NOTE  Add i t i onal  cons i s ten t  parameter sets  fo r shorter  or  l onger  maximum  recovery t imes  can  be  supported  i n  an  
M IM  and  M IC.  The  des i gner  i s  respons i bl e  for  the  consi s tency for  al l  parameter  i n  C l ause  9  (see  the  examples  
shown  i n  9 . 9 ) .  The  i ns tal l er  i s  responsi bl e  for  the  cons i s tency o f  al l  nodes  i n  the  ri ng  and  i n  the  ri ng  i n terconnect i on .  

Tab l e  61  – MRP  M IM  parameters  

Param eter  Max .  r eco very  t i m e  Mean i n g  

500  m s  200  m s  

MRP_IN_TOPchgT 20  ms  1 0  ms  I n terconnecti on  Topo logy Change  (Cl ear Address  
Tabl e)  request  i n terval  

MRP_IN_TOPNRmax 3  3  I n terconnecti on  Topo logy Change  (Cl ear Address  
Tabl e)  repeat  coun t  

MRP_IN_TSTdefau l tT 50  msa  20  msa  MRP_I nTest  defau l t  i n terval  

MRP_IN_TSTNRmax 8  8  MRP_I nTest  mon i tori ng  coun t  

MRP_IN_LNKSTATchgT 20  ms  20  ms  I n terconnecti on  L i nk Status  Po l l  i n terval  

MRP_IN_LNKSTATNRma
x 

8  8  MRP_I nLi nkStatusPol l  mon i tori ng  coun t  

a  To  reduce  the  l oad  on  network devi ces  i n  case  o f  “ I NTERCONNECTION_OPEN”  (e . g .  due  to  poor 
con fi gu rati on ) ,  the  i n terval  for  MRP_IN_TSTdefau l tT  may be  con fi gu red  to  take  h i gher  val ues  i n  th i s  case.  

 

9.8  M IC  parameters  an d  con s t rai n t s  

Table  62  speci fies  the  M IC  parameter  sets  (used  for  al l  M IM  parameter sets) .  
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Tab l e  62  – MRP  M IC  parameters  

Param eter  Max .  r eco very  t i m e   
500  m s  an d  200  m s  

Mean i n g  

MRP_IN_LNKdownT 20  ms  I n terconnecti on  Li nk Down  Timer i n terval  

MRP_IN_LNKupT 20  ms  I n terconnecti on  Li nk Up  Timer  i n terval  

MRP_IN_LNKNRmax 4  I n terconnecti on  L i nk Change  (Up  or  Down )  coun t  

NOTE  These  parameters  are  compu ted  under  the  assumpti on  that  the  traffi c  l oad  i n  the  ri n g  and  i n  the  r i ng  
i n terconnect i on  does  no t  exceed  90  %.  

 

NOTE  The  measu ri ng  o f  some  of  these  parameters  can  be  done  accord i ng  to  I EC  62439-1 :201 0  and  
I EC  62439-1 :201 0/AMD1 :201 2,  C l ause  8 .  

9. 9  Cal cu l at i o n  o f  MRP r i n g  recovery  t i m e  

9 . 9 . 1  Overv i ew  

For a  recovery t ime  of  1 0  ms,  the  actual  recovery t ime  of  the  network also  depends  on  the  
number of  participati ng  devices.  The  forward ing  t ime  of  each  device  and  the  delay frames  
experience  wh i le  travel l i ng  th rough  the  ri ng  network needs  to  be  accounted  for.  To  calcu late  
an  actual  f i gu re  for  the  recon figu ration  time  of  a  network,  the  fo l l owing  formu las  described  i n  
9 . 9. 2  can  be  used .  I n  9 . 9. 3 ,  a  calcu lati on  example  i s  g i ven  for  a  worst  case  scenario .  I n  9 . 9. 4,  
an  example  i s  g i ven  to  ach ieve  the  best  possible  recon figuration  t ime  for  50  devices  wi th  the  
consisten t  set  o f  parameters  for  30  ms.  

NOTE  Because  o f  the  h i gh  frequency o f  test  frames  for  1 0  ms  and  30  ms  recovery t ime,  the  l i ke l i hood  o f  the  
detecti on  of  an  error  vi a  the  test  frames  i s  h i gher than  the  detecti on  vi a  Li nk Down  messages.  Therefore,  a  
poss ibl e  faster  detecti on  vi a  Li nk Down  messages  i s  not  the  subj ect  o f  the  fo l l owi ng  cal cu lat i ons.  

9. 9.2  Ded u c t i o n  o f  f o rm u l a 

The  actual  r i ng  recovery t ime  i s  dependen t  on  d i fferen t  variables,  that  al l  have  to  be  factored  
i n :  

An  MRM  detects  a  fai l u re  of  the  ri ng  after  not  receivi ng  i ts  test  frames  for  a  defi ned  t ime  
period .  Th is  t ime  Tt es t  i s  described  by the  fo l l owing  formu la:  

Tt es t  =  MRP_TSTdefau l tT ×  MRP_TSTNRmax 

where  

MRP_TSTdefau l tT and  MRP_TSTNRmax are  parameters  accord ing  to  Table  59.  

The  total  t ime  an  MRM  needs  to  detect  a  fai lu re  i s  not  on ly  T t es t ,  bu t  al so  the  dead  t ime  from  
the  t ime  of  the  actual  moment  a  fai lu re  i n  the  network occurs  t i l l  the  l ast  reception  of  a  test  
frame  at  the  MRM.  The  actual  moment of  fai l u re  can  be  anywhere  between  the  passing  of  the  
l ast  MRM  test  frame at  the  po in t  o f  fai lu re  prior  to  fai l u re  and  the  expected  t ime  of  arri val  o f  
the  next  test  frame at  the  poin t  of  fai l u re,  wh ich  wi l l  not  be  transmi tted  anymore.  Because  the  
exact  poin t  o f  fai l u re  i n  the  topology cannot  be  predetermined ,  the  time  an  MRP  test  frame 
takes  to  travel  th rough  the  whole  ri ng ,  Tr i n g  shal l  be  taken  as  a  basis  to  calcu late  th is  dead  
t ime:  

Tr i n g  =  N  ×  (Tsw i t ch  +  Tq u eu e  +  Tb i t  +  T l i n e)  

where  

N  i s  the  total  number of  participati ng  ri ng  devices;  

Tsw i t ch  i s  the  delay i n troduced  by each  swi tch ing  node;  
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Tq u eu e  i s  the  delay i n troduced  by a  frame  that  i s  being  transmi tted  to  the  network,  thus  
delaying  the  transmission  of  the  MRP  test  frame,  even  i f  the  MRP test  frame  i s  hand led  i n  a  
h igh  priori ty  swi tch  queue;  

Tb i t  i s  the  time  a  device  needs  to  send  and  receive  MRP test  traffi c  ( typical l y  5 , 1 2  µs at  
1 00  Mbi t/s  Ethernet  for  a  64  octets  frame) ;  

T l i n e  i s  the  propagation  delay of  the  frames  on  the  physical  med ium.  I f  the  d istance  between  
the  swi tch ing  nodes  i s  not  exceptional l y  l arge,  th i s  can  be  neg lected .  

Consequen tly,  the  actual  t ime  from  the  occurrence  of  the  fai l u re  to  i ts  detection  i n  the  MRM,  
Td etec t ,  i s  calcu lated  as  fo l lows:  

Td etec t  =  T t es t  +  Tr i n g  or 

Td etec t  =  MRP_TSTdefau l tT ×  MRP_TSTNRmax +  N  ×  (Tsw i t ch  +  Tq u eu e  +  Tb i t  +  T l i n e) .  

After the  detection  of  the  fai lu re,  the  MRM  starts  to  transmi t  topology change  frames  to  i n i t iate  
an  FDB  fl ush  i n  the  ri ng  devices  after a  ho ld  down  time  Th o l d .  Th is  t ime  needs  to  be  added  to  
the  total  reconfiguration  t ime.  I n  a  worst  case  scenario ,  the  t ime  a topology change  frame 
needs  to  reach  al l  devices  i n  the  ri ng  i s  al so  Tr i n g ,  because  the  MRP_TopologyChange  frame,  
analogous  to  the  MRP_Test  frame,  may have  to  travel  th rough  the  whole  ri ng .  The  t ime  the  
l ast  device  needs  to  f l ush  i ts  FDB,  TFDB ,  needs  to  be  added ,  because  the  ri ng  i s  on ly  
operati onal  after  the  last  device  has  fl ushed  i ts  FDB,  al l  o ther  devices  have  fl ushed  thei r  
FDBs  sooner.  So  the  t ime  for  the  ri ng  to  recon fi gu re  i s  extended  by the  fo l lowing  T f l u s h :  

Tf l u s h  =  Th o l d  +  Tr i n g  +  TFDB  

where  

Th o l d  =  MRP_TOPchgT ×  MRP_TOPNRmax,  taken  from  Table  61 ;  

TFDB  i s  the  time  a  device  needs  to  fl ush  i ts  FDB.  

For the  total  recon figurati on  t ime  of  the  ri ng  Trec ,  Td etec t  and  T f l u s h  need  to  be  added:  

Trec  =  Td etec t  +  Tf l u s h  or 

Trec  =  MRP_TSTdefau l tT ×  MRPTSTNRmax +  2  ×  N  ×  (Tsw i t ch  +  Tq u eu e  +  Tb i t  +  T l i n e )  +  TFDB  

+  Th o l d  

EXAMPLE Calcu lation  wi th  the  consisten t  set  of  parameters  for  1 0  ms  recovery time:  

MRP_TSTdefau l tT =  1  ms  

MRP_TSTNRmax =  3  

N  =  50  

Tsw i t ch  =  1 0  µs  

Tq u eu e  =  0 ,  assuming  that  the  MRP frames  i n  the  h igh  priori ty  queue  are  not  de layed  by any 
frames  al ready i n  the  bu ffer of  a  ri ng  device  and  being  transmi tted  on  the  network.  

Tb i t  =  5 , 1 2  µs  
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T l i n e  =  0 , 5  µs  for  1 00  m  cable  between  every two  network devices  

TFDB  =  500  µs   

Th o l d  =  0 , 5  ms  ×  3 ,  accord ing  to  the  consisten t  set  of  parameters  for  1 0  ms  

Wi th  th is :  

Trec  =  1  ms  ×  3  +  2  ×  50  ×  ( 1 0  µs  +  5 , 1 2  µs  +  0 , 5  µs)  +  0 , 5  ms  +  1 , 5  ms ≈  6 , 6  ms  

Th is  i s  a  calcu lation  under best  case  assumptions.  I t  i s  assumed  that  the  MRP  test  frames  do  
not  experience  delay th rough  transmission  of  o ther frames  and  that  MRP traffi c  i s  transmi tted  
under the  best  possible  ci rcumstances.  

9.9.3  Wo rs t  case  cal cu l at i o n  f o r  reco very  t i m e  o f  1 0  m s  

I n  a  worst  case  scenario,  each  frame vi tal  to  the  ri ng  reconfiguration  experiences  delay i n  
each  device  on  the  network,  i n troduced  by a  large  Ethernet  frame  the  s ize  of  1  522  octets,  
wh ich  i s  being  forwarded  prior  to  the  forward ing  of  the  MRP frame.  The  example  calcu lation  

thus  has  to  factor i n  Tq u eu e  =  1 22  µs  for  each  ring  device.  Th is  i n troduces  two  t im ing  
constrain ts  that  both  shal l  be  observed  at  the  same  time:  

– The  t ime  Tr i n g  +  MRP_TSTdefau l tT shal l  not  exceed  T t es t .  I f  i t  were,  an  open  ri ng  
cou ld  be  falsely  detected  i n  the  MRM  i n  a  s i tuati on  where  the  delay between  two  test  
frames  immediately  sent  after  each  other i s  varying  strong ly,  e . g .  due  to  network 
congestion .  Th is  means  that  Tr i n g  for  1 0  ms  recovery t ime  may not  exceed  2  ms.  

– The  total  recon fi gu rati on  t ime  that  can  be  ach ieved  i n  the  ri ng  shal l  not  exceed  1 0  ms.  

EXAMPLE Calcu lation  for  the  worst  case  scenario  wi th  the  consisten t  set  o f  parameters  
for  1 0  ms  recovery time:  

MRP_TSTNRmax =  3  

N  =  1 4  

Tsw i t ch  =  1 0  µs  

Tq u eu e  =  1 22  µs,  assuming  that  the  MRP  frames  i n  the  h igh  priori ty  queue  are  being  delayed  
i n  each  swi tch ing  node  by a  frame  of  1  522  octets  al ready i n  the  bu ffer and  being  transmi tted  
on  the  network.  

Tq u eu e  =  5 , 1 2  µs  

T l i n e  =  0 ,  assuming  the  l i ne  delay i s  neg l i g ible.  

TFDB  =  500  µs  

Th o l d  =  0 , 5  ms  ×  3  =  1 , 5  ms  

Wi th  th is :  

Tr i n g  =  1 4  ×  ( 1 0  µs  +  1 22  µs  +  5 , 1 2  µs)  ≈  1 , 9  ms  

Trec  =  1  ms  ×  3  +  2  ×  1 4  ×  ( 1 0  µs  +  1 22  µs  +  5 , 1 2  µs)  +  0 , 5  ms  +  1 , 5  ms ≈ 8 , 8  ms  
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Th is  shows  that  under the  assumption  of  the  t im ing  parameters  above  and  i n  the  worst  case  
scenario ,  the  1 0  ms  recovery time  can  be  ach ieved  when  the  number of  devices  i n  the  ri ng  (N )  
i s  1 4  or  l ower.  

9.9.4  Wo rs t  case  cal cu l at i o n  f o r  50  d ev i ces  

With  N=50  devices,  the  consisten t  set  of  parameters  for  30  ms  recovery t ime  and  the  same 
worst  case  scenario  as  described  i n  9 . 9 .3 ,  the  fo l l owing  Tr i n g  can  be  ach ieved:  

Tr i n g  =  50  ×  ( 1 0  µs  +  1 22  µs  +  5 , 1 2  µs)  ≈  6 , 9  ms  

When  MRP_TSTdefau l tT i s  extended  to  3 , 5  ms,  Tr i n g  +  MRP_TSTdefau l tT ≈  1 0 , 4  ms  i s  below 
the  th reshold  for  open  ring  detection  i n  the  MRM,  T t es t ,  wh ich  i s  for  the  consisten t  set  of  
parameters  for 30  ms:  

Tt es t  =  MRP_TSTdefau l tT ×  MRP_TSTNRmax =  3 , 5  ms  ×  3  =  1 0 ,5  ms.  

Th is  resu l ts  i n  the  fo l lowing  total  recon figu ration  time  for  the  ri ng  for  50  devices  i n  a  worst  
case  s i tuation ,  wi th  the  consisten t  set  o f  parameters  for  30  ms:  

Trec  =  3 , 5  ms  ×  3  +  2  ×  50  ( 1 0  µs  +  1 22  µs  +  5 , 1 2  µs)  +  0 , 5  ms  +  1 , 5  ms ≈ 26,2  ms  

NOTE  To  provi de  a  vi abl e  means  o f  cal cu l ati ng  the  actual  recovery t ime  o f  a  n etwork,  a  devi ce  manu factu rer  
c l aim ing  support  for  1 0  ms  and  30  ms  recovery t ime  can  d i scl ose  T

sw i t c h  and  TFDB
 fo r  the  support i ng  devi ces .  

9. 1 0  Cal cu l at i o n  o f  MRP Au tomanag er  vo t i n g  t i m e  

As  ou tl i ned  i n  5 . 1 0. 3 ,  the  manager voti ng  i s  an  i terative  process.  Wi th  each  i teration ,  two  ou t  
o f  th ree  Au tomanagers  change  i n to  cl i en t  ro le .  The  number of  i terations  n i t  requ i red  to  vote  
the  best  manager depends  on  the  priori ty  order and  the  number of  devices.   

Each  i teration  requ i res  one  MRP_Test  cycle  at  a  maximum.  The  t ime  needed  to  e lect  the  
MRM  i s  thus  depend ing  on  the  used  MRM  consisten t  parameter set  as  defined  i n  Table  59.   

Assuming  for  example  a  ri ng  of  50  Au tomanagers,  us i ng  the  200  ms  MRM  consisten t  
parameter  set,  wi th  a  worst  case  priori ty  d istribu ti on ,  the  i teration  wou ld  need  n i t  =  4  i terati on  
steps  and  the  manager voti ng  wou ld  thereby need:   

Tvo t  ≈  MRP_TSTdefau l tT ×  n i t  =  20  ms  ×  4  ≈  80  ms  

to  e lect  the  fi nal l y  remain ing  MRM.  

1 0  MRP Man ag emen t  I n fo rm at i o n  Base  (M IB )  

1 0 . 1  Gen eral  

For the  con figu ration  of  MRP nodes  there  are  two  optional  network Management  I n formation  
Bases  (M IBs) .  

Subclause  1 0. 2  provides  an  M IB  wi th  a  mon i toring  view.  Th is  can  be  used  for  f i e ld  devices.   

Subclause  1 0 . 3  provides  an  M IB  wi th  a  management  and  mon i toring  view.  Th is  can  be  used  
for  network componen ts.   

1 0 .2  MRP M IB  w i t h  a  m on i to r i n g  v i ew  

NOTE  When  copyi ng  the  M IB  from  a  PDF documen t,  al l  h eaders  and  footers  are  removed  and  the  characters  are  
converted  to  the  character  format  that  SNMP  requ i res.  Al though  care  has  been  taken  not  to  u se  i l l egal  characters ,  
some  can  appear  i n  the  f i nal  documen t  due  to  the  ed i t i ng  process.   
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- -  * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *  

--   Moni t oring  MI B  defi ni t i ons  

--  * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *  

                    

I E C-6 2 4 3 9 -2 -MI B          D EF I NI TI ONS : : =  BEGI N  

 

- -  * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *  

--  I mport s  

--  * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *  

 

I MP ORTS  

       MODULE-I DENTI TY,  

       OBJECT-I DENTI TY,  

       OBJECT-TYP E ,   

       T i meTi cks ,  

       C ount er3 2 ,   

       Uns igned3 2 ,   

       I nt eger3 2                 F ROM S NMP v2 -SMI  

       OBJECT-GROUP ,   

       MODULE-COMP LI ANCE         F ROM S NMP v2 -CONF  

       T E XTUAL-CONVENTI ON,  

       D i s playS t ring             F ROM S NMP v2 -TC;  

- -  * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *  

--  Root  OI D  

--  * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *  

i e c6 2 4 3 9     MODULE-I DENTI TY  

            L AS T-UP DATED  " 2 0 1 4 0 5 0 9 0 0 0 0 Z "   - -   May  0 9 ,  2 0 1 4  

            ORGANI Z ATI ON  " I EC/ SC  6 5 C"  

            C ONTACT-I NFO  "  

                         I nt ernat i onal  E l ect rot echni cal  Commi s s i on  

                         I E C  C ent ral  Offi ce  

                         3 ,  rue  de  Varembe  

                         P . O.  Box  1 3 1  

                         CH  −  1 2 1 1  GENEVA 2 0  
                         S wi t z erland 

                         P hone :  +4 1  2 2  9 1 9  0 2  1 1  

                         F ax:  +4 1  2 2  9 1 9  0 3  0 0  

                         e mai l :  i nfo@ i ec. ch  

                         "  

            D E S CRI P TI ON   "  

                T hi s  MI B  module  defi nes  t he  Net work  Management  i nt erfaces  

                f or  t he  Redundancy  P rot ocol s  defi ned  by  t he  I EC  

                s t andard  6 2 4 3 9 .   

                T hi s  defini t i ons  s peci fy  t he  pure  moni t oring  variant   

                o f  a  S NMP  e nt i t y.  I f  t he  S NMP  e nt i t y  al s o  cont ai ns   

                management  funct ionali t y,  t hen  I E C  6 2 4 3 9  management  MI B    

                de fi ni t i ons  s hal l  be  us ed  i ns t ead of  t hi s  MI B  module .  

                "  

                 

            REVI S I ON     " 2 0 1 4 0 5 0 9 0 0 0 0 Z "   - -   May  0 9 ,  2 0 1 4  

            D E S CRI P TI ON   "  

            Manager  ( aut o )  s upport  has  be en  added  i n  mrpDomai nAdminRole .  

            I nt erconnect i on  funct i onal i ty  added.  

            Uni t s  of  mrpDomainRoundTripDelayMax  and mrpDomai nRoundTri pDelayMin  

            have  been  correct ed t o  mi l l is econds .  

            mrpDomai nOperRole  and mrpDomainAdminRole  dat a  t ype  have  been  s e t  

            t o  I NTEGER.  

            Mi s s i ng  cons t ruct s  i n  i mport  area  have  be en  added.  

            Modul e  i dent i ty  bl ock  has  been  put  on  t op.  

            "  

 

            RE VI S I ON     " 2 0 0 8 1 1 1 0 0 0 0 0 Z "   - -   November  1 0 ,  2 0 0 8  

            D E S CRI P TI ON   "  

            T he  undefined  us e  of  t he  value  ' badVal ue '  for  obj ect s   

            o f  t he  o pt i onal  ' mrpDomainDiagGroup'  has  been  removed  

            f rom D ES CRI P TI ON  cl aus e  at  t he  obj ect s  concerned.  

            T he  rol e  dependency  of  t he  obj ect s  ' mrpDomainS tat e '  and  

            ' mrpDomainError'  i n  t he  D ES CRI P TI ON  cl aus e  removed.  

            "                                                  

 

            RE VI S I ON     " 2 0 0 8 1 1 1 0 0 0 0 0 Z "   - -   November  1 0 ,  2 0 0 8  

            D E S CRI P TI ON   "  

                S e parat ion  o f  I EC  6 2 4 3 9  i nt o  a  s ui t e  of  document s  

                T hi s  MI B  appl i es  t o  I E C  6 2 4 3 9 -2 ,  no  change  i n  funct i onal i t y  

                "  

 

            RE VI S I ON     " 2 0 0 7 0 8 2 4 0 0 0 0 Z "   - -   Augus t  2 4 ,  2 0 0 7  
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            D E S CRI P TI ON   "  

                F i nal  D raft  P ropos al  vers i on  o f  t he  Net work  Management   

                i nt erface  for  t he  Media  Redundancy  P rot ocol  ( MRP )  wi t h  

                t he  di vi s ion  i n  pure  Moni t ori ng  funct ional i t y  and i n   

                addi t i onal  management  funct ional i t y.  

                "  

 

  : : =  {  i s o  s t d( 0 )  6 2 4 3 9  }  

                  

- -  * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *  

--  D eclarat ion  of   I EC6 2 4 3 9 UuidType  

--  * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *  

I E C6 2 4 3 9 UuidType   : : =  T EXTUAL-CONVENTI ON  

    S TATUS           current  

    D E S CRI P TI ON  "  

        T he  I EC  6 1 1 5 8 -5 -1 0  defi nes  t he  s t ruct ure  o f   

        t he  UUI D  as  a  dat a  t ype  numeri c   

        i dent ifi er  1 0 2 5 .  

        "  

    S YNTAX           OCTET  S TRI NG  ( S I Z E  ( 1 6 ) )  

 

- -  * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *  

--  Redundancy  P rot ocol s  

--  * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *  

mrp                  OBJECT  I DENTI F I ER: : =  {  i e c6 2 4 3 9  1  }  

prp                  OBJECT  I DENTI F I ER: : =  {  i e c6 2 4 3 9  2  }  

crp                  OBJECT  I DENTI F I ER: : =  {  i e c6 2 4 3 9  3  }  

brp                  OBJECT  I DENTI F I ER: : =  {  i e c6 2 4 3 9  4  }  

 

- -  * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *  

--  obj ect s  groups  of  redundancy  obj ect  i dent i fi ers  

--  * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *  

mrpObj ect s           OBJECT  I DENTI F I ER : : =  {  mrp  1  }   

mrpNot ificat i ons     OBJECT  I DENTI F I ER : : =  {  mrp  2  }   

mrpConformance       OBJECT  I DENTI F I ER : : =  {  mrp  3  }   

 

- -  * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *  

--  Obj ect s  o f  t he  MRP  Ne t work  Management  

--  * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *  

mrpDomai nTable       OBJECT-TYP E  

    S YNTAX           S E QUENCE  OF  MrpDomainEntry  

    MAX-ACCES S       no t -acces s i bl e  

    S TATUS           current  

    D E S CRI P TI ON      "  

                    E very  e nt ry  i n  t hi s  t able  cont ai ns  i nformat i on  about  

                    a  Media  Redundancy  P rot ocol  ( MRP )  domain.  

                     

                    E nt ri es  cannot  be  creat ed  o r  del et ed  vi a  S NMP   

                    o perat i ons .  

                    "  

  : : =  {  mrpObj ect s  1  }  

 

mrpDomai nEnt ry       OBJECT-TYP E  

    S YNTAX           MrpDomainEntry  

    MAX-ACCES S       no t -acces s i bl e  

    S TATUS           current  

    D E S CRI P TI ON      " An  e nt ry  i n  t he  mrpDomai nTabl e . "  

    I NDEX            {  mrpDomainI ndex  }  

  : : =  {  mrpDomainTable  1  }  

 

MrpDomai nEnt ry: : =   S EQUENCE  {  

                    mrpDomai nI ndex                       Uns i gned3 2 ,  

                    mrpDomai nI D                          I E C6 2 4 3 9UuidType ,  

                    mrpDomai nName                        D i s pl ayS t ri ng,  

                    mrpDomai nAdminRole                   I NTEGER,  

                    mrpDomai nOperRole                    I NTEGER,  

                    mrpDomai nRi ngP ort 1                   I nt eger3 2 ,  

                    mrpDomai nRi ngP ort 1 S t at e              I NTEGER,  

                    mrpDomai nRi ngP ort 2                   I nt eger3 2 ,  

                    mrpDomai nRingP ort 2 S t at e              I NTEGER,  

                    mrpDomai nS t at e                       B I TS ,  

                    mrpDomai nError                       B I TS ,  

                    mrpDomai nBlocked                    I NTEGER,  

                    mrpDomai nVlanI d                      Uns igned3 2 ,  

                    mrpDomai nManagerP ri ori t y             I NTEGER,  

                    mrpDomai nRingOpenCount               C o unt er3 2 ,   

                    mrpDomai nLas tRi ngOpenChange          T i meTicks ,  

                    mrpDomai nRoundTripDel ayMax           Uns i gned3 2 ,  
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                    mrpDomai nRoundTripDel ayMin           Uns i gned3 2 ,  

                    mrpDomai nRes et RoundTripDel ays        I NTEGER,  

                    mrpDomai nMRMReact OnLi nkChange        I NTEGER 

                    }  

                     

mrpDomainI ndex       OBJECT-TYP E  

    S YNTAX           Uns igned3 2        

    MAX-ACCES S       n ot -acces s ible  

    S TATUS           c urrent  

    D E S CRI P TI ON      " The  i ndex  of  t he  e nt ry"  

  : : =  {  mrpDomai nEnt ry  1  }  

 

mrpDomainI D          OBJECT-TYP E  

    S YNTAX           I EC6 2 4 3 9 UuidType  

    MAX-ACCES S       r ead-onl y  

    S TATUS           c urrent  

    D E S CRI P TI ON      "  

                    Uni vers all y  uni que  i dent ifier  bel ongs  t o  t he  MRP  domai n  

                    whi ch  re pres ent s  a  ri ng.  

                    "  

  : : =  {  mrpDomai nEnt ry  2  }  

 

mrpDomainName        OBJECT-TYP E  

    S YNTAX           D i s pl ayS tring  

    MAX-ACCES S       r ead-onl y  

    S TATUS           c urrent  

    D E S CRI P TI ON      "  

                    A  l ogical  name  for  t he  MRP  domain  t o  e as e  t he   

                    management  of  MRP  domains .  

                    "  

  : : =  {  mrpDomai nEnt ry  3  }  

 

mrpDomainAdminRole   OBJECT-TYP E  

    S YNTAX           I NTEGER {  

                    di s abl e( 0 ) ,  

                    c l i ent ( 1 ) ,   

                    manager( 2 ) ,  

                    managerAut oComp( 3 ) ,  

                    managerAut o( 4 )  

                    }     

    MAX-ACCES S       r e ad-wri t e  

    S TATUS           c urrent  

    D E S CRI P TI ON      "  

                    C ont rol  t he  MRP  behavi or  o f  t he  s ys t em per  domain.   

                     

                    I f  t he  val ue  i s  s e t  t o  di s abl e( 0 )  t he  MRP  e nt i t y  of    

                    t hi s  domain  s hal l  be  di s abl ed.  

                    I f  t he  val ue  i s  s e t  t o  cl i ent ( 1 )  t he  e nt i t y  s hal l  be  s e t  

                    t o  t he  rol e  of  a  Media  Redundancy  Cl i ent  ( MRC ) .  

                    I f  t he  val ue  i s  s e t  t o  manager( 2 )  t he  e nt it y  s hal l  be  

                    s e t  t o  t he  rol e  of  a  Medi a  Redundancy  Manager  ( MRM) .  

                    I f  t he  val ue  i s  s e t  t o  managerAut oComp( 3 )  t he  e nt it y  s hall  be  

                    s e t  t o  t he  rol e  of  a  Media  Redundancy  Manager  Aut o  ( MRA)  

                    c omplying  t o  Annex  A.  

                    I f  t he  val ue  i s  s e t  t o  managerAut o( 4 )  t he  e nt i t y  s hall  be  

                    s e t  t o  t he  rol e  of  a  Medi a  Redundancy  Manager  Aut o  ( MRA)  not  

                    s upport i ng  Annex  A.  

                    T he  fact ory  s e t t ings  are  re commended  t o  adj us t  t he   

                    val ue  of  t hi s  o bj ect  t o  t he  c l i ent ( 1 )  capabi l i t y  of  t he   

                    c omponent ,  or ,  i f  s upport ed,  t o  t he  managerAutoComp( 3 )   

                    o r  managerAut o( 4 )  capabi l i t y,  

                    i n  o rder  t o  prevent  mult i pl e  managers  are  

                    i n  ri ng  ( t he  order  of  t he  capabi l i t i es  are  not   

                    n e ce s s ari ly  conform t o  t he  order  of  t he  o bj ect  val ues  

                    he re ) .   

                    I f  t he  agent  res t rict s  t he  wri t e  acces s ,  no  mat t er  what   

                    re as on,  i t  s hal l  re j ect  wri t e  reques t s  by  re s ponding    

                    wi t h  ' badValue ' .  

                    "  

  : : =  {  mrpDomai nEnt ry  4  }  

 

mrpDomai nOperRol e    OBJECT-TYP E  

    S YNTAX           I NTEGER {  

                        di s abl e( 0 ) ,  

                        c l i ent ( 1 ) ,   

                        manager( 2 ) ,  

                        managerAut oComp( 3 ) ,  

                        managerAut o( 4 )  
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              }     

    MAX-ACCES S       r ead-only  

    S TATUS           c urrent  

    D E S CRI P TI ON      "  

                    T he  o perat ional  rol e  of  an  MRP  e nt i t y  pe r  domai n.   

                    A  val ue  of  di s abled( 0 )  s i gnal s  t hat  t he  e nt i t y  does n' t  

                    work    ( what ever  re as on) .  

                    A  val ue  of  cl i ent ( 1 )  s i gnal s  t hat  t he  ent i t y  i s  i n  a   

                    c l i ent  rol e .  

                    A  val ue  of  manager( 2 )  s i gnal s  t hat  t he  e nt i t y  i s  t he   

                    manager  of  t hi s  MRP  domain.  

                    A  val ue  of  managerAut oComp( 3 )  s i gnal s  t hat  t he  e nt i t y  i s  

                    i n  aut omanager  rol e  complying  t o  Annex  A.  

                    A  val ue  of  managerAut o( 4 )  s i gnal s  t hat  t he  e nt i t y  i s  i n  

                    a ut omanager  rol e  not  s upport ing  Annex  A.  

                   "  

  : : =  {  mrpDomai nEnt ry  5  }  

 

mrpDomainRingP ort 1   OBJECT-TYP E  

    S YNTAX           I nt eger3 2         

    MAX-ACCES S       r ead-onl y  

    S TATUS           c urrent  

    D E S CRI P TI ON      "  

                    T he  i fI ndex  of  t he  l ayer  2  i nt erface  whi ch  i s  us ed    

                    a s  ri ng  port  1 .  

                    "  

  : : =  {   mrpDomainEnt ry  6   }   

 

mrpDomainRingP ort 1 S t at e   OBJECT-TYP E  

    S YNTAX           I NTEGER {  

                    di s abl ed( 1 ) ,  

                    b l ocked( 2 ) ,  

                    f orwardi ng( 3 ) ,  

                    n ot -connect ed( 4 )  

                    }  

    MAX-ACCES S       r ead-onl y  

    S TATUS           c urrent  

    D E S CRI P TI ON      "  

                    Operat ional  s t at e  o f  t he  fi rs t  Ri ng-P ort .  

         

     di s abl ed( 1 )       i ndi cat es  t hat  al l  frames  are  dropped.  

     b l ocked( 2 )        i ndi cat es  t hat  al l  frames  are  dropped e xcept  

                     – MRP  t opology  change  frames  and  MRP  t e s t  frames  from  
                        a  MRM,  

                     – MRP  l i nk  change  frames  from an  MRC,  

                     – MRP  i nt erconnect ion  t opol ogy  change  from a  MI M,  

                     – MRP  i nt erconnect ion  l ink  change  from a  MI C ,  

                     – frames  from o t her  prot ocols  t hat  al s o  define  t o  pas s  
                        b l ocked( 2 )  port s .  

    f o rwardi ng( 3 )      i ndi cat es  t hat  al l  frames  are  pas s ed t hrough  

                      a ccording  t o  t he  forwardi ng  behavi or   

                      o f  I E E E  8 0 2 . 1 D .  

    n o t -connect ed( 4 )   i ndicat es  t hat  t he  port  has  no  l i nk.  

                    "  

  : : =  {   mrpDomai nEntry  7   }  

 

mrpDomai nRingP ort 2   OBJECT-TYP E  

    S YNTAX           I nt eger3 2         

    MAX-ACCES S       re ad-onl y  

    S TATUS           current  

    D E S CRI P TI ON      "  

                    T he  i fI ndex  of  t he  l ayer  2  i nt erface  whi ch  i s   

                    us ed  as  ri ng  port  2 .  

                    "  

  : : =  {   mrpDomai nEntry  8   }  

       

mrpDomai nRingP ort 2 S t at e  OBJECT-TYP E  

    S YNTAX           I NTEGER {  

                        di s abl ed( 1 ) ,  

                        b l ocked( 2 ) ,  

                        f orwarding( 3 ) ,  

                        n ot -connect ed( 4 )  

                    }  

    MAX-ACCES S       r ead-only  

    S TATUS           c urrent  

    D E S CRI P TI ON      "  

                    Operat i onal  s t at e  o f  t he  s econd Ring-P ort .  
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     di s abl ed( 1 )       i ndicat es  t hat  al l  frames  are  dropped.  

     b l ocked( 2 )        i ndicat es  t hat  al l  frames  are  dropped e xcept  

                     – MRP  t opol ogy  change  frames  and  MRP  t e s t  frames  from 
                        a  MRM,  

                     – MRP  l i nk  change  frames  from an  MRC,  

                     – MRP  i nt erconnect ion  t opol ogy  change  from a  MI M,  

                     – MRP  i nt erconnect ion  l ink  change  from a  MI C ,  

                     – frames  from o t her  prot ocols  t hat  al s o  define  t o  pas s  
                        b l ocked( 2 )  port s .  

     f orwardi ng( 3 )     i ndi cat es  t hat  al l  frames  are  pas s ed t hrough  

                      a ccording  t o  t he  forwardi ng  behavi or   

                      o f  I E E E  8 0 2 . 1 D .  

     n ot -connect ed( 4 )  i ndicat es  t hat  t he  port  has  no  l i nk.  

        "  

  : : =  {   mrpDomai nEntry  9   }  

 

mrpDomai nS tat e   OBJECT-TYP E  

    S YNTAX           B I TS  {  

                        di s abl ed( 0 ) ,  

                        u ndefined( 1 ) ,  

                        r i ngOpen( 2 ) ,  

                        r e s erved( 3 )  

                    }  

    MAX-ACCES S       re ad-onl y  

    S TATUS           current  

    D E S CRI P TI ON      "  

                    Operat i onal  s t at us  of  t he  MRP  ent i t y.  

       di s abl ed( 0 )  – MRP  s wi t ched o ff.  Al l  higher  bi t s  are  i nval id  
                        a nd  s hal l  be  re s e t .  

       u ndefi ned( 1 )  –  Val ue  i s  not  val id.  
                        Al l  hi gher  bi t s  are  i nval id and s hal l  be  re s et .  

       r i ngOpen( 2 )  – MRP  ri ng  redundancy  l os t  
                        Al l  hi gher  bi t s  are  i nval id and  s hal l  be  re s e t .  

       r e s erved( 3 )  – res erved for  further  e xt ens ions .  
 

                    "  

  : : =  {   mrpDomainEntry  1 0   }  

 

mrpDomai nError   OBJECT-TYP E  

    S YNTAX           B I TS  {           

                        n oE rror( 0 ) ,  

                        i nval idVlanI d( 1 ) ,  

                        i nval id( 2 ) ,   

                        mul t i pl eMRM( 3 ) ,  

                        s i ngl eS ideReceive ( 4 )  

                    }  

    MAX-ACCES S       re ad-only  

    S TATUS           current  

    D E S CRI P TI ON      "  

        I f  t he  device  couldn' t  s wi t ch  t o  t he  des i red  admi ni s t rat ive  s t at e   

        ( t hus  t he  value  o f  ' mrpDomai nS t at e '  i s  not  t he  e xpect ed one ) ,   

        t hi s  val ue  provides  t he  re as on.  Ot herwi s e  t he  bi t  noError( 0 )  i s  s e t .  

 

       n o Error( 0 )           – t he  operat i onal  s t at e  of  t he  devi ce  i s  confom  
                              t o  admini s t rat i ve  s t at e .   

                              Al l  hi gher  bi t s  are  i nval id  and  s hal l  be  re s e t .  

       i nval idVl anI d( 1 )     – t he  as s i gned VLAN  I D  i s  not  permi t t ed .  

       i nval id ( 2 )          – Val ue  i s  not  vali d.   
                              Al l  hi gher  bi t s  are  i nval id  and  s hall  be  re s et .  

       mul t i pl eMRM( 3 )       – mult iple  act i ve  managers  i n  ri ng  domain.  

       s i ngl eS ideReceive( 4 )  –  t he  t e s t  frames  of  an  MRM 
                              have  been  s een,  but  onl y  on  one  port .  

                    "   

  : : =  {   mrpDomainEnt ry  1 1   }   

     

mrpDomainBlocked     OBJECT-TYP E  

    S YNTAX           I NTEGER {  

                        e nabled( 1 ) ,  

                        di s abl ed( 2 )  

                    }  

    MAX-ACCES S       r ead-only  

    S TATUS           c urrent  

    D E S CRI P TI ON      "  

                    T he  e nt i t y  s upport s  bl ocked ri ng  port s .  

                    S hows  whet her  a  mrp  domain  requires  t he  s upport  o f  t he  

                    B LOCKED  port  s t at e  at  ri ng  port s .  

                    T he  manager  of  a  mrp  domai n  decides  whet her  t hi s  s upport  
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                    i s  requi red.  

                    S e t  t o  e nabl ed  t he  manager  demands  t hat  al l  cl i ent s   

                    s hal l  s upport  t he  bl ocked at t ribut e  al s o  s e t  t o  e nabl ed.  

                    I f  mrpDomainBl ocked  i s  s e t  di s abl ed at  t he  manager,   

                    t he n  t he  val ue  o f  mrpDomainBlocked can  be  arbi t rary   

                    a t  t he  c l i ent s .  

        e nabl ed( 1 )   c l i ent :   s upport s  ring  port s  whos e  port  s t at e  can  be   

                             b l ocked.  

                    manager:  works  only  wi t h  c l i ent s  s upport ing  bl ocked  

                             r i ng  port s .  

        di s abl ed( 2 )  cl i ent :   n o  s upport  o f  bl ocked ri ng  port s .  

                    manager:  Work  wi t h  cl i ent s  s upport ing  bl ocked ri ng    

                             p ort s  and  wi t h  cl i ent s  not  s upport i ng    

                             b l ocked ri ng  port s .  

                    "  

  : : =  {  mrpDomai nEnt ry  1 2  }  

                     

mrpDomainVlanI d OBJECT-TYP E  

    S YNTAX           Uns i gned3 2  

    MAX-ACCES S       r ead-onl y  

    S TATUS           c urrent  

    D E S CRI P TI ON      "  

                    T he  VLAN  I D  as s igned t o  t he  MRP  prot ocol .         

                    T he  VLAN  I D  onl y  i s  i n  us e  when  t he  bi t  i nvalidVlanI d  

                    i s  not  s e t  i n  mrpDomai nError.  

                    I f  val ue  i s  s e t  t o  0  no  VLAN  i s  as s i gned.   

                    T he  i nval idVlanI d s hal l  be  s e t  t o  0  ( no  E rror) .  

                    "  

  : : =  {   mrpDomai nEntry  1 3   }  

     

- -  * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *  

- -  Obj ect s  o f  t he  MRP  Ne t work  Management  for  manager  rol e  

- -  * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *  

mrpDomainManagerP ri orit y     OBJECT-TYP E  

    S YNTAX           I NTEGER ( 0 . . 6 5 5 3 5 )  

    MAX-ACCES S       r e ad-onl y  

    S TATUS           c urrent  

    D E S CRI P TI ON      "     

                    T he  pri ori t y  of  t hi s  MRP  e nt i t y.  I f  t he  device  i s   

                    c l i ent  o nl y,  t he  val ue  of  t hi s  o bj ect  s hall  be  i gnored     

                    by  t he  MRP  ent i t y.  Onl y  t he  four  mos t  s i gni ficant  bi t s    

                    s hal l  be  us ed,  t he  bi t s  0  t o  1 1  are  re s erved.  T he   

                    s mal l er  val ue  has  t he  hi gher  pri orit y.  

                    "  

  : : =  {  mrpDomainEnt ry  1 4  }   

     

mrpDomainRingOpenCount   OBJECT-TYP E  

    S YNTAX           C ount er3 2  

    MAX-ACCES S       r ead-onl y  

    S TATUS           c urrent  

    D E S CRI P TI ON      "  

                    C ount er  for  ri ng-s t at e  changes  t o  open.  

                    "  

  : : =  {   mrpDomai nEnt ry  1 5   }  

 

mrpDomainLas tRingOpenChange  OBJECT-TYP E  

    S YNTAX           T i meTicks  

    MAX-ACCES S       r ead-onl y  

    S TATUS           c urrent  

    D E S CRI P TI ON      "  

                    T i me t icks  s i nce  l as t  change  o f  ri ng-s t at e  

                    t o  ri ng  open.  

                    "  

  : : =  {   mrpDomai nEnt ry  1 6   }  

 

mrpDomainRoundTripDelayMax   OBJECT-TYP E  

    S YNTAX           Uns igned3 2  

    UNI TS            " mi l l is econds "  

    MAX-ACCES S       r ead-only  

    S TATUS           c urrent  

    D E S CRI P TI ON      "  

                    T he  max.  Round-Trip-Delay  ( i n  mi l li s econds )   

                    whi ch  was  meas ured s i nce  s t art up.  

                    "  

  : : =  {   mrpDomai nEnt ry  1 7   }  

 

mrpDomainRoundTripDelayMi n   OBJECT-TYP E  

    S YNTAX           Uns i gned3 2  
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    UNI TS            " mi l l is econds "  

    MAX-ACCES S       r ead-only  

    S TATUS           c urrent  

    D E S CRI P TI ON      "  

                    T he  mi n.  Round-Trip-Delay  ( i n  mi l li s econds )   

                    whi ch  was  meas ured s i nce  s t art up.  

                    "  

  : : =  {   mrpDomai nEnt ry  1 8   }  

 

mrpDomainRes et RoundTripDelays    OBJECT-TYP E  

    S YNTAX           I NTEGER {  

                        r e s e t Delays ( 1 )  

                    }  

    MAX-ACCES S       r ead-wri t e  

    S TATUS           c urrent  

    D E S CRI P TI ON      "  

                    A  wri t e  reques t  wi t h  res et Del ays ( 1 )  s hal l  re s et    

                    t he  val ues  of  mrpDomai nRoundTripDelayMax  and  

                    mrpDomai nRoundTripDelayMin  t o  z ero  at  t he   

                    s ame  t i me .  

                    "  

  : : =  {   mrpDomai nEnt ry  1 9   }   

                                 

mrpDomainMRMReact OnLinkChange    OBJECT-TYP E  

    S YNTAX           I NTEGER {  

                        e nabled( 1 ) ,  

                        di s abl ed( 2 )  

                    }  

    MAX-ACCES S       r ead-onl y  

    S TATUS           c urrent  

    D E S CRI P TI ON      "  

                    T e l l s  whet her  t he  MRM react s  on  l i nk  down  MRP  l i nk  change   

                    f rames .  

       e nabl ed( 1 )    i ndi cat es  t hat  t he  MRM react s  i mmedi at el y  on  l i nk  down  MRP   

                    l i nk  change  frames .  

       di s abl ed( 2 )   i ndi cat es  t hat  t he  MRM doe s  not  react  on   

                    l i nk  down  MRP  l i nk  change  frames .  

                    "  

  : : =  {  mrpDomai nEnt ry  2 0  }  

 

- -  * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *  

- -  Obj ect s  o f  t he  Media  redundancy  I nt erconnect ion  

- -  * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *  

mrpI nt erconnect i onTable       OBJECT-TYP E  

    S YNTAX           S EQUENCE  OF  MrpI nt erconnect ionEnt ry  

    MAX-ACCES S       n ot -acces s ibl e  

    S TATUS           c urrent  

    D E S CRI P TI ON      "  

                    E very  e nt ry  i n  t hi s  t abl e  cont ains  i nformat ion  about  

                    a  Media  redundancy  I nt erconnect ion  domai n.  

 

                    E nt ri es  cannot  be  creat ed  o r  del et ed  vi a  S NMP   

                    o perat ions .  

                    "  

  : : =  {  mrpObj ect s  2  }  

 

mrpI nt erconnect ionEnt ry       OBJECT-TYP E  

    S YNTAX           MrpI nt erconnect ionEnt ry  

    MAX-ACCES S       n o t -acces s i bl e  

    S TATUS           c urrent  

    D E S CRI P TI ON      " An  e nt ry  i n  t he  mrpI nt erconnect i onTable . "  

    I NDEX            {  mrpI nt erconnect ionI D  }  

  : : =  {  mrpI nt erconnect i onTabl e  1  }  

 

MrpI nt erconnect i onEntry: : =   S E QUENCE  {  

                    mrpI nt erconnect ionI D                      Uns igned3 2 ,  

                    mrpI nt erconnect ionName                    D i s playS t ring,  

                    mrpI nt erconnect ionP ort                    I nt eger3 2 ,  

                    mrpI nt erconnect ionP ort St at e               I NTEGER,  

                    mrpI nt erconnect ionVlanI d                 Uns igned3 2 ,  

                    mrpI nt erconnect ionMode                    I NTEGER,  

                    mrpI nt erconnect ionAdminRol e               I NTEGER,  

                    mrpI nt erconnect ionOperRole                I NTEGER,  

                    mrpI nt erconnect ionS t at e                   I NTEGER,  

                    mrpI nt erconnect i onError                   B I TS ,  

                    mrpI nt erconnect i onOpenCount               C o unt er3 2 ,   

                    mrpI nt erconnect i onLas t OpenChange          T i meTicks ,  

                    mrpI nt erconnect i onP eerMAC                 OCTET  S TRI NG,  
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                    mrpI nt erconnect ionOwnMRMMAC               OCTET  S TRI NG,  

                    mrpI nt erconnect ionP eerMRMMAC              OCTET  S TRI NG,  

                    mrpI nt erconnect ionP eerRingDomainUUI D      I E C6 2 4 3 9 UuidType  

                    }  

                     

mrpI nt erconnect i onI D       OBJECT-TYP E  

    S YNTAX           Uns igned3 2        

    MAX-ACCES S       n ot -acces s ible  

    S TATUS           c urrent  

    D E S CRI P TI ON      " The  i ndex  of  t he  e nt ry"  

  : : =  {  mrpI nt erconnect ionEnt ry  1  }  

 

mrpI nt erconnect i onName        OBJECT-TYP E  

    S YNTAX           D i s pl ayS tring  

    MAX-ACCES S       r ead-only  

    S TATUS           c urrent  

    D E S CRI P TI ON      "  

                    A  l ogical  name  for  t he  Medi a  redundancy  I nt erconnect ion  domain  t o  

e as e  t he  management  of  Media  redundancy  I nt erconnect i on  domai ns .  

                    "  

  : : =  {  mrpI nt erconnect ionEnt ry  2  }  

 

mrpI nt erconnect i onP ort   OBJECT-TYP E  

    S YNTAX           I nt eger3 2         

    MAX-ACCES S       r ead-only  

    S TATUS           c urrent  

    D E S CRI P TI ON      "  

                    T he  i fI ndex  of  t he  l ayer  2  i nt erface  whi ch  i s  us ed   

                    a s  i nt erconnect i on  port .  

                    "  

  : : =  {   mrpI nt erconnect i onEnt ry  3  }   

 

mrpI nt erconnect i onP ort S t at e   OBJECT-TYP E  

    S YNTAX           I NTEGER {  

                    di s abled( 1 ) ,  

                    b l ocked( 2 ) ,  

                    f orwardi ng( 3 ) ,  

                    n ot Connect ed( 4 )  

                    }  

    MAX-ACCES S       r ead-only  

    S TATUS           c urrent  

    D E S CRI P TI ON      "  

                    Operat i onal  s t at e  o f  t he  I nt erconnect i on  port .  

         

     di s abl ed( 1 )     i ndi cat es  t hat  al l  frames  are  dropped.  

     b l ocked( 2 )      i ndi cat es  t hat  al l  frames  are  dropped except  

                    – MRP  I nt erconnect ion  t opol ogy  change  frames ,  

                    – MRP  I nt erconnect ion  t es t  frames ,  

                    – MRP  I nt erconnect ion  l ink  change  frames ,  

                    – MRP  I nt erconnect ion  l ink  s t at us  pol l  frames ,  

                    – frames  from o t her  prot ocol s  t hat  al s o  define  t o  pas s  
                       b l ocked( 2 )  port s .  

     f orwarding( 3 )    i ndicat es  t hat  al l  frames  are  pas s ed t hrough  

                     accordi ng  t o  t he  forwardi ng  behavior  of  I EE E  8 0 2 . 1 D .  

     n o t Connect ed( 4 )  i ndicat es  t hat  t he  port  has  no  l i nk.  

                    "  

  : : =  {   mrpI nt erconnect ionEnt ry  4  }  

 

mrpI nt erconnect i onVl anI d OBJECT-TYP E  

    S YNTAX           Uns igned3 2  

    MAX-ACCES S       r ead-only  

    S TATUS           c urrent  

    D E S CRI P TI ON      "  

                    T he  VLAN  I D  as s igned t o  t he  MRP  I nt erconnect ion  prot ocol .         

                    T he  VLAN  I D  onl y  i s  i n  us e  when  mrpI nt erconnect i onError   

                    doe s  not  s i gnal  i nval idVlanI d.   

                    I f  value  i s  s e t  t o  0  no  VLAN  i s  as s igned.   

                    "  

  : : =  {   mrpI nt erconnect i onEnt ry  5  }  

   

mrpI nt erconnect i onMode   OBJECT-TYP E  

    S YNTAX           I NTEGER {  

                    u ndefined( 1 ) ,  

                    l cMode( 2 ) ,   

                    r cMode( 3 )  

                    }     

    MAX-ACCES S       r ead-wri t e  

    S TATUS           c urrent  
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    D E S CRI P TI ON      "  

                    C ont rol  t he  MRP  I nt erconnect ion  mode .   

                     

                    T he  val ue  undefi ned( 1 )  s i gnal s  t hat  t he  i nt erconnect ion  mode  i s   

ne i t her  s et  t o  l cMode( 2 )  nor  t o  rcMode( 3 ) .  

                    I f  t he  val ue  i s  s e t  t o  l cMode( 2 )  t he  device  i n  Medi a  redundancy  

                    I nt erconnect ion  Manager  ( MI M)  rol e  i s  us i ng  t he  l i nk  check  mode  t o  

                    de t ect  open  or  c l os ed  i nt erconnect ion  l i nks .  

                    I f  t he  val ue  i s  s e t  t o  rcMode( 3 )  t he  device  i n  Medi a  redundancy  

                    I nt erconnect ion  Manager  ( MI M)  rol e  i s  us i ng  t he  ring  check  mode  t o  

                    de t ect  o pen  or  cl os ed  i nt erconnect ion  l i nks .  

 

                    T he  fact ory  s e t t ings  are  recommended t o  adj us t  t he     

                    val ue  o f  t hi s  o bj ect  t o  t he  l cMode( 2 )  capabi li t y.  

                    I f  t he  agent  re s t ri ct s  t he  wri t e  acces s ,  no  mat t er  what   

                    r eas on,  i t  s hal l  re j ect  wri t e  reques t s  by  re s ponding    

                    wi t h  ' badValue ' .                       

                    "  

  : : =  {  mrpI nt erconnect ionEntry  6  }  

 

mrpI nt erconnect i onAdminRole   OBJECT-TYP E  

    S YNTAX           I NTEGER {  

                    di s able ( 0 ) ,  

                    c l i ent ( 1 ) ,   

                    manager( 2 )  

                    }     

    MAX-ACCES S       r ead-wri t e  

    S TATUS           c urrent  

    D E S CRI P TI ON      "  

                    C ont rol  t he  MRP  I nt erconnect ion  behavior  of  t he  s ys t em per   

                    Media  redundancy  I nt erconnect i on  domain.   

                     

                    I f  t he  val ue  i s  s e t  t o  di s able ( 0 )  t he  MRP  I nt erconnect i on     

                    e nt i t y  o f  t hi s  domain  s hal l  be  di s abl ed.  

                    I f  t he  val ue  i s  s e t  t o  cl i ent ( 1 )  t he  e nt i t y  s hal l  be  s e t   

                    t o  t he  rol e  of  a  Medi a  redundancy  I nt erconnect ion  Cl i ent  ( MI C) .  

                    I f  t he  val ue  i s  s e t  t o  manager( 2 )  t he  e nt i t y  s hal l  be  s e t  

                    t o  t he  rol e  of  a  Medi a  redundancy  I nt erconnect i on  Manager  ( MI M) .  

                    T he  fact ory  s e t t ings  are  recommended  t o  adj us t  t he     

                    val ue  of  t hi s  o bj ect  t o  t he  c l i ent ( 1 )  capabi l it y  of  t he   

                    c omponent  i n  order  t o  prevent  mul t ipl e  managers  are  

                    i n  t he  i nt erconnect ion  ( t he  order  of  t he  capabi l i t i es  are  not    

                    n eces s aril y  conform t o  t he  order  of  t he  obj ect  values  

                    here ) .  

                    I f  t he  agent  re s t ri ct s  t he  wri t e  acces s ,  no  mat t er  what   

                    r eas on,  i t  s hal l  re j ect  wri t e  reques t s  by  re s ponding    

                    wi t h  ' badValue ' .                       

                    "  

  : : =  {  mrpI nt erconnect i onEntry  7  }  

 

mrpI nt erconnect i onOperRol e    OBJECT-TYP E  

    S YNTAX           I NTEGER {  

                    di s abl e( 0 ) ,  

                    c l i ent ( 1 ) ,   

                    manager( 2 )  

                    }     

    MAX-ACCES S       re ad-onl y  

    S TATUS           current  

    D E S CRI P TI ON      "  

                    T he  operat i onal  rol e  o f  an  MRP  I nt erconnect ion  e nt i t y   

                    pe r  Medi a  redundancy  I nt erconnect ion  domain.   

                    A  val ue  of  di s abled( 0 )  s i gnal s  t hat  t he  e nt i t y  does n' t  

                    work  ( what ever  reas on ) .  

                    A  val ue  of  cl i ent ( 1 )  s i gnal s  t hat  t he  e nt i t y  i s  i n  a   

                    Media  redundancy  I nt erconnect ion  Cl i ent  rol e .  

                    A  val ue  of  manager( 2 )  s ignal s  t hat  t he  e nt i t y  i s  t he   

                    manager  of  t hi s  Media  redundancy  I nt erconnect ion  domain.  

                    "  

  : : =  {  mrpI nt erconnect ionEnt ry  8  }  

 

mrpI nt erconnect i onS t at e   OBJECT-TYP E  

    S YNTAX           I NTEGER {  

                    di s able ( 0 ) ,  

                    u ndefined( 1 ) ,  

                    i nt erconnOpen( 2 ) ,  

                    i nt erconnClos ed( 3 )  

                    }  

    MAX-ACCES S       r ead-onl y  
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    S TATUS           c urrent  

    D E S CRI P TI ON      "  

                    Operat i onal  s t at us  of  t he  MRP  I nt erconnect ion  e nt i t y.  

                    di s able ( 0 )        –  The  ent i t y  i s  di s abled.  

                    undefined( 1 )      –  Val ue  i s  not  vali d.  

       i nt erconnOpen( 2 )  –  MRP  I nt erconnect i on  redundancy  l os t  of  t hi s  Media  
                          r edundancy  I nt erconnect i on  domain.  

       i nt erconnClos ed( 3 )  – MRP  I nt erconnect ion  redundancy  avai lable  o f  t hi s  Medi a  
                          r e dundancy  I nt erconnect ion  domai n.  

                    "  

  : : =  {   mrpI nt erconnect ionEnt ry  9  }  

 

mrpI nt erconnect ionError   OBJECT-TYP E  

    S YNTAX           B I TS  {           

                    noError( 0 ) ,  

                    i nval idVlanI d( 1 )  

                    }  

    MAX-ACCES S       re ad-only  

    S TATUS           current  

    D E S CRI P TI ON      "  

                    C onfi gurat ion  s t at us  of  t he  MRP  I nt erconnect ion  e nt i t y.  

 

       n o Error( 0 )       – no  configurat i on  e rror  det ect ed.  

       i nval idVl anI d( 1 )  –  t he  as s igned VLAN  I D  i s  not  permi t t ed.  
                    "   

  : : =  {   mrpI nt erconnect i onEnt ry  1 0  }   

     

mrpI nt erconnect ionOpenCount   OBJECT-TYP E  

    S YNTAX           C ount er3 2  

    MAX-ACCES S       re ad-only  

    S TATUS           current  

    D E S CRI P TI ON      "  

                    C ount er  for  MRP  I nt erconnect i on  s t at e  changes  t o   

                    i nt erconnOpen.  

                    "  

  : : =  {   mrpI nt erconnect i onEnt ry  1 1  }  

 

mrpI nt erconnect i onLas t OpenChange  OBJECT-TYP E  

    S YNTAX           T i meTicks  

    MAX-ACCES S       re ad-only  

    S TATUS           current  

    D E S CRI P TI ON      "  

                    T i met icks  s i nce  l as t  change  of   

                    mrpI nt erconnect i onS tat e  t o  i nt erconnOpen.  

                    "  

  : : =  {   mrpI nt erconnect i onEnt ry  1 2  }  

 
mrpI nt erconnect i onP eerMAC  OBJECT-TYP E  

    S YNTAX           O CTET  S TRI NG  

    MAX-ACCES S       r e ad-onl y  

    S TATUS           c urrent  

    D E S CRI P TI ON      "  

                    D e vi ce-MAC-Addres s  o f  t he  devi ces  i nt erconnect i on  peer ,  c onnect ed 

                    t o  t he  devi ces  i nt erl i nk  port .  Thi s  vari abl e  cont ai ns   

                    t he  MAC-Addres s  cont ai ned  i n  t he  medi a  l i nk  check  frame  rece i ved  at  t he  

                    i nt e rconnect ion  port .  

                    "  

  : : =  {   mrpI nt erconnect i onEnt ry  1 3  }  

 

mrpI nt erconnect i onOwnMRMMAC  OBJECT-TYP E  

    S YNTAX           O CTET  S TRI NG  

    MAX-ACCES S       r e ad-onl y  

    S TATUS           c urrent  

    D E S CRI P TI ON      "  

                    T he  devi ce-MAC-Addres s  o f  t he  devi ces  ri ng  manager  ( MRM) .  

                    T hi s  vari abl e  cont ai ns  t he  MAC-Addres s  e xt ract ed  from t he  

                    p e ri odi cal l y  re cei ved  MRP _Tes t  frame  s ent  by  t he  ri ng  manager.  

                    I f  t he  ri ng  managers  MAC-Addres s  i s  not  known,  t he  variable  s hal l  

                    c o nt ain  ff-ff-ff-ff-ff-ff.  

                    "  

  : : =  {   mrpI nt erconnect i onEnt ry  1 4  }  

 

mrpI nt erconnect i onP eerMRMMAC  OBJECT-TYP E  

    S YNTAX           O CTET  S TRI NG  

    MAX-ACCES S       r e ad-onl y  

    S TATUS           c urrent  

    D E S CRI P TI ON      "  

                    D e vi ce-MAC-Addres s  o f  devices  i nt erconnect i on  pe er ’ s ,  co nnect ed 

                    t o  t he  devi ces  i nt erl i nk  port ,  ri ng  manager .  

                    T hi s  vari abl e  cont ai ns  t he  MRM-MAC-Addres s  o f  t he  peers  ri ng  manager  

                    c o nt ained  i n  t he  medi a  l i nk  check  frame  rece ived  at  t he  i nt erconnect i on  port .  

                    I f  t he  ri ng  managers  MAC-Addres s  i s  not  known,  t he  variable  s hal l  
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                    c o nt ain  ff-ff-ff-ff-ff-ff.                     "  

  : : =  {   mrpI nt erconnect i onEnt ry  1 5  }  

 

 
mrpI nt erconnect i onP eerRi ngDomai nUUI D   OBJECT-TYP E  

    S YNTAX           I E C6 2 4 3 9 UuidType  

    MAX-ACCES S       r e ad-onl y  

    S TATUS           c urrent  

    D E S CRI P TI ON      "  

                    T he  domai n  UUI D  o f  t he  ri ng  t he  i nt erconnect ion  pe er’ s ,  c onnect ed 

                    t o  t he  devi ces  i nt erl i nk  port ,  ri ng.  

                    T hi s  vari abl e  cont ai ns  t he  MRM_DomainUUI D  o f  t he  pe ers  ri ng   

                    c o nt ained  i n  t he  medi a  l i nk  check  frame  received  at  t he  i nt e rconnect i on  port .  

                    "  

  : : =  {   mrpI nt erconnect i onEnt ry  1 6  }  

 

 

- -  * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *  

--   c onformance  s t at ement s  

--  * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *  

mrpRedundancyGroups  OBJECT  I DENTI F I ER: : =  {  mrpConformance  1  }  

 

mrpDomai nBas i cGroup  OBJECT-GROUP  

    OBJECTS  {     

        mrpDomai nI ndex,  

        mrpDomai nI D ,  

        mrpDomai nName ,  

        mrpDomai nAdminRol e ,  

        mrpDomai nOperRole ,  

        mrpDomai nRingP ort 1 ,  

        mrpDomai nRingP ort 1 S t at e ,  

        mrpDomai nRingP ort 2 ,  

        mrpDomai nRingP ort 2 S t at e ,  

        mrpDomai nS t at e ,  

        mrpDomai nBlocked 

        }  

    S TATUS       c urrent  

    D E S CRI P TI ON  "  

                P aramet ers  whi ch  are  ne ces s ary  t o  monit or  s t at us  of   

                MRP  domai ns .  

                "  

  : : =  {  mrpRedundancyGroups  1  }     

     

mrpDomai nManagerGroup    OBJECT-GROUP  

    OBJECTS  {     

        mrpDomainManagerP ri ori t y  

        }  

    S TATUS       c urrent  

    D E S CRI P TI ON  "  

                P aramet ers  whi ch  are  addi t ional  t o  moni t or  s t at us  of   

                MRP  domai n  managers .  

                "  

  : : =  {  mrpRedundancyGroups  2  }     

 

mrpDomai nBlockingCnt rlGroup  OBJECT-GROUP  

    OBJECTS  {     

        mrpDomainMRMReact OnLinkChange    

        }  

    S TATUS           current  

    D E S CRI P TI ON      "  

                    P aramet ers  whi ch  are  opt i onal  t o  moni t or  and   

                    c ont rol  bl ocki ng  behavior  o f  MRP  domains .  

                    "  

  : : =  {  mrpRedundancyGroups  3  }   

 

mrpDomai nDiagGroup   OBJECT-GROUP  

    OBJECTS  {     

        mrpDomai nError,  

        mrpDomai nRingOpenCount ,   

        mrpDomai nLas tRi ngOpenChange ,  

        mrpDomai nRoundTri pDelayMax,  

        mrpDomai nRoundTri pDelayMin,  

        mrpDomai nRes etRoundTri pDel ays  

        }  

    S TATUS           c urrent  

    D E S CRI P TI ON      "  

                    P aramet ers  whi ch  are  opt i onal  t o  moni t or    

                    a nd  cont rol  t he  di agnos t ic  s t at us  of  MRP  domains .  

                    "  

  : : =  {  mrpRedundancyGroups  4  }   
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mrpDomainAdvancedGroup   OBJECT-GROUP  

    OBJECTS  {     

        mrpDomai nVlanI d    

        }  

    S TATUS           c urrent  

    D E S CRI P TI ON      "  

                    P aramet ers  whi ch  are  opt i onal  t o  moni t or   

                    t he  s t at us  of  MRP  domains .  

                    "  

  : : =  {  mrpRedundancyGroups  5  }   

 

mrpI nt erconnect i onBas icGroup  OBJECT-GROUP  

    OBJECTS  {     

        mrpI nt erconnect i onName ,  

        mrpI nt erconnect ionP ort ,  

        mrpI nt erconnect ionP ort S t at e ,  

        mrpI nt erconnect ionAdminRol e ,  

        mrpI nt erconnect ionOperRole ,  

        mrpI nt erconnect ionMode ,  

        mrpI nt erconnect ionS t at e  

        }  

    S TATUS          c urrent  

    D E S CRI P TI ON     "  

                   P aramet ers  which  are  neces s ary  t o  moni t or  

                   t he  s t at us  of  Media  redundancy   

                   I nt erconnect ion  domains .  

                   "  

  : : =  {  mrpRedundancyGroups  6  }     

     

mrpI nt erconnect i onDi agGroup   OBJECT-GROUP  

    OBJECTS  {     

        mrpI nt erconnect ionError,  

        mrpI nt erconnect ionOpenCount ,   

        mrpI nt erconnect ionLas t OpenChange ,  

        mrpI nt erconnect ionP eerMAC,  

        mrpI nt erconnect ionOwnMRMMAC,  

        mrpI nt erconnect ionP eerMRMMAC ,  

                mrpI nt erconnect ionP eerRingDomainUUI D  

        }  

    S TATUS           current  

    D E S CRI P TI ON      "  

                    P aramet ers  whi ch  are  opt i onal  t o  moni t or    

                    t he  diagnos t ic  s t at us  of  Medi a  

                    r edundancy  I nt erconnect ion  domai ns .  

                    "  

  : : =  {  mrpRedundancyGroups  7  }   

 

mrpI nt erconnect i onAdvancedGroup   OBJECT-GROUP  

    OBJECTS  {     

        mrpI nt erconnect ionVlanI d   

        }  

    S TATUS           c urrent  

    D E S CRI P TI ON      "  

                    P aramet ers  whi ch  are  opt i onal  t o  moni t or  t he    

                    s t at us  o f  Media  redundancy  I nt erconnect i on  domai ns .  

                    "  

  : : =  {  mrpRedundancyGroups  8  }   

 

- -  * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *  

--   c ompl iance  s peci ficat ions  

--  * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *  

mrpRedundancyCompliances  OBJECT  I D ENTI F I ER: : =  {  mrpConformance  2  }  

 

mrpDomainBas i cCompli ance     MODULE-COMP LI ANCE  

    S TATUS                   current  

    D E S CRI P TI ON              "  

                B as i c  i mplement at i on  requirement s  for  MRP  s upport .  

                T he  agent  s hal l  s upport  t he  moni t oring  of  redundancy  

                domains .  

                "  

    MODULE                        

    MANDATORY-GROUP S             {         

                                mrpDomainBas i cGroup  

                                }  

    GROUP    mrpDomai nAdvancedGroup       

    D E S CRI P TI ON              "  

                            F o r  S NMP  agent s  i t  i s  opt ional  t o  s upport   
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                            advanced moni t oring  of  redundancy  domai ns .  

                            "  

  : : =  {  mrpRedundancyCompli ances  1  }     

 

mrpDomainManagerCompliance   MODULE-COMP LI ANCE  

    S TATUS       c urrent  

    D E S CRI P TI ON  "  

                Manager  i mpl ementat ion  requirement s  for  MRP  

                s upport .  The  agent  s hal l  s upport  t he  moni t oring   

                o f  redundancy  domai ns .  

                "  

    MODULE                        

    MANDATORY-GROUP S         {         

                             mrpDomainBas icGroup,  

                             mrpDomainManagerGroup  

                            }  

 

    GROUP    mrpDomainBl ockingCntrlGroup       

    D E S CRI P TI ON  "  

                F or  S NMP  agent s  i t  i s  o pt i onal  t o  s upport  bl ocking  cont rol .  

                "  

    GROUP    mrpDomainDi agGroup       

    D E S CRI P TI ON  "  

                F or  S NMP  agent s  i t  i s  o pt i onal  t o  s upport   

                moni t ori ng  o f  t he  di agnos t ic  s t at us  o f  MRP  domains .  

                "  

  : : =  {  mrpRedundancyCompliances  2  }     

 

mrpI nt erconnect i onCompl iance     MODULE-COMP LI ANCE  

    S TATUS       c urrent  

    D E S CRI P TI ON  "  

                I mpl ement at i on  requirement s  for  MRP  I nt erconnect ion  s upport .  

                T he  agent  s hal l  s upport  t he  monit ori ng  o f  

                Medi a  redundancy  I nt erconnect ion  domains .  

                "  

    MODULE                        

    MANDATORY-GROUP S  {         

                      mrpI nt erconnect i onBas icGroup  

                     }  

 

    GROUP    mrpI nt erconnect i onAdvancedGroup    

    D E S CRI P TI ON  "  

                F or  S NMP  agent s  i t  i s  opt i onal  t o  s upport   

                a dvanced  moni t oring  of  Media  redundancy  

                I nt erconnect ion  domains .  

                "  

 

    GROUP    mrpI nt erconnect ionDiagGroup    

    D E S CRI P TI ON  "  

                F or  S NMP  agent s  i t  i s  opt i onal  t o  s upport   

                moni t ori ng  of  t he  di agnos t ic  s t at us  of  Media  

                r edundancy  I nt erconnect ion  domains .  

                "  

 

  : : =  {  mrpRedundancyCompli ances  3  }        

 

E ND  

- -  * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *  

- -    E OF  

- -  * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *  

 

1 0 .3  MRP  M IB  w i t h  a  m an ag emen t  an d  m on i to r i n g  v i ew  

NOTE  When  copyi ng  the  M IB  from  a  PDF documen t,  al l  h eaders  and  footers  are  removed  and  the  characters  are  
converted  to  the  character  format  that  SNMP  requ i res.  Al though  care  has  been  taken  not  to  u se  i l l egal  characters ,  
some  can  appear  i n  the  f i nal  documen t  due  to  the  ed i t i ng  process.   

 

--  * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *  

--   Management  MI B  defi ni t i ons  

--  * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *  

                    

I E C-6 2 4 3 9 -2 -MI B          D EF I NI TI ONS : : =  BEGI N  

 

- -  * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *  
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--  I mport s  

--  * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *  

 

I MP ORTS  

       MODULE-I DENTI TY,  

       OBJECT-I DENTI TY,  

       OBJECT-TYP E ,   

       T i meTi cks ,  

       C o unt er3 2 ,   

       Uns igned3 2 ,   

       I nt eger3 2                 F ROM S NMP v2 -SMI  

       OBJECT-GROUP ,   

       MODULE-COMP LI ANCE         F ROM S NMP v2 -CONF  

       T E XTUAL-CONVENTI ON,  

       D i s playS t ring,  RowSt at us  FROM S NMP v2 -TC;  

- -  * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *  

--  Root  OI D  

--  * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *  

i e c6 2 4 3 9     MODULE-I DENTI TY  

            L AS T-UP DATED  " 2 0 1 4 0 5 0 9 0 0 0 0 Z "   - -   May  0 9 ,  2 0 1 4  

            ORGANI Z ATI ON  " I EC/ SC  6 5 C"  

            C ONTACT-I NFO  "  

                         I nt ernat ional  E l ect rot echnical  Commi s s i on  

                         I E C  C ent ral  Offi ce  

                         3 ,  rue  de  Varembe  

                         P . O .  Box  1 3 1  

                         C H  −  1 2 1 1  GENEVA 2 0  
                         S wi t z erland 

                         P hone :  +4 1  2 2  9 1 9  0 2  1 1  

                         F ax:  +4 1  2 2  9 1 9  0 3  0 0  

                         e mai l :  i nfo@ i ec. ch  

                         "  

            D E S CRI P TI ON   "  

                T hi s  MI B  modul e  defi nes  t he  Ne t work  Management  i nt erfaces  

                f or  t he  Redundancy  P rot ocol s  defined  by  t he  I EC  

                s t andard 6 2 4 3 9 .   

                T hi s  defi ni t i ons  s pecify  t he  moni t ori ng  and  management    

                vari ant  o f  a  S NMP  e nt i t y.  I f  t he  S NMP  e nt i t y  onl y  cont ains   

                moni t oring  funct ional i t y,  t hen  I EC  6 2 4 3 9  moni t oring  MI B    

                de fi nit i ons  s hal l  be  us ed  i ns t ead of  t hi s  MI B  modul e .  

                An  e nt i t y  may  s upport  e i t her  t he  moni t ori ng  facet  o nl y   

                o r  t he  management  facet  i ncluding  t he  moni t oring  facet  

                a s  a  s ubs et .  

                "  

                 

            RE VI S I ON     " 2 0 1 4 0 5 0 90 0 0 0 Z "   - -   May  0 9 ,  2 0 1 4  

            D E S CRI P TI ON   "  

            Manager  ( aut o )  s upport  has  be en  added i n  mrpDomainAdminRole .  

            I nt erconnect i on  funct i onal i ty  added.  

            Uni t s  of  mrpDomainRoundTripDelayMax  and mrpDomai nRoundTri pDelayMin  

            have  been  correct ed t o  mi l l is econds .  

            mrpDomai nOperRole  and mrpDomainAdminRole  dat a  t ype  have  been  s e t  

            t o  I NTEGER.  

            Mi s s i ng  cons t ruct s  i n  i mport  area  have  be en  added.  

            Modul e  i dent i ty  bl ock  has  been  put  on  t op.  

            "  

 

            REVI S I ON     " 2 0 0 7 1 1 1 2 0 0 0 0 Z "   - -   November  1 2 ,  2 0 0 7  

            D E S CRI P TI ON   "  

            T he  undefined  us e  of  t he  val ue  ' badVal ue '  for  obj ect s   

            o f  t he  o pt i onal  ' mrpDomainDiagGroup'  has  been  removed  

            f rom D ES CRI P TI ON  cl aus e  at  t he  obj ect s  concerned.  

            T he  rol e  dependency  of  t he  obj ect s  ' mrpDomainS tat e '  and  

            ' mrpDomainError'  i n  t he  D ES CRI P TI ON  cl aus e  removed.  

    "                                                  

             

            REVI S I ON     " 2 0 0 7 0 8 2 4 0 0 0 0 Z "   - -   Augus t  2 4 ,  2 0 0 7  

            D E S CRI P TI ON   "  

                F i nal  D raft  P ropos al  vers i on  o f  t he  Net work  Management   

                i nt erface  for  t he  Media  Redundancy  P rot ocol  ( MRP )  wi t h   

                t he  moni t oring  funct ional i t y  and  t he  addi t ional   

                management  funct ional i t y.   

                "  

  : : =  {  i s o  s t d( 0 )  6 2 4 3 9  }  

 

- -  * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *  

--  D eclarat ion  of   I EC6 2 4 3 9 UuidType  

--  * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *  
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I EC6 2 4 3 9UuidType   : : =  T EXTUAL-CONVENTI ON  

    S TATUS           current  

    D E S CRI P TI ON  "  

        T he  I EC  6 1 1 5 8 -5 -1 0  defines  t he  s t ruct ure  o f   

        t he  UUI D  as  a  dat a  t ype  numeric   

        i dent i fi er  1 0 2 5 .  

        "  

    S YNTAX           OCTET  S TRI NG  ( S I Z E  ( 1 6 ) )   

 

- -  * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *  

--  Redundancy  P rot ocols  

--  * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *  

mrp                  OBJECT  I DENTI F I ER: : =  {  i e c6 2 4 3 9  1  }  

prp                  OBJECT  I DENTI F I ER: : =  {  i ec6 2 4 3 9  2  }  

crp                  OBJECT  I DENTI FI ER: : =  {  i ec6 2 4 3 9  3  }  

brp                  OBJECT  I DENTI FI ER: : =  {  i ec6 2 4 3 9  4  }  

 

- -  * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *  

--  obj ect s  groups  o f  redundancy  obj ect  i dent ifiers  

--  * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *  

mrpObj ect s           OBJECT  I DENTI FI ER : : =  {  mrp  1  }   

mrpNot ifi cat ions     OBJECT  I DENTI FI ER : : =  {  mrp  2  }   

mrpConformance       OBJECT  I DENTI FI ER : : =  {  mrp  3  }   

 

- -  * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *  

--  Obj ect s  o f  t he  MRP  Net work  Management  

--  * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *  

mrpDomainTable       OBJECT-TYP E  

    S YNTAX           S EQUENCE  OF  MrpDomainEnt ry  

    MAX-ACCES S       n ot -acces s ibl e  

    S TATUS           c urrent  

    D E S CRI P TI ON      "  

                    E very  e nt ry  i n  t hi s  t abl e  cont ains  i nformat ion  about  

                    a  Media  Redundancy  P rot ocol  ( MRP )  domain.  

 

                    Row  e nt ries  can  be  creat ed  or  del et ed vi a   

                    S NMP  operat ions .  Therefore  t he  MAX-ACCES S  values   

                    o f  s ome  Obj ect  I dent ifier  are  di fferent  from t he   

                    val ues  o f  t he  s ame  Obj ect  I dent ifier  i n  t he   

                    p ure  monit oring  facet .   

                    "  

  : : =  {  mrpObj ect s  1  }  

 

mrpDomainEnt ry       OBJECT-TYP E  

    S YNTAX           MrpDomai nEntry  

    MAX-ACCES S       n ot -acces s ibl e  

    S TATUS           c urrent  

    D E S CRI P TI ON      " An  e nt ry  i n  t he  mrpDomainTable . "  

    I NDEX            {  mrpDomai nI ndex  }  

  : : =  {  mrpDomai nTable  1  }  

 

MrpDomainEnt ry: : =   S EQUENCE  {  

                    mrpDomai nI ndex                    Uns i gned3 2 ,  

                    mrpDomai nI D                       I E C6 2 4 3 9 UuidType ,  

                    mrpDomai nName                     D i s playS t ri ng,  

                    mrpDomai nAdminRole                I NTEGER,  

                    mrpDomai nOperRole                 I NTEGER,  

                    mrpDomai nRi ngP ort 1                I nt eger3 2 ,  

                    mrpDomai nRi ngP ort 1 S t at e           I NTEGER,  

                    mrpDomai nRi ngP ort 2                I nt eger3 2 ,  

                    mrpDomai nRi ngP ort 2 S t at e           I NTEGER,  

                    mrpDomai nS t at e                    B I TS ,  

                    mrpDomai nError                    B I TS ,  

                    mrpDomai nBl ocked                 I NTEGER,  

                    mrpDomai nVl anI d                   Uns i gned3 2 ,  

                    mrpDomai nManagerP ri ori t y          I NTEGER,  

                    mrpDomai nRingOpenCount            C ount er3 2 ,   

                    mrpDomai nLas tRi ngOpenChange       T i meTicks ,  

                    mrpDomai nRoundTripDel ayMax        Uns i gned3 2 ,  

                    mrpDomai nRoundTripDel ayMin        Uns i gned3 2 ,  

                    mrpDomai nRes et RoundTripDel ays     I NTEGER,  

                    mrpDomai nMRMReact OnLi nkChange     I NTEGER,  

                    mrpDomai nRowSt at us                RowS t at us  

                    }  

                     

mrpDomainI ndex       OBJECT-TYP E  

    S YNTAX           Uns igned3 2        

    MAX-ACCES S       n ot -acces s ible  
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    S TATUS           c urrent  

    D E S CRI P TI ON      " The  i ndex  of  t he  e nt ry"  

  : : =  {  mrpDomai nEnt ry  1  }  

 

mrpDomai nI D          OBJECT-TYP E  

    S YNTAX           I EC6 2 4 3 9 UuidType  

    MAX-ACCES S       r ead-creat e  

    S TATUS           c urrent  

    D E S CRI P TI ON      "  

                    Uni vers all y  uni que  i dent ifier  bel ongs  t o  t he  MRP  domai n  

                    whi ch  re pres ent s  a  ri ng.  

                    "  

  : : =  {  mrpDomai nEnt ry  2  }  

 

mrpDomai nName        OBJECT-TYP E  

    S YNTAX           D i s pl ayS tring  

    MAX-ACCES S       r ead-creat e  

    S TATUS           c urrent  

    D E S CRI P TI ON      "  

                    A  l ogical  name  for  t he  MRP  domain  t o  e as e  t he   

                    management  of  MRP  domains .  

                    "  

  : : =  {  mrpDomai nEnt ry  3  }  

 

mrpDomai nAdminRole   OBJECT-TYP E  

    S YNTAX           I NTEGER {  

                    di s able ( 0 ) ,  

                    c l i ent ( 1 ) ,   

                    manager( 2 ) ,  

                    managerAut oComp( 3 ) ,  

                    managerAut o( 4 )  

                    }     

    MAX-ACCES S       r ead-wri t e  

    S TATUS           c urrent  

    D E S CRI P TI ON      "  

                    C ont rol  t he  MRP  behavi or  o f  t he  s ys t em per  domain.   

                     

                    I f  t he  val ue  i s  s e t  t o  di s abl e( 0 )  t he  MRP  e nt it y  of    

                    t hi s  domai n  s hal l  be  di s abl ed.  

                    I f  t he  val ue  i s  s e t  t o  cl i ent ( 1 )  t he  e nt i t y  s hal l  be  s e t   

                    t o  t he  rol e  of  a  Media  Redundancy  Cl i ent  ( MRC ) .  

                    I f  t he  val ue  i s  s e t  t o  manager( 2 )  t he  ent it y  s hal l  be  

                    s e t  t o  t he  rol e  of  a  Media  Redundancy  Manager  ( MRM) .  

                    I f  t he  val ue  i s  s e t  t o  managerAut oComp( 3 )  t he  e nt it y  s hall  be  

                    s e t  t o  t he  rol e  of  a  Media  Redundancy  Manager  Aut o  ( MRA)  

                    c omplying  t o  Annex  A.  

                    I f  t he  val ue  i s  s e t  t o  managerAut o( 4 )  t he  e nt it y  s hall  be   

                    s e t  t o  t he  rol e  of  a  Media  Redundancy  Manager  Aut o  ( MRA)  not   

                    s upport i ng  Annex  A.  

                    T he  fact ory  s e t t ings  are  re commended t o  adj us t  t he   

                    val ue  of  t hi s  o bj ect  t o  t he  c l i ent ( 1 )  capabi l it y  of  t he   

                    c omponent ,  or ,  i f  s upport ed,  t o  t he  managerAutoComp( 3 )   

                    o r  managerAut o( 4 )  capabi l i t y,  

                    i n  o rder  t o  prevent  mult ipl e  managers  are  

                    i n  ri ng  ( t he  order  of  t he  capabi l i t i es  are  not    

                    n ece s s aril y  conform t o  t he  order  of  t he  obj ect  val ues  

                    he re ) .  

                    I f  t he  agent  re s t rict s  t he  wri t e  acces s ,  no  mat t er  what   

                    r e as on,  i t  s hal l  re j ect  wri t e  reques t s  by  re s ponding    

                    wi t h  ' badValue ' .                       

                    "  

  : : =  {  mrpDomainEnt ry  4  }  

 

mrpDomainOperRol e    OBJECT-TYP E  

    S YNTAX           I NTEGER {  

                        di s abl e( 0 ) ,  

                        c l i ent ( 1 ) ,   

                        manager( 2 ) ,  

                        managerAut oComp( 3 ) ,  

                        managerAut o( 4 )  

                    }     

    MAX-ACCES S       r ead-only  

    S TATUS           c urrent  

    D E S CRI P TI ON      "  

                    T he  o perat ional  rol e  of  an  MRP  e nt i t y  pe r  domai n.   

                    A  val ue  of  di s abled( 0 )  s i gnal s  t hat  t he  e nt i t y  does n' t  

                    work    ( what ever  re as on) .  

