
Europaisches  Patentamt 

European  Patent  Office 

Office  europeen  des  brevets 0   Publication  number: 0  4 8 3   4 3 3   A 1  

E U R O P E A N   PATENT  A P P L I C A T I O N  

0   Application  number:  90480169.3 

0   Date  of  filing:  31.10.90 

int.  CIA  G06F  9/445,  G06F  15 /16  

0   Date  of  publication  of  application:  0   Applicant:  International  Business  Machines 
06.05.92  Bulletin  92/19  Corporation 

Old  Orchard  Road 
0   Designated  Contracting  States:  Armonk,  N.Y.  10504(US) 

DE  FR  GB 
0   Inventor:  Molho,  Jacques,  Residence  "Park 

Fabron" 
268,  avenue  de  la  lanterne 
F-06200  Nice(FR) 

0   Representative:  Lattard,  Nicole 
Compagnie  IBM  France  Departement  de 
Propriete  Intellectuelle 
F-06610  La  Gaude(FR) 

0   Initialization  method  for  the  initialization  of  secondary  stations  in  an  information  processing 
system. 

00 
00 

00 
00 

0   The  initialization  method  used  in  an  information 
communication  system  including  a  main  station  (5) 
in  operative  state  connected  through  a  transportation 
way  (TW3)  to  N  secondary  stations  7  which  are  to 
be  initialized  by  the  main  station,  comprises  the  step 
of  sending  to  each  secondary  station  to  be  initialized 
a  set  of  messages  comprising  initialization  program 
modules  commno  to  all  secondary  stations  and  spe- 
cific  messages  containing  initialization  code  modules 
specific  to  each  station  and  a  table  dedicated  to 
each  station  representative  of  the  set  of  messages. 
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Field  of  the  invention 

The  present  invention  relates  to  a  decentralized 
information  processing  system  and  a  method  for 
initial  program  loading  (IPL)  of  secondary  stations 
by  a  main  station. 

Background  of  the  invention 

Distributed  information  systems  including  a 
main  station  and  several  secondary  stations  are 
already  known.  One  such  a  system  of  the  prior  art 
is  shown  in  US-P-  4  752  870.  According  to  the  IPL 
method  described  therein,  at  the  time  of  set-up  of 
one  of  the  work  stations,  a  request  for  initial  pro- 
gram  loading  is  issued  from  said  one  of  the  work 
stations  and  a  search  is  made  by  the  system 
controller  or  main  station,  among  the  secondary 
stations,  in  order  to  determine  if  at  least  one  of  the 
secondary  stations  has  completed  its  IPL.  If  such  a 
station  exists,  it  transfers  an  IPL  program  to  said 
one  of  the  work  stations  which  has  issued  the 
request  for  IPL. 

The  method  of  the  prior  art  has  the  advantage 
to  render  superfluous  the  storage  of  the  IPL  pro- 
gram  within  the  system  controller,  as  soon  as  at 
least  one  secondary  station  has  been  initialized, 
which  leads  to  less  memory  waste  within  said 
system  controller. 

However,  the  known  method  has  also  a  correl- 
ative  drawback,  in  that  the  information  transmitted 
from  one  already  initialized  station  to  another  still 
not  initialized  station  cannot  include  station-cus- 
tomized  data  and/or  program. 

Further,  the  method  described  in  the  prior  art 
renders  compulsory  the  sending  of  IPL  requests 
and  acknowledgements  to  the  system  controller, 
which  impedes  the  performance  of  the  IPL  method. 

Summary  of  the  invention 

An  object  of  the  present  invention  is  to  elimi- 
nate  the  above  cited  drawbacks.  Therefore,  in  an 
information  communication  system  including  a 
main  station  in  operative  state  connected  through  a 
transportation  way  to  a  plurality  of  N  secondary 
stations  which  are  to  be  initialized  by  said  main 
station,  an  initialization  method  is  provided  which 
comprises  the  step  of  sending  to  each  secondary 
station  to  be  initialized,  a  set  of  messages  compris- 
ing  at  least  one  program  module  and/or  data  in- 
cluding  at  least  one  table  dedicated  to  each  secon- 
dary  station,  said  table  being  representative  of  the 
structure  of  the  set  of  messages. 

According  to  a  preferred  embodiment  of  the 
invention,  said  set  of  messages  includes  initializa- 
tion  program  modules  CM  that  are  common  to  all 
the  secondary  stations. 

