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____________ 

 
MULTIMEDIA HOME SERVER SYSTEMS –  

FILE  ALLOCATION  SYSTEM WITH  MIN IMIZED REALLOCATION   
 

FOREWORD 

1 )  The  I n ternati onal  E lectrotechn i cal  Commiss ion  ( I EC)  i s  a  worl dwide  organ ization  for standard ization  compris i ng  
a l l  n ational  e l ectrotechn ical  commi ttees  ( I EC National  Comm i ttees).  The  object  of I EC i s  to  promote  
i n ternati ona l  co-operation  on  a l l  questions  concern i ng  standard i zati on  i n  the  e l ectri cal  and  e l ectron ic  fi e l ds .  To  
th i s  end  and  i n  add i ti on  to  other acti vi ti es,  I EC publ i shes  I n ternational  Standards,  Techn ical  Speci fi cations,  
Techn ical  Reports ,  Publ i cl y Avai l abl e  Speci fi cati ons  (PAS)  and  Gu ides  (hereafter referred  to  as  “ I EC  
Publ i cation (s )” ) .  Thei r preparation  i s  en trusted  to  techn ical  commi ttees;  any I EC Nati onal  Commi ttee  i n terested  
i n  the  subj ect  deal t  wi th  may parti ci pate  i n  th i s  preparatory work.  I n ternational ,  governmental  and  non -
governmental  organ izations  l i a i s i ng  wi th  the  I EC a l so  parti cipate  i n  th i s  preparation .  I EC col l aborates  cl osel y 
wi th  the  I n ternational  Organ i zation  for Standard ization  ( I SO)  i n  accordance  wi th  cond i t i ons  determ ined  by 
agreement between  the  two  organ i zati ons.  

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

3)  I EC Publ i cations  have  the  form  of recommendations  for i n ternational  use  and  are  accepted  by I EC National  
Commi ttees  i n  that  sense.  Whi l e  a l l  reasonable  efforts  are  made  to  ensure  that  the  techn ical  content  of I EC  
Publ i cations  i s  accu rate,  I EC  cannot  be  hel d  responsi ble  for the  way i n  wh ich  they are  used  or for any 
m i s i n terpretation  by any end  u ser.  

4)  I n  order to  promote  i n ternational  u n i form i ty,  I EC National  Commi ttees  undertake  to  app ly I EC Pub l i cations  
transparentl y to  the  maximum  extent  poss ible  i n  the i r national  and  reg i onal  publ i cati ons.  Any d i vergence  
between  any I EC Pub l i cation  and  the  correspond i ng  national  or reg i onal  publ i cati on  shal l  be  cl earl y i n d icated  i n  
the  l atter.  

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

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

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

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

9)  Attention  i s  d rawn  to  the  poss ibi l i ty that  some of the  e l ements  of th i s  I EC Publ i cation  may be  the  subject  of 
paten t ri gh ts .  I EC shal l  not  be  hel d  responsibl e  for i den ti fyi ng  any or a l l  such  patent  ri gh ts.  

I n ternational  Standard  I EC 62842  has  been  prepared  by techn ical  aerea  8 :  Mu l timed ia  home 
systems  and  appl ications  for end-user network of I EC techn ical  committee  1 00:  Aud io,  vi deo  
and  mu l timed ia  systems  and  equ ipment.  

The  text of th is  techn ical  report i s  based  on  the  fo l l owing  documents :  

CDV Report  on  voti ng  

1 00/2367/CDV 1 00/2459/RVC 

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

Th is  publ ication  has  been  drafted  i n  accordance wi th  the  I SO/IEC  D irecti ves,  Part 2 .  
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The  committee  has  decided  that  the  con ten ts  of th is  publ ication  wi l l  remain  unchanged  un ti l  
the  stabi l i ty date  i nd icated  on  the  I EC  websi te  under "h ttp: //webstore. iec.ch"  i n  the  data  
re lated  to  the  speci fic  publ ication .  At  th is  date,  the  publ ication  wi l l  be  

•  reconfi rmed ,  

•  wi thdrawn ,  

•  rep laced  by a  revised  ed i tion ,  or 

•  amended .  

A b i l i ngual  vers ion  of th is  publ ication  may be  i ssued  at  a  l ater date.  
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INTRODUCTION  

Recentl y,  hard  d isk and  B lu -ray D isc 1  recorders  have  become popu lar in  the  home to  record  
te levis ion  programmes.  Normal l y a  Hard  D isk Recorder (HDR)  is  used  for time  sh i ft  and  a  B l u -
ray D isc (BD)  is  used  for l ibrary.  When  an  HDR i s  used  for time sh i ft,  te levis ion  programmes 
are  recorded  and  p layed ,  then  many of them  are  de leted  to  reuse  the  spaces  for other 
programmes  to  be  recorded .  These  programmes  are  stored  as  fi les  i n  a  hard  d isk d ri ve  (HDD)  
us ing  a  fi l e  system .  Continuous  record ing  and  deletion  of programmes  involves  the  
con tinuous  s toring  and  deletion  of fi les  i n  the  fi le  system .  Televis ion  programme streams  
i nclude  at  l east vi deos  and  an  e lectron ic programme gu ide  (EPG).  The  HDR stores  videos  i n  a  
l ong ,  variable  l ength  fi l e  depend ing  on  the  qual i ty and  record ing  hours.  Compared  wi th  vi deos,  
EPG  re lated  i n formation  i s  stored  in  a  shorter fi l e  or fi les  bu t i s  often  updated .  Th is  con tinuous  
creation ,  deletion  and  updating  of fi l es  of d i fferent l eng ths  final l y causes  the  fi l es  to  be  stored  
i n  fragments,  and  the  system  performance  becomes very l ow.  

I n  a  computer,  defragmentation  tools  are  provided  to  solve  the  problem  of a  fragmented  fi l e  
system .  Normal l y defragmentation  wi th  real location  of fi l es  i n  sequence takes  a  l ong  time and  
the  end  user cannot bu t wai t for the  completion  of the  defragmentation ,  wi th  no  other activi ty.  
I n  the  home server envi ronment,  a  smarter solu tion  to  resolve  th is  problem  needs  to  be  
provided .  

The  recent newly developed  HDD features  wi l l  be  reflected  in  the  next version  of the  s tandard .  

___________ 

1  B l u -ray D i sc™  i s  a  trademark of the  B l u -ray D i sc  Association .  Th i s  i n formation  i s  g i ven  for the  conven i ence  of 
users  of th i s  document and  does  not  consti tu te  and  endorsement  by I EC of the  product named .  
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MULTIMEDIA HOME SERVER SYSTEMS –  
FILE  ALLOCATION  SYSTEM WITH  MIN IMIZED REALLOCATION  

 
 
 

1  Scope 

This  I n ternational  Standard  speci fies  the  method  for a l l ocating  requested  fi le  space  wi th  no  
fragmentation ,  to  m in im ize  the  need  for real location  of fragmented  fi les  i n  the  Un iversal  D isc 
Format (UDF)  fi le  system  appl ied  to  hard  d isk d rives  used  in  hard  d isk recorders.  

