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MODEL AND FRAMEWORK FOR STANDARDIZATION  

IN  MULTIMEDIA EQUIPMENT AND SYSTEMS 
 

FOREWORD 

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

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

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

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

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

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

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

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

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

The  main  task of I EC  techn ical  commi ttees  i s  to  prepare  I n ternational  Standards.  However,  a  
techn ical  commi ttee  may propose  the  publ ication  of a  techn ical  report when  i t  has  col lected  
data  of a  d i fferen t kind  from  that wh ich  i s  normal l y publ i shed  as  an  I n ternational  Standard ,  for 
example  "state  of the  art" .  

I EC  TR 61 998,  wh ich  i s  a  techn ical  report,  has  been  prepared  by I EC  techn ical  commi ttee  1 00:  
Aud io,  vi deo and  mu l timed ia  systems  and  equ ipment.  

Th is  second  ed i tion  cancels  and  replaces  the  fi rst ed i tion  publ i shed  i n  1 999  and  consti tu tes  a  
techn ical  revision .  

Th is  ed i tion  i ncludes  the  fol lowing  s ign i ficant techn ical  changes  wi th  respect to  the  previous  
ed i tion :  

a)  the  annexes  describ ing  various  technolog ies  have  been  deleted  because  thei r roles  have  
ceased  over the  past two  decades;  
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b)  TC  1 00  frameworks  are  described  i n  more  general  form  and  from  the  viewpoin t of the  
model  of data  usage  and  commun ication  includ ing  the  possib le  fu ture  technolog ies  of 
TC  1 00.  

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

Enqu i ry d raft  Report  on  voti ng  

1 00/2528/DTR 1 00/2576/RVC 

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

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

The  commi ttee  has  decided  that the  conten ts  of th is  publ ication  wi l l  remain  unchanged  un ti l  
the  stabi l i ty date  ind icated  on  the  I EC  websi te  under "h ttp: //webstore. iec.ch"  i n  the  data  
related  to  the  speci fic  publ ication .  At th is  date,  the  publ ication  wi l l  be  

•  reconfi rmed ,  

•  wi thdrawn ,  

•  replaced  by a  revised  ed i tion ,  or 

•  amended .  

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

Mul timed ia  technology covers  a  wide  range  of techn ical  areas  and  involves  a  number of 
techn ical  e lements.  Most of the  techn ical  e lements  for mu l timed ia  are  now being  developed  
and  updated .  I EC standard ization  activi ti es  on  the  mu l timed ia  technology,  therefore,  shou ld  
be  carried  ou t wi th  enough  d iscussions  and  clari fi cations  on  

•  posi tion  and  re lationsh ip  of the  technology to  be  standard ized  among  the  col lection  of 
related  technolog ies,  

•  scope  and  framework/gu idel ine  of the  standard ization ,  

•  appropriate  standard ization  organ isation  having  the  responsibi l i ty,  

•  schedu le  of the  standard ization ,  

•  re lationsh ip  between  new work i tems  and  the  existing  standards  on  mu l timed ia  or s ing le  
med ium  technology.  

These  d iscussions  shou ld  be  based  on  appropriate  mu l timed ia  technology models  to  create  a  
framework for mu l timed ia  standard ization .  

The  fi rst  ed i ti on  of th is  Techn ical  Report was  a  snapshot of these  d iscussions  in  I EC/TC 1 00  
wi th  consideration  of the  d raft I EC  PACT (Presiden t's  Advisory Commi ttee  on  Fu tu re  
Technology)  report wh ich  was  a  study and  foreseer on  fu ture  technology.  After that,  TC  1 00  
had  been  engaged  i n  standard ization  of aud io,  video  and  mu l timed ia  equ ipment and  systems 
for over ten  years.  