Further  according  to  the  invention,  said  set  of 
messages  includes  specific  messages  SMi  contain- 
ing  initialization  code  modules  that  are  specific  to 
each  secondary  station. 

5  The  main  advantages  of  the  claimed  method 
according  to  the  invention  are  that  the  program 
loading  phase  becomes  a  very  small  contributor  to 
the  overall  system  initialization  time,  and  that  the 
system  (for  example  a  communications  controller) 

io  has  an  excellent  availability  rate,  since  complete  or 
partial  initialization  or  re-initialization  can  be  done  in 
a  very  short  time,  leaving  the  system  operational 
over  a  maximal  time  range. 

More  specifically,  another  important  advantage 
75  of  the  method  according  to  the  invention  is  that 

several  secondary  stations  may  be  initialized  with  a 
customized  program  or  data,  without  need  for  ac- 
knowledgements  to  be  sent  to  the  main  station. 

20  Brief  description  of  the  drawings 

In  the  accompanying  drawings, 
Figure  1  is  a  block  diagram  representing  the 
environment  in  which  the  method  according  to 

25  the  invention  may  be  used. 
Figure  2  shows  the  memory  structure  of  a  given 
secondary  station. 
Figure  3  shows  the  organization  of  the  mes- 
sages  within  the  memory  of  the  main  station 

30  once  they  are  ready  to  be  sent. 
Figure  4  shows  the  control  pattern  of  each  ini- 
tialization  message. 
Figure  5  represents  a  customization  table  ac- 
cording  to  which  station-customized  initialization 

35  messages  are  sent  to  the  various  secondary 
stations. 

Detailed  description  of  the  invention 

40  Figure  1  represents  the  general  structure  of  a 
communication  system  (1)  in  which  the  method 
according  to  the  invention  may  be  used.  Although 
this  is  not  compulsory,  the  communication  system 
(1)  can  be  a  part  of  a  communications  controller, 

45  the  stations  (5,7)  being  in  this  case  the  line  inter- 
face  modules  of  said  communications  controller. 
But  the  invention  may  be  generalized  and  used  in 
any  communication  system  presenting  the  struc- 
ture  represented  in  figure  1  . 

50  The  communication  system  represented  in  fig- 
ure  1  comprises  a  main  station  (5)  which  is  sup- 
posed  in  operative  state,  and  N  secondary  stations 
(7  numbered  7.1  to  7.n)  connected  thereto  through 
a  transportation  way  TW(3)  of  any  type. 

55  Since  the  hardware  structure  of  the  stations 
and  of  the  transportation  way  is  not  critical  for  the 
implementation  of  the  method  according  to  the 
invention,  it  is  not  described  in  detail. 
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However,  the  main  station  (5)  is  supposed  to 
include  a  storage  (RAM  memory)  containing  var- 
ious  data  necessary  for  the  initialization  of  the 
secondary  stations,  and  a  software  component 
called  Base  Code  Loading  (BCL).  The  function  of 
this  software  component  is  to  get  information  (code 
modules  and  data)  from  the  memory  of  the  main 
station  and  to  transmit  it  to  the  various  secondary 
stations. 

According  to  the  invention,  each  secondary 
station  (7)  contains  an  EEPROM  memory  (not  re- 
presented)  wherein  a  software  component  called 
EEPROM  Loader  (EL)  is  loaded  during  manufactur- 
ing  (when  flashing  EEPROM).  Thus,  EL  represents 
the  minimum  of  "intelligence"  necessary  to  per- 
form  the  loading  into  the  EEPROM  of  the  informa- 
tion  provided  by  the  main  station  during  the  IPL 
phase. 

For  performing  the  IPL  method  according  to 
the  invention,  the  assumption  is  made  that  the 
code  and  data  that  are  to  be  sent  from  the  main 
station  to  the  secondary  stations  through  the  trans- 
portation  way  (3)  are  already  in  the  main  station 
storage.  The  BCL  component  of  the  main  station 
takes  this  code/data  and  prepares  all  the  messages 
that  will  be  sent  to  all  the  secondary  stations  for 
the  purpose  of  their  initialization. 

Thus,  the  implementation  of  the  IPL  method 
according  to  the  invention  will  cause  the  secondary 
stations  to  pass  from  a  wait  mode  state  wherein  the 
EL  code  alone  is  active  and  waits  for  data  coming 
from  the  main  station,  to  a  final  state  wherein  the 
secondary  stations  are  fully  loaded  with  the  initial- 
ization  code/data  necessary  to  render  them  fully 
operational. 