2  Normative references  

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

I SO/IEC 1 3346  (a l l  parts) ,  Information technology – Volume and file  structure of write-once 
and rewritable  media  using non-sequential recording for information  

I SO/IEC 1 3346-1 : 1 995,  Information technology – Volume and file structure of write-once and 
rewritable media using non-sequential recording for information interchange – Part 1 :  General 

I SO/IEC 1 3346-3: 1 999,  Information technology – Volume and file structure of write-once and 
rewritable media  using non-sequential recording for information interchange – Part 3:  Volume 
structure  

I SO/IEC 1 3346-4: 1 999,  Information technology – Volume and file structure of write-once and 
rewritable media using non-sequential recording for information interchange – Part 4: File  
structure  

OSTA UDF2. 01 : 200,  Information technology – OSTA  Universal Disk Format Specification,  
Revision 2. 01  

Secure  Un iversal  D isk Format Speci fication  Revis ion  1 . 00,  Optical Storage Technology 
Association (OSTA) ,  h ttp: //www.osta. org /  

3 Terms,  defin i tions,  abbreviations  and  notation  

3. 1  Terms and  defin i tions  

For the  purposes  of th is  document,  the  fol l owing  terms  and  defin i ti ons  apply.  

3. 1 . 1   
parti tion  

reg ion  a l located  to  a  fi l e  system  by a  d isk volume space  management system  

3. 1 .2   
vi rtual  container parti tion  
virtua l  parti tion  contain ing  a  parti tion  wh ich  has  a  m in imum  s ize  of power-of-2  of a l l ocation  
un i t  s i ze  of the  d isk  
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3. 1 .3   
buddy 
reg ion  a l location  method  where  a  g iven  reg ion  having  a  power-of-2  un i t  s i ze  i s  recurs ive l y 
d ivided  in to  two  equal  s i ze  reg ions  (as  'budd ies ')  un ti l  i t  reaches  to  one  un i t i n  s i ze  and ,  i f a  
reg ion  of a  g iven  s i ze  i s  requested ,  the  smal lest free  power-of-2  un i t  s i ze  reg ion  that  can  
con tain  the  requested  s i ze  reg ion  is  a l l ocated  

3. 1 .4   
Concatenation  of power of 2  
CoPo2  
bas ic  a l l ocation  method  of th is  s tandard  

3. 1 .5   
d ivide  
process  of obta in ing  d ivi ded-parti ti ons  through  fi rst i den ti fying  master-d ivided  parti ti ons,  then  
appl ying  the  buddy method  to  them  to  get d i vi ded-parti ti ons  and  final l y a l l ocating  d i vi ded -
parti ti on  numbers  

3. 1 .6   
master-d ivid ing  

process  of i den ti fying  the  master-d ivided-parti ti on  i n  the  fi rst  process  of d i vi d ing  

Note  1  to  en try:  When  the  s i ze  of a  parti ti on  i s  a  power-of-2  un i t  s i ze,  the  parti ti on  as  a  whol e  consti tu tes  a  
master-d i vi ded  parti ti on .  

Note  2  to  en try:  When  the  s i ze  of a  parti ti on  i s  expressed  as  the  sum  of mutual l y d i fferent  power-of-2  s i zes  wi th  
the  power-of-2  s i ze  that  consti tu tes  the  sum ,  consti tu te  the  parti ti on  as  a  concatenati on  of the  areas  i n  the  
sequence  of those  s i zes  as  master-d ivi ded  parti ti ons  i n  decreas ing  order of s i ze.  

3. 1 .7   
master-d ivided-parti tion  

d ivided  parti ti on  identi fied  by master-d ivid ing  

3. 1 .8   
one  un i t  in  s ize  

predeterm ined  m in imum  un i t  of memory s i ze  that can  be  a l l ocated  

3. 1 .9   
d ivided-parti tion  
parti tion  i denti fi ed  by d ivi d ing  the  master-d ivided  parti tions  i n  a  g iven  parti tion  recurs ivel y in  
ha l f un ti l  i t  reaches  one  un i t  i n  s i ze  

3. 1 . 1 0   
d ivided-parti tion  l evel  
l evel  va lue  of a  d ivi ded-parti ti on  expressed  by the  power-of-2  va lue  of the  d ivided  parti ti on  
compared  to  un i t  s i ze  

Note  1  to  en try:  Th i s  i s  often  abbreviated  as  l evel  n  (where  n  speci fi es  l evel  number).  

3. 1 . 1 1   
parti tion  l evel  
l evel  n  
abbreviation  of d i vided-parti ti on  l evel ,  normal l y used  in  a  s imple  form ,  ' l evel  n '  

3. 1 . 1 2   
d ivided-parti tion  pai r 

pair of d i vi ded-parti ti on  formed  by d i vid i ng  a  d ivi ded-parti tion  i n to  two  halves  as  budd ies  
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3. 1 . 1 3   
d ivided-parti tion  number 
number ass igned  to  d i vi ded-parti ti ons  i n  the  process  of d i vid ing  a  g i ven  parti tion  from  top 
l evel  to  the  l owest l evel  i ncremental l y 

Note  1  to  en try:  Numbers  are  assigned  to  each  d i vi ded -parti ti on  from  top  to  bottom  and  from  l eft  to  ri gh t  i n  the  
same l evel  wi th  the  starti ng  number 1 ,  counti ng  up  by one.  

3. 1 . 1 4   
master-d ivided-parti tion  number 
d ivided -parti tion  number ass igned  to  each  master-d ivided -parti tion  

3. 1 . 1 5   
master-d ivided  parti tions  table  

table  for manag ing  the  master-d ivided  parti ti ons  

3. 1 . 1 6   
master-d ivided-parti tion  number management  table  
table  for manag ing  the  master-d ivided -parti tion  number i n  contrast wi th  each  d ivi ded -parti tion  
l evel  

3. 1 . 1 7   
end  posi tion  management table  
table  for manag ing  the  maximum  d ivided -parti tion  number assigned  in  each  d i vi ded-parti ti on  
l evel  

3. 1 . 1 8   
h ighest d ivided-parti tion  l evel  management table  

table  for manag ing  the  h i ghest d i vi ded -parti tion  l evel  for the  parti ti on  

3. 1 . 1 9   
mu l ti level -d ivided  parti tion  management tables  
three  tab les  for manag ing  the  d i vi ded -parti tions  

Note  1  to  en try:  The  th ree  tables  are  the  master d i vi ded -parti ti on  number management  table,  the  end  pos i ti on  
management tabl e  and  the  h i ghest d i vi ded -parti ti on  l evel  management  table.  

3. 1 .20   
mu l ti level -d ivided-parti tion  al location  table  

table  for manag ing  the  mu l ti level -d ivided  parti ti ons  state  i n  each  level  wi th  2  b i ts  

3. 1 .21   
segment 

reg ion  to  be  taken  or a l l ocated  from  a  parti tion  

Note  1  to  en try:  I f the  s i ze  of a  reg ion  i s  power-of-2  u n i t  s i ze ,  the  reg ion  cons ists  of one  d i vi ded  parti ti on .  