                    A  val ue  of  cl i ent ( 1 )  s i gnal s  t hat  t he  ent i t y  i s  i n  a   
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                    c l i ent  rol e .  

                    A  val ue  of  manager( 2 )  s i gnal s  t hat  t he  e nt i t y  i s  t he   

                    manager  of  t hi s  MRP  domain.  

                    A  val ue  of  managerAut oComp( 3 )  s i gnal s  t hat  t he  e nt i t y  i s   

                    i n  aut omanager  rol e  complying  t o  Annex  A.  

                    A  val ue  of  managerAut o( 4 )  s i gnal s  t hat  t he  e nt i t y  i s  i n  

                    a ut omanager  rol e  not  s upport ing  Annex  A.  

                    "  

  : : =  {  mrpDomai nEnt ry  5  }  

 

mrpDomai nRingP ort 1   OBJECT-TYP E  

    S YNTAX           I nt eger3 2         

    MAX-ACCES S       r ead-creat e  

    S TATUS           c urrent  

    D E S CRI P TI ON      "  

                    T he  i fI ndex  of  t he  l ayer  2  i nt erface  whi ch  i s  us ed   

                    a s  ri ng  port  1 .  

                    "  

  : : =  {   mrpDomainEnt ry  6   }   

 

mrpDomainRingP ort 1 S t at e   OBJECT-TYP E  

    S YNTAX           I NTEGER {  

                    di s abl ed( 1 ) ,  

                    b l ocked( 2 ) ,  

                    f orwardi ng( 3 ) ,  

                    n ot -connect ed( 4 )  

                    }  

    MAX-ACCES S       r ead-onl y  

    S TATUS           c urrent  

    D E S CRI P TI ON      "  

                    Operat ional  s t at e  o f  t he  fi rs t  Ri ng-P ort .  

         

     di s abled( 1 )       i ndi cat es  t hat  al l  frames  are  dropped.  

     b l ocked( 2 )        i ndi cat es  t hat  al l  frames  are  dropped e xcept  

                     – MRP  t opology  change  frames  and  MRP  t es t  frames  from  
                        a  MRM,  

                     – MRP  l i nk  change  frames  from an  MRC,  

                     – MRP  i nt erconnect i on  t opology  change  from a  MI M,  

                     – MRP  i nt erconnect i on  l ink  change  from a  MI C ,  

                     – frames  from o t her  prot ocol s  t hat  al s o  defi ne  t o  pas s  
                        b l ocked( 2 )  port s .  

    f o rwarding( 3 )      i ndicat es  t hat  al l  frames  are  pas s ed t hrough  

                      a ccording  t o  t he  forwardi ng  behavi or   

                      o f  I E EE  8 0 2 . 1 D .  

    n o t -connect ed( 4 )   i ndicat es  t hat  t he  port  has  no  l i nk.  

                    "  

  : : =  {   mrpDomai nEntry  7   }  

 

mrpDomai nRingP ort 2   OBJECT-TYP E  

    S YNTAX           I nt eger3 2         

    MAX-ACCES S       re ad-creat e  

    S TATUS           current  

    D E S CRI P TI ON      "  

                    T he  i fI ndex  of  t he  l ayer  2  i nt erface  whi ch  i s   

                    us ed  as  ri ng  port  2 .  

                    "  

  : : =  {   mrpDomai nEntry  8   }  

       

mrpDomai nRingP ort 2 S t at e  OBJECT-TYP E  

    S YNTAX           I NTEGER {  

                        di s abl ed( 1 ) ,  

                        b l ocked( 2 ) ,  

                        f orwarding( 3 ) ,  

                        n o t -connect ed( 4 )  

                    }  

    MAX-ACCES S       re ad-onl y  

    S TATUS           current  

    D E S CRI P TI ON      "  

                    Operat i onal  s t at e  o f  t he  s econd Ring-P ort .  

         

     di s abl ed( 1 )       i ndicat es  t hat  al l  frames  are  dropped.  

     b l ocked( 2 )        i ndicat es  t hat  al l  frames  are  dropped e xcept  

                     – MRP  t opol ogy  change  frames  and  MRP  t e s t  frames  from 
                        a  MRM,  

                     – MRP  l i nk  change  frames  from an  MRC,  

                     – MRP  i nt erconnect ion  t opol ogy  change  from a  MI M,  

                     – MRP  i nt erconnect ion  l ink  change  from a  MI C ,  
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                     – frames  from o t her  prot ocol s  t hat  al s o  defi ne  t o  pas s  
                        b l ocked( 2 )  port s .  

     f orwardi ng( 3 )     i ndicat es  t hat  al l  frames  are  pas s ed t hrough  

                      a ccording  t o  t he  forwardi ng  behavior   

                      o f  I E EE  8 0 2 . 1 D .  

     n o t -connect ed( 4 )  i ndicat es  t hat  t he  port  has  no  l i nk.  

        "  

  : : =  {   mrpDomainEntry  9   }  

 

mrpDomai nS t at e   OBJECT-TYP E  

    S YNTAX           B I TS  {  

                        di s abl ed( 0 ) ,  

                        u ndefi ned( 1 ) ,  

                        r i ngOpen( 2 ) ,  

                        r e s erved( 3 )  

                    }  

    MAX-ACCES S       re ad-only  

    S TATUS           current  

    D E S CRI P TI ON      "  

                    Operat i onal  s t at us  of  t he  MRP  ent it y.  

       di s abl ed( 0 )  – MRP  s wi t ched o ff.  Al l  hi gher  bi t s  are  i nval id  
                        a nd  s hal l  be  re s e t .  

       u ndefi ned( 1 )  –  Val ue  i s  not  vali d.  
                        Al l  hi gher  bi t s  are  i nval id and  s hal l  be  re s e t .  

       r i ngOpen( 2 )  – MRP  ring  redundancy  l os t  
                        Al l  hi gher  bi t s  are  i nval id and  s hal l  be  re s e t .  

       r e s erved( 3 )  – res erved  for  furt her  e xt ens ions .  
 

                    "  

  : : =  {   mrpDomainEnt ry  1 0   }  

 

mrpDomainError   OBJECT-TYP E  

    S YNTAX           B I TS  {           

                        n oError( 0 ) ,  

                        i nvalidVlanI d( 1 ) ,  

                        i nvalid( 2 ) ,   

                        mul t ipl eMRM( 3 ) ,  

                        s i ngleS ideReceive ( 4 )  

                    }  

    MAX-ACCES S       r ead-onl y  

    S TATUS           c urrent  

    D E S CRI P TI ON      "  

        I f  t he  devi ce  couldn' t  s wi t ch  t o  t he  des i red adminis t rat ive  s t at e   

        ( t hus  t he  val ue  o f  ' mrpDomainS t at e '  i s  not  t he  e xpect ed  one ) ,   

        t hi s  val ue  provides  t he  reas on.  Ot herwi s e  t he  bi t  noError( 0 )  i s  s e t .  

 

       n o Error( 0 )           – the  operat i onal  s t at e  of  t he  device  i s  confom  
                              t o  admini s t rat ive  s t at e .   

                              Al l  hi gher  bi t s  are  i nval id and  s hall  be  res et .  

       i nval idVl anI d( 1 )     – the  as s igned VLAN  I D  i s  not  permi t t ed .  

       i nval id  ( 2 )          – Value  i s  not  val id.   
                              Al l  hi gher  bi t s  are  i nvalid and  s hall  be  res et .  

       mul t i pl eMRM( 3 )       – mult ipl e  act ive  managers  i n  ri ng  domain.  

       s i ngl eS ideReceive ( 4 )  –  t he  t e s t  frames  o f  an  MRM 
                              have  been  s e en,  but  onl y  o n  one  port .  

                    "   

  : : =  {   mrpDomai nEnt ry  1 1   }   

     

mrpDomainBlocked     OBJECT-TYP E  

    S YNTAX           I NTEGER {  

                        e nabl ed( 1 ) ,  

                        di s abl ed( 2 )  

                    }  

    MAX-ACCES S       r e ad-onl y  

    S TATUS           c urrent  

    D E S CRI P TI ON      "  

                    T he  e nt i t y  s upport s  bl ocked ri ng  port s .  

                    S hows  whet her  a  mrp  domain  requires  t he  s upport  o f  t he  

                    B LOCKED  port  s t at e  at  ri ng  port s .  

                    T he  manager  of  a  mrp  domai n  decides  whet her  t hi s  s upport  

                    i s  requi red.  

                    S e t  t o  e nabl ed  t he  manager  demands  t hat  al l  cl i ent s   

                    s hal l  s upport  t he  bl ocked at t ribut e  al s o  s e t  t o  e nabl ed.  

                    I f  mrpDomainBl ocked  i s  s e t  di s abl ed at  t he  manager,   

                    t he n  t he  val ue  of  mrpDomai nBlocked can  be  arbit rary   

                    a t  t he  c l i ent s .  

        e nabl ed( 1 )   c l i ent :   s upport s  ring  port s  whos e  port  s t at e  can  be   
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                             b l ocked.  

                    manager:  works  only  wi t h  c l i ent s  s upport ing  bl ocked  

                             r i ng  port s .  

        di s abl ed( 2 )  cl i ent :   n o  s upport  o f  bl ocked  ri ng  port s .  

                    manager:  Work  wi t h  cl i ent s  s upport ing  bl ocked ri ng    

                             p ort s  and  wi t h  cl i ent s  not  s upport i ng    

                             b l ocked ri ng  port s .  

                    "  

  : : =  {  mrpDomai nEnt ry  1 2  }  

                     

mrpDomainVlanI d OBJECT-TYP E  

    S YNTAX           Uns i gned3 2  

    MAX-ACCES S       r ead-creat e  

    S TATUS           c urrent  

    D E S CRI P TI ON      "  

                    T he  VLAN  I D  as s igned t o  t he  MRP  prot ocol .         

                    T he  VLAN  I D  onl y  i s  i n  us e  when  t he  bi t  i nval idVlanI d  

                    i s  not  s e t  i n  mrpDomai nError.  

                    I f  val ue  i s  s e t  t o  0  no  VLAN  i s  as s i gned.   

                    T he  i nval idVlanI d s hal l  be  s e t  t o  0  ( no  E rror) .  

                    "  

  : : =  {   mrpDomai nEnt ry  1 3   }  

     

- -  * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *  

- -  Obj ect s  o f  t he  MRP  Ne t work  Management  for  manager  rol e  

--  * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *  

mrpDomainManagerP ri orit y     OBJECT-TYP E  

    S YNTAX           I NTEGER ( 0 . . 6 5 5 3 5 )  

    MAX-ACCES S       r ead-creat e  

    S TATUS           c urrent  

    D E S CRI P TI ON      "     

                    T he  pri ori t y  of  t hi s  MRP  e nt i t y.  I f  t he  device  i s   

                    c l i ent  o nl y,  t he  val ue  of  t hi s  obj ect  s hall  be  i gnored     

                    by  t he  MRP  ent i t y.  Onl y  t he  four  mos t  s i gni ficant  bi t s    

                    s hal l  be  us ed,  t he  bi t s  0  t o  1 1  are  re s erved.  T he   

                    s mal l er  val ue  has  t he  hi gher  pri orit y.  

                    "  

  : : =  {  mrpDomai nEnt ry  1 4  }   

     

mrpDomainRingOpenCount   OBJECT-TYP E  

    S YNTAX           C ount er3 2  

    MAX-ACCES S       r ead-onl y  

    S TATUS           c urrent  

    D E S CRI P TI ON      "  

                    C ount er  for  ri ng-s t at e  changes  t o  open.  

                    "  

  : : =  {   mrpDomai nEnt ry  1 5   }  

 

mrpDomainLas tRingOpenChange  OBJECT-TYP E  

    S YNTAX           T i meTicks  

    MAX-ACCES S       r ead-onl y  

    S TATUS           c urrent  

    D E S CRI P TI ON      "  

                    T i me t icks  s i nce  l as t  change  o f  ri ng-s t at e  

                    t o  ri ng  open.  

                    "  

  : : =  {   mrpDomai nEnt ry  1 6   }  

 

mrpDomainRoundTripDelayMax   OBJECT-TYP E  

    S YNTAX           Uns i gned3 2  

    UNI TS            " mi l l i s econds "  

    MAX-ACCES S       r ead-onl y  

    S TATUS           c urrent  

    D E S CRI P TI ON      "  

                    T he  max.  Round-Trip-Delay  ( i n  mi l li s econds )   

                    whi ch  was  meas ured  s i nce  s t art up.  

                    "  

  : : =  {   mrpDomainEnt ry  1 7   }  

 

mrpDomainRoundTripDelayMi n   OBJECT-TYP E  

    S YNTAX           Uns igned3 2  

    UNI TS            " mi l l is econds "  

    MAX-ACCES S       r ead-only  

    S TATUS           c urrent  

    D E S CRI P TI ON      "  

                    T he  min.  Round-Trip-Delay  ( i n  mi l li s econds )   

                    whi ch  was  meas ured s i nce  s t art up.  

                    "  
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  : : =  {   mrpDomainEnt ry  1 8   }  

 

mrpDomai nRes etRoundTripDelays    OBJECT-TYP E  

    S YNTAX           I NTEGER {  

                        r e s e t Delays ( 1 )  

                    }  

    MAX-ACCES S       r ead-wri t e  

    S TATUS           c urrent  

    D E S CRI P TI ON      "  

                    A  wri t e  reques t  wi t h  res et Del ays ( 1 )  s hal l  re s et    

                    t he  val ues  of  mrpDomai nRoundTripDelayMax  and 

                    mrpDomai nRoundTripDel ayMin  t o  z ero  at  t he   

                    s ame  t i me .  

                    "  

  : : =  {   mrpDomainEnt ry  1 9   }   

                                 

mrpDomainMRMReact OnLinkChange    OBJECT-TYP E  

    S YNTAX           I NTEGER {  

                        e nabled( 1 ) ,  

                        di s abl ed( 2 )  

                    }  

    MAX-ACCES S       r ead-creat e  

    S TATUS           c urrent  

    D E S CRI P TI ON      "  

                    T e l l s  whet her  t he  MRM react s  on  l i nk  down  MRP  l i nk  change   

                    f rames .  

       e nabl ed( 1 )    i ndi cat es  t hat  t he  MRM react s  i mmedi at el y  on  l i nk  down  MRP   

                    l i nk  change  frames .  

       di s abl ed( 2 )   i ndi cat es  t hat  t he  MRM doe s  not  react  on   

                    l i nk  down  MRP  l i nk  change  frames .  

                    "  

  : : =  {  mrpDomai nEnt ry  2 0  }  

 

- -  * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *  

- -  addi t i onal  Obj ect s  o f  t he  MRP  Ne t work  Management  for  management  

- -  * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *  

 

mrpDomainRowS t at us   OBJECT-TYP E  

    S YNTAX           RowS t at us  

    MAX-ACCES S       r e ad-creat e  

    S TATUS           c urrent  

    D E S CRI P TI ON      "  

                    S upport  of  creat i on  and del et i on  of  rows .  

                    A  row  can  be  t aken  out  of  s ervice  by  wri t ing   

                    t he  val ue  not I nS ervice ( 2 ) .  

                    "  

  : : =  {  mrpDomainEnt ry  2 1 }    

 

- -  * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *  

- -  Obj ect s  o f  t he  Media  redundancy  I nt erconnect ion  

- -  * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *  

mrpI nt erconnect i onTable       OBJECT-TYP E  

    S YNTAX           S EQUENCE  OF  MrpI nt erconnect ionEnt ry  

    MAX-ACCES S       n ot -acces s ibl e  

    S TATUS           c urrent  

    D E S CRI P TI ON      "  

                    E very  e nt ry  i n  t hi s  t abl e  cont ains  i nformat ion  about  

                    a  Media  redundancy  I nt erconnect ion  domai n.  

 

                    Row  e nt ri es  can  be  creat ed or  de l et ed vi a   

                    S NMP  operat ions .  Therefore  t he  MAX-ACCES S  val ues   

                    o f  s ome  Obj ect  I dent ifier  are  di fferent  from t he   

                    val ues  o f  t he  s ame  Obj ect  I dent i fier  i n  t he   

                    p ure  moni t oring  facet .   

                    "  

  : : =  {  mrpObj ect s  2  }  

 

mrpI nt erconnect i onEntry       OBJECT-TYP E  

    S YNTAX           MrpI nt erconnect i onEnt ry  

    MAX-ACCES S       n ot -acces s ible  

    S TATUS           c urrent  

    D E S CRI P TI ON      " An  e nt ry  i n  t he  mrpI nt erconnect ionTable . "  

    I NDEX            {  mrpI nt erconnect ionI D  }  

  : : =  {  mrpI nt erconnect ionTable  1  }  

 

MrpI nt erconnect i onEntry: : =   S EQUENCE  {  

                    mrpI nt erconnect i onI D                      Uns igned3 2 ,  

                    mrpI nt erconnect i onName                    D i s playS t ri ng,  
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                    mrpI nt erconnect ionP ort                    I nt eger3 2 ,  

                    mrpI nt erconnect ionP ort St at e               I NTEGER,  

                    mrpI nt erconnect ionVlanI d                 Uns igned3 2 ,  

                    mrpI nt erconnect ionMode                    I NTEGER,  

                    mrpI nt erconnect ionAdminRol e               I NTEGER,  

                    mrpI nt erconnect ionOperRol e                I NTEGER,  

                    mrpI nt erconnect i onS t at e                   I NTEGER,  

                    mrpI nt erconnect i onError                   B I TS ,  

                    mrpI nt erconnect i onOpenCount               C o unt er3 2 ,   

                    mrpI nt erconnect i onLas t OpenChange          T i meTi cks ,  

                    mrpI nt erconnect i onP eerMAC                 OCTET  S TRI NG,  

                    mrpI nt erconnect i onOwnMRMMAC               OCTET  S TRI NG,  

                    mrpI nt erconnect i onP eerMRMMAC              OCTET  S TRI NG,  

                    mrpI nt erconnect i onP eerRingDomainUUI D      I E C6 2 4 3 9 UuidType ,  

                    mrpI nt erconnect i onRowS t at us               RowS t at us  

                    }  

                     

mrpI nt erconnect ionI D       OBJECT-TYP E  

    S YNTAX           Uns igned3 2        

    MAX-ACCES S       no t -acces s i bl e  

    S TATUS           current  

    D E S CRI P TI ON      " The  i ndex  of  t he  e nt ry"  

  : : =  {  mrpI nt erconnect i onEnt ry  1  }  

 

mrpI nt erconnect ionName        OBJECT-TYP E  

    S YNTAX           D i s playS t ri ng  

    MAX-ACCES S       re ad-creat e  

    S TATUS           current  

    D E S CRI P TI ON      "  

                    A  l ogical  name  for  t he  Medi a  redundancy  I nt erconnect ion  domain  t o  

e as e  t he  management  of  Medi a  redundancy  I nt erconnect ion  domai ns .  

                    "  

  : : =  {  mrpI nt erconnect i onEntry  2  }  

 

mrpI nt erconnect ionP ort   OBJECT-TYP E  

    S YNTAX           I nt eger3 2         

    MAX-ACCES S       re ad-creat e  

    S TATUS           current  

    D E S CRI P TI ON      "  

                    T he  i fI ndex  of  t he  l ayer  2  i nt erface  whi ch  i s  us ed    

                    as  i nt erconnect ion  port .  

                    "  

  : : =  {   mrpI nt erconnect ionEnt ry  3  }   

 

mrpI nt erconnect ionP ort S t at e   OBJECT-TYP E  

    S YNTAX           I NTEGER {  

                    di s abl ed( 1 ) ,  

                    b l ocked( 2 ) ,  

                    f orwardi ng( 3 ) ,  

                    n o t Connect ed( 4 )  

                    }  

    MAX-ACCES S       r e ad-onl y  

    S TATUS           c urrent  

    D E S CRI P TI ON      "  

                    Operat ional  s t at e  of  t he  I nt erconnect i on  port .  

         

     di s abled( 1 )     i ndi cat es  t hat  al l  frames  are  dropped.  

     b l ocked( 2 )      i ndi cat es  t hat  al l  frames  are  dropped  e xcept  

                    – MRP  I nt erconnect ion  t opol ogy  change  frames ,  

                    – MRP  I nt erconnect ion  t e s t  frames ,  

                    – MRP  I nt erconnect ion  l i nk  change  frames ,  

                    – MRP  I nt erconnect ion  l i nk  s t at us  pol l  frames ,  

                    – frames  from o t her  prot ocol s  t hat  al s o  define  t o  pas s  
                       b l ocked( 2 )  port s .  

     f orwardi ng( 3 )    i ndi cat es  t hat  al l  frames  are  pas s ed  t hrough  

                     a ccording  t o  t he  forwarding  behavior  of  I E EE  8 0 2 . 1 D .  

     n ot Connect ed( 4 )  i ndi cat es  t hat  t he  port  has  no  l i nk.  

                    "  

  : : =  {   mrpI nt erconnect i onEnt ry  4  }  

 

mrpI nt erconnect i onVl anI d  OBJECT-TYP E  

    S YNTAX           Uns igned3 2  

    MAX-ACCES S       re ad-creat e  

    S TATUS           current  

    D E S CRI P TI ON      "  

                    T he  VLAN  I D  as s i gned t o  t he  MRP  I nt erconnect ion  prot ocol .         

                    T he  VLAN  I D  onl y  i s  i n  us e  when  mrpI nt erconnect i onError   

                    doe s  not  s i gnal  i nval idVl anI d.   
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                    I f  value  i s  s e t  t o  0  no  VLAN  i s  as s igned.   

                    "  

  : : =  {   mrpI nt erconnect i onEnt ry  5  }  

   

mrpI nt erconnect i onMode   OBJECT-TYP E  

    S YNTAX           I NTEGER {  

                    u ndefined( 1 ) ,  

                    l cMode( 2 ) ,   

                    r cMode( 3 )  

                    }     

    MAX-ACCES S       r ead-wri t e  

    S TATUS           c urrent  

    D E S CRI P TI ON      "  

                    C ont rol  t he  MRP  I nt erconnect i on  mode .   

                     

                    T he  val ue  undefined( 1 )  s i gnal s  t hat  t he  i nt erconnect ion  mode  i s   

n e i t her  s e t  t o  l cMode( 2 )  nor  t o  rcMode ( 3 ) .  

                    I f  t he  val ue  i s  s e t  t o  l cMode( 2 )  t he  device  i n  Medi a  redundancy  

                    I nt erconnect ion  Manager  ( MI M)  rol e  i s  us i ng  t he  l i nk  check  mode  t o  

                    de t ect  o pen  or  cl os ed i nt erconnect ion  l i nks .  

                    I f  t he  val ue  i s  s e t  t o  rcMode ( 3 )  t he  devi ce  i n  Media  redundancy  

                    I nt erconnect ion  Manager  ( MI M)  rol e  i s  us i ng  t he  ri ng  check  mode  t o  

                    de t ect  o pen  or  cl os ed i nt erconnect ion  l i nks .  

 

                    T he  fact ory  s e t t ings  are  re commended  t o  adj us t  t he     

                    val ue  of  t hi s  o bj ect  t o  t he  l cMode( 2 )  capabi l it y.  

                    I f  t he  agent  re s t rict s  t he  wri t e  acces s ,  no  mat t er  what   

                    r e as on,  i t  s hal l  re j ect  wri t e  reques t s  by  re s ponding    

                    wi t h  ' badValue ' .                       

                    "  

  : : =  {  mrpI nt erconnect i onEnt ry  6  }  

 

mrpI nt erconnect ionAdminRole   OBJECT-TYP E  

    S YNTAX           I NTEGER {  

                    di s abl e( 0 ) ,  

                    c l i ent ( 1 ) ,   

                    manager( 2 )  

                    }     

    MAX-ACCES S       re ad-wri t e  

    S TATUS           current  

    D E S CRI P TI ON      "  

                    C ont rol  t he  MRP  I nt erconnect i on  behavi or  of  t he  s ys t em per   

                    Medi a  redundancy  I nt erconnect i on  domai n.   

                     

                    I f  t he  val ue  i s  s e t  t o  di s able ( 0 )  t he  MRP  I nt erconnect i on     

                    e nt i t y  of  t hi s  domain  s hal l  be  di s abled.  

                    I f  t he  val ue  i s  s e t  t o  cl i ent ( 1 )  t he  e nt i t y  s hal l  be  s e t   

                    t o  t he  rol e  of  a  Medi a  redundancy  I nt erconnect ion  Cl ient  ( MI C ) .  

                    I f  t he  val ue  i s  s e t  t o  manager( 2 )  t he  e nt it y  s hal l  be  s et  

                    t o  t he  rol e  of  a  Medi a  redundancy  I nt erconnect ion  Manager  ( MI M) .  

                    T he  fact ory  s e t t ings  are  recommended t o  adj us t  t he     

                    val ue  o f  t hi s  obj ect  t o  t he  cl ient ( 1 )  capabi l i t y  of  t he   

                    c omponent  i n  o rder  t o  prevent  mul t ipl e  managers  are  

                    i n  t he  i nt erconnect ion  ( t he  o rder  of  t he  capabi l i t i es  are  not    

                    ne ces s ari l y  conform t o  t he  order  of  t he  o bj ect  values  

                    here ) .  

                    I f  t he  agent  res t ri ct s  t he  wri t e  acces s ,  no  mat t er  what   

                    r eas on,  i t  s hal l  re j ect  wri t e  reques t s  by  re s ponding    

                    wi t h  ' badValue ' .                       

                    "  

  : : =  {  mrpI nt erconnect ionEntry  7  }  

 

mrpI nt erconnect i onOperRol e    OBJECT-TYP E  

    S YNTAX           I NTEGER {  

                    di s able ( 0 ) ,  

                    c l i ent ( 1 ) ,   

                    manager( 2 )  

                    }     

    MAX-ACCES S       r ead-onl y  

    S TATUS           c urrent  

    D E S CRI P TI ON      "  

                    T he  operat i onal  rol e  o f  an  MRP  I nt erconnect i on  e nt i t y   

                    p er  Medi a  redundancy  I nt erconnect ion  domain.   

                    A  val ue  of  di s abled( 0 )  s i gnal s  t hat  t he  e nt i t y  does n' t  

                    work  ( what ever  reas on) .  

                    A  val ue  of  cl i ent ( 1 )  s ignal s  t hat  t he  ent i t y  i s  i n  a   

                    Medi a  redundancy  I nt erconnect ion  Cl i ent  rol e .  

                    A  val ue  of  manager( 2 )  s i gnal s  t hat  t he  e nt i t y  i s  t he   
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                    manager  of  t hi s  Media  redundancy  I nt erconnect ion  domain.  

                    "  

  : : =  {  mrpI nt erconnect ionEnt ry  8  }  

 

mrpI nt erconnect i onS t at e   OBJECT-TYP E  

    S YNTAX           I NTEGER {  

                    di s able ( 0 ) ,  

                    u ndefined( 1 ) ,  

                    i nt erconnOpen( 2 ) ,  

                    i nt erconnCl os ed( 3 )  

                    }  

    MAX-ACCES S       r ead-onl y  

    S TATUS           c urrent  

    D E S CRI P TI ON      "  

                    Operat ional  s t at us  of  t he  MRP  I nt erconnect i on  e nt it y.  

                    di s abl e( 0 )        –  The  e nt i t y  i s  di s abled.  

                    u ndefined( 1 )      –  Val ue  i s  not  val id.  

       i nt erconnOpen( 2 )  –  MRP  I nt erconnect ion  redundancy  l os t  of  t hi s  Media  
                          r edundancy  I nt erconnect i on  domain.  

       i nt erconnClos ed( 3 )  – MRP  I nt erconnect ion  redundancy  avail able  o f  t hi s  Media  
                          r edundancy  I nt erconnect i on  domain.  

                    "  

  : : =  {   mrpI nt erconnect i onEnt ry  9  }  

 

mrpI nt erconnect i onError   OBJECT-TYP E  

    S YNTAX           B I TS  {           

                    noE rror( 0 ) ,  

                    i nval idVlanI d( 1 )  

                    }  

    MAX-ACCES S       r ead-onl y  

    S TATUS           c urrent  

    D E S CRI P TI ON      "  

                    C onfi gurat ion  s t at us  of  t he  MRP  I nt erconnect ion  e nt i t y.  

 

       n o Error( 0 )       – no  configurat ion  e rror  det ect ed.  

       i nval idVl anI d( 1 )  –  the  as s igned VLAN  I D  i s  not  permi t t ed.  
                    "   

  : : =  {   mrpI nt erconnect i onEnt ry  1 0  }   

     

mrpI nt erconnect i onOpenCount   OBJECT-TYP E  

    S YNTAX           C ount er3 2  

    MAX-ACCES S       r ead-only  

    S TATUS           c urrent  

    D E S CRI P TI ON      "  

                    C ount er  for  MRP  I nt erconnect ion  s t at e  changes  t o   

                    i nt erconnOpen.  

                    "  

  : : =  {   mrpI nt erconnect i onEnt ry  1 1  }  

 

mrpI nt erconnect i onLas tOpenChange  OBJECT-TYP E  

    S YNTAX           T i meTicks  

    MAX-ACCES S       r ead-onl y  

    S TATUS           c urrent  

    D E S CRI P TI ON      "  

                    T i met icks  s i nce  l as t  change  o f   

                    mrpI nt erconnect ionS tat e  t o  i nt erconnOpen.  

                    "  

  : : =  {   mrpI nt erconnect i onEnt ry  1 2  }  

 
mrpI nt erconnect i onP eerMAC  OBJECT-TYP E  

    S YNTAX           O CTET  S TRI NG  

    MAX-ACCES S       r e ad-onl y  

    S TATUS           c urrent  

    D E S CRI P TI ON      "  

                    D e vi ce-MAC-Addres s  o f  t he  devi ces  i nt erconnect i on  peer ,  c onnect ed 

                    t o  t he  devi ces  i nt erl i nk  port .  Thi s  vari abl e  cont ai ns   

                    t he  MAC-Addres s  cont ai ned  i n  t he  medi a  l i nk  check  frame  rece i ved  at  t he  

                    i nt erconnect ion  port .  

                    "  

  : : =  {   mrpI nt erconnect i onEnt ry  1 3  }  

 

mrpI nt erconnect i onOwnMRMMAC  OBJECT-TYP E  

    S YNTAX           O CTET  S TRI NG  

    MAX-ACCES S       r e ad-onl y  

    S TATUS           c urrent  

    D E S CRI P TI ON      "  

                    T he  devi ce-MAC-Addres s  o f  t he  devi ces  ri ng  manager  ( MRM) .  

                    T hi s  vari abl e  cont ai ns  t he  MAC-Addres s  e xt ract ed  from t he  

                    p e ri odi cal l y  re cei ved  MRP _Tes t  frame  s ent  by  t he  ri ng  manager.  

                    I f  t he  ri ng  managers  MAC-Addres s  i s  n ot  known,  t he  variable  s hal l  

                    c o nt ain  ff-ff-ff-ff-ff-ff.  
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                    "  

  : : =  {   mrpI nt erconnect i onEnt ry  1 4  }  

 

mrpI nt erconnect i onP eerMRMMAC  OBJECT-TYP E  

    S YNTAX           O CTET  S TRI NG  

    MAX-ACCES S       r e ad-onl y  

    S TATUS           c urrent  

    D E S CRI P TI ON      "  

                    D e vi ce-MAC-Addres s  o f  devices  i nt erconnect i on  pe er ’ s ,  connect ed 

                    t o  t he  devi ces  i nt erl i nk  port ,  ri ng  manager.  

                    T hi s  vari abl e  cont ai ns  t he  MRM-MAC-Addres s  o f  t he  peers  ri ng  manager  

                    c o nt ained  i n  t he  medi a  l i nk  check  frame  received  at  t he  i nt e rconnect i on  port .  

                    I f  t he  r i ng  managers  MAC-Addres s  i s  not  known,  t he  variable  s hal l  

                    c o nt ain  ff-ff-ff-ff-ff-ff.  

                    "  

  : : =  {   mrpI nt erconnect i onEnt ry  1 5  }  

 

mrpI nt erconnect i onP eerRi ngDomai nUUI D   OBJECT-TYP E  

    S YNTAX           I E C6 2 4 3 9 UuidType  

    MAX-ACCE S S       r e ad-onl y  

    S TATUS           c urrent  

    D E S CRI P TI ON      "  

                    T he  domai n  UUI D  o f  t he  ri ng  t he  i nt erconnect ion  pe er’ s ,  c onnect ed 

                    t o  t he  de vi ces  i nt erl i nk  port ,  ri ng.  

                    T hi s  vari abl e  cont ai ns  t he  MRM_DomainUUI D  o f  t he  pe ers  ri ng   

                    c o nt ained  i n  t he  medi a  l i nk  check  frame  received  at  t he  i nt erconnect i on  port .  

                    "  

  : : =  {   mrpI nt erconnect i onEnt ry  1 6  }  

 

 

mrpI nt erconnect i onRowS t at us   OBJECT-TYP E  

    S YNTAX           RowS t at us  

    MAX-ACCES S       r ead-creat e  

    S TATUS           c urrent  

    D E S CRI P TI ON      "  

                    S upport  of  creat i on  and  de l et i on  of  rows .  

                    A  row  can  be  t aken  out  of  s ervice  by  wri t ing   

                    t he  val ue  not I nS ervice( 2 ) .  

                    "  

  : : =  {  mrpI nt erconnect ionEnt ry  1 8  }    

 

     

- -  * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *  

--   c onformance  s t at ement s  

--  * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *  

mrpRedundancyGroups  OBJECT  I DENTI F I ER: : =  {  mrpConformance  1  }  

 

mrpDomai nBas i cGroup  OBJECT-GROUP  

    OBJECTS  {     

        mrpDomainI ndex,  

        mrpDomainI D ,  

        mrpDomainName ,  

        mrpDomainAdminRol e ,  

        mrpDomainOperRol e ,  

        mrpDomainRingP ort 1 ,  

        mrpDomainRingP ort 1 S t at e ,  

        mrpDomainRingP ort 2 ,  

        mrpDomainRingP ort 2 S t at e ,  

        mrpDomai nS t at e ,  

        mrpDomai nBlocked,  

        mrpDomai nRowS tat us  

        }  

    S TATUS                       current  

    D E S CRI P TI ON                  "  

                                P aramet ers  whi ch  are  neces s ary  t o  monit or  

                                and  cont rol  t he  s t at us  of  MRP  domai ns .  

                                "  

  : : =  {  mrpRedundancyGroups  1  }     

     

mrpDomainManagerGroup    OBJECT-GROUP  

    OBJECTS  {     

        mrpDomai nManagerP riori t y  

        }  

    S TATUS                       c urrent  

    D E S CRI P TI ON                  "  

                                P aramet ers  whi ch  are  addi t ional  t o  moni t or  

                                a nd  cont rol  t he  s t at us  o f  MRP  domai n  managers .  

                                "  

  : : =  {  mrpRedundancyGroups  2  }     

 

mrpDomai nBlockingCnt rlGroup  OBJECT-GROUP  

    OBJECTS  {     
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        mrpDomai nMRMReact OnLinkChange    

        }  

    S TATUS           c urrent  

    D E S CRI P TI ON      "  

                    P aramet ers  whi ch  are  opt i onal  t o  moni t or  and  cont rol   

                    b l ocking  behavi or  o f  MRP  domai ns .  

                    "  

  : : =  {  mrpRedundancyGroups  3  }   

 

mrpDomai nDiagGroup   OBJECT-GROUP  

    OBJECTS  {     

        mrpDomai nError,  

        mrpDomai nRingOpenCount ,   

        mrpDomai nLas tRi ngOpenChange ,  

        mrpDomai nRoundTri pDelayMax,  

        mrpDomai nRoundTri pDelayMin,  

        mrpDomai nRes etRoundTri pDel ays  

        }  

    S TATUS           current  

    D E S CRI P TI ON      "  

                    P aramet ers  whi ch  are  opt i onal  t o  moni t or    

                    and  cont rol  t he  di agnos t i c  s t at us  of  MRP  domains .  

                    "  

  : : =  {  mrpRedundancyGroups  4  }   

 

mrpDomai nAdvancedGroup   OBJECT-GROUP  

    OBJECTS  {     

        mrpDomainVlanI d   

        }  

    S TATUS           current  

    D E S CRI P TI ON      "  

                    P aramet ers  whi ch  are  opt i onal  t o  moni t or  and  cont rol   

                    t he  s t at us  of  MRP  domains .  

                    "  

  : : =  {  mrpRedundancyGroups  5  }   

 

mrpI nt erconnect ionBas icGroup  OBJECT-GROUP  

    OBJECTS  {     

        mrpI nt erconnect i onName ,  

        mrpI nt erconnect i onP ort ,  

        mrpI nt erconnect i onP ort S t at e ,  

        mrpI nt erconnect i onAdminRole ,  

        mrpI nt erconnect i onOperRole ,  

        mrpI nt erconnect i onMode ,  

        mrpI nt erconnect i onS t at e ,  

        mrpI nt erconnect i onRowS t at us  

        }  

    S TATUS          c urrent  

    D E S CRI P TI ON     "  

                   P aramet ers  whi ch  are  ne ces s ary  t o  moni t or  

                   a nd  cont rol  t he  s t at us  of  Medi a  redundancy   

                   I nt erconnect ion  domains .  

                   "  

  : : =  {  mrpRedundancyGroups  6  }     

     

mrpI nt erconnect ionDi agGroup   OBJECT-GROUP  

    OBJECTS  {     

        mrpI nt erconnect i onError,  

        mrpI nt erconnect i onOpenCount ,   

        mrpI nt erconnect i onLas t OpenChange ,  

        mrpI nt erconnect i onP eerMAC,  

        mrpI nt erconnect i onOwnMRMMAC,  

        mrpI nt erconnect i onP eerMRMMAC ,  

                mrpI nt erconnect ionP eerRingDomai nUUI D  

        }  

    S TATUS           current  

    D E S CRI P TI ON      "  

                    P aramet ers  whi ch  are  opt i onal  t o  moni t or    

                    and  cont rol  t he  di agnos t i c  s t at us  of  Medi a  

                    redundancy  I nt erconnect ion  domai ns .  

                    "  

  : : =  {  mrpRedundancyGroups  7  }   

 

mrpI nt erconnect i onAdvancedGroup   OBJECT-GROUP  

    OBJECTS  {     

        mrpI nt erconnect ionVlanI d   

        }  

    S TATUS           c urrent  
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    D E S CRI P TI ON      "  

                    P aramet ers  whi ch  are  opt i onal  t o  moni t or  and  cont rol   

                    t he  s t at us  of  Media  redundancy  I nt erconnect i on  domai ns .  

                    "  

  : : =  {  mrpRedundancyGroups  8  }   

 

 

- -  * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *  

--   c ompl iance  s peci ficat ions  

--  * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *  

mrpRedundancyCompliances  OBJECT  I D ENTI F I ER: : =  {  mrpConformance  2  }  

 

mrpDomainBas i cCompli ance     MODULE-COMP LI ANCE  

    S TATUS                   current  

    D E S CRI P TI ON              "  

                B as i c  i mplement at i on  requirement s  for  MRP  s upport .  

                T he  agent  s hal l  s upport  t he  moni t oring  and  cont rol  

                o f  redundancy  domai ns .  

                "  

    MODULE                        

    MANDATORY-GROUP S  {         

                      mrpDomai nBas icGroup  

                     }  

 

    GROUP    mrpDomai nAdvancedGroup       

    D E S CRI P TI ON              "  

                            F o r  S NMP  agent s  i t  i s  opt ional  t o  s upport   

                            advanced moni t oring  and  cont rol  of  

                r edundancy  domains .  

                            "  

  : : =  {  mrpRedundancyCompli ances  1  }     

 

mrpDomai nManagerCompliance   MODULE-COMP LI ANCE  

    S TATUS                   c urrent  

    D E S CRI P TI ON              "  

                            Manager  i mplement at ion  requirement s  for  MRP  

                            s upport .  The  agent  s hall  s upport  t he  moni t oring  

                            a nd  cont rol  o f  redundancy  domains .  

                            "  

    MODULE                        

    MANDATORY-GROUP S         {         

                             mrpDomainBas icGroup,  

                             mrpDomainManagerGroup  

                            }  

 

    GROUP    mrpDomainBl ockingCnt rlGroup       

    D E S CRI P TI ON              "  

                 F o r  S NMP  agent s  i t  i s  opt ional  t o  s upport  bl ocking  cont rol .  

                            "  

 

    GROUP    mrpDomainDi agGroup       

    D E S CRI P TI ON              "  

                            F o r  S NMP  agent s  i t  i s  opt ional  t o  s upport   

                            moni t oring  of  t he  di agnos t ic  s t at us  of  MRP  domains .  

                            "  

  : : =  {  mrpRedundancyCompliances  2  }  

 

mrpI nt erconnect i onCompl iance     MODULE-COMP LI ANCE  

    S TATUS       c urrent  

    D E S CRI P TI ON  "  

                I mpl ement at i on  requirement s  for  MRP  I nt erconnect ion  s upport .  

                T he  agent  s hal l  s upport  t he  monit oring  and  cont rol  

                o f  Medi a  redundancy  I nt erconnect i on  domai ns .  

                "  

    MODULE                        

    MANDATORY-GROUP S  {         

                      mrpI nt erconnect ionBas icGroup  

                     }  

 

    GROUP    mrpI nt erconnect i onAdvancedGroup    

    D E S CRI P TI ON  "  

                F or  S NMP  agent s  i t  i s  o pt i onal  t o  s upport   

                advanced monit oring  and  cont rol  of  Media  

                r edundancy  I nt erconnect ion  domains .  

                "  

 

    GROUP    mrpI nt erconnect i onDiagGroup    

    D E S CRI P TI ON  "  
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                F or  S NMP  agent s  i t  i s  o pt i onal  t o  s upport   

                moni t oring  o f  t he  di agnos t ic  s t at us  o f  Media  

                r edundancy  I nt erconnect ion  domains .  

                "  

 

  : : =  {  mrpRedundancyCompli ances  3  }        
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--    E OF  
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An nex  A  
(normative)  

 
Opt i o n al  ear l i er  vers i on  o f  t h e  Au tomanager  p ro to co l  

 

A device  may support  backwards  compatibi l i ty  to  the  earl i er  vers ion  of  the  Au tomanager 
protocol .  I n  order  to  do  so,  i t  shal l  implement  the  MRA functi onal i ty  as  defi ned  i n  the  C lauses  
5,  6 ,  7  and  8  and  i n  add i ti on :  

•  Receive,  analyse  and  transmi t  MRA MRP_Test  frames  con tain ing  the  MRP_Option  data 
con ten t  g i ven  i n  Table  A. 1 :  

Tab l e  A . 1  – Compat i b l e  m od e  MRP_Opt i o n  f o r  MRP_Tes t  Su bs t i t u t i o n s   

Su bs t i t u t i o n  
n am e  

St ru c t u re  

MRP_Opti on  MRP_TLVHeader  (Type=0x7F) ,  MRP_OUI  (=0x08-00-06) ,  MRP_SubOpti on 1 ,  
[MRP_SubOpti on2]  

MRP_SubOpti on 1  MRP_Ed1 Type  (=0x00) ,  MRP_Ed1 Manu factu rerData  (=0x00,  0x00)  

MRP_SubOpti on2  MRP_SubTLVHeader (Type=0x03,  Leng th  =  0 )  

 

•  Receive,  analyse  and  transmi t  MRA MRP_TestMgrNAck and  MRP_TestPropagate  frames  
con tain ing  the  MRP_Option  data con ten t  g i ven  i n  Table  A. 2:  

Tab l e  A .2  – Compat i b l e  m od e  MRP_Opt i o n  f ram es  MRP_Tes tMg rNAck  
an d  MRP_Tes tPropag ate  Su bs t i t u t i o n s   

Su bs t i t u t i o n  
n am e  

St ru c t u re  

MRP_Opti on  MRP_TLVHeader  (Type=0x7F,  Leng th  =  0x1 A) ,  MRP_OUI  (=0x08-00-06) ,  
MRP_SubOpti on 1 ,  MRP_SubOpti on2  

MRP_SubOpti on 1  MRP_Ed1 Type  (=0x00) ,  MRP_Ed1 Manu factu rerData  (=0x00,  0x00)  

MRP_SubOpti on2  MRP_SubTLVHeader (Type=0x01  or  0x02, Leng th  =  0x1 2) ,  MRP_Pri o ,  MRP_SA,  
MRP_OtherMRMPrio ,  MRP_OtherMRMSA,  Padd i ng  (=0x00,  0x00)  
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COMMISSION  ÉLECTROTECHNIQUE INTERNATIONALE  

____________ 

 
RÉSEA U X DE  COM M U N I CA TI ON  I N DU STRI EL S –  

RÉSEA U X D' A U TOM A TI SM E A  H A U TE DI SPON I B I L I TE –  
 

Par t i e  2:  Pr o t o c o l e  d e  r ed o n d an c e  d u  s u p p o r t  (M RP)  
 

AVANT-PROPOS 

1 )  La  Comm iss i on  E l ectro techn i que  I n ternati onal e  ( I EC)  est  u ne  organ i sat i on  mond i ale  de  normal i sati on  
composée  de  l 'ensemble  des  com i tés  é l ectrotechn i ques  nat i onaux  (Com i tés  nati onaux  de  l ' I EC) .  L ' I EC  a  pou r 
ob jet  de  favori ser  l a  coopérati on  i n ternat i onal e  pou r tou tes  l es  questi ons  de  normal i sati on  dans  l es  domai nes  
de  l 'é l ectri ci té  e t  de  l 'é l ectron i que.  A  cet  e ffet,  l ' I EC  – en tre  au tres  acti vi tés  – publ i e  des  Normes  i n ternati onal es,  
des  Spéci f i cat i ons  techn i ques,  des  Rapports  techn i ques,  des  Spéci fi cat i ons  accessi bl es  au  publ i c  (PAS)  e t  des  
Gu i des  (c i -après  dénommés  "Publ i cati on (s)  de  l ' I EC") .  Leu r é l aborati on  est  con f i ée  à  des  com i tés  d 'études,  aux  
travaux  desquel s  tou t  Com i té  nat i onal  i n téressé  par  l e  su j et  trai té  peu t  parti c i per.  Les  organ isati ons  
i n ternati onal es ,  gouvernemen tal es  e t  non  gouvernemen tal es ,  en  l i ai son  avec  l ' I EC,  parti c i pen t  égal emen t  aux  
travaux.  L ' I EC  co l l abore  é tro i temen t  avec  l 'Organ i sati on  I n ternati onale  de  Normal i sat i on  ( I SO) ,  se l on  des  
cond i t i ons  f i xées  par  accord  en tre  l es  deux  organ i sati ons .  

2 )  Les  déci s i ons  ou  accords  o ffi c i e l s  de  l ' I EC  concernan t  l es  questi ons  techn i ques  représen ten t,  dans  l a  mesu re  
du  poss i bl e ,  un  accord  i n ternati onal  su r l es  su j ets  é tud i és ,  é tan t  donné  que  l es  Com i tés  nati onaux  de  l ' I EC  
i n téressés  son t  représen tés  dans  chaque  com i té  d 'études.   

3 )  Les  Publ i cati ons  de  l ' I EC  se  présen ten t  sous  l a  forme  de  recommandati ons  i n ternati onal es  et  son t  ag réées  
comme  te l l es  par  l es  Com i tés  nati onaux  de  l ' I EC.  Tous  l es  e fforts  rai sonnables  son t  en trepri s  afi n  que  l ' I EC  
s 'assu re  de  l 'exacti tude  du  con tenu  techn i que  de  ses  publ i cati ons;  l ' I EC  ne  peu t  pas  ê tre  tenue  responsable  de  
l 'éven tuel l e  mauvai se  u t i l i sat i on  ou  i n terprétati on  qu i  en  est  fai te  par  un  quel conque  u ti l i sateu r f i nal .  

4 )  Dans  l e  bu t  d 'encou rager  l ' un i form i té  i n ternati onale ,  l es  Com i tés  nati onaux de  l ' I EC  s 'engagen t,  dans  tou te  l a  
mesu re  poss ibl e ,  à  appl i quer  de  façon  transparen te  l es  Publ i cat i ons  de  l ' I EC  dans  l eu rs  publ i cati ons  nat i onal es  
e t  rég i onal es .  Tou tes  d i vergences  en tre  tou tes  Publ i cati ons  de  l ' I EC  e t  tou tes  publ i cati ons  nati onal es  ou  
rég i onal es  correspondan tes  do i ven t  ê tre  i nd i quées  en  termes  c l ai rs  dans  ces  dern i ères.  

5)  L ' I EC  e l l e-même  ne  fou rn i t  aucune  attestat i on  de  con form i té.  Des  o rgan i smes  de  certi f i cat i on  i ndépendan ts  
fou rn i ssen t  des  servi ces  d 'éval uati on  de  con form i té  e t ,  dans  certai ns  secteu rs ,  accèden t  aux  marques  de  
con form i té  de  l ' I EC.  L ' I EC  n 'est  responsable  d 'aucun  des  services  effectués  par  l es  organ i smes  de  cert i f i cati on  
i n dépendants.  

6)  Tous  l es  u t i l i sateu rs  do i ven t  s 'assu rer  qu ' i l s  son t  en  possessi on  de  l a  dern i ère  éd i t i on  de  cette  publ i cati on .  

7)  Aucune  responsabi l i té  n e  do i t  ê tre  impu tée  à  l ' I EC,  à  ses  adm in i s trateu rs,  employés,  auxi l i ai res  ou  mandatai res,  
y  compri s  ses  experts  part i cu l i ers  e t  l es  membres  de  ses  com i tés  d 'études  e t  des  Com i tés  nati onaux de  l ' I EC,  
pou r  tou t  pré j ud i ce  causé  en  cas  de  dommages  corporel s  e t  matéri e l s ,  ou  de  tou t  au tre  dommage  de  que lque  
natu re  que  ce  so i t ,  d i recte  ou  i nd i recte,  ou  pou r  supporter  l es  coû ts  (y  compri s  l es  frai s  de  j u st i ce)  e t  l es  
dépenses  décou lan t  de  l a  publ i cati on  ou  de  l 'u t i l i sati on  de  cette  Publ i cati on  de  l ' I EC  ou  de  tou te  au tre  
Publ i cati on  de  l ' I EC,  ou  au  créd i t  qu i  l u i  es t  accordé.   

8 )  L 'atten ti on  est  att i rée  su r  l es  références  normati ves  ci tées  dans  cette  publ i cati on .  L 'u ti l i sat i on  de  publ i cati ons  
référencées  est  obl i gato i re  pou r u ne  appl i cati on  correcte  de  l a  présen te  publ i cati on .  

La Norme i n ternationale  62439-2  a  été  établ i e  par l e  sous-comi té  65C:  Réseaux i ndustrie ls,  
du  com i té  d 'études  65  de  l ' I EC:  Mesure,  commande  et  au tomation  dans  l es  processus  
i ndustrie ls .  

Cette  deuxième  éd i ti on  annu le  et  remplace  la  première  éd i t i on  parue  en  201 0.  Cette  éd i tion  
consti tue  une  révis ion  techn ique.  

Cette  éd i ti on  i nclu t  l es  mod i fi cations  techn iques  majeures  su i van tes  par  rapport  à  l 'éd i t ion  
précéden te:  

– ajou t  d 'une  extension  de  protocole  pour sé lectionner au tomatiquement  l e  gestionnai re  de  
redondance  du  support;  

– ajou t  d 'un  protocole  pour connecter  de  man ière  redondan te  les  anneaux du  protocole  de  
redondance  du  support.  
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Le  texte  de  cette  norme  est  i ssu  des  documents  su i van ts:  

FDIS  Rapport  de  vote  

65C/834/FDIS  65C/841 /RVD  

 
Le  rapport  de  vote  i nd iqué  dans  le  tableau  ci -dessus  donne  tou te  i n formation  su r l e  vote  ayan t  
abou ti  à  l 'approbation  de  cette  norme.  

Cette  publ ication  a  été  réd igée  selon  l es  D i rectives  I SO/IEC,  Partie  2 .  

Cette  Norme  i n ternationale  doi t  ê tre  l ue  con jo in tement  avec l ' IEC  62439-1 .  

Une  l i s te  de  tou tes  l es  parties  de  la  série  I EC  62439,  publ iées  sous  l e  t i tre  général  Réseaux 
industriels de communication – Réseaux d'automatisme à haute disponibilité,  peu t  être  
consu l tée  su r l e  s i te  web de  l ' I EC.  

Le  com i té  a  décidé  que  le  con tenu  de  cette  publ i cation  ne  sera pas  mod i fi é  avan t  l a  date  de  
stabi l i té  i nd iquée  su r l e  s i te  web  de  l ' I EC  sous  "h ttp: //webstore. iec. ch "  dans  l es  données  
relati ves  à  la  publ i cation  recherchée.  A cette  date,  l a  publ i cation  sera  

•  recondu i te,  

•  supprimée,  

•  remplacée  par une  éd i ti on  révisée,  ou  

•  amendée.  

 

I M PORTA N T – L e  l o g o  " c o l o u r  i n s i d e"  q u i  s e  t r o u v e  s u r  l a  p ag e  d e  c o u v er t u r e  d e  
c et t e  p u b l i c at i o n  i n d i q u e  q u ' el l e  c o n t i en t  d es  c o u l eu r s  q u i  s o n t  c o n s i d ér ées  c o m m e 
u t i l es  à u n e  b o n n e  c o m p r éh en s i o n  d e  s o n  c o n t en u .  L es  u t i l i s at eu r s  d ev r ai en t ,  p ar  
c o n s éq u en t ,  i m p r i m er  c e  d o c u m en t  en  u t i l i s an t  u n e  i m p r i m an t e  c o u l eu r .  
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INTRODUCTION  

La série  IEC  62439  précise  l es  principes  perti nents  re lati fs  aux  réseaux de  hau te  d ispon ibi l i té  
qu i  satisfon t  aux  exigences  des  réseaux d 'au tomation  i ndustri e ls .   

A l 'état  exempt de  panne  du  réseau ,  l es  protocoles  de  la  série  I EC  62439  assuren t  une  
commun ication  de  données  fi able  et  con forme  à  l ' I SO/IEC/IEEE  8802-3  ( IEEE  802.3)  et  
préserven t  l e  caractère  déterm in iste  des  commun ications  en  temps  réel .  En  cas  de  panne,  de  
retrai t  e t  d ' i nserti on  d 'un  composant,  i l s  assuren t  des  temps  de  repri se  déterm in istes.   

Ces  protocoles  conservent  l a  total i té  des  fonctions  de  commun ication  Ethernet  classiques  
u ti l i sées  dans  le  monde  professionnel ,  ce  qu i  permet  de  con tinuer à  u ti l i ser l e  l og icie l .  

Le  marché  doi t  d i sposer de  plus ieu rs  so lu tions  réseau ,  qu i  présen ten t  des  caractéri sti ques  de  
performance  et  des  capaci tés  fonctionnel les  d i fféren tes  en  fonction  des  d i fféren tes  exigences  
d 'appl i cation .  Ces  solu tions  prennen t  en  charge  d i fféren ts  mécan ismes  et  topolog ies  de  
redondance  qu i  son t  i n tégrés  à  l ' I EC  62439-1  et  spéci fi és  dans  l es  au tres  parties  de  l a  série  
I EC  62439.  L' IEC  62439-1  d i stingue  également  l es  d i fféren tes  so lu tions  en  fou rn issan t  des  
l i gnes  d i rectrices  aux u ti l i sateurs.  

La série  I EC  62439  se  con forme  à  l a  s tructu re  et  aux  termes  généraux de  l a  série  I EC  61 1 58.  

La Commission  E lectrotechn ique  I n ternationale  ( IEC)  atti re  l 'atten tion  su r l e  fai t  qu ' i l  est  
déclaré  que  l a  con formi té  aux d isposi tions  du  présen t  document  peu t  impl iquer l 'u ti l i sation  
des  dro i ts  de  propriété  i n tel lectuel le  re lati fs  au  protocole  en  anneau  donné  à  l 'Article  5 .  Le  
Tableau  1  donne  une  vue  d 'ensemble  des  brevets  adéquats.  

Tab l eau  1  – I n f o r m at i o n s  d e  b r ev et   

N u m é r o  S t at u t  P ay s  N u m é r o  d e  b r e v e t  
o c t r o y é  o u   

N u m ér o  d ' ap p l i c at i o n  
(s i  en  at t e n t e)  

Ti t r e  

1  octroyé  US  US  6 , 430, 1 51  Local  ne tworki ng  wi th  redundancy 
properti es  havi ng  a  redundancy manager  

 octroyé  CA CA 2323429   

 octroyé  CN  CN  1 1 71 95   

 octroyé  NON  NO 330908   

 octroyé  EP  (AT,  BE ,  CH ,  
DE ,  DK,  ES ,  FR,  
GB,  I T,  NL,  SE)  

EP  1 062787   

 

L ' IEC  ne  prend  pas  posi ti on  quan t  à  l a  preuve,  à  l a  val i d i té  et  à  l a  portée  de  ces  d ro i ts  de  
propriété.  

Le  déten teur de  ces  d ro i ts  de  propriété  a  assuré  à  l ' I EC  qu ' i l  est  prêt  à  négocier des  l i cences  
avec l es  demandeurs  dans  l e  monde  en tier,  g ratu i tement ou  dans  des  cond i ti ons  raisonnables  
et  non  d iscrim inato i res.  A ce  propos,  l 'énoncé  du  déten teu r des  droi ts  de  propriété  est  
enreg istré  à  l ' I EC.  Des  i n formations  peuven t  être  demandées  à:  

S iemens  Aktiengesel lschaft  

Otto-Hahn-Ring  6  

Mun ich  81 739   

Al lemagne  
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et  

H i rschmann  Au tomation  and  Con trol  GmbH  

Stu ttgarter Strasse  45-51  

Neckartenzl i ngen  72654 

Al lemagne  

L'atten tion  est  d 'au tre  part  atti rée  su r l e  fai t  que  certains  des  éléments  du  présen t  document  
peuven t  fai re  l 'objet  de  d ro i ts  de  propriété  au tres  que  ceux qu i  on t  été  men tionnés  ci -dessus.  
L' I EC  ne  saurai t  être  tenue  pour responsable  de  ne  pas  avoi r  i den ti fié  de  te ls  d roi ts  de  
brevets  et  de  ne  pas  avoi r  s ignalé  leu r existence.  

L' ISO (www. i so.org /paten ts)  et  l ' I EC  (h ttp: //paten ts. iec. ch /)  main ti ennent  à  d isposi ti on  des  
bases  de  données  en  l i gne  des  brevets  re lati fs  à  l eu rs  normes.  Les  u ti l i sateurs  son t  
encouragés  à  consu l ter  ces  bases  de  données  pour obten i r l ' i n formation  la  plus  récente  su r  
l es  d ro i ts  de  propriété.  
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RÉSEA U X DE  COM M U N I CA TI ON  I N DU STRI EL S –  
RÉSEA U X D' A U TOM A TI SM E A  H A U TE DI SPON I B I L I TE –  

 
Par t i e  2:  Pr o t o c o l e  d e  r ed o n d an c e  d u  s u p p o r t  (M RP)  

 
 
 

1  Do m ai n e  d ' ap p l i c at i o n  

La série  I EC  62439  concerne  les  réseaux de  hau te  d ispon ibi l i té  pour l 'au tomation  reposant 
su r l a  technolog ie  I SO/IEC/IEEE  8802-3  ( IEEE  802.3)  (Ethernet) .  

La  présen te  partie  de  la  série  I EC  62439  spéci fi e  un  protocole  de  repri se  reposant  su r une  
topolog ie  en  anneau ,  conçu  pour réag i r  de  man ière  déterm in iste  su r une  seu le  défai l lance  
d 'une  mai l l e  i n terétage  ou  d 'un  commutateu r du  réseau ,  sous  le  contrô le  d 'un  nœud  du  
gesti onnai re  de  redondance  du  support  déd ié.  

2  Réf ér en c es  n o r m at i v es  

Les  documents  su i van ts  son t  ci tés  en  référence  de  man ière  normati ve,  en  i n tégral i té  ou  en  
partie ,  dans  l e  présen t  document  et  son t  i nd ispensables  pour son  appl ication .  Pour l es  
références  datées,  seu le  l ’ éd i ti on  ci tée  s ’appl i que.  Pour l es  références  non  datées,  la  dern ière  
éd i ti on  du  document  de  référence  s ’appl i que  (y  compris  l es  éven tuels  amendements) .  

I EC  60050-1 91 ,  Vocabulaire Electrotechnique International – Chapitre 191: Sûreté de 
fonctionnement et qualité de service 

I EC  61 1 58-6-1 0:201 4,  Réseaux de communication industriels – Spécifications des bus de 
terrain – Partie 6-10: Spécification du protocole de la couche application – Eléments de 
type 10 

I EC  61 784-1 ,  Réseaux de communication industriels – Profils – Partie 1: Profils de bus de 
terrain 

IEC  61 784-2,  Réseaux de communication industriels – Profils – Partie 2: Profils de bus de 
terrain supplémentaires pour les réseaux en temps réel basés sur l'ISO/IEC 8802-3 

I EC  62439-1 :201 0,  Réseaux industriels de communication – Réseaux d'automatisme à haute 
disponibilité – Partie 1: Concepts généraux et méthodes de calcu l   
I EC  62439-1 :201 0/AMD1 :201 2 1  

ISO/IEC  1 01 64-1 ,  Technologies de l'information – Interconnexion de systèmes ouverts (OSI) 
– Gestion-systèmes: Fonction de gestion d'objets 

I SO/IEC/IEEE  8802-3,  Standard for Ethernet (d ispon ible  en  ang lais  seu lement)  

I EEE  802. 1 D:2004,  IEEE Standard for Local and metropolitan area networks – Media Access 
Control (MAC) Bridges (d ispon ible  en  ang lais  seu lement)  

___________ 

1  I l  exi ste  u ne  vers i on  consol i dée  de  cette  publ i cati on  comprenan t  l ' I EC  62439-1 :201 0  e t  
l ' I EC  62439-1 :201 0/AMD1 :201 2 .  
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IEEE  802. 1 Q:201 1 ,  IEEE Standard for Local and metropolitan area networks – Media Access 
Control (MAC) Bridges and Virtual Bridge Local Area Network (d ispon ible  en  ang lais  
seu lement)  

3  Term es ,  d éf i n i t i o n s ,  ab rév i at i o n s ,  ac ro n ymes  et  con ven t i o n s  

3. 1  Term es  et  d éf i n i t i o n s  

Pour les  besoins  du  présent  document,  l es  termes  et  défi n i ti ons  donnés  dans  l ' I EC  60050-1 91  
et  dans  l ' I EC  62439-1 ,  ai ns i  que  les  su ivan ts  s 'appl iquent.  

3. 1 . 1   
p o r t  d ' i n tercon n ex i o n  
port  d 'un  commutateur u ti l i sé  pou r i n terconnecter deux topolog ies  en  anneau  

3. 1 . 2   
t o po l o g i e  d ' i n terco n n ex i o n  
topolog ie  dans  laquel le  deux topolog ies  en  anneau  son t  connectées  

3. 2  Ab rév i at i o n s  et  ac ron ymes  

Pour l es  besoins  du  présen t  document,  l es  abréviations  et  acronymes  donnés  dans  
l ' I EC  62439-1  s 'appl i quen t,  ai nsi  que  ceux i nd iqués  ci -dessous.  

ASE  Appl i cation  Service  E lement  (élément  d 'appl i cation  de  service)  

CCM  Con ti nu i ty  Check Messages  (messages  de  véri fi cation  de  la  con tinu i té)  

CFM  Connectivi ty  Fau l t  Management  (gesti on  de  panne  de  la  connecti vi té)  

CFM-MRP Connecti vi ty Fau l t  Management  for MRP  (gestion  de  panne  de  la  connecti vi té  
pour MRP)  

UC  Un i té  Centrale  

FDB Fi l tering  Database  (base  de  données  de  fi l trage)  

LC-mode  Link Check mode  (mode  de  véri f i cation  de  l iaison )  

LSB Least  S ign i fi can t  B i t  (bi t  de  po ids  faible)  

MAID  Main tenance  Associati on  ID  ( ID  d 'association  de  main tenance)  

MD  Main tenance  Domain  (domaine  de  main tenance)  

MD  Level  Main tenance  Domain  Level  (n i veau  du  domaine  de  main tenance)  

MEP Main tenance  End  Poin t  (po in t  d 'extrém i té  d 'association  de  main tenance)  

MEPID  Main tenance  Association  End  Poin t  ID  ( ID  de  po in t  d 'extrémi té  d 'association  de  
main tenance)  

M IB  Management  I n formation  Base  (base  d ' i n formations  de  gesti on )  

MRA Med ia  Redundancy Au tomanager (gesti onnai re  au tomatique  de  redondance  du  
support)  

MRC Med ia  Redundancy Cl ien t  (cl ien t  de  redondance  du  support)  

MRM  Med ia  Redundancy Manager (gestionnai re  de  redondance  du  support)  

MRP Med ia  Redundancy Protocol  (protocole  de  redondance  du  support)  

M IC  Med ia  Redundancy I n terconnection  Cl ien t  (cl i en t  d ' i n terconnexion  de  redondance  
du  support)  

M IM  Med ia  Redundancy I n terconnection  Manager (gesti onnai re  d ' i n terconnexion  de  
redondance  du  support)  

RC-mode  Ring  Check mode  (mode  de  véri fi cation  de  l 'anneau)  
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3. 3  Co n ven t i o n s  

Le  présen t  document  su i t  l es  conven tions  défin ies  dans  l ' I EC  62439-1 .  

4 Vu e  d ' en semb l e  d u  MRP  

Le  présent  document  présente  le  protocole  MRP  (Med ia  Redundancy Protocol ,  protocole  de  
redondance  du  support) ,  un  protocole  de  reprise  qu i  repose  su r une  topolog ie  en  anneau ,  
ains i  que  l ' i n terconnexion  redondante  des  anneaux du  MRP via  l e  protocole  d ' i n terconnexion  
de  redondance  du  support,  comme i l l ustré  à  la  Figure  1 .  

Le  MRP  est  conçu  pour réag i r  de  man ière  détermin iste  su r une  seu le  défai l lance  d 'une  mai l l e  
i n terétage  ou  d 'un  commutateur de  l a  topolog ie  en  anneau  ou  de  l a  topolog ie  d ' i n terconnexion .  

MRP  repose  su r l es  fonctions  de  l ' ISO/IEC/IEEE  8802-3  ( IEEE  802. 3)  et  de  l ' I EEE  802. 1 Q,  y  
compris  l a  base  de  données  de  fi l trage  (FDB,  Fi l tering  Data Base) ;  i l  se  trouve  en tre  l a  
couche  de  l iaison  de  données  et  l a  couche  d 'appl i cation  (vo i r  Fi gu re  2) .  

NOTE  L'organ i sati on  en  couches  est  cons i dérée  con forme  à  l ' I EC  61 1 58-1 .  

Un  réseau  con forme  au  MRP doi t  d i sposer d 'une  topolog ie  en  anneau  à plus ieurs  nœuds.  

L'un  des  nœuds  j oue  l e  rô le  de  gestionnai re  de  redondance  du  support  (MRM) .  Le  MRM  doi t  
observer et  con trôler l a  topolog ie  en  anneau  afin  de  réag i r  en  cas  de  panne  du  réseau .  
Le  MRM  envoie  pour cela  des  trames  sur  un  port  en  anneau  et  l es  reçoi t  de  l 'anneau  su r un  
au tre  port  en  anneau  et  i nversement.  

Les  au tres  nœuds  de  l 'anneau  j ouent  l e  rô le  de  cl ien ts  de  redondance  du  support  (MRC) .  
Un  MRC réag i t  en  fonction  des  trames  de  recon fi gu ration  reçues  du  MRM;  i l  peu t  détecter et  
s i gnaler des  changements  de  l i aison  su r ses  ports  en  anneau .   

Une  parti e  ou  l 'ensemble  des  nœuds  de  l 'anneau  peu t  également  commencer en  tan t  que  
gesti onnai re  au tomatique  de  redondance  du  support  (MRA) .  Les  MRA sélectionnen t  un  MRM  
en tre  eux via  un  protocole  de  sélection .  Les  au tres  MRA prennen t  l e  rô le  de  MRC.  

Chaque  nœud  de  l 'anneau  peu t  détecter l a  défai l l ance  ou  l a  repri se  d 'une  mai l l e  i n terétage  ou  
d 'un  nœud  avois inan t.  

Pour connecter deux anneaux de  MRP  de  man ière  redondan te,  des  rôles  supplémentai res  
son t  affectés  à  deux nœuds  de  chaque  anneau .  

L'un  des  nœuds  joue  l e  rô le  de  gestionnai re  d ' i n terconnexion  de  redondance  du  
support  (M IM) ,  en  plus  du  rô le  de  MRC ou  de  MRM.  Le  M IM  do i t  observer et  con trôler  la  
topolog ie  d ' i n terconnexion  redondan te  afi n  de  réag i r  en  cas  de  panne  de  l ' i n terconnexion .  
Pour couvri r  un  maximum  d 'appl icati ons,  deux méthodes  de  détection  son t  fou rn ies  dans  la  
présen te  Norme  i n ternationale.  Pou r observer l a  topolog ie  d ' i n terconnexion ,  l e  M IM  peu t  
réag i r  d i rectement  aux messages  de  noti f i cati on  de  changement  de  l a  l i ai son  du  port  
d ' i n terconnexion  (LC-mode)  ou  envoyer des  trames  d 'essai  su r  l e  port  d ' i n terconnexion  via  les  
anneaux connectés  et  l es  recevoi r  su r ses  ports  en  anneau  et  i nversement  (RC-mode) .  

Les  tro i s  au tres  nœuds  de  l a  topolog ie  d ' i n terconnexion  jouen t  l e  rô le  de  cl ien ts  
d ' i n terconnexion  de  redondance  du  support  (M IC) ,  en  pl us  du  rô le  de  MRC ou  de  MRM.  
Les  M IC  réag issen t  aux  trames  de  recon figu ration  reçues  par l e  M IM .  I l s  peuven t  détecter  et  
s ignaler  des  changements  de  l i ai sons  su r l eur  port  d ' i n terconnexion  et  peuven t  publ i er  des  
messages  de  noti fi cati on  de  changement  de  l i aison .   

Comme l e  décri t  l a  présen te  Norme  i n ternationale,  l e  LC-mode  a  l 'avan tage  de  restreindre  la  
charge  de  trame  d 'essai  d ' i n terconnexion  un iquement  au  n iveau  des  l iai sons  d ' i n terconnexion ,  
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alors  que  l e  RC-mode a  l 'avan tage  de  décharger les  M IC  du  trai tement  des  trames  d 'essai  
d ' i n terconnexion .  La sé lection  du  mode  doi t  ê tre  effectuée  con formément  aux exigences  de  
l 'appl i cation  et  ne  re lève  pas  du  domaine  d 'appl i cation  de  la  présen te  Norme  i n ternationale.  

Le  fourn isseur peu t  mettre  en  œuvre  l e  LC-mode  seu lement,  l e  RC-mode  seu lement  ou  les  
deux à  la  fo i s .  Le  M IM  et  tous  les  M IC  d 'une  topolog ie  d ' i n terconnexion  de  MRP doiven t  être  
con figurés  su r l e  même mode.  
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Manager ring  port or interconnection  port in  blocked state

Client ring  port or interconnection port in  forwarding  state

Non ring port

pri m ary
i n terco n n ect i o n

l i n k

s eco n d ary
i n terco n n ect i o n

l i n k

IEC  

A n g l ai s  Fr an ç ai s  

End  node  Nœud  d 'extrém i té  

MRP  ri ngs  Anneaux  du  MRP  

Redundant  MRP  i n terconnecti on  topo l ogy  Topol og i e  d ' i n terconnexi on  redondan te  du  MRP  

Primary i n terconnecti on  l i nk Li ai son  d ' i n terconnexi on  pri n cipal e  

Secondary i n terconnecti on  l i nk Li ai son  d ' i n terconnexi on  secondai re  

Manager ri ng  port  or  i n terconnecti on  port  i n  forward i ng  
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Port  en  anneau  ou  port  d ' i n terconnexion  du  
gesti onnai re  à  l ' é tat  FORWARDING  

Manager ri ng  port  or  i n terconnecti on  port  i n  b l ocked  
s tate  

Port  en  anneau  ou  port  d ' i n terconnexion  du  
gesti onnai re  à  l ' é tat  BLOCKED 

Cl i en t  ri ng  port  o r  i n terconnecti on  port  i n  forward i ng  
s tate  

Port  en  anneau  ou  port  d ' i n terconnexion  du  cl i en t  à  
l ' é tat  FORWARDING  

Non  ri ng  port  Port  qu i  n 'est  pas  en  anneau  

Fi g u r e  1  – Deu x  an n eau x  d e  M RP c o n n ec t és  d e  m an i èr e  
r ed o n d an t e  v i a  l ' i n t er c o n n ex i o n  d e  M RP 

Chaque  nœud  conforme  au  MRP  exige  un  é lément  commutateur con forme  à  l ' I EEE  802. 1 ,  
équ ipé  de  deux ports  en  anneau  connectés  à  un  anneau  et  do i t  pouvoi r  ten i r  au  moins  l 'un  
des  rô les  su ivan ts:  
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•  gesti onnai re  de  redondance  du  support  (MRM) ;  ou  

•  c l i en t  de  redondance  du  support  (MRC) ;  ou  

•  MRM  ou  MRC (mais  les  deux rô les  ne  do iven t  pas  être  acti fs  en  même  temps  su r l e  même  
anneau ) .  

Chaque  nœud  con forme  à  l ' i n terconnexion  de  redondance  du  support  exi ge  un  é lément 
commutateur con forme  à  l ' I EEE  802. 1 ,  équ ipé  de  deux ports  en  anneau  connectés  à  un  
anneau ,  ains i  qu 'un  port  d ' i n terconnexion  connecté  à  un  au tre  anneau  de  MRP;  i l  do i t  pouvoi r  
ten i r  au  moins  l 'un  des  rô les  su i van ts:  

•  à  l a  fo i s  MRC et  gestionnai re  d ' i n terconnexion  de  redondance  du  support  (M IM)  ( les  deux 
rô les  do ivent  être  acti fs  en  même temps) ;  ou  

•  MRM  et  M IM  ( les  deux rô les  doiven t  être  acti fs  en  même  temps) ;  ou  

•  à  l a  fo i s  MRC et  cl ien t  d ' i n terconnexion  de  redondance  du  support  (M IC)  ( les  deux rô les  
doiven t  être  acti fs  en  même  temps) ;  ou  

•  MRM  et  M IC  ( les  deux rôles  doiven t  être  acti fs  en  même temps) .  

P l us  de  deux anneaux de  MRP peuven t  être  connectés  de  man ière  redondan te  en  appl iquant  
plus ieurs  fo i s  l a  topolog ie  d ' i n terconnexion  redondan te  d 'un  anneau  à  d 'au tres.  Ains i ,  l es  
anneaux con tiennen t  p lus ieurs  nœuds  con figu rés  pou r être  M IM  et  M IC.  Une  connexion  
redondan te  de  plus  de  deux anneaux peu t  également  être  obtenue  par deux nœuds  d 'un  
anneau  con tenan t  pl usieu rs  i nstances  de  M IM  ou  de  M IC.  

Un  nœud  con forme  au  MRP  peu t  mettre  en  œuvre  pl usieurs  i nstances  de  fonctionnal i tés  
re lati ves  au  MRC,  MRM,  MRA,  M IM  ou  M IC.  Dans  ce  cas,  i l  do i t  respecter l es  règ les  de  
con fi guration  su i van tes:  

•  s i  au  moins  une  i nstance  de  M IM  ou  M IC  est  active  sur  un  nœud,  alors  une  seu le  i nstance  
de  MRC,  MRM  ou  MRA doi t  ê tre  active  sur  ce  nœud  au  même  moment;  

•  s i  p l us ieu rs  i nstances  de  MRC,  MRM  ou  MRA son t  acti ves  su r un  nœud,  alors  aucun  M IC  
ou  M IM  ne  do i t  ê tre  acti f  su r ce  nœud  au  même  moment;   

•  s i  p l us ieurs  i nstances  de  MRC,  MRM  ou  MRA son t  acti ves  su r un  nœud,  connectan t  ains i  
l es  anneaux re lati fs  connectés  aux ports  en  anneau  de  ce  nœud,  alors  aucun  au tre  nœud  
dans  le  réseau  ne  do i t  connecter  l es  mêmes  anneaux su r ses  i nstances  de  MRC,  MRM  ou  
MRA.   

Les  défin i t i ons  et  chapi tres  su i van ts  comportan t  l es  défin i t ions  du  MRP et  d ' i n terconnexion  
de  MRP  s'appl iquent  tou jours  à  une  i nstance  de  MRP ou  à  une  i nstance  d ' i n terconnexion  
de  MRP  par nœud  con forme.  L'acti vation  mu l tiple  d ' i nstances  de  MRP ou  d ' i n terconnexion  
de  MRP,  con formément  aux règ les  de  con figu ration  susmentionnées,  pourrai t  nécessi ter  des  
exigences  supplémentai res  re lati ves  au  bon  dérou lement  du  trai tement  de  trame et  du  
transfert  de  trame,  qu i  ne  re lèven t  pas  du  domaine  d 'appl icati on  du  présen t  document.   

NOTE  Des  ports  d ' i n terconnexi on  suppl émen tai res  peuven t  ê tre  u t i l i sés  pou r se  connecter  à  des  anneaux 
suppl émen tai res .  

Le  MRP  est  composé  d 'une  en ti té  de  service  et  d 'une  en ti té  de  protocole;  vo i r  l e  modèle  en  
pi le  à  la  Figu re  2 .  

L'en ti té  de  service  spéci fi e ,  de  man ière  abstrai te,  l e  service  vi s ible  en  externe  fou rn i  par l a  
couche  l i ai son  de  données  en  termes:  

•  d 'actions  et  d 'événements  prim i ti fs  du  service;  

•  de  paramètres  associés  à  chaque  action  et  événement  prim i t i f,  ai ns i  que  la  forme  qu ' i l s  
prennent  et;  

•  d ' i n teraction  en tre  ces  actions  et  événements  et  l eu rs  séquences  val i des.  

C
o
p
y
r
i
g
h
t
e
d
 
m
a
t
e
r
i
a
l
 
l
i
c
e
n
s
e
d
 
t
o
 
U
n
i
v
e
r
s
i
t
y
 
o
f
 
T
o
r
o
n
t
o
 
b
y
 
T
h
o
m
s
o
n
 
S
c
i
e
n
t
i
f
i
c
,
 
I
n
c
.
 
(
w
w
w
.
t
e
c
h
s
t
r
e
e
t
.
c
o
m
)
.
 
 
T
h
i
s
 
c
o
p
y
 
d
o
w
n
l
o
a
d
e
d
 
o
n
 
2
0
1
6
-
0
4
-
2
8
 
0
5
:
1
2
:
4
6
 
-
0
5
0
0
 
b
y
 
a
u
t
h
o
r
i
z
e
d
 
u
s
e
r
 
U
n
i
v
e
r
s
i
t
y
 
o
f
 
T
o
r
o
n
t
o
 
U
s
e
r
.
 
 
N
o
 
f
u
r
t
h
e
r
 
r
e
p
r
o
d
u
c
t
i
o
n
 
o
r
 
d
i
s
t
r
i
b
u
t
i
o
n
 
i
s
 
p
e
r
m
i
t
t
e
d
.



I EC  62439-2:201 6    I EC  201 6  – 1 79  – 

Le  MRP défin i t  l es  services  fou rn is:  

•  à  l a  couche  appl icati on  à  l a  fron tière  en tre  la  couche  appl i cation  et  l a  couche  l iaison  de  
données;  et  

•  à  l a  gestion  du  MRP à  la  fron tière  en tre  l a  couche  l i ai son  de  données  et  la  gestion  
du  MRP.  

 

An g l ai s  Fran çai s  

H igher-Layer  En t i ty  En ti té  de  couche  supéri eu re  

MRP  Managemen t  (Servi ce)  Gesti on  du  MRP  (Servi ce)  

MRP  (Protocol )  MRP  (Protocole)  

Data  Li nk Layer Couche  l i ai son  de  données  

Phys i cal  Layer  Couche  physi que  

Med ia  Access  Accès  au  support  

Bri dge  Pon t  

Fi g u re  2  – MRP  en  p i l e  

5  Compo rtem en t  d e  red on dan ce  d u  s u ppo r t  d e  MRP 

5. 1  Gén éral i t és  

Les  défin i ti ons  su i van tes  re lati ves  aux rô les  du  protocole  de  redondance  du  support  fon t  
tou jours  référence  à  une  i nstance  du  rôle  du  MRP.  

5.2  Po r t s  en  an n eau  

Le  MRM  et  l e  MRC doiven t  être  dotés  de  deux ports  en  anneau .  

Le  MRM  et  l e  MRC doiven t  pouvoi r  détecter l a  défai l lance  ou  l a  repri se  d 'une  l i aison  su r un  
port  en  anneau  selon  des  mécan ismes  reposan t  su r l ' ISO/IEC/IEEE  8802-3  ( I EEE  802.3) .  

Le  MRM  et  l e  MRC ne  doiven t  pas  transférer  l es  trames  MRP_Test,  MRP_TopologyChange  
et  MRP_LinkChange  vers  des  ports  qu i  ne  son t  pas  en  anneau .  

NOTE  I l  es t  attendu  que  l es  ports  en  anneau  se  comporten t  comme  s i  l es  protocol es  STP,  RSTP  ou  MSTP  é tai en t  
désacti vés.  
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Un  port  en  anneau  do i t  être  à  l 'un  des  états  de  port  ci -dessous:  

– D ISABLED 

Tou tes  l es  trames  do ivent  être  abandonnées.  

– BLOCKED 

Tou tes  l es  trames  do ivent  être  abandonnées,  à  l 'exception  des  trames  su ivantes:  

•  MRP_TopologyChange,  MRP_Test  et  MRP_TestMgrNAck;  

•  MRP_LinkChange  et  MRP_TestPropagate  à  parti r  d 'un  MRC;  

•  MRP_Option ;  

•  MRP_InTopologyChange  et  MRP_InLinkStatusPol l  à  parti r  d 'un  M IM;  

•  MRP_InLinkChange  à  parti r  d 'un  M IC;  

•  trames  spéci fi ées  dans  l e  Tableau  7-1 0  de  l ' I EEE  802. 1 D-2004  pour  mettre  l es  ports  à  
l 'état  "D iscard ing"  (ex:  LLDP,  I EEE  1 588-2008  PTP,  trames  peer- to-peer) ;   

•  trames  un iquement  générées  ou  u ti l i sées  par  l es  en ti tés  de  l a  couche  supérieure  de  ce  
nœud  et  qu i  ne  son t  jamais  transférées.   

– FORWARDING  

Tou tes  les  trames  do iven t  être  transférées  con formément au  comportement  re lati f  au  
transfert  de  l ' I EEE  802. 1 D.  

NOTE  L' I EEE  802. 1 D  fai t  référence  à  l ' é tat  du  port  correspondan t  à  BLOCKED  en  tan t  que  "D i scard i ng " .   

5. 3  Ges t i o n n ai re  d e  red on dan ce  d u  s u ppo r t  (MRM)  

Un  port  en  anneau  du  MRM  doi t  être  connecté  à  un  port  en  anneau  d 'un  MRC.  L'au tre  port  en  
anneau  de  ce  MRC doi t  ê tre  connecté  à  un  port  en  anneau  de  l 'au tre  MRC ou  au  deuxième 
port  en  anneau  du  MRM,  formant  ains i  une  topolog ie  en  anneau  comme i nd iqué  à  l a  Figure  3 .  
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end  node  nœud  d 'extrém i té  

swi tch i ng  end  node  nœud  d 'extrém i té  de  commu tati on  

BLOCKED BLOQUE  

Fi g u re  3  – Topo l o g i e  en  an n eau  d u  MRP avec  u n  g es t i o n n ai re  et  d es  c l i en ts  
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Le  MRM  doi t  con trô ler  l 'état  de  l 'anneau  en :  

•  envoyan t  des  trames  MRP_Test  à  i n terval le  con figu ré  dans  l es  deux d i recti ons  de  
l 'anneau ;  

•  con fi gu ran t  un  port  en  anneau  à l 'état  FORWARDING  et  l 'au tre  port  en  anneau  à  
l 'état  BLOCKED s ' i l  reçoi t  ses  propres  trames  MRP_Test  (cela  s i gn i fie  que  l 'anneau  est  
fermé,  voi r  Fi gu re  3) ;  

•  con fi gu ran t  l es  deux ports  en  anneau  à  l 'état  FORWARDING  s ' i l  ne  reçoi t  pas  ses  propres  
trames  MRP_Test  sur  l es  deux ports  en  anneau  dans  un  délai  con figu ré  con formément  à  
MRP_TSTdefau l tT,  MRP_TSTshortT et  MRP_TSTNRmax au  Tableau  59  (cela  s i gn i fie  que  
l 'anneau  est  ouvert,  vo i r  Figure  4) .  
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end  node  nœud  d 'extrém i té  

swi tch i ng  end  node  nœud  d 'extrém i té  de  commu tati on  

Fi g u re  4  – An n eau  o u ver t  d u  MRP avec  l e  MRM  

Le  mécan isme  su ivant  prend  en  charge  la  synchron isation  en tre  le  MRM  et  l e  MRC dans  les  
changements  de  topolog ie  en  anneau .  