In  order  to  remedy  to  the  drawbacks  stated 
previously,  the  method  according  to  the  invention 
includes  steps  for  sending  different  types  of  in- 
formation  to  the  different  secondary  stations,  ac- 
cording  to  a  pre-established  schedule. 

Therefore,  the  information  to  be  sent  to  the 
secondary  stations  by  BCL  active  in  the  main  sta- 
tion,  is  partitioned  into  common  messages  (CM) 
which  are  messages  to  be  sent  to  all  the  secondary 
stations,  specific  messages  (SMi)(i  between  1  and 
N)  which  are  individualized  messages  needed  by 
the  stations  for  IPL  purposes,  and  a  table  Ti  (i 
between  1  and  N)  containing  the  structure  of  the 
information  to  be  sent  to  each  specific  secondary 
station. 

Figure  3  represents  schematically  the  composi- 
tion  of  a  set  of  messages  prepared  by  BCL  and 
stored  within  the  memory  of  the  main  station.  This 
set  of  messages  is  ready  to  be  sent  to  the  secon- 
dary  stations  (7)  and  consists  of  tables  T1  to  TN, 
common  messages  CM  and  specific  messages 
SMi  where  i  represents  the  number  of  the  destina- 
tion  secondary  station.  In  the  exemple  represented, 

which  is  not  limitative,  four  common  messages 
(referenced  2  to  5)  are  to  be  sent  to  all  the  secon- 
dary  stations.  Further,  four  specific  messages 
(referenced  6  to  9)  are  ready  to  be  sent  to  station 

5  1,  two  specific  messages  (referenced  6  to  7)  are 
ready  to  be  sent  to  station  2,  etc... 

Among  the  messages  sent  to  a  given  station, 
the  first  one  is  a  table  dedicated  to  that  given 
station.  This  table  contains  information  that  an- 

io  nounces  the  structure  of  the  remaining  IPL  informa- 
tion  to  be  sent  to  that  station,  in  order  for  the 
EEPROM  loader  program  of  that  station  to  load 
and  recognize  said  IPL  information.  An  example  of 
such  a  table  is  shown  in  figure  5,  and  will  be 

is  described  farther. 
According  to  the  method  of  the  invention,  the 

BCL  component  sends  all  the  messages  to  the  first 
secondary  station  S1  and  then  starts  a  timer  for  S1  . 

Then  BCL  sends  all  the  S2  IPL  messages  to 
20  S2  and  starts  a  timer  for  S2.  The  same  process  is 

repeated  for  all  the  secondary  stations,  and  con- 
sequently  the  sending  is  done  without  expecting  an 
aknowledgement  after  each  message,  and  an  ac- 
knowledgement  is  provided  by  a  secondary  station 

25  only  once  all  the  messages  have  been  sent  by 
BCL  to  that  given  station. 

After  the  sending  of  the  last  message  to  a 
given  secondary  station,  BCL  starts  a  timer  for  this 
secondary  station  for  the  following  reasons  :  EL 

30  can  send  back  BCL  four  classes  of  messages  (EL 
process  OK,  Send  messages  again,  Locking  error 
found  in  EL  process,  Non  locking  error  found  in  EL 
process)  ;  depending  on  the  EL  message,  BCL 
either  sets  a  loading  status  (OK,  KO)  for  said 

35  secondary  station,  or  sends  again  some  messages 
that  have  not  been  correctly  received  by  EL.  The 
EL  messages  are  taken  into  account  by  BCL  while 
the  timer  has  not  expired;  but,  at  expiration  of 
timer,  if  no  EL  message  has  been  received  by 

40  BCL,  then  BCL  can  either  perform  a  retry  -sending 
base  code  again-(a  maximum  number  of  retries 
has  been  already  defined),  or  set  the  said  secon- 
dary  station  in  loading  status  KO. 

In  order  to  determine  the  right  moment  to  issue 
45  acknowledgements  (from  EL  point  of  view),  each 

message  is  preceded  by  a  header  represented  in 
figure  4.  This  header  includes  a  first  indicator  (15) 
BCLO  (BCL  Origin)  used  to  check  that  the  current 
message  is  originated  by  the  BCL  software  compo- 

50  nent  of  the  main  station  (5),  and  by  no  one  else. 
The  header  includes  a  second  indicator  (17)  for 
checking  if  the  current  attached  message  is  the  last 
message  due  to  a  given  secondary  station.  A  third 
indicator  (19)  indicates  the  rank  of  the  attached 

55  message  among  the  series  of  messages  sent  to  a 
given  secondary  station  and  a  fourth  indicator  (21) 
is  used  for  giving  the  number  of  significant  bytes  of 
the  attached  message. 