Note  2  to  en try:  I f the  s i ze  of a  reg ion  i s  a  sum  of pol ynom ial s  of power-of-2  of a  un i t  s i ze,  the  reg i on  consists  of a  
concatenation  of mu l ti l evel  d i vi ded -parti ti ons,  each  correspond i ng  to  one  pol ynom ial  component,  and  i t  i s  taken  
from  the  container d i vi ded-parti ti on  for a  segment.  

3. 1 .22   
mu l ti level -d ivid ing  
procedure  for obtain ing  a  reg ion  as  a  segment,  consisting  of the  concatenation  of mu l ti l evel  
d i vi ded -parti tion  decreasing  order i n  s i ze,  of wh ich  each  corresponds  to  one  power-of-2  
pol ynom ia l  component  
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3. 1 .23   
container d ivided  parti tion  for a  segment  
simple  power-of-2  reg ion  determ ined  by round ing  up  the  s i ze  of a  pol ynom ial -based  requested  
segment to  the  s ize  of the  nearest s imple  power-of-2  reg ion  and  that s imple  reg ion  wi l l  cons ist  
of the  segment to  be  al l ocated  and  ad jacent-mu l ti l evel -segment 

3. 1 .24   
ad jacent-multi level -segment  
segment ad jacent to  the  a l located  mu l ti level -segment of wh ich  each  component d i vi ded-
parti ti on  is  a l located  in  increas ing  order of s i ze,  and  wh ich  consti tu tes  the  rest  of the  
con tainer d ivided-parti tion  for a  segment 

3. 1 .25   
fi rst-pass-al location  
fi rst  step  to  a l l ocate  a  segment,  to  obta in  a  m in imum  d ivided  parti ti on  i nclud ing  the  requested  
segment 

Note  1  to  en try:  I f a  segment  i s  a  s i ng le  l evel  d i vi ded-parti t i on ,  the  a l l ocation  i s  completed ,  bu t  i f a  segment  i s  
mu l ti l evel ,  the  process  con ti nues  to  a  second -pass  a l l ocation .  

3. 1 .26   
second-pass-al location  
second  step  to  a l l ocate  a  mu l ti level  segment,  i n  a  segment a l l ocation ,  where  the  mu l ti l evel -
d ivid ing  is  appl i ed  to  the  d ivi ded -parti tion  obta ined  from  the  fi rst-pass-al l ocation  

3. 1 .27   
provisional-al location  
procedure  to  get  a  segment,  where,  i f a  d i vi ded-parti ti on  i nclud ing  the  target segment i s  not  
found ,  a  search  for the  avai l able  upper level  of a  d ivided -parti tion  is  requested  and  the  
d i vi ded -parti tion  found  i s  a l l ocated  as  provisional  a l location  

Note  1  to  en try:  After getti ng  a  provis i ona l  d i vi ded -parti ti on ,  fi rst-pass-a l l ocati on  conti nues  and  i n  the  case  of 
a l l ocati ng  a  mu l ti l evel -segment,  second-pass-al l ocati on  con ti nues.  

3. 1 .28   
al location  state  

d ivided -parti tion  s tate  i n  view of a l location ,  cl ass i fied  i n to  avai l able,  occupied  and  reserved  

3. 1 .29   
avai lable  

al l ocation  state  showing  the  d i vi ded -parti ti on  is  free  to  use,  mean ing  avai lable  

Note  1  to  en try:  D ivi ded-parti ti ons  are  cl assi fi ed  i n to  fi rst-pass-avai l ab le  and  second -pass-avai l able.  When  
search i ng  for a  free  d i vi ded -parti ti on ,  s tart  by search i ng  for fi rst-pass-avai l able  and  then  search  for second -pass-
ava i l able.  

3. 1 .30   
fi rst-pass-avai lable  

i n i tia l  avai lab le  state  ass igned  to  free  d ivided-parti ti ons  

Note  1  to  en try:  When  an  occupied  d i vi ded-parti ti on  becomes  free,  i ts  a l l ocation  s tate  i s  set  as  fi rst-pass-
ava i l able.  

3. 1 .31   
second-pass-avai lable  
avai l able  al l ocation  s tate  assigned  to  each  component d ivided -parti tion  of ad j acent-mu l ti l evel -
segments,  after a l l ocation  of the  mu l ti level -segment 

3. 1 .32   
occupied  
al location  state  showing  the  d ivi ded-parti tion  is  i n  use  
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3. 1 .33   
reserved  
d ivided -parti tion  a l l ocation  state  that  i s  not  appropriate  to  class i fy i n to  avai l able  or occupied  

Note  1  to  en try:  D i vi ded -parti ti ons  other than  avai l able  or occupied  are  set  as  reserved .  When  getti ng  a  segment  
th rough  provis i onal -a l l ocati on ,  the  a l l ocated  top  d i vi ded -parti t i on  and  the  d i vi ded -parti ti ons  i n  l ower l evel s  shal l  be  
set  as  reserved .  

3. 1 .34   
master boot record  

conventional  parti tion ing  record  in  l og ical  b l ock address  0  of HDD  

3. 1 .35   
log ical  b lock address  

address  scheme used  for HDD  volume space  

3. 1 .36   
log ical  sector number 

address  scheme used  for UDF  volume i n  HDD volume space  

Note  1  to  en try:  UDF  vol ume  m igh t  be  restri cted  i n  the  fi rst  parti ti on  of HDD.  LSN  =  LBA −  63 .  

3. 1 .37   
log ical  b lock number 

address  scheme used  for UDF  parti ti on  i n  UDF  volume space  

Note  1  to  en try:  LBN  =  LSN  −  257.  

3.2  Abbreviations  

HDD  Hard  D isk Drive  

MBR Master Boot Record  

LBA Log ical  B lock Address  

LSN  Log ical  Sector Number 

LBN  Log ical  B lock Number 

OS  Operating  System  

UDF  Un iversal  D isk Format 

3.3  Notation  

Un iversal  d isk format (UDF)  i s  an  appl ication  of the  I SO/I EC  1 3346  series  and  the  
speci fication  of the  data  structure  always  has  a  reference to  the  correspond ing  part of 
I SO/IEC  1 3346  in  the  form  of “ I SO/I EC-x. a.b . c”  where  x  i s  a  part number and  a . b. c  i s  the  
paragraph  number.  I n  Clause  9 ,  data  structure  is  described  i n  C- l ike  form .  The  fi e lds  i n  the  
form  that need  explanation  are  wri tten  i n  bold ,  and  the  explanation  is  provided  j ust  after the  
structu re.  

These  standard-speci fic  compound  words  are  expressed  by words  concatenation  wi th  h yphen.  

4 Precondi tion  and  the pol icy 

4.1  Precondi tions  

When  applying  UDF  on  HDD,  the  precond i ti ons  cons idered  are  as  fol lows:  

a)  a  d isk volume i s  configured  wi th  parti tions  managed  by the  parti tion  manager for the  HDD  
system .  Each  parti tion  is  a  contiguous  reg ion ;  
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b)  a  parti tion  i s  a  con tiguous  reg ion  wh ich  i s  an  i n teger mu l ti p le  of a  cl uster,  wh ich  is  an  
i n teger mu l tip le  of a  sector.  