Le  MRM  doi t  i nd iquer les  changements  d 'état  de  l 'anneau  aux MRC au  moyen  de  trames  
MRP_TopologyChange.  

Le  MRM  ne  doi t  pas  transférer de  trames  spéci fi ques  au  MRP ( trames  MRP_Test,  
MRP_TopologyChange,  MRP_LinkChange)  en tre  ses  ports  en  anneau .  

S i  l e  MRM  reçoi t  une  trame MRP_LinkUp ou  MRP_LinkDown,  i l  doi t  rédu i re  son  temps  de  
su rvei l lance  d 'essai  con formément  au  Tableau  59  afin  d 'accélérer  la  détection  de  l 'anneau  
ouvert.  Une  fo i s  l 'anneau  ouvert  détecté,  l e  MRM  doi t  con fi gu rer un  port  en  anneau  à 
l 'état  FORWARDING  et  doi t  envoyer l es  trames  MRP_TopologyChange  par ses  deux ports  en  
anneau .  

S i  l e  paramètre  MRP_REACT_ON_LINK_CHANGE  est  con figu ré,  vo i r  Tableau  41 ,  à  l a  
réception  d 'une  trame MRP_LinkDown ,  l e  MRM  doi t  immédiatement  con fi gu rer un  port  en  
anneau  à  l 'état  FORWARDING  pu is  doi t  envoyer les  trames  MRP_TopologyChange  par ses  
ports  en  anneau .  

… …
…

…
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Le  MRM  doi t  envoyer aux MRC une  trame  MRP_TopologyChange  avec l e  délai ,  au -delà  
duquel  l e  changement  de  topolog ie  en  anneau  sera appl iqué.  Le  paramètre  qu i  achemine  ce  
délai  est  appelé  MRP_In terval .  A l 'expi rati on  de  ce  délai ,  tous  l es  MRC doiven t  supprimer les  
i n formations  sur  l eu rs  ports  en  anneau  con tenues  dans  leu r base  de  données  de  
fi l trage  (FDB) .  

Chaque  MRC doi t  envoyer l e  délai  con fi gu ré  dans  le  paramètre  MRP_In terval  au  MRM  dans  
l es  trames  MRP_LinkUp et  MRP_LinkDown  pour l ' i n former du  délai  dans  lequel  l e  MRC 
changera l 'état  de  son  port  de  BLOCKED  à FORWARDING  ( trame MRP_LinkUp)  ou  de  
FORWARDING  à  BLOCKED  (trame  MRP_LinkDown) .  

Les  mesures  doiven t  être  i ncluses  afi n  d 'évi ter  que  le  MRM  ne  reste  à  l 'état  fermé  en  cas  de  
défai l lance  du  nœud.  

Le  MRM  ne  doi t  pas  transférer  l es  trames  MRP_InTest,  MRP_InLinkChange,  
MRP_InLinkStatusPol l  et  MRP_InTopologyChange  en tre  ses  ports  en  anneau  s i  l 'un  de  ses  
ports  en  anneau  correspond  à  l 'état  de  port  BLOCKED.  

Le  MRM  doi t  trai ter l es  trames  MRP_InTopologyChange.  I l  do i t  annu ler sa  FDB  fi l trage  s i  une  
trame  MRP_InTopologyChange  l 'exige  dans  un  i n terval l e  donné  MRP_In terval .  I l  do i t  envoyer 
une  trame  MRP_TopologyChange  s i  une  trame  MRP_InTopologyChange  l 'exige  afin  de  
garan ti r  que  tous  l es  MRC,  tous  l es  M IM  et  tous  l es  M IC  dans  le  domaine  de  l 'anneau  
annu len t  l eu r FDB en  même temps.  

5.4  Cl i en t  d e  red on dan ce  d u  s u ppo r t  (MRC)  

Chaque  MRC doi t  transférer  l es  trames  MRP_Test  reçues  su r  un  port  en  anneau  à  l 'au tre  port  
en  anneau  et  i nversement.  

S i  l e  MRC détecte  une  défai l lance  ou  une  reprise  de  l a  l i aison  d 'un  port  en  anneau ,  i l  peu t  
éventuel lement  s i gnaler l e  changement  en  envoyant  des  trames  MRP_LinkChange  par  ses  
deux ports  en  anneau .  Chaque  MRC doi t  transférer  l es  trames  MRP_LinkChange  reçues  su r 
un  port  en  anneau  à  l 'au tre  port  en  anneau  et  i nversement.  

Chaque  MRC doi t  transférer  l es  trames  MRP_TopologyChange  reçues  su r un  port  en  anneau  
à  l 'au tre  port  en  anneau  et  i nversement.  Chaque  MRC doi t  trai ter ces  trames.  I l  do i t  annu ler 
sa  FDB s i  une  trame MRP_TopologyChange  l 'exige  dans  un  i n terval le  donné  MRP_In terval .  

Chaque  MRC doi t  transférer l es  trames  MRP_InTest,  MRP_InLinkChange,  
MRP_InTopologyChange  et  MRP_InLinkStatusPol l  en tre  ses  ports  en  anneau  s i  aucun  M IM  
n i  M IC  n 'est  acti f  su r  l e  nœud  au  même  moment.  

5.5  Domai n e  d e  red on d an ce  

Le domaine  de  redondance  représente  un  anneau .  Par défau t,  tous  l es  MRM  et  MRC 
apparti ennen t  au  domaine  par défau t.  Un  ID  de  domaine  un ique  peu t  être  affecté  sous  forme 
d 'attribu t  clé  à  l 'ensemble  des  nœuds  d 'un  anneau .  Si  un  apparei l  appartien t  à  p lus ieurs  
anneaux,  i l  est  fondamental  de  d i fférencier  l es  trames  en  mettan t  en  œuvre  plus ieurs  
i nstances  de  MRM  ou  de  MRC.  Un  nœud  do i t  affecter  exactement  deux ports  en  anneau  
un iques  par  domaine  de  redondance.  

NOTE  Un  appare i l  peu t  d i sposer de  ports  au tres  que  l es  deux  attri bués  au  MRP.  Ces  au tres  ports  ne  son t  pas  
i n fl uencés  par  l e  MRP.  

5.6  Vér i f i cat i o n  d e  l i ai s o n  d e  s u ppo r t  

Pour amél iorer l a  qual i té  de  l a  détection  de  l i ai son  de  certains  ports  en  anneau  ou  
d ' i n terconnexion ,  un  protocole  de  véri fi cation  de  l iaison  de  support  peu t  être  u ti l i sé.  I l  do i t  ê tre  
u ti l i sé  pour l e  LC-mode.  
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Le  protocole  de  véri fi cation  de  l a  con tinu i té,  défin i  dans  l a  su i te  de  protocole  de  gestion  de  
panne  de  l a  connecti vi té  (CFM)  dans  l ' I EEE  802. 1 Q-201 1  et  spéci fié  ci -après  dans  l e  présen t  
document  sous  le  nom  gesti on  de  panne  de  la  connecti vi té  pour MRP  (CFM-MRP) ,  doi t  ê tre  
pris  en  charge  sous  forme  de  protocole  de  véri fi cation  de  l i ai son  du  support.  

Le  CFM-MRP doi t  ê tre  u ti l i sé  au  n iveau  des  ports  d ' i n terconnexion  du  M IM  et  des  M IC  s ' i l  
exploi te  l ' i n terconnexion  en  anneau  en  LC-mode.  Le  CFM-MRP peu t  être  u ti l i sé  au  n iveau  des  
ports  d ' i n terconnexion  s ' i l  explo i te  l ' i n terconnexion  en  anneau  en  RC-mode.   

Le  CFM-MRP peu t  également être  u ti l i sé  au  n i veau  des  ports  en  anneau  des  apparei ls  
du  MRP.  

5. 7  A p p l i c at i o n  d u  p r o t o c o l e  d e  v ér i f i c at i o n  d e  l a  c o n t i n u i t é  

5 . 7. 1  G én ér al i t és  

Lors  de  l 'appl i cation  du  protocole  CFM-MRP con formément  à  la  spéci fi cation  du  protocole  de  
véri f i cation  de  la  con tinu i té,  comme défin i  dans  l ' I EEE  802. 1 Q-201 1 ,  pour véri fi er  l es  l i aisons  
en tre  l es  ports  en  anneau  ou  d ' i n terconnexion ,  ces  dern iers  représen ten t  l es  po in ts  
d 'extrém i té  de  main tenance  (MEP)  appartenan t  au  domaine  de  main tenance  (MD)  et  à  une  
associati on  de  main tenance  (MA)  au  sens  de  l ' I EEE  802. 1 Q-201 1 .  

Un  apparei l  de  MRP,  qu i  appl ique  l e  protocole  CFM-MRP à  ses  ports  d ' i n terconnexion  ou  en  
anneau ,  doi t  créer  en  i n terne  un  événement  MAUTypeChangeInd  l orsque  l ' i nstance  
desti natai re  de  véri fi cation  de  l a  con ti nu i té  su r son  port  de  MRP a détecté  une  erreu r de  po in t  
d 'extrém i té  de  main tenance  à  d istance  (MEP) ,  via  l a  détecti on  d 'une  vi o lation  re lati ve  à  l a  
du rée  de  vie  des  messages  de  véri f i cation  de  l a  con tinu i té  (CCM)  à  parti r  de  l ' i n i t iateur 
du  CFM-MRP des  MEP  des  apparei ls  de  MRP à  d i stance  l i és.  

5. 7. 2  I n t er v al l e  d e  m es s ag e  d e  v ér i f i c at i o n  d e  l a  c o n t i n u i t é   

L' i n terval le  des  CCM  à  u ti l i ser  doi t  ê tre  de  3 , 33  ms  ou  1 0  ms  con formément  à  l ' I EEE  802. 1 Q-
201 1 .  

5. 7. 3  N i v eau  d u  d o m ai n e  d e  m ai n t en an c e   

Le  n iveau  du  domaine  de  main tenance  (MD  Level )  à  u ti l i ser en tre  deux ports  en  anneau  ou  
d ' i n terconnexion  de  deux apparei ls  de  MRP  doi t  ê tre  de  n iveau  0  pour l es  connexions  
physiques  de  n i veau  l es  plus  basses.  Par conséquen t,  l 'adresse  MAC mu l ti d i ffusion  de  CCM  
fi xe  01 -80-C2-00-00-30  est  affectée,  con formément  à  l ' I EEE  802. 1 Q-201 1 .  

5. 7. 4  I D  d ' as s o c i at i o n  d e  m ai n t en an c e  (M A I D,  M ai n t en an c e  A s s o c i at i o n  I D)  

L' ID  d 'association  de  main tenance  (MAID)  à  u ti l i ser,  con formément  à  l ' I EEE  802. 1 Q-201 1 ,  
peu t  être  spéci fié ,  comme défin i  dans  l e  Tableau  2 .  
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Tab l eau  2  – Co d ag e  d e  l ' I D  d ' as s o c i at i o n  d e  m ai n t en an c e  (M A I D)  

S o u s -t r am e  Val eu r  

Format  du  nom  de  domaine  de  main tenance  

(Chaîne  de  caractères)  

4  

Longueu r du  nom  de  domai ne  de  mai n tenance  Vari able  

Nom  de  domaine  de  main tenance  Chaîne  de  caractères  comportan t:  

– pou r  l es  ports  en  anneau :  

 l e  nom  de  domai ne  du  MRP  

– pou r  l es  ports  d ' i n terconnexi on :  

Le  nom  d ' i n terconnexi on  et  u ne  extens ion  de  
chaîne  . prm  pou r  l a  l i a i son  pri nci pale ,  . sec  pou r l a  
l i ai son  secondai re  ou  . na au  cou rs  du  démarrage.  a  

Format  cou rt  du  nom  de  MA 

(nombre  en ti er  de  2  octets)  

3  

Cou rte  l ongueur  du  nom  de  MA 2  

Cou rt  nom  de  MA deux  octets  avec:   

– pou r  l es  ports  en  anneau :   

     0x0000  

– pou r  l es  ports  d ' i n terconnexi on :  

     I D  d ' i n terconnexi on  MRP_I n ID .  
a  U n  i n i t i ateu r de  MEP  de  CCM  sai t  qu ' i l  e ffectue  l 'envoi  su r  u ne  l i ai son  secondai re  s i  l ' i n i t i ateu r de  MEP  qu i  

rés i de  su r  u n  M IM  ou  su r  u n  dest i natai re  de  MEP  reçoi t  l es  trames  du  CCM  d 'un  i n i t i ateu r  de  MEP  avec  un  
rô l e  de  M IM  spéci f i é  dans  l a  TLV spéci fi que  de  l ' I EC.  S i  ce  n 'est  pas  l e  cas,  i l  l ' envo i e  su r u ne  l i ai son  
pri ncipale .  

 

5. 7. 5  I D  d e  p o i n t  d ' ex t r ém i t é  d ' as s o c i at i o n  d e  m ai n t en an c e  (M EPI D)  

Le  con tenu  de  l ' ID  de  po in t  d 'extrémi té  d 'association  de  main tenance  de  2  octets  ne  relève  
pas  du  domaine  d 'appl ication  du  présen t  document.  

5. 7. 6  TL V d ' I D  d ' ém et t eu r  

L'u ti l i sation  de  l a  TLV d ' ID  d 'émetteur con formément à  l ' IEEE  802. 1 Q est  facu l tati ve  pour 
l e  MRP.  

5. 7. 7  TL V d ' ét at  d e  p o r t  

L'u ti l i sation  de  l a  TLV d 'état  de  port  con formément à  l ' I EEE  802. 1 Q est  facu l tati ve  pour 
l e  MRP.  

5. 7. 8  TL V d ' ét at  d ' i n t er f ac e  

L'u ti l i sati on  de  l a  TLV d 'état  d ' i n terface  con formément  à  l ' I EEE  802. 1 Q est  facu l tative  pour 
l e  MRP.  

5. 8  U t i l i s at i o n  av ec  d es  d i ag n o s t i c s  et  d es  al ar m es  

Si  l a  valeur TRUE  a  été  affectée  à  l 'attribu t  Véri fi cation  de  la  redondance  du  support,  l es  
événements  de  redondance  du  support  doiven t  déclencher des  événements  de  d iagnosti c  et  
des  noti f i cations  d 'alarme.  

5. 9  D i ag n o s t i c  d e  l ' an n eau  

Dans  un  domaine  de  redondance,  l e  trai tement des  événements  de  d iagnostic  su ivan ts  do i t  
être  m is  en  œuvre  par chaque  MRM:   
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•  S i  un  apparei l  est  configu ré  en  tan t  que  MRM,  mais  s ' i l  ne  j oue  pas  son  rô le  de  
gesti onnai re,  i l  do i t  s ignaler  un  événement  de  d iagnostic  MANAGER_ROLE_FAIL et  
suspendre  le  s i gnalement  de  tous  l es  au tres  événements  de  d iagnostic  de  redondance  du  
support  qu i  on t  eu  l i eu  pendan t  qu ' i l  ne  j ouai t  pas  le  rô le  de  gestionnai re.  

•  S i  u n  apparei l  j oue  l e  rô le  de  gestionnai re  et  s ' i l  détecte  un  au tre  MRM  acti f,  i l  do i t  
s ignaler  l 'événement  MULTIPLE_MANAGERS.  Cet  événement  peu t  se  produ i re  
s imu l tanément  avec l 'événement  d 'état  RING_OPEN  de  l 'anneau .  

•  S i  un  apparei l  j oue  l e  rô le  de  gesti onnai re  et  s ' i l  détecte  un  anneau  ouvert,  i l  do i t  s i gnaler 
l 'événement  RING_OPEN.  

Ces  événements  do iven t  être  s i gnalés  à  l 'aide  du  service  State  Change  (vo i r  7. 3) .  

NOTE  La présence  de  trames  MRP_Test  permet  de  véri f i er  l ' exi s tence  d 'un  MRM.   

5. 1 0  P l u s i eu rs  MRM  d an s  u n  s eu l  an n eau :  Op t i o n  d e  vo te  d u  g es t i o n n ai re  

5. 1 0 . 1  Gén éral i t és  

L'anneau  ne  do i t  comporter qu 'un  seu l  MRM  acti f,  même  s i  p lus ieu rs  nœuds  on t  cette  
capaci té.  

NOTE  1  La présence  de  pl us i eu rs  MRM  acti fs  amène  l 'anneau  à  se  d i vi ser  l u i -même  en  p l us i eu rs  segmen ts.  

Comme al ternati ve  à  la  con figu ration  manuel le  du  rô le  de  MRP,  s i  p l us ieu rs  nœuds  on t  la  
capaci té  de  deven i r  un  MRM  dans  l 'anneau ,  une  option  de  sé lecti on  du  gestionnai re  
amél iorée  spéci fiée  dans  la  présen te  Norme  i n ternationale  peu t  être  u ti l i sée  pour décider 
l equel  d 'en tre  eux devra fi nalement  deven i r  l e  MRM,  alors  que  l es  au tres  nœuds  j oueron t  l e  
rô le  de  MRC comme ind iqué  à  l a  Fi gure  5  et  l a  Figu re  6 .  A cet  égard ,  l es  nœuds  avec la  
capaci té  de  j ouer l e  rô le  de  MRM  fon t  l 'objet  de  priori tés  d i fféren tes  qu i  do iven t  être  
acheminées  dans  la  zone  MRP_Prio  de  l a  trame  MRP_Test.  

S i  une  option  destinée  à  p lus ieurs  MRM  d 'un  seu l  anneau  est  u t i l i sée,  alors  tous  les  MRM  de  
cet  anneau  doiven t  prendre  en  charge  la  même option  de  sé lection  du  gesti onnai re,  comme 
défi n i  dans  le  présen t  document.  

Les  MRM  qu i  prennen t  en  charge  l 'option  de  sé lection  du  gesti onnai re  son t  appelés  
gesti onnai res  au tomatiques  de  redondance  du  support  ou  MRA.  

Le  rô le  des  MRA est  un  rô le  de  MRP qu i  comprend  à  la  fo is  l es  rô les  MRM  de  type  MRP et  
MRC.  En  ou tre,  l e  MRA a  l a  capaci té  de  passer à  tou t  moment,  en  foncti on  du  protocole  de  
vote,  de  son  rôle  opérationnel  i n i t i al  de  gesti onnai re  (MRA)  au  rô le  opérationnel  cl ien t  (MRC) ,  
et  vice-versa,  en  coord inati on  avec d 'éven tuels  au tres  MRA dans  l 'anneau .  

NOTE  2  Pou r  sou l i gner  ce  pri nci pe,  l es  expl i cati ons  su i van tes  u t i l i sen t  l ' expression  MRM  pou r  l e  MRA restan t  qu i  
assu re  l a  gesti on  de  l 'anneau ,  b i en  que  l e  d i spos i t i f  con ti nue  d 'être  MRA,  e t  donc  tou jou rs  capable  de  vo ter  à  
nouveau .  

La Figure  5  présen te  un  anneau  de  MRP au  démarrage  du  réseau  avec deux apparei ls  qu i  
j ouen t  l e  rô le  admin istrati f  de  MRA.  
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Fi g u re  5  – An n eau  d e  MRP avec  u n  MRA  au  d émarrag e  d u  réseau  

La Figure  6  présen te  le  même  anneau  de  réseau  après  la  m ise  en  place  du  processus  de  
sélection  du  gesti onnai re.  Le  MRA est  passé  aux rôles  de  MRM  et  MRC du  MRP.   
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Fi g u re  6  – An n eau  d e  MRP  ap rès  l e  p ro cessu s  d e  s é l ec t i o n  d u  g es t i o n n ai re  
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5. 1 0 .2  Pr i n c i pe  d e  base  d u  p ro cessu s  d e  s é l ec t i o n  d u  g es t i o n n ai re  

La sélection  du  gestionnai re  est  un  processus  facu l tati f  un iquement  destiné  aux apparei ls  qu i  
peuven t  j ouer l e  rô le  de  MRM  dans  le  MRP.  

La phase  de  sé lection  du  gestionnai re  du  MRP  doi t  se  dérou ler j uste  après  le  démarrage  de  
l 'apparei l ,  mais  avant  que  l 'apparei l  ne  commence  à  prendre  l 'un  des  éventuels  rô les  de  MRM  
ou  de  MRC du  MRP.   

La façon  don t  l a  fonctionnal i té  de  base  du  processus  de  sélection  du  gestionnai re  doi t  se  
dérou ler  est  décri te  ci -après:  

•  Chaque  nœud  de  réseau  de  l 'anneau  avec l es  capaci tés  de  ten i r  l e  rô le  de  MRM  et  pri s  en  
charge  par l 'option  de  sé lection  du  gesti onnai re,  appelé  alors  gesti onnai re  (au tomatique)  
ou  s implement  MRA,  peu t  être  défin i  pour  l e  rô le  de  gestionnai re  (au tomatique)  du  MRP 
aux valeu rs  d 'us ine  par  défau t.  

•  Chaque  MRA doi t  se  vo i r  affecter une  valeur de  priori té  (MRP_Prio) .  En fi n ,  cette  
valeur MRP_Prio ,  associée  à  l 'adresse  MAC,  abou ti t  su r une  priori té  un ique.  P lus  l a  
valeur MRP_Prio  est  faible,  p lus  l a  priori té  est  é levée.  Si  l es  apparei ls  on t  des  valeurs  
MRP_Prio  i den ti ques,  l a  valeur de  l 'adresse  MAC de  l 'apparei l  tranche.  P lus  
l 'adresse  MAC est  faible,  pl us  l a  priori té  est  é levée.  

•  Au  démarrage,  chaque  nœud  de  réseau  de  MRA doi t  l ancer le  processus  de  sé lecti on  du  
gesti onnai re  et  do i t  envoyer l es  trames  MRP_Test.  

•  Les  au tres  MRA doivent  recevoi r  l es  trames  MRP_Test  et  do ivent  comparer leu r propre  
priori té  avec la  pri ori té  du  prochain  MRA.  S' i l s  on t  b ien  la  priori té  l a  p lus  é levée,  i l s  
do iven t  obl iger l e  gesti onnai re  à  d istance  qu i  envoie  la  trame  MRP_Test à  abandonner le  
rô le  MRA pour prendre  le  rô le  de  MRC via  l 'envoi  d 'un  accusé  de  réception  de  
gesti onnai re  d 'essai  négati f.  

•  Le  MRA ou  l e  MRM  don t  la  priori té  est  la  p lus  é levée  doi t  deven i r  l 'un ique  MRM  de  
l 'anneau .  I l  doi t  dès  l ors  commencer à  gérer  l 'anneau  con formément  au  MRP.  

•  S i  l e  MRM  chois i  à  l 'aide  de  l 'option  de  sé lecti on  du  gestionnai re  n 'apparti en t  pl us  à  
l 'anneau  ou  fai t  preuve  de  défai l lances  pendan t  l 'explo i tati on ,  l e  processus  de  sélection  
doi t  recommencer et  l a  prochaine  priori té  de  MRA doi t  prendre  l e  re lais .   

•  S i  u n  MRA supplémentai re  est  i n tégré  à  un  anneau  comptan t  déjà  un  MRM  sélectionné,  
alors  ce  dern ier  échangera les  trames  MRP_Test  avec le  MRA récemment  i n tégré  afin  de  
décider l equel  des  deux restera ou  deviendra l e  MRM.  

•  Pour que  l 'option  de  sé lection  du  gestionnai re  fonctionne  correctement,  tous  l es  apparei l s  
de  l 'anneau  dotés  du  rô le  de  gesti onnai re  doiven t  être  défin is  comme gesti onnai res  
(au tomatiques)  du  MRP ou  doivent  conserver l e  rô le  de  cl ien ts  du  MRP.  En  revanche,  au  
moins  un  apparei l  de  l 'anneau  doi t  ê tre  défin i  comme gestionnai re  (au tomatique)  ou  
gestionnai re  du  MRP.  

•  S i  un  MRM  qu i  ne  d i spose  pas  des  capaci tés  su ffi san tes  pou r deven i r  un  MRA fai t  partie  
de  l 'anneau  de  réseau ,  i ndépendamment  du  fai t  que  l 'anneau  so i t  ouvert  ou  fermé,  tous  
l es  MRA doiven t  être  con figu rés  pour l e  rô le  de  MRC.   

NOTE  La  con fi gu rati on  du  MRA su r  l e  rô l e  du  MRC  n 'est  pas  au tomati quemen t  exécu tée  par  l e  processus  de  vote  
du  gesti onnai re  au tomati que,  mai s  b i en  par l 'u t i l i sateu r.  

5. 1 0 . 3  Le  p ro ces su s  d e  s é l ec t i o n  d u  g es t i o n n ai re   

Le  processus  de  sé lection  du  gesti onnai re  doi t  se  dérou ler  de  l a  man ière  décri te  ci -après:  

– Au  démarrage,  tous  l es  MRA doivent  l ancer l e  processus  de  sélection  du  gesti onnai re.  

– Chaque  MRA doi t  commencer à envoyer les  trames  MRP_Test  sur  l es  deux ports  en  
anneau .  La trame MRP_Test  do i t  con ten i r  la  valeur MRP_Prio  de  priori té  des  MRA.  

– Les  trames  MRP_Test  reçues  ne  doiven t  être  transférées  qu 'à l 'hôte  l ocal .  
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– Les  valeurs  de  pri ori té  des  gestionnai res  à  d istance  con tenues  dans  les  trames  MRP_Test  
reçues  do iven t  être  comparées  par l es  MRA avec leu r priori té ,  comme décri t  en  5 . 1 0. 2.  S i  
l a  pri ori té  des  MRA est  supérieure  à  l a  priori té  reçue,  une  trame  d 'accusé  de  réception  de  
gesti onnai re  d 'essai  négati f  (MRP_TestMgrNAck)  do i t  ê tre  envoyée,  accompagnée  de  
l 'adresse  MAC des  gesti onnai res  à  d istance  en  gu ise  d ' i n formations  supplémentai res.  

– S i  un  accusé  de  réception  de  gestionnai re  d 'essai  négati f  (MRP_TestMgrNAck)  avec sa 
propre  adresse  MAC est  reçu ,  l e  MRA destinatai re  doi t  i n i ti er  sa  transi ti on  vers  le  rô le  du  
cl i en t  (MRC) ;  pour ce la:  

•  i l  en reg istre  l 'adresse  MAC et  l a  priori té  du  gesti onnai re  don t  l a  priori té  est  l a  p lus  
é levée;  

•  i l  j oue  le  rô le  de  cl i en t  et  d i ffuse  l e  changement  de  rô le,  ai ns i  que  les  i n formations  
re lati ves  au  gestionnai re  don t  la  priori té  est  l a  plus  é levée,  via  une  trame 
MRP_TestPropagate  envoyée  su r ses  deux ports  en  anneau .  

– Lorsqu ' i l  endosse  l e  rô le  de  cl ien t  de  MRP,  i l  do i t  transférer l es  trames  MRP_Test en tre  
l es  ports  en  anneau ,  comme un  MRC normal .  I l  do i t  également  transférer  l es  trames  
MRP_Test  à  l 'UC  de  l 'hôte.   

– Le  MRA qu i  j oue  l e  rô le  de  cl i en t  doi t  ensu i te  su rvei l l er  s i  l e  gestionnai re  enreg istré  don t  l a  
pri ori té  est  l a  plus  é levée  fonctionne  tou jou rs,  à  savoi r  s ' i l  reçoi t  encore  des  trames  
MRP_Test  de  la  part  dud i t  gestionnai re.  

– La trame MRP_TestPropagate  do i t  ê tre  u ti l i sée  pour i n former l es  au tres  apparei ls  qu i  
corresponden t  à  des  MRA jouan t  l e  rô le  de  cl ien ts  au  su jet  du  changement  de  rô le  et  du  
nouveau  gestionnai re  don t  l a  priori té  est  la  plus  é levée.  En  fonction  de  cela,  l es  cl ien ts  qu i  
reçoiven t  cette  trame doiven t  mettre  à  j our l es  i n formations  qu ' i l s  possèden t  su r l e  
gesti onnai re  don t  l a  pri ori té  est  la  plus  é levée.  Ains i ,  l es  cl i en ts  conserven t  l eu r rô le  de  
cl i en t  en  cas  de  changement  du  rô le  du  gestionnai re  su rvei l l é  don t  la  pri ori té  est  l a  p lus  
é levée.  

– Les  trames  MRP_TestMgrNAck et  MRP_TestPropagate  doiven t  être  envoyées  par  
l ' i n terméd iai re  de  l 'adresse  mu l t id i ffus ion  de  destinati on  MC_TEST.  

– S i  l e  MRA qu i  j oue  l e  rô le  de  cl i en t  reconnaît  (via  l 'expi rati on  de  la  su rvei l lance  de  l a  
réception  de  l a  trame  MRP_Test)  l a  défai l lance  du  gestionnai re  don t  l a  pri ori té  est  l a  pl us  
é levée,  i l  do i t  reprendre  l e  rô le  de  gestionnai re.  I l  do i t  par  conséquent  l ancer un  nouveau  
processus  de  sé lection  du  gestionnai re  avec l es  au tres  MRA qu i ,  pour  des  raisons  
semblables,  on t  repris  tou t  comme l u i  l eur  rô le  de  gestionnai re.  

La Figu re  7  présen te  l 'évolu tion  des  échanges  de  trame  au  cours  de  l a  phase  de  sé lection  du  
gesti onnai re:  
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Fi g u re  7  – Pro cessu s  d e  s é l ec t i o n  d u  g es t i o n n ai re  

•  Un  établ i ssement  de  l i aison  (accusé  de  réception  d 'essai  négati f)  est  exigé  pour garan ti r  
que  l e  gesti onnai re  don t  la  priori té  est  l a  p lus  é levée  se  trouve  dans  l 'anneau .  Cet  
établ i ssement  de  l i ai son  est  nécessai re,  con formément  aux règ les  de  transfert  de  trame  
relati ve  au  commutateur,  car  i l  permet  aux trames  MRP_Test  d 'un  apparei l  qu i  j oue  le  rô le  
de  gestionnai re  s i tué  hors  de  l 'anneau ,  connecté  via  son  port  en  anneau  à un  port  qu i  
n 'est  pas  en  anneau  d 'un  apparei l  de  MRP  qu i  fai t  partie  de  l 'anneau ,  d 'être  égalemen t  
transférées  dans  l 'anneau ,  s i  un  commutateu r sans  capaci té  de  fi l trage  "en tran t"  (" fi l trage  
en tran t" )  est  u ti l i sé.   

La Figure  8  i l l ustre  un  anneau  de  MRP avec un  MRA (MRA2)  s i tué  hors  de  l 'anneau .  
Le  MRA2  est  connecté  via  l 'un  de  ses  ports  en  anneau  à un  port  qu i  n 'est  pas  en  anneau  d 'un  
apparei l  qu i  fai t  partie  de  l 'anneau .  Les  trames  respecten t  l es  règ les  de  transfert  défi n ies  
en  5 . 2 .  
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end  node  nœud  d 'extrém i té  

swi tch i ng  end  node  nœud  d 'extrém i té  de  commu tati on  

BLOCKED BLOQUE  

Fi g u re  8  – MRA  s i t u é  h o rs  d e  l ' an n eau  d e  MRP 

•  Même  s i  l e  gestionnai re  MRA1  don t  l a  priori té  est  p lus  basse  reçoi t  l es  trames  d 'essai  de  
l a  part  du  gestionnai re  MRA2  don t  l a  pri ori té  est  plus  é levée,  l e  MRA2 ne  reçoi t  pas  les  
trames  d 'essai  de  la  part  du  MRA1 ,  car e l l es  ne  son t  pas  transférées  vers  des  ports  qu i  ne  
son t  pas  en  anneau ,  ce  qu i  l es  exclu t  du  processus  de  sé lecti on .  Le  MRA2 n 'envoie  donc 
pas  d 'accusé  de  réception  d 'essai  négati f  e t  l e  MRA1  gardera son  rô le  de  MRM.  S i  
l e  MRA1  étai t  doté  d 'une  priori té  pl us  é levée  que  l e  MRA2,  l e  MRA1  enverrai t  des  accusés  
de  réception  d 'essai  négati fs ,  mais  ces  dern iers  ne  parviendraien t  pas  j usqu 'au  MRA2,  
pu isqu ' i l s  ne  son t  pas  transférés  non  plus  vers  les  ports  qu i  ne  son t  pas  en  anneau .  

5. 1 1  BLOCKED  n on  p r i s  en  ch arg e  (o p t i o n )  

Si  un  MRC ne  peu t  pas  prendre  en  charge  l 'état  de  port  BLOCKED  au  n iveau  de  ses  ports  en  
anneau ,  i l  do i t  l e  s ignaler  dans  l e  paramètre  correspondant  des  trames  MRP_LinkChange.  

S i  un  MRC ne  prend  pas  en  charge  l 'état  BLOCKED  dans  un  anneau ,  un  MRM  doi t  alors  
prendre  en  charge  des  fonctionnal i tés  supplémentai res  (voi r  Tableau  40  et  Tableau  41 ,  
MRP_BLOCKED_SUPPORTED) .   

5. 1 2  Po r t  d ' i n t ercon n ex i o n  

Le  M IM  et  l e  M IC  do ivent  être  équ ipés  d 'un  port  d ' i n terconnexion .  

Le  M IM  et  l e  M IC  doiven t  pouvoi r  détecter  la  défai l lance  ou  l a  repri se  d 'une  l iaison  d 'un  port  
d ' i n terconnexion  comme su i t:  

– à  l 'aide  de  mécan ismes  de  détection  de  l i ai son  d 'après  l ' I SO/IEC/IEEE  8802-3  
( I EEE  802.3)  
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En  ou tre,  l orsqu 'un  des  mécan ismes  su ivants  est  appl i qué  ou  l es  deux:  

– protocole  de  véri fi cation  de  l i aison  du  support  en tre  l es  ports  d ' i n terconnexion .  Le  
protocole  de  véri fi cati on  de  l i aison  du  support  do i t  ê tre  u ti l i sé  au  n iveau  du  port  
d ' i n terconnexion  du  M IM  et  des  M IC  s i  l e  M IM  est  con figu ré  en  mode  de  véri f i cation  de  
l i ai son  (LC-mode)  et  i l  peu t  être  u ti l i sé  s i  l e  M IM  est  con fi gu ré  en  mode  de  véri fi cati on  de  
l 'anneau  (RC-mode) .  

– trame  MRP_InTest  périod ique  qu i  do i t  ê tre  envoyée  et  reçue  par  l e  M IM  su r ses  ports  en  
anneau  et  son  port  d ' i n terconnexion  et  do i t  être  transférée  par l es  M IC  su r l eu rs  ports  en  
anneau  et  l eu r port  d ' i n terconnexion .  Ce  mécan isme  do i t  être  u ti l i sé  pour  l e  RC-mode  et  
ne  do i t  pas  être  u ti l i sé  pour l e  LC-mode.   

Le  M IM  et  l e  M IC  ne  doiven t  pas  transférer  l es  trames  MRP_InTest,  MRP_InTopologyChange,  
MRP_InLinkStatusPol l  et  MRP_InLinkChange  à  d 'au tres  ports  que  l es  ports  en  anneau  ou  le  
port  d ' i n terconnexion .  

Le  port  d ' i n terconnexion  doi t  ê tre  à  l 'un  des  états  de  port  ci -dessous:  

– D ISABLED 

Tou tes  l es  trames  do ivent  être  abandonnées.  

– BLOCKED 

Tou tes  l es  trames  do ivent  être  abandonnées,  à  l 'exception  des  trames  su ivan tes:  

•  MRP_InTest;  

•  MRP_InLinkChange  et  MRP_InTopologyChange;  

•  MRP_InLinkStatusPol l ;  

•  Trames  de  véri fi cation  de  l iaison  du  support  du  CFM-MRP con formément à  
l ' I EEE  802. 1 Q-201 1 ;  

•  Trames  spéci fi ées  dans  l e  Tableau  7-1 0  de  l ' I EEE  802. 1 D-2004 pour mettre  l es  ports  à  
l 'état  "D iscard ing"  (ex:  LLDP,  I EEE  1 588-2008  PTP,  trames  peer- to-peer) ;   

•  Trames  un iquement  générées  ou  u ti l i sées  par l es  en ti tés  de  l a  couche  supérieure  de  
ce  nœud  et  qu i  ne  son t  jamais  transférées.   

– FORWARDING  

Tou tes  l es  trames  do ivent  être  transférées  con formément au  comportement  re lati f  au  
transfert  de  l ' I EEE  802. 1 D.  

NOTE  L' I EEE  802. 1 D  fai t  référence  à  l ' é tat  du  port  correspondan t  à  BLOCKED  en  tan t  que  "D i scard i ng " .   

5. 1 3  G es t i o n n ai r e  d ' i n t er c o n n ex i o n  d e  r ed o n d an c e  d u  s u p p o r t  (M I M )  

Le  port  d ' i n terconnexion  du  M IM  doi t  ê tre  connecté  au  port  d ' i n terconnexion  d 'un  M IC  dans  un  
au tre  anneau  du  MRP;  l e  port  d ' i n terconnexion  d 'un  M IC  dans  le  même  anneau  do i t  être  
connecté  au  port  d ' i n terconnexion  d 'un  M IC  dans  cet  au tre  anneau  du  MRP.  Une  topolog ie  
d ' i n terconnexion  du  MRP  est  alors  formée  comme ind iqué  à  la   Fi gure  9 .  
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end  node  nœud  d 'extrém i té  

swi tch i ng  end  node  nœud  d 'extrém i té  de  commu tati on  

BLOCKED BLOQUE  

Fi g u r e  9  – To p o l o g i e  d ' i n t er c o n n ex i o n  d u  M RP 

Le  M IM  do i t  con trô ler l 'état  de  son  port  d ' i n terconnexion  comme su i t:  

– en  réag issan t  d i rectement  un iquement  aux noti fi cations  de  changement de  la  l i aison  du  
port  d ' i n terconnexion  des  M IC  et  à  parti r  de  son  propre  port  d ' i n terconnexion  (mode  de  
véri fi cation  de  l i aison :  LC-mode) ;  

– ou  en  réag issan t  de  man ière  facu l tati ve  aux trames  MRP_InTest  (mode  de  véri f i cation  de  
l 'anneau :  RC-mode) ;  

– en  con figu rant  son  port  d ' i n terconnexion  en  état  BLOCKED  s i :  

•  i l  est  en  LC-mode  et  reçoi t  des  noti f i cations  d 'établ i ssement  de  l i aison  du  port  
d ' i n terconnexion  à  parti r  de  son  propre  port  d ' i n terconnexion  et  à  parti r  des  M IC  de  
l ' i n terconnexion  (cela s i gn i fi e  que  la  topolog ie  d ' i n terconnexion  est  fermée,  
vo i r  Figu re  9) ;  

•  i l  est  en  RC-mode  et  reçoi t  ses  propres  trames  MRP_InTest  (cela s i gn i fi e  que  la  
topolog ie  d ' i n terconnexion  est  fermée,  voi r  Figure  9) .  

– en  con figuran t  l e  port  d ' i n terconnexion  en  état  FORWARDING  s i :  
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•  i l  est  en  LC-mode et  reçoi t  une  noti f i cation  d ' i n terruption  de  l iaison  du  port  
d ' i n terconnexion  à  parti r  d 'au  moins  un  des  M IC  de  l ' i n terconnexion  (cela s i gn i fi e  que  
l a  topolog ie  d ' i n terconnexion  est  ouverte,  vo i r  Figu re  1 0) ;  

•  i l  est  en  RC-mode  et  ne  reçoi t  pas  ses  propres  trames  MRP_Test dans  un  délai  
con figu ré  con formément  à  MRP_IN_TSTdefau l tT et  MRP_IN_TSTNRmax au  
Tableau  59  (cela  s ign i fie  que  la  topolog ie  d ' i n terconnexion  est  ouverte,  vo i r  Figure  1 0) .  
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end  node  nœud  d 'extrém i té  

swi tch i ng  end  node  nœud  d 'extrém i té  de  commu tati on  

BLOCKED BLOQUE  

Fi g u r e  1 0  – I n t er c o n n ex i o n  en  an n eau  d u  M RP o u v er t e  

Le  mécan isme  su ivan t  prend  en  charge  la  synchron isation  en tre  le  M IM  et  l e  M IC  dans  l es  
changements  de  topolog ie  d ' i n terconnexion .  

Le  M IM  do i t  i nd iquer les  changements  dans  l 'état  de  topolog ie  d ' i n terconnexion  aux M IC,  ains i  
qu 'aux MRM  dans  l es  anneaux connectés  du  MRP,  au  moyen  des  trames  
MRP_InTopologyChange.  

Lorsqu ' i l  est  en  LC-mode,  l e  M IM  do i t,  après  l e  démarrage  et  l a  reconnaissance  d 'un  
établ i ssement  de  l i aison  au  n iveau  du  port  d ' i n terconnexion ,  publ ier  une  trame  
MRP_InLinkStatusPol l  au  n i veau  de  ses  ports  en  anneau ,  pour i n terroger l 'état  
d ' i n terconnexion  redondan te  des  M IC.   
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Lorsqu ' i l  est  en  RC-mode,  l e  M IM  do i t,  après  l e  démarrage  et  l a  reconnaissance  d 'un  
établ i ssement  de  l iai son  au  n i veau  de  son  port  d ' i n terconnexion ,  envoyer et  recevoi r  de  
man ière  cycl i que  des  trames  MRP_InTest  au  n iveau  de  ses  ports  en  anneau  et  de  son  port  
d ' i n terconnexion ,  pou r  détecter l 'état  de  l a  topolog ie  d ' i n terconnexion .   

Lorsque  la  topolog ie  d ' i n terconnexion  passe  de  l 'état  "ouverte"  à  l 'état  " fermée"  ou  
i nversement,  l e  M IM  do i t  envoyer les  trames  MRP_InTopologyChange  par ses  deux ports  en  
anneau  et  son  port  d ' i n terconnexion  vers  l es  M IC  et  l es  MRM  afin  de  lancer l e  changement  de  
topolog ie  d ' i n terconnexion .  

Si  l e  M IC  reçoi t  une  trame  MRP_InTopologyChange,  alors  le  M IC  do i t,  après  la  
reconnaissance  d 'un  établ i ssement  de  l iaison  au  n iveau  de  son  port  d ' i n terconnexion ,  mod i fier  
l 'état  de  port  de  son  port  d ' i n terconnexion  en  FORWARDING.  

Si  l es  MRM  reçoiven t  une  trame MRP_InTopologyChange,  tous  l es  MRM  doiven t  envoyer des  
trames  MRP_TopologyChange  su r l es  deux ports  en  anneau ,  avec l e  dé lai .  Après  cela,  tous  
les  MRC et  M IC  des  anneaux connectés  du  MRP effaceront  l eur  base  de  données  de  
fi l trage  (FDB) .   

Le  M IM  ne  doi t  pas  transférer ses  propres  trames  MRP_InTest  en tre  l es  ports  en  anneau  et  
son  port  d ' i n terconnexion .  

Le  M IM  doi t  transférer l es  trames  MRP_InLinkChange,  MRP_InLinkStatusPol l  e t  
MRP_InTopologyChange  reçues  su r  un  port  en  anneau  à  l 'au tre  port  en  anneau  et  
i nversement.  Le  M IM  doi t  trai ter l es  trames  MRP_InLinkChange  et  MRP_InTopologyChange.  
Le  M IM  ne  doi t  pas  transférer  l es  trames  MRP_InLinkChange,  MRP_InLinkStatusPol l  e t  
MRP_InTopologyChange  s ' i l  a  reçu  ces  trames  au  n iveau  de  son  port  d ' i n terconnexion .  

Chaque  M IC  do i t  envoyer le  dé lai  con figu ré  dans  l e  paramètre  MRP_In terval  au  M IM  dans  l es  
trames  MRP_InLinkUp et  MRP_InLinkDown  pour l ' i n former du  délai  dans  lequel  l e  M IC  
changera l 'état  de  son  port  d ' i n terconnexion  de  BLOCKED  à  FORWARDING  ( trame 
MRP_InLinkUp)  ou  de  FORWARDING  à  BLOCKED  (trame  MRP_InLinkDown) .   

Chaque  M IM  doi t  prendre  en  charge  l 'état  de  port  BLOCKED  au  n iveau  du  port  
d ' i n terconnexion .  

5. 1 4  Cl i en t  d ' i n t er c o n n ex i o n  d e  r ed o n d an c e  d u  s u p p o r t  (M I C)  

Le port  d ' i n terconnexion  du  M IC  do i t  ê tre  connecté  au  port  d ' i n terconnexion  d 'un  M IM  dans  un  
au tre  anneau  du  MRP;  le  port  d ' i n terconnexion  d 'un  au tre  M IC  dans  le  même  anneau  doi t  ê tre  
connecté  au  port  d ' i n terconnexion  d 'un  M IC  dans  cet  au tre  anneau  du  MRP.  Une  topolog ie  
d ' i n terconnexion  du  MRP est  ains i  formée;  vo i r  Fi gure  9 .  

Chaque  M IC  do i t  transférer  l es  trames  MRP_InTest  reçues  su r un  port  en  anneau  à  l 'au tre  
port  en  anneau  et  au  port  d ' i n terconnexion .  Chaque  M IC  doi t  transférer l es  trames  
MRP_InTest  reçues  su r l e  port  d ' i n terconnexion  aux deux ports  en  anneau .  S i  l e  M IC  détecte  
une  défai l lance  ou  une  reprise  de  l a  l i aison  du  port  d ' i n terconnexion ,  i l  do i t  s i gnaler l e  
changement en  envoyan t  des  trames  MRP_InLinkChange  par ses  deux ports  en  anneau .  
Chaque  M IC  do i t  transférer  l es  trames  MRP_InLinkChange  reçues  sur  un  port  en  anneau  à  
l 'au tre  port  en  anneau  et  i nversement.  Chaque  M IC  do i t  transférer l es  trames  
MRP_InLinkChange  reçues  sur  l 'un  des  ports  en  anneau  au  port  d ' i n terconnexion .  

Chaque  M IC  do i t  transférer l es  trames  MRP_InTopologyChange  reçues  su r un  port  en  anneau  
à  l 'au tre  port  en  anneau  et  i nversement.  Chaque  M IC  doi t  trai ter  l es  trames  
MRP_InTopologyChange.  Le  M IC  do i t,  après  la  reconnaissance  d 'un  établ i ssement de  l i ai son  
au  n i veau  de  son  port  d ' i n terconnexion ,  mod i fier l 'état  de  port  de  son  port  d ' i n terconnexion  
en  FORWARDING.  
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Après  avoi r  reçu  une  trame  MRP_InLinkStatusPol l  de  la  part  du  M IM,  chaque  M IC  do i t  
répondre  avec une  trame d 'état  MRP_InLinkChange  qu i  i nd ique  l 'état  de  l i aison  en  cours  de  
son  port  d ' i n terconnexion .  

Chaque  M IC  do i t  prendre  en  charge  l 'état  de  port  BLOCKED  au  n i veau  du  port  
d ' i n terconnexion .  

5. 1 5  Domai n e  d ' i n tercon n ex i o n  

Le  domaine  d ' i n terconnexion  représen te  une  topolog ie  d ' i n terconnexion .  Le  M IM  et  l es  M IC  
d 'une  topolog ie  d ' i n terconnexion  appartiennen t  au  même domaine  d ' i n terconnexion .  Un  ID  
d ' i n terconnexion  un ique  doi t  ê tre  affecté  sous  forme  d 'attri bu t  clé,  su rtou t  s i  l e  M IM  et  l es  M IC  
apparti ennent  à  des  anneaux dotés  de  pl usieurs  i n terconnexions.  Un  nœud  do i t  affecter  
exactement  un  port  d ' i n terconnexion  un ique  par domaine  d ' i n terconnexion .   

Chaque  topolog ie  d ' i n terconnexion  du  réseau  do i t  d i sposer d 'un  ID  d ' i n terconnexion  un ique.  

Un  seu l  M IM  doi t  ê tre  acti f  dans  un  domaine  d ' i n terconnexion .  

NOTE  I l  es t  attendu  que  l es  ports  d ' i n terconnexi on  se  comporten t  comme  s i  l es  protocoles  STP,  RSTP  ou  MSTP  
étai en t  désacti vés .  

5. 1 6  D i ag n os t i c  d ' i n tercon n ex i o n  

Dans  un  domaine  d ' i n terconnexion ,  l e  trai tement  des  événements  de  d iagnosti c  su ivan ts  do i t  
être  m is  en  œuvre  par chaque  M IM .   

•  S i  un  apparei l  est  con figu ré  en  tan t  que  M IM ,  mais  qu ' i l  ne  j oue  pas  ce  rô le,  i l  do i t  s ignaler  
un  événement  de  d iagnostic  MRP_INTERCONNECTION_MANAGER_ROLE_FAIL et  
suspendre  le  s i gnalement  de  tous  l es  au tres  événements  de  d iagnostic  du  protocole  
d ' i n terconnexion  de  redondance  du  support  qu i  on t  eu  l i eu  pendant  qu ' i l  ne  rempl issai t  pas  
l e  rô le  de  gestionnai re.  

•  S i  un  apparei l  j oue  le  rô le  de  gestionnai re  d ' i n terconnexion  du  MRP  (M IM)  et  s ' i l  détecte  
une  topolog ie  d ' i n terconnexion  ouverte  ou  s ' i l  est  i n formé  de  cette  dern ière,  i l  doi t  s i gnaler 
l 'événement  INTERCONNECTION_OPEN.  

Ces  événements  do iven t  être  s i gnalés  à  l 'aide  du  service  State  Change  (vo i r  7. 3) .  

6  Spéc i f i cat i o n  d e  c l asse  d u  MRP 

6. 1  Gén éral i t és  

L'é lément  d 'appl i cation  de  service  (Appl i cation  Service  E lement,  ASE)  du  MRP  défi n i t  deux 
types  d 'objets.  
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6. 2  M o d èl e  

6. 2 . 1  M o d èl e  d e  r ed o n d an c e  d u  s u p p o r t  

Un  objet  de  MRP est  décri t  par l e  modèle  su ivant:  

A SE :  A SE  d e  r ed o n d an c e  d u  s u p p o r t  

CL ASSE :  Red o n d an c e  d u  s u p p o r t  

I D  DE  CL A SSE :  p as  u t i l i s é  

CL ASSE  P A RE N TE:  I E EE  802. 3 ,  I E E E  802. 1 D   

A TTRI B U TS:  
1 .  (m )  Attri bu t  c l é :  I D  de  domaine  
2 .  (m )  Attri bu t:  Nom  de  domaine   
3 .  (m )  Attri bu t:  I D  1  du  port  d 'anneau  
4 .  (m )  Attri bu t:  I D  2  du  port  d 'anneau  
5 .  (o )  Attri bu t:  I D  VLAN  
6 .  (m )  Attri bu t:  Rô le  attendu  (MANAGER (AUTO) ,  MANAGER,  CLIENT)  
7 .  (c)  Con trai n te:  Rô le  attendu  =  MANAGER 
7. 1  (m )  Attri bu t:  Pri ori té  du  gesti onnai re  
7 . 2  (m )  Attri bu t:  I n terval l e  de  mod i fi cati on  de  l a  topol og i e  
7 . 3  (m )  Attri bu t:  Nombre  de  répét i t i ons  de  mod i fi cati on  de  l a  topo l og ie  
7 . 4  (m )  Attri bu t:  I n terval l e  d 'essai  cou rt  
7 . 5  (m )  Attri bu t:  I n terval l e  d 'essai  par  défau t  
7 . 6  (m )  Attri bu t:  Nombre  de  su rvei l l ances  d 'essai  
7 . 7  (m )  Attri bu t:  MRC  non  b l oquan t  pri s  en  charge  (TRUE,  FALSE)  
7 . 8  (c)  Con trai n te:  MRC  non  b l oquan t  pri s  en  charge  =  TRUE  
7. 8 . 1  (m )  Attri bu t:  Nombre  étendu  de  su rve i l l ances  d 'essai  
7 . 9  (o )  Attri bu t:  Mod i f i cat i on  de  l i ai son  de  réacti on  (TRUE,  FALSE)  
7 . 1 0  (m )  Attri bu t:  Véri f i cati on  de  l a  redondance  du  support  (TRUE,  FALSE)  
7 . 1 0 . 1  (c)  Con trai n te:  Véri f i cati on  de  l a  redondance  du  support  =  TRUE  
7. 1 0 . 1 . 1  (m )  Attri bu t:  E tat  rée l  du  rô l e  
7 . 1 0 . 1 . 2  (m )  Attri bu t:  E tat  rée l  de  l 'anneau  
7 . 1 0 . 1 . 3  (o )  Attri bu t:  E tat  du  port  1  du  port  de  l 'anneau  
7 . 1 0 . 1 . 4  (o )  Attri bu t:  E tat  du  port  2  du  port  de  l 'anneau  
8 .  (c)  Con trai n te:  Rô le  attendu  =  CLIENT 
8 . 1  (m )  Attri bu t:  I n terval l e  d 'arrêt  de  l a  l i ai son  
8 . 2  (m )  Attri bu t:  I n terval l e  de  foncti onnement  de  l a  l i ai son  
8 . 3  (m )  Attri bu t:  Nombre  de  mod i fi cati ons  de  l a  l i ai son  
8 . 4  (o )  Attri bu t:  E tat  du  port  1  du  port  de  l 'anneau  
8 . 5  (o )  Attri bu t:  E tat  du  port  2  du  port  de  l 'anneau  
8 . 6  (m )  Attri bu t:  E tat  BLOCKED pri s  en  charge  (TRUE,  FALSE)  
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SE RVI CE S:  
1  (m )  OpsServi ce:  Démarrage  MRM  
2  (m )  OpsServi ce:  Arrêt  MRM  
3  (o )  OpsServi ce:  Mod i f i cat i on  de  l 'é tat  
4  (m )  OpsServi ce:  Démarrage  MRC  
5  (m )  OpsServi ce:  Arrêt  MRC  
6  (o )  OpsServi ce:  Lectu re  MRM  
7  (o )  OpsServi ce:  Lectu re  MRC  

6. 2. 2  M o d èl e  d ' i n t er c o n n ex i o n  d e  r ed o n d an c e  d u  s u p p o r t  

Un  objet  d ' i n terconnexion  de  MRP  est  décri t  par l e  modèle  su ivan t:  

A SE :  A SE  d ' i n t er c o n n ex i o n  d e  r ed o n d an c e  d u  s u p p o r t  

CL ASSE :  I n t er c o n n ex i o n  d e  r ed o n d an c e  d u  s u p p o r t  

I D  DE  CL A SSE :  p as  u t i l i s é  

CL ASSE  P A RE N TE:  I E EE  802. 3 ,  I E E E  802. 1 D   

A TTRI B U TS:  
1 .  (m )  Attri bu t  c l é :  I D  d ' i n terconnexion  
2 .   (m )  Attri bu t:  Nom  d ' i n terconnexi on  
3 .  (m )  Attri bu t:  I D  de  port  d ' i n terconnexi on  
4 .  (o )  Attri bu t:  E tat  de  port  d ' i n terconnexion  
5 .  
6 .  

(o )  
(o )  

Attri bu t:  
Attri bu t:  

I D  VLAN  d ' i n terconnexi on  
Mode  d ' i n terconnexi on  

7 .  (m )  Attri bu t:  Rô l e  d ' i n terconnexi on  (MANAGER,  CLIENT)  
8 .  (c)  Con trai n te :  Rô l e  d ' i n terconnexi on  =  MANAGER  
8 . 1  (m )  Attri bu t:  I n terval l e  de  mod i fi cati on  de  topo l og ie  d ' i n terconnexi on  
8 . 2  (m )  Attri bu t:  Nombre  de  répéti t i ons  de  mod i fi cati on  de  topo l og i e  d ' i n terconnexion  
8 . 3  (o )  Attri bu t:  I n terval l e  d 'essai  par  défau t  d ' i n terconnexion  
8 . 4  
8 . 5  
8 . 6  

(o )  
(o )  
(o )  

Attri bu t:  
Attri bu t:  
Attri bu t:  

Nombre  de  su rvei l l ances  d 'essai  d ' i n terconnexi on  
I n terval l e  d ' i n terrogat i on  de  s tatu t  de  l i a i son  d ' i n terconnexi on  
Nombre  de  répéti t i ons  d ' i n terrogati on  de  s tatu t  de  l i ai son  
d ' i n terconnexi on  

8 . 7  (m )  Attri bu t:  E tat  de  topol og i e  d ' i n terconnexi on  
9 .  (c)  Con trai n te :  Rô l e  d ' i n terconnexi on  =  CLIENT 
9 . 1  (m )  Attri bu t:  I n terval l e  d 'arrêt  de  l a  l i ai son  d ' i n terconnexi on  
9 . 2  (m )  Attri bu t:  I n terval l e  de  foncti onnemen t  de  l a  l i ai son  d ' i n terconnexi on  
9 . 3  (m )  Attri bu t:  Nombre  de  mod i fi cati ons  de  l a  l i ai son  d ' i n terconnexi on  

 

SE RVI CE S:  
1  (m )  OpsServi ce:  Démarrage  M IM  
2  (m )  OpsServi ce:  Arrêt  M IM  
3  (o )  OpsServi ce:  Mod i f i cati on  de  l 'é tat  

d ' i n terconnexi on  
4  (m )  OpsServi ce:  Démarrage  M IC  
5  (m )  OpsServi ce:  Arrêt  M IC  
5  (o )  OpsServi ce:  Lectu re  M IM  
6  (o )  OpsServi ce:  Lectu re  M IC  

6. 3  A t t r i b u t s  

I D  d e  d o m ai n e  
Cet  attribu t  clé  défi n i t  l e  domaine  de  redondance  représen tan t  l 'anneau  auquel  appartien t  
l 'objet  de  MRP.  I l  prend  l ' ID  de  domaine  par défau t  ou  est  spéci fi é  en  tant  qu ' ID  un ique  par 
l ' i ngén ierie .  

Type  d 'attribu t:  UU ID  

N o m  d e  d o m ai n e  
Cet attri bu t  défi n i t  l e  domaine  de  redondance  représen tan t  l 'anneau  auquel  appartien t  
l 'objet  de  redondance  du  support.  I l  prend  l e  nom  de  domaine  par  défau t  ou  est  spéci fi é  en  
tan t  qu ' ID  un ique  par l ' i ngén ierie .  

Type  d 'attribu t:  Vi s ibleString [240]  

I D  1  d u  p o r t  d ' an n eau  
Cet  attribu t  spéci fie  un  port  d 'un  commutateu r affecté  en  tan t  que  port  en  anneau  1  dans  
l e  domaine  de  redondance  référencé  par  l a  valeur de  l 'attribu t  Domain  ID .  

Type  d 'attribu t:  Unsigned1 6  
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I D  2  d u  p o r t  d ' an n eau  
Cet  attribu t  spéci fie  un  au tre  port  d 'un  commutateur d i fféren t  du  port  en  anneau  1  affecté  
en  tan t  que  port  en  anneau  2  dans  l e  domaine  de  redondance  référencé  par  la  valeur  de  
l 'attri bu t  Domain  ID .  

Type  d 'attribu t:  Unsigned1 6  

I D  VL A N  
L'objet  de  MRP  peu t  u ti l i ser cet  attribu t  facu l tati f,  qu i  spéci fie  son  i den ti fi an t  VLAN  dans  le  
domaine  de  redondance.  

Type  d 'attribu t:  Unsigned1 6  

Rô l e  at t en d u  
Cet attri bu t  spéci fie  l e  rô le  de  l 'objet  de  MRP dans  le  domaine  de  redondance.  

Type  d 'attribu t:  Unsigned1 6  

Valeurs  au tori sées:  MANAGER (Au to) ,  MANAGER,  CLIENT 

Pr i o r i t é  d u  g es t i o n n ai r e  
Cet attribu t  doi t  con ten i r  la  pri ori té  du  MRM.  Une  valeu r i n férieure  i nd ique  une  priori té  
é levée,  de  0x0000  (priori té  l a  p lus  é levée)  à  0xFFFF (priori té  l a  pl us  basse)  par 
i ncréments  de  0x0001 .  

Type  d 'attribu t:  Unsigned1 6  

I n t er v al l e  d e  m o d i f i c at i o n  d e  l a  t o p o l o g i e  
Cet attri bu t  spéci fie  l ' i n terval l e  d 'envoi  des  trames  MRP_TopologyChange.  

Type  d 'attribu t:  Unsigned1 6  

N o m b r e  d e  r ép ét i t i o n s  d e  m o d i f i c at i o n  d e  l a  t o p o l o g i e  
Cet attri bu t  spéci fie  l e  nombre  d ' i n terval les  con trô lan t  l es  transmissions  répétées  des  
trames  MRP_TopologyChange.  

Type  d 'attribu t:  Unsigned1 6  

I n t er v al l e  d ' es s ai  c o u r t  
Cet attribu t  spéci fi e  l e  court  i n terval le  d 'envoi  des  trames  MRP_Test su r l es  ports  en  
anneau  à  la  su i te  des  changements  de  l i ai son  dans  l 'anneau .  

Type  d 'attribu t:  Unsigned1 6  

I n t er v al l e  d ' es s ai  p ar  d éf au t  
Cet attribu t  spéci fi e  l ' i n terval l e  par défau t  d 'envoi  de  trames  MRP_Test su r l es  ports  en  
anneau .  

Type  d 'attribu t:  Unsigned1 6  

N o m b r e  d e  s u r v ei l l an c es  d ' es s ai  
Cet attribu t  spéci fie  l e  nombre  d ' i n terval les  pour l a  su rvei l l ance  de  la  réception  des  trames  
MRP_Test.  

Type  d 'attribu t:  Unsigned1 6  

M RC n o n  b l o q u an t  p r i s  en  c h ar g e  
Cet attribu t  spéci fie  l a  capaci té  du  MRM  à prendre  en  charge  les  MRC sans  pri se  en  
charge  de  l 'état  du  port  BLOCKED  dans  l 'anneau .  

Type  d 'attribu t:  Boolean  

N o m b r e  ét en d u  d e  s u r v ei l l an c es  d ' es s ai  
Cet attribu t  spéci fie  l e  nombre  d ' i n terval les  étendus  pour l a  su rvei l lance  de  l a  réception  
des  trames  MRP_Test.   

Type  d 'attribu t:  Unsigned1 6  

M o d i f i c at i o n  d e  l a  l i ai s o n  d e  r éac t i o n   
Cet  attribu t  facu l tati f  i nd ique  s i  l e  MRM  réag i t  immédiatement aux trames  
MRP_LinkChange.  

Type  d 'attribu t:  Boolean  
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Vér i f i c at i o n  d e  l a  r ed o n d an c e  d u  s u p p o r t  
Cet  attribu t  i nd ique  s i  l a  su rvei l lance  de  l 'état  du  MRM  est  acti vée  (TRUE)  ou  désactivée  
(FALSE)  dans  le  domaine  de  redondance.  

Type  d 'attribu t:  Boolean  

Et at  r éel  d u  r ô l e  
Cet attri bu t  spéci fie  l e  rô le  en  cours  de  l 'objet  de  MRP  dans  l e  domaine  de  redondance.  

Type  d 'attribu t:  Unsigned1 6  

Valeurs  au tori sées:  MANAGER (Au to) ,  MANAGER,  CLIENT,  UNDEFINED  

Et at  r éel  d e  l ' an n eau  
Cet attribu t  spéci fie  l 'état  en  cours  de  l 'anneau  de  l 'objet  de  MRP dans  l e  domaine  de  
redondance.  L'une  des  valeurs  su ivantes  do i t  ê tre  affectée  à  l 'état  de  l 'anneau :  

OPEN:  L'anneau  est  ouvert  à  cause  d 'une  l i aison  ou  d 'une  défai l lance  du  MRC en  son  
se in .  

CLOSED:  L'anneau  est  fermé  ( fonctionnement  normal ,  pas  d 'erreur) .  

UNDEFINED:  Doi t  être  défin i  s i  l 'attribu t  Real  Role  State  con tien t  l a  valeur  CLIENT 
(c'est-à-d i re  que  l 'objet  de  MRP a été  recon figuré  en  fonction  du  rô le  du  cl i en t) .  

Type  d 'attribu t:  Unsigned1 6  

Valeurs  au tori sées:  OPEN,  CLOSED,  UNDEFINED  

Et at  d u  p o r t  1  d u  p o r t  d e  l ' an n eau  
Cet attribu t  facu l tati f  spéci fi e  l 'état  en  cours  du  port  en  anneau  1 .  L'état  du  port  en  
anneau  1  doi t  ê tre  spéci fi é  con formément  aux états  du  port  en  anneau  défi n i s  en  5. 2.  

Type  d 'attribu t:  Unsigned1 6  

Valeurs  au torisées:  D ISABLED,  BLOCKED,  FORWARDING  

Et at  d u  p o r t  2  d u  p o r t  d e  l ' an n eau  
Cet  attribu t  facu l tati f  spéci fie  l 'état  en  cours  du  port  en  anneau  2 .  L'état  du  port  en  
anneau  2  doi t  ê tre  spéci fi é  con formément  aux états  du  port  en  anneau  défi n is  en  5 . 2 .  

Type  d 'attribu t:  Unsigned1 6  

Valeurs  au torisées:  D ISABLED,  BLOCKED,  FORWARDING  

I n t er v al l e  d ' ar r êt  d e  l a  l i ai s o n  
Cet  attribu t  spéci fi e  l ' i n terval l e  d 'envoi  de  trames  MRP_LinkDown  su r l es  ports  en  anneau .  

Type  d 'attribu t:  Unsigned1 6  

I n t er v al l e  d e  f o n c t i o n n em en t  d e  l a  l i ai s o n  
Cet  attribu t  spéci fi e  l ' i n terval le  d 'envoi  de  trames  MRP_LinkUp su r l es  ports  en  anneau .  

Type  d 'attribu t:  Unsigned1 6  

N o m b r e  d e  m o d i f i c at i o n s  d e  l a  l i ai s o n  
Cet attri bu t  spéci fie  l e  nombre  de  trames  MRP_LinkChange  con trôlan t  la  transmission  
répétée  des  trames  MRP_LinkChange.  

Type  d 'attribu t:  Unsigned1 6  

Et at  B L OCK E D  p r i s  en  c h ar g e  
Cet attri bu t  i nd ique  s i  l e  MRC prend  en  charge  l 'état  BLOCKED  sur ses  ports  en  anneau .  

Type  d 'attribu t:  Boolean  

I D  d ' i n t er c o n n ex i o n  
Cet attri bu t  cl é  défin i t  l e  domaine  d ' i n terconnexion  représentan t  l a  topolog ie  
d ' i n terconnexion  à  l aquel le  appartien t  l 'objet  d ' i n terconnexion  de  MRP.  I l  est  spéci fi é  en  
tan t  qu ' ID  un ique  par  l ' i ngén ierie .  

Type  d 'attribu t:  Unsigned1 6  

N o m  d ' i n t er c o n n ex i o n  
Cet attribu t  spéci fie  l e  nom  du  domaine  d ' i n terconnexion  référencé  par l a  valeur de  
l 'attribu t  I n terconnection  ID .  I l  prend  l e  nom  de  l ' i n terconnexion  par défau t  ou  est  spéci fi é  
en  tan t  que  nom  de  l ' i n terconnexion  par  l ' i ngén ierie .  
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Type  d 'attribu t:  Vis ibleString [240]  

I D  d e  p o r t  d ' i n t er c o n n ex i o n  
Cet  attribu t  spéci fie  un  port  d 'un  commutateu r affecté  en  tan t  que  port  d ' i n terconnexion  
dans  le  domaine  d ' i n terconnexion  référencé  par  la  valeur de  l 'attribu t  I n terconnection  ID .  

Type  d 'attribu t:  Unsigned1 6  

Et at  d e  p o r t  d ' i n t er c o n n ex i o n  
Cet attribu t  facu l tati f  spéci fie  l 'état  en  cours  du  port  d ' i n terconnexion .  L'état  du  port  
d ' i n terconnexion  doi t  ê tre  spéci fi é  con formément  aux états  du  port  d ' i n terconnexion  défi n is  
en  5 . 2.  

Type  d 'attribu t:  Unsigned1 6  

Valeurs  au tori sées:  D ISABLED,  BLOCKED,  FORWARDING  

I D  VL A N  d ' i n t er c o n n ex i o n  
L'objet  d ' i n terconnexion  de  MRP peu t  u ti l i ser cet  attribu t  facu l tati f,  qu i  spéci fie  son  
i den ti fian t  VLAN  dans  l e  domaine  d ' i n terconnexion .  

Type  d 'attribu t:  Unsigned1 6  

M o d e  d ' i n t er c o n n ex i o n  
Cet attribu t  spéci fie  l e  mode  de  l 'objet  d ' i n terconnexion  de  MRP dans  l e  domaine  
d ' i n terconnexion .  

LC_MODE:  Mode  de  véri f i cation  de  l i aison .  Le  M IM  analyse  l 'état  d ' i n terconnexion  de  
l 'anneau  en  u ti l i san t  l es  noti fi cations  de  changement  de  l i ai son  des  M IC.  Les  
trames  MRP_InTest  son t  désacti vées.   

RC_MODE:  Mode  de  véri fi cation  de  l 'anneau .  Le  M IM  analyse  l 'état  d ' i n terconnexion  
de  l 'anneau  en  envoyant  et  en  recevan t  des  trames  MRP_InTest.  En  ou tre,  l es  
noti f i cations  de  changement  de  l i ai son  des  M IC  peuvent  être  u ti l i sées  pour 
optim iser l e  temps  de  repri se.  

Type  d 'attribu t:  Unsigned1 6  

Valeurs  au torisées:  UNDEFINED,  LC_MODE,  RC_MODE 

Rô l e  d ' i n t er c o n n ex i o n  
Cet  attribu t  spéci fi e  l e  rô le  de  l 'objet  d ' i n terconnexion  de  MRP dans  le  domaine  
d ' i n terconnexion .  

Type  d 'attribu t:  Unsigned1 6  

Valeurs  au torisées:  MANAGER,  CLIENT 

I n t er v al l e  d e  m o d i f i c at i o n  d e  t o p o l o g i e  d ' i n t er c o n n ex i o n  
Cet  attribu t  spéci fi e  l ' i n terval le  d 'envoi  des  trames  MRP_InTopologyChange.  

Type  d 'attribu t:  Unsigned1 6  

N o m b r e  d e  r ép ét i t i o n s  d e  m o d i f i c at i o n  d e  t o p o l o g i e  d ' i n t er c o n n ex i o n  
Cet  attribu t  spéci fi e  l e  nombre  d ' i n terval les  con trô lan t  l es  transmissions  répétées  des  
trames  MRP_InTopologyChange.  

Type  d 'attribu t:  Unsigned1 6  

I n t er v al l e  d ' es s ai  p ar  d éf au t  d ' i n t er c o n n ex i o n  
Cet  attribu t  spéci fie  l ' i n terval l e  par  défau t  d 'envoi  de  trames  MRP_InTest  sur  l es  ports  en  
anneau  et  su r l e  port  d ' i n terconnexion .  

Type  d 'attribu t:  Unsigned1 6  

N o m b r e  d e  s u r v ei l l an c es  d ' es s ai  d ' i n t er c o n n ex i o n  
Cet  attribu t  spéci fi e  l e  nombre  d ' i n terval les  pour  l a  su rvei l lance  de  l a  réception  des  trames  
MRP_InTest.  

Type  d 'attribu t:  Unsigned1 6  

I n t er v al l e  d ' i n t er r o g at i o n  d e  s t at u t  d e  l i ai s o n  d ' i n t er c o n n ex i o n  
Cet attri bu t  spéci fie  l ' i n terval l e  d 'envoi  des  trames  MRP_InLinkStatusPol l .  

Type  d 'attribu t:  Unsigned1 6  
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N o m b r e  d e  r ép ét i t i o n s  d ' i n t er r o g at i o n  d e  s t at u t  d e  l i ai s o n  
d ' i n t er c o n n ex i o n  
Cet  attribu t  spéci fi e  l e  nombre  d ' i n terval les  con trôlan t  l es  transmissions  répétées  des  
trames  MRP_InLinkStatusPol l .  

Type  d 'attribu t:  Unsigned1 6  

Et at  d e  t o p o l o g i e  d ' i n t er c o n n ex i o n  
Cet  attribu t  spéci fi e  l 'état  en  cours  de  topolog ie  d ' i n terconnexion  de  l 'objet  
d ' i n terconnexion  de  MRP dans  l e  domaine  d ' i n terconnexion .  L'une  des  valeurs  su i van tes  
doi t  ê tre  affectée  à  l 'état  de  topolog ie  d ' i n terconnexion :  

UNDEFINED:  L'apparei l  ne  d ispose  (pour l ' i nstan t)  d 'aucune  i n formation  sur l a  
topolog ie  d ' i n terconnexion ;  

OPEN:  La topolog ie  d ' i n terconnexion  est  ouverte  à  cause  d 'une  l iaison  ou  d 'une  
défai l lance  du  M IC  en  son  sein ;  

CLOSED:  La topolog ie  d ' i n terconnexion  est  fermée  ( fonctionnement  normal ,  pas  
d 'erreur) .  

Type  d 'attribu t:  Unsigned1 6  

Valeurs  au torisées:  UNDEFINED,  OPEN,  CLOSED  

I n t er v al l e  d ' ar r êt  d e  l a  l i ai s o n  d ' i n t er c o n n ex i o n  
Cet  attribu t  spéci fi e  l ' i n terval le  d 'envoi  de  trames  MRP_InLinkDown  sur  l es  ports  en  
anneau .  

Type  d 'attribu t:  Unsigned1 6  

I n t er v al l e  d e  f o n c t i o n n em en t  d e  l a  l i ai s o n  d ' i n t er c o n n ex i o n  
Cet  attribu t  spéci fi e  l ' i n terval le  d 'envoi  de  trames  MRP_InLinkUp su r l es  ports  en  anneau .  

Type  d 'attribu t:  Unsigned1 6  

N o m b r e  d e  m o d i f i c at i o n s  d e  l a  l i ai s o n  d ' i n t er c o n n ex i o n  
Cet attribu t  spéci fi e  l e  nombre  de  trames  MRP_InLinkChange  con trô lan t  l a  transmission  
répétée  des  trames  MRP_InLinkChange.  

Type  d 'attribu t:  Unsigned1 6  

7 Sp éc i f i c at i o n  d e  s er v i c e  d u  M RP 

7. 1  Dém ar r ag e  M RM  

Le  service  Start  MRM  permet  de  créer une  i nstance  l ocale  de  l a  mach ine  de  protocole  
du  MRM.  

Le  Tableau  3  présente  les  paramètres  du  service.  
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Tab l eau  3  – Ser v i c e  St ar t  M RM  d u  M RP 

N o m  d u  p ar am èt r e  Re q  C n f  

Argument  M   

  I D  de  domaine  M   

  I D  1  du  port  d 'anneau  M   

  I D  2  du  port  d 'anneau  M   

  I D  VLAN  U   

  P ri ori té  du  gesti onnai re  U   

  I n terval l e  de  mod i f i cati on  de  l a  topol og i e  U   

  Nombre  de  répét i t i ons  de  mod i fi cati on  de  l a  topol og i e  U   

  I n terval l e  d 'essai  cou rt  U   

  I n terval l e  d 'essai  par  défau t  U   

  Nombre  de  su rve i l l ances  d 'essai  U   

  MRC  non  bl oquan t  pri s  en  charge  U   

  Nombre  é tendu  de  su rve i l l ances  d 'essai  U   

  Mod i fi cati on  de  l a  l i ai son  de  réacti on  U   

  Véri f i cati on  de  l a  redondance  du  support  U   

   

Résu l tat  (+ )   S  

  I D  de  domaine   M  

   

Résu l tat  ( - )   S  

  I D  de  domaine   M  

  Code  d 'erreu r  M  

La  s i gn i f i cati on  de  Req ,  Cn f,  M ,  U  et  S ,  es t  spéci f i ée  dans  l ' I SO/IEC  1 01 64-1 .  

 
A r g u m en t  
L'argument  doi t  acheminer les  paramètres  spéci fi ques  au  service  de  l a  demande  de  service.  

I D  d e  d o m ai n e  
I l  s 'ag i t  de  l 'attribu t  cl é  qu i  permet  d ' i den ti fi er  l ' i nstance  de  l a  mach ine  de  protocole.  

I D  1  d u  p o r t  d ' an n eau  
Ce paramètre  con tien t  l ' ID  du  premier  port  en  anneau .  

I D  2  d u  p o r t  d ' an n eau  
Ce paramètre  con tien t  l ' ID  du  deuxième  port  en  anneau .  

I D  VL A N  
Ce paramètre  facu l tati f  con tien t  la  valeur  de  l ' i den ti f ian t  VLAN.  

Pr i o r i t é  d u  g es t i o n n ai r e  
Ce paramètre  con tien t  la  valeur de  priori té  du  gestionnai re.  

I n t er v al l e  d e  m o d i f i c at i o n  d e  l a  t o p o l o g i e  
Ce paramètre  con tien t  la  valeur de  l ' i n terval le  d 'envoi  de  trames  
MRP_TopologyChange.  

N o m b r e  d e  r ép ét i t i o n s  d e  m o d i f i c at i o n  d e  l a  t o p o l o g i e  
Ce paramètre  con tien t  la  valeur  du  nombre  d ' i n terval les  con trôlan t  l es  transmissions  
répétées  des  trames  MRP_TopologyChange.  

I n t er v al l e  d ' es s ai  c o u r t  
Ce paramètre  con tien t  l a  valeur  du  court  i n terval le  d 'envoi  des  trames  MRP_Test  su r 
l es  ports  en  anneau  à  l a  su i te  des  changements  de  l iaison  dans  l 'anneau .  
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I n t er v al l e  d ' es s ai  p ar  d éf au t  
Ce paramètre  con tien t  l a  valeur de  l ' i n terval le  par défau t  d 'envoi  de  trames  MRP_Test 
su r l es  ports  en  anneau .  

N o m b r e  d e  s u r v ei l l an c es  d ' es s ai  
Ce paramètre  con tien t  l a  valeur  du  nombre  d ' i n terval les  pour la  survei l l ance  de  l a  
réception  des  trames  MRP_Test.  

M RC n o n  b l o q u an t  p r i s  en  c h ar g e  
Ce paramètre  spéci fie  la  capaci té  du  MRM  à prendre  en  charge  l es  MRC sans  prise  en  
charge  de  l 'état  du  port  BLOCKED  dans  l 'anneau .  

N o m b r e  ét en d u  d e  s u r v ei l l an c es  d ' es s ai  
Ce paramètre  facu l tati f  con tien t  la  valeur  du  nombre  d ' i n terval les  étendus  pour l a  
su rvei l lance  de  la  réception  des  trames  MRP_Test.  

M o d i f i c at i o n  d e  l a  l i ai s o n  d e  r éac t i o n   
Ce paramètre  facu l tati f  spéci fi e  s i  l e  MRM  réag i t  aux  trames  MRP_LinkChange.  

Vér i f i c at i o n  d e  l a  r ed o n d an c e  d u  s u p p o r t  
Ce paramètre  permet  d 'acti ver  ou  de  désactiver  l a  su rvei l lance  de  l 'état  du  MRM.  

Rés u l t at  (+)  
Ce paramètre  i nd ique  que  la  demande  de  service  a  abou ti .  

I D  d e  d o m ai n e  
I l  s 'ag i t  de  l 'attribu t  clé  qu i  permet  d ' i den ti fi er  l ' i nstance  de  la  mach ine  de  protocole.  

Rés u l t at  ( - )  
Ce paramètre  i nd ique  que  la  demande  de  service  n 'a  pas  abou ti .  

I D  d e  d o m ai n e  
I l  s 'ag i t  de  l 'attribu t  clé  qu i  permet  d ' i den ti fi er  l ' i nstance  de  la  mach ine  de  protocole.  

Co d e  d ' er r eu r  
Le  paramètre  Résu l tat  con ti en t  l e  code  d 'erreur  spéci fique.  

Type:  Unsigned1 6  

Valeurs  au torisées:  DOMAIN_ID_MISMATCH,  ROLE_NOT_SUPPORTED,  
INVALID_RINGPORT 

7. 2  A r r êt  M RM  

Ce service  do i t  ê tre  u ti l i sé  pour  arrêter l a  mach ine  de  protocole  du  MRM.  Les  états  du  port  en  
anneau  et  la  foncti on  de  commutation  demeuren t.  

Le  Tableau  4  présente  les  paramètres  du  service.  

Tab l eau  4  – Ser v i c e  St o p  M RM  d u  M RP 

N o m  d u  p ar am èt r e  Re q  C n f  

Argument  M   

  I D  de  domaine  M   

   

Résu l tat  (+ )   S  

  I D  de  domaine   M  

   

Résu l tat  ( - )   S  

  I D  de  domaine   M  

  Code  d 'erreu r  M  

La  s i gn i f i cati on  de  Req ,  Cn f,  M  e t  S  est  spéci fi ée  dans  l ' I SO/IEC  1 01 64-1 .  
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A r g u m en t  
L'argument  doi t  acheminer les  paramètres  spéci fi ques  au  service  de  l a  demande  de  service.  

I D  d e  d o m ai n e  
I l  s 'ag i t  de  l 'attribu t  clé  qu i  permet  d ' i den ti fi er  l ' i nstance  de  la  mach ine  de  protocole.  

Rés u l t at  (+)  
Ce paramètre  i nd ique  que  la  demande  de  service  a  abou ti .  

I D  d e  d o m ai n e  
I l  s 'ag i t  de  l 'attribu t  clé  qu i  permet  d ' i den ti fi er  l ' i nstance  de  l a  mach ine  de  protocole.  

Rés u l t at  ( - )  
Ce paramètre  i nd ique  que  la  demande  de  service  n 'a  pas  abou ti .  

I D  d e  d o m ai n e  
I l  s 'ag i t  de  l 'attribu t  cl é  qu i  permet  d ' i den ti fi er  l ' i nstance  de  l a  mach ine  de  protocole.  

Co d e  d ' er r eu r  
Le  paramètre  Résu l tat  con ti en t  l e  code  d 'erreur  spéci fique.  

Type:  Unsigned1 6  

Valeurs  au tori sées:  DOMAIN_ID_MISMATCH  

7. 3  M o d i f i c at i o n  d e  l ' ét at  

Ce service  do i t  ê tre  u ti l i sé  pou r i nd iquer un  changement  d 'état  du  domaine  du  MRP.  

Le  Tableau  5  présen te  l es  paramètres  du  service.  

Tab l eau  5  – Ser v i c e  Ch an g e  St at e  d u  M RP 

N o m  d u  p ar am èt r e  I n d  

Argument  M  

  I D  de  domaine  M  

  L i s te  des  types  d 'erreu rs  M  

La  s i gn i f i cati on  de  M  et  I n d  est  spéci fi ée  dans  l ' I SO/IEC  1 01 64-1 .  

 
A r g u m en t  
L'argument  doi t  acheminer les  paramètres  spéci fi ques  au  service  de  la  demande  de  service.  

I D  d e  d o m ai n e  
I l  s 'ag i t  de  l 'attribu t  cl é  qu i  permet  d ' i den ti fi er  l ' i nstance  de  la  mach ine  de  protocole.  

L i s t e  d es  t y p es  d ' er r eu r s  
Cet  attribu t  est  composé  des  é léments  su ivants:  

Ty p e  d ' er r eu r  
Cet  attribu t  i den ti fi e  une  erreu r de  redondance  du  support.  

Type  d 'attribu t:  Unsigned1 6  

Valeurs  au torisées:  MANAGER_ROLE_FAIL,  RING_OPEN,  MULTIPLE_MANAGERS 

A p p ar i t i o n  
Cet  attribu t  i nd ique  s i  l 'erreur apparaît  ou  d isparaît.  

Type  d 'attribu t:  Boolean  

Valeurs  au torisées:  TRUE,  FALSE 

7. 4  Dém ar r ag e  M RC 

Le  service  Start  MRC permet  de  créer une  i nstance  de  la  mach ine  de  protocole  du  MRC.  

Le  Tableau  6  présen te  les  paramètres  du  service.  
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Tab l eau  6  – Ser v i c e  St ar t  M RC d u  M RP 

N o m  d u  p ar am èt r e  Re q  C n f  

Argument  M   

  I D  de  domaine  M   

  I D  1  du  port  d 'anneau  M   

  I D  2  du  port  d 'anneau  M   

  I D  VLAN  U   

  I n terval l e  d 'arrêt  de  l a  l i ai son  U   

  I n terval l e  de  foncti onnement  de  l a  l i ai son  U   

  Nombre  de  mod i fi cati ons  de  l a  l i ai son  U   

  E tat  BLOCKED  pri s  en  charge  U   

   

Résu l tat  (+ )   S  

  I D  de  domaine   M  

   

Résu l tat  ( - )   S  

  I D  de  domaine   M  

  Code  d 'erreu r  M  

La  s i gn i f i cati on  de  Req ,  Cn f,  M ,  U  et  S  est  spéci fi ée  dans  l ' I SO/I EC  1 01 64-1 .  