3 
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The  memory  structure  of  a  station  (primary  or 
secondary),  shown  in  figure  2,  is  composed  with  3 
parts  :  an  EEPROM  part  (25),  flashed  at  manufac- 
turing  with  EEPROM  code,  a  bufferized  area  A1 
(29)  which  is  the  communication  area  between 
hardware  levels  and  software  ones,  and  a  linear 
area  A2  (27)  which  is  the  software  working  area  (it 
contains  the  software  codes  and  associated  data). 

The  customization  table  (23)  described  in  fig- 
ure  5  is  dedicated  to  a  given  Si  secondary  station. 
It  contains  the  list  of  pieces  of  code/data  that  are  to 
be  sent  to  Si,  and  for  each  of  this  piece,  the 
following  information  is  described  :  name  of  the 
piece,  is  this  piece  to  be  transfered  from  A1  area 
(29)  to  A2  area  (27),  is  this  piece  to  be  activated 
within  A2  area  (27),  and  at  least,  the  numbering 
(following  BCL/EL  protocol)  of  the  messages  that 
constitute  the  piece. 

Claims 

1.  In  an  information  communication  system  in- 
cluding  a  main  station  (5)  in  operative  state 
connected  through  a  transportation  way  TW(3) 
to  a  plurality  of  N  secondary  stations  Si(7) 
which  are  to  be  initialized  by  said  main  station, 
an  initialization  method  comprising  the  step  of 
sending  to  each  secondary  station  Si(7)  to  be 
initialized,  a  set  of  messages  comprising  at 
least  one  program  module  and  data  including 
at  least  a  table  Ti(23)  dedicated  to  each  secon- 
dary  station,  said  table  being  representative  of 
the  structure  of  the  said  set. 

2.  A  method  according  to  claim  1,  wherein  said 
set  of  messages  includes  initialization  program 
modules  CM  that  are  common  to  all  the  secon- 
dary  stations. 

3.  A  method  according  to  claim  1,  wherein  said 
set  of  messages  includes  specific  messages 
SMi  containing  initialization  code  modules  that 
are  specific  to  each  secondary  station. 

4.  A  method  according  to  claims  1  to  3,  wherein 
said  set  of  messages  includes  both  a  table  Ti 
dedicated  to  each  secondary  station,  common 
initialization  code  modules  and  specific  initial- 
ization  code  modules. 

5.  A  method  according  to  claim  4,  wherein,  upon 
completion  of  the  transmission  of  all  the  mes- 
sages  (Ti,  CM,  SMi)  to  a  given  secondary 
station,  a  timer  is  started  for  each  secondary 
station  Si. 

6.  A  method  according  to  anyone  of  the  preced- 
ing  claims,  wherein,  prior  to  their  sending  to 
the  secondary  stations  (7),  the  initialization 
code  and/or  data  messages  are  prepared  by  a 

5  software  component  BCL(9)  and  stored  within 
a  memory  in  the  main  station  (5). 

7.  A  method  according  to  anyone  of  the  preced- 
ing  claims,  wherein  each  secondary  station  (7) 

io  contains  an  EEPROM  memory  (25)  and  a 
piece  of  software  EL(11)  for  loading  the  Ti,  CM 
and  SMi  messages  sent  by  said  main  station. 

8.  A  method  according  to  anyone  of  the  preced- 
15  ing  claims,  wherein  said  messages  contain  a 

header  including: 
-  a  first  indicator  (15)  for  checking  that 

said  message  is  originated  by  said  soft- 
ware  component  BCL  of  the  main  station 

20  -  a  second  indicator  (17)  for  checking  if 
the  current  attached  message  is  the  last 
message  due  to  a  given  secondary  sta- 
tion, 

-  a  third  indicator  (19)  giving  the  rank  of 
25  the  attached  message  among  the  series 

of  messages  sent  to  a  given  secondary 
station,  and, 

-  a  fourth  indicator  (21)  for  giving  the  num- 
ber  of  significant  bytes  of  said  message. 
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