4.2  Pol icy 

Th is  s tandard  appl ies  the  a l location  method  wh ich  tri es  to  a l l ocate  the  larger free  space as  far 
as  possib le.  Us ing  th is  method  of a l l ocation ,  the  poss ib i l i ti es  of fragmentation  and  real l ocation  
are  m in im ized .  

The  buddy system  can  a l l ocate  the  m in imum  con tiguous  power-of-2  cl uster reg ion  wh ich  
con tains  the  requested  s ize.  The  reg ion  of the  clusters  l eft over the  requested  s i ze,  wh ich  are  
waste,  are  ca l l ed  s l ack.  The  s lack s i ze  becomes  l arger and  larger,  when  the  requested  s i ze  
become larger.  Th is  i s  the  reason  why the  buddy system  on l y appl ies  to  memory management  
systems  i n  the  smal l  system  and  does  not appl y to  the  fi l e  system .  

The  CoPo2  (concatenation  of power-of-2)  resolves  the  problem  of buddy,  wh ich  he lps  to  use  
the  s lack,  and  can  be  appl ied  to  the  fi l e  system  wh ich  m in im izes  the  poss ib i l i ti es  of 
fragmentation  and  real l ocation .  

5 Method  to  be appl ied-CoPo2  

I n  buddy,  a  reg ion  expressed  i n  b i nary 1 000  i n  cl uster s i ze,  a  possib le  d ivided  parti ti on  that 
cou ld  be  al l ocated  can  be  expressed  as  a  tree  of d i vi ded  parti ti ons  from  si ze  1 000  ( l evel  3)  to  
0001  ( l evel  0) :  

D ivided-parti ti on  l evel  

(#0, #1 )  l evel  3  
(s i ze=1 000)  

(#0, #2)  (#1 , #3)  l evel  2  
(s i ze=01 00)  

(#0 , #4)  (#1 , #5)  (#2 , #6)  (#3, #7)  l evel  1  
(s i ze=001 0)  

(#0 , #8)  (#1 , #9)  (#2 , #1 0)  (#3, #1 1 )  (#4, #1 2)  (#5, #1 3)  (#6, #1 4)  (#7, #1 5)  l evel  0  
(s i ze=0001 )  

 

I n  the  above tree,  each  d ivi ded  parti tion  i s  expressed  as  “(#level - i n ternal -d ivided-parti ti on-
number,  #d ivided-parti tion-number- in -tree)” .  I n  other words,  i n  two  parenthes is ,  the  hash  s ign  
expresses  a  sequentia l  number,  fol l owed  by the  d i vi ded  parti ti on  number fol lowed  by a  
comma to  separate  the  fol l owing  express ion  fo l l owed  by a  hash  s i gn  to  express  a  sequential  
number fo l l owed  by the  d i vided-parti ti on  number in  the  tota l  tree.  

To  obtain  a  01 01  s i ze  segment i n  the  tree,  a  solu tion  is  getting  d ivi ded  parti ti on  number i n  
tree  #2  and  #1 2.  ( in  the  fol l owing ,  #n  expresses  d i vi ded-parti tion -number-in -tree).  I n  buddy 
th is  so lu tion  is  not avai l able,  i nstead  the  m in imum  size  of d ivided-parti ti on  that con tains  #2  
and  #1 2  is  obta ined ,  wh ich  i s  #1 .  I n  real i ty #2  and  #1 2  are  used  i n  #1 ,  and  the  #1 3  and  #7  are  
l eft and  become slack and  cou ld  not  be  used .  

I n  buddy,  a  cl uster that i s  the  mu l ti p le  of a  sector i s  used  as  the  bas ic a l l ocation  un i t.  To  
manage  the  cluster al l ocation  state  i n  buddy,  one  b i t  i s  used  to  express  'occupied '  or 
'avai lable' .  W i th  th is  method ,  the  s lack cannot be  managed .  To  manage s lack,  each  d i vided -
parti tion  state  requ i res  two b i ts  for s tate  management.  

The  key states  of a  d i vi ded-parti ti on  can  be  'occupied '  or 'avai l able ' .  I n i ti al l y,  on l y #1  i s  
avai l able  where  a  space  can  be  a l l ocated .  The  other d ivi ded-parti ti ons  belong  to  the  #1  and  
cannot be  a l l ocated .  But  when  a  s i ze  01 01  segment i s  a l l ocated ,  #1  g i ves  control  for space  
management to  the  l ower l ayer d i vided -parti ti ons  and  #2  and  #1 2  become occupied  and  
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concatenated  together to  form  a  segment of s ize  01 01 .  As  a  resu l t,  the  s tates  of the  upper 
and  l ower layer d i vided-parti ti ons  change.  I n  th is  process  #1 3  and  #7,  that i s  a  s lack i n  buddy,  
form  an  ad j acent-mu l ti l evel -segment and  become avai l ab le  space i n  the  ad jacent  area  of the  
a l l ocated  segment.  

Cons idering  the  practical i ty of optimum  usage  of 2  b i ts ,  d ivi ded-parti ti ons  are  class i fi ed  as  
fol lows:  

a)  avai l able(0x),  where  space can  be  al l ocated ,  i s  cl assi fied  i n  two  states  as  avai l able1 (00)  
and  avai lable2(01 )  that i s  normal l y a  s lack area  i n  buddy but  avai lab le  i n  th i s  system .  

b)  occupied(1 x) ,  where  space cannot be  a l located ,  i s  class i fied  i n  two s tates  as  i n -use(1 1 )  
and  reserved(1 0).  I n -use  is  used  for a l l ocated  d i vi ded-parti ti ons.  Reserved  is  used  for the  
d ivi ded -parti tions  wh ich  depend  on  the  upper or lower l ayer of a  d i vi ded -parti tion  i n  
a l l ocations  and  are  reserved  for a l l ocation  decis ion .  

I n  summary,  the  state  states  shrink i n to  four,  as  fo l l ows:  

– avai lable(0x)  

•  avai lab le1 (00)-avai l able  i n  normal ;  

•  avaiable2(01 )-become avai lable  in  ad j acen t-mu l ti l evel -segment;  

– occupied(1 x)  

•  reserved(1 0) ;  

•  I i n -use(1 1 ).  