 
A r g u m en t  
L'argument  doi t  acheminer les  paramètres  spéci fi ques  au  service  de  l a  demande  de  service.  

I D  d e  d o m ai n e  
I l  s 'ag i t  de  l 'attribu t  cl é  qu i  permet  d ' i den ti fi er  l ' i nstance  de  l a  mach ine  de  protocole.  

I D  1  d u  p o r t  d ' an n eau  
Ce paramètre  con tien t  l ' ID  du  premier  port  en  anneau .  

I D  2  d u  p o r t  d ' an n eau  
Ce paramètre  con tien t  l ' ID  du  deuxième  port  en  anneau .  

I D  VL A N  
Ce paramètre  facu l tati f  con tien t  la  valeur  de  l ' i den ti f ian t  VLAN.  

I n t er v al l e  d ' ar r êt  d e  l a  l i ai s o n  
Ce paramètre  con tien t  l a  valeur  de  l ' i n terval le  d 'envoi  de  trames  MRP_LinkDown  su r  
l es  ports  en  anneau .  

I n t er v al l e  d e  f o n c t i o n n em en t  d e  l a  l i ai s o n  
Ce paramètre  con tien t  l a  valeur de  l ' i n terval le  d 'envoi  de  trames  MRP_LinkUp su r l es  
ports  en  anneau .  

N o m b r e  d e  m o d i f i c at i o n s  d e  l a  l i ai s o n  
Ce paramètre  con ti en t  l a  valeu r du  nombre  de  trames  MRP_LinkChange  con trôlan t  l es  
transmissions  répétées  des  trames  MRP_LinkUp ou  MRP_LinkDown .  

Et at  B L OCK ED  p r i s  en  c h ar g e  
Ce paramètre  i nd ique  s i  l e  MRC prend  en  charge  l 'état  BLOCKED sur ses  ports  en  anneau .  

Rés u l t at  (+)  
Ce paramètre  i nd ique  que  la  demande  de  service  a  abou ti .  

I D  d e  d o m ai n e  
I l  s 'ag i t  de  l 'attribu t  clé  qu i  permet  d ' i den ti fi er  l ' i nstance  de  la  mach ine  de  protocole.  

Rés u l t at  ( - )  
Ce paramètre  i nd ique  que  la  demande  de  service  n 'a  pas  abou ti .  

I D  d e  d o m ai n e  
I l  s 'ag i t  de  l 'attribu t  cl é  qu i  permet  d ' i den ti fi er  l ' i nstance  de  la  mach ine  de  protocole.  
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Co d e  d ' er r eu r  
Le  paramètre  Résu l tat  con ti en t  l e  code  d 'erreur  spéci fique.  

Type:  Unsigned1 6  

Valeurs  au torisées:  DOMAIN_ID_MISMATCH,  ROLE_NOT_SUPPORTED,   
 I NVALID_RINGPORT 

7. 5  A r r êt  M RC 

Ce service  do i t  ê tre  u ti l i sé  pour arrêter la  mach ine  de  protocole  du  MRC.  Les  états  du  port  en  
anneau  et  la  fonction  de  commutation  demeuren t.  Le  Tableau  7  présente  l es  paramètres  du  
service.  

Tab l eau  7  – Ser v i c e  A r r êt  M RC d u  M RP 

N o m  d u  p ar am èt r e  Re q  C n f  

Argument  M   

  I D  de  domaine  M   

   

Résu l tat  (+ )   S  

  I D  de  domaine   M  

   

Résu l tat  ( - )   S  

  I D  de  domaine   M  

  Code  d 'erreu r  M  

La  s i gn i f i cati on  de  Req ,  Cn f,  M  e t  S  est  spéci fi ée  dans  l ' I SO/IEC  1 01 64-1 .  

 
A r g u m en t  
L'argument  doi t  acheminer les  paramètres  spéci fi ques  au  service  de  l a  demande  de  service.  

I D  d e  d o m ai n e  
I l  s 'ag i t  de  l 'attribu t  cl é  qu i  permet  d ' i den ti fi er  l ' i nstance  de  la  mach ine  de  protocole.  

Rés u l t at  (+)  
Ce paramètre  i nd ique  que  la  demande  de  service  a  abou ti .  

I D  d e  d o m ai n e  
I l  s 'ag i t  de  l 'attribu t  clé  qu i  permet  d ' i den ti fi er  l ' i nstance  de  la  mach ine  de  protocole.  

Rés u l t at  ( - )  
Ce paramètre  i nd ique  que  la  demande  de  service  n 'a  pas  abou ti .  

I D  d e  d o m ai n e  
I l  s 'ag i t  de  l 'attribu t  cl é  qu i  permet  d ' i den ti fi er  l ' i nstance  de  l a  mach ine  de  protocole.  

Co d e  d ' er r eu r  
Le  paramètre  Résu l tat  con ti en t  l e  code  d 'erreur spéci fique.  

Type:  Unsigned1 6  

Valeurs  au tori sées:  DOMAIN_ID_MISMATCH  

7. 6  L ec t u r e  M RM  

Le  service  facu l tati f  Read  MRM  permet  de  l i re  l 'état  en  cours  de  l a  mach ine  de  protocole  
du  MRM.  

Le  Tableau  8  présen te  les  paramètres  du  service.  
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Tab l eau  8  – Ser v i c e  Read  M RM  d u  M RP 

N o m  d u  p ar am èt r e  Re q  R s p  

Argument  M   

  I D  de  domaine  M   

   

Résu l tat  (+ )   S  

  I D  de  domaine   M  

  I D  1  du  port  d 'anneau   M  

  I D  2  du  port  d 'anneau   M  

  I D  VLAN   U  

  P ri ori té  du  gesti onnai re   M  

  Véri f i cati on  de  l a  redondance  du  support   M  

  E tat  réel  du  rô l e   M  

  E tat  réel  de  l 'anneau   M  

  E tat  du  port  1  d u  port  de  l 'anneau   U  

  E tat  du  port  2  du  port  de  l 'anneau   U  

  I n terval l e  de  mod i f i cati on  de  l a  topol og i e   U  

  Nombre  de  répét i t i ons  de  mod i fi cati on  de  l a  topol og i e   U  

  I n terval l e  d 'essai  cou rt   U  

  I n terval l e  d 'essai  par  défau t   U  

  Nombre  de  su rve i l l ances  d 'essai   U  

  MRC  non  bl oquan t  pri s  en  charge   U  

  Nombre  é tendu  de  su rve i l l ances  d 'essai   U  

  Mod i fi cati on  de  l a  l i ai son  de  réacti on   U  

   

Résu l tat  ( - )   S  

  I D  de  domaine   M  

  Code  d 'erreu r  M  

La  s i gn i f i cati on  de  Req ,  Rsp,  M ,  U  e t  S  est  spéci fi ée  dans  l ' I SO/IEC  1 01 64-1 .  

 
A r g u m en t  
L'argument  doi t  acheminer l es  paramètres  spéci fi ques  au  service  de  la  demande  de  service.  

I D  d e  d o m ai n e  
I l  s 'ag i t  de  l 'attribu t  cl é  qu i  permet  d ' i den ti fi er  l ' i nstance  de  la  mach ine  de  protocole.  

Rés u l t at  (+)  
Ce paramètre  i nd ique  que  la  demande  de  service  a  abou ti .  

I D  d e  d o m ai n e  
I l  s 'ag i t  de  l 'attribu t  clé  qu i  permet  d ' i den ti fi er  l ' i nstance  de  la  mach ine  de  protocole.  

I D  1  d u  p o r t  d ' an n eau  
Ce paramètre  con tien t  l ' ID  du  prem ier port  en  anneau .  

I D  2  d u  p o r t  d ' an n eau  
Ce paramètre  con tien t  l ' ID  du  deuxième  port  en  anneau .  

I D  VL A N  
Ce paramètre  facu l tati f  con ti en t  la  valeu r de  l ' i den ti fian t  VLAN.  

Pr i o r i t é  d u  g es t i o n n ai r e  
Ce paramètre  con tien t  la  valeur de  pri ori té  du  gestionnai re.  
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Vér i f i c at i o n  d e  l a  r ed o n d an c e  d u  s u p p o r t  
Ce paramètre  i nd ique  s i  l a  su rvei l lance  du  MRM  est  acti vée  ou  désactivée  

I n t er v al l e  d e  m o d i f i c at i o n  d e  l a  t o p o l o g i e  
Ce paramètre  con tien t  l a  valeur de  l ' i n terval le  d 'envoi  de  trames  MRP_TopologyChange.  

N o m b r e  d e  r ép ét i t i o n s  d e  m o d i f i c at i o n  d e  l a  t o p o l o g i e  
Ce paramètre  con tien t  l a  valeu r du  nombre  d ' i n terval les  con trô lan t  l a  transmission  répétée  
des  trames  MRP_TopologyChange.  

I n t er v al l e  d ' es s ai  c o u r t  
Ce paramètre  con tien t  la  valeur  du  court  i n terval le  d 'envoi  des  trames  MRP_Test  su r l es  
ports  en  anneau  à  l a  su i te  des  changements  de  l iai son  dans  l 'anneau .  

I n t er v al l e  d ' es s ai  p ar  d éf au t  
Ce paramètre  con tien t  l a  valeur  de  l ' i n terval le  par défau t  d 'envoi  de  trames  MRP_Test su r 
l es  ports  en  anneau .  

N o m b r e  d e  s u r v ei l l an c es  d ' es s ai  
Ce paramètre  con tien t  l a  valeur  du  nombre  d ' i n terval les  pour l a  su rvei l lance  de  la  
réception  des  trames  MRP_Test.  

M RC n o n  b l o q u an t  p r i s  en  c h ar g e  
Ce paramètre  i nd ique  la  capaci té  du  MRM  à prendre  en  charge  l es  MRC sans  prise  en  
charge  de  l 'état  du  port  BLOCKED  dans  l 'anneau .  

N o m b r e  ét en d u  d e  s u r v ei l l an c es  d ' es s ai  
Ce paramètre  facu l tati f  contien t  l a  valeur du  nombre  d ' i n terval les  étendus  pour  l a  
su rvei l lance  de  la  réception  des  trames  MRP_Test.  

Et at  r éel  d u  r ô l e  
Cet attri bu t  con ti en t  l e  rô le  en  cours  de  l 'objet  de  MRP dans  l e  domaine  de  redondance.  

Et at  r éel  d e  l ' an n eau  
Cet attri bu t  con ti en t  l 'état  en  cours  de  l 'anneau  de  l 'objet  de  MRP dans  le  domaine  de  
redondance.   

Et at  d u  p o r t  1  d u  p o r t  d e  l ' an n eau  
Cet  attribu t  facu l tati f  contien t  l 'état  en  cours  du  port  en  anneau  1 .  

Et at  d u  p o r t  2  d u  p o r t  d e  l ' an n eau  
Cet  attribu t  facu l tati f  contien t  l 'état  en  cou rs  du  port  en  anneau  2 .  

M o d i f i c at i o n  d e  l a  l i ai s o n  d e  r éac t i o n   
Ce paramètre  facu l tati f  i nd ique  s i  l e  MRM  réag i t  aux trames  MRP_LinkChange.  

Rés u l t at  ( - )  
Ce paramètre  i nd ique  que  la  demande  de  service  n 'a  pas  abou ti .  

I D  d e  d o m ai n e  
I l  s 'ag i t  de  l 'attribu t  cl é  qu i  permet  d ' i den ti fi er  l ' i nstance  de  l a  mach ine  de  protocole.  

Co d e  d ' er r eu r  
Le  paramètre  Résu l tat  con ti en t  l e  code  d 'erreur spéci fique.  

Type:  Unsigned1 6  

Valeurs  au torisées:  DOMAIN_ID_MISMATCH,  MANAGER_READ_FAIL 

7. 7  L ec t u r e  M RC 

Le  service  facu l tati f  Read  MRC permet  de  l i re  l 'état  en  cours  de  la  mach ine  de  protocole  
du  MRC.  

Le  Tableau  9  présen te  les  paramètres  du  service.  
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Tab l eau  9  – Ser v i c e  Read  M RC d u  M RP 

N o m  d u  p ar am èt r e  Re q  R s p  

Argument  M   

  I D  de  domaine  M   

   

Résu l tat  (+ )   S  

  I D  de  domaine   M  

  I D  1  du  port  d 'anneau   M  

  I D  2  du  port  d 'anneau   M  

  I D  VLAN   U  

  E tat  du  port  1  d u  port  de  l 'anneau   U  

  E tat  du  port  2  du  port  de  l 'anneau   U  

  I n terval l e  d 'arrêt  de  l a  l i ai son   U  

  I n terval l e  de  foncti onnement  de  l a  l i ai son   U  

  Nombre  de  mod i fi cati ons  de  l a  l i ai son   U  

  E tat  BLOCKED  pri s  en  charge   U  

   

Résu l tat  ( - )   S  

  I D  de  domaine   M  

  Code  d 'erreu r  M  

La  s i gn i f i cati on  de  Req ,  Rsp,  M ,  U  e t  S  est  spéci fi ée  dans  l ' I SO/IEC  1 01 64-1 .  

 
A r g u m en t  
L'argument  doi t  acheminer l es  paramètres  spéci fi ques  au  service  de  la  demande  de  service.  

I D  d e  d o m ai n e  
I l  s 'ag i t  de  l 'attribu t  cl é  qu i  permet  d ' i den ti fi er  l ' i nstance  de  l a  mach ine  de  protocole.  

Rés u l t at  (+)  
Ce paramètre  i nd ique  que  la  demande  de  service  a  abou ti .  

I D  d e  d o m ai n e  
I l  s 'ag i t  de  l 'attribu t  cl é  qu i  permet  d ' i den ti fi er  l ' i nstance  de  l a  mach ine  de  protocole.  

I D  1  d u  p o r t  d ' an n eau  
Ce paramètre  con tien t  l ' ID  du  prem ier  port  en  anneau .  

I D  2  d u  p o r t  d ' an n eau  
Ce paramètre  con tien t  l ' ID  du  deuxième port  en  anneau .  

I D  VL A N  
Ce paramètre  facu l tati f  con ti en t  la  valeu r de  l ' i den ti fian t  VLAN.  

I n t er v al l e  d ' ar r êt  d e  l a  l i ai s o n  
Ce paramètre  con tien t  l a  valeur  de  l ' i n terval l e  d 'envoi  de  trames  MRP_LinkDown  su r l es  
ports  en  anneau .  

I n t er v al l e  d e  f o n c t i o n n em en t  d e  l a  l i ai s o n  
Ce paramètre  con tien t  l a  valeur  de  l ' i n terval le  d 'envoi  de  trames  MRP_LinkUp su r l es  
ports  en  anneau .  

N o m b r e  d e  m o d i f i c at i o n s  d e  l a  l i ai s o n  
Ce paramètre  con ti en t  l a  valeu r du  nombre  de  trames  MRP_LinkChange  con trô lan t  la  
transmission  répétée  des  trames  MRP_LinkUp ou  MRP_LinkDown .  

Et at  d u  p o r t  1  d u  p o r t  d e  l ' an n eau  
Cet  attribu t  facu l tati f  contien t  l 'état  en  cours  du  port  en  anneau  1 .  
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Et at  d u  p o r t  2  d u  p o r t  d e  l ' an n eau  
Cet  attribu t  facu l tati f  contien t  l 'état  en  cours  du  port  en  anneau  2 .  

Et at  B L OCK ED  p r i s  en  c h ar g e  
Ce paramètre  i nd ique  s i  l e  MRC prend  en  charge  l 'état  BLOCKED  sur ses  ports  en  anneau .  

 

Rés u l t at  ( - )  
Ce paramètre  i nd ique  que  la  demande  de  service  n 'a  pas  abou ti .  

I D  d e  d o m ai n e  
I l  s 'ag i t  de  l 'attribu t  cl é  qu i  permet  d ' i den ti fi er  l ' i nstance  de  la  mach ine  de  protocole.  

Co d e  d ' er r eu r  
Le  paramètre  Résu l tat  con tien t  l e  code  d 'erreur spéci fi que.  

Type:  Unsigned1 6  

Valeurs  au torisées:  DOMAIN_ID_MISMATCH,  CLIENT_READ_FAIL 

7. 8  Dém ar r ag e  M I M  

Le  service  Start  M IM  permet  de  créer une  i nstance  locale  de  la  mach ine  de  protocole  du  M IM.  

Le  Tableau  1 0  présen te  l es  paramètres  du  service.  

Tab l eau  1 0  – Ser v i c e  St ar t  M I M  d u  M RP 

N o m  d u  p ar am è t r e  Req  Cn f  

Argument  M   

  I D  d ' i n terconnexi on  M   

  Nom  d ' i n terconnexi on  M   

  I D  de  port  d ' i n terconnexi on  M   

  I D  VLAN  d ' i n terconnexi on  

  Mode  d ' i n terconnexi on  

U  

M  

 

  I n terval l e  de  mod i f i cati on  de  topol og i e  d ' i n terconnexi on  U   

  Nombre  de  répét i t i ons  de  mod i fi cati on  de  topo l og i e  d ' i n terconnexi on  U   

  I n terval l e  d 'essai  par  défau t  d ' i n terconnexi on  U   

  Nombre  de  su rve i l l ances  d 'essai  d ' i n terconnexi on  

  I n terval l e  d ' i n terrogati on  de  s tatu t  de  l i ai son  d ' i n terconnexi on  

  Nombre  de  répét i t i ons  d ' i n terrogati on  de  statu t  de  l i ai son  d ' i n terconnexion  

U  

U  

U  

 

   

Résu l tat  (+ )   S  

  I D  d ' i n terconnexi on   M  

   

Résu l tat  ( - )   S  

  I D  d ' i n terconnexi on   M  

  Code  d 'erreu r  M  

La  s i gn i f i cat i on  de  Req ,  Cn f,  M ,  U  et  S  est  spéci fi ée  dans  l ' I SO/IEC  1 01 64-1 .  

 
A r g u m en t  
L'argument  doi t  acheminer les  paramètres  spéci fi ques  au  service  de  l a  demande  de  service.  

I D  d ' i n t er c o n n ex i o n  
I l  s 'ag i t  de  l 'attribu t  cl é  qu i  permet  d ' i den ti fi er  l ' i nstance  de  la  mach ine  de  protocole  
d ' i n terconnexion .  
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N o m  d ' i n t er c o n n ex i o n  
Ce paramètre  con tien t  l e  nom  du  domaine  d ' i n terconnexion .  

I D  d e  p o r t  d ' i n t er c o n n ex i o n  
Ce paramètre  con tien t  l ' ID  du  port  d ' i n terconnexion .  

I D  VL A N  d ' i n t er c o n n ex i o n  
Ce paramètre  facu l tati f  con ti en t  la  valeu r de  l ' i den ti fian t  VLAN.  

M o d e  d ' i n t er c o n n ex i o n  
Ce paramètre  con tien t  l e  mode  de  fonctionnement  exigé  du  M IM .  

I n t er v al l e  d e  m o d i f i c at i o n  d e  t o p o l o g i e  d ' i n t er c o n n ex i o n  
Ce paramètre  con tien t  la  valeur de  l ' i n terval le  d 'envoi  de  trames  
MRP_InTopologyChange.  

N o m b r e  d e  r ép ét i t i o n s  d e  m o d i f i c at i o n  d e  t o p o l o g i e  d ' i n t er c o n n ex i o n  
Ce paramètre  con ti en t  l a  valeur  du  nombre  d ' i n terval les  contrô lan t  l es  transmissions  
répétées  des  trames  MRP_InTopologyChange.  

I n t er v al l e  d ' es s ai  p ar  d éf au t  d ' i n t er c o n n ex i o n  
Ce paramètre  con tien t  l a  valeur de  l ' i n terval le  par défau t  d 'envoi  de  trames  
MRP_InTest  sur  l es  ports  en  anneau  et  su r  l e  port  d ' i n terconnexion .  

N o m b r e  d e  s u r v ei l l an c es  d ' es s ai  d ' i n t er c o n n ex i o n  
Ce paramètre  con tien t  l a  valeur  du  nombre  d ' i n terval les  pour la  su rvei l lance  de  l a  
réception  des  trames  MRP_InTest.  

I n t er v al l e  d ' i n t er r o g at i o n  d e  s t at u t  d e  l i ai s o n  d ' i n t er c o n n ex i o n  
Ce paramètre  con tien t  la  valeur de  l ' i n terval le  d 'envoi  de  trames  
MRP_InLinkStatusPol l .  

N o m b r e  d e  r ép ét i t i o n s  d u  s t at u t  d e  l i ai s o n  d ' i n t er c o n n ex i o n  
Ce paramètre  con tien t  la  valeur  du  nombre  d ' i n terval les  contrô lan t  l es  transmissions  
répétées  des  trames  MRP_InLinkStatusPol l .  

Rés u l t at  (+)  
Ce paramètre  i nd ique  que  la  demande  de  service  a  abou ti .  

I D  d ' i n t er c o n n ex i o n  
I l  s 'ag i t  de  l 'attribu t  cl é  qu i  permet  d ' i den ti fier  l ' i nstance  de  l a  mach ine  de  protocole  
d ' i n terconnexion .  

Rés u l t at  ( - )  
Ce paramètre  i nd ique  que  la  demande  de  service  n 'a  pas  abou ti .  

I D  d ' i n t er c o n n ex i o n  
I l  s 'ag i t  de  l 'attribu t  clé  qu i  permet  d ' i den ti f ier  l ' i nstance  de  l a  mach ine  de  protocole  
d ' i n terconnexion .  

Co d e  d ' er r eu r  
Le  paramètre  Résu l tat  con ti en t  l e  code  d 'erreur  spéci fique.  

Type:  Unsigned1 6  

Valeurs  au torisées:  INTERCONNECTION_ID_MISMATCH,  ROLE_NOT_SUPPORTED,    

I NVALID_INTERCONNECTIONPORT 

7. 9  A r r êt  M I M  

Ce service  doi t  être  u ti l i sé  pour arrêter la  mach ine  de  protocole  du  M IM .  L'état  du  port  
d ' i n terconnexion  et  l a  fonction  de  commutation  demeuren t.  

Le  Tableau  1 1  présen te  l es  paramètres  du  service.  
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Tab l eau  1 1  – Ser v i c e  St o p  M I M  d u  M RP 

N o m  d u  p ar am èt r e  Re q  C n f  

Argument  M   

  I D  d ' i n terconnexi on  M   

   

Résu l tat  (+ )   S  

  I D  d ' i n terconnexi on   M  

   

Résu l tat  ( - )   S  

  I D  d ' i n terconnexi on   M  

  Code  d 'erreu r  M  

La  s i gn i f i cati on  de  Req ,  Cn f,  M  e t  S  est  spéci fi ée  dans  l ' I SO/I EC  1 01 64-1 .  

 
A r g u m en t  
L'argument  doi t  acheminer les  paramètres  spéci fi ques  au  service  de  l a  demande  de  service.  

I D  d ' i n t er c o n n ex i o n  
I l  s 'ag i t  de  l 'attribu t  cl é  qu i  permet  d ' i den ti fi er  l ' i nstance  de  la  mach ine  de  protocole  
d ' i n terconnexion .  

Rés u l t at  (+)  
Ce paramètre  i nd ique  que  la  demande  de  service  a  abou ti .  

I D  d ' i n t er c o n n ex i o n  
I l  s 'ag i t  de  l 'attribu t  cl é  qu i  permet  d ' i den ti fi er  l ' i nstance  de  la  mach ine  de  protocole  
d ' i n terconnexion .  

Rés u l t at  ( - )  
Ce paramètre  i nd ique  que  la  demande  de  service  n 'a  pas  abou ti .  

I D  d ' i n t er c o n n ex i o n  
I l  s 'ag i t  de  l 'attribu t  clé  qu i  permet  d ' i den ti f ier  l ' i nstance  de  l a  mach ine  de  protocole  
d ' i n terconnexion .  

Co d e  d ' er r eu r  
Le  paramètre  Résu l tat  con ti en t  l e  code  d 'erreur  spéci fique.  

Type:  Unsigned1 6  

Valeurs  au tori sées:  INTERCONNECTION_ID_MISMATCH  

7. 1 0  M o d i f i c at i o n  d e  l ' ét at  d ' i n t er c o n n ex i o n  

Ce service  facu l tati f  do i t  ê tre  u ti l i sé  pour i nd iquer un  changement  d 'état  du  domaine  
d ' i n terconnexion  du  MRP.  

Le  Tableau  1 2  présente  l es  paramètres  du  service.  

Tab l eau  1 2  – Ser v i c e  I n t er c o n n ec t i o n  Ch an g e  St at e  d u  M RP 

N o m  d u  p ar am èt r e  I n d  

Argument  M  

  I D  d ' i n terconnexi on  M  

  L i s te  des  types  d 'erreu rs  M  

La  s i gn i f i cati on  de  M  et  I nd  est  spéci fi ée  dans  l ' I SO/IEC  1 01 64-1 .  

 
A r g u m en t  
L'argument  doi t  acheminer les  paramètres  spéci fi ques  au  service  de  l a  demande  de  service.  
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I D  d ' i n t er c o n n ex i o n  
I l  s 'ag i t  de  l 'attribu t  cl é  qu i  permet  d ' i den ti fi er  l ' i nstance  de  l a  mach ine  de  protocole  
d ' i n terconnexion .  

L i s t e  d es  t y p es  d ' er r eu r s  
Cet attri bu t  est  composé  des  é léments  su i van ts:  

Ty p e  d ' er r eu r  
Cet attri bu t  i den ti fi e  une  erreu r d ' i n terconnexion  de  redondance  du  support.  

Type  d 'attribu t:  Unsigned1 6  

Valeurs  au tori sées:  INTERCONNECTION_OPEN  

A p p ar i t i o n  
Cet attri bu t  i nd ique  s i  l 'erreur apparaît  ou  d isparaît.  

Type  d 'attribu t:  Boolean  

Valeurs  au tori sées:  TRUE,  FALSE 

7. 1 1  Dém ar r ag e  M I C  

Le  service  Start  M IC  permet  de  créer une  i nstance  de  la  mach ine  de  protocole  du  M IC.  

Le  Tableau  1 3  présen te  l es  paramètres  du  service.  

Tab l eau  1 3  – Ser v i c e  St ar t  M I C  d u  M RP 

N o m  d u  p ar am èt r e  Re q  C n f  

Argument  M   

  I D  d ' i n terconnexi on  M   

  Nom  d ' i n terconnexi on  M   

  I D  de  port  d ' i n terconnexi on  M   

I D  VLAN  d ' i n terconnexi on  

  Mode  d ' i n terconnexion  

U  

M  

 

  I n terval l e  d 'arrêt  de  l a  l i ai son  d ' i n terconnexion  U   

  I n terval l e  de  foncti onnement  de  l a  l i ai son  d ' i n terconnexion  U   

  Nombre  de  mod i fi cati ons  de  l a  l i ai son  d ' i n terconnexi on  U   

   

Résu l tat  (+ )   S  

  I D  d ' i n terconnexi on   M  

   

Résu l tat  ( - )   S  

  I D  d ' i n terconnexi on   M  

  Code  d 'erreu r  M  

La  s i gn i f i cati on  de  Req ,  Cn f,  M ,  U  et  S  est  spéci fi ée  dans  l ' I SO/IEC  1 01 64-1 .  

 
A r g u m en t  
L'argument  doi t  acheminer les  paramètres  spéci fi ques  au  service  de  l a  demande  de  service.  

I D  d ' i n t er c o n n ex i o n  
I l  s 'ag i t  de  l 'attribu t  cl é  qu i  permet  d ' i den ti fi er  l ' i nstance  de  la  mach ine  de  protocole  
d ' i n terconnexion .  

N o m  d ' i n t er c o n n ex i o n  
Ce paramètre  con tien t  l e  nom  du  domaine  d ' i n terconnexion .  

I D  d e  p o r t  d ' i n t er c o n n ex i o n  
Ce paramètre  con tien t  l ' ID  du  port  d ' i n terconnexion .  

I D  VL A N  d ' i n t er c o n n ex i o n  
Ce paramètre  facu l tati f  con tien t  la  valeu r de  l ' i den ti fian t  VLAN.  
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M o d e  d ' i n t er c o n n ex i o n  
Ce paramètre  con tien t  l e  mode  de  fonctionnement  exigé  du  M IC.  

I n t er v al l e  d ' ar r êt  d e  l a  l i ai s o n  d ' i n t er c o n n ex i o n  
Ce paramètre  con tient  l a  valeur de  l ' i n terval le  d 'envoi  de  trames  MRP_InLinkDown  su r 
l es  ports  en  anneau .  

I n t er v al l e  d e  f o n c t i o n n em en t  d e  l a  l i ai s o n  d ' i n t er c o n n ex i o n  
Ce paramètre  con tien t  l a  valeur  de  l ' i n terval le  d 'envoi  de  trames  MRP_InLinkUp su r 
l es  ports  en  anneau .  

N o m b r e  d e  m o d i f i c at i o n s  d e  l a  l i ai s o n  d ' i n t er c o n n ex i o n  
Ce paramètre  con tien t  l a  valeur du  nombre  de  trames  MRP_InLinkChange  con trôlan t  
l es  transmissions  répétées  des  trames  MRP_InLinkUp ou  MRP_InLinkDown.  

Rés u l t at  (+)  
Ce paramètre  i nd ique  que  la  demande  de  service  a  abou ti .  

I D  d ' i n t er c o n n ex i o n  
I l  s 'ag i t  de  l 'attribu t  clé  qu i  permet  d ' i den ti fi er  l ' i nstance  de  la  mach ine  de  protocole  
d ' i n terconnexion .  

Rés u l t at  ( - )  
Ce paramètre  i nd ique  que  la  demande  de  service  n 'a  pas  abou ti .  

I D  d ' i n t er c o n n ex i o n  
I l  s 'ag i t  de  l 'attribu t  cl é  qu i  permet  d ' i den ti fi er  l ' i nstance  de  la  mach ine  de  protocole  
d ' i n terconnexion .  

Co d e  d ' er r eu r  
Le  paramètre  Résu l tat  con tien t  l e  code  d 'erreur spéci fi que.  

Type:  Unsigned1 6  

Valeurs  au torisées:  INTERCONNECTION_ID_MISMATCH,  ROLE_NOT_SUPPORTED,    

I NVALID_INTERCONNECTIONPORT 

7. 1 2  A r r êt  M I C  

Ce service  doi t  ê tre  u ti l i sé  pour arrêter la  mach ine  de  protocole  du  M IC.  L'état  du  port  
d ' i n terconnexion  et  l a  fonction  de  commutation  demeurent.  

Le  Tableau  1 4  présen te  l es  paramètres  du  service.  

Tab l eau  1 4  – Ser v i c e  St o p  M I C  d u  M RP 

N o m  d u  p ar am èt r e  Re q  C n f  

Argument  M   

  I D  d ' i n terconnexi on  M   

   

Résu l tat  (+ )   S  

  I D  d ' i n terconnexi on   M  

   

Résu l tat  ( - )   S  

  I D  d ' i n terconnexi on   M  

  Code  d 'erreu r  M  

La  s i gn i f i cati on  de  Req ,  Cn f,  M  e t  S  est  spéci fi ée  dans  l ' I SO/IEC  1 01 64-1 .  

 
A r g u m en t  
L'argument  doi t  acheminer les  paramètres  spéci fi ques  au  service  de  l a  demande  de  service.  
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I D  d ' i n t er c o n n ex i o n  
I l  s 'ag i t  de  l 'attribu t  cl é  qu i  permet  d ' i den ti fier  l ' i nstance  de  l a  mach ine  de  protocole  
d ' i n terconnexion .  

Rés u l t at  (+)  
Ce paramètre  i nd ique  que  la  demande  de  service  a  abou ti .  

I D  d ' i n t er c o n n ex i o n  
I l  s 'ag i t  de  l 'attribu t  clé  qu i  permet  d ' i den ti f ier  l ' i nstance  de  l a  mach ine  de  protocole  
d ' i n terconnexion .  

Rés u l t at  ( - )  
Ce paramètre  i nd ique  que  la  demande  de  service  n 'a  pas  abou ti .  

I D  d ' i n t er c o n n ex i o n  
I l  s 'ag i t  de  l 'attribu t  cl é  qu i  permet  d ' i den ti fi er  l ' i nstance  de  la  mach ine  de  protocole  
d ' i n terconnexion .  

Co d e  d ' er r eu r  
Le  paramètre  Résu l tat  con ti en t  l e  code  d 'erreur  spéci fique.  

Type:  Unsigned1 6  

Valeurs  au torisées:  INTERCONNECTION_ID_MISMATCH  

7. 1 3  L ec t u r e  M I M  

Le  service  facu l tati f  Read  M IM  permet  de  l i re  l 'état  en  cou rs  de  l a  mach ine  de  protocole  
du  M IM .  

Le  Tableau  1 5  présen te  l es  paramètres  du  service.  
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Tab l eau  1 5  – Ser v i c e  Read  M I M  d u  M RP 

N o m  d u  p ar am èt r e  Re q  R s p  

Argument  M   

  I D  d ' i n terconnexi on  M   

   

Résu l tat  (+ )   S  

  I D  d ' i n terconnexi on   M  

  N om  d ' i n terconnexi on   M  

  I D  de  port  d ' i n terconnexi on   M  

  E tat  de  port  d ' i n terconnexi on   U  

I D  VLAN  d ' i n terconnexi on  

  Mode  d ' i n terconnexi on  

 U  

M  

  I n terval l e  de  mod i f i cati on  de  topol og i e  d ' i n terconnexion   U  

  N ombre  de  répéti t i ons  de  mod i fi cati on  de  topo l og i e  d ' i n terconnexi on   U  

  I n terval l e  d 'essai  par  défau t  d ' i n terconnexi on   U  

  N ombre  de  su rvei l l ances  d 'essai  d ' i n terconnexi on  

  I n terval l e  d ' i n terrogati on  de  statu t  de  l i ai son  d ' i n terconnexi on  

  N ombre  de  répéti t i ons  d ' i n terrogati on  de  s tatu t  de  l i ai son  d ' i n terconnexi on  

 

 

U  

U  

U  

  E tat  de  topo l og i e  d ' i n terconnexi on   M  

   

Résu l tat  ( - )   S  

  I D  d ' i n terconnexi on   M  

  Code  d 'erreu r  M  

La  s i gn i f i cati on  de  Req ,  Rsp,  M ,  U  et  S  est  spéci fi ée  dans  l ' I SO/IEC  1 01 64-1 .  

 
A r g u m en t  
L'argument  doi t  acheminer les  paramètres  spéci fi ques  au  service  de  l a  demande  de  service.  

I D  d ' i n t er c o n n ex i o n  
I l  s 'ag i t  de  l 'attribu t  cl é  qu i  permet  d ' i den ti fi er  l ' i nstance  de  la  mach ine  de  protocole  
d ' i n terconnexion .  

Rés u l t at  (+)  
Ce paramètre  i nd ique  que  la  demande  de  service  a  abou ti .  

I D  d ' i n t er c o n n ex i o n  
I l  s 'ag i t  de  l 'attribu t  cl é  qu i  permet  d ' i den ti fi er  l ' i nstance  de  la  mach ine  de  protocole  
d ' i n terconnexion .  

N o m  d ' i n t er c o n n ex i o n  
Ce paramètre  con tien t  l e  nom  du  domaine  d ' i n terconnexion .  

I D  d e  p o r t  d ' i n t er c o n n ex i o n  
Ce paramètre  con tien t  l ' ID  du  port  d ' i n terconnexion .  

Et at  d e  p o r t  d ' i n t er c o n n ex i o n  
Cet  attribu t  facu l tati f  contien t  l 'état  en  cours  du  port  d ' i n terconnexion .  

I D  VL A N  d ' i n t er c o n n ex i o n  
Ce paramètre  facu l tati f  con ti en t  la  valeu r de  l ' i den ti fian t  VLAN.  

M o d e  d ' i n t er c o n n ex i o n  
Ce paramètre  con tien t  l e  mode  de  fonctionnement  du  M IM .  

I n t er v al l e  d e  m o d i f i c at i o n  d e  t o p o l o g i e  d ' i n t er c o n n ex i o n  
Ce paramètre  con tien t  la  valeur de  l ' i n terval le  d 'envoi  de  trames  
MRP_InTopologyChange.  
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N o m b r e  d e  r ép ét i t i o n s  d e  m o d i f i c at i o n  d e  t o p o l o g i e  d ' i n t er c o n n ex i o n  
Ce paramètre  con tien t  l a  valeur du  nombre  d ' i n terval les  con trôlan t  la  transmission  
répétée  des  trames  MRP_InTopologyChange.  

I n t er v al l e  d ' es s ai  p ar  d éf au t  d ' i n t er c o n n ex i o n  
Ce paramètre  con tien t  l a  valeur de  l ' i n terval le  par défau t  d 'envoi  de  trames  
MRP_InTest  sur  l es  ports  en  anneau .  

N o m b r e  d e  s u r v ei l l an c es  d ' es s ai  d ' i n t er c o n n ex i o n  
Ce paramètre  con tien t  la  valeur  du  nombre  d ' i n terval les  pour  la  su rvei l lance  de  la  
réception  des  trames  MRP_InTest.  

I n t er v al l e  d ' i n t er r o g at i o n  d e  s t at u t  d e  l i ai s o n  d ' i n t er c o n n ex i o n  
Ce paramètre  con tien t  la  valeur de  l ' i n terval le  d 'envoi  de  trames  
MRP_InLinkStatusPol l .  

N o m b r e  d e  r ép ét i t i o n s  d ' i n t er r o g at i o n  d e  s t at u t  d e  l i ai s o n  
d ' i n t er c o n n ex i o n  

Ce paramètre  con tien t  l a  valeur  du  nombre  d ' i n terval les  pour l es  transmissions  
répétées  des  trames  MRP_InLinkStatusPol l .  

Et at  d e  t o p o l o g i e  d ' i n t er c o n n ex i o n  
Cet  attribu t  con ti en t  l 'état  en  cours  de  topolog ie  d ' i n terconnexion  de  l 'objet  
d ' i n terconnexion  de  MRP  dans  le  domaine  d ' i n terconnexion .   

Rés u l t at  ( - )  
Ce paramètre  i nd ique  que  la  demande  de  service  n 'a  pas  abou ti .  

I D  d ' i n t er c o n n ex i o n  
I l  s 'ag i t  de  l 'attribu t  cl é  qu i  permet  d ' i den ti fier  l ' i nstance  de  l a  mach ine  de  protocole  
d ' i n terconnexion .  

Co d e  d ' er r eu r  
Le  paramètre  Résu l tat  con tien t  l e  code  d 'erreur spéci fi que.  

Type:  Unsigned1 6  

Valeurs  au tori sées:  INTERCONNECTION_ID_MISMATCH,  MANAGER_READ_FAIL 

7. 1 4  L ec t u r e  M I C  

Le  service  facu l tati f  Read  M IC  permet  de  l i re  l 'état  en  cou rs  de  l a  mach ine  de  protocole  
du  M IC.  

Le  Tableau  1 6  présente  l es  paramètres  du  service.  
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Tab l eau  1 6  – Ser v i c e  Read  M I C  d u  M RP 

N o m  d u  p ar am èt r e  Re q  R s p  

Argument  M   

  I D  d ' i n terconnexi on  M   

   

Résu l tat  (+ )   S  

  I D  d ' i n terconnexi on   M  

  Nom  d ' i n terconnexi on   M  

  I D  de  port  d ' i n terconnexi on   M  

  E tat  de  port  d ' i n terconnexi on   U  

I D  VLAN  d ' i n terconnexi on  

  Mode  d ' i n terconnexion  

 U  

M  

  I n terval l e  d 'arrêt  de  l a  l i ai son  d ' i n terconnexion   U  

  I n terval l e  de  foncti onnement  de  l a  l i ai son  d ' i n terconnexion   U  

  Nombre  de  mod i fi cati ons  de  l a  l i ai son  d ' i n terconnexi on   U  

   

Résu l tat  ( - )   S  

  I D  d ' i n terconnexi on   M  

  Code  d 'erreu r  M  

La  s i gn i f i cati on  de  Req ,  Rsp,  M ,  U  et  S  est  spéci fi ée  dans  l ' I SO/IEC  1 01 64-1 .  

 
A r g u m en t  
L'argument  doi t  acheminer les  paramètres  spéci fi ques  au  service  de  l a  demande  de  service.  

I D  d ' i n t er c o n n ex i o n  
I l  s 'ag i t  de  l 'attribu t  cl é  qu i  permet  d ' i den ti fi er  l ' i nstance  de  la  mach ine  de  protocole  
d ' i n terconnexion .  

Rés u l t at  (+)  
Ce paramètre  i nd ique  que  la  demande  de  service  a  abou ti .  

I D  d ' i n t er c o n n ex i o n  
I l  s 'ag i t  de  l 'attribu t  cl é  qu i  permet  d ' i den ti fi er  l ' i nstance  de  la  mach ine  de  protocole  
d ' i n terconnexion .  

N o m  d ' i n t er c o n n ex i o n  
Ce paramètre  con tien t  l e  nom  du  domaine  d ' i n terconnexion .  

I D  d e  p o r t  d ' i n t er c o n n ex i o n  
Ce paramètre  con tien t  l ' ID  du  port  d ' i n terconnexion .  

Et at  d e  p o r t  d ' i n t er c o n n ex i o n  
Cet  attribu t  facu l tati f  contien t  l 'état  en  cours  du  port  d ' i n terconnexion .  

I D  VL A N  d ' i n t er c o n n ex i o n  
Ce paramètre  facu l tati f  con tien t  l a  valeu r  de  l ' i den ti f ian t  VLAN .  

M o d e  d ' i n t er c o n n ex i o n  
Ce paramètre  con tien t  l e  mode  de  fonctionnement  du  M IC.  

I n t er v al l e  d ' ar r êt  d e  l a  l i ai s o n  d ' i n t er c o n n ex i o n  
Ce paramètre  con tient  l a  valeur de  l ' i n terval le  d 'envoi  de  trames  MRP_InLinkDown  sur 
l es  ports  en  anneau .  

I n t er v al l e  d e  f o n c t i o n n em en t  d e  l a  l i ai s o n  d ' i n t er c o n n ex i o n  
Ce paramètre  con tien t  la  valeur de  l ' i n terval le  d 'envoi  de  trames  MRP_InLinkUp su r 
l es  ports  en  anneau .  

N o m b r e  d e  m o d i f i c at i o n s  d e  l a  l i ai s o n  d ' i n t er c o n n ex i o n  
Ce paramètre  con tien t  l a  valeur du  nombre  de  trames  MRP_InLinkChange  con trôlan t  
l a  transmission  répétée  des  trames  MRP_InLinkUp ou  MRP_InLinkDown .  

C
o
p
y
r
i
g
h
t
e
d
 
m
a
t
e
r
i
a
l
 
l
i
c
e
n
s
e
d
 
t
o
 
U
n
i
v
e
r
s
i
t
y
 
o
f
 
T
o
r
o
n
t
o
 
b
y
 
T
h
o
m
s
o
n
 
S
c
i
e
n
t
i
f
i
c
,
 
I
n
c
.
 
(
w
w
w
.
t
e
c
h
s
t
r
e
e
t
.
c
o
m
)
.
 
 
T
h
i
s
 
c
o
p
y
 
d
o
w
n
l
o
a
d
e
d
 
o
n
 
2
0
1
6
-
0
4
-
2
8
 
0
5
:
1
2
:
4
6
 
-
0
5
0
0
 
b
y
 
a
u
t
h
o
r
i
z
e
d
 
u
s
e
r
 
U
n
i
v
e
r
s
i
t
y
 
o
f
 
T
o
r
o
n
t
o
 
U
s
e
r
.
 
 
N
o
 
f
u
r
t
h
e
r
 
r
e
p
r
o
d
u
c
t
i
o
n
 
o
r
 
d
i
s
t
r
i
b
u
t
i
o
n
 
i
s
 
p
e
r
m
i
t
t
e
d
.



I EC  62439-2:201 6    I EC  201 6  – 21 9  – 

Rés u l t at  ( - )  
Ce paramètre  i nd ique  que  la  demande  de  service  n 'a  pas  abou ti .  

I D  d ' i n t er c o n n ex i o n  
I l  s 'ag i t  de  l 'attribu t  clé  qu i  permet  d ' i den ti f ier  l ' i nstance  de  l a  mach ine  de  protocole  
d ' i n terconnexion .  

Co d e  d ' er r eu r  
Le  paramètre  Résu l tat  con ti en t  l e  code  d 'erreur spéci fique.  

Type:  Unsigned1 6  

Valeurs  au torisées:  INTERCONNECTION_ID_MISMATCH ,  CLIENT_READ_FAIL 

8  Sp éc i f i c at i o n  d u  p r o t o c o l e  M RP 

8. 1  Des c r i p t i o n  d u  PDU  

8. 1 . 1  Ty p es  d e  d o n n ées  d e  b as e  

Les  conven tions  de  l a  présen te  spéci fi cation  son t  con formes  à  l ' I EC  61 1 58-6-1 0:201 4,  4 . 2 .  La  
notation  et  l e  codage  des  types  de  données  de  base  son t  con formes  à  l ' IEC  61 1 58-6-1 0:201 4,  
4. 1 . 2  et  à  l ' IEC  61 1 58-6-1 0:201 4,  4 . 2.   

8. 1 . 2  Réf ér en c e  d e  s y n t ax e  ab s t r ai t e  d u  D L PDU  

La syn taxe  de  transfert  et  l e  codage  de  la  spéci fi cation  du  protocole  MRP son t  con formes  à  
l ' I EC  61 1 58-6-1 0:201 4,  4. 2 .  

Le  codage  et  l e  décodage  des  champs  du  Tableau  1 7  do iven t  être  con formes  à  
l ' I SO/IEC/IEEE  8802-3  ( IEEE  802.3)  pour l e  DLPDU.  

Tab l eau  1 7  – Sy n t ax e  d u  D L PDU  d u  M RP p o u r  l ' I SO/I EC/I EEE  8802-3  ( I E EE  802. 3)  

N o m  d u  
D L P D U  

S t r u c t u r e  d u  D L P D U  

DLPDU  Preamble  a,  StartFrameDel im i ter,  Desti nat i onAddress,  Sou rceAddress,  DLSDU  b ,  
DLPDU_Padd i ng  c ,  FrameCheckSequence  

DLSDU  [VLAN]  d ,  LT,  MRP-PDU  

VLAN  LT(=0x81 00) ,  TagCon tro l I n formati on  

NOTE  1  Con formément  à  l ' I SO/IEC/IEEE  8802-3  ( I EEE  802 . 3) ,  l a  l ongueu r  m i n imale  des  DLPDU  est  de  
64  octets  (excepté  pou r Preamble  e t  S tartFrameDel im i ter) .  

NOTE  2  La l ongueu r  m i n imale  des  trames  I SO/IEC/IEEE  8802-3  ( I EEE  802. 3 )  dotées  de  l a  bal i se  VLAN  est  
désormais  de  68  octets ,  afi n  d 'assu rer  u ne  l ongueu r m i n imale  de  trame  de  64  octets  après  l a  suppression  de  l a  
bal i se  VLAN  par  u n  pon t.  

a  Le  champ con t i en t  au  moi ns  7  octets .  

b  La  tai l l e  DLSDU  m in imale  est  de  2  octets .  

c  Le  nombre  d 'octets  de  rempl i ssage  do i t  ê tre  compri s  en tre  0  e t  46 ,  se l on  l a  l ongueu r du  DLSDU .  La valeu r  
do i t  ê tre  n u l l e .  

d  Le  champ VLAN  peu t  ê tre  i gnoré  en  cas  de  transport  opt im i sé .  Le  champ VLAN  peu t  être  déf i n i  par  l e  codeu r,  
mai s  peu t  être  re j eté  par  l es  pon ts  i n terméd iai res .  Le  décodeu r  do i t  accepter  l es  DLPDU  avec  ou  sans  
champ VLAN .  

 

8. 1 . 3  Co d ag e  d u  c h am p  d e  DL PDU  So u r c eA d d r es s  

Ce champ doi t  ê tre  codé  en  tan t  que  type  de  données  octetStri ng [6] .  La valeur du  champ 
SourceAddress  do i t  ê tre  con forme  à l 'adresse  MAC de  l ' I EEE  802;  vo i r  I EEE  802-1 D:2004,  
Article  7.  L'adresse  MAC du  port  est  u ti l i sée  pour l e  DLPDU  du  MRP.  L'adresse  MAC de  
l ' i n terface  do i t  ê tre  d i fféren te  de  l 'adresse  MAC du  port.  

C
o
p
y
r
i
g
h
t
e
d
 
m
a
t
e
r
i
a
l
 
l
i
c
e
n
s
e
d
 
t
o
 
U
n
i
v
e
r
s
i
t
y
 
o
f
 
T
o
r
o
n
t
o
 
b
y
 
T
h
o
m
s
o
n
 
S
c
i
e
n
t
i
f
i
c
,
 
I
n
c
.
 
(
w
w
w
.
t
e
c
h
s
t
r
e
e
t
.
c
o
m
)
.
 
 
T
h
i
s
 
c
o
p
y
 
d
o
w
n
l
o
a
d
e
d
 
o
n
 
2
0
1
6
-
0
4
-
2
8
 
0
5
:
1
2
:
4
6
 
-
0
5
0
0
 
b
y
 
a
u
t
h
o
r
i
z
e
d
 
u
s
e
r
 
U
n
i
v
e
r
s
i
t
y
 
o
f
 
T
o
r
o
n
t
o
 
U
s
e
r
.
 
 
N
o
 
f
u
r
t
h
e
r
 
r
e
p
r
o
d
u
c
t
i
o
n
 
o
r
 
d
i
s
t
r
i
b
u
t
i
o
n
 
i
s
 
p
e
r
m
i
t
t
e
d
.



 – 220  – I EC  62439-2:201 6    I EC  201 6  

8. 1 . 4  Co d ag e  d u  c h am p  d e  DL PDU  D es t i n at i o n A d d r es s  

Ce champ do i t  ê tre  codé  en  tan t  que  type  de  données  octetStri ng [6] .   

L' i den ti f i cateu r un ique  d 'organ isation  de  l ' I EEE  correspondant  au  MRP  est  00-1 5-4E.  I l  do i t  
être  configuré  con formément  au  Tableau  1 8.  

Tab l eau  1 8  – OU I  d u  M RP 

Val eu r  d e  l ' OU I  
(h ex ad éc i m al e)  

S i g n i f i c at i o n  

00-1 5-4E  Monod i ffusi on  i nd i vi duel l e  adm in i s trée  au  n i veau  g l obal  

0 1 - 1 5-4E  Adresse  (mu l t i d i ffu s i on )  de  g roupe  adm in i strée  au  n i veau  g l obal  

02-1 5-4E  Monod i ffusi on  i nd i vi duel l e  adm in i s trée  au  n i veau  l ocal  

03-1 5-4E  Adresse  (mu l t i d i ffu s i on )  de  g roupe  adm in i strée  au  n i veau  l ocal  

 

Pour l es  MRP-PDU,  l a  valeur de  l 'adresse  de  destination  do i t  ê tre  défin ie  con formément  au  
Tableau  1 9 .  

Tab l eau  1 9  – M u l t i c as t M A CA d d r es s  d u  M RP 

Val eu r  d e  
l ' OU I  

(m u l t i d i f f u s i o n )  
(h ex ad éc i m al e)  

Val e u r  d u  c o d e  
E x t e n s i o n I d en t i f i er  

 
(h ex ad éc i m al e)  

S i g n i f i c at i o n  

01 -1 5-4E  00-00-00  Réservé  

01 -1 5-4E  00-00-01  MC_TEST,  u t i l i sée  pou r  l es  trames  MRP_Test  

01 -1 5-4E  00-00-02  MC_CONTROL,  u t i l i sée  pou r  l es  trames  MRP_Li nkChange,  
MRP_TopologyChange  et  MRP_Opti on  

01 -1 5-4E  00-00-03  MC_INTEST,  u t i l i sée  pou r l es  trames  MRP_I nTest  

01 -1 5-4E  00-00-04  MC_INCONTROL,  u t i l i sée  pou r  l es  trames  MRP_I nLi nkChange,  
MRP_I nTopol ogyChange  e t  MRP_I nLi nkStatusPol l  

0 1 -1 5-4E  00-00-05  à  FF-FF-FF Réservé  

 

NOTE  1  L'octet  1  con ti en t  l e  b i t  d 'adresse  i nd i vi duel l e/de  g roupe  (LSB) .  

NOTE  2  L'ad resse  mu l t i d i f fu s i on  de  desti nati on  MC_TEST est  égal emen t  u t i l i sée  pou r l es  trames  
MRP_TestMgrNAck et  MRP_TestPropagate.  

8. 1 . 5  Co d ag e  d u  c h am p  Tag Co n t r o l I n f o r m at i o n  

Ce champ doi t  ê tre  codé  con formément à  l ' IEEE  802. 1 Q en  tan t  que  type  de  
données  Unsigned1 6.  Les  bi ts  i nd i viduels  doivent  avoi r  l a  s i gn i fi cation  su ivante:  

B i t  0  – 1 1 :  Tag Co n t r o l I n f o r m at i o n . VL A N _I d en t i f i er  
Ces  bi ts  do ivent  être  codés  con formément  à  l ' I EEE  802. 1 Q.  

NOTE  VLAN_I den ti f i er  0  s i gn i f i e  qu 'aucun  VLAN  n 'est  u t i l i sé .  

B i t  1 2:  Tag Co n t r o l I n f o r m at i o n . Can o n i c al Fo r m at I d en t i f i c at o r  
Ces  bi ts  do iven t  être  codés  con formément à  l ' I EEE  802. 1 Q.  

NOTE  Le  code  CFI  est  u ne  constan te  0 .  

B i t  1 3  – 1 5:  Tag Co n t r o l I n f o r m at i o n . Pr i o r i t y  
Ces  bi ts  do ivent  être  codés  con formément  à  l ' I EEE  802. 1 Q.  

Pour le  MRP,  l 'u ti l i sation  du  champ VLAN  est  facu l tati ve.  En  sa présence,  la  valeu r de  
TagContro l I n formation .Priori ty  doi t  ê tre  con fi gu rée  con formément  au  Tableau  20.  
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Tab l eau  20  – Ch am p  Tag Co n t r o l I n f o r m at i o n . Pr i o r i t y  d u  M RP 

Val eu r  (h ex ad é c i m al e)  S i g n i f i c at i o n  

0x07  MRP-PDU  

 

8. 1 . 6  Co d ag e  d u  c h am p  L T 

Ce champ doi t  ê tre  codé  en  tan t  que  type  de  données  Unsigned1 6  avec des  valeurs  
con formes  à  l ' I SO/IEC/IEEE  8802-3  ( IEEE  802.3) .  Pour l e  MRP,  la  valeur do i t  ê tre  con figu rée  
con formément  au  Tableau  21 .  

Tab l eau  21  – Ch am p  L T d u  M RP 

Val eu r  (h e x ad éc i m al e)  S i g n i f i c at i o n  

0x88E3  MRP-PDU  

 

8. 1 . 7  Sy n t ax e  ab s t r ai t e  d es  A PDU  d u  M RP 

Le  Tableau  22  défin i t  l a  syn taxe  abstrai te  des  MRP-PDU  appelés  APDU .  L'ordre  défin i  des  
octets  do i t  être  u ti l i sé  pour acheminer les  APDU.  

Tab l eau  22  – Sy n t ax e  d es  A PDU  d u  M RP 

N o m  d e  l ' AP D U  S t r u c t u r e  d e  l ' A P D U  

MRP-PDU  MRP_Versi on ,  MRP_Type,  MRP_Common ,  [MRP_Opti on ] ,  MRP_End ,  [Rempl i ssage*]  a  

a  S i  l a  trame  con ti en t  moi ns  de  64  octets ,  e l l e  do i t  ê tre  é tendue  à  64  octets  par rempl i ssage,  con formémen t  à  
l ' I SO/IEC/IEEE  8802-3  ( I EEE  802 . 3) .  

 

Le  Tableau  23  défin i t  l es  structures  de  substi tu tion  des  é léments  de  la  s tructure  de  l 'APDU  
présen tés  au  Tableau  22.  
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Tab l eau  23  – Su bs t i t u t i o n s  au  s e i n  d u  MRP 

Nom  d e  s u b s t i t u t i o n  St r u c t u re  

MRP_Type  MRP_Test  ^  MRP_Li nkChange  ^  MRP_TopologyChange  ^  MRP_Opti on  ^  
MRP_I nTest  ^  MRP_I nLi nkChange  ^  MRP_I nLi nkStatusPol l  ^  
MRP_I nTopol ogyChange  

MRP_Common  MRP_TLVHeader,  MRP_SequenceID,  MRP_DomainUU ID  

MRP_Opti on c  MRP_TLVHeader,  MRP_OUI ,  MRP_SubOpti on 1 , [  MRP_SubOpti on2* ]  ,  
[Rempl i ssage* ]  a  

MRP_OU I  MRP_Manu factu rerOU I  ^  MRP_IECOUI  

MRP_SubOpti on 1  MRP_Ed1 Type,  MRP_Ed1 Manu factu rerData  

MRP_SubOpti on2d  MRP_TestMgrNAck ^  MRP_TestPropagate  ^  MRP_Au toMgr ^  MRP_Manu factu rerFkt  

MRP_TestMgrNAcke  MRP_SubTLVHeader,  MRP_Prio,  MRP_SA,  MRP_OtherMRMPrio,  

MRP_OtherMRMSA,  [Rempl i ssage* ]  a  

MRP_TestPropagatee  MRP_SubTLVHeader,  MRP_Prio,  MRP_SA,  MRP_OtherMRMPrio,  

MRP_OtherMRMSA,  [Rempl i ssage* ]  a  

MRP_Au toMgrf  MRP_SubTLVHeader  (=0x0300)  

MRP_Manu factu rerFkt  MRP_SubTLVHeader,  MRP_Manu factu rerData  

MRP_End  MRP_TLVHeader (=0x0000)  

MRP_Testb  MRP_TLVHeader,  MRP_Pri o ,  MRP_SA,  MRP_PortRol e ,  MRP_RingState,  
MRP_Trans i t i on ,  MRP_TimeStamp,  [Rempl i ssage* ]  a   

MRP_TopologyChange  MRP_TLVHeader,  MRP_Pri o ,  MRP_SA,  MRP_I n terval ,  [Rempl i ssage* ]  a  

MRP_Li nkChange  MRP_Li nkUp  ^  MRP_Li nkDown  

MRP_Li nkDown  MRP_TLVHeader,  MRP_SA,  MRP_PortRo le ,  MRP_I n terval ,  MRP_Blocked ,  
[Rempl i ssage* ]  a  

MRP_Li nkUp MRP_TLVHeader,  MRP_SA,  MRP_PortRole ,  MRP_I n terval ,  MRP_Blocked ,  
[Rempl i ssage* ]  a  

MRP_I nTest  MRP_TLVHeader,  MRP_I n ID,  MRP_SA,  MRP_PortRol e ,  MRP_I nState,  
MRP_Trans i t i on ,  MRP_TimeStamp,  [Rempl i ssage* ]  a   

MRP_I nLi nkChange  MRP_I nLi nkUp ^  MRP_I nLi nkDown  

MRP_I nLi nkDown  MRP_TLVHeader,  MRP_SA,  MRP_PortRo le ,  MRP_I n ID ,  MRP_I n terval ,  
[Rempl i ssage* ]  a  

MRP_I nLi nkUp MRP_TLVHeader,  MRP_SA,  MRP_PortRole ,  MRP_I n ID ,  MRP_I n terval ,  
[Rempl i ssage* ]  a  

MRP_I nLi nkStatu sPol l  MRP_TLVHeader,  MRP_SA,  MRP_PortRole ,  MRP_I n ID ,  [Rempl i ssage*]  a  

MRP_I nTopol ogyChange  MRP_TLVHeader,  MRP_SA,  MRP_I n ID,  MRP_I n terval ,  [Rempl i ssage* ]  a  
a  L 'al i gnemen t  32  b i ts  do i t  ê tre  assu ré.  
b  Pou r  u ne  connexi on  avec  des  systèmes  d 'au tomati on  à  hau te  vi tesse,  l a  l ongueu r  du  MRP_PDU  de  type  

MRP_Test  est  essen ti e l l e .  I l  convi en t  de  l a  mai n ten i r  à  une  val eu r  m i n imale .  Consu l ter  l es  normes  re l ati ves  
au  système  d 'au tomati on  appl i cabl es  pou r l es  l im i tat i ons  de  l ongueu r  de  trame.  

c  Les  trames  de  MRP_Type  =  MRP_Opti on  ne  do i ven t  pas  con ten i r  p l us  d 'un  MRP_SubOpti on2  avec  un  
MRP_SubTLVHeader. Type  en tre  0x01  e t  0xF0 .  

d  MRP_SubTLVHeader. Type  dans  l 'ord re  cro i ssan t.  

e  A  u t i l i ser  seu l emen t  dans  MRP_Type  =  MRP_Opti on .    

f  A  u t i l i ser  seu lemen t  dans  MRP_Type  =  MRP_Test.  En  ou tre ,  MRP_SubOpti on2  ne  peu t  ê tre  spéci f i que  à  u n  
fabri can t  qu 'avec  un  MRP_SubTLVHeader. Type  en tre  0xF1  e t  0xff.   

 

8. 1 . 8  Cod ag e  d u  ch amp  MRP_TLVHead er  

Le  codage  de  ce  champ doi t  être  con forme  à  l ' I EC  61 1 58-6-1 0:201 4,  4 . 2. 1 .  La s i gn i fi cation  
des  bi ts  i nd ivi duels  do i t  ê tre  l a  su i van te:  

B i t  0  – 7:  MRP_TLVHead er . Len g th  
La valeu r con tien t  l e  nombre  d 'octets  consécu ti fs  du  bloc  correspondant.  
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B i t  8  – 1 5:  M RP_TL VH ead er . Ty p e  
Ce champ do i t  ê tre  codé  avec l es  valeurs  con formes  au  Tableau  24.  

Tab l eau  24  – M RP_TL VH ead er . Ty p e  

Val e u r  
(h ex ad é c i m al e)  

S i g n i f i c at i o n  U t i l i s at i o n  

0x00  MRP_End  (MRP_TLVHeader. Leng th  do i t  ê tre  nu l )  Obl i gato i re  

0x01  MRP_Common  Obl i gato i re  

0x02  MRP_Test  Obl i gato i re  

0x03  MRP_TopologyChange  Obl i gato i re  

0x04  MRP_Li nkDown  Obl i gato i re  

0x05  MRP_Li nkUp Obl i gato i re  

0x06  MRP_I nTest  Obl i gato i re  en  
RC-mode  

0x07  MRP_I nTopol ogyChange  Obl i gato i re  

0x08  MRP_I nLi nkDown  Obl i gato i re  

0x09  MRP_I nLi nkUp Obl i gato i re  

0x0A MRP_I nLi nkStatusPol l  Obl i gato i re  en  
LC-mode  

0x0B  – 0x7E  Réservé  — 

0x7F  MRP_Opti on  (spéci fi que  à  l ' organ i sati on )  Facu l tati ve  

0x80-0xFF  Réservé  — 

 

8. 1 . 9  Co d ag e  d u  c h am p  M RP_Su b TL VH ead er  

Le  codage  de  ce  champ do i t  ê tre  con forme  à  l ' I EC  61 1 58-6-1 0:201 4,  4 . 2 . 1 .  La  s i gn i fi cation  
des  bi ts  i nd ivi duels  do i t  ê tre  l a  su ivante:  

B i t  0  – 7:  M RP_Su b TL VH ead er . L en g t h  
La valeu r con tien t  l e  nombre  d 'octets  consécu ti fs  du  bloc  correspondant.  

B i t  8  – 1 5:  M RP_Su b TL VH ead er . Ty p e  
Ce champ doi t  être  codé  avec l es  valeurs  con formes  au  Tableau  25.  

Tab l eau  25  – M RP_Su b TL VH ead er . Ty p e  

Val eu r  
(h e x ad éc i m al e)  

OU I  S i g n i f i c at i o n  U t i l i s at i o n  

0x00  i n d i fféren t  Réservé  Obl i gato i re  

0x01  Manu factu rerOU I  ou  I ECOU I  MRP_TestMgrNAck Obl i gato i re  

0x02  Manu factu rerOU I  ou  I ECOU I  MRP_TestPropagate  Obl i gato i re  

0x03  Manu factu rerOU I  ou  I ECOU I  MRP_Au toMgr Obl i gato i re  

0x04  – 0xF0  Manu factu rerOU I  ou  I ECOU I  Réservée  aux  foncti ons  spéci f i ques  de  
l ' I EC  

Facu l tat i ve  

0xF1  – 0xFF  Manu factu rerOU I  Foncti ons  spéci fi ques  à  u n  fabri can t  Facu l tat i ve  

 

8. 1 . 1 0  Co d ag e  d es  c h am p s  M RP_Ed 1 Ty p e  et  M RP_Ed 1 M an u f ac t u r er Dat a  

Le  champ MRP_Ed1 Type  do i t  ê tre  codé  en  type  de  données  Unsigned8.  

Pour MRP_OUI  =  MRP_Manu facturerOU I ,  l e  con tenu  des  champs  doi t  ê tre  codé  avec les  
valeurs  con formes  au  Tableau  26.  
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Tab l eau  26  – M RP_Ed 1 Ty p e  et  M RP_Ed 1 M an u f ac t u r er Dat a  

M R P _E d 1 Ty p e  

Val eu r  
(h ex ad éc i m al e)  

M R P _E d 1 M an u f ac t u r e r D at a 

S o m m ai r e  

M RP _E d 1 M an u f ac t u r er D at a  

L o n g u eu r  (o c t et s )  

U t i l i s at i o n  

0x00  i nd i fféren t  2  Obl i gato i re  

0x01  – 0x03  -  0  Obl i gato i re  

0x04  i nd i fféren t  26  Obl i gato i re  

0x05  – 0xFE  -  0  Obl i gato i re  

0xFF  -  0  Obl i gato i re  

 

Pour MRP_OUI  =  I ECOUI ,  l e  con tenu  des  champs  doi t  être  codé  avec l es  valeu rs  con formes  
au  Tableau  27.  

Tab l eau  27  – M RP_Ed 1 Ty p e  et  M RP_Ed 1 M an u f ac t u r er Dat a 

M R P _E d 1 Ty p e  

Val eu r  
(h ex ad éc i m al e)  

M R P _E d 1 M an u f ac t u r e r D at a 

S o m m ai r e  

M RP _E d 1 M an u f ac t u r er D at a  

L o n g u eu r  (o c t et s )  

U t i l i s at i o n  

0x00  – 0xFE  Réservé  0  Obl i gato i re  

0xFF  i nd i fféren t  0  Obl i gato i re  

 

8. 1 . 1 1  Co d ag e  d u  c h am p  M RP_Ver s i o n  

Ce champ do i t  ê tre  codé  comme type  de  données  Unsigned1 6  avec l es  valeurs  con formes  au  
Tableau  28.   

Tab l eau  28  – M RP_Ver s i o n  

Val eu r  (d é c i m al e )  S i g n i f i c at i o n  

0  Réservé  

1  Vers i on  i n i t i al e  de  MRP  

2  …  65  535  Réservé  

 

8. 1 . 1 2  Co d ag e  d u  c h am p  M RP_Seq u en c eI D  

Ce champ do i t  être  codé  en  tan t  que  type  de  données  Unsigned1 6.  I l  est  u ti l i sé  pour  i den ti fi er 
l a  dupl i cation  de  trames  du  MRP  dans  l 'anneau .  La plage  de  valeu rs  va de  0  à  65  535.  Le  
processus  d 'appl ication  demandeur doi t  fourn i r  un  numéro  de  séquence  un ique  à  chaque  
demande  de  services  en  cours.  

8. 1 . 1 3  Co d ag e  d u  c h am p  M RP_SA  

Ce champ do i t  être  codé  en  tan t  que  type  de  données  octetString [6] .  La valeur du  champ 
MRP_SA doi t  ê tre  con forme  à  l 'adresse  MAC de  l ' I EEE  802  et  do i t  con ten i r  l 'adresse  MAC de  
l 'hôte  de  commutation  émetteu r  (adresse  MAC de  l ' i n terface) .  

8. 1 . 1 4  Co d ag e  d u  c h am p  M RP_Ot h er M RM SA  

Ce champ do i t  être  codé  en  tan t  que  type  de  données  octetString [6] .  La valeur du  champ 
MRP_OtherMRMSA doi t  ê tre  con forme  à  l 'adresse  MAC de  l ' I EEE  802  et  do i t  ê tre  con figu rée  
con formément  au  Tableau  29.  
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Tab l eau  29  – Cod ag e  d u  ch amp  MRP_Oth erMRMSA  

MRP_Su bOp t i o n 2  Val eu r  d e  MRP_Oth erMRMSA  

MRP_TestMgrNAck Adresse  MAC de  l ' i n terface  du  gesti onnai re  à  l a  pri ori té  l a  p l us  basse  
don t  l a  trame  d 'essai  a  été  préalabl emen t  reçue.  

MRP_TestPropagate  Ad resse  MAC de  l ' i n terface  du  gesti onnai re  à  l a  pri ori té  l a  p l us  é l evée  
don t  l a  trame  MRP_TestMgrNAck a  é té  préalabl emen t  reçue.  

 

8. 1 . 1 5  Codag e  d u  ch amp  MRP_Pr i o  

Ce champ do i t  ê tre  codé  en  tan t  que  type  de  données  Unsigned1 6  et  con figu ré  con formément 
au  Tableau  30.  

Tab l eau  30  – MRP_Pr i o  

Val eu r  
(h exad éc i m al e)  

S i g n i f i c at i o n   

0x0000  Pri ori té  l a  p l us  é l evée  du  MRM  

0x1 000  – 0x7000  Pri ori tés  é l evées  du  MRM  

0x8000  Pri ori té  par  défau t  du  MRM  

0x9000  – 0x9FFF  Pri ori tés  é l evées  du  MRA 

0xA000  Pri ori té  par  défau t  du  MRA 

0xA001 -0xF000  Pri ori tés  basses  du  MRA 

0xFFFF Pri ori té  l a  p l us  basse  du  MRA 

Au tre  Réservé  

 

NOTE  Le  fai t  d 'avoi r  u n  ou  p l u s i eu rs  appare i l s  con fi gu rés  pou r  l e  rô l e  MRA e t  u ne  MRM  con fi gu rée  manuel l emen t  
dans  l e  même  anneau  n 'est  pas  pri s  en  charge  dans  l a  présen te  éd i t i on  de  l ' I EC  62439-2.  

8. 1 . 1 6  Codag e  d u  ch amp  MRP_Oth erMRMPr i o  

Ce champ doi t  ê tre  codé  en  tan t  que  type  de  données  Unsigned1 6.  La valeur  du  champ 
MRP_OtheMRMPrio  do i t  ê tre  con fi gurée  con formément  au  Tableau  31 .  

Tab l eau  31  – Cod ag e  d u  ch amp  MRP_Oth erMRMPr i o  

MRP_Su bOp t i o n 2  Val eu r  d e  MRP_Oth erMRMPr i o  

MRP_TestMgrNAck Le champ est laissé vide et ne sera pas analysé par le destinataire.  

MRP_TestPropagate  Priori té du  gestionnaire dont la priorité est la plus élevée,  dont la trame 
TestMgrNAck a été préalablement reçue 

 

8. 1 . 1 7  Codag e  d u  ch amp  MRP_Po r tRo l e  

Ce champ doi t  être  codé  en  tan t  que  type  de  données  Unsigned1 6.  Le  codage  doi t  être  
con forme  au  Tableau  32.  

Tab l eau  32  – MRP_Po r tRo l e  

Val eu r  
(h exad éc i m al e)  

S i g n i f i cat i o n  U t i l i s at i o n  

0x0000  Port  en  anneau  pri nci pal  La  trame  est  envoyée  su r  l e  port  en  anneau  
pri nci pal  

0x0001  Port  en  anneau  secondai re  La  trame  est  envoyée  su r  l e  port  en  anneau  
secondai re  

0x0002  Port  d ' i n terconnexion  La  trame  est  envoyée  su r  l e  port  d ' i n terconnexi on  

0x0003  – 0xFFFF Réservé   

 

C
o
p
y
r
i
g
h
t
e
d
 
m
a
t
e
r
i
a
l
 
l
i
c
e
n
s
e
d
 
t
o
 
U
n
i
v
e
r
s
i
t
y
 
o
f
 
T
o
r
o
n
t
o
 
b
y
 
T
h
o
m
s
o
n
 
S
c
i
e
n
t
i
f
i
c
,
 
I
n
c
.
 
(
w
w
w
.
t
e
c
h
s
t
r
e
e
t
.
c
o
m
)
.
 
 
T
h
i
s
 
c
o
p
y
 
d
o
w
n
l
o
a
d
e
d
 
o
n
 
2
0
1
6
-
0
4
-
2
8
 
0
5
:
1
2
:
4
6
 
-
0
5
0
0
 
b
y
 
a
u
t
h
o
r
i
z
e
d
 
u
s
e
r
 
U
n
i
v
e
r
s
i
t
y
 
o
f
 
T
o
r
o
n
t
o
 
U
s
e
r
.
 
 
N
o
 
f
u
r
t
h
e
r
 
r
e
p
r
o
d
u
c
t
i
o
n
 
o
r
 
d
i
s
t
r
i
b
u
t
i
o
n
 
i
s
 
p
e
r
m
i
t
t
e
d
.



 – 226  – I EC  62439-2:201 6    I EC  201 6  

8. 1 . 1 8  Co d ag e  d u  c h am p  M RP_Ri n g St at e  

Ce champ do i t  ê tre  codé  comme type  de  données  Unsigned1 6  avec l es  valeurs  con formes  au  
Tableau  33.  

Tab l eau  33  – M RP_Ri n g St at e  

Val eu r  
(h ex ad é c i m al e)  

S i g n i f i c at i o n  U t i l i s at i o n  

0x0000  Anneau  ouvert  Le  MRM  est  à  l 'é tat  d 'anneau  ouvert  

0x0001  Anneau  fermé  Le  MRM  est  à  l 'é tat  d 'anneau  fermé  

0x0002  – 0xFFFF  Réservé  — 

 

8. 1 . 1 9  Co d ag e  d u  c h am p  M RP_I n t er v al  

Ce champ do i t  ê tre  codé  comme type  de  données  Unsigned1 6  avec l es  valeurs  con formes  au  
Tableau  34.  

Tab l eau  34  – M RP_I n t er v al  

Val eu r  
(h ex ad éc i m al e)  

S i g n i f i c at i o n  U t i l i s at i o n  

0x0000  – 0x07D0  I n terval l e  de  l 'événemen t  de  changemen t  
de  topo l og i e  su i van t  (en  ms)  

Obl i gato i re  

0x07D1  – 0xFFFF I n terval l e  de  l 'événemen t  de  changemen t  
de  topo l og i e  su i van t  (en  ms)  

Facu l tati ve  

 

8. 1 . 20  Co d ag e  d u  c h am p  M RP_Tr an s i t i o n  

Ce champ doi t  être  codé  comme type  de  données  Unsigned1 6  avec l es  valeurs  con formes  au  
Tableau  35.  

Tab l eau  35  – M RP_Tr an s i t i o n  

Val eu r  
(h ex ad éc i m al e)  

S i g n i f i c at i o n  U t i l i s at i o n  

0x0000  – 0xFFFF  Nombre  de  trans i t i ons  en tre  l es  é tats  
d 'anneau  ouvert  e t  fermé  ou  nombre  de  
trans i t i ons  en tre  l 'é tat  ouvert  de  topol og i e  
d ' i n terconnexi on  e t  l ' é tat  fermé  de  topol og i e  
d ' i n terconnexi on  .  

U t i l i sée  pou r su rve i l l e r cette  val eu r  g râce  à  
u n  ren i f l eu r  de  paquet  

 

8. 1 . 21  Co d ag e  d u  c h am p  M RP_Ti m eSt am p  

Ce champ doi t  être  codé  comme type  de  données  Unsigned32  avec l es  valeurs  con formes  au  
Tableau  36.  

Tab l eau  36  – M RP_Ti m eSt am p  

Val eu r  
(h ex ad éc i m al e)  

S i g n i f i c at i o n  U t i l i s at i o n  

0x00000000  – 
0xFFFFFFFF  

Val eu r  en  cou rs  du  compteu r  l ocal  de  1  ms  La  val eu r  est  u t i l i sée  par  l e  MRM  pou r 
déterm i ner  l e  temps  de  déplacement  
maximal  des  trames  MRP_Test  dans  u n  
anneau .  Le  M IM  u ti l i se  égal emen t  cette  
val eu r  pou r  déterm i ner l e  temps  de  
déplacemen t  maximal  des  trames  
MRP_I nTest  dans  une  topo log ie  
d ' i n terconnexi on .  
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8. 1 . 22  Co d ag e  d u  c h am p  M RP_B l o c ked  

Ce champ do i t  ê tre  codé  comme type  de  données  Unsigned1 6  avec l es  valeurs  con formes  au  
Tableau  37.  

Tab l eau  37  – M RP_B l o c ked  

Val eu r  (d éc i m al e)  S i g n i f i c at i o n  U t i l i s at i o n  

0  Le  MRC ne  peu t  n i  recevo i r  n i  t ransférer  l es  trames  MRP_Test,  
MRP_Li nkChange  et  MRP_TopologyChange  au  n i veau  d 'u n  port  en  
anneau  don t  l ' état  est  BLOCKED  

Facu l tati ve  

1  Le  MRC peu t  recevo i r  e t  t ransférer  l es  trames  MRP_Test,  
MRP_Li nkChange  et  MRP_TopologyChange  au  n i veau  d 'un  port  en  
anneau  don t  l ' état  est  BLOCKED  

Obl i gato i re  

2  …  65  535  Réservé  — 

 

8. 1 . 23  Co d ag e  d u  c h am p  M RP_M an u f ac t u r er OU I  

Ce champ doi t  ê tre  codé  en  tan t  que  type  de  données  octetStri ng [3]  avec l 'OU I  
(Organ izational l y  Un ique  I den ti fi er)  du  fabrican t  de  l 'apparei l ,  comme défin i  par l e  Reg istrati on  
Au thori ty  Commi ttee  (RAC)  de  l ' I EEE.  

8. 1 . 24  Co d ag e  d u  c h am p  M RP_I ECOU I  

Ce champ doi t  ê tre  codé  en  tan t  que  type  de  données  octetStri ng [3]  avec l 'OU I  
(Organ izational l y  Un ique  I den ti f ier)  de  l ' IEC,  à  savoi r  l e  00-1 5-4e,  comme défin i  par  l e  
Reg istration  Au thori ty  Commi ttee  (RAC)  de  l ' I EEE.  

8. 1 . 25  Co d ag e  d u  c h am p  M RP_M an u f ac t u r er D at a 

Ce champ do i t  ê tre  réservé  aux données  spéci fi ques  au  fou rn isseur.  

8. 1 . 26  Co d ag e  d u  c h am p  M RP_D o m ai n U U I D  

Ce champ do i t  ê tre  codé  en  UU ID  avec l es  valeurs  con formes  au  Tableau  38.  

Tab l eau  38  – M RP_D o m ai n U U I D  

Val eu r  
(h e x ad éc i m al e)  

S i g n i f i c at i o n  U t i l i s at i o n  

0x00000000-0000-0000-0000-000000000000   Réservé  

0x00000000-0000-0000-0000-000000000001  -  
0xFFFFFFFF-FFFF-FFFF-FFFF-FFFFFFFFFFFE  

UU ID  du  domaine  de  redondance  
du  MRP  

Facu l tati ve  

0xFFFFFFFF-FFFF-FFFF-FFFF-FFFFFFFFFFFF 
UU ID  par  défau t  du  domai ne  de  
redondance  du  MRP  

Obl i gato i re  

 

8. 1 . 27  Co d ag e  d u  c h am p  M RP_I n St at e  

Ce champ doi t  être  codé  comme type  de  données  Unsigned1 6  avec l es  valeurs  con formes  au  
Tableau  39.  
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Tab l eau  39  – M RP_I n St at e  

Val eu r  
(h ex ad é c i m al e)  

S i g n i f i c at i o n  U t i l i s at i o n  

0x0000  I n terconnexion  ouverte  Le  M IM  est  à  l 'é tat  de  topo log ie  d ' i n terconnexi on  
ouverte  

0x0001  I n terconnexion  fermée  Le  M IM  est  à  l 'é tat  de  topo log ie  d ' i n terconnexi on  
fermée  

0x0002  – 0xFFFF  Réservé  — 

 

8. 1 . 28  Co d ag e  d u  c h am p  M RP_I n I D  

Ce champ do i t  ê tre  codé  en  tan t  que  type  de  données  Unsigned1 6.  I l  est  u t i l i sé  pour i den ti fi er 
l e  domaine  d ' i n terconnexion .  La plage  de  valeurs  va de  0  à  65  535.  Le  processus  
d 'appl ication  demandeur doi t  fou rn i r  un  MRP_In ID  un ique  à  chaque  topolog ie  d ' i n terconnexion .  

8. 2  M ac h i n es  d e  p r o t o c o l e  

8 . 2 . 1  M ac h i n e  d e  p r o t o c o l e  d u  M RM  

La mach ine  de  protocole  du  MRM  est  défin ie  au  Tableau  41 .  Le  comportement  pri ncipal  de  l a  
mach ine  de  protocole  est  présenté  à  l a  Fi gure  1 1 .  

 

Fi g u r e  1 1  – M ac h i n e  d e  p r o t o c o l e  M RP p o u r  l e  M RM  

Le  texte  ci -dessous  expl ique  les  principales  actions  réal i sées  dans  l es  états.  En  cas  de  
d i fférence  d ' i n terprétati on  en tre  ce  texte  et  l e  d iagramme d 'états,  ce  dern ier l 'emporte.  

Po w er _On  
I n i t ial i sati on ,  l e  MRM  doi t  démarrer l es  deux ports  en  anneau  RPort_1  et  RPort_2  à  
l 'état  BLOCKED.  Les  en trées  stati ques  de  l a  FDB pour l es  adresses  mu l ti d i ffus ion  
MC_TEST,  MC_CONTROL et  MC_INCONTROL du  MRP son t  générées  vers  l 'hôte.  Tous  
l es  MRP-PDU  doivent  u ti l i ser  la  priori té  la  pl us  é levée  (ORG) .  

IEC  

Power_On

AC_STAT1

PRM_UP

CHK_RO

CHK_RC
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AC_STAT1  (état  en  at t en te  d e  co n n ex i o n  1 )  
Démarrage,  atten te  du  premier  établ i ssement  de  l i ai son  au  n iveau  de  l 'un  de  ses  ports  en  
anneau  (appelé  port  en  anneau  principal ) ,  débu t  de  l a  survei l l ance  d 'essai  de  l 'anneau  et  
transi t i on  vers  PRM_UP.  

PRM_UP (Pr i m ary  Ri n g  Po r t  w i t h  L i n k  Up )  
Cet état  doi t  ê tre  atte in t  un iquement s i  l e  port  en  anneau  pri ncipal  comporte  une  l iai son  
(port  en  anneau  secondai re  sans  l i ai son ) .  Le  MRM  doi t  régu l ièrement envoyer des  trames  
MRP_Test  par l es  deux ports  en  anneau  même  s i  l 'au tre  port  en  anneau  (port  en  anneau  
secondai re)  n 'a  détecté  aucune  l i ai son .  

CHK_RO (Ch eck  Ri n g ,  état  R i n g  Open )  
Le MRM  n 'a  pas  reçu  ses  trames  MRP_Test pendan t  une  du rée  déterm inée,  
MRP_RingState  do i t  ê tre  défi n i  à  l 'état  d 'anneau  ouvert.  

Cet  état  peu t  également  être  attein t  en  cas  de  réception  d 'une  trame  MRP_LinkDown  s i  
l 'option  MRP_REACT_ON_LINK_CHANGE est  pri se  en  charge.  

CHK_RC (Ch eck  Ri n g ,  état  R i n g  Cl o sed )  
Le MRM  doi t  envoyer ses  trames  MRP_Test  et  do i t  véri fier la  l i aison  de  ses  ports  en  
anneau ,  MRP_RingState  doi t  ê tre  défi n i  à  l 'état  d 'anneau  fermé.  

Les  variables  locales  de  l a  mach ine  de  protocole  du  MRM  fi gu ren t  au  Tableau  40.  

C
o
p
y
r
i
g
h
t
e
d
 
m
a
t
e
r
i
a
l
 
l
i
c
e
n
s
e
d
 
t
o
 
U
n
i
v
e
r
s
i
t
y
 
o
f
 
T
o
r
o
n
t
o
 
b
y
 
T
h
o
m
s
o
n
 
S
c
i
e
n
t
i
f
i
c
,
 
I
n
c
.
 
(
w
w
w
.
t
e
c
h
s
t
r
e
e
t
.
c
o
m
)
.
 