Using  those  states  expla ins  the  state  change us ing  a  s imple  parti tion :  

The  i n i tia l  state  of a  parti ti on  i n  tree  form  is  as  fo l l ows:   

(#0,#1 ;00) l evel  3  
(s i ze=1 000)  

(#0,#2; 1 0) (#1 ,#3; 1 0) l evel  2  
(s i ze=01 00)  

(#0,#4; 1 0) (#1 ,#5; 1 0) (#2,#6; 1 0) (#3,#7; 1 0)  l evel  1  
(s i ze=001 0)  

(#0,#8; 1 0) (#1 ,#9; 1 0) (#2,#1 0; 1 0)  (#3,#1 1 ; 1 0) (#4,#1 2; 1 0)  (#5,#1 3; 1 0)  (#6,#1 4; 1 0) (#7,#1 5; 1 0)  l evel  0  
(s i ze=0001 )  

 

on l y #1  i s  avai lable1  (00)  and  the  others  are  a l l  reserved(1 0).  I f a  s i ze  01 01  segment i s  
a l l ocated ,  the  states  change  as  fol lows:  

– #1  changes  to  reserved(1 0) ;  

– #2  changes  to  i n -use(1 1 )  and  no  change  in  the  l ower level  d i vided-parti ti ons  i n  the  g roup;  

– #3  has  no  change,  bu t  

– #1 2  changes  to  i n -use(1 1 ) ;  

– #7  and  #1 3  change  to  avai l ab le2 ;  

– #1 4  and  #1 5  have  no  change.  
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The  fol l owing  are  the  changes  made  expressed  in  tree  form :  

(#0,#1 ; 1 0) l evel  3  
(s ize=1 000)  

(#0,#2; 1 1 )  (#1 ,#3; 1 0)  l evel  2  
(s ize=01 00)  

(#0,#4; 1 0) (#1 ,#5; 1 0)  (#2,#6; 1 0)  (#3,#7;01 )  l evel  1  
(s ize=001 0)  

(#0,#8; 1 0) (#1 ,#9; 1 0)  (#2,#1 0; 1 0) (#3,#1 1 ; 1 0) (#4,#1 2; 1 1 )  (#5,#1 3;01 )  (#6,#1 4; 1 0) (#7,#1 5; 1 0) l evel  0  
(s ize=0001 )  

 

6 Explanation  of basic method  CoPo2  

6.1  Basics  

I n  the  h istory of fi le  a l l ocation ,  space  management was  based  on  the  occupation  s tate  states  
of basic a l l ocation  un i t.  Each  a l location  un i t has  a  one  b i t  state  showing  occupied  or free.  I n  
order to  a l l ocate  a  l ong  fi l e,  free  al l ocation  un i ts  are  requested  of sufficien t tota l  s i ze.  Th is  
bottom  up  approach  i s  t ime-consum ing  and  the  a l gori thm  i tsel f has  the  basic problem  that i t  
causes  fragmentation .  

The  better way i s  taking  a  top-down  approach  us ing  buddy and  improving  the  buddy to  make 
s lack avai l able.  Us ing  th is ,  any s i ze  expressed  by b inary notation  can  be  a l l ocated  
con tiguousl y wi th  concatenation  of the  d i vi ded-parti tions  each  mapped  to  the  b inary ones  of 
the  b i nary s i ze.  

Based  on  these  considerations,  the  method  i s  named  CoPo2  (concatenation  of power-of-2) .  

6.2  Two choices  to  apply CoPo2  to  an  existing  parti tion  scheme 

6.2. 1  General  

Unfortunatel y existi ng  parti ti ons  do  not use  a  power-of-two s ize  of basic a l l ocation  un i t.  To  
appl y buddy to  such  existi ng  parti tions,  two  approaches  can  be  considered .  These  are  appl i ed  
to  existing  parti tions  and  to  vi rtua l  con tainer parti ti ons.  

6.2.2  Applying  to  an  existing  parti tion  

Buddy cou ld  not be  appl ied  to  s ize  1 01 1  of bas ic a l l ocation  un i t of a  parti ti on .  I f th is  parti tion  
is  considered  as  a  concatenation  of buddy d ivi ded -parti tions  of s i zes  1 000(8) ,  001 0(2)  and  
0001 (1 )  of basic a l location  un i t,  buddy can  be  appl i ed  for each  d i vided -parti ti on  as  master.  Let  
th is  method  of parti ti on ing  be  cal l ed  master parti tion ing  and  name the  d i vided -parti tions  as  
master d i vided-parti ti ons.  Th is  configuration  of parti ti on  is  defi ned  by a  master d i vided-
parti ti on  table  and  expressed  as  1 01 1 .  

I n  the  fol l owing ,  #1 ,  #8  and  #1 9  are  the  master d i vi ded -parti ti ons  and  quoted  wi th  double  
parentheses.  I n  th is  d i vi ded-parti tion  numbering ,  pu t  the  most  upper level  d i vided -parti ti on  as  
#1  and  put  con ti nuous  numbers  to  downward  and  l eft to  righ t i n  the  same level .  
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s i ze(1 1 =8+2+1 )  ((8                                                                  ) )  ( (2            ) )  ( (1  ) )  

l evel  3(s ize8)  ((#1                                                               ) )  

l evel  2(s i ze4)  (#2                              )  (#3                             )  

l evel  1 (s i ze2)  (#4            )  (#5            )  (#6            )  (#7           )  ( (#8           ) )  

l evel  0(s i ze1 )  (  #9)  (  #1 0)  (#1 1 )  (#1 2)  (#1 3)  (#1 4)  (#1 5)  (#1 6)  (#1 7)  (#1 8)  ( (#1 9))  

Th is  master d i vi ded-parti ti on  number management tab le  i s  used  for manag ing  the  master 
d ivided -parti tion  at each  l evel .  I f a  master d ivi ded -parti ti on  does  not  exist i n  the  l evel ,  i t  i s  set  
-1 .  I f the  tota l  l evels  are  6,  i n  the  above case,  the  table  i s  set  as  ( -1 ,  -1 ,  1 ,  - 1 ,  8 ,  1 9).  

The  start pos i tion  management table  is  used  for manag ing  the  s tarting  d i vi ded-parti ti on  
number of each  l evel  and  i n  above  case  i t  i s  set as  ( -1 ,  -1 ,  1 ,  2 ,  4 ,  9) .  

Total  number of d i vided-parti tions  is  managed  by the  tota l -number-of-d ivided-parti ti ons  tab le  
and  i t  i s  set as  1 9,  i n  above case.  

The  mu l ti l evel -d ivided-parti tion  a l location  tab le  i s  used  for manag ing  the  a l l ocation  state  of 
each  d ivi ded-parti tion  of each  l evel .  The  i n i ti a l  s tates  of master d ivi ded-parti tions  are  set  as  
avai lable1 (00)  and  others  are  set reserved(1 0).  

I n  the  above  case,  i f we  use  “ /”  as  del im i ter of each  l evel ,  the  a l location  state  of the  above 
four l evels  i s  expressed  as  (00/1 0, 1 0/1 0, 1 0, 1 0, 1 0,  00/1 0 , 1 0 , 1 0, 1 0, 1 0, 1 0 , 1 0, 1 0, 1 0, 1 0, 00) .  

The  d i vi ded-parti tion  number of ad jacent d i vided-parti ti ons  i n  l ower l evels  can  be  i den ti fied  
based  on  the  target d i vided-parti tion  wi th  calcu lations  using  the  tab les.  

6.2.3  Applying  to  a  vi rtual  container parti tion  

A vi rtual  con tainer parti ti on  is  a  m in imum  power-of-2  un i t  s i ze  vi rtual  parti tion  that contains  
the  g i ven  parti tion .  The  buddy d i vi ded-parti tion  numbering  can  be  appl i ed  to  the  vi rtual  
con tainer parti ti on .  