 
T
h
i
s
 
c
o
p
y
 
d
o
w
n
l
o
a
d
e
d
 
o
n
 
2
0
1
6
-
0
4
-
2
8
 
0
5
:
1
2
:
4
6
 
-
0
5
0
0
 
b
y
 
a
u
t
h
o
r
i
z
e
d
 
u
s
e
r
 
U
n
i
v
e
r
s
i
t
y
 
o
f
 
T
o
r
o
n
t
o
 
U
s
e
r
.
 
 
N
o
 
f
u
r
t
h
e
r
 
r
e
p
r
o
d
u
c
t
i
o
n
 
o
r
 
d
i
s
t
r
i
b
u
t
i
o
n
 
i
s
 
p
e
r
m
i
t
t
e
d
.



 – 230  – I EC  62439-2:201 6    I EC  201 6  

Tab l eau  40  – Var i ab l es  l o cal es  d u  MRP  d e  l a  m ach i n e  d e  p ro to co l e  d u  MRM  

Nom  Type  S i g n i f i c at i o n  

SA_Port1  OctetStri ng [6]  Adresse  sou rce  MAC  RPort_1  du  port  en  anneau  

SA_Port2  OctetStri ng [6]  Adresse  sou rce  MAC  RPort_2  du  port  en  anneau  

SA_RPort  OctetStri ng [6]  Adresse  sou rce  MAC  du  port  en  anneau  1  ou  2  

PRIORITY Unsi gned8  Pri ori té  con forme  à  l ' I EEE  802. 1 Q pou r l es  MRP-
PDU .  Do i t  ê tre  défi n i e  su r  ORG.  

MRP_TS_Prio  Unsi gned1 6  MRP_Pri o  de  l 'hô te  

MRP_TS_SA OctetStri ng [6]  Adresse  sou rce  MAC  de  l ' hôte  

RPort_1  Uns i gned1 6  I den ti f i cat i on  de  port  du  port  en  anneau  1  

RPort_2  Unsi gned1 6  I den ti f i cat i on  de  port  du  port  en  anneau  2  

PRM_RPort  Uns i gned1 6  I den ti f i cat i on  de  port  du  port  en  anneau  pri nci pal  

SEC_RPort  Uns i gned1 6  I den ti f i cat i on  de  port  du  port  en  anneau  secondai re  

MRP_MRM_NRmax Unsi gned1 6  Nombre  maximal  de  re transm iss i ons  de  MRP-PDU  
de  type  MRP_Test  

MRP_MRM_NRetu rn  Unsi gned1 6  Compteu r,  p l age  MRP_MRM_NRmax su r  0  

TC_NRetu rn  Unsi gned1 6  Compteu r,  p l age  MRP_TOPNRmax su r  0  

ADD_TEST Boo lean  Envoyer  u n  MRP-PDU  suppl émen tai re  de  type  
MRP_Test  après  i n terval l e  MRP_TSTshortT  s i  l a  
val eu r  est  TRUE  

REACT_MODE  Boo lean  Le  MRM  réag i t  aux  trames  MRP_LinkDown  à  part i r  
d 'un  MRC  s i  l a  val eu r  est  TRUE  

MRP_LNK_UP  Unsi gned1 6  Val eu r constan te  pou r i nd i quer  u n  é tabl i ssemen t  de  
l i ai son  

MRP_LNK_DOWN  Unsi gned1 6  Val eu r constan te  pou r i nd i quer  u ne  i n terrupti on  de  
l i ai son  

MRP_BLOCKED_SUPPORTED  Unsi gned1 6  Val eu r constan te  pou r i nd i quer  que,  s i  l a  val eu r  
TRUE  est  affectée,  l e  MRM  prend  pou r hypothèse  
que  tous  l es  MRC  de  l 'anneau  prennen t  en  charge  
l 'é tat  de  port  BLOCKED    

Si  l a  val eu r  FALSE  est  affectée,  l e  MRM  exi ge  une  
pri se  en  charge  suppl émen tai re  pou r  l es  MRC ne  
prenan t  pas  en  charge  l 'é tat  BLOCKED .  

FALSE:  opt i on  pou r  l es  nœuds  non  con formes  à  
l ' I EC  61 784-2,  CP3/4,  CP3/5 ,  CP3/6.  

MRP_REACT_ON_LINK_CHANGE  Unsi gned1 6  Val eu r constan te  pou r i nd i quer  que,  s i  l a  val eu r  
TRUE  est  affectée,  l e  MRM  réag i t  aux  trames  
MRP_Li nkDown  provenan t  d 'un  MRC  avec  
Topol ogyChange.Si  l a  val eu r  FALSE  est  attri buée,  l e  
MRM  ne  réag i t  pas  aux  trames  MRP_Li nkDown .  

TRUE:  opt i on  pou r  l es  nœuds  non  con formes  à  
l ' I EC  61 784-1 ,  I EC  61 784-2,  CP3/4,  CP3/5 ,  CP3/6  

NO_TC  Boo lean  Supprimer MRP_TopologyChange  dans  l a  topo l og ie  
l i néai re  (NO_TC  =  TRUE)  

 

Le  d iagramme d 'états  du  MRM  doi t  être  conforme  au  Tableau  41 .  
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Tab l eau  41  – D i ag ramme d ' états  d u  MRM  

# E tat  en  
c o u rs  

Evén em en t  
/Co n d i t i o n  
=>Ac t i o n  

E tat  
s u i van t  

1  Power On   

=>  

I n i tFDB()  

AddMACFDB({ l ocal } , {MC_TEST,  MC_CONTROL} ,ORG)  

AddMACFDB({ l ocal } , {MC_INCONTROL} ,ORG)  

PRM_RPort:=  RPort_1  

SEC_RPort:=  RPort_2  

MRP_MRM_NRmax:=  MRP_TSTNRmax – 1  

MRP_MRM_NRetu rn :=  0  

ADD_TEST:=  FALSE  

REACT_MODE:=  TRUE  s i  l e  MRM  réag i t  aux  trames  MRP_Li nkDown  
provenan t  d 'un  MRC ou  FALSE  s i  l e  MRM  ne  réag i t  pas  aux  trames  
MRP_Li nkDown  provenan t  d 'un  MRC 

Set_Port_StateReq  (PRM_RPort ,  BLOCKED)  

Set_Port_StateReq  (SEC_RPort,  BLOCKED)  

AC_STAT1  

2  AC_STAT1  MAUTypeChangeI nd  (RPort,  Li nk_status)  

/RPort  ==  PRM_RPort  

&&  Li nk_status  ==  MRP_LNK_UP  

=>  

Set_Port_StateReq  (PRM_RPort,  FORWARDING)  

TestRi ngReq(MRP_TSTdefau l tT)  

PRM_UP  

3  AC_STAT1  MAUTypeChangeI nd  (RPort,  Li nk_status)  

/RPort  ==  PRM_RPort  

&&  Li nk_status  ==  MRP_LNK_DOWN  

=>  

i g nore  

AC_STAT1  

4  AC_STAT1  MAUTypeChangeI nd  (RPort,  Li nk_status)  

/RPort  !=  PRM_RPort  

&&  Li nk_status  ==  MRP_LNK_UP  

=>  

SEC_RPort:=  PRM_RPort  

PRM_RPort:=  RPort  

Set_Port_StateReq  (PRM_RPort,  FORWARDING)  

TestRi ngReq(MRP_TSTdefau l tT)  

PRM_UP  

5  AC_STAT1  MAUTypeChangeI nd  (RPort,  Li nk_status)  

/RPort  !=  PRM_RPort  

&&  Li nk_status  ==  MRP_LNK_DOWN  

=>  

i g nore  

AC_STAT1  

6  AC_STAT1  Expi rat i on  de  TestTimer 

=>  

i g nore  

AC_STAT1  
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# E tat  en  
c o u rs  

Evén em en t  
/Co n d i t i o n  
=>Ac t i o n  

E tat  
s u i van t  

7  AC_STAT1  L i nkChangeI nd(PortMode,  Li nk_status)  

=>  

i g nore  

AC_STAT1  

8  PRM_UP  Expi rat i on  de  TestTimer 

=>  

ADD_TEST:=  FALSE  

TestRi ngReq(MRP_TSTdefau l tT)  

PRM_UP  

9  PRM_UP  MAUTypeChangeI nd  (RPort,  Li nk_status)  

/RPort  ==  PRM_RPort  

&&  Li nk_status  ==  MRP_LNK_UP  

=>  

i g nore  

PRM_UP  

1 0  PRM_UP  MAUTypeChangeI nd  (RPort,  Li nk_status)  

/RPort  ==  PRM_RPort  

&&  Li nk_status  ==  MRP_LNK_DOWN  

=>  

TestTimer. s top  

SetPortStateReq(PRM_RPort ,  BLOCKED)  

AC_STAT1  

1 1  PRM_UP  MAUTypeChangeI nd  (RPort,  Li nk_status)  

/RPort  !=  PRM_RPort  

&&  Li nk_status  ==  MRP_LNK_DOWN  

=>  

i g nore  

PRM_UP  

1 2  PRM_UP  MAUTypeChangeI nd  (RPort,  Li nk_status)  

/RPort  !=  PRM_RPort  

&&  Li nk_status  ==  MRP_LNK_UP  

=>  

MRP_MRM_NRmax:=  MRP_TSTNRmax – 1  

MRP_MRM_NRetu rn :=  0  

NO_TC:=  TRUE  

TestRi ngReq(MRP_TSTdefau l tT)  

CHK_RC 

1 3  PRM_UP  TestRi ng I nd (MRP_SA,  MRP_Pri o)  

/MRP_SA ==  MRP_TS_SA 

=>  

MRP_MRM_NRmax:=  MRP_TSTNRmax – 1  

MRP_MRM_NRetu rn :=  0  

NO_TC:=  FALSE  

TestRi ngReq(MRP_TSTdefau l tT)  

CHK_RC 

1 4  PRM_UP  TestRi ng I nd (MRP_SA,  MRP_Pri o)  

/MRP_SA !=  MRP_TS_SA 

=>  

i g nore  

PRM_UP  
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# E tat  en  
c o u rs  

Evén em en t  
/Co n d i t i o n  
=>Ac t i o n  

E tat  
s u i van t  

1 5  PRM_UP  Li nkChangeI nd(  PortMode,  Li nk_status)  

/!ADD_TEST 

&&  PortMode  ==  MRP_BLOCKED_SUPPORTED  

=>  

ADD_TEST:=  TRUE  

TestRi ngReq(MRP_TSTshortT)  

PRM_UP  

1 6  PRM_UP  Li nkChangeI nd(  PortMode,  Li nk_status)  

/ADD_TEST 

&&  PortMode  ==  MRP_BLOCKED_SUPPORTED  

=>  

i g nore  

PRM_UP  

1 7  PRM_UP  Li nkChangeI nd(  PortMode,  Li nk_status)  

/Li nk_status  ==  MRP_LNK_DOWN  

&& PortMode  !=  MRP_BLOCKED_SUPPORTED  

=>  

i g nore  

PRM_UP  

1 8  PRM_UP  Li nkChangeI nd(  PortMode,  Li nk_status)  

/ADD_TEST 

&&  Li nk_status  ==  MRP_LNK_UP  

&&  PortMode  !=  MRP_BLOCKED_SUPPORTED  

=>  

Topol ogyChangeReq(0 )  

PRM_UP  

1 9  PRM_UP  Li nkChangeI nd(  PortMode,  Li nk_status)  

/!ADD_TEST 

&&  Li nk_status  ==  MRP_LNK_UP  

&&  PortMode  !=  MRP_BLOCKED_SUPPORTED  

=>  

ADD_TEST:=  TRUE  

TestRi ngReq(MRP_TSTshortT)  

Topol ogyChangeReq(0 )  

PRM_UP  

20  PRM_UP  Topol ogyChangeI nd (MRP_SA,  t )  

=>  

i g nore  

PRM_UP  

21  CHK_RO Expi rat i on  de  TestTimer 

=>  

ADD_TEST:=  FALSE  

TestRi ngReq(MRP_TSTdefau l tT)  

CHK_RO 

22  CHK_RO MAUTypeChangeI nd  (RPort,  Li nk_status)  

/RPort  ==  PRM_RPort  

&&  Li nk_status  ==  MRP_LNK_UP  

=>  

i g nore  

CHK_RO 
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# E tat  en  
c o u rs  

Evén em en t  
/Co n d i t i o n  
=>Ac t i o n  

E tat  
s u i van t  

23  CHK_RO MAUTypeChangeI nd  (RPort,  Li nk_status)  

/RPort  ==  PRM_RPort  

&&  Li nk_status  ==  MRP_LNK_DOWN  

=>  

PRM_RPort:=  SEC_RPort  

SEC_RPort:=  RPort  

Set_Port_StateReq  (SEC_RPort,  BLOCKED)  

TestRi ngReq(MRP_TSTdefau l tT)  

Topol ogyChangeReq(MRP_TOPchgT)  

PRM_UP  

24  CHK_RO MAUTypeChangeI nd  (RPort,  Li nk_status)  

/RPort  !=  PRM_RPort  

&&  Li nk_status  ==  MRP_LNK_UP  

=>  

I gnore  

CHK_RO 

25  CHK_RO MAUTypeChangeI nd  (RPort,  Li nk_status)  

/RPort  !=  PRM_RPort  

&&  Li nk_status  ==  MRP_LNK_DOWN  

=>  

Set_Port_StateReq  (SEC_RPort,  BLOCKED)  

PRM_UP  

26  CHK_RO TestRi ng I nd (MRP_SA,  MRP_Pri o)  

/MRP_SA ==  MRP_TS_SA 

&&  REACT_MODE  !=  MRP_REACT_ON_LINK_CHANGE  

=>  

Set_Port_StateReq  (SEC_RPort,  BLOCKED)  

MRP_MRM_NRmax:=  MRP_TSTNRmax – 1  

MRP_MRM_NRetu rn :=  0  

NO_TC:=  FALSE  

TestRi ngReq(MRP_TSTdefau l tT)  

Topol ogyChangeReq(MRP_TOPchgT)  

CHK_RC 

27  CHK_RO TestRi ng I nd (MRP_SA,  MRP_Pri o)  

/MRP_SA ==  MRP_TS_SA 

&&  REACT_MODE  ==  MRP_REACT_ON_LINK_CHANGE   

=>  

Set_Port_StateReq  (SEC_RPort,  BLOCKED)  

MRP_MRM_NRmax:=  MRP_TSTNRmax – 1  

MRP_MRM_NRetu rn :=  0  

NO_TC:=  FALSE  

TestRi ngReq(MRP_TSTdefau l tT)  

Topol ogyChangeReq(0 )  

CHK_RC 

28  CHK_RO TestRi ng I nd (MRP_SA,  MRP_Pri o)  

/MRP_SA !=  MRP_TS_SA 

=>  

i g nore  

CHK_RO 
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# E tat  en  
c o u rs  

Evén em en t  
/Co n d i t i o n  
=>Ac t i o n  

E tat  
s u i van t  

29  CHK_RO Li nkChangeI nd(  PortMode,  Li nk_status)  

/!ADD_TEST 

&&  Li nk_status  ==  MRP_LNK_UP  

&&  PortMode  ==  MRP_BLOCKED_SUPPORTED  

=>  

ADD_TEST:=  TRUE  

TestRi ngReq(MRP_TSTshortT)  

CHK_RO 

30  CHK_RO Li nkChangeI nd(  PortMode,  Li nk_status)  

/ADD_TEST 

&&  Li nk_status  ==  MRP_LNK_UP  

&&  PortMode  ==  MRP_BLOCKED_SUPPORTED  

=>  

I gnore  

CHK_RO 

31  CHK_RO Li nkChangeI nd(  PortMode,  Li nk_status)  

/ADD_TEST 

&&  Li nk_status  ==  MRP_LNK_DOWN  

=>  

I gnore  

CHK_RO 

32  CHK_RO Li nkChangeI nd(  PortMode,  Li nk_status)  

/!ADD_TEST 

&&  Li nk_status  ==  MRP_LNK_DOWN  

=>  

ADD_TEST:=  TRUE  

TestRi ngReq(MRP_TSTshortT)  

CHK_RO 

33  CHK_RO Li nkChangeI nd(  PortMode,  Li nk_status)  

/ADD_TEST 

&&  Li nk_status  ==  MRP_LNK_UP  

&&  PortMode  !=  MRP_BLOCKED_SUPPORTED  

=>  

Set_Port_StateReq  (SEC_RPort,  BLOCKED)  

MRP_MRM_NRmax:=  MRP_TSTExtNRmax – 1  

MRP_MRM_NRetu rn :=  0  

TestRi ngReq(MRP_TSTdefau l tT)  

Topol ogyChangeReq(0 )  

CHK_RC 
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# E tat  en  
c o u rs  

Evén em en t  
/Co n d i t i o n  
=>Ac t i o n  

E tat  
s u i van t  

34  CHK_RO Li nkChangeI nd(  PortMode,  Li nk_status)  

/!ADD_TEST 

&&  Li nk_status  ==  MRP_LNK_UP  

&&  PortMode  !=  MRP_BLOCKED_SUPPORTED  

=>  

Set_Port_StateReq  (SEC_RPort,  BLOCKED)  

MRP_MRM_NRmax:=  MRP_TSTExtNRmax – 1  

MRP_MRM_NRetu rn :=  0  

ADD_TEST:=  TRUE  

TestRi ngReq(MRP_TSTshortT)  

Topol ogyChangeReq(0 )  

CHK_RC 

35  CHK_RO Topol ogyChangeI nd (MRP_SA,  t )  

=>  

i g nore  

CHK_RO 

36  CHK_RC Expi rat i on  de  TestTimer 

/MRP_MRM_NRetu rn  = ΜΡΠ_ΜΡΜ_ΝΡµαξ  

&&  !NO_TC  

=>  

Set_Port_StateReq  (SEC_RPort,  FORWARDING)  

MRP_MRM_NRmax:=  MRP_TSTNRmax – 1  

MRP_MRM_NRetu rn :=  0  

ADD_TEST:=  FALSE  

Topol ogyChangeReq(MRP_TOPchgT)  

TestRi ngReq(MRP_TSTdefau l tT)  

CHK_RO 

37  CHK_RC Expi rat i on  de  TestTimer 

/MRP_MRM_NRetu rn  = ΜΡΠ_ΜΡΜ_Νρµαξ  

&&  NO_TC 

=>  

Set_Port_StateReq  (SEC_RPort,  FORWARDING)  

MRP_MRM_NRmax:=  MRP_TSTNRmax – 1  

MRP_MRM_NRetu rn :=  0  

ADD_TEST:=  FALSE  

TestRi ngReq(MRP_TSTdefau l tT)  

CHK_RO 

38  CHK_RC Expi rat i on  de  TestTimer 

/MRP_MRM_NRetu rn   ΜΡΠ_ΜΡΜ_ΝΡµαξ  

=>  

MRP_MRM_NRetu rn :=  MRP_MRM_NRetu rn   1  

ADD_TEST:=  FALSE  

TestRi ngReq(MRP_TSTdefau l tT)  

CHK_RC 

39  CHK_RC MAUTypeChangeI nd  (RPort,  Li nk_status)  

/RPort  ==  PRM_RPort  

&&  Li nk_status  ==  MRP_LNK_UP  

=>  

I gnore  

CHK_RC 
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# E tat  en  
c o u rs  

Evén em en t  
/Co n d i t i o n  
=>Ac t i o n  

E tat  
s u i van t  

40  CHK_RC MAUTypeChangeI nd  (RPort,  Li nk_status)  

/RPort  ==  PRM_RPort  

&&  Li nk_status  ==  MRP_LNK_DOWN  

=>  

PRM_RPort:=  SEC_RPort  

SEC_RPort:=  RPort  

Set_Port_StateReq  (SEC_RPort,  BLOCKED)  

Set_Port_StateReq  (PRM_RPort,  FORWARDING)  

TestRi ngReq(MRP_TSTdefau l tT)  

Topol ogyChangeReq(MRP_TOPchgT)  

PRM_UP  

41  CHK_RC MAUTypeChangeI nd  (RPort,  Li nk_status)  

/RPort  !=  PRM_RPort  

&&  Li nk_status  ==  MRP_LNK_UP  

=>  

I gnore  

CHK_RC 

42  CHK_RC MAUTypeChangeI nd  (RPort,  Li nk_status)  

/RPort  !=  PRM_RPort  

&&  Li nk_status  ==  MRP_LNK_DOWN  

=>  

I gnore  

PRM_UP  

43  CHK_RC TestRi ng I nd (MRP_SA,  MRP_Pri o)  

/MRP_SA ==  MRP_TS_SA 

=>  

MRP_MRM_NRmax:=  MRP_TSTNRmax – 1  

MRP_MRM_NRetu rn :=  0  

NO_TC:=  FALSE  

CHK_RC 

44  CHK_RC TestRi ng I nd (MRP_SA,  MRP_Pri o)  

/MRP_SA !=  MRP_TS_SA 

=>  

i g nore  

CHK_RC 

45  CHK_RC Li nkChangeI nd(  PortMode,  Li nk_status)  

/ADD_TEST 

&&  REACT_MODE  !=  MRP_REACT_ON_LINK_CHANGE   

&&  PortMode  ==  MRP_BLOCKED_SUPPORTED  

=>  

i g nore  

CHK_RC 

46  CHK_RC Li nkChangeI nd(  PortMode,  Li nk_status)  

/!ADD_TEST 

&&  REACT_MODE  !=  MRP_REACT_ON_LINK_CHANGE   

&&  PortMode  ==  MRP_BLOCKED_SUPPORTED  

=>  

ADD_TEST:=  TRUE  

TestRi ngReq(MRP_TSTshortT)  

CHK_RC 
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# E tat  en  
c o u rs  

Evén em en t  
/Co n d i t i o n  
=>Ac t i o n  

E tat  
s u i van t  

47  CHK_RC Li nkChangeI nd(  PortMode,  Li nk_status)  

/Li nk_status  ==  MRP_LNK_DOWN  

&& REACT_MODE  ==  MRP_REACT_ON_LINK_CHANGE   

=>  

Set_Port_StateReq  (SEC_RPort,  FORWARDING)  

TopologyChangeReq(0 )  

CHK_RO 

48  CHK_RC Li nkChangeI nd(  PortMode,  Li nk_status)  

/Li nk_status  ==  MRP_LNK_UP  

&&  REACT_MODE  ==  MRP_REACT_ON_LINK_CHANGE   

&&  PortMode  !=  MRP_BLOCKED_SUPPORTED  

=>  

MRP_MRM_NRmax:=  MRP_TSTExtNRmax  1  

TopologyChangeReq(0 )  

CHK_RC 

49  CHK_RC Li nkChangeI nd(  PortMode,  Li nk_status)  

/Li nk_status  ==  MRP_LNK_UP  

&&  REACT_MODE  ==  MRP_REACT_ON_LINK_CHANGE   

&&  PortMode  ==  MRP_BLOCKED_SUPPORTED  

=>  

MRP_MRM_NRmax:=  MRP_TSTNRmax  1  

TopologyChangeReq(0)  

CHK_RC 

50  CHK_RC Topol ogyChangeI nd (MRP_SA,  t )  

=>  

I gnore  

CHK_RC 

51  PRM_UP  I n terconnTopologyChangeI nd (MRP_SA,  t ,  I n ID)  

/TopTimer. i sRunn i ng  ==  FALSE  

=>  

Topol ogyChangeReq(t)  

PRM_UP  

52  CHK_RO I n terconnTopologyChangeI nd (MRP_SA,  t ,  I n ID)  

/TopTimer. i sRunn i ng  ==  FALSE  

=>  

Topol ogyChangeReq(t)  

CHK_RO 

53  CHK_RO I n terconnLi nkChangeI nd ( I n ID,  Li nkStatus ,  RPort)  

/RPort  ==  PRM_RPort  

=>  

I n terconnForwardReq(SEC_RPort)  

CHK_RO 

54  CHK_RO I n terconnLi nkChangeI nd ( I n ID,  Li nkStatus ,  RPort)  

/RPort  ==  SEC_RPort  

=>  

I n terconnForwardReq(PRM_RPort)  

CHK_RO 

55  CHK_RO I n terconnLi nkStatus I nd (I n ID ,  RPort)  

/RPort  ==  PRM_RPort  

>=  

I n terconnForwardReq(SEC_RPort)  

CHK_RO 
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# E tat  en  
c o u rs  

Evén em en t  
/Co n d i t i o n  
=>Ac t i o n  

E tat  
s u i van t  

56  CHK_RO I n terconnLi nkStatus I nd (I n ID ,  RPort)  

/RPort  ==  SEC_RPort  

=>  

I n terconnForwardReq(PRM_RPort)  

CHK_RO 

57  CHK_RC I n terconnTopologyChangeI nd (MRP_SA,  t ,  I n ID)  

/TopTimer. i sRunn i ng  ==  FALSE  

=>  

Topol ogyChangeReq(t)  

CHK_RC 

 

8.2.2  Mach i n e  d e  p ro to co l e  d u  MRC 

La mach ine  de  protocole  du  MRC est  défi n ie  au  Tableau  43.  Le  comportement  pri ncipal  de  l a  
mach ine  de  protocole  est  présenté  à  l a  Fi gu re  1 2 .  

 

Fi g u re  1 2  – Mach i n e  d e  p ro toco l e  MRP  po u r  l e  MRC 

Le  texte  ci -dessous  expl ique  l es  pri ncipales  actions  réal i sées  dans  l es  états.  En  cas  de  
d i fférence  d ' i n terprétati on  en tre  ce  texte  et  l e  d iagramme d 'états,  ce  dern ier l 'emporte.  

Power_On  
I n i t ial i sati on ,  l e  MRC doi t  démarrer l es  deux ports  en  anneau  RPort_1  et  RPort_2  à  
l 'état  BLOCKED.  Les  en trées  stati ques  de  la  FDB pour l es  adresses  mu l ti d i ffus ion  
MC_TEST et  MC_CONTROL du  MRP  son t  générées:  Transférer l es  trames  du  MRP  vers  
MC_TEST et  MC_CONTROL en tre  les  ports  en  anneau ,  ai nsi  que  l es  trames  

IEC  

Power_On

AC_STAT1

DE_IDLE

PT

DE

PT_IDLE
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MC_CONTROL vers  l 'hôte.  Tous  l es  MRP-PDU  doiven t  u ti l i ser l a  priori té  l a  pl us  é levée  
(ORG) .  

A C_STA T1  (ét at  en  at t en t e  d e  c o n n ex i o n  1 )  
Démarrage,  atten te  de  l 'établ i ssement  de  l iai son  au  n iveau  de  l 'un  de  ses  ports  en  
anneau .  

DE_I D L E  (ét at  Dat a E x c h an g e  I d l e)  
Cet état  do i t  ê tre  attein t  s i  un  seu l  port  en  anneau  (principal )  comporte  une  l i aison  et  que  
l 'état  de  son  port  est  FORWARDING.  

PT ( t r an s m i s s i o n )  
Etat  temporai re  l ors  du  s i gnalement des  changements  de  l i aison .  

DE (Dat a Ex c h an g e)  
Etat  temporai re  l ors  du  s i gnalement des  changements  de  l i aison .  

PT_I DL E  (ét at  Pas s  Th r o u g h  I d l e)  
Cet état  do i t  ê tre  atte in t  s i  l es  deux ports  en  anneau  comporten t  une  l i ai son  et  que  les  
états  du  port  son t  FORWARDING.  

Les  variables  locales  de  l a  mach ine  de  protocole  du  MRC figu ren t  au  Tableau  42.  

Tab l eau  42  – Var i ab l es  l o c al es  d u  M RP d e  l a  m ac h i n e  d e  p r o t o c o l e  d u  M RC 

N o m  Ty p e  S i g n i f i c at i o n  

SA_RPort  OctetStri ng [6]  Ad resse  sou rce  MAC  du  port  en  anneau  1  ou  2  

PRIORITY Unsi gned8  Pri ori té  con forme  à  l ' I EEE  802. 1 Q  pou r  l es  MRP-PDU .  
Do i t  ê tre  défi n i e  su r  ORG.   

RPort_1  Uns i gned1 6  I den ti f i cati on  de  port  du  port  en  anneau  1  

RPort_2  Unsi gned1 6  I den ti f i cati on  de  port  du  port  en  anneau  2  

PRM_RPort  Uns i gned1 6  I den ti f i cati on  de  port  du  port  en  anneau  pri nci pal  

SEC_RPort  Uns i gned1 6  I den ti f i cati on  de  port  du  port  en  anneau  secondai re  

MRP_LNKNRetu rn  Unsi gned1 6  Compteu r,  p l age  MRP_LNKNRmax su r  0  

MRP_LNK_UP  Unsi gned1 6  Val eu r  constan te  pou r i nd i quer u n  é tabl i ssemen t  de  
l i ai son  

MRP_LNK_DOWN  Unsi gned1 6  Val eu r  constan te  pou r i nd i quer u ne  i n terrupti on  de  l i ai son  

 

Le  d iagramme d 'états  du  MRC doi t  ê tre  conforme  au  Tableau  43.  
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Tab l eau  43  – D i ag ramme d ' état s  d u  MRC 

 #  E tat  en  
c o u rs  

Evén em en t  
/Co n d i t i o n  
=>Ac t i o n  

E t at  
s u i van t  

1  Power On   

=>  

I n i tFDB()  

AddMACFDB({RPort_1 ,RPort_2} ,  {MC_TEST,  
MC_CONTROL} ,ORG)  

AddMACFDB({ l ocal } , {MC_CONTROL} ,ORG)  

PRM_RPort:=  RPort_1  

SEC_RPort:=  RPort_2  

Set_Port_StateReq  (PRM_RPort ,  BLOCKED)  

Set_Port_StateReq  (SEC_RPort,  BLOCKED)  

UpTimer. i n i  

DownTimer. i n i  

AC_STAT1  

2  AC_STAT1  MAUTypeChangeI nd  (RPort ,  Li nk_status)  

/RPort  ==  PRM_RPort  

&&  Li nk_statu s  ==  MRP_LNK_UP  

=>  

Set_Port_StateReq  (PRM_RPort ,  FORWARDING)  

DE_IDLE  

3  AC_STAT1  MAUTypeChangeI nd  (RPort ,  Li nk_status)  

/Li nk_status  ==  MRP_LNK_DOWN  

=>  

i gnore  

 

AC_STAT1  

4  AC_STAT1  MAUTypeChangeI nd  (RPort ,  Li nk_status)  

/RPort  !=  PRM_RPort  

&&  Li nk_statu s  ==  MRP_LNK_UP  

=>  

SEC_RPort:=  PRM_RPort  

PRM_RPort:=  RPort  

Set_Port_StateReq  (PRM_RPort ,  FORWARDING)  

 

DE_IDLE  

5  AC_STAT1  Topol ogyChangeI nd (MRP_SA,  t )  

=>  

i gnore  

 

AC_STAT1  

6  DE_IDLE  MAUTypeChangeI nd  (RPort,  Li nk_status)  

/RPort  !=  PRM_RPort  

&&  Li nk_status  ==  MRP_LNK_UP  

=>  

MRP_LNKNRetu rn :=  MRP_LNKNRmax  

UpTimer. s tart(MRP_LNKupT)  

Li nkChangeReq(PRM_RPort,  MRP_LNK_UP,  MRP_LNKNRetu rn  X  
MRP_LNKupT)  

PT 
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 #  E tat  en  
c o u rs  

Evén em en t  
/Co n d i t i o n  
=>Ac t i o n  

E t at  
s u i van t  

7  DE_IDLE  MAUTypeChangeI nd  (RPort,  Li nk_status)  

/RPort  !=  PRM_RPort  

&&  Li nk_status  ==  MRP_LNK_DOWN  

=>  

i gnore  

 

DE_IDLE  

8  DE_IDLE  MAUTypeChangeI nd  (RPort,  Li nk_status)  

/RPort  ==  PRM_RPort  

&&  Li nk_status  ==  MRP_LNK_DOWN  

=>  

Set_Port_StateReq  (PRM_RPort,  BLOCKED)  

 

AC_STAT1  

9  DE_IDLE  MAUTypeChangeI nd  (RPort,  Li nk_status)  

/RPort  ==  PRM_RPort  

&&  Li nk_status  ==  MRP_LNK_UP  

=>  

i gnore  

 

DE_IDLE  

1 0  DE_IDLE  Topol ogyChangeI nd (MRP_SA,  t )  

=>  

C l earFDB(t)  

 

DE_IDLE  

1 1  PT UpTimer expi red  

/MRP_LNKNRetu rn  ==  0  

=>  

MRP_LNKNRetu rn :=  MRP_LNKNRmax  

Set_Port_StateReq  (SEC_RPort,  FORWARDING)  

 

PT_IDLE  

1 2  PT UpTimer expi red  

/MRP_LNKNRetu rn   0  

=>  

MRP_LNKNRetu rn :=  MRP_LNKNRetu rn   1  

UpTimer. s tart(MRP_LNKupT)  

Li nkChangeReq(PRM_RPort,  MRP_LNK_UP,  MRP_LNKNRetu rn  X  
MRP_LNKupT)  

PT 

1 3  PT MAUTypeChangeI nd  (RPort ,  Li nk_status)  

/RPort  !=  PRM_RPort  

&&  Li nk_statu s  ==  MRP_LNK_UP  

=>  

i gnore  

 

PT  
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 #  E tat  en  
c o u rs  

Evén em en t  
/Co n d i t i o n  
=>Ac t i o n  

E t at  
s u i van t  

1 4  PT MAUTypeChangeI nd  (RPort,  Li nk_status)  

/RPort  !=  PRM_RPort  

&&  Li nk_status  ==  MRP_LNK_DOWN  

=>  

MRP_LNKNRetu rn :=  MRP_LNKNRmax  

UpTimer. s top  

Set_Port_StateReq  (SEC_RPort,  BLOCKED)  

DownTimer. start(MRP_LNKdownT)  

Li nkChangeReq(PRM_RPort  ,  MRP_LNK_DOWN,  
MRP_LNKNRetu rn  X  MRP_LNKdownT)  

DE  

1 5  PT MAUTypeChangeI nd  (RPort,  Li nk_status)  

/RPort  ==  PRM_RPort  

&&  Li nk_status  ==  MRP_LNK_DOWN  

=>  

MRP_LNKNRetu rn :=  MRP_LNKNRmax  

UpTimer. s top  

PRM_RPort:=  SEC_RPort  

SEC_RPort:=  RPort  

Set_Port_StateReq  (PRM_RPort,  FORWARDING)  

Set_Port_StateReq  (SEC_RPort,  BLOCKED)  

DownTimer. start(MRP_LNKdownT)  

Li nkChangeReq(PRM_RPort  ,  MRP_LNK_DOWN,  
MRP_LNKNRetu rn  X  MRP_LNKdownT)  

DE  

1 6  PT MAUTypeChangeI nd  (RPort,  Li nk_status)  

/RPort  ==  PRM_RPort  

&&  Li nk_statu s  ==  MRP_LNK_UP  

=>  

i gnore  

 

PT  

1 7  PT Topol ogyChangeI nd (MRP_SA,  t )  

=>  

MRP_LNKNRetu rn :=  MRP_LNKNRmax  

UpTimer. s top  

Set_Port_StateReq  (SEC_RPort,  FORWARDING)  

C l earFDB(t)  

 

PT_IDLE  

1 8  DE  DownTimer  expi red  

/MRP_LNKNRetu rn  ==  0  

=>  

MRP_LNKNRetu rn :=  MRP_LNKNRmax  
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 #  E tat  en  
c o u rs  

Evén em en t  
/Co n d i t i o n  
=>Ac t i o n  

E t at  
s u i van t  

1 9  DE  DownTimer  expi red  

/MRP_LNKNRetu rn   0  

=>  

MRP_LNKNRetu rn :=  MRP_LNKNRetu rn  – 1  

DownTimer. start(MRP_LNKdownT)  

Li nkChangeReq(PRM_RPort,  MRP_LNK_DOWN,  
MRP_LNKNRetu rn  X  MRP_LNKdownT)  

DE  

20  DE  MAUTypeChangeI nd  (RPort,  Li nk_status)  

/RPort  !=  PRM_RPort  

&&  Li nk_status  ==  MRP_LNK_UP  

=>  

MRP_LNKNRetu rn :=  MRP_LNKNRmax  

DownTimer. stop  

UpTimer. s tart(MRP_LNKupT)  

Li nkChangeReq(PRM_RPort  ,  MRP_LNK_UP,  MRP_LNKNRetu rn  X  
MRP_LNKupT)  

PT 

21  DE  MAUTypeChangeI nd  (RPort ,  Li nk_status)  

/RPort  !=  PRM_RPort  

&&  Li nk_statu s  ==  MRP_LNK_DOWN  

=>  

i gnore  

 

DE  

22  DE  MAUTypeChangeI nd  (RPort,  Li nk_status)  

/RPort  ==  PRM_RPort  

&&  Li nk_status  ==  MRP_LNK_DOWN  

=>  

MRP_LNKNRetu rn :=  MRP_LNKNRmax  

Set_Port_StateReq  (PRM_RPort,  BLOCKED)  

DownTimer. stop  

 

AC_STAT1  

23  DE  MAUTypeChangeI nd  (RPort,  Li nk_status)  

/RPort  ==  PRM_RPort  

&&  Li nk_status  ==  MRP_LNK_UP  

=>  

i gnore  

 

DE  

24  DE  Topol ogyChangeI nd (MRP_SA,  t )  

=>  

MRP_LNKNRetu rn :=  MRP_LNKNRmax  

DownTimer. stop  

C l earFDB(t)  
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 #  E tat  en  
c o u rs  

Evén em en t  
/Co n d i t i o n  
=>Ac t i o n  

E t at  
s u i van t  

25  PT_IDLE  MAUTypeChangeI nd  (RPort ,  Li nk_status)  

/RPort  !=  PRM_RPort  

&&  Li nk_statu s  ==  MRP_LNK_UP  

=>  

i gnore  

 

PT_IDLE  

26  PT_IDLE  MAUTypeChangeI nd  (RPort ,  Li nk_status)  

/RPort  !=  PRM_RPort  

&&  Li nk_statu s  ==  MRP_LNK_DOWN  

=>  

MRP_LNKNRetu rn :=  MRP_LNKNRmax  

Set_Port_StateReq  (SEC_RPort,  BLOCKED)  

DownTimer. start(MRP_LNKdownT)  

Li nkChangeReq(PRM_RPort  ,  MRP_LNK_DOWN,  
MRP_LNKNRetu rn  X  MRP_LNKdownT)  

DE  

27  PT_IDLE  MAUTypeChangeI nd  (RPort ,  Li nk_status)  

/RPort  ==  PRM_RPort  

&&  Li nk_statu s  ==  MRP_LNK_DOWN  

=>  

MRP_LNKNRetu rn :=  MRP_LNKNRmax  

PRM_RPort:=  SEC_RPort  

SEC_RPort:=  RPort  

Set_Port_StateReq  (SEC_RPort,  BLOCKED)  

DownTimer. start(MRP_LNKdownT)  

Li nkChangeReq(PRM_RPort  ,  MRP_LNK_DOWN,  
MRP_LNKNRetu rn  X  MRP_LNKdownT)  

DE  

28  PT_IDLE  MAUTypeChangeI nd  (RPort ,  Li nk_status)  

/RPort  ==  PRM_RPort  

&&  Li nk_statu s  ==  MRP_LNK_UP  

=>  

i gnore  

 

PT_IDLE  

29  PT_IDLE  Topol ogyChangeI nd (MRP_SA,  t )  

=>  

C l earFDB(t)  

 

PT_IDLE  

 

8.2.3  Mach i n e  d e  p ro to co l e  d u  MRA  

La mach ine  de  protocole  du  MRA est  défi n ie  au  Tableau  45.  Le  comportement  principal  de  la  
mach ine  de  protocole  est  présenté  à  l a  Figu re  1 3 .   
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 Power_ON

AC_STAT1

PRM_UP

CHK_RO

CHK_RC

DE_IDLE

PT

DE

PT_IDLE

IEC

 

Fi g u re  1 3  – Mach i n e  d e  p ro toco l e  MRP po u r  l e  MRA  

La mach ine  de  protocole  du  MRA consiste  essentie l lement  en  une  combinaison  de  l a  mach ine  
du  protocole  du  MRM  et  de  cel l e  du  MRC.  
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Pour des  expl i cations  su r l es  états  de  l a  mach ine  de  protocole  du  MRA,  vo i r  l es  expl icati ons  
relati ves  à  la  mach ine  de  protocole  du  MRM  en  8 . 2 . 1  et  ce l les  su r l e  d iagramme d 'états  
du  MRC en  8 . 2 .2 .  En  cas  de  d i fférence  d ' i n terprétation  en tre  l es  textes  d 'expl ications  et  l e  
d iagramme d 'états,  ce  dern ier l 'emporte.  

La mach ine  de  protocole  du  MRA u ti l i se  l es  variables  l ocales  des  mach ines  du  protocole  
du  MRM  et  du  MRC.  En  ou tre,  la  mach ine  de  protocole  du  MRA u ti l i se  d 'au tres  variables  
l ocales,  comme l ' i nd ique  l e  Tableau  44.  

Tab l eau  44  – Var i ab l es  l o cal es  d u  MRP  d e  l a  m ach i n e  d e  p ro to co l e  d u  MRA  

Nom  Type  S i g n i f i c at i o n  

MRP_BestMRM_SA OctetStri ng [6]  Adresse  sou rce  MAC  du  gesti onnai re  en reg i s tré  don t  
l a  pri ori té  est  actuel l emen t  l a  p l us  é l evée   

MRP_BestMRM_Pri o  Unsi gned1 6  MRP_Pri o  du  gesti onnai re  en reg i stré  don t  l a  pri ori té  
est  actuel l emen t  l a  p l u s  é l evée  

HO_BestMRM_SA OctetStri ng [6]  Adresse  sou rce  MAC  du  gesti onnai re  en reg i s tré  don t  
l a  pri ori té  est  l a  p l u s  é l evée  s tockée  par  l ' hôte  

HO_BestMRM_Pri o  Unsi gned1 6  MRP_Pri o  du  gesti onnai re  en reg i stré  don t  l a  pri ori té  
est  l a  p l u s  é l evée  s tockée  par l 'h ôte  

MRP_MonNRetu rn  Unsi gned1 6  Compteu r de  nouvel l es  ten tati ves  pou r su rvei l l er  
l e  MRA en reg i stré  don t  l a  pri ori té  est  l a  p l us  é l evée  

MRP_mySA OctetStri ng [6]  Adresse  sou rce  MAC  hôte  

MRP_myPrio  Unsi gned1 6  Pri ori té  de  l ' hôte  

MRP_remotePri o  Uns i gned1 6  Pri ori té  reçue  

LNKUP_HYST_TIMER_RUNNING  Un i sgned1 6  Drapeau  pou r  l e  tempori sateu r  d 'hystérés i s  
d 'établ i ssemen t  de  l i ai son :  

TRUE:  Le  tempori sateu r est  en  cou rs  
d 'exécu ti on  

FALSE:  Le  dé lai  i nd i qué  s 'est  écou l é  ou  l e  
tempori sateu r n 'a  pas  encore  é té  démarré .  

La  mai n tenance  du  tempori sateu r  d 'h ystérés i s  
d 'établ i ssemen t  de  l i ai son  est  réal i sée  hors  du  
d i ag ramme  d 'é tats .  I l  do i t  ê tre  démarré  l o rsque  
l 'apparei l  reconnaît  un  é tabl i ssemen t  de  l i ai son  e t  
do i t  ê tre  arrêté  l orsque  l e  dé l ai  i nd i qué  par l e  
tempori sateu r s 'est  écou lé  ou  que  l 'apparei l  
reconnaît  u ne  i n terrupti on  de  l i ai son  au  n i veau  du  
port.   

A  l a  reconnai ssance  de  l 'é tabl i ssemen t  de  l i ai son ,  
MAUType_ChangeI nd  do i t  d 'abord  ê tre  l ancé,  
l orsque  l e  dé lai  i nd i qué  par l e  tempori sateu r 
d 'hystérés i s  d 'établ i ssement  de  l i ai son  s 'est  écou l é .  

 

Le  d iagramme d 'états  du  MRA doi t  ê tre  con forme  au  Tableau  45.  
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Tab l eau  45  – D i ag ramme d ' états  d u  MRA  

# E tat  en  
c o u rs  

Evén em en t  
/Co n d i t i o n  
=>Ac t i o n  

E t at  
s u i van t  

1  Power On   

=>  

I n i tFDB()  

AddMACFDB({ l ocal } , {MC_TEST,  MC_CONTROL} ,ORG)  

PRM_RPort:=  RPort_1  

SEC_RPort:=  RPort_2  

MRP_MRM_NRmax:=  MRP_TSTNRmax – 1  

MRP_MRM_NRetu rn :=  0  

ADD_TEST:=  FALSE  

REACT_MODE:=  FALSE  

MRP_BestMRM_SA:=  0xFFFFFFFFFFFF 

MRP_BestMRM_Pri o :=  0xFFFF  

Set_Port_StateReq  (PRM_RPort,  BLOCKED)  

Set_Port_StateReq  (SEC_RPort,  BLOCKED)  

MRP_MonNRetu rn :=  0  

AC_STAT1  

2  AC_STAT1  MAUType_ChangeI nd  (RPort,  L i nk_status)  

/RPort  ==  PRM_RPort  

&&  Li nk_statu s  ==  MRP_LNK_UP  

=>  

Set_Port_StateReq  (PRM_RPort ,  FORWARDING)  

TestRi ngReq(MRP_TSTdefau l tT)  

PRM_UP  

3  AC_STAT1  MAUType_ChangeI nd  (RPort,  L i nk_status)  

/RPort  ==  PRM_RPort  

&&  Li nk_statu s  ==  MRP_LNK_DOWN  

=>  

i g nore  

AC_STAT1  

4  AC_STAT1  MAUType_ChangeI nd  (RPort,  L i nk_status)  

/RPort  !=  PRM_RPort  

&&  Li nk_statu s  ==  MRP_LNK_UP  

=>  

SEC_RPort:=  PRM_RPort  

PRM_RPort:=  RPort  

Set_Port_StateReq  (PRM_RPort ,  FORWARDING)  

TestRi ngReq(MRP_TSTdefau l tT)  

PRM_UP  

5  AC_STAT1  MAUType_ChangeI nd  (RPort,  L i nk_status)  

/RPort  !=  PRM_RPort  

&&  Li nk_statu s  ==  MRP_LNK_DOWN  

=>  

i g nore  

AC_STAT1  

6  AC_STAT1  TestTimer expi red  

=>  

i g nore  

AC_STAT1  

7  AC_STAT1  Li nkChangeI nd(PortMode,  Li nk_status)  

=>  

i g nore  

AC_STAT1  

8  PRM_UP  TestTimer expi red  

=>  

ADD_TEST:=  FALSE  

TestRi ngReq(MRP_TSTdefau l tT)  

PRM_UP  
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# E tat  en  
c o u rs  

Evén em en t  
/Co n d i t i o n  
=>Ac t i o n  

E t at  
s u i van t  

9  PRM_UP  MAUType_ChangeI nd  (RPort,  L i nk_status)  

/RPort  ==  PRM_RPort  

 
&&  Li nk_status  ==MRP_LNK_UP  

=>  

i g nore  

PRM_UP  

1 0  PRM_UP  MAUType_ChangeI nd  (RPort,  L i nk_status)  

/RPort  ==  PRM_RPort  

&&  Li nk_status  ==  MRP_LNK_DOWN  

=>  

TestTimer. stop  

SetPortStateReq(PRM_RPort ,  BLOCKED)  

AC_STAT1  

1 1  PRM_UP  MAUType_ChangeI nd  (RPort,  L i nk_status)  

/RPort  !=  PRM_RPort&&  Li nk_status  ==MRP_LNK_DOWN  

=>  

i g nore  

PRM_UP  

1 2  PRM_UP  MAUType_ChangeI nd  (RPort,  L i nk_status)  

/RPort  !=  PRM_RPort  

&&  Li nk_status  ==  MRP_LNK_UP  

=>  

MRP_MRM_NRmax:=  MRP_TSTNRmax – 1  

MRP_MRM_NRetu rn :=  0  

NO_TC:=  TRUE  

TestRi ngReq(MRP_TSTdefau l tT)  

CHK_RC 

1 3  PRM_UP  TestRi ng I nd  (MRP_SA,  MRP_Pri o )  

/MRP_SA ==  MRP_TS_SA 

=>  

MRP_MRM_NRmax:=  MRP_TSTNRmax – 1  

MRP_MRM_NRetu rn :=  0  

NO_TC:=  FALSE  

TestRi ngReq(MRP_TSTdefau l tT)  

CHK_RC 

1 4  PRM_UP  TestRi ng I nd (  MRP_SA,  MRP_Pri o )  

/MRP_SA !=  MRP_TS_SA 

&&  REM_PRIO_BETTER_THAN_OWN_PRIO 

=>  

i g nore  

PRM_UP  

1 5  PRM_UP  TestRi ng I nd (  MRP_SA,  MRP_Pri o )  

/MRP_SA !=  MRP_TS_SA 

&&  !REM_PRIO_BETTER_THAN_OWN_PRIO 

=>  

TestMgrNAckReq(MRP_Pri o,  MRP_SA)  

PRM_UP  

1 6  PRM_UP  Li nkChangeI nd(  PortMode,  Li nk_status)  

/!ADD_TEST 

=>  

ADD_TEST:=  TRUE  

TestRi ngReq(MRP_TSTshortT)  

PRM_UP  

1 7  PRM_UP  Li nkChangeI nd(  PortMode,  Li nk_status)  

/ADD_TEST 

=>  

i g nore  

PRM_UP  
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1 8  PRM_UP  Topol ogyChangeI nd (  MRP_SA,  t )  

/MRP_SA ==  MRP_TS_SA 

=>  

i g nore  

PRM_UP  

1 9  PRM_UP  Topol ogyChangeI nd (  MRP_SA,  t )  

/MRP_SA !=  MRP_TS_SA 

=>  

CLEAR_FDB(t)  

PRM_UP  

20  PRM_UP  TestMgrNAckI nd (RPort,   MRP_SA,  MRP_Pri o ,  MRP_BestMRM_SA)  

/MRP_SA ==  MRP_TS_SA 

=>  

i g nore  

PRM_UP  

21  PRM_UP  TestMgrNAckI nd (RPort,   MRP_SA,  MRP_Pri o ,  MRP_BestMRM_SA)  

/MRP_SA !=  MRP_TS_SA 

&&  MRP_BestMRM_SA !=  MRP_TS_SA 

=>  

i g nore  

PRM_UP  

22  PRM_UP  TestMgrNAckI nd (RPort,   MRP_SA,  MRP_Pri o ,  MRP_BestMRM_SA)  

/MRP_SA !=  MRP_TS_SA 

&&  MRP_BestMRM_SA ==MRP_TS_SA 

&&  !REM_PRIO_BETTER_THAN_HO_PRIO 

=>  

TopTimer. stop  

MRC_I n i t( )  

TestPropagateReq(HO_BestMRM_Pri o ,  HO_BestMRM_SA)  

DE_IDLE  

23  PRM_UP  TestMgrNAckI nd (RPort,   MRP_SA,  MRP_Pri o ,  MRP_BestMRM_SA)  

/MRP_SA !=  MRP_TS_SA 

&&  MRP_BestMRM_SA ==  MRP_TS_SA 

&&  REM_PRIO_BETTER_THAN_HO_PRIO 

=>  

HO_BestMRM_SA:=  MRP_SA 

HO_BestMRM_Pri o:=  MRP_Prio  

TopTimer. stop  

MRC_I n i t( )  

TestPropagateReq(HO_BestMRM_Pri o ,  HO_BestMRM_SA)  

DE_IDLE  

24  PRM_UP  TestPropagateI nd (RPort,   MRP_SA,  MRP_Pri o ,  MRP_BestMRM_SA,  
MRP_BestMRM_Prio )  

=>  

i g nore  

PRM_UP  

25  CHK_RO TestTimer expi red  

=>  

ADD_TEST:=  FALSE  

TestRi ngReq(MRP_TSTdefau l tT)  

CHK_RO 

26  CHK_RO MAUType_ChangeI nd  (RPort,  L i nk_status)  

/RPort  ==  PRM_Rport   

&&  Li nk_status  ==  MRP_LNK_UP  

=>  

i g nore  

CHK_RO 
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27  CHK_RO MAUType_ChangeI nd  (RPort,  L i nk_status)  

/RPort  ==  PRM_RPort  

&&  Li nk_status  ==  MRP_LNK_DOWN  

=>  

PRM_RPort:=  SEC_RPort  

SEC_RPort:=  Rport  

Set_Port_StateReq(SEC_RPort,  BLOCKED)  

TestRi ngReq(MRP_TSTdefau l tT)  

Topol ogyChangeReq(MRP_TOPchgT)  

PRM_UP  

28  CHK_RO MAUType_ChangeI nd  (RPort,  L i nk_status)  

/RPort  !=  PRM_Rport  

&&  Li nk_status  ==  MRP_LNK_UP  

=>  

i g nore  

CHK_RO 

29  CHK_RO MAUType_ChangeI nd  (RPort,  L i nk_status)  

/RPort  !=  PRM_RPort  

&&  Li nk_status  ==  MRP_LNK_DOWN  

=>  

Set_Port_StateReq(SEC_RPort,  BLOCKED)  

PRM_UP  

30  CHK_RO TestRi ng I nd (  MRP_SA,  MRP_Pri o )  

/MRP_SA ==  MRP_TS_SA 

=>  

Set_Port_StateReq  (SEC_RPort,  BLOCKED)  

MRP_MRM_NRmax:=  MRP_TSTNRmax – 1  

MRP_MRM_NRetu rn :=  0  

NO_TC:=  FALSE  

TestRi ngReq(MRP_TSTdefau l tT)  

Topol ogyChangeReq(MRP_TOPchgT)  

CHK_RC 

31  CHK_RO TestRi ng I nd (  MRP_SA,  MRP_Pri o )  

/MRP_SA !=  MRP_TS_SA 

&&  REM_PRIO_BETTER_THAN_OWN_PRIO 

=>  

i g nore  

CHK_RO 

32  CHK_RO TestRi ng I nd (  MRP_SA,  MRP_Pri o )  

/MRP_SA !=  MRP_TS_SA 

&&  !REM_PRIO_BETTER_THAN_OWN_PRIO 

=>  

TestMgrNAckReq(MRP_Pri o,  MRP_SA)  

CHK_RO 

33  CHK_RO Li nkChangeI nd(  PortMode,  Li nkStatus)  

/!ADD_TEST  

=>  

ADD_TEST:=  TRUE  

TestRi ngReq(MRP_TSTshortT)  

CHK_RO 

34  CHK_RO Li nkChangeI nd(  PortMode,  Li nkStatus)  

/ADD_TEST 

=>  

i g nore  

CHK_RO 
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35  CHK_RO Topol ogyChangeI nd (  MRP_SA,  t )  

/MRP_SA ==  MRP_TS_SA 

=>  

i g nore  

CHK_RO 

36  CHK_RO Topol ogyChangeI nd (  MRP_SA,  t )  

/MRP_SA !=  MRP_TS_SA 

=>  

CLEAR_FDB(t)  

CHK_RO 

37  CHK_RO TestMgrNAckI nd (RPort,   MRP_SA,  MRP_Pri o ,  MRP_BestMRM_SA)  

/MRP_SA ==  MRP_TS_SA 

=>  

i g nore  

CHK_RO 

38  CHK_RO TestMgrNAckI nd (RPort,   MRP_SA,  MRP_Pri o ,  MRP_BestMRM_SA)  

/MRP_SA !=  MRP_TS_SA 

&&  MRP_BestMRM_SA !=  MRP_TS_SA 

=>  

i g nore  

CHK_RO 

39  CHK_RO TestMgrNAckI nd (RPort,   MRP_SA,  MRP_Pri o ,  MRP_BestMRM_SA)  

/MRP_SA !=  MRP_TS_SA 

&&  MRP_BestMRM_SA ==  MRP_TS_SA 

&&  !REM_PRIO_BETTER_THAN_HO_PRIO 

=>  

TopTimer. stop  

MRC_I n i t( )  

TestPropagateReq(HO_BestMRM_Pri o ,  HO_BestMRM_SA)  

PT_IDLE  

40  CHK_RO TestMgrNAckI nd (RPort,   MRP_SA,  MRP_Pri o ,  MRP_BestMRM_SA)  

/MRP_SA !=  MRP_TS_SA 

&&  MRP_BestMRM_SA ==  MRP_TS_SA 

&&  REM_PRIO_BETTER_THAN_HO_PRIO 

=>  

O_BestMRM_SA:=  MRP_SA 

HO_BestMRM_Pri o:=  MRP_Prio  

TopTimer. stop  

MRC_I n i t( )  

TestPropagateReq(HO_BestMRM_Pri o ,  HO_BestMRM_SA)  

PT_IDLE  

41  CHK_RO TestPropagateI nd (RPort,   MRP_SA,  MRP_Pri o ,  MRP_BestMRM_SA,  
MRP_BestMRM_Prio )  

=>  

i g nore  

CHK_RO 

42  CHK_RC TestTimer expi red  

/MRP_MRM_NRetu rn  >=  MRP_MRM_Nrmax 

&&  !NO_TC  

=>  

Set_Port_StateReq  (SEC_RPort,  FORWARDING)  

MRP_MRM_NRmax:=  MRP_TSTNRmax – 1  

MRP_MRM_NRetu rn :=  0  

ADD_TEST:=  FALSE  

Topol ogyChangeReq(MRP_TOPchgT)  

TestRi ngReq(MRP_TSTdefau l tT)  

CHK_RO 
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43  CHK_RC TestTimer expi red  

/MRP_MRM_NRetu rn  >=  MRP_MRM_Nrmax&& NO_TC 

=>  

Set_Port_StateReq  (SEC_RPort,  FORWARDING)  

MRP_MRM_NRmax:=  MRP_TSTNRmax −  1  

MRP_MRM_NRetu rn :=  0  

ADD_TEST:=  FALSE  

Topol ogyChangeReq(MRP_TOPchgT)  

TestRi ngReq(MRP_TSTdefau l tT)  

CHK_RO 

44  CHK_RC TestTimer expi red  

/MRP_MRM_NRetu rn  <  MRP_MRM_Nrmax 

=>  

MRP_MRM_NRetu rn :=  MRP_MRM_NRetu rn  +  1  

ADD_TEST:=  FALSE  

TestRi ngReq(MRP_TSTdefau l tT)  

CHK_RC 

45  CHK_RC MAUType_ChangeI nd  (RPort,  L i nk_status)  

/RPort  ==  PRM_RPort  

&&  Li nk_status  ==  MRP_LNK_UP  

=>  

i g nore  

CHK_RC 

46  CHK_RC MAUType_ChangeI nd  (RPort,  L i nk_status)  

/RPort  ==  PRM_RPort  

&&  Li nk_status  ==  MRP_LNK_DOWN  

=>  

PRM_RPort:=  SEC_RPort  

SEC_RPort:=  RPort  

Set_Port_StateReq  (SEC_RPort,  BLOCKED)  

Set_Port_StateReq  (PRM_RPort,  FORWARDING)  

TestRi ngReq(MRP_TSTdefau l tT)  

Topol ogyChangeReq(MRP_TOPchgT)  

PRM_UP  

47  CHK_RC MAUType_ChangeI nd  (RPort,  L i nk_status)  
/RPort  !=  PRM_RPort  
&&  Li nk_status  ==  MRP_LNK_UP  
=>  
i g nore  

CHK_RC 

48  CHK_RC MAUType_ChangeI nd  (RPort,  L i nk_status)  

/RPort  !=  PRM_RPort  

&&  Li nk_status  ==  MRP_LNK_DOWN  

=>  

i g nore  

PRM_UP  

49  CHK_RC TestRi ng I nd (  MRP_SA,  MRP_Pri o )  

/MRP_SA ==  MRP_TS_SA 

=>  

MRP_MRM_NRmax:=  MRP_TSTNRmax – 1  

MRP_MRM_NRetu rn :=  0  

NO_TC:=  FALSE  

CHK_RC 

50  CHK_RC TestRi ng I nd (  MRP_SA,  MRP_Pri o )  

/MRP_SA !=  MRP_TS_SA 

&&  !REM_PRIO_BETTER_THAN_OWN_PRIO 

=>  

TestMgrNAckReq(MRP_Pri o,  MRP_SA)  

CHK_RC 
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51  CHK_RC TestRi ng I nd (  MRP_SA,  MRP_Pri o )  

/MRP_SA !=  MRP_TS_SA 

&&  REM_PRIO_BETTER_THAN_OWN_PRIO 

=>  

i g nore  

CHK_RC 

52  CHK_RC Li nkChangeI nd(  PortMode,  Li nk_status)  

/ADD_TEST 

=>  

i g nore  

CHK_RC 

53  CHK_RC Li nkChangeI nd(  PortMode,  Li nk_status)  

/!ADD_TEST 

=>ADD_TEST:=  TRUE  

TestRi ngReq(MRP_TSTshortT)  

CHK_RC 

54  CHK_RC Topol ogyChangeI nd (  MRP_SA,  t )  

/MRP_SA ==  MRP_TS_SA 

=>  

i g nore  

CHK_RC 

55  CHK_RC Topol ogyChangeI nd (  MRP_SA,  t )  

/MRP_SA !=  MRP_TS_SA 

=>  

CLEAR_FDB(t)  

CHK_RC 

56  CHK_RC TestMgrNAckI nd (RPort,   MRP_SA,  MRP_Pri o ,  MRP_BestMRM_SA)  

/MRP_SA ==  MRP_TS_SA 

=>  

i g nore  

CHK_RC 

57  CHK_RC TestMgrNAckI nd (RPort,   MRP_SA,  MRP_Pri o ,  MRP_BestMRM_SA)  

/MRP_SA !=  MRP_TS_SA 

&&  MRP_BestMRM_SA !=  MRP_TS_SA 

=>  

i g nore  

CHK_RC 

58  CHK_RC TestMgrNAckI nd (RPort,   MRP_SA,  MRP_Pri o ,  MRP_BestMRM_SA)  

/MRP_SA !=  MRP_TS_SA 

&&  MRP_BestMRM_SA ==  MRP_TS_SA 

&&  !REM_PRIO_BETTER_THAN_HO_PRIO 

=>  

Set_Port_StateReq  (SEC_RPort,  FORWARDING)  

TopTimer. stop  

MRC_I n i t( )  

TestPropagateReq(HO_BestMRM_Pri o ,  HO_BestMRM_SA)  

PT_IDLE  

59  CHK_RC TestMgrNAckI nd (RPort,   MRP_SA,  MRP_Pri o ,  MRP_BestMRM_SA)  

/MRP_SA !=  MRP_TS_SA 

&&  MRP_BestMRM_SA ==  MRP_TS_SA 

&&  REM_PRIO_BETTER_THAN_HO_PRIO 

=>  

HO_BestMRM_SA:=  MRP_SA 

HO_BestMRM_Pri o:=  MRP_Prio  

TopTimer. stop  

MRC_I n i t( )  

TestPropagateReq(HO_BestMRM_Pri o ,  HO_BestMRM_SA)  

PT_IDLE  
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60  CHK_RC TestPropagateI nd (RPort,   MRP_SA,  MRP_Pri o ,  MRP_BestMRM_SA,  
MRP_BestMRM_Prio )  

=>  

i g nore  

CHK_RC 

61  DE_IDLE  TestTimer expi red  

/MRP_MonNRetu rn  <=  MRP_MON_NR_MAX 

=>  

MRP_MonNRetu rn :=  MRP_MonNRetu rn  +  1  

TestTimer. s tart(MRP_TSTshortT)  

DE_IDLE  

62  DE_IDLE  TestTimer expi red  

/MRP_MonNRetu rn  >  MRP_MON_NR_MAX 

=>  

TestTimer. s tart(MRP_TSTshortT)  

MRM_I n i t( )  

PRM_UP  

63  DE_IDLE  MAUType_ChangeI nd  (RPort,  L i nk_status)  

/RPort  !=  PRM_RPort  

&&  Li nk_status  ==  MRP_LNK_UP  

=>  

MRP_LNKNRetu rn :=  MRP_LNKNRmax 

UpTimer. s tart(MRP_LNKupT)  

AddMACFDB({PRM_RPort ,  SEC_RPort} ,  {MC_TEST,  MC_CONTROL} ,ORG)  

Li nkChangeReq(PRM_Rport,  MRP_LNK_UP,  MRP_LNKNRetu rn  *  MRP_LNKupT)  

PT 

64  DE_IDLE  MAUType_ChangeI nd  (RPort,  L i nk_status)  

/RPort  !=  PRM_RPort  

&&  Li nk_status  ==  MRP_LNK_DOWN  

=>  

i g nore  

DE_IDLE  

65  DE_IDLE  MAUType_ChangeI nd  (RPort,  L i nk_status)  

/RPort  ==  PRM_RPort  

&&  Li nk_status  ==  MRP_LNK_DOWN  

=>  

Set_Port_StateReq  (PRM_RPort,  BLOCKED)  

AddMACFDB({ } ,  {MC_TEST,  MC_CONTROL} ,ORG)  

AC_STAT1  

66  DE_IDLE  MAUType_ChangeI nd  (RPort,  L i nk_status)  

/RPort  ==  PRM_RPort  

&&  Li nk_statu s  ==  MRP_LNK_UP  

=>  

i g nore  

DE_IDLE  

67  DE_IDLE  Topol ogyChangeI nd (  MRP_SA,  t )  

=>  

CLEAR_FDB(t)  

DE_IDLE  

68  DE_IDLE  Topol ogyChangeI nd (  MRP_SA,  t )  

/LNKUP_HYST_TIMER_RUNNING  ==  TRUE  

=>  

CLEAR_FDB(t)  

AddMACFDB({PRM_RPort , SEC_ RPort} ,  {MC_TEST,  MC_CONTROL} ,ORG)  

Set_Port_StateReq  (SEC_RPort, FORWARDING)  

PT_IDLE  
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69  DE_IDLE  TestRi ng I nd (  MRP_SA,  MRP_Pri o )  

/MRP_SA ==  MRP_TS_SA 

=>  

i g nore  

DE_IDLE  

70  DE_IDLE  TestRi ng I nd (  MRP_SA,  MRP_Pri o )  

/MRP_SA !=  MRP_TS_SA 

&&  MRP_SA !=  MRP_BestMRM_SA 

=>  

i g nore  

DE_IDLE  

71  DE_IDLE  TestRi ng I nd (  MRP_SA,  MRP_Pri o )  

/MRP_SA !=  MRP_TS_SA 

&&MRP_SA ==  HO_BestMRM_SA 

&&!REM_PRIO_BETTER_THAN_OWN_PRIO 

=>  

HO_BestMRM_Pri o:=  MRP_Prio  

DE_IDLE  

72  DE_IDLE  TestRi ng I nd (  MRP_SA,  MRP_Prio )  

/MRP_SA !=  MRP_TS_SA 

&&MRP_SA ==  HO_BestMRM_SA 

&&REM_PRIO_BETTER_THAN_OWN_PRIO 

=>  

MRP_MonNRetu rn :=  0  

HO_BestMRM_Pri o :=  MRP_Prio  

DE_IDLE  

73  DE_IDLE  TestPropagateI nd (RPort,   MRP_SA,  MRP_Pri o ,  MRP_BestMRM_SA,  
MRP_BestMRM_Prio )  

/MRP_SA ==  MRP_TS_SA 

=>  

i g nore  

DE_IDLE  

74  DE_IDLE  TestPropagateI nd (RPort,   MRP_SA,  MRP_Pri o ,  MRP_BestMRM_SA,  
MRP_BestMRM_Prio )  

/MRP_SA !=  MRP_TS_SA 

&&  MRP_SA !=  MRP_BestMRM_SA 

=>  

i g nore  

DE_IDLE  

75  DE_IDLE  TestPropagateI nd (RPort,   MRP_SA,  MRP_Pri o ,  MRP_BestMRM_SA,  
MRP_BestMRM_Prio )  
/MRP_SA !=  MRP_TS_SA 

&&  MRP_SA ==  MRP_BestMRM_SA 

=>  

HO_BestMRM_SA:=  MRP_BestMRM_SA 

HO_BestMRM_Pri o :=  MRP_BestMRM_Pri o  

MRP_MonNRetu rn :=  0  

DE_IDLE  

76  DE_IDLE  TestMgrNAckI nd (RPort,   MRP_SA,  MRP_Pri o ,  MRP_BestMRM_SA)  

=>  

i g nore  

DE_IDLE  

77  DE_IDLE  Li nkChangeI nd(  PortMode,  Li nk_status)  

=>  

i g nore  

DE_IDLE  
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78  PT TestTimer expi red  

/MRP_MonNRetu rn  <=  MRP_MON_NR_MAX 

=>  

MRP_MonNRetu rn :=  MRP_MonNRetu rn  +  1  

TestTimer. s tart(MRP_TSTshortT)  

PT 

79  PT TestTimer expi red  

/MRP_MonNRetu rn  >  MRP_MON_NR_MAX 

=>  

TestTimer. s tart(MRP_TSTshortT)  

MRM_I n i t( )  

CHK_RC 

80  PT UpTimer expi red  

/MRP_LNKNRetu rn  ==  0  

=>  

MRP_LNKNRetu rn :=  MRP_LNKNRmax 

Set_Port_StateReq  (SEC_RPort,  FORWARDING)  

PT_IDLE  

81  PT UpTimer expi red  

/MRP_LNKNRetu rn  >  0  

=>  

MRP_LNKNRetu rn :=  MRP_LNKNRetu rn  - 1  

UpTimer. s tart(MRP_LNKupT)  

Li nkChangeReq(PRM_RPort,  MRP_LNK_UP,  MRP_LNKNRetu rn  *  MRP_LNKupT)  

PT 

82  PT MAUType_ChangeI nd  (RPort,  L i nk_status)  

/RPort  !=  PRM_RPort  

&&  Li nk_status  ==  MRP_LNK_UP  

=>  

i g nore  

PT 

83  PT MAUType_ChangeI nd  (RPort,  L i nk_statu s)  

/RPort  !=  PRM_RPort  

&&  Li nk_statu s  ==  MRP_LNK_DOWN  

=>  

MRP_LNKNRetu rn :=  MRP_LNKNRmax 

UpTimer. stop  

Set_Port_StateReq  (SEC_RPort,  BLOCKED)  

DownTimer. start(MRP_LNKdownT)  

AddMACFDB({PRM_RPort} ,  {MC_TEST,  MC_CONTROL} ,ORG)  

Li nkChangeReq(PRM_RPort ,  MRP_LNK_DOWN,  MRP_LNKNRetu rn  *  
MRP_LNKdownT)  

DE  

84  PT MAUType_ChangeI nd  (RPort,  L i nk_status)  

/RPort  ==  PRM_RPort  

&&  Li nk_status  ==  MRP_LNK_DOWN  

=>  

MRP_LNKNRetu rn :=  MRP_LNKNRmax 

UpTimer. s top  

PRM_RPort:=  SEC_RPort  

SEC_RPort:=  RPort  

Set_Port_StateReq  (PRM_RPort ,  FORWARDING)  

Set_Port_StateReq  (SEC_RPort,  BLOCKED)  

DownTimer. start(MRP_LNKdownT)  

AddMACFDB({PRM_RPort} ,  {MC_TEST,  MC_CONTROL} ,ORG)  

Li nkChangeReq(PRM_RPort,  MRP_LNK_DOWN,  MRP_LNKNRetu rn  *  
MRP_LNKdownT)  

DE  
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85  PT MAUType_ChangeI nd  (RPort,  L i nk_statu s)  

/RPort  ==  PRM_RPort  

&&  Li nk_statu s  ==  MRP_LNK_UP  

=>  

i g nore  

PT 

86  PT Topol ogyChangeI nd (  MRP_SA,  t )  

=>  

MRP_LNKNRetu rn :=  MRP_LNKNRmax 

UpTimer. s top  

Set_Port_StateReq  (SEC_RPort,  FORWARDING)  

CLEAR_FDB(t)  

PT_IDLE  

87  PT TestRi ng I nd (  MRP_SA,  MRP_Pri o )  

/MRP_SA ==  MRP_TS_SA 

=>  

i g nore  

PT 

88  PT TestRi ng I nd (  MRP_SA,  MRP_Pri o )  

/MRP_SA !=  MRP_TS_SA 

&&  MRP_SA !=  MRP_BestMRM_SA 

=>  

i g nore  

PT 

89  PT TestRi ng I nd (  MRP_SA,  MRP_Pri o  

/MRP_SA !=  MRP_TS_SA 

&&  MRP_SA ==  HO_BestMRM_SA 

&&  !REM_PRIO_BETTER_THAN_OWN_PRIO 

=>  

HO_BestMRM_Pri o:=  MRP_Prio  

PT 

90  PT TestRi ng I nd (  MRP_SA,  MRP_Pri o )  

/MRP_SA !=  MRP_TS_SA 

&&  MRP_SA ==  HO_BestMRM_SA 

&&  REM_PRIO_BETTER_THAN_OWN_PRIO 

=>  

MRP_MonNRetu rn :=  0  

HO_BestMRM_Pri o:=  MRP_Prio  

PT 

91  PT TestPropagateI nd (RPort,   MRP_SA,  MRP_Pri o ,  MRP_BestMRM_SA,  
MRP_BestMRM_Prio )  

/MRP_SA ==  MRP_TS_SA 

=>  

i g nore  

PT 

92  PT TestPropagateI nd (RPort,   MRP_SA,  MRP_Pri o ,  MRP_BestMRM_SA,  
MRP_BestMRM_Prio )  

/MRP_SA !=  MRP_TS_SA 

&&  MRP_SA !=  MRP_BestMRM_SA 

=>  

i g nore  

PT 
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93  PT TestPropagateI nd (RPort,   MRP_SA,  MRP_Pri o ,  MRP_BestMRM_SA,  
MRP_BestMRM_Prio )  

/MRP_SA !=  MRP_TS_SA 

&&  MRP_SA ==  MRP_BestMRM_SA 

=>  

HO_BestMRM_SA:=  MRP_BestMRM_SA 

HO_BestMRM_Pri o :=  MRP_BestMRM_Pri o  

MRP_MonNRetu rn :=  0  

PT 

94  PT TestMgrNAckI nd (RPort,   MRP_SA,  MRP_Pri o ,  MRP_BestMRM_SA)  

=>  

i g nore  

PT 

95  PT Li nkChangeI nd(  PortMode,  Li nk_status)  

=>  

i g nore  

PT 

96  DE  TestTimer expi red  

/MRP_MonNRetu rn  <=  MRP_MON_NR_MAX 

=>  

MRP_MonNRetu rn :=  MRP_MonNRetu rn  +  1  

TestTimer. s tart(MRP_TSTdefau l tT)  

DE  

97  DE  TestTimer expi red  

/MRP_MonNRetu rn  >  MRP_MON_NR_MAX 

=>  

TestTimer. s tart(MRP_TSTshortT)  

MRM_I n i t( )  

PRM_UP  

98  DE  DownTimer  expi red  

/MRP_LNKNRetu rn  ==  0  

=>  

MRP_LNKNRetu rn :=  MRP_LNKNRmax 

DE_IDLE  

99  DE  DownTimer  expi red  

/MRP_LNKNRetu rn  >  0  

=>  

MRP_LNKNRetu rn :=  MRP_LNKNRetu rn  – 1  

DownTimer. start(MRP_LNKdownT)  
Li nkChangeReq(PRM_RPort,  MRP_LNK_DOWN,  MRP_LNKNRetu rn  *  
MRP_LNKdownT)  

DE  

1 00  DE  MAUType_ChangeI nd  (RPort,  L i nk_status)  

/RPort  !=  PRM_RPort  

&&  Li nk_statu s  ==  MRP_LNK_UP  

=>  

MRP_LNKNRetu rn :=  MRP_LNKNRmax 

DownTimer. stop  

UpTimer. start(MRP_LNKupT)  

AddMACFDB({PRM_RPort,  SEC_RPort} ,  {MC_TEST,  MC_CONTROL} ,ORG  

Li nkChangeReq(PRM_RPort ,  MRP_LNK_UP,  MRP_LNKNRetu rn  *  MRP_LNKupT)  

PT 

1 01  DE  MAUType_ChangeI nd  (RPort,  L i nk_statu s)  

/RPort  !=  PRM_RPort  

&&  Li nk_statu s  ==  MRP_LNK_DOWN  

=>  

i g nore  

DE  
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1 02  DE  MAUType_ChangeI nd  (RPort,  L i nk_status)  

/RPort  ==  PRM_RPort  

&&  Li nk_statu s  ==  MRP_LNK_DOWN  

=>  

MRP_LNKNRetu rn :=  MRP_LNKNRmax 

Set_Port_StateReq  (PRM_RPort ,  BLOCKED)  

DownTimer. stop  

AddMACFDB({ } ,  {MC_TEST,  MC_CONTROL} ,ORG)  

AC_STAT1  

1 03  DE  MAUType_ChangeI nd  (RPort,  L i nk_status)  

/RPort  ==  PRM_RPort  

&&  Li nk_statu s  ==  MRP_LNK_UP  

=>  

i g nore  

DE  

1 04  DE  Topol ogyChangeI nd (  MRP_SA,  t )  

=>  

MRP_LNKNRetu rn :=  MRP_LNKNRmax 

DownTimer. stop  

CLEAR_FDB(t)  

DE_IDLE  

1 05  DE  TestRi ng I nd (  MRP_SA,  MRP_Prio )  

/MRP_SA ==  MRP_TS_SA 

=>  

i g nore  

DE  

1 06  DE  TestRi ng I nd (  MRP_SA,  MRP_Prio )  

/MRP_SA !=  MRP_TS_SA 

&&  MRP_SA !=  MRP_BestMRM_SA 

=>  

i g nore  

DE  

1 07  DE  TestRi ng I nd (  MRP_SA,  MRP_Prio )  

/MRP_SA !=  MRP_TS_SA 

&&  MRP_SA ==  HO_BestMRM_SA 

&&  !REM_PRIO_BETTER_THAN_OWN_PRIO 

=>  

HO_BestMRM_Pri o:=  MRP_Prio  

DE  

1 08  DE  TestRi ng I nd (  MRP_SA,  MRP_Prio )  

/MRP_SA !=  MRP_TS_SA 

&&  MRP_SA ==  HO_BestMRM_SA 

&&  REM_PRIO_BETTER_THAN_OWN_PRIO 

=>  

MRP_MonNRetu rn :=  0  

HO_BestMRM_Pri o :=  MRP_Prio  

DE  

1 09  DE  TestPropagateI nd (RPort,   MRP_SA,  MRP_Pri o ,  MRP_BestMRM_SA,  
MRP_BestMRM_Pri o)  

/MRP_SA ==  MRP_TS_SA 

=>  

i g nore  

DE  

1 1 0  DE  TestPropagateI nd (RPort,   MRP_SA,  MRP_Pri o ,  MRP_BestMRM_SA,  
MRP_BestMRM_Pri o)  

/MRP_SA !=  MRP_TS_SA 

&&  MRP_SA !=  MRP_BestMRM_SA 

=>  

i g nore  
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# E tat  en  
c o u rs  

Evén em en t  
/Co n d i t i o n  
=>Ac t i o n  

E t at  
s u i van t  

1 1 1  DE  TestPropagateI nd (RPort,   MRP_SA,  MRP_Pri o ,  MRP_BestMRM_SA,  
MRP_BestMRM_Pri o)  

/MRP_SA !=  MRP_TS_SA 

&&  MRP_SA ==  MRP_BestMRM_SA 

=>  

HO_BestMRM_SA:=  MRP_BestMRM_SA 

HO_BestMRM_Pri o :=  MRP_BestMRM_Prio  

MRP_MonNRetu rn :=  0  

DE  

1 1 2  DE  TestMgrNAckI nd(RPort,   MRP_SA,  MRP_Pri o ,  MRP_BestMRM_SA)  

=>  

i g nore  

DE  

1 1 3  DE  Li nkChangeI nd(  PortMode,  Li nk_status)  

=>  

i g nore  

DE  

1 1 4  PT_IDLE  TestTimer expi red  

/MRP_MonNRetu rn  <=  MRP_MON_NR_MAX 

=>  

MRP_MonNRetu rn :=  MRP_MonNRetu rn  +  1  

TestTimer. start(MRP_TSTdefau l tT)  

PT_IDLE  

1 1 5  PT_IDLE  TestTimer expi red  

/MRP_MonNRetu rn  >  MRP_MON_NR_MAX 

=>  

 

TestTimer. start(MRP_TSTshortT)  

MRM_I n i t( )  

CHK_RO 

1 1 6  PT_IDLE  MAUType_ChangeI nd  (RPort,  L i nk_status)  

/RPort  !=  PRM_RPort  

&&  Li nk_statu s  ==  MRP_LNK_UP  

=>  

i g nore  

PT_IDLE  

1 1 7  PT_IDLE  MAUType_ChangeI nd  (RPort,  L i nk_status)  

/RPort  !=  PRM_RPort  

&&  Li nk_statu s  ==  MRP_LNK_DOWN  

=>  

MRP_LNKNRetu rn :=  MRP_LNKNRmax 

Set_Port_StateReq  (SEC_RPort,  BLOCKED)  

DownTimer. start(MRP_LNKdownT)  

AddMACFDB({PRM_RPort} ,  {MC_TEST,  MC_CONTROL} ,ORG)  

Li nkChangeReq(PRM_RPort ,  MRP_LNK_DOWN,  MRP_LNKNRetu rn  *  
MRP_LNKdownT)  
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# E tat  en  
c o u rs  

Evén em en t  
/Co n d i t i o n  
=>Ac t i o n  

E t at  
s u i van t  

1 1 8  PT_IDLE  MAUType_ChangeI nd  (RPort,  L i nk_status)  

/RPort  ==  PRM_RPort  

&&  Li nk_statu s  ==  MRP_LNK_DOWN  

=>  

MRP_LNKNRetu rn :=  MRP_LNKNRmax 

PRM_RPort:=  SEC_RPort  

SEC_RPort:=  RPort  

Set_Port_StateReq  (SEC_RPort,  BLOCKED)  

DownTimer. start(MRP_LNKdownT)  

AddMACFDB({PRM_RPort} ,  {MC_TEST,  MC_CONTROL} ,ORG)  

Li nkChangeReq(PRM_RPort ,  MRP_LNK_DOWN,  MRP_LNKNRetu rn  *  
MRP_LNKdownT)  

DE  

1 1 9  PT_IDLE  MAUType_ChangeI nd  (RPort,  L i nk_status)  

/RPort  ==  PRM_RPort  

&&  Li nk_statu s  ==  MRP_LNK_UP  

=>  

i g nore  

PT_IDLE  

1 20  PT_IDLE  Topol ogyChangeI nd (  MRP_SA,  t )  

=>  

CLEAR_FDB(t)  

PT_IDLE  

1 21  PT_IDLE  TestRi ng I nd (  MRP_SA,  MRP_Prio )  

/MRP_SA ==  MRP_TS_SA 

=>  

i g nore  

PT_IDLE  

1 22  PT_IDLE  TestRi ng I nd (  MRP_SA,  MRP_Prio )  

/MRP_SA !=  MRP_TS_SA 

&&  MRP_SA !=  MRP_BestMRM_SA 

=>  

i g nore  

PT_IDLE  

1 23  PT_IDLE  TestRi ng I nd (  MRP_SA,  MRP_Prio )  

/MRP_SA !=  MRP_TS_SA 

&&MRP_SA ==  HO_BestMRM_SA 

&&!REM_PRIO_BETTER_THAN_OWN_PRIO 

=>  

HO_BestMRM_Pri o:=  MRP_Prio  

PT_IDLE  

1 24  PT_IDLE  TestRi ng I nd (  MRP_SA,  MRP_Prio )  

/MRP_SA !=  MRP_TS_SA 

MRP_SA ==  HO_BestMRM_SA 

REM_PRIO_BETTER_THAN_OWN_PRIO 

=>  

MRP_MonNRetu rn :=  0  

HO_BestMRM_Pri o :=  MRP_Prio  

PT_IDLE  

1 25  PT_IDLE  TestPropagateI nd (RPort,   MRP_SA,  MRP_Pri o ,  MRP_BestMRM_SA,  
MRP_BestMRM_Pri o)  

/MRP_SA ==  MRP_TS_SA 

=>  

i g nore  

PT_IDLE  

C
o
p
y
r
i
g
h
t
e
d
 
m
a
t
e
r
i
a
l
 
l
i
c
e
n
s
e
d
 
t
o
 
U
n
i
v
e
r
s
i
t
y
 
o
f
 
T
o
r
o
n
t
o
 
b
y
 
T
h
o
m
s
o
n
 
S
c
i
e
n
t
i
f
i
c
,
 
I
n
c
.
 
(
w
w
w
.
t
e
c
h
s
t
r
e
e
t
.
c
o
m
)
.
 
 
T
h
i
s
 
c
o
p
y
 
d
o
w
n
l
o
a
d
e
d
 
o
n
 
2
0
1
6
-
0
4
-
2
8
 
0
5
:
1
2
:
4
6
 
-
0
5
0
0
 
b
y
 
a
u
t
h
o
r
i
z
e
d
 
u
s
e
r
 
U
n
i
v
e
r
s
i
t
y
 
o
f
 
T
o
r
o
n
t
o
 
U
s
e
r
.
 
 
N
o
 
f
u
r
t
h
e
r
 
r
e
p
r
o
d
u
c
t
i
o
n
 
o
r
 
d
i
s
t
r
i
b
u
t
i
o
n
 
i
s
 
p
e
r
m
i
t
t
e
d
.



I EC  62439-2:201 6    I EC  201 6  – 263  – 

# E tat  en  
c o u rs  

Evén em en t  
/Co n d i t i o n  
=>Ac t i o n  

E t at  
s u i van t  

1 26  PT_IDLE  TestPropagateI nd (RPort,   MRP_SA,  MRP_Pri o ,  MRP_BestMRM_SA,  
MRP_BestMRM_Pri o)  

/MRP_SA !=  MRP_TS_SA 

&&  MRP_SA !=  MRP_BestMRM_SA 

=>  

i g nore  

PT_IDLE  

1 27  PT_IDLE  TestPropagateI nd (RPort,   MRP_SA,  MRP_Pri o ,  MRP_BestMRM_SA,  
MRP_BestMRM_Pri o)  

/MRP_SA !=  MRP_TS_SA 

&&  MRP_SA ==  MRP_BestMRM_SA 

=>  

HO_BestMRM_SA:=  MRP_BestMRM_SA 

HO_BestMRM_Pri o :=  MRP_BestMRM_Prio  

MRP_MonNRetu rn :=  0  

PT_IDLE  

1 28  PT_IDLE  TestMgrNAckI nd(RPort,   MRP_SA,  MRP_Pri o ,  MRP_BestMRM_SA)  

=>  

i g nore  

PT_IDLE  

1 29  PT_IDLE  Li nkChangeI nd(  PortMode,  Li nk_status)  

=>  

i g nore  

PT_IDLE  

 

8.2.4  Fon c t i o n s  d es  MRA,  MRM  et  MRC 

Les  fonctions  des  MRA,  MRM  et  MRC doiven t  être  con formes  au  Tableau  46.  
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Tab l eau  46  – Fo n c t i o n s  et  m ac ros  d u  MRP 

Nom  d e  l a  f o n c t i o n  Opérat i o n s  

TestRi ngReq(t)  SetupTestRi ngReq()  

TestTimer. s tart( t)  

SetupTestRi ngReq()  Créer u n  MRP-PDU  con formémen t  à  MRP_Test  

 

Affectat i ons:  

MRP_Type:=  MRP_Test  

MRP_Pri o :=  MRP_TS_Prio  

MRP_SA:=  MRP_TS_SA 

MRP_PortRole:=  trame  envoyée  su r  l e  port  en  anneau  pri nci pal  ou  
secondai re  

MRP_RingState:=  état  en  cou rs  de  l 'anneau  

MRP_Trans i t i on :=  nombre  réel  de  trans i t i ons  en tre  l es  é tats  d 'anneau  
ouvert  e t  fermé  

MRP_TimeStamp:=  val eu r  en  cou rs  du  compteu r  l ocal  

 

MRP_SequenceID:=  SequenceID  su i van t  

MRP_DomainUU ID :=  domai nUU ID  

S i  MRA 

  MRP_Subopti on 1  =  vendorspeci f i c  

  MRP_Subopti on2  =  MRP_AutoMgr 

MRP_Type:=  MRP_End  

 

SendFrameReq  (RPort_1 ,  MC_TEST,  SA_Port1 ,  PRIORITY,  LT,  MRP-
PDU)  

SendFrameReq  (RPort_2,  MC_TEST,  SA_Port2 ,  PRIORITY,  LT,  MRP-
PDU)  

TestRi ng I nd (MRP_SA,  MRP_Pri o)  Recevoi r  u n  MRP-PDU  con formémen t  à  MRP_Test  

MRP_SA:=  MRP_SA de  MRP_PDU  

MRP_Pri o :=  MRP_Pri o  de  MRP-PDU  

 

Topo l ogyChangeReq(time)  SetupTopologyChangeReq(MRP_TOPNRmax X  t ime)  

s i  t ime  ==  0  

     C l earLocalFDB()  

s i non   

     TopTimer. s tart(MRP_TOPchgT)  

     TopTimer. i sRunn i ng  =  TRUE  

SetupTopologyChangeReq(t)  Créer u n  MRP-PDU  con formémen t  à  MRP_TopologyChange  

 

Affectat i ons:  

MRP_Type:=  MRP_TopologyChange  

MRP_Pri o :=  MRP_TS_Prio  

MRP_SA:=  MRP_TS_SA 

MRP_I n terval :=  t  

 

MRP_SequenceID:=  SequenceID  su i van t  

MRP_DomainUU ID :=  domai nUU ID  

MRP_Type:=  MRP_End  

 

SendFrameReq  (RPort_1 ,  MC_CONTROL,  SA_Port1 ,  PRIORITY,  LT,  
MRP-PDU)  

SendFrameReq  (RPort_2,  MC_CONTROL,  SA_Port2 ,  PRIORITY,  LT,  
MRP-PDU)  
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Nom  d e  l a  f o n c t i o n  Opérat i o n s  

TopologyChangeI nd (MRP_SA,  t )  Recevoi r  u n  MRP-PDU  con formémen t  à  MRP_TopologyChange  

 

MRP_SA:=  MRP_SA de  MRP_PDU  

t :=  MRP_I n terval  de  MRP-PDU  

 

L i nkChangeReq(RPort ,  L i nkStatu s,  
t ime)  

Créer u n  MRP-PDU  con formémen t  à  MRP_LinkUp  ou  MRP_Li nkDown  

 

Affectat i ons:  

s i  Li nkStatu s  ==  MRP_LNK_UP  

   MRP_Type:=  MRP_Li nkUp  

s i non   

   MRP_Type:=  MRP_Li nkDown  

 

MRP_SA:=  MRP_TS_SA 

MRP_PortRole:=  rô l e  en  cou rs  du  port  qu i  a  s i gnal é  l e  changemen t  de  
l i ai son  

MRP_I n terval :=  t ime  

MRP_Blocked :=  i n d i que  s i  l e  MRC  peu t  ou  non  recevoi r  e t  transférer  l es  
trames  MRP_Test,  MRP_Li nkChange  et  MRP_TopologyChange  su r  u n  
port  en  anneau  don t  l 'é tat  es t  BLOCKED.  

 

MRP_SequenceID:=  SequenceID  su i van t  

MRP_DomainUU ID :=  domai nUU ID  

MRP_Type:=  MRP_End  

 

SendFrameReq  (RPort,  MC_CONTROL,  SA_RPort,  PRIORITY,  LT,  MRP-
PDU)  

Li nkChangeI nd(PortMode,  
Li nkStatus)  

Recevoi r  u n  MRP-PDU  con formémen t  à  MRP_Li nkDown  ou  MRP_Li nkUp  

 

PortMode:=  MRP_Blocked  de  MRP-PDU  

s i  MRP_Type  ==  MRP_Li nkUp 

  L i nkStatus:=  MRP_LNK_UP  

s i non   

  L i nkStatus:=  MRP_LNK_DOWN  

MAUTypeChangeI nd (RPort,  
L i nk_status)  

Recevoi r  u ne  i nd i cati on  de  changement  de  l i ai son  l ocal e .  

 

RPort:=  port  à  l ' ori g i ne  de  l ' i nd i cati on  de  changemen t  de  l i ai son  l ocal e.  

L i nk_status:=  MRP_LNK_UP  ou  MRP_LNK_DOWN  (en  foncti on  de  
l ' i nd i cat i on  de  changemen t  de  l i ai son  l ocale)  

SetPortStateReq(RPort,  S tatus)  Foncti on  qu i  permet  de  con fi gu rer  l ' é tat  de  port  de  RPort  su r  S tatus  

C l earFDB(time)  FDBClearTimer. s tart( t ime)  

C l earLocalFDB()  Foncti on  qu i  permet  d 'annu ler  l a  FDB  à  l ' i n téri eu r  du  nœud  du  MRP.  
L 'appren ti ssage  des  adresses  sou rces  à  parti r  des  trames  en tran tes ,  qu i  
son t  envoyées  avan t  l e  s i gnalemen t  du  changemen t  de  topo l og i e ,  do i t  
ê tre  évi té  

I n i tFDB()  Foncti on  d ' i n i t i al i sat i on  de  l a  base  de  données  de  f i l trage  

AddMACFDB(Desti nati on ,  MAC  
address ,  Pri ori ty)  

Foncti on  d 'aj ou t  d 'en trées  de  f i l t rage  s tati ques  (adresse  MAC)  dans  
l a  FDB  avec  l a  pri ori té  e t  l a  desti nati on .  Dans  l e  schéma d 'état,  l e  terme  
" l ocal "  s i gn i f i e  u ne  connexi on  à  u ne  en ti té  de  couche  supéri eu re  (vo i r  
l ' I EEE  802. 1 D) .  

SendFrameReq(RPort ,  
Desti nati onAddress,  
Sou rceAddress,  Pri ori ty,  LT,  MRP-
PDU )  

Foncti on  d 'envo i  d 'un  MRP-PDU  au  port  RPort  avec  Sou rceAddress  e t  LT 
à  Dest i nati onAddress .  La  pri ori té  u t i l i sée  dans  TagCon tro l I n formati on  est  
codée  dans  l a  trame  s i  l e  VLAN  est  u t i l i sé  
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Nom  d e  l a  f o n c t i o n  Opérat i o n s  

TestMgrNAckReq(MRP_Pri o,  
MRP_SA)  

Créer u n  MRP-PDU  con formémen t  à  MRP_Opti on ,  sous- type  
MRP_TestMgrNAck 

Affectat i ons:  

MRP_Type:=  MRP_Opti on  

MRP_OUI :=  Manu factu rerOU I  ou  I ECOU I  

MRP_SubOpti on 1 :  spéci f i que  à  u n  fabri can t  

MRP_SubOpti on2:  

MRP_SubType:=  SubTLVHeader. Type  (=  0x01 )  

MRP_Pri o :=  MRP_TS_Pri o  

MRP_SA:=  MRP_TS_SA 

MRP_OtherMRMPrio:=  vi de  (0x00)  

MRP_OtherMRMSA:=  MRP_SA du  MRA à  d i stance  

MRP_Type:=  MRP_Common  

MRP_SequenceID :=  SequenceID  su i van t  

MRP_DomainUU ID :=  domai nUU ID  

 

SendFrameReq  (RPort_1 ,  MC_TEST,  SA_Port1 ,  PRIORITY,  LT,  MRP-
PDU )  

SendFrameReq  (RPort_2,  MC_TEST,  SA_Port2 ,  PRIORITY,  LT,  MRP-
PDU )  

 

TestPropagateReq(MRP_Prio ,  
MRP_SA)  

Créer u n  MRP-PDU  con formémen t  à  MRP_Opti on ,  sous- type  
MRP_TestPropagate  

 

Affectat i ons:  

MRP_Type:=  MRP_Opti on  

 

MRP_OUI :=  Manu factu rerOU I  ou  I ECOU I  

MRP_SubOpti on 1 :  spéci f i que  à  u n  fabri can t  

MRP_SubOpti on2:  

MRP_SubType:=  SubTLVHeader. Type  (=  0x02)  

MRP_Pri o :=  MRP_TS_Pri o  

MRP_SA:=  MRP_TS_SA 

MRP_OtherMRMPrio:=  MRP_Prio  du  MRA à  d i stance  don t  l a  
pri ori té  est  l a  p l us  é l evée  

MRP_OtherMRMSA:=  MRP_SA du  MRA à  d i stance  don t  l a  
pri ori té  est  l a  p l us  é l evée  

MRP_Type:=  MRP_Common  

MRP_SequenceID:=  SequenceID  su i van t  

MRP_DomainUU ID :=  domai nUU ID  

 

SendFrameReq  (RPort_1 ,  MC_TEST,  SA_Port1 ,  PRIORITY,  LT,  MRP-
PDU)  

SendFrameReq  (RPort_2,  MC_TEST,  SA_Port2 ,  PRIORITY,  LT,  MRP-
PDU)  

TestMgrNAckI nd (RPort,  MRP_SA,  
MRP_Pri o ,  MRP_BestMRM_SA)  

Recevoi r  u n  MRP-PDU  con formémen t  à  MRP_Opti on ,  sous- type  
MRP_TestMgrNAck 

 

  RPort: =  R_Port  

  MRP_SA:=  MRP_SA de  MRP-PDU  

  MRP_Prio :=  MRP_Pri o  de  MRP-PDU  

  MRP_BestMRM_SA:=  MRP_SA de  MRP-PDU  
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Nom  d e  l a  f o n c t i o n  Opérat i o n s  

TestPropagateI nd (RPort,  MRP_SA,  
MRP_Pri o ,  MRP_BestMRM_SA,  
MRP_BestMRM_Pri o)  

Recevoi r  u n  MRP-PDU  con formémen t  à  MRP_Opti on ,  sous- type  
MRP_TestPropagateI nd  

 

RPort:=  R_Port  

MRP_SA:=  MRP_SA de  MRP-PDU  

MRP_Pri o :=  MRP_Pri o  de  MRP-PDU  

MRP_BestMRM_SA:=  MRP_OtherMRMSA de  MRP-PDU  

MRP_BestMRM_Pri o :=  MRP_OtherMRMPrio  de  MRP-PDU  

MRC_I n i t( )  MRP_MonNRetu rn :=  0  

MRP_LNKNRetu rn :=  MRP_LNKNRmax 

AddMACFDB({RPort_1 ,RPort_2} ,  {MC_TEST,  MC_CONTROL} ,ORG)  

MRP_BestMRM_SA:=  HO_BestMRM_SA 

MRP_BestMRM_Pri o :=  HO_BestMRM_Prio  

MRM_I n i t( )  AddTest:=  FALSE  

NO_TC:=  FALSE  

MRP_MRM_NRetu rn :=  0  

AddMACFDB({ } ,  {MC_TEST,  MC_CONTROL} ,ORG)  

MRP_BestMRM_SA:=  MRP_TS_SA 

MRP_BestMRM_Pri o :=  MRP_TS_Pri o  

REM_PRIO_BETTER_THAN_OWN_
PRIO 

Macro  pou r  véri f i er  s i  l a  pri ori té  de  l 'appare i l  à  d i s tance  est  p l us  é l evée  
que  l a  s i enne?  

(MRP_remotePri o  <  MRP_myPri o)  | |  (  (MRP_remotePri o  ==  
MRP_myPri o)  &&  (MRP_remoteSA <  MRP_mySA) )  

TRUE:=  l 'appare i l  à  d i s tance  est  doté  d 'une  pri ori té  p l us  é l evée  

FALSE:=  l ' hôte  l ocal  es t  doté  d 'une  pri ori té  p l u s  é l evée  

REM_PRIO_BETTER_THAN_HO_P
RIO 

Macro  pou r véri f i er  s i  l a  pri ori té  de  l 'appare i l  à  d i s tance  est  p l u s  é l evée  
que  l a  pri ori té  l a  p l u s  é l evée  des  gesti onnai res  en reg i strés  par  l eu r  
propre  hôte .  

(MRP_remotePri o  <  HO_BestMRM_Pri o)  | | (  (MRP_remotePri o  ==  
HO_BestMRM_Pri o)  && (MRP_remoteSA <  HO_BestMRM_SA) )  

TRUE:=  l 'appare i l  à  d i s tance  est  doté  d 'une  pri ori té  p l us  é l evée  

FALSE:=  l es  gesti onnai res  en reg i s trés  son t  do tés  d 'u ne  pri ori té  p l u s  
é l evée  

 

8.2.5  Tempo r i s ateu r  d ' an n u l at i o n  d e  l a  FDB  

Le  temporisateur  d 'annu lation  de  l a  FDB  est  un  d iagramme d 'états  auxi l iai re.  Le  temporisateur 
d 'annu lation  de  l a  FDB  doi t  être  con forme  au  d iagramme d 'états  présen té  au  Tableau  47.  

Tab l eau  47  – Tempo r i sateu r  d ' an n u l at i o n  d e  l a  FDB  d e  f i l t rag e  d u  MRP 

# E tat  en  
c o u rs  

Evén em en t  
/Co n d i t i o n  
=>Ac t i o n  

E t at  
s u i van t  

1  Power On   
=>  
FDBClearTimer. i n i  

I DLE  

2  I DLE  FDBClearTimer . expi red  
=>  
 
C l earLocalFDB()  

I DLE  

 

8.2.6  Tempo r i s ateu r  d e  ch an g emen t  d e  t o po l og i e  

Le  temporisateur de  changement  de  topolog ie  est  un  d iagramme d 'états  auxi l i ai re.  I l  do i t  ê tre  
con forme  au  d iagramme d 'états  présen té  au  Tableau  48.  
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Tab l eau  48  – Tem p o r i s at eu r  d e  c h an g em en t  d e  t o p o l o g i e  d u  M RP 

# E t at  en  
c o u r s  

E v é n e m en t  

/Co n d i t i o n  

= > A c t i o n  

E t at  
s u i v an t  

1  Power 
On  

 

=>  

TopTimer. i n i  

TC_NRetu rn :=  MRP_TOPNRmax −  1  

TopTimer. i sRunn i ng  =  FALSE  

IDLE  

2  I DLE  E x p i r at i o n  d e  To p Ti m er  

/TC_NRetu rn  >  0  

=>  

Se tupTopol ogyChangeReq(TC_NRetu rn  X  MRP_TOPchgT)  

TC_NRetu rn :=  TC_NRetu rn  −  1  

TopTimer. s tart(MRP_TOPchgT)  

I DLE  

3  I DLE  E x p i r at i o n  d e  To p Ti m er  

/TC_NRetu rn  ==  0  

=>  

TC_NRetu rn :=  MRP_TOPNRmax −  1  

CLEAR_ FDB(0)  

SetupTopol ogyChangeReq(0 )  

TopTimer. i sRunn i ng  =  FALSE  

IDLE  

 

8. 2. 7  M ac h i n e  d e  p r o t o c o l e  d u  M I M  

La mach ine  de  protocole  du  M IM  en  LC-mode  est  défin ie  au  Tableau  50  et  la  mach ine  de  
protocole  du  M IM  en  RC-mode  est  défi n ie  au  Tableau  51 .  Le  comportement  principal  des  
deux mach ines  de  protocole  est  présenté  à  la  Fi gu re  1 4.   

C
o
p
y
r
i
g
h
t
e
d
 
m
a
t
e
r
i
a
l
 
l
i
c
e
n
s
e
d
 
t
o
 
U
n
i
v
e
r
s
i
t
y
 
o
f
 
T
o
r
o
n
t
o
 
b
y
 
T
h
o
m
s
o
n
 
S
c
i
e
n
t
i
f
i
c
,
 
I
n
c
.
 
(
w
w
w
.
t
e
c
h
s
t
r
e
e
t
.
c
o
m
)
.
 
 
T
h
i
s
 
c
o
p
y
 
d
o
w
n
l
o
a
d
e
d
 
o
n
 
2
0
1
6
-
0
4
-
2
8
 
0
5
:
1
2
:
4
6
 
-
0
5
0
0
 
b
y
 
a
u
t
h
o
r
i
z
e
d
 
u
s
e
r
 
U
n
i
v
e
r
s
i
t
y
 
o
f
 
T
o
r
o
n
t
o
 
U
s
e
r
.
 
 
N
o
 
f
u
r
t
h
e
r
 
r
e
p
r
o
d
u
c
t
i
o
n
 
o
r
 
d
i
s
t
r
i
b
u
t
i
o
n
 
i
s
 
p
e
r
m
i
t
t
e
d
.



I EC  62439-2:201 6    I EC  201 6  – 269  – 

Power_ON

AC_STAT1

CHK_IO

CHK_IC

IEC
 

Fi g u r e  1 4  – M ac h i n e  d e  p r o t o c o l e  M RP p o u r  l e  M I M  en  RC-m o d e  et  L C-m o d e 

Le  texte  ci -dessous  expl ique  les  principales  actions  réal i sées  dans  l es  états.  En  cas  de  
d i fférence  d ' i n terprétati on  en tre  ce  texte  et  l e  d iagramme d 'états,  ce  dern ier l 'emporte.  

Po w er On  
I n i t ial i sation ,  l e  M IM  doi t  commencer avec l e  port  d ' i n terconnexion  I Port  à  l 'état  BLOCKED.  
Les  en trées  statiques  de  l a  FDB  pour l es  adresses  mu l ti d i ffusion  du  MRP son t  générées:  

•  En  RC-mode:  MC_INTEST et  MC_INCONTROL.  Transfert  des  trames  du  MRP vers  
MC_INTEST et  l 'hôte.  

•  En  LC-mode:  MC_INCONTROL.  

Transfert  des  trames  du  MRP  vers  MC_INCONTROL en tre  l es  ports  en  anneau  et  vers  
l 'hôte.  Tous  l es  MRP-PDU  doiven t  u ti l i ser la  priori té  la  pl us  é levée  (ORG) .  

A C_STA T1  (ét at  en  at t en t e  d e  c o n n ex i o n  1 )  
Démarrage,  atten te  de  l 'établ i ssement  de  l i aison  au  n iveau  du  port  d ' i n terconnexion  pu is  
démarrage  de  la  survei l l ance  d 'essai  de  l ' i n terconnexion  s ' i l  est  en  RC_MODE.  

CH K _I O (Ch ec k  I n t er c o n n ec t i o n ,  I n t er c o n n ec t i o n  Op en  St at e)  
Le  M IM  établ i t  une  l iaison  au  n i veau  de  son  port  d ' i n terconnexion  et  do i t  con fi gu rer  
MRP_InState  en  état  d ' i n terconnexion  ouverte  dans  l es  cas  su ivants:   

•  En  RC-mode:  Le  M IM  n 'a  pas  reçu  ses  trames  MRP_InTest  pendan t  une  du rée  
déterm inée  ou  a  reçu  une  trame  MRP_InLinkDown .   

•  En  LC-mode:  Le  M IM  a reçu  une  trame  MRP_InLinkDown  

CH K _I C  (Ch ec k  I n t er c o n n ec t i o n ,  I n t er c o n n ec t i o n  Cl o s ed  St at e)  
Le  M IM  établ i t  une  l iai son  au  n iveau  de  son  port  d ' i n terconnexion  et  do i t  con fi gu rer  
MRP_InState  en  état  d ' i n terconnexion  fermée  dans  l es  cas  su ivan ts:   

•  En  RC-mode:  Le  M IM  reçoi t  ses  trames  MRP_InTest   

•  En  LC-mode:  Le  M IM  a reçu  une  trame  MRP_InLinkUp d 'un  M IC  don t  l 'attribu t  
I n terconnection  ID  est  égal  à  celu i  des  M IM .  

Les  variables  locales  de  l a  mach ine  de  protocole  du  M IM  fi gu ren t  au  Tableau  49.  
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Tab l eau  49  – Var i ab l es  l o c al es  d u  M RP d e  l a  m ac h i n e  d e  p r o t o c o l e  d u  M I M  

N o m  Ty p e  S i g n i f i c at i o n  

RPort_1  Unsi gned1 6  I den ti f i cat i on  de  port  du  port  en  anneau  1  

RPort_2  Unsi gned1 6  I den ti f i cat i on  de  port  du  port  en  anneau  2  

I Port  Unsi gned1 6  I den ti f i cati on  de  port  du  port  d ' i n terconnexi on  

SA_Port1  OctetStri ng [6]  Adresse  sou rce  MAC  RPort_1  du  port  en  anneau  

SA_Port2  OctetStri ng [6]  Adresse  sou rce  MAC  RPort_2  du  port  en  anneau  

SA_IPort  OctetStri ng [6]  Adresse  sou rce  MAC  I Port  du  port  d ' i n terconnexi on  

PRIORITY Unsi gned8  Pri ori té  con forme  à  l ' I EEE  802. 1 Q pou r l es  MRP-
PDU .  Do i t  ê tre  défi n i e  su r  ORG.  

MRP_TS_SA OctetStri ng [6]  Adresse  sou rce  MAC  de  l ' hôte  

MRP_MIM_NRmax Unsi gned1 6  Nombre  maximal  de  re transm iss i ons  de  MRP-PDU  
de  type  MRP_InTest  

MRP_MIM_NRetu rn  Unsi gned1 6  Compteu r,  p l age  MRP_MIM_NRmax su r  0  

I N_TC_NRetu rn  Unsi gned1 6  Compteu r,  p l age  MRP_IN_TOPNRmax su r  0  

MRP_IN_LNKSTAT_NRetu rn  Unsi gned1 6  Compteu r,  p l age  MRP_IN_LNKSTATNRmax su r  0  

I I D  Unsi gned1 6  I den ti f i cat i on  du  domai ne  d ' i n terconnexi on  

MRP_LNK_UP  Unsi gned1 6  Val eu r constan te  pou r i nd i quer  u n  é tabl i ssemen t  de  
l i ai son  

MRP_LNK_DOWN  Unsi gned1 6  Val eu r constan te  pou r i nd i quer  u ne  i n terrupti on  de  
l i ai son  

 

Le  d iagramme d 'états  du  M IM  en  LC-mode  do i t  ê tre  con forme  au  Tableau  50.  
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Tab l eau  50  – D i ag r am m e d ' ét at s  d u  M I M  en  L C-m o d e 

# E t at  e n  
c o u r s  

E v én em en t  
/C o n d i t i o n  
= > A c t i o n  

E t at  
s u i v an t  

1  PowerOn   

=>  

I n i tFDB()  

AddMACFDB({RPort_1 ,RPort_2} ,  {MC_INCONTROL} ,ORG)  

AddMACFDB({ l ocal } , {MC_INCONTROL} ,  ORG)  

SetPortStateReq  ( I Port,  BLOCKED)  

I I D :=  i den ti f i an t  d ' i n terconnexion  

AC_STAT1  

2  AC_STAT1  MAUTypeChangeI nd  (RPort,  Li nk_status)  

/RPort  ==  I Port  

&&  Li nk_status  ==  MRP_LNK_UP  

=>  

SetPortStateReq(I Port,  BLOCKED)  

I n terconnLi nkStatusPol lReq  (MRP_IN_LNKSTATchgT)  

CHK_IC  

3  AC_STAT1  MAUTypeChangeI nd  (RPort,  Li nk_status)  

/RPort  ==  I Port  

&&  Li nk_status  ==  MRP_LNK_DOWN  

=>  

I gnore  

AC_STAT1  

4  AC_STAT1  I n terconnLi nkChangeI nd ( I n ID,  Li nk_status,  RPort)  

=>  

I gnore  

AC_STAT1  

5  AC_STAT1  I n terconnTopologyChangeI nd (MRP_SA,  t ,  I n ID)  

/MRP_SA !=  MRP_TS_SA 

=>  

C l earFDB(t)  

AC_STAT1  

6  AC_STAT1  I n terconnTopologyChangeI nd (MRP_SA,  t ,  I n ID)  

/MRP_SA ==  MRP_TS_SA 

=>  

I gnore  

AC_STAT1  

7  CHK_IO MAUTypeChangeI nd  (RPort,  Li nk_status)  

/RPort  ==  I Port  

&&  Li nk_status  ==  MRP_LNK_UP  

=>  

I gnore  

CHK_IO 

8  CHK_IO MAUTypeChangeI nd  (RPort,  Li nk_status)  

/RPort  ==  I Port  

&&  Li nk_status  ==  MRP_LNK_DOWN  

=>  

SetPortStateReq(I Port,  BLOCKED)  

I n terconnLi nkStatusTimer. s top  

AC_STAT1  
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# E tat  en  
c o u rs  

Evén em en t  
/Co n d i t i o n  
=>Ac t i o n  

E tat  
s u i van t  

9  CHK_IO I n terconnLi nkChangeI nd  ( I n ID ,  L i nk_status ,  RPort)  

/I n I D  ==  I I D   

&&  Li nk_status  ==  MRP_LNK_UP  

=>  

SetPortStateReq  ( I Port,  BLOCKED)  

I n terconnLi nkStatusTimer. s top  

I n terconnTopologyChangeReq  (MRP_IN_TOPchgT)  

CHK_IC  

1 0  CHK_IO I n terconnLi nkChangeI nd ( I n ID,  Li nk_status,  RPort)  

/I n I D  ==  I I D  

&&  Li nk_status  ==  MRP_LNK_DOWN  

=>  

SetPortStateReq  ( I Port,  FORWARDING)  

CHK_IO 

1 1  CHK_IO I n terconnTopologyChangeI nd (MRP_SA,  t ,  I n ID)  

/MRP_SA !=  MRP_TS_SA 

=>  

C l earFDB(t)  

CHK_IO 

1 2  CHK_IO I n terconnTopologyChangeI nd (MRP_SA,  t ,  I n ID)  

/MRP_SA ==  MRP_TS_SA 

=>  

I gnore  

CHK_IO 

1 3  CHK_IC  MAUTypeChangeI nd  (RPort,  Li nk_status)  

/RPort  ==  I Port  

&&  Li nk_status  ==  MRP_LNK_UP  

=>  

I gnore  

CHK_IC  

1 4  CHK_IC  MAUTypeChangeI nd  (RPort,  Li nk_status)  

/RPort  ==  I Port  

&&  Li nk_status  ==  MRP_LNK_DOWN  

=>  

SetPortStateReq( IPort,  BLOCKED)  

AC_STAT1  

1 5  CHK_IC  I n terconnLi nkChangeI nd ( I n ID,  Li nk_status,  RPort)  

/I n I D  ==  I I D  

&&  Li nk_status  ==  MRP_LNK_DOWN  

=>  

SetPortStateReq( IPort,  FORWARDING)  

I n terconnLi nkStatusTimer. stop  

I n terconnTopologyChangeReq(MRP_IN_TOPchgT )  

CHK_IO 

1 6  CHK_IC  I n terconnLi nkChangeI nd ( I n ID,  Li nk_status,  RPort)  

/I n I D  ==  I I D  

&&  Li nk_status  ==  MRP_LNK_UP  

=>  

I gnore  

CHK_IC  
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# E tat  en  
c o u rs  

Evén em en t  
/Co n d i t i o n  
=>Ac t i o n  

E tat  
s u i van t  

1 7  CHK_IC  I n terconnTopologyChangeI nd (MRP_SA,  t ,  I n ID)  

/MRP_SA !=  MRP_TS_SA 

=>  

C l earFDB(t)  

CHK_IC  

1 8  CHK_IC  I n terconnTopologyChangeI nd (MRP_SA,  t ,  I n ID)  

/MRP_SA ==  MRP_TS_SA 

=>  

I gnore  

CHK_IC  

 

Le  d iagramme d 'états  du  M IM  en  RC-mode  do i t  ê tre  con forme  au  Tableau  51 .  
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Tab l eau  51  – D i ag r am m e d ' ét at s  d u  M I M  en  RC-m o d e  

# E t at  e n  
c o u r s  

E v én em en t  
/C o n d i t i o n  
= > A c t i o n  

E t at  
s u i v an t  

1  PowerOn   

=>  

I n i tFDB()  

AddMACFDB({RPort_1 ,RPort_2} ,  {MC_INCONTROL} ,ORG)  

AddMACFDB({ l ocal } , {MC_INCONTROL,  MC_INTEST} ,  ORG)  

SetPortStateReq  ( I Port,  BLOCKED) I n terconnTestTimer. i n i  

I I D :=  i den ti f i an t  d ' i n terconnexion  

AC_STAT1  

2  AC_STAT1  Expi rat i on  d ' I n terconnTestTimer  

=>  

I gnore  

AC_STAT1  

3  AC_STAT1  MAUTypeChangeI nd  (RPort,  Li nk_status)  

/RPort  ==  I Port  

&&  Li nk_status  ==  MRP_LNK_UP  

>=  

SetPortStateReq(I Port,  BLOCKED)  

MRP_MIM_NRmax:=  MRP_IN_TSTNRmax – 1  

MRP_M IM_NRetu rn :=  0  

I n terconnTestReq(MRP_IN_TSTdefau l tT)  

CHK_IC  

4  AC_STAT1  MAUTypeChangeI nd  (RPort,  Li nk_status)  

/RPort  ==  I Port  

&&  Li nk_status  ==  MRP_LNK_DOWN  

=>  

I gnore  

AC_STAT1  

5  AC_STAT1  I n terconnTestI nd  (MRP_SA,  RPort ,  I n ID )  

/MRP_SA ==  MRP_TS_SA 

=>  

SetPortStateReq(I Port,  BLOCKED)  

MRP_MIM_NRmax:=  MRP_IN_TSTNRmax – 1  

MRP_M IM_NRetu rn :=  0  

I n terconnTestReq(MRP_IN_TSTdefau l tT)  

CHK_IC  

6  AC_STAT1  I n terconnTestI nd  (MRP_SA,  RPort ,  I n ID )  

/MRP_SA !=  MRP_TS_SA 

&&  RPort  ==  RPort_1  

=>  

I n terconnForwardReq(RPort_2)  

AC_STAT1  

7  AC_STAT1  I n terconnTestI nd  (MRP_SA,  RPort ,  I n ID )  

/MRP_SA !=  MRP_TS_SA 

&&  RPort  ==  RPort_2  

=>  

I n terconnForwardReq(RPort_1 )  

AC_STAT1  

8  AC_STAT1  I n terconnLi nkChangeI nd ( I n ID,  Li nk_status,  RPort)  

=>  

I gnore  

AC_STAT1  
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# E tat  en  
c o u rs  

Evén em en t  
/Co n d i t i o n  
=>Ac t i o n  

E tat  
s u i van t  

9  AC_STAT1  I n terconnTopologyChangeI nd (MRP_SA,  t ,  I n ID)  

/MRP_SA !=  MRP_TS_SA 

=>  

C l earFDB(t)  

AC_STAT1  

1 0  AC_STAT1  I n terconnTopologyChangeI nd (MRP_SA,  t ,  I n ID)  

/MRP_SA ==  MRP_TS_SA 

=>  

I gnore  

AC_STAT1  

1 1  CHK_IO Expi rat i on  d ' I n terconnTestTimer  

=>  

I n terconnTestReq(MRP_IN_TSTdefau l tT)  

CHK_IO 

1 2  CHK_IO MAUTypeChangeI nd  (RPort,  Li nk_status)  

/RPort  ==  I Port  

&&  Li nk_status  ==  MRP_LNK_UP  

=>  

I gnore  

CHK_IO 

1 3  CHK_IO MAUTypeChangeI nd  (RPort,  Li nk_status)  

/RPort  ==  I Port  

&&  Li nk_status  ==  MRP_LNK_DOWN  

=>  

SetPortStateReq(I Port,  BLOCKED)  

I n terconnTopologyChangeReq(MRP_IN_TOPchgT)  

I n terconnTestReq(MRP_IN_TSTdefau l tT)  

AC_STAT1  

1 4  CHK_IO I n terconnTestI nd  (MRP_SA,  RPort ,  I n ID )  

/MRP_SA ==  MRP_TS_SA  

=>  

SetPortStateReq  ( I Port,  BLOCKED)  

MRP_MIM_NRmax:=  MRP_IN_TSTNRmax – 1  

MRP_M IM_NRetu rn :=  0  

I n terconnTopologyChangeReq  (MRP_IN_TOPchgT)  

I n terconnTestReq  (MRP_IN_TSTdefau l tT)  

CHK_IC  

1 5  CHK_IO I n terconnTestI nd  (MRP_SA,  RPort ,  I n ID )  

/MRP_SA !=  MRP_TS_SA 

&&  RPort  ==  RPort_1  

=>  

I n terconnForwardReq(RPort_2)  

CHK_IO 

1 6  CHK_IO I n terconnTestI nd  (MRP_SA,  RPort ,  I n ID )  

/MRP_SA !=  MRP_TS_SA 

&&  RPort  ==  RPort_2  

=>  

I n terconnForwardReq(RPort_1 )  

CHK_IO 
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# E tat  en  
c o u rs  

Evén em en t  
/Co n d i t i o n  
=>Ac t i o n  

E tat  
s u i van t  

1 7  CHK_IO I n terconnLi nkChangeI nd ( I n ID,  Li nk_status,  RPort)  

/I n I D  ==  I I D  

&&  Li nk_status  ==  MRP_LNK_UP  

=>  

I n terconnTestReq(MRP_IN_TSTdefau l tT)  

CHK_IO 

1 8  CHK_IO I n terconnLi nkChangeI nd ( I n ID,  Li nk_status,  RPort)  

/Li nk_status  ==  MRP_LNK_DOWN  

=>  

I gnore  

CHK_IO 

1 9  CHK_IO I n terconnTopologyChangeI nd (MRP_SA,  t ,  I n ID)  

/MRP_SA !=  MRP_TS_SA 

=>  

C l earFDB(t)  

CHK_IO 

20  CHK_IO I n terconnTopologyChangeI nd (MRP_SA,  t ,  I n ID)  

/MRP_SA ==  MRP_TS_SA 

=>  

I gnore  

CHK_IO 

21  CHK_IC  I n terconnTestTimer expi red  

/MRP_MIM_NRetu rn  >=  MRP_MIM_NRmax 

=>  

Se tPortStateReq  ( I Port,  FORWARDING)  

MRP_MIM_NRmax:=  MRP_IN_TSTNRmax – 1  

MRP_MIM_NRetu rn :=  0  

I n terconnTopologyChangeReq  (MRP_IN_TOPchgT)  

I n terconnTestReq  (MRP_IN_TSTdefau l tT)  

CHK_IO 

22  CHK_IC  I n terconnTestTimer expi red  

/MRP_MIM_NRetu rn  <  MRP_MIM_NRmax 

=>  

MRP_MIM_NRetu rn :=  MRP_M IM_NRetu rn  +  1  

I n terconnTestReq  (MRP_IN_TSTdefau l tT)  

CHK_IC  

23  CHK_IC  MAUTypeChangeI nd  (RPort,  Li nk_status)  

/RPort  ==  I Port  

&&  Li nk_status  ==  MRP_LNK_UP  

=>  

I gnore  

CHK_IC  

24  CHK_IC  MAUTypeChangeI nd  (RPort,  Li nk_status)  

/RPort  ==  I Port  

&&  Li nk_status  ==  MRP_LNK_DOWN  

=>  

SetPortStateReq( IPort,  BLOCKED)  

I n terconnTopologyChangeReq(MRP_IN_TOPchgT)  

I n terconnTestReq(MRP_IN_TSTdefau l tT)  

AC_STAT1  

C
o
p
y
r
i
g
h
t
e
d
 
m
a
t
e
r
i
a
l
 
l
i
c
e
n
s
e
d
 
t
o
 
U
n
i
v
e
r
s
i
t
y
 
o
f
 
T
o
r
o
n
t
o
 
b
y
 
T
h
o
m
s
o
n
 
S
c
i
e
n
t
i
f
i
c
,
 
I
n
c
.
 
(
w
w
w
.
t
e
c
h
s
t
r
e
e
t
.
c
o
m
)
.
 
 
T
h
i
s
 
c
o
p
y
 
d
o
w
n
l
o
a
d
e
d
 
o
n
 
2
0
1
6
-
0
4
-
2
8
 
0
5
:
1
2
:
4
6
 
-
0
5
0
0
 
b
y
 
a
u
t
h
o
r
i
z
e
d
 
u
s
e
r
 
U
n
i
v
e
r
s
i
t
y
 
o
f
 
T
o
r
o
n
t
o
 
U
s
e
r
.
 
 
N
o
 
f
u
r
t
h
e
r
 
r
e
p
r
o
d
u
c
t
i
o
n
 
o
r
 
d
i
s
t
r
i
b
u
t
i
o
n
 
i
s
 
p
e
r
m
i
t
t
e
d
.



I EC  62439-2:201 6    I EC  201 6  – 277  – 

# E t at  e n  
c o u r s  

E v én em en t  
/C o n d i t i o n  
= > A c t i o n  

E t at  
s u i v an t  

25  CHK_IC  I n terconnTestI nd  (MRP_SA,  RPort ,  I n ID)  

/MRP_SA ==  MRP_TS_SA  

=>  

MRP_MIM_NRmax:=  MRP_IN_TSTNRmax – 1  

MRP_MIM_NRetu rn :=  0  

CHK_IC  

26  CHK_IC  I n terconnTestI nd  (MRP_SA,  RPort ,  I n ID)  

/MRP_SA !=  MRP_TS_SA 

&&  RPort  ==  RPort_1  

=>  

I n terconnForwardReq(RPort_2)  

CHK_IC  

27  CHK_IC  I n terconnTestI nd  (MRP_SA,  RPort ,  I n ID)  

/MRP_SA !=  MRP_TS_SA 

&&  RPort  ==  RPort_2  

=>  

I n terconnForwardReq(RPort_1 )  

CHK_IC  

28  CHK_IC  I n terconnLi nkChangeI nd ( I n ID,  Li nk_status,  RPort)  

/I n I D  ==  I I D  

&&  Li nk_status  ==  MRP_LNK_DOWN  

=>  

SetPortStateReq( IPort,  FORWARDING)  

I n terconnTopologyChangeReq(MRP_IN_TOPchgT)  

CHK_IO 

29  CHK_IC  I n terconnLi nkChangeI nd ( I n ID,  Li nk_status,  RPort)  

/I n I D  ==  I I D  

&&  Li nk_status  ==  MRP_LNK_UP  

=>  

MRP_MIM_NRmax:=  MRP_IN_TSTNRmax −  1  

I n terconnTopologyChangeReq  (MRP_IN_TOPchgT)  

CHK_IC  

30  CHK_IC  I n terconnTopologyChangeI nd (MRP_SA,  t ,  I n ID)  

/MRP_SA !=  MRP_TS_SA 

=>  

C l earFDB(t)  

CHK_IC  

31  CHK_IC  I n terconnTopologyChangeI nd (MRP_SA,  t ,  I n ID)  

/MRP_SA ==  MRP_TS_SA 

=>  

I gnore  

CHK_IC  

 

8. 2. 8  M ac h i n e  d e  p r o t o c o l e  d u  M I C  

La mach ine  de  protocole  du  M IC  en  LC-mode est  défi n ie  au  Tableau  53  et  la  mach ine  de  
protocole  du  M IC  en  RC-mode  est  défin ie  au  Tableau  54.  Le  comportement pri ncipal  de  l a  
mach ine  de  protocole  est  présenté  à  l a  Figu re  1 5.  
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Power_ON

AC_STAT1

PT

PT_IDLE

IEC  

Fi g u r e  1 5  – M ac h i n e  d e  p r o t o c o l e  M RP  p o u r  l e  M I C  en  RC-m o d e  et  L C-m o d e  

Le  texte  ci -dessous  expl ique  les  principales  actions  réal i sées  dans  l es  états.  En  cas  de  
d i fférence  d ' i n terprétation  en tre  ce  texte  et  l e  d iagramme d 'états,  ce  dern ier l 'emporte.  

Po w er On  
I n i t ial i sati on ,  l e  M IC  doi t  commencer avec le  port  d ' i n terconnexion  IPort  à  l 'état  BLOCKED.  
Les  en trées  statiques  de  l a  FDB pour l es  adresses  mu l ti d i ffus ion  du  MRP  son t  générées:  

•  En  RC-mode:  MC_INTEST et  MC_INCONTROL.  Transfert  des  trames  du  MRP vers  
MC_INTEST en tre  les  ports  en  anneau  et  vers  le  port  d ' i n terconnexion .  

•  En  LC-mode:  MC_INCONTROL.  

Transfert  des  trames  du  MRP vers  MC_INCONTROL dans  les  deux modes  en tre  l es  ports  
en  anneau  et  vers  l 'hôte.  Tous  l es  MRP-PDU  doiven t  u ti l i ser l a  priori té  la  plus  é levée  
(ORG) .  

A C_STA T1  (ét at  en  at t en t e  d e  c o n n ex i o n  1 )  
Démarrage,  atten te  de  l 'établ i ssement  de  l i aison  au  n iveau  du  port  d ' i n terconnexion .  

PT ( t r an s m i s s i o n )  
Etat  temporai re  l ors  du  s ignalement  des  changements  de  l i aison .  

I P_I D L E  (ét at  en  at t en t e  d u  p o r t  d ' i n t er c o n n ex i o n )  
Cet état  do i t  ê tre  atte in t  s i  l e  port  d ' i n terconnexion  comporte  une  l iai son  et  que  l 'état  de  
son  port  est  FORWARDING.  

Les  variables  l ocales  de  l a  mach ine  de  protocole  du  M IC  fi gu ren t  au  Tableau  52.  
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Tab l eau  52  – Var i ab l es  l o c al es  d u  M RP  d e  l a  m ac h i n e  d e  p r o t o c o l e  d u  M I C  

N o m  Ty p e  S i g n i f i c at i o n  

RPort_1  Unsi gned1 6  I den ti f i cati on  de  port  du  port  en  anneau  1  

RPort_2  Unsi gned1 6  I den ti f i cati on  de  port  du  port  en  anneau  2  

I Port  Uns i gned1 6  I den ti f i cati on  de  port  du  port  d ' i n terconnexi on  

SA_Port1  OctetStri ng [6]  Ad resse  sou rce  MAC  RPort_1  du  port  en  anneau  

SA_Port2  OctetStri ng [6]  Ad resse  sou rce  MAC  RPort_2  du  port  en  anneau  

SA_IPort  OctetStri ng [6]  Ad resse  sou rce  MAC  I Port  du  port  d ' i n terconnexi on  

PRIORITY Unsi gned8  Pri ori té  con forme  à  l ' I EEE  802. 1 Q  pou r  l es  MRP-PDU .  
Do i t  ê tre  défi n i e  su r  ORG.   

MRP_TS_SA OctetStri ng [6]  Ad resse  sou rce  MAC  de  l 'h ôte  

I I D  Unsi gned1 6  I den ti f i cati on  du  domai ne  d ' i n terconnexi on  

MRP_I nLNKNRetu rn  Unsi gned1 6  Compteu r,  p l age  MRP_IN_LNKNRmax su r  0  

MRP_LNK_UP  Unsi gned1 6  Val eu r  constan te  pou r i nd i quer u n  é tabl i ssemen t  de  
l i ai son  

MRP_LNK_DOWN  Unsi gned1 6  Val eu r  constan te  pou r i nd i quer u ne  i n terrupti on  de  l i ai son  

 

Le  d iagramme d 'états  du  M IC  en  LC-mode  do i t  être  con forme au  Tableau  53.  
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Tab l eau  53  – D i ag r am m e d ' ét at s  d u  M I C  en  L C-m o d e  

 #  E t at  en  
c o u r s  

E v én em en t  
/C o n d i t i o n  
= > A c t i o n  

E t at  
s u i v an t  

1  PowerOn   

=>  

I n i tFDB()  

AddMACFDB({RPort_1 ,RPort_2} ,  {MC_INCONTROL} ,ORG)  

AddMACFDB({ l ocal } , {MC_INCONTROL} ,ORG)  

SetPortStateReq  ( I Port ,  BLOCKED)  

I n terconnUpTimer. i n i  

I n terconnDownTimer. i n i  

I I D :=  i den ti f i an t  d ' i n terconnexion  

AC_STAT1  

2  AC_STAT1  Expi rati on  d ' I n terconnDownTimer  

/MRP_InLNKNRetu rn  ==  0  

=>  

MRP_I nLNKNRetu rn :=  MRP_IN_LNKNRmax  

AC_STAT1  

3  AC_STAT1  Expi rati on  d ' I n terconnDownTimer  

/MRP_InLNKNRetu rn   0  

=>  

MRP_I nLNKNRetu rn :=  MRP_I nLNKNRetu rn  – 1  

I n terconnDownTimer. s tart(MRP_IN_LNKdownT)  

I n terconnLi nkChangeReq  (MRP_LNK_DOWN,  MRP_I nLNKNRetu rn  
X  MRP_IN_LNKdownT)  

AC_STAT1  

4  AC_STAT1  MAUTypeChangeI nd  (RPort ,  Li nk_status)  

/RPort  ==  I Port  

&&  Li nk_statu s  ==  MRP_LNK_UP  

=>  

MRP_I nLNKNRetu rn :=  MRP_IN_LNKNRmax  

I n terconnDownTimer. s top  

I n terconnUpTimer. start(MRP_IN_LNKupT)  

I n terconnLi nkChangeReq  (MRP_LNK_UP,  MRP_I nLNKNRetu rn  X  
MRP_IN_LNKupT)  

PT 

5  AC_STAT1  MAUTypeChangeI nd  (RPort ,  Li nk_status)  

/Li nk_status  ==  MRP_LNK_DOWN  

=>  

I gnore  

AC_STAT1  

6  AC_STAT1  I n terconnTopologyChangeI nd (MRP_SA,  t ,  I n ID )  

/I n ID  ==  I I D  

=>  

I n terconnDownTimer. s top   

AC_STAT1  

7  AC_STAT1  I n terconnLi nkStatus I nd  ( I n ID,  RPort)  

/I n ID  ==  I I D  

=>  

I n terconnLi nkChangeReq  (MRP_LNK_DOWN,  0 )  

AC_STAT1  
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 #  E tat  en  
c o u rs  

Evén em en t  
/Co n d i t i o n  
=>Ac t i o n  

E t at  
s u i van t  

8  PT Expi rati on  d ' I n terconnUpTimer 

/MRP_InLNKNRetu rn  ==  0  

=>  

MRP_I nLNKNRetu rn :=  MRP_IN_LNKNRmax  

SetPortStateReq  ( I Port,  FORWARDING)  

I P_IDLE  

9  PT I n terconnUpTimer expi red  

/MRP_InLNKNRetu rn  >  0  

=>  

MRP_I nLNKNRetu rn :=  MRP_InLNKNRetu rn  −  1  

I n terconnUpTimer. start(MRP_LNKupT)  

I n terconnLi nkChangeReq  (MRP_LNK_UP,  MRP_I nLNKNRetu rn  X  
MRP_IN_LNKupT)  

PT 

1 0  PT MAUTypeChangeI nd  (RPort,  Li nk_status)  

/RPort  ==  I Port  

&&  Li nk_status  ==  MRP_LNK_DOWN  

=>  

MRP_I nLNKNRetu rn :=  MRP_IN_LNKNRmax  

I n terconnUpTimer. stop  

SetPortStateReq  ( I Port,  BLOCKED)  

I n terconnDownTimer. s tart(MRP_IN_LNKdownT)  

I n terconnLi nkChangeReq  (MRP_LNK_DOWN,  MRP_I nLNKNRetu rn  
X  MRP_IN_LNKdownT)  

AC_STAT1  

1 1  PT MAUTypeChangeI nd  (RPort,  Li nk_status)  

/Li nk_status  ==  MRP_LNK_UP  

=>  

I gnore  

PT 

1 2  PT I n terconnTopo logyChangeI nd (MRP_SA,  t ,  I n ID )  

/I n ID  ==  I I D  

=>  

MRP_I nLNKNRetu rn :=  MRP_IN_LNKNRmax  

I n terconnUpTimer. stop  

SetPortStateReq  ( I Port,  FORWARDING)  

I P_IDLE  

1 3  PT I n terconnLi nkStatus I nd  ( I n I D,  RPort)  

/I n ID  ==  I I D  

=>  

I n terconnLi nkChangeReq  (MRP_LNK_UP,  0 )  

PT 

1 4  I P_IDLE  MAUTypeChangeI nd  (RPort ,  Li nk_status)  

/RPort  ==  I Port  

&&  Li nk_statu s  ==  MRP_LNK_DOWN  

=>  

MRP_I nLNKNRetu rn :=  MRP_IN_LNKNRmax  

SetPortStateReq  ( I Port ,  BLOCKED)  

I n terconnDownTimer. s tart(MRP_IN_LNKdownT)  

I n terconnLi nkChangeReq  (MRP_LNK_DOWN,  MRP_I nLNKNRetu rn  
X  MRP_IN_LNKdownT)  

AC_STAT1  
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 #  E tat  en  
c o u rs  

Evén em en t  
/Co n d i t i o n  
=>Ac t i o n  

E t at  
s u i van t  

1 5  I P_IDLE  MAUTypeChangeI nd  (RPort ,  Li nk_status)  

&&  Li nk_statu s  ==  MRP_LNK_UP  

=>  

I gnore  

I P_IDLE  

1 6  I P_IDLE  I n terconnTopologyChangeI nd (MRP_SA,  t ,  I n ID )  

/I n ID  ==  I I D  

=>  

I gnore  

I P_IDLE  

1 7  I P_IDLE  I n terconnLi nkStatus I nd  ( I n ID,  RPort)  

/I n ID  ==  I I D  

=>  

I n terconnLi nkChangeReq  (MRP_LNK_UP,  0 )  

I n terconnForwardReq( IPort)  

I P_IDLE  

1 8  I P_IDLE  I n terconnLi nkChangeI nd ( I n ID ,  L i nkStatus ,  RPort)  

/RPort  !=  I Port  

&&  I n ID  ==  I I D  

=>  

I n terconnForwardReq( IPort)  

I P_IDLE  

 

Le  d iagramme d 'états  du  M IC  en  RC-mode  doi t  être  con forme  au  Tableau  54.   
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Tab l eau  54  – D i ag r am m e d ' ét at s  d u  M I C  en  RC-m o d e 

 #  E t at  en  
c o u r s  

E v én em en t  
/C o n d i t i o n  
= > A c t i o n  

E t at  
s u i v an t  

1  PowerOn   

=>  

I n i tFDB()  

AddMACFDB({RPort_1 ,RPort_2, I Port} ,  {MC_INTEST} ,ORG)  

AddMACFDB({RPort_1 ,RPort_2} ,  {MC_INCONTROL} ,ORG)  

AddMACFDB({ l ocal } , {MC_INCONTROL} ,ORG)  

SetPortStateReq  ( I Port ,  BLOCKED)  

I n terconnUpTimer. i n i  

I n terconnDownTimer. i n i  

I I D :=  i den ti f i an t  d ' i n terconnexion  

AC_STAT1  

2  AC_STAT1  Expi rati on  d ' I n terconnDownTimer  

/MRP_I nLNKNRetu rn  ==  0  

=>  

MRP_I nLNKNRetu rn :=  MRP_IN_LNKNRmax  

AC_STAT1  

3  AC_STAT1  Expi rati on  d ' I n terconnDownTimer  

/MRP_I nLNKNRetu rn   0  

=>  

MRP_I nLNKNRetu rn :=  MRP_InLNKNRetu rn  – 1  

I n terconnDownTimer. start(MRP_IN_LNKdownT)  

I n terconnLinkChangeReq  (MRP_LNK_DOWN,  MRP_I nLNKNRetu rn  
X  MRP_IN_LNKdownT)  

AC_STAT1  

4  AC_STAT1  MAUTypeChangeI nd  (RPort,  Li nk_status)  

/RPort  ==  I Port  

&&  Li nk_status  ==  MRP_LNK_UP  

=>  

MRP_I nLNKNRetu rn :=  MRP_IN_LNKNRmax  

I n terconnDownTimer. s top  

I n terconnUpTimer. start(MRP_IN_LNKupT)  

I n terconnLi nkChangeReq  (MRP_LNK_UP,  MRP_I nLNKNRetu rn  X  
MRP_IN_LNKupT)  

PT 

5  AC_STAT1  MAUTypeChangeI nd  (RPort ,  L i nk_status)  

/L i nk_status  ==  MRP_LNK_DOWN  

=>  

I gnore  

AC_STAT1  

6  AC_STAT1  I n terconnTopologyChangeI nd (MRP_SA,  t ,  I n ID)  

/I n ID  ==  I I D  

=>  

I n terconnDownTimer. s top   

AC_STAT1  

7  PT Expi rati on  d ' I n terconnUpTimer 

/MRP_InLNKNRetu rn  ==  0  

=>  

MRP_I nLNKNRetu rn :=  MRP_IN_LNKNRmax  

SetPortStateReq  ( I Port ,  FORWARDING)  

I P_IDLE  
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 #  E t at  en  
c o u rs  

Evén em en t  
/Co n d i t i o n  
=>Ac t i o n  

E t at  
s u i van t  

8  PT Expi rati on  d ' I n terconnUpTimer 

/MRP_InLNKNRetu rn   0  

=>  

MRP_I nLNKNRetu rn :=  MRP_I nLNKNRetu rn   1  

I n terconnUpTimer. start(MRP_LNKupT)  

I n terconnLi nkChangeReq  (MRP_LNK_UP,  MRP_I nLNKNRetu rn  X  
MRP_IN_LNKupT)  

PT 

9  PT MAUTypeChangeI nd  (RPort ,  L i nk_status)  

/RPort  ==  I Port  

&&  Li nk_statu s  ==  MRP_LNK_DOWN  

=>  

MRP_I nLNKNRetu rn :=  MRP_IN_LNKNRmax  

I n terconnUpTimer. stop  

SetPortStateReq  ( I Port ,  BLOCKED)  

I n terconnDownTimer. s tart(MRP_IN_LNKdownT)  

I n terconnLinkChangeReq  (MRP_LNK_DOWN,  MRP_I nLNKNRetu rn  
X  MRP_IN_LNKdownT)  

AC_STAT1  

1 0  PT MAUTypeChangeI nd  (RPort ,  L i nk_status)  

/L i nk_status  ==  MRP_LNK_UP  

=>  

I gnore  

PT 

1 1  PT I n terconnTopologyChangeI nd (MRP_SA,  t ,  I n ID )  

/I n ID  ==  I I D  

=>  

MRP_I nLNKNRetu rn :=  MRP_IN_LNKNRmax  

I n terconnUpTimer. stop  

SetPortStateReq  ( I Port ,  FORWARDING)  

I P_IDLE  

1 2  I P_IDLE  MAUTypeChangeI nd  (RPort ,  L i nk_status)  

/RPort  ==  I Port  

&&  Li nk_status  ==  MRP_LNK_DOWN  

=>  

MRP_I nLNKNRetu rn :=  MRP_IN_LNKNRmax  

SetPortStateReq  ( I Port ,  BLOCKED)  

I n terconnDownTimer. s tart(MRP_IN_LNKdownT)  

I n terconnLi nkChangeReq  (MRP_LNK_DOWN,  MRP_I nLNKNRetu rn  
X  MRP_IN_LNKdownT)  

AC_STAT1  

1 3  I P_IDLE  MAUTypeChangeI nd  (RPort ,  L i nk_status)  

&&  Li nk_status  ==  MRP_LNK_UP  

=>  

I gnore  

I P_IDLE  

1 4  I P_IDLE  I n terconnTopologyChangeI nd (MRP_SA,  t ,  I n ID)  

/I n ID  ==  I I D  

=>  

I gnore  

I P_IDLE  
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 #  E t at  en  
c o u r s  

E v én em en t  
/C o n d i t i o n  
= > A c t i o n  

E t at  
s u i v an t  

1 5  I P_IDLE  I n terconnLi nkChangeI nd ( I n ID,  Li nkStatus ,  RPort)  

/RPort  !=  I Port  

&&  I n ID  ==  I I D  

=>  

I n terconnForwardReq(IPort)  

I P_IDLE  

 

8. 2. 9  Fo n c t i o n s  d u  M I M  et  d u  M I C  

Les  fonctions  du  M IM  et  du  M IC  doiven t  être  con formes  au  Tableau  55.  
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Tab l eau  55  – Fo n c t i o n s  d ' i n tercon n ex i o n  d u  MRP 

Nom  d e  l a  f o n c t i o n  Opérat i o n s  

I n terconnTestReq  ( t ime)  

 

SetupI n terconnTestReq()  

I n terconnTestTimer. s tart( t ime)  

SetupI n terconnTestReq()  

 

Créer  u n  MRP-PDU  con formémen t  à  MRP_I nTest  

 

Affectat i ons:  

MRP_Type:=  MRP_I nTest  

MRP_I n ID :=  I I D  

MRP_SA:=  MRP_TS_SA 

MRP_PortRole:=  trame  envoyée  su r l e  port  en  anneau  pri nci pal  ou  
secondai re  ou  su r  l e  port  d ' i n terconnexi on  

MRP_I nState:=  é tat  en  cou rs  d ' i n terconnexi on  

MRP_Trans i t i on :=  nombre  réel  de  trans i t i ons  en tre  l es  é tats  
d ' i n terconnexi on  ouverte  e t  fermée  

MRP_TimeStamp:=  val eu r  en  cou rs  du  compteu r l ocal  

 

MRP_Type:=  MRP_Common  

MRP_SequenceID:=  SequenceID  su i van t  

MRP_DomainUU ID:=  domai nUU ID  

MRP_Type:=  MRP_End  

 

SendFrameReq  ( I Port,  MC_INTEST,  SA_IPort,  PRIORITY,  LT,  
MRP-PDU )  

SendFrameReq  (RPort_1 ,  MC_INTEST,  SA_Port1 ,  PRIORITY,  LT,  
MRP-PDU )  

SendFrameReq  (RPort_2,  MC_INTEST,  SA_Port2 ,  PRIORITY,  LT,  
MRP-PDU)  

I n terconnTestI nd  (MRP_SA,  RPort ,  I n ID)  

 

Recevoi r  u n  MRP-PDU  con formémen t  à  MRP_I nTest  

MRP_SA:=  MRP_SA de  MRP-PDU  

RPort:=  port  qu i  a  reçu  ce  paquet  

I n ID :=  MRP_I n ID  de  MRP-PDU  

I n terconnForwardReq(RPort)  Foncti on  pou r  envoyer l e  MRP-PDU  reçu  su r  l e  port  RPort.  

 

I n terconnTopologyChangeReq(t ime)  SetupI n terconnTopo logyChangeReq(MRP_IN_TOPNRmax X t ime)  

s i  t ime  ==  0  

     C l earLocalFDB()  

s i non   

     I n terconnTopTimer. start(MRP_IN_TOPchgT)  

C
o
p
y
r
i
g
h
t
e
d
 
m
a
t
e
r
i
a
l
 
l
i
c
e
n
s
e
d
 
t
o
 
U
n
i
v
e
r
s
i
t
y
 
o
f
 
T
o
r
o
n
t
o
 
b
y
 
T
h
o
m
s
o
n
 
S
c
i
e
n
t
i
f
i
c
,
 
I
n
c
.
 
(
w
w
w
.
t
e
c
h
s
t
r
e
e
t
.
c
o
m
)
.
 
 
T
h
i
s
 
c
o
p
y
 
d
o
w
n
l
o
a
d
e
d
 
o
n
 
2
0
1
6
-
0
4
-
2
8
 
0
5
:
1
2
:
4
6
 
-
0
5
0
0
 
b
y
 
a
u
t
h
o
r
i
z
e
d
 
u
s
e
r
 
U
n
i
v
e
r
s
i
t
y
 
o
f
 
T
o
r
o
n
t
o
 
U
s
e
r
.
 
 
N
o
 
f
u
r
t
h
e
r
 
r
e
p
r
o
d
u
c
t
i
o
n
 
o
r
 
d
i
s
t
r
i
b
u
t
i
o
n
 
i
s
 
p
e
r
m
i
t
t
e
d
.



I EC  62439-2:201 6    I EC  201 6  – 287  – 

Nom  d e  l a  f o n c t i o n  Opérat i o n s  

SetupI n terconnTopol ogyChangeReq(t ime)  Créer  u n  MRP-PDU  con formémen t  à  MRP_I nTopol ogyChange  

 

Affectat i ons:  

MRP_Type:=  MRP_I nTopol ogyChange  

MRP_I n ID :=  I I D  

MRP_SA:=  MRP_TS_SA 

MRP_I n terval : =  t ime  

 

MRP_Type:=  MRP_Common  

MRP_SequenceID:=  SequenceID  su i van t  

MRP_DomainUU ID:=  domai nUU ID  

MRP_Type:=  MRP_End  

 

SendFrameReq  (RPort_1 ,  MC_INCONTROL,  SA_Port1 ,  PRIORITY,  
LT,  MRP-PDU)  

SendFrameReq  (RPort_2,  MC_INCONTROL,  SA_Port2 ,  PRIORITY,  
LT,  MRP-PDU)  

SendFrameReq  ( I Port,  MC_INCONTROL,  SA_IPort,  PRIORITY,  LT,  
MRP-PDU)  

I n terconnTopologyChangeI nd (MRP_SA,  
t ime,  I n ID )  

Recevoi r  u n  MRP-PDU  con formémen t  à  MRP_I nTopol ogyChange  

 

MRP_SA:=  MRP_SA de  MRP-PDU  

t ime:=  MRP_I n terval  de  MRP-PDU  

I n ID :=  MRP_I n ID  de  MRP-PDU  

I n terconnLinkChangeReq(Li nkStatus ,  
t ime)  

Créer  u n  MRP-PDU  con formémen t  à  MRP_I nLi nkUp  ou  
MRP_I nLi nkDown  

 

Affectat i ons:  

s i  Li nkStatus  ==  MRP_LNK_UP  

    MRP_Type:=  MRP_Li nkUp  

s i non   

    MRP_Type:=  MRP_Li nkDown  

 

MRP_I n ID :=  I I D  

MRP_SA:=  MRP_TS_SA 

MRP_PortRole:= :=  trame  envoyée  su r  l e  port  en  anneau  pri ncipal  
ou  secondai re  ou  su r  l e  port  d ' i n terconnexion  

MRP_I n terval : =  t ime  

 

MRP_Type:=  MRP_Common  

MRP_SequenceID:=  SequenceID  su i van t  

MRP_DomainUU ID:=  domai nUU ID  

MRP_Type:=  MRP_End  

 

SendFrameReq  (RPort_1 ,  MC_INCONTROL,  SA_Port1 ,  PRIORITY,  
LT,  MRP-PDU)  

SendFrameReq  (RPort_2,  MC_INCONTROL,  SA_Port2 ,  PRIORITY,  
LT,  MRP-PDU)  

SendFrameReq  ( I Port,  MC_INCONTROL,  SA_IPort,  PRIORITY,  LT,  
MRP-PDU)  

C
o
p
y
r
i
g
h
t
e
d
 
m
a
t
e
r
i
a
l
 
l
i
c
e
n
s
e
d
 
t
o
 
U
n
i
v
e
r
s
i
t
y
 
o
f
 
T
o
r
o
n
t
o
 
b
y
 
T
h
o
m
s
o
n
 
S
c
i
e
n
t
i
f
i
c
,
 
I
n
c
.
 
(
w
w
w
.
t
e
c
h
s
t
r
e
e
t
.
c
o
m
)
.
 
 
T
h
i
s
 
c
o
p
y
 
d
o
w
n
l
o
a
d
e
d
 
o
n
 
2
0
1
6
-
0
4
-
2
8
 
0
5
:
1
2
:
4
6
 
-
0
5
0
0
 
b
y
 
a
u
t
h
o
r
i
z
e
d
 
u
s
e
r
 
U
n
i
v
e
r
s
i
t
y
 
o
f
 
T
o
r
o
n
t
o
 
U
s
e
r
.
 
 
N
o
 
f
u
r
t
h
e
r
 
r
e
p
r
o
d
u
c
t
i
o
n
 
o
r
 
d
i
s
t
r
i
b
u
t
i
o
n
 
i
s
 
p
e
r
m
i
t
t
e
d
.



 – 288  – I EC  62439-2:201 6    I EC  201 6  

Nom  d e  l a  f o n c t i o n  Opérat i o n s  

I n terconnLinkChangeI nd ( I n ID,  Li nkStatus ,  
RPort)  

Recevoi r  u n  MRP-PDU  con formémen t  à  MRP_I nLi nkDown  ou  
MRP_I nLi nkUp 

 

I n I D :=  MRP_I n ID  de  MRP-PDU  

RPort:=  port  qu i  a  reçu  ce  paquet  

s i  MRP_Type  ==  MRP_I nLi nkUp  

    L i nkStatus :=  MRP_LNK_UP  

s i non   

    L i nkStatus :=  MRP_LNK_DOWN  

I n terconnLinkStatusPol lReq (t ime)  SetupI n terconnLi nkStatusPol lReq()  

S i  t ime   0  

     I n terconnLinkStatusTimer. start(MRP_IN_LNKSTATchgT)  

SetupI n terconnLi nkStatusPol lReq()  

 

Créer  u n  MRP-PDU  con formémen t  à  
MRP_I n_LinkStatusPol lRequest  

 

Affectat i ons:  

I n I D :=  I I D  

MRP_SA:=  MRP_TS_SA 

MRP_PortRole := :=  trame  envoyée  su r  l e  port  en  anneau  pri nci pal  
ou  secondai re  ou  su r  l e  port  d ' i n terconnexi on  

 

MRP_Type:=  MRP_Common  

MRP_SequenceID :=  SequenceID  su i van t  

MRP_DomainUU ID:=  domai nUU ID  

MRP_Type:=  MRP_End  

 

SendFrameReq  (RPort_1 ,  MC_INCONTROL,  SA_Port1 ,  PRIORITY,  
LT,  MRP-PDU)  

SendFrameReq  (RPort_2,  MC_INCONTROL,  SA_Port2 ,  PRIORITY,  
LT,  MRP-PDU )  

I n terconnLinkStatus I nd (I n ID ,  RPort)  Recevoi r  u n  MRP-PDU  con formémen t  à  MRP_I nLi nkStatusPo l l  

 

I n I D :=  MRP_I n ID  de  MRP-PDU  

RPort:=  port  qu i  a  reçu  ce  paquet  

MAUTypeChangeI nd (RPort ,  L i nk_statu s)  Recevoi r  u ne  i nd i cati on  de  changement  de  l i a i son  l ocal e .  

 

RPort:=  port  à  l 'o ri g i ne  de  l ' i nd i cati on  de  changemen t  de  l i ai son  
l ocale .  

L i nk_status:=  MRP_LNK_UP  ou  MRP_LNK_DOWN  (en  foncti on  de  
l ' i nd i cati on  de  changemen t  de  l i ai son  l ocale)  

SetPortStateReq(RPort ,  S tatus)  Foncti on  qu i  permet  de  con fi gu rer  l ' é tat  de  port  de  RPort  su r  S tatus  

C l earFDB(time)  FDBClearTimer. s tart( t ime)  

C l earLocalFDB()  Foncti on  qu i  permet  d 'annu ler  l a  FDB  à  l ' i n téri eu r  du  nœud  
du  MRP.  L'appren ti ssage  des  ad resses  sou rces  à  part i r  des  trames  
en tran tes ,  qu i  son t  envoyées  avan t  l e  s i gnalemen t  du  changemen t  
de  topo l og i e,  do i t  ê tre  évi té  

I n i tFDB()  Foncti on  d ' i n i t i al i sat i on  de  l a  base  de  données  de  f i l trage  

AddMACFDB(Desti nat i on ,  MAC-Address,  
Pri ori ty)  

Foncti on  d 'aj ou t  d 'en trées  de  f i l trage  stati ques  (adresse  MAC)  dans  
l a  FDB  avec  l a  pri ori té  e t  l a  desti nati on .  Dans  l e  schéma d 'état ,  l e  
terme  " l ocal "  s i gn i f i e  u ne  connexi on  à  u ne  en ti té  de  couche  
supéri eu re  (vo i r  l ' I EEE  802. 1 D) .  
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N o m  d e  l a  f o n c t i o n  Op ér at i o n s  

SendFrameReq(RPort,  
Desti nat i onAddress,  Sou rceAddress ,  
Pri ori ty,  LT,  MRP-PDU)  

Foncti on  d 'envo i  d 'un  MRP-PDU  au  port  RPort  avec  Sou rceAddress  
e t  LT  à  Desti nat i onAddress .  La  pri ori té  u t i l i sée  dans  
TagCon tro l I n formati on  est  codée  dans  l a  trame  s i  l e  VLAN  est  
u t i l i sé  

 

8. 2. 1 0  Tem p o r i s at eu r  d e  c h an g em en t  d e  t o p o l o g i e  d ' i n t er c o n n ex i o n  

Le  temporisateur  de  changement de  topolog ie  d ' i n terconnexion  est  un  d iagramme d 'états  
auxi l i ai re.  Le  temporisateur de  changement  de  topolog ie  d ' i n terconnexion  do i t  ê tre  con forme  
au  d iagramme d 'états  présen té  au  Tableau  56.  

Tab l eau  56  – Tem p o r i s at eu r  d e  c h an g em en t  d e  t o p o l o g i e  d ' i n t er c o n n ex i o n  d u  M RP 

# E t at  en  
c o u r s  

E v én em en t  
/Co n d i t i o n  
= > A c t i o n  

E t at  
s u i v an t  

1  PowerOn   

=>  

I n terconnTopTimer. i n i  

I N_TC_NRetu rn :=  MRP_IN_TOPNRmax – 1  

I DLE  

2  I DLE  E x p i r at i o n  d ' I n t er c o n n To p Ti m er  

/I N_TC_NRetu rn   0  

=>  

SetupI n terconnTopol ogyChangeReq  ( I N_TC_NRetu rn  X  MRP_IN_TOPchgT)  

I N_TC_NRetu rn :=  I N_TC_NRetu rn  −  1  

I n terconnTopTimer. start(MRP_IN_TOPchgT)  

I DLE  

3  I DLE  E x p i r at i o n  d ' I n t er c o n n To p Ti m er  

/I N_TC_NRetu rn  ==  0  

=>  

I N_TC_NRetu rn :=  MRP_IN_TOPNRmax  −  1  

C l earFDB(0)  

SetupI n terconnTopol ogyChangeReq  (0 )  

I DLE  

 

8. 2. 1 1  Tem p o r i s at eu r  d ' i n t er r o g at i o n  s u r  l ' ét at  d e  l i ai s o n  d ' i n t er c o n n ex i o n  

Le  temporisateur d ' i n terrogation  sur l 'état  de  l i aison  d ' i n terconnexion  est  un  d iagramme 
d 'états  auxi l iai re.  I l  do i t  être  con forme au  d iagramme d 'états  présen té  au  Tableau  57.  

C
o
p
y
r
i
g
h
t
e
d
 
m
a
t
e
r
i
a
l
 
l
i
c
e
n
s
e
d
 
t
o
 
U
n
i
v
e
r
s
i
t
y
 
o
f
 
T
o
r
o
n
t
o
 
b
y
 
T
h
o
m
s
o
n
 
S
c
i
e
n
t
i
f
i
c
,
 
I
n
c
.
 
(
w
w
w
.
t
e
c
h
s
t
r
e
e
t
.
c
o
m
)
.
 
 
T
h
i
s
 
c
o
p
y
 
d
o
w
n
l
o
a
d
e
d
 
o
n
 
2
0
1
6
-
0
4
-
2
8
 
0
5
:
1
2
:
4
6
 
-
0
5
0
0
 
b
y
 
a
u
t
h
o
r
i
z
e
d
 
u
s
e
r
 
U
n
i
v
e
r
s
i
t
y
 
o
f
 
T
o
r
o
n
t
o
 
U
s
e
r
.
 
 
N
o
 
f
u
r
t
h
e
r
 
r
e
p
r
o
d
u
c
t
i
o
n
 
o
r
 
d
i
s
t
r
i
b
u
t
i
o
n
 
i
s
 
p
e
r
m
i
t
t
e
d
.



 – 290  – I EC  62439-2:201 6    I EC  201 6  

Tab l eau  57  – Tem p o r i s at eu r  d ' i n t er r o g at i o n  s u r  l ' ét at  
d e  l i ai s o n  d ' i n t er c o n n ex i o n  d u  M RP 

# E t at  en  
c o u r s  

E v én em en t  
/C o n d i t i o n  
= > A c t i o n  

E t at  
s u i v an t  

1  PowerOn   

=>  

I n terconnLi nkStatusTimer. i n i  

MRP_IN_LNKSTAT_NRetu rn :=  MRP_IN_LNKSTATNRmax – 1  

I DLE  

2  I DLE  E x p i r at i o n  d ' I n t e r c o n n L i n k S t at u s Ti m er  

/MRP_IN_LNKSTAT_NRetu rn   0  

=>  

SetupI n terconnLi nkStatusPol lReq  ( )  

MRP_IN_LNKSTAT_NRetu rn :=  MRP_IN_LNKSTAT_NRetu rn  −  1  

I n terconnLi nkStatusTimer. s tart(MRP_IN_LNKSTATchgT)  

I DLE  

3  I DLE  E x p i r at i o n  d ' I n t e r c o n n L i n k S t at u s Ti m er  

/MRP_IN_LNKSTAT_NRetu rn  ==  0  

=>  

RP_IN_LNKSTAT_NRetu rn :=  MRP_IN_LNKSTATNRmax −  1  

SetupI n terconnLi nkStatusPol lReq  ( )  

I DLE  

 

9  I n s t al l at i o n ,  c o n f i g u r at i o n  et  r ép ar at i o n  d e  M RP 

9. 1  Par am èt r es  d u  p o r t  d ' i n t er c o n n ex i o n  et  d u  p o r t  en  an n eau  

La con fi gu rati on  du  port  en  anneau  pour  l e  MRM  et  tous  l es  MRC d 'un  anneau  do i t  sati sfai re  
aux paramètres  fi gu ran t  au  Tableau  58.  

La con fi gu ration  du  port  d ' i n terconnexion  du  MRP  pour l e  M IM  et  tous  l es  M IC  d 'une  
i n terconnexion  doi t  satisfai re  aux paramètres  fi gu rant  au  Tableau  58.  

Tab l eau  58  – Par am èt r es  d e  r és eau /c o n n ex i o n  d u  M RP 

P ar am èt r e  Val eu r  

Li nk speed  La  vi tesse  de  l i ai son  m i n imale  do i t  ê tre  de  1 00  Mbi t/s  

Dupl ex  sett i ng  Les  ports  en  anneau  et  l e  port  d ' i n terconnexi on  do i ven t  
foncti onner  en  mode  duplex.  Le  mode  adm in i s trati f  d 'un  
port  peu t  ê tre  défi n i  su r  au to-négoci ati on ,  mai s  l a  val eu r  
négoci ée  (mode  opér)  do i t  ê tre  en  mode  duplex  

 

9. 2  Par am èt r es  d e  t o p o l o g i e  en  an n eau  

Le  nombre  de  nœuds  acti fs  dans  un  anneau  ne  doi t  pas  dépasser 50.   

NOTE  1  Si  u n  anneau  con ti en t  p l us  que  ce  nombre  de  nœuds,  l e  temps  de  repri se  maximal  peu t  ê tre  dépassé  et  
l 'anneau  peu t  deven i r  i ns tabl e .  

NOTE  2  Si  l e  temps  de  repri se  maximal  est  de  1 0  ms,  l e  nombre  de  nœuds  peu t  être  i n féri eu r  au  nombre  i nd i qué  
c i -dessus  (vo i r  9 . 9  pou r  p l u s  de  détai l s ) .  

9. 3  Par am èt r es  d u  M RM  

En  con figuran t  ses  paramètres,  l e  MRM  défin i t  l e  temps  de  reprise  maximal  d 'un  anneau .  Le  
Tableau  59  spéci fie  quatre  ensembles  cohéren ts  de  paramètres  correspondant  à  un  temps  de  
reprise  de  l 'anneau  de  500  ms,  200  ms,  30  ms  et  1 0  ms.  
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NOTE  MRM  et  MRC  peuven t  prendre  en  charge  des  ensembles  de  paramètres  cohéren ts  supplémen tai res  
correspondan t  à  des  temps  de  repri se  pl us  cou rts  ou  p l us  l ongs .  Le  concepteu r  est  chargé  de  l a  cohérence  de  tous  
l es  paramètres  présen tés  à  l 'Art i cl e  9  (vo i r  l es  exemples  en  9 . 9 ) .  L ' i n stal l ateu r  est  chargé  de  l a  cohérence  de  tous  
l es  nœuds  de  l 'anneau .  

Tab l eau  59  – Param èt res  re l at i f s  au  MRM  d u  MRP 

Param èt re  Tem ps  d e  r ep r i s e  m ax i m al  S i g n i f i cat i o n  

500  m s  200  m s  30  m s b  1 0  m b  

MRP_TOPchgT 20  ms  1 0  ms  0 , 5  ms  0 , 5  ms  I n terval l e  de  demande  de  changemen t  de  
topol og i e  ( table  d 'annu lati on  d 'adresse)  

MRP_TOPNRmax 3  3  3  3  Nombre  de  répéti t i ons  de  changemen t  de  
topo log i e  ( table  d 'annu lati on  d 'ad resse)  

MRP_TSTshortT 30  ms  1 0  ms  1  m c  0 , 5  m c  I n terval l e  cou rt  MRP_Test  

MRP_TSTdefau l tT 50  ms  20  ms  3 , 5  m c  1  m c  I n terval l e  par  défau t  MRP_Test  

MRP_TSTNRmax 5  3  3  3  Nombre  de  su rvei l l ances  MRP_Test  

MRP_TSTExtNRmax 1 5  N .Aa  N . Aa  N . Aa  N ombre  de  su rvei l l ances  étendues  
MRP_Test  (opti on )  

a  I l  est  exi gé  que  l es  i n struct i ons  su i van tes  so i en t  respectées:  La valeu r  FALSE  doi t  ê tre  affectée  à  l ' opt i on  
"MRC  non  b l oquan t  pri s  en  charge"  pou r  u n  temps  de  repri se  maximal  de  200  ms,  30  ms  et  1 0  ms.  Tous  
l es  MRC doi ven t  prendre  en  charge  l e  mode  de  bl ocage.  MRP_TSTExtNRmax n 'est  pas  appl i cabl e .  

b  Les  temps  de  repri se  1 0  ms  e t  30  ms  impl i quen t  des  restri ct i ons  supplémen tai res  quan t  à  l a  l ongueu r du  
câbl e  et  au  temps  de  réacti on  de  chaque  cl i en t  dans  l e  réseau  (vo i r  9 . 4  e t  9 . 9  pou r  p l u s  de  détai l s ) .  

c  Pou r  l im i ter l a  charge  su r  l es  apparei l s  du  réseau  en  cas  d 'erreu r  RING_OPEN  (du  fai t  d 'u ne  mauvai se  
con fi gu rati on ,  par  exemple) ,  l es  i n terval l es  de  MRP_TSTshortT  e t  MRP_TSTdefau l tT  peuven t  ê tre  
con fi gu rés  de  man ière  à  prendre  des  valeu rs  p l us  é l evées  dans  ce  cas .  

 

9.4  Paramèt res  et  co n t rai n t es  pou r  l e  MRC 

Le  Tableau  60  spéci fie  l es  ensembles  de  paramètres  du  MRC (u ti l i sés  pou r l es  quatre  
ensembles  de  paramètres  du  MRM) .  

Tab l eau  60  – Paramèt res  re l at i f s  au  MRC d u  MRP 

Param èt re  Tem ps  d e  r ep r i s e  m ax .  
500  m s  et  200  m s  

Tem ps  d e  r ep r i s e  m ax .  
30  m s  e t  1 0  m s  

S i g n i f i c at i o n  

MRP_LNKdownT 20  ms  1  ms  I n terval l e  du  tempori sateu r 
d ' i n terrupti on  de  l i ai son  

MRP_LNKupT 20  ms  1  ms  I n terval l e  du  tempori sateu r  
d 'établ i ssemen t  de  l i ai son  

MRP_LNKNRmax 4  4  Nombre  de  changemen ts  
de  l i ai son  (établ i ssemen t  
ou  i n terrupt i on )  

 

NOTE  1  Ces  paramètres  son t  cal cu l és  se lon  l ' h ypothèse  que  l a  charge  de  trafi c  dans  l 'anneau  ne  dépasse  pas  
90  %.  

Pour l es  temps  de  reprise  1 0  ms  et  30  ms,  l e  MRC doi t  garanti r:  

– un  vi dage  rapide  de  sa FDB;  voi r  9 . 9  pour pl us  de  détai l s ;  

– un  changement  d 'état  du  port  (de  BLOCKED  à  NONBLOCKED,  par exemple) :  <  0 , 5  ms  

– une  conception  pour un  temps  de  réacti on  court  d 'un  commutateur par rapport  à  un  
événement  de  pri se  en  charge  d 'une  rapide  recon figu rati on .  

NOTE  2  Certai ns  de  ces  paramètres  peuven t  ê tre  mesu rés  con formémen t  à  l ' I EC  62439-1 :201 0  et  
l ' I EC  62439-1 :201 0/AMD1 :201 2,  Arti cl e  8 .  
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9. 5  Co m p at i b i l i t é  d u  M RA  av ec  d es  v er s i o n s  an t ér i eu r es  d u  p r o t o c o l e  d u  g es t i o n n ai r e  
au t o m at i q u e  

En  plus  de  l a  fonctionnal i té  du  MRA décri te  dans  le  présen t  document,  l 'u t i l i sateur  d 'un  
apparei l  compatible  MRA peu t  demander l a  prise  en  charge  des  vers ions  an térieures  du  
protocole  du  gestionnai re  au tomatique  à  des  fi ns  de  rétrocompatibi l i té .  