From  a  s ize  (1 1 =8+2+1 )  parti ti on  expressed  as  concatenation  of the  fo l l owing  three  d i vi ded-
parti ti ons  “((8                ) )((2    ) ) ((1  ))” ,  we  can  form  a  vi rtua l  container parti ti on  wi th  buddy 
d i vi ded -parti tion  numbering .  

l evel4(s ize1 6)  (#1  vi rtual  d i vi ded -parti tion  form ing  vi rtua l  con ta iner parti tion                        )  

l evel3(s ize8)  ((#2                                   ) )            #3 is  a  vi rtua l  d i vi ded -parti tion  

l evel2(s ize4)  (#4             )   (#5                )             #6  and  #7  are  vi rtual  d i vided -parti tions  

l evel 1 (s ize2)  (#8  )  (#9  )    (#1 0  )  (#1 1 )    ( (#1 2     ) )   #1 3,#1 4  and  #1 5  are  vi rtua l  d i vided -
parti ti ons  

l evel0(s ize1 )  (#1 6)(#1 7)  (#1 8)(#1 9)  (#20)(#21 )  (#22)(#23)  (#24)(#25)  ((#26))   #27  to  #31  are  
vi rtual  d i vided-parti tions  

Figu re  1  shows  the  graph ical  i l l ustration  of the  above vi rtual  container parti ti on .  
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Figure 1  – Vi rtual  container parti tion  

6.2.4  Choice conclusion  

With  two choices,  th is  s tandard  chose  the  appl ication  of vi rtua l  con tainer parti tion  evaluating  
the  benefi t  of the  s impl ici ty of natura l  extension  of buddy.  

6.3  Management tables  for CoPo2  

6.3. 1  General  

Figure  2  shows the  management tables  for the  s tandard .  I n  the  fi gu re,  the  d ivided -parti tion  
l evel  i s  abbreviated  as  'parti ti on  l evel ' .  
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Figure 2  – Management tables  for CoPo2  
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6.3.2  Reg ion  configuration  master parti tion  table  

This  table  manages  the  master-d ivided  parti tions  wh ich  configure  a  reg ion  that consti tu tes  a  
parti tion .  

6.3.3  Mu lti level -d ivided-parti tion  management tables  

6.3.3.1  General  

The tables  are  master-d ivided -parti tion  number management tab le,  endpoint  management 
table  and  upper most l evel  number management table.  

6.3.3.2  Master-d ivided-parti tion  number management  table  

This  tab le  manages  the  numbers  that contain  the  master-d ivided-parti ti ons.  The  va lue  “-1 ”  
means  no  ass ignment i n  the  l evel .  

6.3.3.3  Endpoint management table  

This  table  manages  the  endpoint  d i vided -parti tion  number of the  level .  The  value  “-1 ”  means  
no  assignment i n  the  l evel .  

6.3.3.4  Upper most l evel  number management table  

This  tab le  manages  the  uppermost l evel  number poss ib le  i n  the  parti tion .  

6.3.3.5  Mu lti level -d ivided-parti tion  state  management table  

This  table  manages  the  a l l ocation  s tate  of the  d i vided -parti ti ons  i n  mu l ti l evel .  The  s tates  are  
fi rst-pass-avai lab le(00),  second-pass-avai lable(01 ) ,  reserved(1 0)  and  i n -use(1 1 ).  

6.4 Functions  requ i red  to  implement CoPo2  

6.4. 1  General  

This  subclause  expla ins  the  functions  requ ired  to  implement CoPo2.  

6.4.2  In i tial ize  

6.4.2 . 1  Get-parti tion-size  

Th is  function  gets  the  s i ze  of the  parti tion  from  the  Operati ng  System  (OS)  and  creates  the  
reg ion  configuration  master parti tion  tab le.  

6.4.2 .2  Create  mul ti l evel -d ivided-parti tion  state  management  table  

I n  the  mu l ti l evel -d ivided-parti ti on  s tate  management table,  set  a l l  the  d i vided-parti tions  i n  use,  
then  set reserved  un ti l  the  endpoint  of each  l evel  and  set  fi rst-pass  avai l ab le  i n  master-
d ivided -parti tion  numbers  poin ted  by endpoint  management tab le.  

6.4.3  Manage-mu lti level -d ivided-parti tions  

6.4.3. 1  Search-for-avai lable-d ivided-parti tion  

First search  for fi rst-avai lable  d ivided-parti ti on  and  second l y search  for second-avai lable  
d i vi ded -parti tion .  

6.4.3.2  Al locate-segment  

Search  for an  avai l able  m in imum  d ivided -parti tion  that contains  the  requested  segment s i ze  
as  fol lows:  
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a)  I f the  d ivided-parti tion  i s  found ,  execute  fi rst-pass  a l l ocation  wi th  the  fol lowing :  

– the  s i ng le  d i vided-parti ti on  segment case:  return  the  segment;  

– mu l ti l evel -d ivided-parti ti on  segment case:  execute  a  second-pass  al l ocation  to  get a  
mu l ti l evel -d ivided-parti tion  and  leave  the  rest as  a  ad j acen t-mu l ti l evel -segment;  

b)  i f the  d i vi ded-parti ti on  is  not found ,  search  for the  avai l able  d i vided-parti ti on  i n  an  upper 
l evel :  

– i f i t  i s  found ,  execu te  the  provis ional -a l location ,  then  execute  fi rst-pass  a l l ocation  and  
set  the  ad j acent-mu l ti l evel -segment as  second-pass  avai lab le .  

6.4.3.3  Freeing  a  segment 

To free  the  requested  segment,  check the  ad j acen t-mu l ti l evel -segment together wi th  the  
segment and  execu te  the  fol l owing :  

a)  I f two  same l evel  con tiguous  d i vi ded -parti ti ons,  each  of wh ich  be longs  to  the  requested  
segment and  the  ad jacent-mu l ti level -segment are  avai l able ,  set  the  two d i vi ded -parti tions  
as  reserve  and  set the  upper l ayer d i vided-parti tion  contain ing  the  two as  fi rst-pass-
avai lab le.  Wh i le  the  upper l ayer of the  two  same  level  conti guous  d ivi ded -parti ti ons  can  be  
set  fi rst-pass-avai l able ,  keep  the  same procedure  recursive l y.  

b)  I n  other cases,  set the  d i vi ded -parti tions  belong ing  to  the  requested  segment fi rst-pass-
avai lab le.  

7 Considerations  on  the  size of management tables  

7. 1  General  

The b iggest  management table  is  a  mu l ti l evel -d ivided-parti tion  a l l ocation  tab le  and  the  s i ze  
depends  on  the  sector s i ze  and  s i ze  of the  parti tion .  