Le  trajet  de  m igration  vers  la  foncti on  normale  du  gestionnai re  au tomatique  peu t  être:  

•  l a  topolog ie  en  anneau  n 'u ti l i se  pas  l es  fonctionnal i tés  du  gestionnai re  au tomatique  et  
tous  l es  apparei ls  doiven t  être  configu rés  manuel lement pour l e  rô le  MRM  ou  MRC.  Un  
seu l  apparei l  doi t  ê tre  con figu ré  pour l e  rô le  MRM;  l es  au tres  apparei ls  do iven t  être  
con fi gu rés  pour  l e  rô le  MRC;  

•  l a  topolog ie  en  anneau  u ti l i se  la  foncti onnal i té  du  gesti onnai re  au tomatique  décri te  dans  la  
présen te  norme.  Les  apparei ls  héri tés  qu i  ne  prennent  pas  l e  gesti onnai re  au tomatique  en  
charge  comme défi n i  dans  la  présente  norme  doiven t  être  con figu rés  manuel lement pour  
l e  rô le  MRC.  Les  apparei l s  qu i  prennen t  en  charge  la  fonctionnal i té  de  gestionnai re  
au tomatique  en  charge  comme défi n i  dans  la  présen te  norme  peuven t  participer au  
processus  de  vote  et  voter pour  l e  MRM;  

•  l a  topolog ie  en  anneau  u ti l i se  l e  protocole  de  gesti onnai re  au tomatique  plus  ancien  qu i  
n 'est  pas  totalement  con forme  avec la  fonctionnal i té  de  gestionnai re  au tomatique  décri te  
dans  la  présen te  norme.  I l  est  dans  ce  cas  nécessai re,  à  des  fi ns  de  m igration ,  que  les  
apparei ls  con formes  à  l a  présente  norme  prennen t  en  charge  la  gestion  des  champs  
MRP_Option  et  MRP_Suboption  supplémentai res,  comme décri t  à  l 'Annexe  A.  Cette  
so lu tion  consti tue  un  chemin  de  m igration  val i de  vers  l a  fonction  de  gestionnai re  
au tomatique  i n trodu i te  dans  l e  présen t  document;  e l le  protège  ains i  l a  base  i nstal lée  
d 'apparei ls  de  terrain .  

9. 6  Par am èt r es  d e  t o p o l o g i e  d ' i n t er c o n n ex i o n  

Les  l i aisons  d ' i n terconnexion  en tre  deux anneaux du  MRP ne  doiven t  con ten i r  aucun  nœud  
supplémentai re.  

NOTE  Dans  u ne  l i ai son  d ' i n terconnexion ,  l es  anneaux  connectés  deviennen t  i ns tables  s i  u n  MRC détecte  une  
défai l l ance  su r  u n  port  en  anneau  e t  s i gnal e  ce  changement  en  envoyan t  une  trame  MRP_Li nkDown  à  l 'anneau .  

9. 7  Par am èt r es  d u  M I M  

En  con fi gu ran t  son  jeu  de  paramètres,  l e  M IM  défi n i t  l e  temps  de  reprise  maximal  d 'une  
i n terconnexion  du  MRP.  Le  Tableau  61  spéci fie  deux ensembles  cohéren ts  de  paramètres  
correspondant  à  des  temps  de  reprise  de  l ' i n terconnexion  du  MRP de  500  ms  et  200  ms.   

NOTE  MIM  et  M IC  peuven t  prendre  en  charge  des  ensembles  de  paramètres  cohéren ts  suppl émen tai res  
correspondan t  à  des  temps  de  repri se  pl us  cou rts  ou  p l us  l ongs .  Le  concepteu r  est  chargé  de  l a  cohérence  de  tous  
l es  paramètres  présen tés  à  l 'Art i cl e  9  (vo i r  l es  exemples  en  9 . 9 ) .  L ' i n stal l ateu r  est  chargé  de  l a  cohérence  de  tous  
l es  nœuds  de  l 'anneau  et  de  son  i n terconnexion .  
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Tab l eau  61  – Par am èt r es  r e l at i f s  au  M I M  d u  M RP 

P ar am èt r e  Tem p s  d e  r ep r i s e  
m ax i m al  

S i g n i f i c at i o n  

50 0  m s  20 0  m s  

MRP_IN_TOPchgT 20  ms  1 0  ms  I n terval l e  de  demande  de  changemen t  de  topol og ie  
d ' i n terconnexi on  ( tabl e  d 'annu lat i on  d 'adresse)  

MRP_IN_TOPNRmax 3  3  Nombre  de  répéti t i ons  de  changemen t  de  topo log i e  
d ' i n terconnexion  ( tabl e  d 'annu lat i on  d 'adresse)  

MRP_IN_TSTdefau l tT 50  msa  20  msa  I n terval l e  par  défau t  MRP_I nTest  

MRP_IN_TSTNRmax 8  8  Nombre  de  su rve i l l ances  MRP_I nTest  

MRP_IN_LNKSTATchgT 20  ms  20  ms  I n terval l e  d ' i n terrogati on  de  s tatu t  de  l i ai son  
d ' i n terconnexi on  

MRP_IN_LNKSTATNRmax 8  8  Nombre  de  su rve i l l ances  MRP_I nLi nkStatu sPol l  

a  Pou r  l im i ter  l a  charge  su r  l es  apparei l s  du  réseau  en  cas  de  val eu r  I NTERCONNECTION_OPEN  (du  fai t  
d 'une  mauvai se  con fi gu rati on ,  par  exemple) ,  l ' i n terval l e  de  MRP_IN_TSTdefau l tT  peu t  ê tre  con fi gu ré  de  
man ière  à  prendre  des  valeu rs  p l us  é l evées  dans  ce  cas .  

 

9. 8  Par am èt r es  et  c o n t r ai n t es  p o u r  l e  M I C  

Le  Tableau  62  spéci fie  l es  ensembles  de  paramètres  du  M IC  (u ti l i sés  pour tous  l es  
ensembles  de  paramètres  du  M IM) .  

Tab l eau  62  – Par am èt r es  r e l at i f s  au  M I C  d u  M RP 

P ar am èt r e  Tem p s  d e  r ep r i s e  m ax .  
50 0  m s  et  20 0  m s  

S i g n i f i c at i o n  

MRP_IN_LNKdownT 20  ms  I n terval l e  du  tempori sateu r  d ' i n terrupti on  de  l i ai son  
d ' i n terconnexi on  

MRP_IN_LNKupT 20  ms  I n terval l e  du  tempori sateu r  d 'établ i ssement  de  l i ai son  
d ' i n terconnexi on  

MRP_IN_LNKNRmax 4  Nombre  de  changemen ts  de  l i a i son  d ' i n terconnexi on  
(établ i ssement  ou  i n terrupti on )  

NOTE  Ces  paramètres  son t  calcu lés  en  s 'appuyan t  su r  l ' h ypothèse  que  l a  charge  de  trafi c  dans  l 'anneau  et  
dans  l ' i n terconnexi on  de  l 'anneau  ne  dépasse  pas  90  %.  

 

NOTE  Certai ns  de  ces  paramètres  peuven t  ê tre  mesu rés  con formément  à  l ' I EC  62439-1 : 201 0  et  
l ' I EC  62439-1 :201 0/AMD1 :201 2,  Arti cl e  8 .  

9. 9  Cal c u l  d u  t em p s  d e  r ep r i s e  d e  l ' an n eau  d u  M RP 

9. 9 . 1  Vu e  d ' en s em b l e  

Pour un  temps  de  repri se  de  1 0  ms,  l e  temps  de  reprise  réel  du  réseau  dépend  également  du  
nombre  d 'apparei l s  participan t.  Le  temps  de  transfert  de  chaque  apparei l  e t  des  trames  de  
délai  l ors  du  déplacement  dans  le  réseau  en  anneau  do i t  ê tre  pris  en  considérati on .  Pour 
calcu ler  l e  temps  réel  de  recon fi gu ration  d 'un  réseau ,  l es  formu les  ci -après  décri tes  en  9 . 9. 2  
peuven t  être  u ti l i sées.  En  9. 9 .3 ,  un  exemple  de  calcu l  est  donné  pour l e  scénario  l e  plus  
défavorable.  En  9 . 9. 4,  un  exemple  permet  d 'obten i r  l e  mei l l eur  temps  de  recon fi gu ration  
possible  pour  50  apparei l s  avec l 'ensemble  de  paramètres  cohéren ts  pour 30  ms.  

NOTE  Compte  tenu  de  l a  fréquence  é l evée  des  trames  d 'essai  pou r l es  temps  de  repri se  1 0  ms  e t  30  ms,  l a  
probabi l i té  de  détecti on  d 'une  erreu r vi a  l es  trames  d 'essai  es t  p l us  importan te  que  l a  probabi l i té  de  détecti on  vi a  
des  messages  d ' i n terrupti on  de  l i ai son .  Par  conséquen t,  l es  cal cu l s  su i van ts  ne  concernen t  pas  l 'éven tue l l e  
détecti on  pl us  rapi de  par  des  messages  d ' i n terrupti on  de  l i ai son .  

9. 9. 2  Déd u c t i o n  d e  f o r m u l e  

Le  temps  de  reprise  réel  de  l 'anneau  dépend  de  d i fféren tes  variables,  qu i  do iven t  tou tes  être  
factorisées  de  l a  man ière  décri te  ci -dessous:  
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Un  MRM  détecte  une  défai l lance  de  l 'anneau ,  alors  qu ' i l  n 'a  pas  reçu  ses  trames  d 'essai  au  
bou t  d 'une  du rée  défin ie.  Cette  du rée  T t es t  est  décri te  par l a  formu le  su ivante:  

Tt es t  =  MRP_TSTdefau l tT ×  MRP_TSTNRmax 

où  

MRP_TSTdefau l tT et  MRP_TSTNRmax son t  l es  paramètres  con formes  au  Tableau  59.  

La du rée  totale  don t  a  besoin  un  MRM  pour détecter  une  défai l l ance  est  non  seu lement  T t es t ,  
mais  également  l e  temps  mort  en tre  l ' i nstan t  précis  où  la  défai l lance  s 'est  produ i te  dans  l e  
réseau  et  la  dern ière  réception  d 'une  trame  d 'essai  au  n iveau  du  MRM.  L' i nstan t  précis  de  la  
défai l lance  peu t  se  trouver n ' importe  quand  en tre  l e  transfert  de  l a  dern ière  trame d 'essai  
du  MRM  au  poin t  de  défai l lance  avan t  l a  défai l l ance  et  l ' i nstan t  prévu  de  l 'arri vée  de  l a  trame 
d 'essai  su i van te  au  po in t  de  défai l lance,  qu i  ne  sera plus  transmise.  Comme on  ne  peu t  pas  
déterm iner préalablement  l e  poin t  exact  de  l a  défai l l ance  dans  l a  topolog ie,  l a  du rée  de  
transmission  d 'une  trame d 'essai  MRP  dans  l 'ensemble  de  l 'anneau ,  Tr i n g  do i t  ê tre  l a  base  de  
calcu l  de  ce  temps  mort:  

Tr i n g  =  N  ×  (Tsw i t ch  +  Tq u eu e  +  Tb i t  +  T l i n e)  

où  

N  est  l e  nombre  total  d 'apparei l s  en  anneau  parti cipants;  

Tsw i t ch  est  l e  dé lai  i n trodu i t  par  chaque  nœud  de  commutation ;  

Tq u eu e  est  l e  dé lai  i n trodu i t  par une  trame  en  cours  de  transmission  vers  l e  réseau ,  retardan t  
ains i  l e  transfert  de  l a  trame  d 'essai  du  MRP,  même  s i  cette  dern ière  est  gérée  dans  une  fi le  
d 'atten te  de  commutation  à  priori té  é levée;  

Tb i t  est  la  du rée  don t  a  besoin  un  apparei l  pour envoyer et  recevoi r  l e  trafi c  d 'essai  du  MRP 
(en  général  5 , 1 2  µs à 1 00 Mbit/s Ethernet pour une trame de 64 octets);  

T l i n e  est  l e  délai  de  propagation  des  trames  sur l e  support  physique.  S i  l a  d i stance  en tre  les  
nœuds  de  commutation  n 'est  pas  exceptionnel l ement  importan te,  ce la peu t  être  nég l i gé.  

La durée  réel le  en tre  l 'occu rrence  de  l a  défai l l ance  et  sa détection  dans  l e  MRM,  Td etec t ,  est  
donc calcu lée  comme su i t:  

Td etec t  =  T t es t  +  Tr i n g  ou  

Td etec t  =  MRP_TSTdefau l tT ×  MRP_TSTNRmax +  N  ×  (Tsw i t ch  +  Tq u eu e  +  Tb i t  +  T l i n e) .  

À l a  su i te  de  la  détection  de  la  défai l lance,  l e  MRM  commence  à  transmettre  l es  trames  de  
changement  de  topolog ie  afin  d ' i n i t ier  l e  vi dage  de  l a  FDB  dans  l es  apparei ls  en  anneau  
après  un  temps  d ' immobi l i sati on  Th o l d .  Ce  temps  do i t  ê tre  ajou té  au  temps  de  recon fi gu ration  
total .  Dans  un  scénario  défavorable,  l e  temps  don t  a  besoin  une  trame  de  changement  de  
topolog ie  pou r atte indre  tous  l es  apparei ls  de  l 'anneau  est  également  de  Tr i n g ,  car la  trame 
MRP_TopologyChange  analogue  à  l a  trame  MRP_Test  peu t  devoi r  traverser l 'ensemble  de  
l 'anneau .  Le  temps  don t  a  besoin  l e  dern ier apparei l  pour  vider sa  FDB TFDB  do i t  ê tre  ajou té,  
car l 'anneau  est  un iquement  opérati onnel  après  que  l e  dern ier apparei l  a  vi dé  sa base  de  
données  de  f i l trage,  alors  que  tous  l es  au tres  apparei ls  l 'on t  fai t  p lus  tôt.  Par conséquent,  l e  
temps  nécessai re  à  l 'anneau  pour  procéder à  l a  recon figu ration  est  étendu  du  Tf l u s h  su ivant:  

Tf l u s h  =  Th o l d  +  Tr i n g  +  TFDB  
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où  

Th o l d  =  MRP_TOPchgT ×  MRP_TOPNRmax,  i ssu  du  Tableau  61 ;  

TFDB  est  l e  temps  don t  a  besoin  un  apparei l  pour  vider sa  FDB.  

Pour l e  temps  de  recon fi gu ration  total  de  l 'anneau ,  Trec ,  Td etec t  et  T f l u s h  do i ven t  être  ajou tés:  

Trec  =  Td etec t  +  Tf l u s h  ou  

Trec  =  MRP_TSTdefau l tT ×  MRPTSTNRmax +  2  ×  N  ×  (Tsw i t ch  +  Tq u eu e  +  Tb i t  +  T l i n e )  +  TFDB  
+  Th o l d  

EXEMPLE Calcu l  avec l 'ensemble  cohéren t  de  paramètres  pou r un  temps  de  repri se  de  
1 0  ms:  

MRP_TSTdefau l tT =  1  ms  

MRP_TSTNRmax =  3  

N  =  50  

Tsw i t ch  =  1 0  µs  

Tq u eu e  =  0 ,  en  prenan t  pour  hypothèse  que  les  trames  du  MRP  se  trouvan t  dans  la  f i l e  
d 'atten te  à  pri ori té  é levée  ne  soient  pas  retardées  par  des  trames  se  trouvan t  déjà dans  la  
mémoi re  tampon  d 'un  apparei l  en  anneau  et  en  cours  de  transmission  su r l e  réseau .  

Tb i t  =  5 , 1 2  µs  

T l i n e  =  0 , 5  µs  pour un  câble  de  1 00  m  en tre  deux apparei ls  réseau  

TFDB  =  500  µs   

Th o l d  =  0 , 5  ms  ×  3 ,  con formément  à  l 'ensemble  cohéren t  de  paramètres  pour 1 0  ms  

Avec:  

Trec  =  1  ms  ×  3  +  2  ×  50  ×  ( 1 0  µs  +  5 , 1 2  µs  +  0 , 5  µs)  +  0 , 5  ms  +  1 , 5  ms ≈  6 , 6  ms  

I l  s 'ag i t  d 'un  calcu l  réal i sé  dans  les  cas  les  plus  favorables.  Les  trames  d 'essai  du  MRP ne  
fon t,  par  hypothèse,  l 'objet  d 'aucun  retard  l ors  de  l a  transmission  des  au tres  trames,  l e  trafic  
du  MRP  étan t,  par  hypothèse,  transmis  dans  les  mei l l eures  ci rconstances  possibles.  

9. 9.3  Cal cu l  d u  s cén ar i o  l e  p l u s  d éfavo rab l e  po u r  u n  t emps  d e  rep r i s e  d e  1 0  m s  

Dans  un  scénario  l e  moins  favorable,  chaque  trame essen tie l l e  pour  la  recon figu rati on  de  
l 'anneau  fai t  l 'objet  d 'un  délai  dans  chaque  apparei l  du  réseau ,  i n trodu i t  par une  importan te  
trame Ethernet  de  1  522  octets,  transférée  avan t  l a  trame MRP.  L'exemple  de  calcu l  do i t  donc 
présen ter  un  facteur  Tq u eu e  =  1 22  µs  pour chaque  apparei l  en  anneau .  Cela i n trodu i t  deux 
con train tes  de  temporisation  qu i  doiven t  être  observées  s imu l tanément:  

– La du rée  Tr i n g  +  MRP_TSTdefau l tT ne  doi t  pas  dépasser T tes t .  S i  cela  étai t  l e  cas,  un  
anneau  ouvert  pourrai t  ê tre  détecté  par  erreur dans  le  MRM,  s i  l e  dé lai  en tre  deux 
trames  d 'essai  immédiatement  envoyées  l 'une  après  l 'au tre  varie  fortement,  en  rai son  
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d 'un  encombrement  du  réseau ,  par exemple.  Cela  s ign i fie  que  Tr i n g  pour  l e  temps  de  
repri se  de  1 0  ms  peu t  ne  pas  dépasser 2  ms.  

– Le  temps  de  recon figu ration  total  qu i  peu t  être  obtenu  dans  l 'anneau  ne  do i t  pas  
dépasser 1 0  ms.  

EXEMPLE Calcu l  pou r l e  scénario  l e  p lus  défavorable  avec l 'ensemble  cohéren t  de  
paramètres  pour  un  temps  de  repri se  de  1 0  ms:  

MRP_TSTNRmax =  3  

N  =  1 4  

Tsw i t ch  =  1 0  µs  

Tq u eu e  =  1 22  µs,  en  prenan t  pour  hypothèse  que  l es  trames  du  MRP se  trouvan t  dans  la  f i l e  
d 'atten te  à  pri ori té  é levée  soien t  retardées  par  une  trame  de  1  522  octets  déjà  en  mémoi re  
tampon  et  en  cours  de  transmission  su r l e  réseau .  

Tq u eu e  =  5 , 1 2  µs  

T l i n e  =  0 ,  en  prenant  pour hypothèse  que  l e  retard  de  l i gne  est  nég l i geable.  

TFDB  =  500  µs  

Th o l d  =  0 , 5  ms  ×  3  =  1 , 5  ms  

Avec:  

Tr i n g  =  1 4  ×  ( 1 0  µs  +  1 22  µs  +  5 , 1 2  µs)  ≈  1 , 9  ms  

Trec  =  1  ms  ×  3  +  2  ×  1 4  ×  ( 1 0  µs  +  1 22  µs  +  5 , 1 2  µs)  +  0 , 5  ms  +  1 , 5  ms ≈ 8 , 8  ms  

Cela mon tre  que  dans  l 'hypothèse  des  paramètres  de  temporisation  ci -dessus  et  du  scénario  
l e  pl us  défavorable,  l e  temps  de  reprise  de  1 0  ms  peu t  être  obtenu  l orsque  le  nombre  
d 'apparei l s  dans  l 'anneau  (N )  est  i n férieur  ou  égal  à  1 4.  

9. 9.4  Cal cu l  d u  s cén ar i o  l e  p l u s  d éfavo rab l e  po u r  50  apparei l s  

Avec N  =  50  apparei ls ,  l 'ensemble  cohérent  de  paramètres  pour un  temps  de  reprise  de  
30  ms  et  l e  même scénario  l e  moins  favorable  que  celu i  décri t  en  9.9. 3,  l e  Tr i n g  su ivan t  peu t  
être  obtenu :  

Tr i n g  =  50  ×  ( 1 0  µs  +  1 22  µs  +  5 , 1 2  µs)  ≈  6 , 9  ms  

S i  l a  trame  MRP_TSTdefau l tT est  pro longée  à  3 , 5  ms,  Tr i n g  +  MRP_TSTdefau l tT ≈  1 0 , 4  ms  
est  i n férieur au  seu i l  de  détecti on  d 'un  anneau  ouvert  dans  le  MRM,  T t es t ,  qu i  correspond  à 
l 'ensemble  cohérent  de  paramètres  pour 30  ms:  

Tt es t  =  MRP_TSTdefau l tT ×  MRP_TSTNRmax =  3 , 5  ms  ×  3  =  1 0 ,5  ms.  

Cela donne  l i eu  au  temps  de  reconfigu ration  total  de  l 'anneau  ci -dessous  pour 50  apparei l s  
dans  le  scénario  l e  p lus  défavorable,  avec l 'ensemble  cohéren t  de  paramètres  pour  30  ms:  

Trec  =  3 , 5  ms  ×  3  +  2  ×  50  ( 1 0  µs  +  1 22  µs  +  5 , 1 2  µs)  +  0 , 5  ms  +  1 , 5  ms ≈ 26,2  ms  
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NOTE  Pou r assu rer u n  moyen  vi abl e  de  cal cu l  du  temps  de  repri se  réel  d 'un  réseau ,  l e  fabri can t  de  l 'apparei l  
revend i quan t  l a  pri se  en  charge  d 'u n  temps  de  repri se  de  1 0  ms  e t  30  ms  peu t  i nd i quer  Ts w i t c h  et  TF D B  des  
apparei l s  de  pri se  en  charge.  

9. 1 0  Cal c u l  d u  t em p s  d e  s él ec t i o n  d u  g es t i o n n ai r e  au t o m at i q u e  d u  M RP 

Comme sou l i gné  en   5 . 1 0. 3 ,  l e  processus  de  sélection  du  gestionnai re  est  i térati f.  A chaque  
i tération ,  deux gestionnai res  au tomatiques  su r tro is  prennen t  l e  rô le  de  cl ien t.  Le  nombre  
d ' i térations  n i t  exigé  pour sélectionner l e  mei l leu r gesti onnai re  dépend  de  l 'ordre  de  priori té  et  
du  nombre  d 'apparei ls .   

Chaque  i tération  exige  un  maximum  d 'un  cycle  MRP_Test.  Le  temps  nécessai re  pour  
sé lectionner l e  MRM  dépend  donc de  l 'ensemble  de  paramètres  cohéren t  qu ' i l  u ti l i se,  comme 
défi n i  dans  l e  Tableau  59.   

Dans  le  cas  d 'un  anneau  composé  de  50  gestionnai res  au tomatiques,  par exemple,  qu i  u t i l i se  
l 'ensemble  de  paramètres  cohéren t  de  200  ms  du  MRM,  avec une  réparti t ion  des  priori tés  
se lon  l e  scénario  l e  p lus  défavorable,  l ' i térati on  do i t  d i sposer de  n i t  =  4  étapes  d ' i tération  et  l a  
sé lection  du  gesti onnai re  doi t  ai nsi  d i sposer du  calcu l  su i van t:   

Tv o t  ≈ MRP_TSTdefau l tT ×  n i t   =  20  ms  ×  4  ≈  80  ms  

pour  sélectionner parm i  l es  MRM  celu i  qu i  va fi nalement  rester.  

1 0  B as e  d ' i n f o r m at i o n s  d e  g es t i o n  d u  M RP (M I B )  

1 0 . 1  G én ér al i t és  

Deux bases  d ' i n formations  de  gesti on  (M IB)  de  réseau  facu l tati ves  permetten t  de  con figurer 
des  nœuds  du  MRP  

Le  Paragraphe  1 0 . 2  présen te  une  M IB  avec une  vue  de  su rvei l lance.  E l l e  peu t  être  u ti l i sée  
pour l es  apparei ls  de  terrain .   

Le  Paragraphe  1 0 . 3  présen te  une  M IB  avec une  vue  de  gestion  et  de  su rvei l lance.  E l l e  peu t  
être  u ti l i sée  pour l es  composants  de  réseau .   

1 0. 2  M I B  d u  M RP av ec  v u e  d e  s u r v ei l l an c e  

NOTE  Lors  de  l a  copie  de  l a  M IB  à  part i r  d 'un  documen t  PDF tous  l es  en - têtes  e t  p i eds  de  page  son t  supprimés  
et  l es  caractères  son t  converti s  au  fo rmat  exi gé  par  l e  protoco l e  SNMP.  B i en  que  des  précau ti ons  ai en t  é té  pri ses  
af i n  de  n 'u t i l i ser  aucun  caractère  non  val i de,  certai ns  peuven t  apparaître  dans  l e  documen t  du  fai t  du  processus  
d 'éd i t i on .   
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- -   Mo n i t o r i n g  MI B  d e f i n i t i o n s  
- -  * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *  

                    

I E C - 6 2 4 3 9 - 2 - MI B          D E F I N I T I O NS : : =  B E G I N  

 

- -  * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *  

- -  I mp o r t s  

- -  * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *  

 

I MP O R T S  

       MO D UL E - I D E NT I T Y ,  
       O B J E C T - I D E NT I T Y ,  

       O B J E C T - T Y P E ,   

       T i me T i c k s ,  

       C o u n t e r 3 2 ,   

       U n s i g n e d 3 2 ,   

       I n t e g e r 3 2                 F R O M S NMP v 2 - S MI  

       O B J E C T - GR O UP ,   

       MO D UL E - C O MP L I ANC E         F R O M S NMP v 2 - C O NF  
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       T E XT UAL - C O NVE NT I O N ,  

       D i s p l a y S t r i n g             F R O M S NMP v 2 - T C ;  

- -  * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *  

- -  R o o t  O I D  

- -  * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *  

i e c 6 2 4 3 9     MO D U L E - I D E NT I T Y  
            L A S T - UP D AT E D  " 2 0 1 4 0 5 0 9 0 0 0 0 Z "   - -   Ma y  0 9 ,  2 0 1 4  

            O R GANI Z AT I O N  " I E C / S C  6 5 C "  

            C O NT AC T - I NF O  "  

                         I n t e r n a t i o n a l  E l e c t r o t e c h n i c a l  C o mmi s s i o n  

                         I E C  C e n t r a l  O f f i c e  

                         3 ,  r u e  d e  V a r e mb e  

                         P . O .  B o x  1 3 1  

                         C H   1 2 1 1  GE NE VA  2 0  
                         S w i t z e r l a n d  

                         P h o n e :  41  22  91 9  02  1 1  

                         F a x :  41  22  91 9  03  00  

                         e ma i l :  i n f o @i e c . c h  

                         "  
            D E S C R I P T I ON   "  

                T h i s  MI B  mo d u l e  d e f i n e s  t h e  N e t w o r k  Ma n a g e me n t  i n t e r f a c e s  

                f o r  t h e  R e d u n d a n c y  P r o t o c o l s  d e f i n e d  b y  t h e  I E C  

                s t a n d a r d  6 2 4 3 9 .   

                T h i s  d e f i n i t i o n s  s p e c i f y  t h e  p u r e  mo n i t o r i n g  v a r i a n t   

                o f  a  S NMP  e n t i t y .  I f  t h e  S NMP  e n t i t y  a l s o  c o n t a i n s   

                ma n a g e me n t  f u n c t i o n a l i t y ,  t h e n  I E C  6 2 4 3 9  ma n a g e me n t  MI B    

                d e f i n i t i o n s  s h a l l  b e  u s e d  i n s t e a d  o f  t h i s  MI B  mo d u l e .  

                "  

                 

            R E V I S I O N     " 2 0 1 4 0 5 0 9 0 0 0 0 Z "   - -   Ma y  0 9 ,  2 0 1 4  
            D E S C R I P T I O N   "  

            Ma n a g e r  ( a u t o )  s u p p o r t  h a s  b e e n  a d d e d  i n  mr p D o ma i n Ad mi n R o l e .  

            I n t e r c o n n e c t i o n  f u n c t i o n a l i t y  a d d e d .  

            U n i t s  o f  mr p D o ma i n R o u n d T r i p D e l a y Ma x  a n d  mr p D o ma i n R o u n d T r i p D e l a y Mi n  

            h a v e  b e e n  c o r r e c t e d  t o  mi l l i s e c o n d s .  

            mr p D o ma i n O p e r R o l e  a n d  mr p D o ma i n Ad mi n R o l e  d a t a  t y p e  h a v e  b e e n  s e t  

            t o  I NT E GE R .  

            Mi s s i n g  c o n s t r u c t s  i n  i mp o r t  a r e a  h a v e  b e e n  a d d e d .  

            Mo d u l e  i d e n t i t y  b l o c k  h a s  b e e n  p u t  o n  t o p .  

            "  
 

            R E V I S I O N     " 2 0 0 8 1 1 1 0 0 0 0 0 Z "   - -   N o v e mb e r  1 0 ,  2 0 0 8  

            D E S C R I P T I O N   "  

            T h e  u n d e f i n e d  u s e  o f  t h e  v a l u e  ' b a d Va l u e '  f o r  o b j e c t s   

            o f  t h e  o p t i o n a l  ' mr p D o ma i n D i a g G r o u p '  h a s  b e e n  r e mo v e d   

            f r o m D E S C R I P T I O N  c l a u s e  a t  t h e  o b j e c t s  c o n c e r n e d .  

            T h e  r o l e  d e p e n d e n c y  o f  t h e  o b j e c t s  ' mr p D o ma i n S t a t e '  a n d  

            ' mr p D o ma i n E r r o r '  i n  t h e  D E S C R I P T I O N  c l a u s e  r e mo v e d .  

            "                                                  

 

            R E V I S I O N     " 2 0 0 8 1 1 1 0 0 0 0 0 Z "   - -   N o v e mb e r  1 0 ,  2 0 0 8  
            D E S C R I P T I O N   "  

                S e p a r a t i o n  o f  I E C  6 2 4 3 9  i n t o  a  s u i t e  o f  d o c u me n t s  

                T h i s  MI B  a p p l i e s  t o  I E C  6 2 4 3 9 - 2 ,  n o  c h a n g e  i n  f u n c t i o n a l i t y  

                "  

 

            R E V I S I O N     " 2 0 0 7 0 8 2 4 0 0 0 0 Z "   - -   A u g u s t  2 4 ,  2 0 0 7  

            D E S C R I P T I O N   "  

                F i n a l  D r a f t  P r o p o s a l  v e r s i o n  o f  t h e  N e t w o r k  Ma n a g e me n t   

                i n t e r f a c e  f o r  t h e  Me d i a  R e d u n d a n c y  P r o t o c o l  ( MR P )  w i t h  

                t h e  d i v i s i o n  i n  p u r e  Mo n i t o r i n g  f u n c t i o n a l i t y  a n d  i n   
                a d d i t i o n a l  ma n a g e me n t  f u n c t i o n a l i t y .  

                "  

 

  : : =  {  i s o  s t d ( 0 )  6 2 4 3 9  }  

                  

- -  * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *  

- -  D e c l a r a t i o n  o f   I E C 6 2 4 3 9 U u i d T y p e  

- -  * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *  

I E C 6 2 4 3 9 U u i d T y p e   : : =  T E X T U AL - C O NV E NT I O N  

    S T AT U S           c u r r e n t  

    D E S C R I P T I O N  "  
        T h e  I E C  6 1 1 5 8 - 5 - 1 0  d e f i n e s  t h e  s t r u c t u r e  o f   

        t h e  U U I D  a s  a  d a t a  t y p e  n u me r i c   

        i d e n t i f i e r  1 0 2 5 .  

        "  

    S Y NT AX           O C T E T  S T R I NG  ( S I Z E  ( 1 6 ) )  
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- -  * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *  

- -  R e d u n d a n c y  P r o t o c o l s  

- -  * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *  

mr p                  O B J E C T  I D E NT I F I E R : : =  {  i e c 6 2 4 3 9  1  }  

p r p                  O B J E C T  I D E NT I F I E R : : =  {  i e c 6 2 4 3 9  2  }  

c r p                  O B J E C T  I D E NT I F I E R : : =  {  i e c 6 2 4 3 9  3  }  
b r p                  O B J E C T  I D E NT I F I E R : : =  {  i e c 6 2 4 3 9  4  }  

 

- -  * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *  

- -  o b j e c t s  g r o u p s  o f  r e d u n d a n c y  o b j e c t  i d e n t i f i e r s  

- -  * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *  

mr p O b j e c t s           O B J E C T  I D E NT I F I E R  : : =  {  mr p  1  }   

mr p No t i f i c a t i o n s     O B J E C T  I D E NT I F I E R  : : =  {  mr p  2  }   

mr p C o n f o r ma n c e       O B J E C T  I D E NT I F I E R  : : =  {  mr p  3  }   

 

- -  * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *  
- -  O b j e c t s  o f  t h e  MR P  N e t w o r k  Ma n a g e me n t  

- -  * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *  

mr p D o ma i n T a b l e       O B J E C T - T YP E  

    S YNT AX           S E Q UE NC E  O F  Mr p D o ma i n E n t r y  

    MAX - AC C E S S       n o t - a c c e s s i b l e  

    S T AT U S           c u r r e n t  

    D E S C R I P T I O N      "  

                    E v e r y  e n t r y  i n  t h i s  t a b l e  c o n t a i n s  i n f o r ma t i o n  a b o u t  

                    a  Me d i a  R e d u n d a n c y  P r o t o c o l  ( MR P )  d o ma i n .  

                     

                    E n t r i e s  c a n n o t  b e  c r e a t e d  o r  d e l e t e d  v i a  S NMP   
                    o p e r a t i o n s .  

                    "  

  : : =  {  mr p O b j e c t s  1  }  

 

mr p D o ma i n E n t r y       O B J E C T - T YP E  

    S YNT AX           Mr p D o ma i n E n t r y  

    MAX - AC C E S S       n o t - a c c e s s i b l e  

    S T AT U S           c u r r e n t  

    D E S C R I P T I O N      " An  e n t r y  i n  t h e  mr p D o ma i n T a b l e . "  

    I ND E X            {  mr p D o ma i n I n d e x  }  
  : : =  {  mr p D o ma i n T a b l e  1  }  

 

Mr p D o ma i n E n t r y : : =   S E QU E NC E  {  

                    mr p D o ma i n I n d e x                       U n s i g n e d 3 2 ,  

                    mr p D o ma i n I D                          I E C 6 2 4 3 9 Uu i d T y p e ,  

                    mr p D o ma i n N a me                        D i s p l a y S t r i n g ,  

                    mr p D o ma i n Ad mi n R o l e                   I N T E GE R ,  

                    mr p D o ma i n O p e r R o l e                    I N T E GE R ,  

                    mr p D o ma i n R i n g P o r t 1                   I n t e g e r 3 2 ,  

                    mr p D o ma i n R i n g P o r t 1 S t a t e              I N T E GE R ,  
                    mr p D o ma i n R i n g P o r t 2                   I n t e g e r 3 2 ,  

                    mr p D o ma i n R i n g P o r t 2 S t a t e              I N T E GE R ,  

                    mr p D o ma i n S t a t e                       B I T S ,  

                    mr p D o ma i n E r r o r                       B I T S ,  

                    mr p D o ma i n B l o c k e d                     I N T E GE R ,  

                    mr p D o ma i n V l a n I d                      U n s i g n e d 3 2 ,  

                    mr p D o ma i n Ma n a g e r P r i o r i t y             I N T E GE R ,  

                    mr p D o ma i n R i n g O p e n C o u n t               C o u n t e r 3 2 ,   

                    mr p D o ma i n L a s t R i n g O p e n C h a n g e          T i me T i c k s ,  

                    mr p D o ma i n R o u n d T r i p D e l a y Ma x           U n s i g n e d 3 2 ,  

                    mr p D o ma i n R o u n d T r i p D e l a y Mi n           U n s i g n e d 3 2 ,  
                    mr p D o ma i n R e s e t R o u n d T r i p D e l a y s        I N T E GE R ,  

                    mr p D o ma i n MR MR e a c t O n L i n k C h a n g e        I N T E GE R  

                    }  

                     

mr p D o ma i n I n d e x       O B J E C T - T YP E  

    S YNT AX           U n s i g n e d 3 2        

    MAX - AC C E S S       n o t - a c c e s s i b l e  

    S T AT U S           c u r r e n t  

    D E S C R I P T I O N      " T h e  i n d e x  o f  t h e  e n t r y "  

  : : =  {  mr p D o ma i n E n t r y  1  }  
 

mr p D o ma i n I D          O B J E C T - T YP E  

    S YNT AX           I E C 6 2 4 3 9 Uu i d T y p e  

    MAX - AC C E S S       r e a d - o n l y  

    S T AT U S           c u r r e n t  

    D E S C R I P T I O N      "  

                    U n i v e r s a l l y  u n i q u e  i d e n t i f i e r  b e l o n g s  t o  t h e  MR P  d o ma i n  

                    w h i c h  r e p r e s e n t s  a  r i n g .  

                    "  

  : : =  {  mr p D o ma i n E n t r y  2  }  
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mr p D o ma i n Na me        O B J E C T - T YP E  

    S YNT AX           D i s p l a y S t r i n g  

    MAX - AC C E S S       r e a d - o n l y  

    S T AT U S           c u r r e n t  

    D E S C R I P T I O N      "  
                    A  l o g i c a l  n a me  f o r  t h e  MR P  d o ma i n  t o  e a s e  t h e   

                    ma n a g e me n t  o f  MR P  d o ma i n s .  

                    "  

  : : =  {  mr p D o ma i n E n t r y  3  }  

 

mr p D o ma i n Ad mi n R o l e   O B J E C T - T YP E  

    S YNT AX           I NT E GE R  {  

                    d i s a b l e ( 0 ) ,  

                    c l i e n t ( 1 ) ,   

                    ma n a g e r ( 2 ) ,  
                    ma n a g e r A u t o C o mp ( 3 ) ,  

                    ma n a g e r A u t o ( 4 )  

                    }     

    MAX - AC C E S S       r e a d - w r i t e  

    S T AT U S           c u r r e n t  

    D E S C R I P T I O N      "  

                    C o n t r o l  t h e  MR P  b e h a v i o r  o f  t h e  s y s t e m  p e r  d o ma i n .   

                     

                    I f  t h e  v a l u e  i s  s e t  t o  d i s a b l e ( 0 )  t h e  MR P  e n t i t y  o f    

                    t h i s  d o ma i n  s h a l l  b e  d i s a b l e d .  

                    I f  t h e  v a l u e  i s  s e t  t o  c l i e n t ( 1 )  t h e  e n t i t y  s h a l l  b e  s e t  
                    t o  t h e  r o l e  o f  a  Me d i a  R e d u n d a n c y  C l i e n t  ( MR C ) .  

                    I f  t h e  v a l u e  i s  s e t  t o  ma n a g e r ( 2 )  t h e  e n t i t y  s h a l l  b e  

                    s e t  t o  t h e  r o l e  o f  a  Me d i a  R e d u n d a n c y  Ma n a g e r  ( MR M) .  

                    I f  t h e  v a l u e  i s  s e t  t o  ma n a g e r Au t o C o mp ( 3 )  t h e  e n t i t y  s h a l l  b e  

                    s e t  t o  t h e  r o l e  o f  a  Me d i a  R e d u n d a n c y  Ma n a g e r  A u t o  ( MR A )  

                    c o mp l y i n g  t o  A n n e x  A .  

                    I f  t h e  v a l u e  i s  s e t  t o  ma n a g e r Au t o ( 4 )  t h e  e n t i t y  s h a l l  b e  

                    s e t  t o  t h e  r o l e  o f  a  Me d i a  R e d u n d a n c y  Ma n a g e r  A u t o  ( MR A )  n o t  

                    s u p p o r t i n g  An n e x  A .  

                    T h e  f a c t o r y  s e t t i n g s  a r e  r e c o mme n d e d  t o  a d j u s t  t h e   
                    v a l u e  o f  t h i s  o b j e c t  t o  t h e  c l i e n t ( 1 )  c a p a b i l i t y  o f  t h e   

                    c o mp o n e n t ,  o r ,  i f  s u p p o r t e d ,  t o  t h e  ma n a g e r Au t o C o mp ( 3 )   

                    o r  ma n a g e r A u t o ( 4 )  c a p a b i l i t y ,  

                    i n  o r d e r  t o  p r e v e n t  mu l t i p l e  ma n a g e r s  a r e  

                    i n  r i n g  ( t h e  o r d e r  o f  t h e  c a p a b i l i t i e s  a r e  n o t   

                    n e c e s s a r i l y  c o n f o r m  t o  t h e  o r d e r  o f  t h e  o b j e c t  v a l u e s  

                    h e r e ) .   

                    I f  t h e  a g e n t  r e s t r i c t s  t h e  w r i t e  a c c e s s ,  n o  ma t t e r  w h a t   

                    r e a s o n ,  i t  s h a l l  r e j e c t  w r i t e  r e q u e s t s  b y  r e s p o n d i n g    

                    w i t h  ' b a d V a l u e ' .  
                    "  

  : : =  {  mr p D o ma i n E n t r y  4  }  

 

mr p D o ma i n O p e r R o l e    O B J E C T - T YP E  

    S YNT AX           I NT E GE R  {  

                        d i s a b l e ( 0 ) ,  

                        c l i e n t ( 1 ) ,   

                        ma n a g e r ( 2 ) ,  

                        ma n a g e r Au t o C o mp ( 3 ) ,  

                        ma n a g e r Au t o ( 4 )  

              }     
    MAX - AC C E S S       r e a d - o n l y  

    S T AT U S           c u r r e n t  

    D E S C R I P T I O N      "  

                    T h e  o p e r a t i o n a l  r o l e  o f  a n  MR P  e n t i t y  p e r  d o ma i n .   

                    A  v a l u e  o f  d i s a b l e d ( 0 )  s i g n a l s  t h a t  t h e  e n t i t y  d o e s n ' t  

                    w o r k    ( w h a t e v e r  r e a s o n ) .  

                    A  v a l u e  o f  c l i e n t ( 1 )  s i g n a l s  t h a t  t h e  e n t i t y  i s  i n  a   

                    c l i e n t  r o l e .  

                    A  v a l u e  o f  ma n a g e r ( 2 )  s i g n a l s  t h a t  t h e  e n t i t y  i s  t h e   

                    ma n a g e r  o f  t h i s  MR P  d o ma i n .  
                    A  v a l u e  o f  ma n a g e r A u t o C o mp ( 3 )  s i g n a l s  t h a t  t h e  e n t i t y  i s  

                    i n  a u t o ma n a g e r  r o l e  c o mp l y i n g  t o  A n n e x  A .  

                    A  v a l u e  o f  ma n a g e r A u t o ( 4 )  s i g n a l s  t h a t  t h e  e n t i t y  i s  i n  

                    a u t o ma n a g e r  r o l e  n o t  s u p p o r t i n g  A n n e x  A .  

                   "  

  : : =  {  mr p D o ma i n E n t r y  5  }  

 

mr p D o ma i n R i n g P o r t 1   O B J E C T - T YP E  

    S YNT AX           I n t e g e r 3 2         

    MAX - AC C E S S       r e a d - o n l y  
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    S T AT U S           c u r r e n t  

    D E S C R I P T I O N      "  

                    T h e  i f I n d e x  o f  t h e  l a y e r  2  i n t e r f a c e  w h i c h  i s  u s e d    

                    a s  r i n g  p o r t  1 .  

                    "  

  : : =  {   mr p D o ma i n E n t r y  6   }   
 

mr p D o ma i n R i n g P o r t 1 S t a t e   O B J E C T - T Y P E  

    S YNT AX           I NT E GE R  {  

                    d i s a b l e d ( 1 ) ,  

                    b l o c k e d ( 2 ) ,  

                    f o r w a r d i n g ( 3 ) ,  

                    n o t - c o n n e c t e d ( 4 )  

                    }  

    MAX - AC C E S S       r e a d - o n l y  

    S T AT U S           c u r r e n t  
    D E S C R I P T I O N      "  

                    O p e r a t i o n a l  s t a t e  o f  t h e  f i r s t  R i n g - P o r t .  

         

     d i s a b l e d ( 1 )       i n d i c a t e s  t h a t  a l l  f r a me s  a r e  d r o p p e d .  

     b l o c k e d ( 2 )        i n d i c a t e s  t h a t  a l l  f r a me s  a r e  d r o p p e d  e x c e p t  

                     – MR P  t o p o l o g y  c h a n g e  f r a me s  a n d  MR P  t e s t  f r a me s  f r o m  

                        a  MR M,  

                     – MR P  l i n k  c h a n g e  f r a me s  f r o m a n  MR C ,  

                     – MR P  i n t e r c o n n e c t i o n  t o p o l o g y  c h a n g e  f r o m a  MI M,  

                     – MR P  i n t e r c o n n e c t i o n  l i n k  c h a n g e  f r o m a  MI C ,  

                     – f r a me s  f r o m o t h e r  p r o t o c o l s  t h a t  a l s o  d e f i n e  t o  p a s s  

                        b l o c k e d ( 2 )  p o r t s .  
    f o r w a r d i n g ( 3 )      i n d i c a t e s  t h a t  a l l  f r a me s  a r e  p a s s e d  t h r o u g h  

                      a c c o r d i n g  t o  t h e  f o r w a r d i n g  b e h a v i o r   

                      o f  I E E E  8 0 2 . 1 D .  

    n o t - c o n n e c t e d ( 4 )   i n d i c a t e s  t h a t  t h e  p o r t  h a s  n o  l i n k .  

                    "  

  : : =  {   mr p D o ma i n E n t r y  7   }  

 

mr p D o ma i n R i n g P o r t 2   O B J E C T - T YP E  

    S Y NT AX           I n t e g e r 3 2         

    MAX - AC C E S S       r e a d - o n l y  
    S T AT US           c u r r e n t  

    D E S C R I P T I O N      "  

                    T h e  i f I n d e x  o f  t h e  l a y e r  2  i n t e r f a c e  w h i c h  i s   

                    u s e d  a s  r i n g  p o r t  2 .  

                    "  

  : : =  {   mr p D o ma i n E n t r y  8   }  

       

mr p D o ma i n R i n g P o r t 2 S t a t e  O B J E C T - T YP E  

    S YNT AX           I NT E GE R  {  

                        d i s a b l e d ( 1 ) ,  

                        b l o c k e d ( 2 ) ,  
                        f o r w a r d i n g ( 3 ) ,  

                        n o t - c o n n e c t e d ( 4 )  

                    }  

    MAX - AC C E S S       r e a d - o n l y  

    S T AT US           c u r r e n t  

    D E S C R I P T I O N      "  

                    O p e r a t i o n a l  s t a t e  o f  t h e  s e c o n d  R i n g - P o r t .  

         

     d i s a b l e d ( 1 )       i n d i c a t e s  t h a t  a l l  f r a me s  a r e  d r o p p e d .  

     b l o c k e d ( 2 )        i n d i c a t e s  t h a t  a l l  f r a me s  a r e  d r o p p e d  e x c e p t  

                     – MR P  t o p o l o g y  c h a n g e  f r a me s  a n d  MR P  t e s t  f r a me s  f r o m 

                        a  MR M,  

                     – MR P  l i n k  c h a n g e  f r a me s  f r o m  a n  MR C ,  

                     – MR P  i n t e r c o n n e c t i o n  t o p o l o g y  c h a n g e  f r o m a  MI M,  

                     – MR P  i n t e r c o n n e c t i o n  l i n k  c h a n g e  f r o m  a  MI C ,  

                     – f r a me s  f r o m o t h e r  p r o t o c o l s  t h a t  a l s o  d e f i n e  t o  p a s s  

                        b l o c k e d ( 2 )  p o r t s .  

     f o r w a r d i n g ( 3 )     i n d i c a t e s  t h a t  a l l  f r a me s  a r e  p a s s e d  t h r o u g h  

                      a c c o r d i n g  t o  t h e  f o r w a r d i n g  b e h a v i o r   

                      o f  I E E E  8 0 2 . 1 D .  

     n o t - c o n n e c t e d ( 4 )  i n d i c a t e s  t h a t  t h e  p o r t  h a s  n o  l i n k .  

        "  

  : : =  {   mr p D o ma i n E n t r y  9   }  

 
mr p D o ma i n S t a t e   O B J E C T - T Y P E  

    S Y NT AX           B I T S  {  

                        d i s a b l e d ( 0 ) ,  

                        u n d e f i n e d ( 1 ) ,  
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 – 302  – I EC  62439-2:201 6    I EC  201 6  

                        r i n g O p e n ( 2 ) ,  

                        r e s e r v e d ( 3 )  

                    }  

    MAX - AC C E S S       r e a d - o n l y  

    S T AT U S           c u r r e n t  

    D E S C R I P T I O N      "  
                    O p e r a t i o n a l  s t a t u s  o f  t h e  MR P  e n t i t y .  

       d i s a b l e d ( 0 )  – MR P  s w i t c h e d  o f f .  A l l  h i g h e r  b i t s  a r e  i n v a l i d   

                        a n d  s h a l l  b e  r e s e t .  

       u n d e f i n e d ( 1 )  –  Va l u e  i s  n o t  v a l i d .  

                        A l l  h i g h e r  b i t s  a r e  i n v a l i d  a n d  s h a l l  b e  r e s e t .  

       r i n g O p e n ( 2 )  – MR P  r i n g  r e d u n d a n c y  l o s t  

                        A l l  h i g h e r  b i t s  a r e  i n v a l i d  a n d  s h a l l  b e  r e s e t .  

       r e s e r v e d ( 3 )  – r e s e r v e d  f o r  f u r t h e r  e x t e n s i o n s .  

 

                    "  

  : : =  {   mr p D o ma i n E n t r y  1 0   }  

 

mr p D o ma i n E r r o r   O B J E C T - T Y P E  

    S YNT AX           B I T S  {           

                        n o E r r o r ( 0 ) ,  
                        i n v a l i d V l a n I d ( 1 ) ,  

                        i n v a l i d ( 2 ) ,   

                        mu l t i p l e MR M( 3 ) ,  

                        s i n g l e S i d e R e c e i v e ( 4 )  

                    }  

    MAX - AC C E S S       r e a d - o n l y  

    S T AT U S           c u r r e n t  

    D E S C R I P T I O N      "  

        I f  t h e  d e v i c e  c o u l d n ' t  s w i t c h  t o  t h e  d e s i r e d  a d mi n i s t r a t i v e  s t a t e   

        ( t h u s  t h e  v a l u e  o f  ' mr p D o ma i n S t a t e '  i s  n o t  t h e  e x p e c t e d  o n e ) ,   
        t h i s  v a l u e  p r o v i d e s  t h e  r e a s o n .  O t h e r w i s e  t h e  b i t  n o E r r o r ( 0 )  i s  s e t .  

 

       n o E r r o r ( 0 )           – t h e  o p e r a t i o n a l  s t a t e  o f  t h e  d e v i c e  i s  c o n f o m  

                              t o  a d mi n i s t r a t i v e  s t a t e .   

                              A l l  h i g h e r  b i t s  a r e  i n v a l i d  a n d  s h a l l  b e  r e s e t .  

       i n v a l i d V l a n I d ( 1 )     – t h e  a s s i g n e d  V L AN  I D  i s  n o t  p e r mi t t e d  .  

       i n v a l i d  ( 2 )          – Va l u e  i s  n o t  v a l i d .   

                              A l l  h i g h e r  b i t s  a r e  i n v a l i d  a n d  s h a l l  b e  r e s e t .  

       mu l t i p l e MR M( 3 )       – mu l t i p l e  a c t i v e  ma n a g e r s  i n  r i n g  d o ma i n .  

       s i n g l e S i d e R e c e i v e ( 4 )  –  t h e  t e s t  f r a me s  o f  a n  MR M 

                              h a v e  b e e n  s e e n ,  b u t  o n l y  o n  o n e  p o r t .  

                    "   

  : : =  {   mr p D o ma i n E n t r y  1 1   }   
     

mr p D o ma i n B l o c k e d     O B J E C T - T YP E  

    S YNT AX           I NT E GE R  {  

                        e n a b l e d ( 1 ) ,  

                        d i s a b l e d ( 2 )  

                    }  

    MAX - AC C E S S       r e a d - o n l y  

    S T AT US           c u r r e n t  

    D E S C R I P T I O N      "  

                    T h e  e n t i t y  s u p p o r t s  b l o c k e d  r i n g  p o r t s .  
                    S h o w s  w h e t h e r  a  mr p  d o ma i n  r e q u i r e s  t h e  s u p p o r t  o f  t h e  

                    B L O C KE D  p o r t  s t a t e  a t  r i n g  p o r t s .  

                    T h e  ma n a g e r  o f  a  mr p  d o ma i n  d e c i d e s  w h e t h e r  t h i s  s u p p o r t  

                    i s  r e q u i r e d .  

                    S e t  t o  e n a b l e d  t h e  ma n a g e r  d e ma n d s  t h a t  a l l  c l i e n t s   

                    s h a l l  s u p p o r t  t h e  b l o c k e d  a t t r i b u t e  a l s o  s e t  t o  e n a b l e d .  

                    I f  mr p D o ma i n B l o c k e d  i s  s e t  d i s a b l e d  a t  t h e  ma n a g e r ,   

                    t h e n  t h e  v a l u e  o f  mr p D o ma i n B l o c k e d  c a n  b e  a r b i t r a r y   

                    a t  t h e  c l i e n t s .  

        e n a b l e d ( 1 )   c l i e n t :   s u p p o r t s  r i n g  p o r t s  w h o s e  p o r t  s t a t e  c a n  b e   

                             b l o c k e d .  
                    ma n a g e r :  w o r k s  o n l y  w i t h  c l i e n t s  s u p p o r t i n g  b l o c k e d   

                             r i n g  p o r t s .  

        d i s a b l e d ( 2 )  c l i e n t :   n o  s u p p o r t  o f  b l o c k e d  r i n g  p o r t s .  

                    ma n a g e r :  Wo r k  w i t h  c l i e n t s  s u p p o r t i n g  b l o c k e d  r i n g    

                             p o r t s  a n d  w i t h  c l i e n t s  n o t  s u p p o r t i n g    

                             b l o c k e d  r i n g  p o r t s .  

                    "  

  : : =  {  mr p D o ma i n E n t r y  1 2  }  

                     

mr p D o ma i n V l a n I d  O B J E C T - T Y P E  

    S YNT AX           U n s i g n e d 3 2  
    MAX - AC C E S S       r e a d - o n l y  
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I EC  62439-2:201 6    I EC  201 6  – 303  – 

    S T AT U S           c u r r e n t  

    D E S C R I P T I O N      "  

                    T h e  V L AN  I D  a s s i g n e d  t o  t h e  MR P  p r o t o c o l .         

                    T h e  V L AN  I D  o n l y  i s  i n  u s e  w h e n  t h e  b i t  i n v a l i d V l a n I d   

                    i s  n o t  s e t  i n  mr p D o ma i n E r r o r .  

                    I f  v a l u e  i s  s e t  t o  0  n o  VL AN  i s  a s s i g n e d .   
                    T h e  i n v a l i d V l a n I d  s h a l l  b e  s e t  t o  0  ( n o  E r r o r ) .  

                    "  

  : : =  {   mr p D o ma i n E n t r y  1 3   }  

     

- -  * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *  

- -  O b j e c t s  o f  t h e  MR P  N e t w o r k  Ma n a g e me n t  f o r  ma n a g e r  r o l e  

- -  * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *  

mr p D o ma i n Ma n a g e r P r i o r i t y     O B J E C T - T YP E  

    S Y NT AX           I NT E GE R  ( 0 . . 6 5 5 3 5 )  

    MAX - AC C E S S       r e a d - o n l y  
    S T AT U S           c u r r e n t  

    D E S C R I P T I O N      "     

                    T h e  p r i o r i t y  o f  t h i s  MR P  e n t i t y .  I f  t h e  d e v i c e  i s   

                    c l i e n t  o n l y ,  t h e  v a l u e  o f  t h i s  o b j e c t  s h a l l  b e  i g n o r e d     

                    b y  t h e  MR P  e n t i t y .  O n l y  t h e  f o u r  mo s t  s i g n i f i c a n t  b i t s    

                    s h a l l  b e  u s e d ,  t h e  b i t s  0  t o  1 1  a r e  r e s e r v e d .  T h e   

                    s ma l l e r  v a l u e  h a s  t h e  h i g h e r  p r i o r i t y .  

                    "  

  : : =  {  mr p D o ma i n E n t r y  1 4  }   

     

mr p D o ma i n R i n g O p e n C o u n t   O B J E C T - T YP E  
    S Y NT AX           C o u n t e r 3 2  

    MAX - AC C E S S       r e a d - o n l y  

    S T AT US           c u r r e n t  

    D E S C R I P T I O N      "  

                    C o u n t e r  f o r  r i n g - s t a t e  c h a n g e s  t o  o p e n .  

                    "  

  : : =  {   mr p D o ma i n E n t r y  1 5   }  

 

mr p D o ma i n L a s t R i n g O p e n C h a n g e  O B J E C T - T YP E  

    S Y NT AX           T i me T i c k s  
    MAX - AC C E S S       r e a d - o n l y  

    S T AT US           c u r r e n t  

    D E S C R I P T I O N      "  

                    T i me t i c k s  s i n c e  l a s t  c h a n g e  o f  r i n g - s t a t e  

                    t o  r i n g  o p e n .  

                    "  

  : : =  {   mr p D o ma i n E n t r y  1 6   }  

 

mr p D o ma i n R o u n d T r i p D e l a y Ma x   O B J E C T - T YP E  

    S Y NT AX           U n s i g n e d 3 2  
    UN I T S            " mi l l i s e c o n d s "  

    MAX - AC C E S S       r e a d - o n l y  

    S T AT US           c u r r e n t  

    D E S C R I P T I O N      "  

                    T h e  ma x .  R o u n d - T r i p - D e l a y  ( i n  mi l l i s e c o n d s )   

                    w h i c h  w a s  me a s u r e d  s i n c e  s t a r t u p .  

                    "  

  : : =  {   mr p D o ma i n E n t r y  1 7   }  

 

mr p D o ma i n R o u n d T r i p D e l a y Mi n   O B J E C T - T YP E  

    S Y NT AX           U n s i g n e d 3 2  
    UN I T S            " mi l l i s e c o n d s "  

    MAX - AC C E S S       r e a d - o n l y  

    S T AT US           c u r r e n t  

    D E S C R I P T I O N      "  

                    T h e  mi n .  R o u n d - T r i p - D e l a y  ( i n  mi l l i s e c o n d s )   

                    w h i c h  w a s  me a s u r e d  s i n c e  s t a r t u p .  

                    "  

  : : =  {   mr p D o ma i n E n t r y  1 8   }  

 

mr p D o ma i n R e s e t R o u n d T r i p D e l a y s    O B J E C T - T Y P E  

    S Y NT AX           I NT E GE R  {  
                        r e s e t D e l a y s ( 1 )  

                    }  

    MAX - AC C E S S       r e a d - w r i t e  

    S T AT U S           c u r r e n t  

    D E S C R I P T I O N      "  

                    A  w r i t e  r e q u e s t  w i t h  r e s e t D e l a y s ( 1 )  s h a l l  r e s e t    

                    t h e  v a l u e s  o f  mr p D o ma i n R o u n d T r i p D e l a y Ma x  a n d  

                    mr p D o ma i n R o u n d T r i p D e l a y Mi n  t o  z e r o  a t  t h e   

                    s a me  t i me .  
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                    "  

  : : =  {   mr p D o ma i n E n t r y  1 9   }   

                                 

mr p D o ma i n MR MR e a c t O n L i n k C h a n g e    O B J E C T - T Y P E  

    S YNT AX           I NT E GE R  {  

                        e n a b l e d ( 1 ) ,  
                        d i s a b l e d ( 2 )  

                    }  

    MAX - AC C E S S       r e a d - o n l y  

    S T AT U S           c u r r e n t  

    D E S C R I P T I O N      "  

                    T e l l s  w h e t h e r  t h e  MR M r e a c t s  o n  l i n k  d o w n  MR P  l i n k  c h a n g e   

                    f r a me s .  

       e n a b l e d ( 1 )    i n d i c a t e s  t h a t  t h e  MR M r e a c t s  i mme d i a t e l y  o n  l i n k  d o wn  MR P   

                    l i n k  c h a n g e  f r a me s .  

       d i s a b l e d ( 2 )   i n d i c a t e s  t h a t  t h e  MR M d o e s  n o t  r e a c t  o n   
                    l i n k  d o w n  MR P  l i n k  c h a n g e  f r a me s .  

                    "  

  : : =  {  mr p D o ma i n E n t r y  2 0  }  

 

- -  * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *  

- -  O b j e c t s  o f  t h e  Me d i a  r e d u n d a n c y  I n t e r c o n n e c t i o n  

- -  * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *  

mr p I n t e r c o n n e c t i o n T a b l e       O B J E C T - T YP E  

    S YNT AX           S E Q U E NC E  O F  Mr p I n t e r c o n n e c t i o n E n t r y  

    MAX - AC C E S S       n o t - a c c e s s i b l e  

    S T AT U S           c u r r e n t  
    D E S C R I P T I O N      "  

                    E v e r y  e n t r y  i n  t h i s  t a b l e  c o n t a i n s  i n f o r ma t i o n  a b o u t  

                    a  Me d i a  r e d u n d a n c y  I n t e r c o n n e c t i o n  d o ma i n .  

 

                    E n t r i e s  c a n n o t  b e  c r e a t e d  o r  d e l e t e d  v i a  S NMP   

                    o p e r a t i o n s .  

                    "  

  : : =  {  mr p O b j e c t s  2  }  

 

mr p I n t e r c o n n e c t i o n E n t r y       O B J E C T - T YP E  
    S YNT AX           Mr p I n t e r c o n n e c t i o n E n t r y  

    MAX - AC C E S S       n o t - a c c e s s i b l e  

    S T AT U S           c u r r e n t  

    D E S C R I P T I O N      " An  e n t r y  i n  t h e  mr p I n t e r c o n n e c t i o n T a b l e . "  

    I ND E X            {  mr p I n t e r c o n n e c t i o n I D  }  

  : : =  {  mr p I n t e r c o n n e c t i o n T a b l e  1  }  

 

Mr p I n t e r c o n n e c t i o n E n t r y : : =   S E Q UE NC E  {  

                    mr p I n t e r c o n n e c t i o n I D                      U n s i g n e d 3 2 ,  

                    mr p I n t e r c o n n e c t i o n N a me                    D i s p l a y S t r i n g ,  
                    mr p I n t e r c o n n e c t i o n P o r t                    I n t e g e r 3 2 ,  

                    mr p I n t e r c o n n e c t i o n P o r t S t a t e               I N T E GE R ,  

                    mr p I n t e r c o n n e c t i o n V l a n I d                  U n s i g n e d 3 2 ,  

                    mr p I n t e r c o n n e c t i o n Mo d e                    I N T E GE R ,  

                    mr p I n t e r c o n n e c t i o n Ad mi n R o l e               I N T E GE R ,  

                    mr p I n t e r c o n n e c t i o n O p e r R o l e                I N T E GE R ,  

                    mr p I n t e r c o n n e c t i o n S t a t e                   I N T E GE R ,  

                    mr p I n t e r c o n n e c t i o n E r r o r                   B I T S ,  

                    mr p I n t e r c o n n e c t i o n O p e n C o u n t               C o u n t e r 3 2 ,   

                    mr p I n t e r c o n n e c t i o n L a s t O p e n C h a n g e          T i me T i c k s ,  

                    mr p I n t e r c o n n e c t i o n P e e r MAC                 O C T E T  S T R I NG ,  
                    mr p I n t e r c o n n e c t i o n O wn MR MMAC               O C T E T  S T R I NG ,  

                    mr p I n t e r c o n n e c t i o n P e e r MR MMAC              O C T E T  S T R I NG ,  

                    mr p I n t e r c o n n e c t i o n P e e r R i n g D o ma i n U U I D      I E C 6 2 4 3 9 Uu i d T y p e  

                    }  

                     

mr p I n t e r c o n n e c t i o n I D       O B J E C T - T Y P E  

    S YNT AX           U n s i g n e d 3 2        

    MAX - AC C E S S       n o t - a c c e s s i b l e  

    S T AT US           c u r r e n t  

    D E S C R I P T I O N      " T h e  i n d e x  o f  t h e  e n t r y "  
  : : =  {  mr p I n t e r c o n n e c t i o n E n t r y  1  }  

 

mr p I n t e r c o n n e c t i o n N a me        O B J E C T - T Y P E  

    S Y NT AX           D i s p l a y S t r i n g  

    MAX - AC C E S S       r e a d - o n l y  

    S T AT U S           c u r r e n t  

    D E S C R I P T I O N      "  

                    A  l o g i c a l  n a me  f o r  t h e  Me d i a  r e d u n d a n c y  I n t e r c o n n e c t i o n  d o ma i n  t o  

e a s e  t h e  ma n a g e me n t  o f  Me d i a  r e d u n d a n c y  I n t e r c o n n e c t i o n  d o ma i n s .  

                    "  
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  : : =  {  mr p I n t e r c o n n e c t i o n E n t r y  2  }  

 

mr p I n t e r c o n n e c t i o n P o r t   O B J E C T - T YP E  

    S Y NT AX           I n t e g e r 3 2         

    MAX - AC C E S S       r e a d - o n l y  

    S T AT U S           c u r r e n t  
    D E S C R I P T I O N      "  

                    T h e  i f I n d e x  o f  t h e  l a y e r  2  i n t e r f a c e  w h i c h  i s  u s e d    

                    a s  i n t e r c o n n e c t i o n  p o r t .  

                    "  

  : : =  {   mr p I n t e r c o n n e c t i o n E n t r y  3  }   

 

mr p I n t e r c o n n e c t i o n P o r t S t a t e   O B J E C T - T YP E  

    S YNT AX           I NT E GE R  {  

                    d i s a b l e d ( 1 ) ,  

                    b l o c k e d ( 2 ) ,  
                    f o r w a r d i n g ( 3 ) ,  

                    n o t C o n n e c t e d ( 4 )  

                    }  

    MAX - AC C E S S       r e a d - o n l y  

    S T AT U S           c u r r e n t  

    D E S C R I P T I O N      "  

                    O p e r a t i o n a l  s t a t e  o f  t h e  I n t e r c o n n e c t i o n  p o r t .  

         

     d i s a b l e d ( 1 )     i n d i c a t e s  t h a t  a l l  f r a me s  a r e  d r o p p e d .  

     b l o c k e d ( 2 )      i n d i c a t e s  t h a t  a l l  f r a me s  a r e  d r o p p e d  e x c e p t  

                    – MR P  I n t e r c o n n e c t i o n  t o p o l o g y  c h a n g e  f r a me s ,  

                    – MR P  I n t e r c o n n e c t i o n  t e s t  f r a me s ,  

                    – MR P  I n t e r c o n n e c t i o n  l i n k  c h a n g e  f r a me s ,  

                    – MR P  I n t e r c o n n e c t i o n  l i n k  s t a t u s  p o l l  f r a me s ,  

                    – f r a me s  f r o m o t h e r  p r o t o c o l s  t h a t  a l s o  d e f i n e  t o  p a s s  

                       b l o c k e d ( 2 )  p o r t s .  

     f o r w a r d i n g ( 3 )    i n d i c a t e s  t h a t  a l l  f r a me s  a r e  p a s s e d  t h r o u g h  

                     a c c o r d i n g  t o  t h e  f o r w a r d i n g  b e h a v i o r  o f  I E E E  8 0 2 . 1 D .  

     n o t C o n n e c t e d ( 4 )  i n d i c a t e s  t h a t  t h e  p o r t  h a s  n o  l i n k .  

                    "  

  : : =  {   mr p I n t e r c o n n e c t i o n E n t r y  4  }  

 

mr p I n t e r c o n n e c t i o n V l a n I d  O B J E C T - T YP E  
    S Y NT AX           U n s i g n e d 3 2  

    MAX - AC C E S S       r e a d - o n l y  

    S T AT US           c u r r e n t  

    D E S C R I P T I O N      "  

                    T h e  VL AN  I D  a s s i g n e d  t o  t h e  MR P  I n t e r c o n n e c t i o n  p r o t o c o l .         

                    T h e  VL AN  I D  o n l y  i s  i n  u s e  w h e n  mr p I n t e r c o n n e c t i o n E r r o r   

                    d o e s  n o t  s i g n a l  i n v a l i d V l a n I d .   

                    I f  v a l u e  i s  s e t  t o  0  n o  V L AN  i s  a s s i g n e d .   

                    "  

  : : =  {   mr p I n t e r c o n n e c t i o n E n t r y  5  }  

   
mr p I n t e r c o n n e c t i o n Mo d e   O B J E C T - T YP E  

    S Y NT AX           I NT E GE R  {  

                    u n d e f i n e d ( 1 ) ,  

                    l c Mo d e ( 2 ) ,   

                    r c Mo d e ( 3 )  

                    }     

    MAX - AC C E S S       r e a d - w r i t e  

    S T AT US           c u r r e n t  

    D E S C R I P T I O N      "  

                    C o n t r o l  t h e  MR P  I n t e r c o n n e c t i o n  mo d e .   
                     

                    T h e  v a l u e  u n d e f i n e d ( 1 )  s i g n a l s  t h a t  t h e  i n t e r c o n n e c t i o n  mo d e  i s   

n e i t h e r  s e t  t o  l c Mo d e ( 2 )  n o r  t o  r c Mo d e ( 3 ) .  

                    I f  t h e  v a l u e  i s  s e t  t o  l c Mo d e ( 2 )  t h e  d e v i c e  i n  Me d i a  r e d u n d a n c y  

                    I n t e r c o n n e c t i o n  Ma n a g e r  ( MI M)  r o l e  i s  u s i n g  t h e  l i n k  c h e c k  mo d e  t o  

                    d e t e c t  o p e n  o r  c l o s e d  i n t e r c o n n e c t i o n  l i n k s .  

                    I f  t h e  v a l u e  i s  s e t  t o  r c Mo d e ( 3 )  t h e  d e v i c e  i n  Me d i a  r e d u n d a n c y  

                    I n t e r c o n n e c t i o n  Ma n a g e r  ( MI M)  r o l e  i s  u s i n g  t h e  r i n g  c h e c k  mo d e  t o  

                    d e t e c t  o p e n  o r  c l o s e d  i n t e r c o n n e c t i o n  l i n k s .  

 

                    T h e  f a c t o r y  s e t t i n g s  a r e  r e c o mme n d e d  t o  a d j u s t  t h e     

                    v a l u e  o f  t h i s  o b j e c t  t o  t h e  l c Mo d e ( 2 )  c a p a b i l i t y .  

                    I f  t h e  a g e n t  r e s t r i c t s  t h e  w r i t e  a c c e s s ,  n o  ma t t e r  w h a t   

                    r e a s o n ,  i t  s h a l l  r e j e c t  w r i t e  r e q u e s t s  b y  r e s p o n d i n g    

                    w i t h  ' b a d V a l u e ' .                       

                    "  

  : : =  {  mr p I n t e r c o n n e c t i o n E n t r y  6  }  
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mr p I n t e r c o n n e c t i o n Ad mi n R o l e   O B J E C T - T YP E  

    S YNT AX           I NT E GE R  {  

                    d i s a b l e ( 0 ) ,  

                    c l i e n t ( 1 ) ,   

                    ma n a g e r ( 2 )  

                    }     
    MAX - AC C E S S       r e a d - w r i t e  

    S T AT U S           c u r r e n t  

    D E S C R I P T I O N      "  

                    C o n t r o l  t h e  MR P  I n t e r c o n n e c t i o n  b e h a v i o r  o f  t h e  s y s t e m  p e r   

                    Me d i a  r e d u n d a n c y  I n t e r c o n n e c t i o n  d o ma i n .   

                     

                    I f  t h e  v a l u e  i s  s e t  t o  d i s a b l e ( 0 )  t h e  MR P  I n t e r c o n n e c t i o n     

                    e n t i t y  o f  t h i s  d o ma i n  s h a l l  b e  d i s a b l e d .  

                    I f  t h e  v a l u e  i s  s e t  t o  c l i e n t ( 1 )  t h e  e n t i t y  s h a l l  b e  s e t   

                    t o  t h e  r o l e  o f  a  Me d i a  r e d u n d a n c y  I n t e r c o n n e c t i o n  C l i e n t  ( MI C ) .  
                    I f  t h e  v a l u e  i s  s e t  t o  ma n a g e r ( 2 )  t h e  e n t i t y  s h a l l  b e  s e t  

                    t o  t h e  r o l e  o f  a  Me d i a  r e d u n d a n c y  I n t e r c o n n e c t i o n  Ma n a g e r  ( MI M) .  

                    T h e  f a c t o r y  s e t t i n g s  a r e  r e c o mme n d e d  t o  a d j u s t  t h e     

                    v a l u e  o f  t h i s  o b j e c t  t o  t h e  c l i e n t ( 1 )  c a p a b i l i t y  o f  t h e   

                    c o mp o n e n t  i n  o r d e r  t o  p r e v e n t  mu l t i p l e  ma n a g e r s  a r e  

                    i n  t h e  i n t e r c o n n e c t i o n  ( t h e  o r d e r  o f  t h e  c a p a b i l i t i e s  a r e  n o t    

                    n e c e s s a r i l y  c o n f o r m  t o  t h e  o r d e r  o f  t h e  o b j e c t  v a l u e s  

                    h e r e ) .  

                    I f  t h e  a g e n t  r e s t r i c t s  t h e  w r i t e  a c c e s s ,  n o  ma t t e r  w h a t   

                    r e a s o n ,  i t  s h a l l  r e j e c t  w r i t e  r e q u e s t s  b y  r e s p o n d i n g    

                    w i t h  ' b a d V a l u e ' .                       
                    "  

  : : =  {  mr p I n t e r c o n n e c t i o n E n t r y  7  }  

 

mr p I n t e r c o n n e c t i o n O p e r R o l e    O B J E C T - T YP E  

    S YNT AX           I NT E GE R  {  

                    d i s a b l e ( 0 ) ,  

                    c l i e n t ( 1 ) ,   

                    ma n a g e r ( 2 )  

                    }     

    MAX - AC C E S S       r e a d - o n l y  
    S T AT U S           c u r r e n t  

    D E S C R I P T I O N      "  

                    T h e  o p e r a t i o n a l  r o l e  o f  a n  MR P  I n t e r c o n n e c t i o n  e n t i t y   

                    p e r  Me d i a  r e d u n d a n c y  I n t e r c o n n e c t i o n  d o ma i n .   

                    A  v a l u e  o f  d i s a b l e d ( 0 )  s i g n a l s  t h a t  t h e  e n t i t y  d o e s n ' t  

                    w o r k  ( w h a t e v e r  r e a s o n ) .  

                    A  v a l u e  o f  c l i e n t ( 1 )  s i g n a l s  t h a t  t h e  e n t i t y  i s  i n  a   

                    Me d i a  r e d u n d a n c y  I n t e r c o n n e c t i o n  C l i e n t  r o l e .  

                    A  v a l u e  o f  ma n a g e r ( 2 )  s i g n a l s  t h a t  t h e  e n t i t y  i s  t h e   

                    ma n a g e r  o f  t h i s  Me d i a  r e d u n d a n c y  I n t e r c o n n e c t i o n  d o ma i n .  
                    "  

  : : =  {  mr p I n t e r c o n n e c t i o n E n t r y  8  }  

 

mr p I n t e r c o n n e c t i o n S t a t e   O B J E C T - T Y P E  

    S YNT AX           I NT E GE R  {  

                    d i s a b l e ( 0 ) ,  

                    u n d e f i n e d ( 1 ) ,  

                    i n t e r c o n n O p e n ( 2 ) ,  

                    i n t e r c o n n C l o s e d ( 3 )  

                    }  

    MAX - AC C E S S       r e a d - o n l y  
    S T AT U S           c u r r e n t  

    D E S C R I P T I O N      "  

                    O p e r a t i o n a l  s t a t u s  o f  t h e  MR P  I n t e r c o n n e c t i o n  e n t i t y .  

                    d i s a b l e ( 0 )        –  T h e  e n t i t y  i s  d i s a b l e d .  

                    u n d e f i n e d ( 1 )      –  V a l u e  i s  n o t  v a l i d .  

       i n t e r c o n n O p e n ( 2 )  –  MR P  I n t e r c o n n e c t i o n  r e d u n d a n c y  l o s t  o f  t h i s  Me d i a  

                          r e d u n d a n c y  I n t e r c o n n e c t i o n  d o ma i n .  

       i n t e r c o n n C l o s e d ( 3 )  – MR P  I n t e r c o n n e c t i o n  r e d u n d a n c y  a v a i l a b l e  o f  t h i s  Me d i a  

                          r e d u n d a n c y  I n t e r c o n n e c t i o n  d o ma i n .  

                    "  

  : : =  {   mr p I n t e r c o n n e c t i o n E n t r y  9  }  

 

mr p I n t e r c o n n e c t i o n E r r o r   O B J E C T - T Y P E  

    S YNT AX           B I T S  {           

                    n o E r r o r ( 0 ) ,  

                    i n v a l i d V l a n I d ( 1 )  

                    }  
    MAX - AC C E S S       r e a d - o n l y  

    S T AT U S           c u r r e n t  

    D E S C R I P T I O N      "  
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                    C o n f i g u r a t i o n  s t a t u s  o f  t h e  MR P  I n t e r c o n n e c t i o n  e n t i t y .  

 

       n o E r r o r ( 0 )       – n o  c o n f i g u r a t i o n  e r r o r  d e t e c t e d .  

       i n v a l i d V l a n I d ( 1 )  –  t h e  a s s i g n e d  VL AN  I D  i s  n o t  p e r mi t t e d .  

                    "   

  : : =  {   mr p I n t e r c o n n e c t i o n E n t r y  1 0  }   

     

mr p I n t e r c o n n e c t i o n O p e n C o u n t   O B J E C T - T Y P E  

    S Y NT AX           C o u n t e r 3 2  

    MAX - AC C E S S       r e a d - o n l y  

    S T AT U S           c u r r e n t  

    D E S C R I P T I O N      "  

                    C o u n t e r  f o r  MR P  I n t e r c o n n e c t i o n  s t a t e  c h a n g e s  t o   
                    i n t e r c o n n O p e n .  

                    "  

  : : =  {   mr p I n t e r c o n n e c t i o n E n t r y  1 1  }  

 

mr p I n t e r c o n n e c t i o n L a s t O p e n C h a n g e  O B J E C T - T YP E  

    S Y NT AX           T i me T i c k s  

    MAX - AC C E S S       r e a d - o n l y  

    S T AT U S           c u r r e n t  

    D E S C R I P T I O N      "  

                    T i me t i c k s  s i n c e  l a s t  c h a n g e  o f   

                    mr p I n t e r c o n n e c t i o n S t a t e  t o  i n t e r c o n n O p e n .  
                    "  

  : : =  {   mr p I n t e r c o n n e c t i o n E n t r y  1 2  }  

 
mr p I n t e r c o n n e c t i o n P e e r MAC  O B J E C T - T Y P E  
    S Y NT AX           O C T E T  S T R I NG  
    MAX - AC C E S S       r e a d - o n l y  
    S T AT U S           c u r r e n t  
    D E S C R I P T I O N      "  

                    D e v i c e - MAC - Ad d r e s s  o f  t h e  d e v i c e s  i n t e r c o n n e c t i o n  p e e r ,  c o n n e c t e d  
                    t o  t h e  d e v i c e s  i n t e r l i n k  p o r t .  T h i s  v a r i a b l e  c o n t a i n s   
                    t h e  MAC - Ad d r e s s  c o n t a i n e d  i n  t h e  me d i a  l i n k  c h e c k  f r a me  r e c e i v e d  a t  t h e  
                    i n t e r c o n n e c t i o n  p o r t .  
                    "  
  : : =  {   mr p I n t e r c o n n e c t i o n E n t r y  1 3  }  

 
mr p I n t e r c o n n e c t i o n O w n MR MMAC  O B J E C T - T Y P E  
    S Y NT AX           O C T E T  S T R I NG  
    MAX - AC C E S S       r e a d - o n l y  
    S T AT U S           c u r r e n t  
    D E S C R I P T I O N      "  
                    T h e  d e v i c e - MAC - Ad d r e s s  o f  t h e  d e v i c e s  r i n g  ma n a g e r  ( MR M) .  

                    T h i s  v a r i a b l e  c o n t a i n s  t h e  MAC - Ad d r e s s  e x t r a c t e d  f r o m  t h e  
                    p e r i o d i c a l l y  r e c e i v e d  MR P _ T e s t  f r a me  s e n t  b y  t h e  r i n g  ma n a g e r .  
                    I f  t h e  r i n g  ma n a g e r s  MAC - Ad d r e s s  i s  n o t  k n o w n ,  t h e  v a r i a b l e  s h a l l  
                    c o n t a i n  f f - f f - f f - f f - f f - f f .  
                    "  
  : : =  {   mr p I n t e r c o n n e c t i o n E n t r y  1 4  }  

 
mr p I n t e r c o n n e c t i o n P e e r MR MMA C  O B J E C T - T Y P E  
    S Y NT AX           O C T E T  S T R I N G  
    MAX - AC C E S S       r e a d - o n l y  
    S T AT U S           c u r r e n t  
    D E S C R I P T I O N      "  

                    D e v i c e - MA C - Ad d r e s s  o f  d e v i c e s  i n t e r c o n n e c t i o n  p e e r ’ s ,  c o n n e c t e d  
                    t o  t h e  d e v i c e s  i n t e r l i n k  p o r t ,  r i n g  ma n a g e r .  
                    T h i s  v a r i a b l e  c o n t a i n s  t h e  MR M- MAC - Ad d r e s s  o f  t h e  p e e r s  r i n g  ma n a g e r  
                    c o n t a i n e d  i n  t h e  me d i a  l i n k  c h e c k  f r a me  r e c e i v e d  a t  t h e  i n t e r c o n n e c t i o n  p o r t .  
                    I f  t h e  r i n g  ma n a g e r s  MAC - Ad d r e s s  i s  n o t  k n o w n ,  t h e  v a r i a b l e  s h a l l  
                    c o n t a i n  f f - f f - f f - f f - f f - f f .                     "  

  : : =  {   mr p I n t e r c o n n e c t i o n E n t r y  1 5  }  
 

 
mr p I n t e r c o n n e c t i o n P e e r R i n g D o ma i n UU I D   O B J E C T - T Y P E  
    S Y NT AX           I E C 6 2 4 3 9 U u i d T y p e  
    MAX - AC C E S S       r e a d - o n l y  
    S T AT U S           c u r r e n t  

    D E S C R I P T I O N      "  
                    T h e  d o ma i n  U U I D  o f  t h e  r i n g  t h e  i n t e r c o n n e c t i o n  p e e r ’ s ,  c o n n e c t e d  
                    t o  t h e  d e v i c e s  i n t e r l i n k  p o r t ,  r i n g .  
                    T h i s  v a r i a b l e  c o n t a i n s  t h e  MR M_ D o ma i n U U I D  o f  t h e  p e e r s  r i n g   
                    c o n t a i n e d  i n  t h e  me d i a  l i n k  c h e c k  f r a me  r e c e i v e d  a t  t h e  i n t e r c o n n e c t i o n  p o r t .  
                    "  

  : : =  {   mr p I n t e r c o n n e c t i o n E n t r y  1 6  }  

 

 
- -  * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *  

- -   c o n f o r ma n c e  s t a t e me n t s  

- -  * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *  

mr p R e d u n d a n c y G r o u p s  O B J E C T  I D E NT I F I E R : : =  {  mr p C o n f o r ma n c e  1  }  
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mr p D o ma i n B a s i c G r o u p  O B J E C T - GR O UP  

    O B J E C T S  {     

        mr p D o ma i n I n d e x ,  

        mr p D o ma i n I D ,  

        mr p D o ma i n Na me ,  

        mr p D o ma i n Ad mi n R o l e ,  
        mr p D o ma i n O p e r R o l e ,  

        mr p D o ma i n R i n g P o r t 1 ,  

        mr p D o ma i n R i n g P o r t 1 S t a t e ,  

        mr p D o ma i n R i n g P o r t 2 ,  

        mr p D o ma i n R i n g P o r t 2 S t a t e ,  

        mr p D o ma i n S t a t e ,  

        mr p D o ma i n B l o c k e d  

        }  

    S T AT U S       c u r r e n t  

    D E S C R I P T I O N  "  
                P a r a me t e r s  w h i c h  a r e  n e c e s s a r y  t o  mo n i t o r  s t a t u s  o f   

                MR P  d o ma i n s .  

                "  

  : : =  {  mr p R e d u n d a n c y Gr o u p s  1  }     

     

mr p D o ma i n Ma n a g e r G r o u p    O B J E C T - GR O UP  

    O B J E C T S  {     

        mr p D o ma i n Ma n a g e r P r i o r i t y  

        }  

    S T AT U S       c u r r e n t  

    D E S C R I P T I O N  "  
                P a r a me t e r s  w h i c h  a r e  a d d i t i o n a l  t o  mo n i t o r  s t a t u s  o f   

                MR P  d o ma i n  ma n a g e r s .  

                "  

  : : =  {  mr p R e d u n d a n c y Gr o u p s  2  }     

 

mr p D o ma i n B l o c k i n g C n t r l G r o u p  OB J E C T - GR O U P  

    O B J E C T S  {     

        mr p D o ma i n MR MR e a c t O n L i n k C h a n g e    

        }  

    S T AT U S           c u r r e n t  
    D E S C R I P T I O N      "  

                    P a r a me t e r s  w h i c h  a r e  o p t i o n a l  t o  mo n i t o r  a n d   

                    c o n t r o l  b l o c k i n g  b e h a v i o r  o f  MR P  d o ma i n s .  