7.2  Mu lti level -d ivided-parti tion  al location  table  s ize  

7.2. 1  Blu-ray 

Sector s i ze:  2  KB  

Total  s i ze:   1 28  GB  

Total  sectors :   64  M  

Total  number of d i vided-parti ti ons:   1 28  M  

Tota l  tab le  s ize:   256  Mbi t  =  32  MB =  1 6  K sectors  =  1 /4  000  of total  sectors 

7.2.2  HDD  

Sector s i ze:  51 2  B  

Total  s i ze:  2  TB  

Total  sectors:  4  G  

Total  number of d i vided-parti tions:  8  G  

Total  table  s i ze:  1 6  Gbi t  =  2  GB  =  4  MB  sectors  =  1 /1  000  of tota l  sectors  

8 Applying  CoPo2 to  UDF  

8. 1  Storage med ia to  be  appl ied  

The HDD recorder has  an  issue  of fragmentation  in  the  market wi th  no  tool  to  resolve  the  
problem .  To  resolve  the  problem ,  appl y the  standard  to  HDD.  
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8.2  Basics  when  UDF  volume format i s  appl ied  to  HDD  

To conform  to  the  existing  HDD  space management,  appl y the  UDF  i n  a  parti ti on  of the  HDD  
as  an  UDF  volume fol lowing  the  existi ng  HDD  space management.  

Existi ng  HDD  has  a  space  addressed  by l og ical  b lock address  (LBA).  LBA 0  has  the  master 
boot record  (MBR)  for manag ing  parti tions.  LBA 1  to  62  is  reserved .  Parti tions  managed  by 
MBR are  a l l ocated  after LBA 63.  

LBA 63  i s  the  s tarti ng  poin t of UDF  volume.  The  UDF  volume address  i s  managed  by log ical  
sector number (LSN)  and  starti ng  from  LSN  0.  LSN  0  to  63  are  reserved  and  UDF  volume 
recogn i tion  descriptors  are  a l located  from  LSN  64  to  256.  LSN  257  is  a  s tarti ng  poin t  of UDF  
parti ti on  and  managed  by l og ical  b lock number (LBN)  s tarting  wi th  LBN  0.  

The  re lationsh ip  wi th  LBA,  LSN  and  LBN  is  as  fo l lows:  

LBN  =  LBA −  63,  LBN  =  LSN  −  257.  

8.3  Basics  to  apply management  tables  to  UDF  

8.3. 1  Master d ivided-parti tion  table  

Set th is  i n formation  to  the  parti ti on  l eng th  of the  parti ti on  descriptor.  

8.3.2  Using  the  implementation  use field  of the  parti tion  descriptor 

8.3.2 .1  General  

Set the  fol lowing  in to  the  implementation  use  fi e l d  of the  parti ti on  descriptor:  

Tota l  number of d i vided  parti tions;  

H ighest d i vided-parti tion  l evel  management table ;  

Master d i vided-parti ti on  l evel  management tab le ;  

LevelEndPosi ti ons.  

8.3.2 .2  Total  number of d ivided-parti tions  

Reserve  8  byte  (Un i t64)  fi el d .  

8.3.2 .3  H ighest d ivided-parti tion  l evel  management table  

Maximum  l evel  number i s  31 .  Reserve  one  byte  fi e l d  as  MaximumLevel .  

8.3.2 .4  Master d ivided-parti tions  table  

The  maximum  volume  s i ze  that  the  UDF  fi l e  system  can  cover as  a  parti tion  is  2TB,  4G  
(51 2  byte)  sectors.  

The  maximum  sector number can  be  expressed  by 4  bytes.  The  maximum  number of d i vided-
parti ti on  i s  double  the  maximum  sector number.  Reserve  8  bytes  (Un i t64)  for each  l evel .  
Maximum  level  i s  31 .  

8.3.2 .5  End  posi tion  management table  

Reserve  8  bytes  (Un i t64)  for each  level .  Maximum  l evel  i s  31 .  
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8.3.3  Mu lti level -d ivided-parti tion  al location  table  

UDF  can  cover 2TB  as  maximum .  Based  on  the  sector s i ze  51 2  B ,  tota l  sectors  are  4  G ,  tota l  
d ivided -parti tions  are  8  G  and  the  requ ired  number of b i ts  to  manage the  UDF  fi l e  system  is  
1 6  G  (2  GB,  4  M  sectors) .  

The  UDF  fi l e  system  reg ion  i s  managed  by space  b i tmap descriptor poin ted  from  unal l ocated  
space  descriptor.  

9  Data structures  appl ied  to  UDF  

9. 1  General  

9. 1 . 1  Enti ty identi fier 

struct Enti tyID  {  /*  I SO/IEC 1 3346-1 /7.4   * / 

 U i n t8  F lags;  

 char I denti fi er[23] ;  

 char Identi fierSuffix[8] ;  }  

9. 1 .2  Identi fierSuffix 

The  format of the  I den ti fi erSuffix fie l d  i s  dependent on  the  type  of the  I denti fi er.  
I denti fierSuffix i n  Domain I den ti fier i n  l og ical  volume descriptor speci fied  i n  OSTA UDF2.01  i s  
extended .  

9.2  Volume structure  

9.2. 1  Logical  volume  descriptor 

9.2. 1 . 1  General  

struct Log icalVolumeDescriptor{                /*  ISO/IEC  1 3346-3/1 0.6  * /  

struct tag  DescriptorTag;  

U in t32  VolumeDescriptorSequenceNumber;  

struct charspec DescriptorCharacterSet;  

dstri ng  Log icalVolumeIdenti fier[1 28] ;  

U in t32  Log icalB lockSize;  

struct Enti tyID  Domain Identi fi er;  

byte  Log icalVolumeContentsUse[1 6] ;  

U in t32  MapTableLength ;  

U in t32  NumberofParti ti onMaps;  

struct En ti tyID  Implementation I denti fier;  

byte  ImplementationUse[1 28] ;  

extent_ad  I n tegri tySequenceExten t;  

byte  Parti ti onMaps [ ] ; }  

9.2. 1 .2  Domain  identi fi er 

This  fi e ld  shal l  i nd icate  that  the  content  of th is  l og ica l  volume  conforms to  the  domain  defined  
i n  th is  standard ,  therefore  the  Domain I den ti fi er shal l  be  set  to:  

"*OSTA UDF  Compl iant"  
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9.2. 1 .3  Identi fier suffix 

9. 2. 1 .3 .1  General  

Table  1  states  the  domain  i den ti fier suffix fie l d  format.  

Table  1  – Domain  identi fier suffix fi eld  format 

RBP  Length  Name  Contents  

0  2  UDF  revision  Un i t1 6（=  #0500）  

2  1  Domain  fl ags  Un i t8  

3  5  CoPo2  version  Un i t8  

8  4  (Reserved)  bytes（=  #00）  

 

9.2. 1 .3.2  UDF  revis ion  

Set #0A00  (wh ich  means  UDFA. 00)  speci fying  the  starti ng  number of CoPo2  appl ied  UDF.  

9.2. 1 .3.3  CoPo2  version  

Set CoPo2  vers ion .  

9.2. 1 .3.4  Domain  flags  

Set the  fl ag  to  appl y CoPo2  bi t  map  management for space,  as  shown  i n  Table  2 .  

Table  2  – Domain  flags  

Bi t  Description  

0  Hard  wri te-protect  

1  Soft  wri te-protect  

2  Secure  UDF  g i ven  i n  secure  un iversal  d i sk format speci fi cation  

3  CoPo2  b i t  map  space  management  appl i ed  

4-7  Reserved  

 

9.2.2  Logical  volume integri ty descriptor 

9.2.2 .1  General  

struct Log icalVolumeIn tegri tyDesc{              /*  ISO/IEC  1 3346-3/1 0. 1 0  * /  

struct tag  DescriptorTag ;  

Timestamp Record ingDateAndTime;  

U in t32  I n tegri tyType;  

struct extend_ad  NextI n tegri tyExtent;  

byte  Log icalVolumeContentsUse[32] ;  

U in t32  NumberOfParti tions;  

U in t32  LengthOfImplementationUse;  

U in t32  FreeSpaceTable[] ;  

U in t32  S izeTable[] ;  

byte  ImplementationUse[] ; }  
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9.2.2 .2  Implementation  use  

9.2.2 .2 .1  General  

Table  3  shows  the  implementation  use  format.  

Table  3  – ImplementationUse  format  

RBP  Length  Name  Contents  

0  32  Implementati on ID  En ti tyID  

32  4  Number of fi l es  U in t32  

36  4  Number of d i rectori es  U in t32  

40  2  Min imum  UDF  read  revision  U i n t1 6（=  #0201 ）  

42  2  Min imum  UDF  wri te  revision  U i n t1 6（=  #0500）  

44  2  Maximum  UDF  wri te  revision  U i n t1 6（=  #0500）  

46  ??a  I mplementation  use  bytes  

a  ??  means  variable  l eng th .  

 

9.2.2 .2 .2  M in imum  UDF read  revision  

Shal l  i nd icate  the  m in imum  recommended  revis ion  of the  UDF  speci fication  that  an  
implementation  i s  requ ired  to  support to  successfu l l y be  able  to  read  a l l  poten tia l  structures  
on  the  med ia .  Th is  number shal l  be  stored  in  b inary coded  decimal  format,  for example  #01 50  
wou ld  ind icate  revis ion  1 , 50  of the  UDF  speci fication .  

9.2.2 .2 .3  M in imum  UDF wri te  revision  

Shal l  i nd icate  the  m in imum  revis ion  of the  UDF  speci fication  that  an  implementation  is  
requ ired  to  support  to  successfu l l y be  able  to  mod i fy a l l  structures  on  the  med ia.  Th is  number 
shal l  be  stored  i n  b i nary coded  decimal  format,  for example  #01 50  wou ld  i nd icate  revis ion  
1 , 50  of the  UDF  speci fication .  

9.2.2 .2 .4  Maximum UDF  wri te  revis ion  

Shal l  i nd icate  the  maximum  revis ion  of the  UDF  speci fication  that an  implementation  that has  
mod i fied  the  med ia  has  supported .  An  implementation  shal l  update  th is  fie l d  on l y i f i t  has  
mod i fied  the  med ia  and  the  l evel  of the  UDF  speci fication  i t  supports  i s  h igher than  the  
curren t value  of th is  fi eld .  Th is  number shal l  be  stored  i n  b i nary coded  decimal  format,  for 
example  #01 50  wou ld  i nd icate  revis ion  1 , 50  of the  UDF  speci fication .  

9.2.3  Parti tion  descriptor 

9.2.3. 1  General  

struct Parti tionDescriptor {                     /*  ISO/IEC  1 3346-3/1 0.5 */ 

struct tag  DescriptorTag ;  

U in t32  VolumeDescriptorSequenceNumber;  

U in t1 6  Parti tionF lags;  

U in t1 6  Parti tionNumber;  

struct Enti tyID  Parti tionConten ts;  

byte  Parti tionConten tsUse[1 28] ;  

U in t32  AccessType;  

U in t32  Parti tionStartingLocation;  
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U in t32  Parti tionLength;  

struct Enti tyID  Implementation Identi fier;  

byte  ImplementationUse[1 28]  

byte  Reserved [1 56] ;   }  

9.2.3.2  Parti tionContentsUse  

Set the  con ten ts  of the  parti tion  header descriptor i n  th is  fie ld .  

9.2.3.3  Parti tionStartingLocation  

The value  of th is  fie ld  shal l  be  an  i n tegra l  mu l tip le  of the  HDD  sector s i ze.  

9.2.3.4  Parti tionLength  

The  value  of th is  fie ld  shal l  be  an  i n tegral  mu l tip le  of the  HDD  sector s ize.  

9.2.3.5  Implementation Identi fier 

Set the  value  “CoPo2  compl ian t” .  

9.2.3.6  ImplementationUse  

Set the  con ten ts  of CoPo2  header descriptor.  

9.3  F i le  data  structures  

9.3. 1  Parti tion  header descriptor 

9.3. 1 . 1  General  

struct Parti tionHeaderDescriptor{               /*  ISO/IEC  1 3346-4/1 4.3  * /  

struct short_ad  Unal locatedSpaceTable;  

struct short_ad  Unal locatedSpaceBitmap ;  

s truct short_ad  Parti tion Integri tyTable;  

struct short_ad  FreedSpaceTable;  

struct short_ad  FreedSpaceBi tmap;  

byte  Reserved [88] ;  }  

9.3. 1 .2  Unal locatedSpaceBitmap 

Reserve  the  fie ld  and  when  implementing  backward  compatib i l i ty,  create  the  l atest  values.  

9.3. 1 .3  Parti tion Integri tyTable  

Shal l  be  set  to  a l l  zeros  s i nce  Parti tion I n tegri tyEn trys  are  not used .  

9.3.2  CoPo2  parti tion  header descriptor 

9.3.2 . 1  General  

struct Parti tionHeaderDescriptor{  

struct short_ad  Unal locatedSpaceTable;  

struct short_ad  Multi  l evel  d ivided  Parti tionsStateBitmap ;  

s truct short_ad  Parti tion I n tegri tyTable;  
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struct short_ad  FreedSpaceTable;  

struct short_ad  FreedSpaceBi tmap;  

struct short_ad  CoPo2ManageTableAd  

byte  Reserved [80] ;  }  

9.3.2 .2  Mu lti levelDividedParti tionsStateBi tmap  

Manage  each  d i vided -parti tion  usage  state  wi th  two b i ts .  

9.3.2 .3  Parti tion Integri tyTable  

Shal l  be  set  to  a l l  zeros  s i nce  Parti ti on I n tegri tyEn trys  are  not  used .  

9.3.2 .4  CoPo2ManageTableAd  

Set short_ad  of CoPo2ManagementTable.  

9.3.3  Space  bi tmap descriptor 

9.3.3.1  General  

SpaceBi tmap{  /*  ISO/IEC  1 3346-4/1 4.1 2  * /  

struct Tag  DescriptorTag;  

U in t32  NumberOfBi ts ;  

struct      U i n t32  NumberOfBytes;  

byte  B i tmap[] ; }  

9.3.3.2  DescriptorTag  

9.3.3.3  CoPo2ManageTable  

Table  4  shows the  CoPo2  manage  table .  

Table  4  – CoPo2ManageTable  

RBP  Length  Name  Contents  

0  1 6  DescriptorTag  use  DescriptorTag  

1 6  32  TotalNumberOfDivi dedParti ti ons  Enti tyI D  

48  4  MuximumParti tonLevel  U in t32  

52  256  MasterParti ti onManagementTable  U in t64[32]  

308  256  EndPosi ti onNumberManagementTabl e  U in t64[32]  

564  460  Reserve   
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