                    "  

  : : =  {  mr p R e d u n d a n c y Gr o u p s  3  }   

 

mr p D o ma i n D i a g G r o u p   O B J E C T - GR O UP  

    O B J E C T S  {     

        mr p D o ma i n E r r o r ,  

        mr p D o ma i n R i n g O p e n C o u n t ,   
        mr p D o ma i n L a s t R i n g O p e n C h a n g e ,  

        mr p D o ma i n R o u n d T r i p D e l a y Ma x ,  

        mr p D o ma i n R o u n d T r i p D e l a y Mi n ,  

        mr p D o ma i n R e s e t R o u n d T r i p D e l a y s  

        }  

    S T AT U S           c u r r e n t  

    D E S C R I P T I O N      "  

                    P a r a me t e r s  w h i c h  a r e  o p t i o n a l  t o  mo n i t o r    

                    a n d  c o n t r o l  t h e  d i a g n o s t i c  s t a t u s  o f  MR P  d o ma i n s .  

                    "  

  : : =  {  mr p R e d u n d a n c y Gr o u p s  4  }   
 

mr p D o ma i n Ad v a n c e d G r o u p   O B J E C T - GR O UP  

    O B J E C T S  {     

        mr p D o ma i n V l a n I d    

        }  

    S T AT U S           c u r r e n t  

    D E S C R I P T I O N      "  

                    P a r a me t e r s  w h i c h  a r e  o p t i o n a l  t o  mo n i t o r   

                    t h e  s t a t u s  o f  MR P  d o ma i n s .  

                    "  
  : : =  {  mr p R e d u n d a n c y Gr o u p s  5  }   

 

mr p I n t e r c o n n e c t i o n B a s i c G r o u p  O B J E C T - GR O UP  

    O B J E C T S  {     

        mr p I n t e r c o n n e c t i o n N a me ,  

        mr p I n t e r c o n n e c t i o n P o r t ,  

        mr p I n t e r c o n n e c t i o n P o r t S t a t e ,  

        mr p I n t e r c o n n e c t i o n Ad mi n R o l e ,  

        mr p I n t e r c o n n e c t i o n O p e r R o l e ,  

        mr p I n t e r c o n n e c t i o n Mo d e ,  
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        mr p I n t e r c o n n e c t i o n S t a t e  

        }  

    S T AT U S          c u r r e n t  

    D E S C R I P T I O N     "  

                   P a r a me t e r s  w h i c h  a r e  n e c e s s a r y  t o  mo n i t o r  

                   t h e  s t a t u s  o f  Me d i a  r e d u n d a n c y   
                   I n t e r c o n n e c t i o n  d o ma i n s .  

                   "  

  : : =  {  mr p R e d u n d a n c y Gr o u p s  6  }     

     

mr p I n t e r c o n n e c t i o n D i a g G r o u p   O B J E C T - GR O UP  

    O B J E C T S  {     

        mr p I n t e r c o n n e c t i o n E r r o r ,  

        mr p I n t e r c o n n e c t i o n O p e n C o u n t ,   

        mr p I n t e r c o n n e c t i o n L a s t O p e n C h a n g e ,  

        mr p I n t e r c o n n e c t i o n P e e r MAC ,  
        mr p I n t e r c o n n e c t i o n O w n MR MMAC ,  

        mr p I n t e r c o n n e c t i o n P e e r MR MMAC ,  

                mr p I n t e r c o n n e c t i o n P e e r R i n g D o ma i n UU I D  

        }  

    S T AT U S           c u r r e n t  

    D E S C R I P T I O N      "  

                    P a r a me t e r s  w h i c h  a r e  o p t i o n a l  t o  mo n i t o r    

                    t h e  d i a g n o s t i c  s t a t u s  o f  Me d i a  

                    r e d u n d a n c y  I n t e r c o n n e c t i o n  d o ma i n s .  

                    "  

  : : =  {  mr p R e d u n d a n c y Gr o u p s  7  }   
 

mr p I n t e r c o n n e c t i o n Ad v a n c e d G r o u p   O B J E C T - GR O UP  

    O B J E C T S  {     

        mr p I n t e r c o n n e c t i o n V l a n I d    

        }  

    S T AT U S           c u r r e n t  

    D E S C R I P T I O N      "  

                    P a r a me t e r s  w h i c h  a r e  o p t i o n a l  t o  mo n i t o r  t h e    

                    s t a t u s  o f  Me d i a  r e d u n d a n c y  I n t e r c o n n e c t i o n  d o ma i n s .  

                    "  
  : : =  {  mr p R e d u n d a n c y G r o u p s  8  }   

 

- -  * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *  

- -   c o mp l i a n c e  s p e c i f i c a t i o n s  

- -  * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *  

mr p R e d u n d a n c y C o mp l i a n c e s  O B J E C T  I D E NT I F I E R : : =  {  mr p C o n f o r ma n c e  2  }  

 

mr p D o ma i n B a s i c C o mp l i a n c e     MO D UL E - C OMP L I ANC E  

    S T AT U S                   c u r r e n t  

    D E S C R I P T I O N              "  
                B a s i c  i mp l e me n t a t i o n  r e q u i r e me n t s  f o r  MR P  s u p p o r t .  

                T h e  a g e n t  s h a l l  s u p p o r t  t h e  mo n i t o r i n g  o f  r e d u n d a n c y  

                d o ma i n s .  

                "  

    MO D U L E                        

    MAND AT O R Y - GR O UP S             {         

                                mr p D o ma i n B a s i c G r o u p  

                                }  

    GR OU P    mr p D o ma i n Ad v a n c e d G r o u p       

    D E S C R I P T I O N              "  

                            F o r  S NMP  a g e n t s  i t  i s  o p t i o n a l  t o  s u p p o r t   
                            a d v a n c e d  mo n i t o r i n g  o f  r e d u n d a n c y  d o ma i n s .  

                            "  

  : : =  {  mr p R e d u n d a n c y C o mp l i a n c e s  1  }     

 

mr p D o ma i n Ma n a g e r C o mp l i a n c e   MO D UL E - C OMP L I ANC E  

    S T AT U S       c u r r e n t  

    D E S C R I P T I O N  "  

                Ma n a g e r  i mp l e me n t a t i o n  r e q u i r e me n t s  f o r  MR P  

                s u p p o r t .  T h e  a g e n t  s h a l l  s u p p o r t  t h e  mo n i t o r i n g   

                o f  r e d u n d a n c y  d o ma i n s .  
                "  

    MO D U L E                        

    MAND AT O R Y - GR O UP S         {         

                             mr p D o ma i n B a s i c G r o u p ,  

                             mr p D o ma i n Ma n a g e r G r o u p  

                            }  

 

    G R O UP    mr p D o ma i n B l o c k i n g C n t r l G r o u p       

    D E S C R I P T I O N  "  

                F o r  S NMP  a g e n t s  i t  i s  o p t i o n a l  t o  s u p p o r t  b l o c k i n g  c o n t r o l .  
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                "  

    GR O UP    mr p D o ma i n D i a g Gr o u p       

    D E S C R I P T I O N  "  

                F o r  S NMP  a g e n t s  i t  i s  o p t i o n a l  t o  s u p p o r t   

                mo n i t o r i n g  o f  t h e  d i a g n o s t i c  s t a t u s  o f  MR P  d o ma i n s .  

                "  
  : : =  {  mr p R e d u n d a n c y C o mp l i a n c e s  2  }     

 

mr p I n t e r c o n n e c t i o n C o mp l i a n c e     MO D UL E - C O MP L I ANC E  

    S T AT U S       c u r r e n t  

    D E S C R I P T I O N  "  

                I mp l e me n t a t i o n  r e q u i r e me n t s  f o r  MR P  I n t e r c o n n e c t i o n  s u p p o r t .  

                T h e  a g e n t  s h a l l  s u p p o r t  t h e  mo n i t o r i n g  o f  

                Me d i a  r e d u n d a n c y  I n t e r c o n n e c t i o n  d o ma i n s .  

                "  

    MO D UL E                        
    MAND AT O R Y - GR O UP S  {         

                      mr p I n t e r c o n n e c t i o n B a s i c G r o u p  

                     }  

 

    G R O UP    mr p I n t e r c o n n e c t i o n Ad v a n c e d G r o u p    

    D E S C R I P T I O N  "  

                F o r  S NMP  a g e n t s  i t  i s  o p t i o n a l  t o  s u p p o r t   

                a d v a n c e d  mo n i t o r i n g  o f  Me d i a  r e d u n d a n c y  

                I n t e r c o n n e c t i o n  d o ma i n s .  

                "  

 
    G R O UP    mr p I n t e r c o n n e c t i o n D i a g G r o u p    

    D E S C R I P T I O N  "  

                F o r  S NMP  a g e n t s  i t  i s  o p t i o n a l  t o  s u p p o r t   

                mo n i t o r i n g  o f  t h e  d i a g n o s t i c  s t a t u s  o f  Me d i a  

                r e d u n d a n c y  I n t e r c o n n e c t i o n  d o ma i n s .  

                "  

 

  : : =  {  mr p R e d u n d a n c y C o mp l i a n c e s  3  }        

 

E ND  
- -  * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *  

- -    E O F  

- -  * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *  

1 0 . 3  M I B  d u  M RP  av ec  v u e  d e  g es t i o n  et  d e  s u r v ei l l an c e  

NOTE  Lors  de  l a  copie  de  l a  M IB  à  part i r  d 'un  documen t  PDF tous  l es  en - têtes  e t  p i eds  de  page  son t  supprimés  
et  l es  caractères  son t  converti s  au  fo rmat  exi gé  par  l e  protoco l e  SNMP.  B i en  que  des  précau ti ons  ai en t  é té  pri ses  
af i n  de  n 'u t i l i ser  aucun  caractère  non  val i de,  certai ns  peuven t  apparaître  dans  l e  documen t  du  fai t  du  processus  
d 'éd i t i on .   

 

- -  * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *  

- -   Ma n a g e me n t  MI B  d e f i n i t i o n s  

- -  * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *  

                    

I E C - 6 2 4 3 9 - 2 - MI B          D E F I N I T I O NS : : =  B E G I N  

 

- -  * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *  
- -  I mp o r t s  

- -  * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *  

 

I MP O R T S  

       MO D UL E - I D E NT I T Y ,  

       O B J E C T - I D E NT I T Y ,  

       O B J E C T - T Y P E ,   

       T i me T i c k s ,  

       C o u n t e r 3 2 ,   

       U n s i g n e d 3 2 ,   
       I n t e g e r 3 2                 F R O M S NMP v 2 - S MI  

       O B J E C T - GR O UP ,   

       MO D UL E - C O MP L I ANC E         F R O M S NMP v 2 - C O NF  

       T E XT UAL - C O NVE NT I O N ,  

       D i s p l a y S t r i n g ,  R o w S t a t u s  F R O M S NMP v 2 - T C ;  

- -  * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *  

- -  R o o t  O I D  

- -  * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *  

i e c 6 2 4 3 9     MO D U L E - I D E NT I T Y  

            L A S T - UP D AT E D  " 2 0 1 4 0 5 0 9 0 0 0 0 Z "   - -   Ma y  0 9 ,  2 0 1 4  

            O R GANI Z AT I O N  " I E C / S C  6 5 C "  

            C O NT AC T - I NF O  "  
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                         I n t e r n a t i o n a l  E l e c t r o t e c h n i c a l  C o mmi s s i o n  

                         I E C  C e n t r a l  O f f i c e  

                         3 ,  r u e  d e  V a r e mb e  

                         P . O .  B o x  1 3 1  

                         C H   1 2 1 1  GE NE V A  2 0  

                         S w i t z e r l a n d  

                         P h o n e :  41  22  91 9  02  1 1  

                         F a x :  41  22  91 9  03  00  

                         e ma i l :  i n f o @i e c . c h  
                         "  

            D E S C R I P T I ON   "  

                T h i s  MI B  mo d u l e  d e f i n e s  t h e  N e t w o r k  Ma n a g e me n t  i n t e r f a c e s  

                f o r  t h e  R e d u n d a n c y  P r o t o c o l s  d e f i n e d  b y  t h e  I E C  

                s t a n d a r d  6 2 4 3 9 .   

                T h i s  d e f i n i t i o n s  s p e c i f y  t h e  mo n i t o r i n g  a n d  ma n a g e me n t    

                v a r i a n t  o f  a  S NMP  e n t i t y .  I f  t h e  S NMP  e n t i t y  o n l y  c o n t a i n s   

                mo n i t o r i n g  f u n c t i o n a l i t y ,  t h e n  I E C  6 2 4 3 9  mo n i t o r i n g  MI B    

                d e f i n i t i o n s  s h a l l  b e  u s e d  i n s t e a d  o f  t h i s  MI B  mo d u l e .  

                A n  e n t i t y  ma y  s u p p o r t  e i t h e r  t h e  mo n i t o r i n g  f a c e t  o n l y   
                o r  t h e  ma n a g e me n t  f a c e t  i n c l u d i n g  t h e  mo n i t o r i n g  f a c e t  

                a s  a  s u b s e t .  

                "  

                 

            R E V I S I O N     " 2 0 1 4 0 5 0 9 0 0 0 0 Z "   - -   Ma y  0 9 ,  2 0 1 4  

            D E S C R I P T I ON   "  

            Ma n a g e r  ( a u t o )  s u p p o r t  h a s  b e e n  a d d e d  i n  mr p D o ma i n Ad mi n R o l e .  

            I n t e r c o n n e c t i o n  f u n c t i o n a l i t y  a d d e d .  

            U n i t s  o f  mr p D o ma i n R o u n d T r i p D e l a y Ma x  a n d  mr p D o ma i n R o u n d T r i p D e l a y Mi n  

            h a v e  b e e n  c o r r e c t e d  t o  mi l l i s e c o n d s .  

            mr p D o ma i n O p e r R o l e  a n d  mr p D o ma i n Ad mi n R o l e  d a t a  t y p e  h a v e  b e e n  s e t  
            t o  I NT E GE R .  

            Mi s s i n g  c o n s t r u c t s  i n  i mp o r t  a r e a  h a v e  b e e n  a d d e d .  

            Mo d u l e  i d e n t i t y  b l o c k  h a s  b e e n  p u t  o n  t o p .  

            "  

 

            R E V I S I O N     " 2 0 0 7 1 1 1 2 0 0 0 0 Z "   - -   N o v e mb e r  1 2 ,  2 0 0 7  

            D E S C R I P T I ON   "  

            T h e  u n d e f i n e d  u s e  o f  t h e  v a l u e  ' b a d V a l u e '  f o r  o b j e c t s   

            o f  t h e  o p t i o n a l  ' mr p D o ma i n D i a g Gr o u p '  h a s  b e e n  r e mo v e d   

            f r o m  D E S C R I P T I O N  c l a u s e  a t  t h e  o b j e c t s  c o n c e r n e d .  
            T h e  r o l e  d e p e n d e n c y  o f  t h e  o b j e c t s  ' mr p D o ma i n S t a t e '  a n d  

            ' mr p D o ma i n E r r o r '  i n  t h e  D E S C R I P T I O N  c l a u s e  r e mo v e d .  

    "                                                  

             

            R E V I S I O N     " 2 0 0 7 0 8 2 4 0 0 0 0 Z "   - -   A u g u s t  2 4 ,  2 0 0 7  

            D E S C R I P T I ON   "  

                F i n a l  D r a f t  P r o p o s a l  v e r s i o n  o f  t h e  N e t w o r k  Ma n a g e me n t   

                i n t e r f a c e  f o r  t h e  Me d i a  R e d u n d a n c y  P r o t o c o l  ( MR P )  w i t h   

                t h e  mo n i t o r i n g  f u n c t i o n a l i t y  a n d  t h e  a d d i t i o n a l   

                ma n a g e me n t  f u n c t i o n a l i t y .   

                "  
  : : =  {  i s o  s t d ( 0 )  6 2 4 3 9  }  

 

- -  * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *  

- -  D e c l a r a t i o n  o f   I E C 6 2 4 3 9 Uu i d T y p e  

- -  * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *  

I E C 6 2 4 3 9 U u i d T y p e   : : =  T E X T U AL - C ONV E NT I O N  

    S T AT US           c u r r e n t  

    D E S C R I P T I O N  "  

        T h e  I E C  6 1 1 5 8 - 5 - 1 0  d e f i n e s  t h e  s t r u c t u r e  o f   

        t h e  U U I D  a s  a  d a t a  t y p e  n u me r i c   
        i d e n t i f i e r  1 0 2 5 .  

        "  

    S Y NT AX           O C T E T  S T R I NG  ( S I Z E  ( 1 6 ) )   

 

- -  * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *  

- -  R e d u n d a n c y  P r o t o c o l s  

- -  * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *  

mr p                  O B J E C T  I D E NT I F I E R : : =  {  i e c 6 2 4 3 9  1  }  

p r p                  O B J E C T  I D E NT I F I E R : : =  {  i e c 6 2 4 3 9  2  }  

c r p                  O B J E C T  I D E NT I F I E R : : =  {  i e c 6 2 4 3 9  3  }  

b r p                  O B J E C T  I D E NT I F I E R : : =  {  i e c 6 2 4 3 9  4  }  
 

- -  * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *  

- -  o b j e c t s  g r o u p s  o f  r e d u n d a n c y  o b j e c t  i d e n t i f i e r s  

- -  * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *  

mr p O b j e c t s           O B J E C T  I D E NT I F I E R  : : =  {  mr p  1  }   

mr p No t i f i c a t i o n s     O B J E C T  I D E NT I F I E R  : : =  {  mr p  2  }   
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mr p C o n f o r ma n c e       O B J E C T  I D E NT I F I E R  : : =  {  mr p  3  }   

 

- -  * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *  

- -  O b j e c t s  o f  t h e  MR P  N e t w o r k  Ma n a g e me n t  

- -  * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *  

mr p D o ma i n T a b l e       O B J E C T - T YP E  
    S Y NT AX           S E Q UE NC E  O F  Mr p D o ma i n E n t r y  

    MAX - AC C E S S       n o t - a c c e s s i b l e  

    S T AT U S           c u r r e n t  

    D E S C R I P T I O N      "  

                    E v e r y  e n t r y  i n  t h i s  t a b l e  c o n t a i n s  i n f o r ma t i o n  a b o u t  

                    a  Me d i a  R e d u n d a n c y  P r o t o c o l  ( MR P )  d o ma i n .  

 

                    R o w  e n t r i e s  c a n  b e  c r e a t e d  o r  d e l e t e d  v i a   

                    S NMP  o p e r a t i o n s .  T h e r e f o r e  t h e  MAX- AC C E S S  v a l u e s   

                    o f  s o me  O b j e c t  I d e n t i f i e r  a r e  d i f f e r e n t  f r o m  t h e   
                    v a l u e s  o f  t h e  s a me  O b j e c t  I d e n t i f i e r  i n  t h e   

                    p u r e  mo n i t o r i n g  f a c e t .   

                    "  

  : : =  {  mr p O b j e c t s  1  }  

 

mr p D o ma i n E n t r y       O B J E C T - T YP E  

    S Y NT AX           Mr p D o ma i n E n t r y  

    MAX - AC C E S S       n o t - a c c e s s i b l e  

    S T AT U S           c u r r e n t  

    D E S C R I P T I O N      " An  e n t r y  i n  t h e  mr p D o ma i n T a b l e . "  

    I ND E X            {  mr p D o ma i n I n d e x  }  
  : : =  {  mr p D o ma i n T a b l e  1  }  

 

Mr p D o ma i n E n t r y : : =   S E QU E NC E  {  

                    mr p D o ma i n I n d e x                    U n s i g n e d 3 2 ,  

                    mr p D o ma i n I D                       I E C 6 2 4 3 9 Uu i d T y p e ,  

                    mr p D o ma i n Na me                     D i s p l a y S t r i n g ,  

                    mr p D o ma i n Ad mi n R o l e                I NT E GE R ,  

                    mr p D o ma i n O p e r R o l e                 I NT E GE R ,  

                    mr p D o ma i n R i n g P o r t 1                I n t e g e r 3 2 ,  

                    mr p D o ma i n R i n g P o r t 1 S t a t e           I NT E GE R ,  
                    mr p D o ma i n R i n g P o r t 2                I n t e g e r 3 2 ,  

                    mr p D o ma i n R i n g P o r t 2 S t a t e           I NT E GE R ,  

                    mr p D o ma i n S t a t e                    B I T S ,  

                    mr p D o ma i n E r r o r                    B I T S ,  

                    mr p D o ma i n B l o c k e d                  I NT E GE R ,  

                    mr p D o ma i n V l a n I d                   U n s i g n e d 3 2 ,  

                    mr p D o ma i n Ma n a g e r P r i o r i t y          I NT E GE R ,  

                    mr p D o ma i n R i n g O p e n C o u n t            C o u n t e r 3 2 ,   

                    mr p D o ma i n L a s t R i n g O p e n C h a n g e       T i me T i c k s ,  

                    mr p D o ma i n R o u n d T r i p D e l a y Ma x        U n s i g n e d 3 2 ,  
                    mr p D o ma i n R o u n d T r i p D e l a y Mi n        U n s i g n e d 3 2 ,  

                    mr p D o ma i n R e s e t R o u n d T r i p D e l a y s     I NT E GE R ,  

                    mr p D o ma i n MR MR e a c t O n L i n k C h a n g e     I NT E GE R ,  

                    mr p D o ma i n R o wS t a t u s                R o w S t a t u s  

                    }  

                     

mr p D o ma i n I n d e x       O B J E C T - T YP E  

    S YNT AX           U n s i g n e d 3 2        

    MAX - AC C E S S       n o t - a c c e s s i b l e  

    S T AT US           c u r r e n t  

    D E S C R I P T I O N      " T h e  i n d e x  o f  t h e  e n t r y "  
  : : =  {  mr p D o ma i n E n t r y  1  }  

 

mr p D o ma i n I D          O B J E C T - T YP E  

    S YNT AX           I E C 6 2 4 3 9 Uu i d T y p e  

    MAX - AC C E S S       r e a d - c r e a t e  

    S T AT US           c u r r e n t  

    D E S C R I P T I O N      "  

                    U n i v e r s a l l y  u n i q u e  i d e n t i f i e r  b e l o n g s  t o  t h e  MR P  d o ma i n  

                    w h i c h  r e p r e s e n t s  a  r i n g .  

                    "  
  : : =  {  mr p D o ma i n E n t r y  2  }  

 

mr p D o ma i n Na me        O B J E C T - T YP E  

    S Y NT AX           D i s p l a y S t r i n g  

    MAX - AC C E S S       r e a d - c r e a t e  

    S T AT U S           c u r r e n t  

    D E S C R I P T I O N      "  

                    A  l o g i c a l  n a me  f o r  t h e  MR P  d o ma i n  t o  e a s e  t h e   

                    ma n a g e me n t  o f  MR P  d o ma i n s .  

                    "  
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  : : =  {  mr p D o ma i n E n t r y  3  }  

 

mr p D o ma i n Ad mi n R o l e   O B J E C T - T YP E  

    S Y NT AX           I NT E GE R  {  

                    d i s a b l e ( 0 ) ,  

                    c l i e n t ( 1 ) ,   
                    ma n a g e r ( 2 ) ,  

                    ma n a g e r A u t o C o mp ( 3 ) ,  

                    ma n a g e r A u t o ( 4 )  

                    }     

    MAX - AC C E S S       r e a d - w r i t e  

    S T AT U S           c u r r e n t  

    D E S C R I P T I O N      "  

                    C o n t r o l  t h e  MR P  b e h a v i o r  o f  t h e  s y s t e m  p e r  d o ma i n .   

                     

                    I f  t h e  v a l u e  i s  s e t  t o  d i s a b l e ( 0 )  t h e  MR P  e n t i t y  o f    
                    t h i s  d o ma i n  s h a l l  b e  d i s a b l e d .  

                    I f  t h e  v a l u e  i s  s e t  t o  c l i e n t ( 1 )  t h e  e n t i t y  s h a l l  b e  s e t   

                    t o  t h e  r o l e  o f  a  Me d i a  R e d u n d a n c y  C l i e n t  ( MR C ) .  

                    I f  t h e  v a l u e  i s  s e t  t o  ma n a g e r ( 2 )  t h e  e n t i t y  s h a l l  b e  

                    s e t  t o  t h e  r o l e  o f  a  Me d i a  R e d u n d a n c y  Ma n a g e r  ( MR M) .  

                    I f  t h e  v a l u e  i s  s e t  t o  ma n a g e r Au t o C o mp ( 3 )  t h e  e n t i t y  s h a l l  b e  

                    s e t  t o  t h e  r o l e  o f  a  Me d i a  R e d u n d a n c y  Ma n a g e r  A u t o  ( MR A )  

                    c o mp l y i n g  t o  A n n e x  A .  

                    I f  t h e  v a l u e  i s  s e t  t o  ma n a g e r Au t o ( 4 )  t h e  e n t i t y  s h a l l  b e   

                    s e t  t o  t h e  r o l e  o f  a  Me d i a  R e d u n d a n c y  Ma n a g e r  A u t o  ( MR A )  n o t   

                    s u p p o r t i n g  A n n e x  A .  
                    T h e  f a c t o r y  s e t t i n g s  a r e  r e c o mme n d e d  t o  a d j u s t  t h e   

                    v a l u e  o f  t h i s  o b j e c t  t o  t h e  c l i e n t ( 1 )  c a p a b i l i t y  o f  t h e   

                    c o mp o n e n t ,  o r ,  i f  s u p p o r t e d ,  t o  t h e  ma n a g e r A u t o C o mp ( 3 )   

                    o r  ma n a g e r Au t o ( 4 )  c a p a b i l i t y ,  

                    i n  o r d e r  t o  p r e v e n t  mu l t i p l e  ma n a g e r s  a r e  

                    i n  r i n g  ( t h e  o r d e r  o f  t h e  c a p a b i l i t i e s  a r e  n o t    

                    n e c e s s a r i l y  c o n f o r m  t o  t h e  o r d e r  o f  t h e  o b j e c t  v a l u e s  

                    h e r e ) .  

                    I f  t h e  a g e n t  r e s t r i c t s  t h e  w r i t e  a c c e s s ,  n o  ma t t e r  w h a t   

                    r e a s o n ,  i t  s h a l l  r e j e c t  w r i t e  r e q u e s t s  b y  r e s p o n d i n g    
                    w i t h  ' b a d V a l u e ' .                       

                    "  

  : : =  {  mr p D o ma i n E n t r y  4  }  

 

mr p D o ma i n O p e r R o l e    O B J E C T - T YP E  

    S Y NT AX           I NT E GE R  {  

                        d i s a b l e ( 0 ) ,  

                        c l i e n t ( 1 ) ,   

                        ma n a g e r ( 2 ) ,  

                        ma n a g e r Au t o C o mp ( 3 ) ,  
                        ma n a g e r Au t o ( 4 )  

                    }     

    MAX - AC C E S S       r e a d - o n l y  

    S T AT U S           c u r r e n t  

    D E S C R I P T I O N      "  

                    T h e  o p e r a t i o n a l  r o l e  o f  a n  MR P  e n t i t y  p e r  d o ma i n .   

                    A  v a l u e  o f  d i s a b l e d ( 0 )  s i g n a l s  t h a t  t h e  e n t i t y  d o e s n ' t  

                    w o r k    ( w h a t e v e r  r e a s o n ) .  

                    A  v a l u e  o f  c l i e n t ( 1 )  s i g n a l s  t h a t  t h e  e n t i t y  i s  i n  a   

                    c l i e n t  r o l e .  

                    A  v a l u e  o f  ma n a g e r ( 2 )  s i g n a l s  t h a t  t h e  e n t i t y  i s  t h e   
                    ma n a g e r  o f  t h i s  MR P  d o ma i n .  

                    A  v a l u e  o f  ma n a g e r A u t o C o mp ( 3 )  s i g n a l s  t h a t  t h e  e n t i t y  i s   

                    i n  a u t o ma n a g e r  r o l e  c o mp l y i n g  t o  An n e x  A .  

                    A  v a l u e  o f  ma n a g e r A u t o ( 4 )  s i g n a l s  t h a t  t h e  e n t i t y  i s  i n  

                    a u t o ma n a g e r  r o l e  n o t  s u p p o r t i n g  A n n e x  A .  

                    "  

  : : =  {  mr p D o ma i n E n t r y  5  }  

 

mr p D o ma i n R i n g P o r t 1   O B J E C T - T YP E  

    S Y NT AX           I n t e g e r 3 2         
    MAX - AC C E S S       r e a d - c r e a t e  

    S T AT U S           c u r r e n t  

    D E S C R I P T I O N      "  

                    T h e  i f I n d e x  o f  t h e  l a y e r  2  i n t e r f a c e  w h i c h  i s  u s e d    

                    a s  r i n g  p o r t  1 .  

                    "  

  : : =  {   mr p D o ma i n E n t r y  6   }   

 

mr p D o ma i n R i n g P o r t 1 S t a t e   O B J E C T - T Y P E  

    S Y NT AX           I NT E GE R  {  
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                    d i s a b l e d ( 1 ) ,  

                    b l o c k e d ( 2 ) ,  

                    f o r w a r d i n g ( 3 ) ,  

                    n o t - c o n n e c t e d ( 4 )  

                    }  

    MAX - AC C E S S       r e a d - o n l y  
    S T AT U S           c u r r e n t  

    D E S C R I P T I O N      "  

                    O p e r a t i o n a l  s t a t e  o f  t h e  f i r s t  R i n g - P o r t .  

         

     d i s a b l e d ( 1 )       i n d i c a t e s  t h a t  a l l  f r a me s  a r e  d r o p p e d .  

     b l o c k e d ( 2 )        i n d i c a t e s  t h a t  a l l  f r a me s  a r e  d r o p p e d  e x c e p t  

                     – MR P  t o p o l o g y  c h a n g e  f r a me s  a n d  MR P  t e s t  f r a me s  f r o m  

                        a  MR M,  

                     – MR P  l i n k  c h a n g e  f r a me s  f r o m a n  MR C ,  

                     – MR P  i n t e r c o n n e c t i o n  t o p o l o g y  c h a n g e  f r o m a  MI M,  

                     – MR P  i n t e r c o n n e c t i o n  l i n k  c h a n g e  f r o m  a  MI C ,  

                     – f r a me s  f r o m o t h e r  p r o t o c o l s  t h a t  a l s o  d e f i n e  t o  p a s s  

                        b l o c k e d ( 2 )  p o r t s .  
    f o r w a r d i n g ( 3 )      i n d i c a t e s  t h a t  a l l  f r a me s  a r e  p a s s e d  t h r o u g h  

                      a c c o r d i n g  t o  t h e  f o r w a r d i n g  b e h a v i o r   

                      o f  I E E E  8 0 2 . 1 D .  

    n o t - c o n n e c t e d ( 4 )   i n d i c a t e s  t h a t  t h e  p o r t  h a s  n o  l i n k .  

                    "  

  : : =  {   mr p D o ma i n E n t r y  7   }  

 

mr p D o ma i n R i n g P o r t 2   O B J E C T - T YP E  

    S YNT AX           I n t e g e r 3 2         

    MAX - AC C E S S       r e a d - c r e a t e  
    S T AT US           c u r r e n t  

    D E S C R I P T I O N      "  

                    T h e  i f I n d e x  o f  t h e  l a y e r  2  i n t e r f a c e  w h i c h  i s   

                    u s e d  a s  r i n g  p o r t  2 .  

                    "  

  : : =  {   mr p D o ma i n E n t r y  8   }  

       

mr p D o ma i n R i n g P o r t 2 S t a t e  O B J E C T - T YP E  

    S YNT AX           I NT E GE R  {  

                        d i s a b l e d ( 1 ) ,  
                        b l o c k e d ( 2 ) ,  

                        f o r w a r d i n g ( 3 ) ,  

                        n o t - c o n n e c t e d ( 4 )  

                    }  

    MAX - AC C E S S       r e a d - o n l y  

    S T AT US           c u r r e n t  

    D E S C R I P T I O N      "  

                    O p e r a t i o n a l  s t a t e  o f  t h e  s e c o n d  R i n g - P o r t .  

         

     d i s a b l e d ( 1 )       i n d i c a t e s  t h a t  a l l  f r a me s  a r e  d r o p p e d .  

     b l o c k e d ( 2 )        i n d i c a t e s  t h a t  a l l  f r a me s  a r e  d r o p p e d  e x c e p t  

                     – MR P  t o p o l o g y  c h a n g e  f r a me s  a n d  MR P  t e s t  f r a me s  f r o m 

                        a  MR M,  

                     – MR P  l i n k  c h a n g e  f r a me s  f r o m  a n  MR C ,  

                     – MR P  i n t e r c o n n e c t i o n  t o p o l o g y  c h a n g e  f r o m a  MI M,  

                     – MR P  i n t e r c o n n e c t i o n  l i n k  c h a n g e  f r o m  a  MI C ,  

                     – f r a me s  f r o m o t h e r  p r o t o c o l s  t h a t  a l s o  d e f i n e  t o  p a s s  

                        b l o c k e d ( 2 )  p o r t s .  

     f o r w a r d i n g ( 3 )     i n d i c a t e s  t h a t  a l l  f r a me s  a r e  p a s s e d  t h r o u g h  

                      a c c o r d i n g  t o  t h e  f o r w a r d i n g  b e h a v i o r   

                      o f  I E E E  8 0 2 . 1 D .  

     n o t - c o n n e c t e d ( 4 )  i n d i c a t e s  t h a t  t h e  p o r t  h a s  n o  l i n k .  

        "  

  : : =  {   mr p D o ma i n E n t r y  9   }  
 

mr p D o ma i n S t a t e   O B J E C T - T Y P E  

    S YNT AX           B I T S  {  

                        d i s a b l e d ( 0 ) ,  

                        u n d e f i n e d ( 1 ) ,  

                        r i n g O p e n ( 2 ) ,  

                        r e s e r v e d ( 3 )  

                    }  

    MAX - AC C E S S       r e a d - o n l y  
    S T AT U S           c u r r e n t  

    D E S C R I P T I O N      "  

                    O p e r a t i o n a l  s t a t u s  o f  t h e  MR P  e n t i t y .  

       d i s a b l e d ( 0 )  – MR P  s w i t c h e d  o f f .  A l l  h i g h e r  b i t s  a r e  i n v a l i d   

                        a n d  s h a l l  b e  r e s e t .  
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       u n d e f i n e d ( 1 )  –  Va l u e  i s  n o t  v a l i d .  

                        A l l  h i g h e r  b i t s  a r e  i n v a l i d  a n d  s h a l l  b e  r e s e t .  

       r i n g O p e n ( 2 )  – MR P  r i n g  r e d u n d a n c y  l o s t  

                        A l l  h i g h e r  b i t s  a r e  i n v a l i d  a n d  s h a l l  b e  r e s e t .  

       r e s e r v e d ( 3 )  – r e s e r v e d  f o r  f u r t h e r  e x t e n s i o n s .  

 

                    "  

  : : =  {   mr p D o ma i n E n t r y  1 0   }  

 

mr p D o ma i n E r r o r   O B J E C T - T Y P E  

    S YNT AX           B I T S  {           
                        n o E r r o r ( 0 ) ,  

                        i n v a l i d V l a n I d ( 1 ) ,  

                        i n v a l i d ( 2 ) ,   

                        mu l t i p l e MR M( 3 ) ,  

                        s i n g l e S i d e R e c e i v e ( 4 )  

                    }  

    MAX - AC C E S S       r e a d - o n l y  

    S T AT U S           c u r r e n t  

    D E S C R I P T I O N      "  

        I f  t h e  d e v i c e  c o u l d n ' t  s w i t c h  t o  t h e  d e s i r e d  a d mi n i s t r a t i v e  s t a t e   

        ( t h u s  t h e  v a l u e  o f  ' mr p D o ma i n S t a t e '  i s  n o t  t h e  e x p e c t e d  o n e ) ,   
        t h i s  v a l u e  p r o v i d e s  t h e  r e a s o n .  O t h e r w i s e  t h e  b i t  n o E r r o r ( 0 )  i s  s e t .  

 

       n o E r r o r ( 0 )           – t h e  o p e r a t i o n a l  s t a t e  o f  t h e  d e v i c e  i s  c o n f o m  

                              t o  a d mi n i s t r a t i v e  s t a t e .   

                              A l l  h i g h e r  b i t s  a r e  i n v a l i d  a n d  s h a l l  b e  r e s e t .  

       i n v a l i d V l a n I d ( 1 )     – t h e  a s s i g n e d  V L AN  I D  i s  n o t  p e r mi t t e d  .  

       i n v a l i d  ( 2 )          – Va l u e  i s  n o t  v a l i d .   

                              A l l  h i g h e r  b i t s  a r e  i n v a l i d  a n d  s h a l l  b e  r e s e t .  

       mu l t i p l e MR M( 3 )       – mu l t i p l e  a c t i v e  ma n a g e r s  i n  r i n g  d o ma i n .  

       s i n g l e S i d e R e c e i v e ( 4 )  –  t h e  t e s t  f r a me s  o f  a n  MR M 

                              h a v e  b e e n  s e e n ,  b u t  o n l y  o n  o n e  p o r t .  

                    "   
  : : =  {   mr p D o ma i n E n t r y  1 1   }   

     

mr p D o ma i n B l o c k e d     O B J E C T - T YP E  

    S YNT AX           I NT E GE R  {  

                        e n a b l e d ( 1 ) ,  

                        d i s a b l e d ( 2 )  

                    }  

    MAX - AC C E S S       r e a d - o n l y  

    S T AT US           c u r r e n t  

    D E S C R I P T I O N      "  

                    T h e  e n t i t y  s u p p o r t s  b l o c k e d  r i n g  p o r t s .  
                    S h o w s  w h e t h e r  a  mr p  d o ma i n  r e q u i r e s  t h e  s u p p o r t  o f  t h e  

                    B L O C KE D  p o r t  s t a t e  a t  r i n g  p o r t s .  

                    T h e  ma n a g e r  o f  a  mr p  d o ma i n  d e c i d e s  w h e t h e r  t h i s  s u p p o r t  

                    i s  r e q u i r e d .  

                    S e t  t o  e n a b l e d  t h e  ma n a g e r  d e ma n d s  t h a t  a l l  c l i e n t s   

                    s h a l l  s u p p o r t  t h e  b l o c k e d  a t t r i b u t e  a l s o  s e t  t o  e n a b l e d .  

                    I f  mr p D o ma i n B l o c k e d  i s  s e t  d i s a b l e d  a t  t h e  ma n a g e r ,   

                    t h e n  t h e  v a l u e  o f  mr p D o ma i n B l o c k e d  c a n  b e  a r b i t r a r y   

                    a t  t h e  c l i e n t s .  

        e n a b l e d ( 1 )   c l i e n t :   s u p p o r t s  r i n g  p o r t s  w h o s e  p o r t  s t a t e  c a n  b e   
                             b l o c k e d .  

                    ma n a g e r :  w o r k s  o n l y  w i t h  c l i e n t s  s u p p o r t i n g  b l o c k e d   

                             r i n g  p o r t s .  

        d i s a b l e d ( 2 )  c l i e n t :   n o  s u p p o r t  o f  b l o c k e d  r i n g  p o r t s .  

                    ma n a g e r :  Wo r k  w i t h  c l i e n t s  s u p p o r t i n g  b l o c k e d  r i n g    

                             p o r t s  a n d  w i t h  c l i e n t s  n o t  s u p p o r t i n g    

                             b l o c k e d  r i n g  p o r t s .  

                    "  

  : : =  {  mr p D o ma i n E n t r y  1 2  }  

                     

mr p D o ma i n V l a n I d  O B J E C T - T YP E  
    S Y NT AX           U n s i g n e d 3 2  

    MAX - AC C E S S       r e a d - c r e a t e  

    S T AT U S           c u r r e n t  
    D E S C R I P T I O N      "  

                    T h e  V L AN  I D  a s s i g n e d  t o  t h e  MR P  p r o t o c o l .         

                    T h e  V L AN  I D  o n l y  i s  i n  u s e  w h e n  t h e  b i t  i n v a l i d V l a n I d   

                    i s  n o t  s e t  i n  mr p D o ma i n E r r o r .  

                    I f  v a l u e  i s  s e t  t o  0  n o  VL AN  i s  a s s i g n e d .   

                    T h e  i n v a l i d V l a n I d  s h a l l  b e  s e t  t o  0  ( n o  E r r o r ) .  

                    "  

  : : =  {   mr p D o ma i n E n t r y  1 3   }  
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- -  * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *  

- -  O b j e c t s  o f  t h e  MR P  N e t w o r k  Ma n a g e me n t  f o r  ma n a g e r  r o l e  

- -  * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *  

mr p D o ma i n Ma n a g e r P r i o r i t y     O B J E C T - T YP E  

    S Y NT AX           I NT E GE R  ( 0 . . 6 5 5 3 5 )  

    MAX - AC C E S S       r e a d - c r e a t e  
    S T AT U S           c u r r e n t  

    D E S C R I P T I O N      "     

                    T h e  p r i o r i t y  o f  t h i s  MR P  e n t i t y .  I f  t h e  d e v i c e  i s   

                    c l i e n t  o n l y ,  t h e  v a l u e  o f  t h i s  o b j e c t  s h a l l  b e  i g n o r e d     

                    b y  t h e  MR P  e n t i t y .  O n l y  t h e  f o u r  mo s t  s i g n i f i c a n t  b i t s    

                    s h a l l  b e  u s e d ,  t h e  b i t s  0  t o  1 1  a r e  r e s e r v e d .  T h e   

                    s ma l l e r  v a l u e  h a s  t h e  h i g h e r  p r i o r i t y .  

                    "  

  : : =  {  mr p D o ma i n E n t r y  1 4  }   

     
mr p D o ma i n R i n g O p e n C o u n t   O B J E C T - T YP E  

    S Y NT AX           C o u n t e r 3 2  

    MAX - AC C E S S       r e a d - o n l y  

    S T AT U S           c u r r e n t  

    D E S C R I P T I O N      "  

                    C o u n t e r  f o r  r i n g - s t a t e  c h a n g e s  t o  o p e n .  

                    "  

  : : =  {   mr p D o ma i n E n t r y  1 5   }  

 

mr p D o ma i n L a s t R i n g O p e n C h a n g e  O B J E C T - T YP E  

    S Y NT AX           T i me T i c k s  
    MAX - AC C E S S       r e a d - o n l y  

    S T AT U S           c u r r e n t  

    D E S C R I P T I O N      "  

                    T i me t i c k s  s i n c e  l a s t  c h a n g e  o f  r i n g - s t a t e  

                    t o  r i n g  o p e n .  

                    "  

  : : =  {   mr p D o ma i n E n t r y  1 6   }  

 

mr p D o ma i n R o u n d T r i p D e l a y Ma x   O B J E C T - T YP E  

    S Y NT AX           U n s i g n e d 3 2  
    UN I T S            " mi l l i s e c o n d s "  

    MAX - AC C E S S       r e a d - o n l y  

    S T AT U S           c u r r e n t  

    D E S C R I P T I O N      "  

                    T h e  ma x .  R o u n d - T r i p - D e l a y  ( i n  mi l l i s e c o n d s )   

                    w h i c h  w a s  me a s u r e d  s i n c e  s t a r t u p .  

                    "  

  : : =  {   mr p D o ma i n E n t r y  1 7   }  

 

mr p D o ma i n R o u n d T r i p D e l a y Mi n   O B J E C T - T YP E  
    S YNT AX           U n s i g n e d 3 2  

    U N I T S            " mi l l i s e c o n d s "  

    MAX - AC C E S S       r e a d - o n l y  

    S T AT U S           c u r r e n t  

    D E S C R I P T I O N      "  

                    T h e  mi n .  R o u n d - T r i p - D e l a y  ( i n  mi l l i s e c o n d s )   

                    w h i c h  w a s  me a s u r e d  s i n c e  s t a r t u p .  

                    "  

  : : =  {   mr p D o ma i n E n t r y  1 8   }  

 

mr p D o ma i n R e s e t R o u n d T r i p D e l a y s    O B J E C T - T Y P E  
    S YNT AX           I NT E GE R  {  

                        r e s e t D e l a y s ( 1 )  

                    }  

    MAX - AC C E S S       r e a d - w r i t e  

    S T AT U S           c u r r e n t  

    D E S C R I P T I O N      "  

                    A  w r i t e  r e q u e s t  w i t h  r e s e t D e l a y s ( 1 )  s h a l l  r e s e t    

                    t h e  v a l u e s  o f  mr p D o ma i n R o u n d T r i p D e l a y Ma x  a n d  

                    mr p D o ma i n R o u n d T r i p D e l a y Mi n  t o  z e r o  a t  t h e   

                    s a me  t i me .  

                    "  
  : : =  {   mr p D o ma i n E n t r y  1 9   }   

                                 

mr p D o ma i n MR MR e a c t O n L i n k C h a n g e    O B J E C T - T Y P E  

    S YNT AX           I NT E GE R  {  

                        e n a b l e d ( 1 ) ,  

                        d i s a b l e d ( 2 )  

                    }  

    MAX - AC C E S S       r e a d - c r e a t e  

    S T AT U S           c u r r e n t  
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    D E S C R I P T I O N      "  

                    T e l l s  w h e t h e r  t h e  MR M r e a c t s  o n  l i n k  d o w n  MR P  l i n k  c h a n g e   

                    f r a me s .  

       e n a b l e d ( 1 )    i n d i c a t e s  t h a t  t h e  MR M r e a c t s  i mme d i a t e l y  o n  l i n k  d o wn  MR P   

                    l i n k  c h a n g e  f r a me s .  

       d i s a b l e d ( 2 )   i n d i c a t e s  t h a t  t h e  MR M d o e s  n o t  r e a c t  o n   
                    l i n k  d o w n  MR P  l i n k  c h a n g e  f r a me s .  

                    "  

  : : =  {  mr p D o ma i n E n t r y  2 0  }  

 

- -  * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *  

- -  a d d i t i o n a l  O b j e c t s  o f  t h e  MR P  N e t w o r k  Ma n a g e me n t  f o r  ma n a g e me n t  

- -  * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *  

 

mr p D o ma i n R o w S t a t u s   O B J E C T - T YP E  

    S YNT AX           R o w S t a t u s  
    MAX - AC C E S S       r e a d - c r e a t e  

    S T AT U S           c u r r e n t  

    D E S C R I P T I O N      "  

                    S u p p o r t  o f  c r e a t i o n  a n d  d e l e t i o n  o f  r o w s .  

                    A  r o w  c a n  b e  t a k e n  o u t  o f  s e r v i c e  b y  w r i t i n g   

                    t h e  v a l u e  n o t I n S e r v i c e ( 2 ) .  

                    "  

  : : =  {  mr p D o ma i n E n t r y  2 1 }    

 

- -  * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *  

- -  O b j e c t s  o f  t h e  Me d i a  r e d u n d a n c y  I n t e r c o n n e c t i o n  
- -  * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *  

mr p I n t e r c o n n e c t i o n T a b l e       O B J E C T - T YP E  

    S YNT AX           S E Q UE NC E  O F  Mr p I n t e r c o n n e c t i o n E n t r y  

    MAX - AC C E S S       n o t - a c c e s s i b l e  

    S T AT U S           c u r r e n t  

    D E S C R I P T I O N      "  

                    E v e r y  e n t r y  i n  t h i s  t a b l e  c o n t a i n s  i n f o r ma t i o n  a b o u t  

                    a  Me d i a  r e d u n d a n c y  I n t e r c o n n e c t i o n  d o ma i n .  

 

                    R o w  e n t r i e s  c a n  b e  c r e a t e d  o r  d e l e t e d  v i a   
                    S NMP  o p e r a t i o n s .  T h e r e f o r e  t h e  MAX- AC C E S S  v a l u e s   

                    o f  s o me  O b j e c t  I d e n t i f i e r  a r e  d i f f e r e n t  f r o m t h e   

                    v a l u e s  o f  t h e  s a me  O b j e c t  I d e n t i f i e r  i n  t h e   

                    p u r e  mo n i t o r i n g  f a c e t .   

                    "  

  : : =  {  mr p O b j e c t s  2  }  

 

mr p I n t e r c o n n e c t i o n E n t r y       O B J E C T - T Y P E  

    S Y NT AX           Mr p I n t e r c o n n e c t i o n E n t r y  

    MAX - AC C E S S       n o t - a c c e s s i b l e  
    S T AT U S           c u r r e n t  

    D E S C R I P T I O N      " An  e n t r y  i n  t h e  mr p I n t e r c o n n e c t i o n T a b l e . "  

    I ND E X            {  mr p I n t e r c o n n e c t i o n I D  }  

  : : =  {  mr p I n t e r c o n n e c t i o n T a b l e  1  }  

 

Mr p I n t e r c o n n e c t i o n E n t r y : : =   S E QUE NC E  {  

                    mr p I n t e r c o n n e c t i o n I D                      U n s i g n e d 3 2 ,  

                    mr p I n t e r c o n n e c t i o n N a me                    D i s p l a y S t r i n g ,  

                    mr p I n t e r c o n n e c t i o n P o r t                    I n t e g e r 3 2 ,  

                    mr p I n t e r c o n n e c t i o n P o r t S t a t e               I NT E GE R ,  

                    mr p I n t e r c o n n e c t i o n V l a n I d                  U n s i g n e d 3 2 ,  
                    mr p I n t e r c o n n e c t i o n Mo d e                    I NT E GE R ,  

                    mr p I n t e r c o n n e c t i o n Ad mi n R o l e               I NT E GE R ,  

                    mr p I n t e r c o n n e c t i o n O p e r R o l e                I NT E GE R ,  

                    mr p I n t e r c o n n e c t i o n S t a t e                   I NT E GE R ,  

                    mr p I n t e r c o n n e c t i o n E r r o r                   B I T S ,  

                    mr p I n t e r c o n n e c t i o n O p e n C o u n t               C o u n t e r 3 2 ,   

                    mr p I n t e r c o n n e c t i o n L a s t O p e n C h a n g e          T i me T i c k s ,  

                    mr p I n t e r c o n n e c t i o n P e e r MAC                 O C T E T  S T R I NG ,  

                    mr p I n t e r c o n n e c t i o n O wn MR MMAC               O C T E T  S T R I NG ,  

                    mr p I n t e r c o n n e c t i o n P e e r MR MMAC              O C T E T  S T R I NG ,  
                    mr p I n t e r c o n n e c t i o n P e e r R i n g D o ma i n U UI D      I E C 6 2 4 3 9 Uu i d T y p e ,  

                    mr p I n t e r c o n n e c t i o n R o w S t a t u s               R o w S t a t u s  

                    }  

                     

mr p I n t e r c o n n e c t i o n I D       O B J E C T - T YP E  

    S YNT AX           U n s i g n e d 3 2        

    MAX - AC C E S S       n o t - a c c e s s i b l e  

    S T AT U S           c u r r e n t  

    D E S C R I P T I O N      " T h e  i n d e x  o f  t h e  e n t r y "  

  : : =  {  mr p I n t e r c o n n e c t i o n E n t r y  1  }  
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mr p I n t e r c o n n e c t i o n Na me        O B J E C T - T YP E  

    S YNT AX           D i s p l a y S t r i n g  

    MAX - AC C E S S       r e a d - c r e a t e  

    S T AT U S           c u r r e n t  

    D E S C R I P T I O N      "  
                    A  l o g i c a l  n a me  f o r  t h e  Me d i a  r e d u n d a n c y  I n t e r c o n n e c t i o n  d o ma i n  t o  

e a s e  t h e  ma n a g e me n t  o f  Me d i a  r e d u n d a n c y  I n t e r c o n n e c t i o n  d o ma i n s .  

                    "  

  : : =  {  mr p I n t e r c o n n e c t i o n E n t r y  2  }  

 

mr p I n t e r c o n n e c t i o n P o r t   O B J E C T - T YP E  

    S YNT AX           I n t e g e r 3 2         

    MAX - AC C E S S       r e a d - c r e a t e  

    S T AT U S           c u r r e n t  

    D E S C R I P T I O N      "  
                    T h e  i f I n d e x  o f  t h e  l a y e r  2  i n t e r f a c e  w h i c h  i s  u s e d    

                    a s  i n t e r c o n n e c t i o n  p o r t .  

                    "  

  : : =  {   mr p I n t e r c o n n e c t i o n E n t r y  3  }   

 

mr p I n t e r c o n n e c t i o n P o r t S t a t e   O B J E C T - T YP E  

    S YNT AX           I NT E GE R  {  

                    d i s a b l e d ( 1 ) ,  

                    b l o c k e d ( 2 ) ,  

                    f o r w a r d i n g ( 3 ) ,  

                    n o t C o n n e c t e d ( 4 )  
                    }  

    MAX - AC C E S S       r e a d - o n l y  

    S T AT US           c u r r e n t  

    D E S C R I P T I O N      "  

                    O p e r a t i o n a l  s t a t e  o f  t h e  I n t e r c o n n e c t i o n  p o r t .  

         

     d i s a b l e d ( 1 )     i n d i c a t e s  t h a t  a l l  f r a me s  a r e  d r o p p e d .  

     b l o c k e d ( 2 )      i n d i c a t e s  t h a t  a l l  f r a me s  a r e  d r o p p e d  e x c e p t  

                    – MR P  I n t e r c o n n e c t i o n  t o p o l o g y  c h a n g e  f r a me s ,  

                    – MR P  I n t e r c o n n e c t i o n  t e s t  f r a me s ,  

                    – MR P  I n t e r c o n n e c t i o n  l i n k  c h a n g e  f r a me s ,  

                    – MR P  I n t e r c o n n e c t i o n  l i n k  s t a t u s  p o l l  f r a me s ,  

                    – f r a me s  f r o m o t h e r  p r o t o c o l s  t h a t  a l s o  d e f i n e  t o  p a s s  

                       b l o c k e d ( 2 )  p o r t s .  

     f o r w a r d i n g ( 3 )    i n d i c a t e s  t h a t  a l l  f r a me s  a r e  p a s s e d  t h r o u g h  

                     a c c o r d i n g  t o  t h e  f o r w a r d i n g  b e h a v i o r  o f  I E E E  8 0 2 . 1 D .  

     n o t C o n n e c t e d ( 4 )  i n d i c a t e s  t h a t  t h e  p o r t  h a s  n o  l i n k .  

                    "  

  : : =  {   mr p I n t e r c o n n e c t i o n E n t r y  4  }  

 

mr p I n t e r c o n n e c t i o n V l a n I d  OB J E C T - T Y P E  

    S Y NT AX           U n s i g n e d 3 2  

    MAX - AC C E S S       r e a d - c r e a t e  
    S T AT U S           c u r r e n t  

    D E S C R I P T I O N      "  

                    T h e  V L AN  I D  a s s i g n e d  t o  t h e  MR P  I n t e r c o n n e c t i o n  p r o t o c o l .         

                    T h e  V L AN  I D  o n l y  i s  i n  u s e  w h e n  mr p I n t e r c o n n e c t i o n E r r o r   

                    d o e s  n o t  s i g n a l  i n v a l i d V l a n I d .   

                    I f  v a l u e  i s  s e t  t o  0  n o  V L AN  i s  a s s i g n e d .   

                    "  

  : : =  {   mr p I n t e r c o n n e c t i o n E n t r y  5  }  

   

mr p I n t e r c o n n e c t i o n Mo d e   O B J E C T - T YP E  
    S Y NT AX           I NT E GE R  {  

                    u n d e f i n e d ( 1 ) ,  

                    l c Mo d e ( 2 ) ,   

                    r c Mo d e ( 3 )  

                    }     

    MAX - AC C E S S       r e a d - w r i t e  

    S T AT U S           c u r r e n t  

    D E S C R I P T I O N      "  

                    C o n t r o l  t h e  MR P  I n t e r c o n n e c t i o n  mo d e .   

                     

                    T h e  v a l u e  u n d e f i n e d ( 1 )  s i g n a l s  t h a t  t h e  i n t e r c o n n e c t i o n  mo d e  i s   

n e i t h e r  s e t  t o  l c Mo d e ( 2 )  n o r  t o  r c Mo d e ( 3 ) .  

                    I f  t h e  v a l u e  i s  s e t  t o  l c Mo d e ( 2 )  t h e  d e v i c e  i n  Me d i a  r e d u n d a n c y  

                    I n t e r c o n n e c t i o n  Ma n a g e r  ( MI M)  r o l e  i s  u s i n g  t h e  l i n k  c h e c k  mo d e  t o  

                    d e t e c t  o p e n  o r  c l o s e d  i n t e r c o n n e c t i o n  l i n k s .  

                    I f  t h e  v a l u e  i s  s e t  t o  r c Mo d e ( 3 )  t h e  d e v i c e  i n  Me d i a  r e d u n d a n c y  

                    I n t e r c o n n e c t i o n  Ma n a g e r  ( MI M)  r o l e  i s  u s i n g  t h e  r i n g  c h e c k  mo d e  t o  
                    d e t e c t  o p e n  o r  c l o s e d  i n t e r c o n n e c t i o n  l i n k s .  
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                    T h e  f a c t o r y  s e t t i n g s  a r e  r e c o mme n d e d  t o  a d j u s t  t h e     

                    v a l u e  o f  t h i s  o b j e c t  t o  t h e  l c Mo d e ( 2 )  c a p a b i l i t y .  

                    I f  t h e  a g e n t  r e s t r i c t s  t h e  w r i t e  a c c e s s ,  n o  ma t t e r  w h a t   

                    r e a s o n ,  i t  s h a l l  r e j e c t  w r i t e  r e q u e s t s  b y  r e s p o n d i n g    

                    w i t h  ' b a d V a l u e ' .                       
                    "  

  : : =  {  mr p I n t e r c o n n e c t i o n E n t r y  6  }  

 

mr p I n t e r c o n n e c t i o n Ad mi n R o l e   O B J E C T - T YP E  

    S YNT AX           I NT E GE R  {  

                    d i s a b l e ( 0 ) ,  

                    c l i e n t ( 1 ) ,   

                    ma n a g e r ( 2 )  

                    }     

    MAX - AC C E S S       r e a d - w r i t e  
    S T AT U S           c u r r e n t  

    D E S C R I P T I O N      "  

                    C o n t r o l  t h e  MR P  I n t e r c o n n e c t i o n  b e h a v i o r  o f  t h e  s y s t e m  p e r   

                    Me d i a  r e d u n d a n c y  I n t e r c o n n e c t i o n  d o ma i n .   

                     

                    I f  t h e  v a l u e  i s  s e t  t o  d i s a b l e ( 0 )  t h e  MR P  I n t e r c o n n e c t i o n     

                    e n t i t y  o f  t h i s  d o ma i n  s h a l l  b e  d i s a b l e d .  

                    I f  t h e  v a l u e  i s  s e t  t o  c l i e n t ( 1 )  t h e  e n t i t y  s h a l l  b e  s e t   

                    t o  t h e  r o l e  o f  a  Me d i a  r e d u n d a n c y  I n t e r c o n n e c t i o n  C l i e n t  ( MI C ) .  

                    I f  t h e  v a l u e  i s  s e t  t o  ma n a g e r ( 2 )  t h e  e n t i t y  s h a l l  b e  s e t  

                    t o  t h e  r o l e  o f  a  Me d i a  r e d u n d a n c y  I n t e r c o n n e c t i o n  Ma n a g e r  ( MI M) .  
                    T h e  f a c t o r y  s e t t i n g s  a r e  r e c o mme n d e d  t o  a d j u s t  t h e     

                    v a l u e  o f  t h i s  o b j e c t  t o  t h e  c l i e n t ( 1 )  c a p a b i l i t y  o f  t h e   

                    c o mp o n e n t  i n  o r d e r  t o  p r e v e n t  mu l t i p l e  ma n a g e r s  a r e  

                    i n  t h e  i n t e r c o n n e c t i o n  ( t h e  o r d e r  o f  t h e  c a p a b i l i t i e s  a r e  n o t    

                    n e c e s s a r i l y  c o n f o r m  t o  t h e  o r d e r  o f  t h e  o b j e c t  v a l u e s  

                    h e r e ) .  

                    I f  t h e  a g e n t  r e s t r i c t s  t h e  w r i t e  a c c e s s ,  n o  ma t t e r  w h a t   

                    r e a s o n ,  i t  s h a l l  r e j e c t  w r i t e  r e q u e s t s  b y  r e s p o n d i n g    

                    w i t h  ' b a d V a l u e ' .                       

                    "  
  : : =  {  mr p I n t e r c o n n e c t i o n E n t r y  7  }  

 

mr p I n t e r c o n n e c t i o n O p e r R o l e    O B J E C T - T YP E  

    S YNT AX           I NT E GE R  {  

                    d i s a b l e ( 0 ) ,  

                    c l i e n t ( 1 ) ,   

                    ma n a g e r ( 2 )  

                    }     

    MAX - AC C E S S       r e a d - o n l y  

    S T AT U S           c u r r e n t  
    D E S C R I P T I O N      "  

                    T h e  o p e r a t i o n a l  r o l e  o f  a n  MR P  I n t e r c o n n e c t i o n  e n t i t y   

                    p e r  Me d i a  r e d u n d a n c y  I n t e r c o n n e c t i o n  d o ma i n .   

                    A  v a l u e  o f  d i s a b l e d ( 0 )  s i g n a l s  t h a t  t h e  e n t i t y  d o e s n ' t  

                    w o r k  ( w h a t e v e r  r e a s o n ) .  

                    A  v a l u e  o f  c l i e n t ( 1 )  s i g n a l s  t h a t  t h e  e n t i t y  i s  i n  a   

                    Me d i a  r e d u n d a n c y  I n t e r c o n n e c t i o n  C l i e n t  r o l e .  

                    A  v a l u e  o f  ma n a g e r ( 2 )  s i g n a l s  t h a t  t h e  e n t i t y  i s  t h e   

                    ma n a g e r  o f  t h i s  Me d i a  r e d u n d a n c y  I n t e r c o n n e c t i o n  d o ma i n .  

                    "  

  : : =  {  mr p I n t e r c o n n e c t i o n E n t r y  8  }  
 

mr p I n t e r c o n n e c t i o n S t a t e   O B J E C T - T Y P E  

    S YNT AX           I NT E GE R  {  

                    d i s a b l e ( 0 ) ,  

                    u n d e f i n e d ( 1 ) ,  

                    i n t e r c o n n O p e n ( 2 ) ,  

                    i n t e r c o n n C l o s e d ( 3 )  

                    }  

    MAX - AC C E S S       r e a d - o n l y  

    S T AT U S           c u r r e n t  
    D E S C R I P T I O N      "  

                    O p e r a t i o n a l  s t a t u s  o f  t h e  MR P  I n t e r c o n n e c t i o n  e n t i t y .  

                    d i s a b l e ( 0 )        –  T h e  e n t i t y  i s  d i s a b l e d .  

                    u n d e f i n e d ( 1 )      –  V a l u e  i s  n o t  v a l i d .  

       i n t e r c o n n O p e n ( 2 )  –  MR P  I n t e r c o n n e c t i o n  r e d u n d a n c y  l o s t  o f  t h i s  Me d i a  

                          r e d u n d a n c y  I n t e r c o n n e c t i o n  d o ma i n .  

       i n t e r c o n n C l o s e d ( 3 )  – MR P  I n t e r c o n n e c t i o n  r e d u n d a n c y  a v a i l a b l e  o f  t h i s  Me d i a  

                          r e d u n d a n c y  I n t e r c o n n e c t i o n  d o ma i n .  

                    "  
  : : =  {   mr p I n t e r c o n n e c t i o n E n t r y  9  }  
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mr p I n t e r c o n n e c t i o n E r r o r   O B J E C T - T Y P E  

    S YNT AX           B I T S  {           

                    n o E r r o r ( 0 ) ,  

                    i n v a l i d V l a n I d ( 1 )  

                    }  
    MAX - AC C E S S       r e a d - o n l y  

    S T AT U S           c u r r e n t  

    D E S C R I P T I O N      "  

                    C o n f i g u r a t i o n  s t a t u s  o f  t h e  MR P  I n t e r c o n n e c t i o n  e n t i t y .  

 

       n o E r r o r ( 0 )       – n o  c o n f i g u r a t i o n  e r r o r  d e t e c t e d .  

       i n v a l i d V l a n I d ( 1 )  –  t h e  a s s i g n e d  V L AN  I D  i s  n o t  p e r mi t t e d .  
                    "   

  : : =  {   mr p I n t e r c o n n e c t i o n E n t r y  1 0  }   

     

mr p I n t e r c o n n e c t i o n O p e n C o u n t   O B J E C T - T YP E  

    S YNT AX           C o u n t e r 3 2  

    MAX - AC C E S S       r e a d - o n l y  

    S T AT U S           c u r r e n t  

    D E S C R I P T I O N      "  

                    C o u n t e r  f o r  MR P  I n t e r c o n n e c t i o n  s t a t e  c h a n g e s  t o   

                    i n t e r c o n n O p e n .  

                    "  
  : : =  {   mr p I n t e r c o n n e c t i o n E n t r y  1 1  }  

 

mr p I n t e r c o n n e c t i o n L a s t O p e n C h a n g e  O B J E C T - T YP E  

    S YNT AX           T i me T i c k s  

    MAX - AC C E S S       r e a d - o n l y  

    S T AT U S           c u r r e n t  

    D E S C R I P T I O N      "  

                    T i me t i c k s  s i n c e  l a s t  c h a n g e  o f   

                    mr p I n t e r c o n n e c t i o n S t a t e  t o  i n t e r c o n n O p e n .  

                    "  
  : : =  {   mr p I n t e r c o n n e c t i o n E n t r y  1 2  }  

 
mr p I n t e r c o n n e c t i o n P e e r MAC  O B J E C T - T Y P E  
    S Y NT AX           O C T E T  S T R I NG  
    MAX - AC C E S S       r e a d - o n l y  

    S T AT U S           c u r r e n t  
    D E S C R I P T I O N      "  
                    D e v i c e - MAC - Ad d r e s s  o f  t h e  d e v i c e s  i n t e r c o n n e c t i o n  p e e r ,  c o n n e c t e d  
                    t o  t h e  d e v i c e s  i n t e r l i n k  p o r t .  T h i s  v a r i a b l e  c o n t a i n s   
                    t h e  MAC - Ad d r e s s  c o n t a i n e d  i n  t h e  me d i a  l i n k  c h e c k  f r a me  r e c e i v e d  a t  t h e  
                    i n t e r c o n n e c t i o n  p o r t .  

                    "  
  : : =  {   mr p I n t e r c o n n e c t i o n E n t r y  1 3  }  
 
mr p I n t e r c o n n e c t i o n O w n MR MMAC  O B J E C T - T Y P E  
    S Y NT AX           O C T E T  S T R I NG  
    MAX - AC C E S S       r e a d - o n l y  

    S T AT U S           c u r r e n t  
    D E S C R I P T I O N      "  
                    T h e  d e v i c e - MAC - Ad d r e s s  o f  t h e  d e v i c e s  r i n g  ma n a g e r  ( MR M) .  
                    T h i s  v a r i a b l e  c o n t a i n s  t h e  MAC - Ad d r e s s  e x t r a c t e d  f r o m  t h e  
                    p e r i o d i c a l l y  r e c e i v e d  MR P _ T e s t  f r a me  s e n t  b y  t h e  r i n g  ma n a g e r .  
                    I f  t h e  r i n g  ma n a g e r s  MAC - Ad d r e s s  i s  n o t  k n o w n ,  t h e  v a r i a b l e  s h a l l  

                    c o n t a i n  f f - f f - f f - f f - f f - f f .  
                    "  
  : : =  {   mr p I n t e r c o n n e c t i o n E n t r y  1 4  }  
 
mr p I n t e r c o n n e c t i o n P e e r MR MMAC  O B J E C T - T Y P E  
    S Y NT AX           O C T E T  S T R I NG  
    MAX - AC C E S S       r e a d - o n l y  

    S T AT U S           c u r r e n t  

    D E S C R I P T I O N      "  
                    D e v i c e - MAC - Ad d r e s s  o f  d e v i c e s  i n t e r c o n n e c t i o n  p e e r ’ s ,  c o n n e c t e d  
                    t o  t h e  d e v i c e s  i n t e r l i n k  p o r t ,  r i n g  ma n a g e r .  
                    T h i s  v a r i a b l e  c o n t a i n s  t h e  MR M- MAC - Ad d r e s s  o f  t h e  p e e r s  r i n g  ma n a g e r  
                    c o n t a i n e d  i n  t h e  me d i a  l i n k  c h e c k  f r a me  r e c e i v e d  a t  t h e  i n t e r c o n n e c t i o n  p o r t .  

                    I f  t h e  r i n g  ma n a g e r s  MAC - Ad d r e s s  i s  n o t  k n o w n ,  t h e  v a r i a b l e  s h a l l  
                    c o n t a i n  f f - f f - f f - f f - f f - f f .  
                    "  
  : : =  {   mr p I n t e r c o n n e c t i o n E n t r y  1 5  }  
 
mr p I n t e r c o n n e c t i o n P e e r R i n g D o ma i n UU I D   O B J E C T - T Y P E  

    S Y NT A X           I E C 6 2 4 3 9 U u i d T y p e  
    MAX - A C C E S S       r e a d - o n l y  
    S T AT U S           c u r r e n t  
    D E S C R I P T I O N      "  
                    T h e  d o ma i n  U U I D  o f  t h e  r i n g  t h e  i n t e r c o n n e c t i o n  p e e r ’ s ,  c o n n e c t e d  
                    t o  t h e  d e v i c e s  i n t e r l i n k  p o r t ,  r i n g .  

                    T h i s  v a r i a b l e  c o n t a i n s  t h e  MR M_ D o ma i n U U I D  o f  t h e  p e e r s  r i n g   
                    c o n t a i n e d  i n  t h e  me d i a  l i n k  c h e c k  f r a me  r e c e i v e d  a t  t h e  i n t e r c o n n e c t i o n  p o r t .  
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                    "  
  : : =  {   mr p I n t e r c o n n e c t i o n E n t r y  1 6  }  

 

 

mr p I n t e r c o n n e c t i o n R o w S t a t u s   O B J E C T - T YP E  

    S YNT AX           R o w S t a t u s  
    MAX - AC C E S S       r e a d - c r e a t e  

    S T AT U S           c u r r e n t  

    D E S C R I P T I O N      "  

                    S u p p o r t  o f  c r e a t i o n  a n d  d e l e t i o n  o f  r o w s .  

                    A  r o w  c a n  b e  t a k e n  o u t  o f  s e r v i c e  b y  w r i t i n g   

                    t h e  v a l u e  n o t I n S e r v i c e ( 2 ) .  

                    "  

  : : =  {  mr p I n t e r c o n n e c t i o n E n t r y  1 8  }    

 

     
- -  * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *  

- -   c o n f o r ma n c e  s t a t e me n t s  

- -  * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *  

mr p R e d u n d a n c y G r o u p s  O B J E C T  I D E NT I F I E R : : =  {  mr p C o n f o r ma n c e  1  }  

 

mr p D o ma i n B a s i c G r o u p  O B J E C T - GR O UP  

    O B J E C T S  {     

        mr p D o ma i n I n d e x ,  

        mr p D o ma i n I D ,  

        mr p D o ma i n Na me ,  

        mr p D o ma i n Ad mi n R o l e ,  
        mr p D o ma i n O p e r R o l e ,  

        mr p D o ma i n R i n g P o r t 1 ,  

        mr p D o ma i n R i n g P o r t 1 S t a t e ,  

        mr p D o ma i n R i n g P o r t 2 ,  

        mr p D o ma i n R i n g P o r t 2 S t a t e ,  

        mr p D o ma i n S t a t e ,  

        mr p D o ma i n B l o c k e d ,  

        mr p D o ma i n R o w S t a t u s  

        }  

    S T AT U S                       c u r r e n t  
    D E S C R I P T I O N                  "  

                                P a r a me t e r s  w h i c h  a r e  n e c e s s a r y  t o  mo n i t o r  

                                a n d  c o n t r o l  t h e  s t a t u s  o f  MR P  d o ma i n s .  

                                "  

  : : =  {  mr p R e d u n d a n c y Gr o u p s  1  }     

     

mr p D o ma i n Ma n a g e r G r o u p    O B J E C T - GR O U P  

    O B J E C T S  {     

        mr p D o ma i n Ma n a g e r P r i o r i t y  

        }  

    S T AT U S                       c u r r e n t  
    D E S C R I P T I O N                  "  

                                P a r a me t e r s  w h i c h  a r e  a d d i t i o n a l  t o  mo n i t o r  

                                a n d  c o n t r o l  t h e  s t a t u s  o f  MR P  d o ma i n  ma n a g e r s .  

                                "  

  : : =  {  mr p R e d u n d a n c y G r o u p s  2  }     

 

mr p D o ma i n B l o c k i n g C n t r l G r o u p  O B J E C T - GR O UP  

    O B J E C T S  {     

        mr p D o ma i n MR MR e a c t O n L i n k C h a n g e    

        }  
    S T AT US           c u r r e n t  

    D E S C R I P T I O N      "  

                    P a r a me t e r s  w h i c h  a r e  o p t i o n a l  t o  mo n i t o r  a n d  c o n t r o l   

                    b l o c k i n g  b e h a v i o r  o f  MR P  d o ma i n s .  

                    "  

  : : =  {  mr p R e d u n d a n c y G r o u p s  3  }   

 

mr p D o ma i n D i a g G r o u p   O B J E C T - GR O U P  

    O B J E C T S  {     

        mr p D o ma i n E r r o r ,  

        mr p D o ma i n R i n g O p e n C o u n t ,   

        mr p D o ma i n L a s t R i n g O p e n C h a n g e ,  
        mr p D o ma i n R o u n d T r i p D e l a y Ma x ,  

        mr p D o ma i n R o u n d T r i p D e l a y Mi n ,  

        mr p D o ma i n R e s e t R o u n d T r i p D e l a y s  

        }  

    S T AT US           c u r r e n t  

    D E S C R I P T I O N      "  

                    P a r a me t e r s  w h i c h  a r e  o p t i o n a l  t o  mo n i t o r    

                    a n d  c o n t r o l  t h e  d i a g n o s t i c  s t a t u s  o f  MR P  d o ma i n s .  

                    "  
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  : : =  {  mr p R e d u n d a n c y Gr o u p s  4  }   

 

mr p D o ma i n Ad v a n c e d G r o u p   O B J E C T - GR O UP  

    O B J E C T S  {     

        mr p D o ma i n V l a n I d    

        }  
    S T AT U S           c u r r e n t  

    D E S C R I P T I O N      "  

                    P a r a me t e r s  w h i c h  a r e  o p t i o n a l  t o  mo n i t o r  a n d  c o n t r o l   

                    t h e  s t a t u s  o f  MR P  d o ma i n s .  

                    "  

  : : =  {  mr p R e d u n d a n c y G r o u p s  5  }   

 

mr p I n t e r c o n n e c t i o n B a s i c G r o u p  O B J E C T - GR O UP  

    O B J E C T S  {     

        mr p I n t e r c o n n e c t i o n N a me ,  
        mr p I n t e r c o n n e c t i o n P o r t ,  

        mr p I n t e r c o n n e c t i o n P o r t S t a t e ,  

        mr p I n t e r c o n n e c t i o n Ad mi n R o l e ,  

        mr p I n t e r c o n n e c t i o n O p e r R o l e ,  

        mr p I n t e r c o n n e c t i o n Mo d e ,  

        mr p I n t e r c o n n e c t i o n S t a t e ,  

        mr p I n t e r c o n n e c t i o n R o w S t a t u s  

        }  

    S T AT US          c u r r e n t  

    D E S C R I P T I O N     "  

                   P a r a me t e r s  w h i c h  a r e  n e c e s s a r y  t o  mo n i t o r  
                   a n d  c o n t r o l  t h e  s t a t u s  o f  Me d i a  r e d u n d a n c y   

                   I n t e r c o n n e c t i o n  d o ma i n s .  

                   "  

  : : =  {  mr p R e d u n d a n c y G r o u p s  6  }     

     

mr p I n t e r c o n n e c t i o n D i a g G r o u p   O B J E C T - GR O UP  

    O B J E C T S  {     

        mr p I n t e r c o n n e c t i o n E r r o r ,  

        mr p I n t e r c o n n e c t i o n O p e n C o u n t ,   

        mr p I n t e r c o n n e c t i o n L a s t O p e n C h a n g e ,  
        mr p I n t e r c o n n e c t i o n P e e r MAC ,  

        mr p I n t e r c o n n e c t i o n O w n MR MMAC ,  

        mr p I n t e r c o n n e c t i o n P e e r MR MMAC ,  

                mr p I n t e r c o n n e c t i o n P e e r R i n g D o ma i n UU I D  

        }  

    S T AT US           c u r r e n t  

    D E S C R I P T I O N      "  

                    P a r a me t e r s  w h i c h  a r e  o p t i o n a l  t o  mo n i t o r    

                    a n d  c o n t r o l  t h e  d i a g n o s t i c  s t a t u s  o f  Me d i a  

                    r e d u n d a n c y  I n t e r c o n n e c t i o n  d o ma i n s .  
                    "  

  : : =  {  mr p R e d u n d a n c y G r o u p s  7  }   

 

mr p I n t e r c o n n e c t i o n Ad v a n c e d G r o u p   O B J E C T - GR OUP  

    O B J E C T S  {     

        mr p I n t e r c o n n e c t i o n V l a n I d    

        }  

    S T AT US           c u r r e n t  

    D E S C R I P T I O N      "  

                    P a r a me t e r s  w h i c h  a r e  o p t i o n a l  t o  mo n i t o r  a n d  c o n t r o l   

                    t h e  s t a t u s  o f  Me d i a  r e d u n d a n c y  I n t e r c o n n e c t i o n  d o ma i n s .  
                    "  

  : : =  {  mr p R e d u n d a n c y G r o u p s  8  }   

 

 

- -  * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *  

- -   c o mp l i a n c e  s p e c i f i c a t i o n s  

- -  * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *  

mr p R e d u n d a n c y C o mp l i a n c e s  O B J E C T  I D E NT I F I E R : : =  {  mr p C o n f o r ma n c e  2  }  

 

mr p D o ma i n B a s i c C o mp l i a n c e     MO D UL E - C O MP L I ANC E  
    S T AT US                   c u r r e n t  

    D E S C R I P T I O N              "  

                B a s i c  i mp l e me n t a t i o n  r e q u i r e me n t s  f o r  MR P  s u p p o r t .  

                T h e  a g e n t  s h a l l  s u p p o r t  t h e  mo n i t o r i n g  a n d  c o n t r o l  

                o f  r e d u n d a n c y  d o ma i n s .  

                "  

    MO D U L E                        

    MAND AT O R Y - GR O UP S  {         

                      mr p D o ma i n B a s i c G r o u p  

                     }  
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    GR O UP    mr p D o ma i n Ad v a n c e d G r o u p       

    D E S C R I P T I O N              "  

                            F o r  S NMP  a g e n t s  i t  i s  o p t i o n a l  t o  s u p p o r t   

                            a d v a n c e d  mo n i t o r i n g  a n d  c o n t r o l  o f  

                r e d u n d a n c y  d o ma i n s .  
                            "  

  : : =  {  mr p R e d u n d a n c y C o mp l i a n c e s  1  }     

 

mr p D o ma i n Ma n a g e r C o mp l i a n c e   MO D UL E - C OMP L I ANC E  

    S T AT U S                   c u r r e n t  

    D E S C R I P T I O N              "  

                            Ma n a g e r  i mp l e me n t a t i o n  r e q u i r e me n t s  f o r  MR P  

                            s u p p o r t .  T h e  a g e n t  s h a l l  s u p p o r t  t h e  mo n i t o r i n g  

                            a n d  c o n t r o l  o f  r e d u n d a n c y  d o ma i n s .  

                            "  
    MO D U L E                        

    MAND AT O R Y - GR O UP S         {         

                             mr p D o ma i n B a s i c G r o u p ,  

                             mr p D o ma i n Ma n a g e r G r o u p  

                            }  

 

    G R O UP    mr p D o ma i n B l o c k i n g C n t r l G r o u p       

    D E S C R I P T I O N              "  

                 F o r  S NMP  a g e n t s  i t  i s  o p t i o n a l  t o  s u p p o r t  b l o c k i n g  c o n t r o l .  

                            "  

 
    G R O UP    mr p D o ma i n D i a g G r o u p       

    D E S C R I P T I O N              "  

                            F o r  S NMP  a g e n t s  i t  i s  o p t i o n a l  t o  s u p p o r t   

                            mo n i t o r i n g  o f  t h e  d i a g n o s t i c  s t a t u s  o f  MR P  d o ma i n s .  

                            "  

  : : =  {  mr p R e d u n d a n c y C o mp l i a n c e s  2  }  

 

mr p I n t e r c o n n e c t i o n C o mp l i a n c e     MO D UL E - C O MP L I ANC E  

    S T AT U S       c u r r e n t  

    D E S C R I P T I O N  "  
                I mp l e me n t a t i o n  r e q u i r e me n t s  f o r  MR P  I n t e r c o n n e c t i o n  s u p p o r t .  

                T h e  a g e n t  s h a l l  s u p p o r t  t h e  mo n i t o r i n g  a n d  c o n t r o l  

                o f  Me d i a  r e d u n d a n c y  I n t e r c o n n e c t i o n  d o ma i n s .  

                "  

    MO D UL E                        

    MAND AT OR Y - GR O UP S  {         

                      mr p I n t e r c o n n e c t i o n B a s i c G r o u p  

                     }  

 

    G R O U P    mr p I n t e r c o n n e c t i o n Ad v a n c e d G r o u p    
    D E S C R I P T I O N  "  

                F o r  S NMP  a g e n t s  i t  i s  o p t i o n a l  t o  s u p p o r t   

                a d v a n c e d  mo n i t o r i n g  a n d  c o n t r o l  o f  Me d i a  

                r e d u n d a n c y  I n t e r c o n n e c t i o n  d o ma i n s .  

                "  

 

    G R O U P    mr p I n t e r c o n n e c t i o n D i a g G r o u p    

    D E S C R I P T I O N  "  

                F o r  S NMP  a g e n t s  i t  i s  o p t i o n a l  t o  s u p p o r t   

                mo n i t o r i n g  o f  t h e  d i a g n o s t i c  s t a t u s  o f  Me d i a  

                r e d u n d a n c y  I n t e r c o n n e c t i o n  d o ma i n s .  
                "  

 

  : : =  {  mr p R e d u n d a n c y C o mp l i a n c e s  3  }        

 

E ND  

- -  * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *  

- -    E O F  

- -  * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *  
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An n exe A  
(normative)  

 
Vers i o n s  an tér i eu res  facu l tat i ves  d u  p ro to co l e  

d u  g es t i on n ai re  au tomat i q u e 
 

Un  apparei l  peu t  prendre  en  charge  la  rétrocompatibi l i té  avec les  vers ions  an térieures  du  
protocole  du  gestionnai re  au tomatique.  I l  do i t  pour  cela  mettre  en  œuvre  la  
fonctionnal i té  MRA,  comme défi n i  dans  l es  Articles  5 ,  6 ,  7  et  8 ,  mais  aussi :  

•  Recevoi r,  analyser et  transmettre  l es  cadres  MRA MRP_Test  avec le  con tenu  des  
données  MRP_Option  donné  au  Tableau  A. 1 :  

Tab l eau  A . 1  – MRP_Opt i o n  en  m od e  compat i b l e  po u r  l es  rem p l acemen ts  MRP_Tes t   

Nom  d e  
s u bs t i t u t i o n  

St r u c t u re  

MRP_Opti on  MRP_TLVHeader  (Type=0x7F) ,  MRP_OU I  (=0x08-00-06) ,  MRP_SubOpti on 1 ,  
[MRP_SubOpti on2]  

MRP_SubOpti on 1  MRP_Ed1 Type  (=0x00) ,  MRP_Ed1 Manu factu rerData  (=0x00 ,  0x00)  

MRP_SubOpti on2  MRP_SubTLVHeader  (Type=0x03 ,  Longueu r=0)  

 
•  Recevoi r,  analyser et  transmettre  l es  cadres  MRA MRP_TestMgrNAck et  

MRP_TestPropagateavec l e  con tenu  des  données  MRP_Option  donné  au  Tableau  A.2:  

Tab l eau  A . 2  – Cad res  MRP_Opt i o n  en  m ode  com pat i b l e  pou r  l es  rem p l acemen ts  
MRP_Tes tMg rNAck  et  MRP_Tes tPropag ate   

Nom  d e  
s u bs t i t u t i o n  

St r u c t u re  

MRP_Opti on  MRP_TLVHeader  (Type=0x7F,  Longueu r=0x1 A) ,  MRP_OUI  (=0x08-00-06) ,  
MRP_SubOpti on 1 ,  MRP_SubOpti on2  

MRP_SubOpti on 1  MRP_Ed1 Type  (=0x00) ,  MRP_Ed1 Manu factu rerData  (=0x00 ,  0x00)  

MRP_SubOpti on2  MRP_SubTLVHeader  (Type=0x01  ou  0x02, Longueu r=0x1 2) ,  MRP_Pri o ,  MRP_SA,  
MRP_OtherMRMPrio ,  MRP_OtherMRMSA,  Padd i ng  (=0x00,  0x00)  
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