I n  201 0,  TC 1 00/AGS (Advisory Group  on  Strategy)  started  to  study fu tu re  technology again  
because  some of ten  years  of progress  of technology had  reached  beyond  the  I EC  PACT 
foreseer.  The  study was  FT-TG  (Fu tu re  Technology Task Force)  that stud ied  the  technology 
forecast i n  the  near fu ture  and  resu l ted  to  raise  Study Sessions  i n  AGS to  i n i tiate  the  new 
technology areas  i n  TC  1 00.  At the  same  time,  the  need  to  revise  I EC  TR 61 998  was  
recogn ized .  

Th is  new ed i tion  of th is  Techn ical  Report i s  based  on  the  I EC  PACT report and  redefines  the  
TC  1 00  system  model  to  i n i ti ate  the  fu ture  TC  1 00  standard ization  work.  Th is  Techn ical  
Report i s  expected  to  con tribu te  as  a  gu idel i ne  for I EC  standard ization  experts  and  National  
Commi ttees  i n terested  i n  mu l timed ia  equ ipment and  systems.  

 

International  Electrotechnical  Commission

 



I EC  TR 61 998:201 5  © I EC  201 5  – 7  – 

MODEL AND FRAMEWORK FOR STANDARDIZATION  
IN  MULTIMEDIA EQUIPMENT AND SYSTEMS 

 
 
 

1  Scope 

Th is  Techn ical  Report provides  models  and  frameworks  for the  standard ization  of mu l timed ia  
technology,  being  undertaken  or to  be  undertaken  by I EC  as  the  resu l t  of the  I EC  PACT report.  

2  Normative  references  

Void .  

3  Terms and  defin i tions  

For the  purposes  of th is  document,  the  fol lowing  terms  and  defin i tions  apply.  

3.1   
orig inator 
enti ty,  system  or device  that provides  i n formation  or service,  or con tainer wh ich  includes  
i n formation  or service  

3.2   
recipient 
enti ty,  system,  operator or device  that receives  i n formation  or service,  or con tainer wh ich  
i ncludes  i n formation  or service  

3.3   
mu ltimedia  technology 
systematic co-ord ination  of d i fferen t s i ng le  med ium  technolog ies  

4 Generic model  

4.1  General  

The  generic model  clari fies  AV and  I T  mu l timed ia  technology and  i ts  boundaries.  

Standard ization  i s  i n  general  requ i red  to  obtain  the  fol lowing :  

•  physical  and  l og ical  connectivi ty;  

•  u sabi l i ty and  accessibi l i ty;  

•  i den ti fication ;  

•  q ual i ty;  

•  safety and  securi ty;  

•  easy implementation ;  

•  ecolog ical  considerations;  

•  energy efficiency;  

•  envi ronmental  safeguards.  

The  major pu rposes  of mu l timed ia  standard ization  are:  
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•  physical  and  l og ical  connectivi ty 

Mu l timed ia  data  i n terchange  and  d i stribu tion  are  based  on  commun ication  med ia  and  
i n terchangeable  storage  med ia.  Protocols,  formats,  i n terfaces,  and  other data  structures  
of the  med ia  are  requ i red  to  be  standard ized .  The  featu res  of mu l timed ia  data,  i n  
particu lar,  make  those  standards  more  compl icated  than  in  the  case  of a  s ing le  med ium.  

•  u sabi l i ty and  accessibi l i ty 

Mu l timed ia  systems  con tain  a  number of basic s ing le  med ium  parts,  each  of wh ich  
requ i res  appropriate  i n teraction  wi th  any users  or other systems.  I n  order to  real ise  
feasible  and  human-recogn isable  operation  for the  mu l timed ia  systems,  s impl i fied  and  
standard ized  user-system  in terfaces  are  essen tia l .  

•  safety and  securi ty 

Mu l timed ia  equ ipment and  systems  form  or wi l l  form  a  basic and  important i n frastructure  
of national  and  in ternational  activi ty.  Some mu l timed ia  data  are  requ i red  to  be  h igh ly 
secured .  Some  systems are  requ i red  to  be  strong ly protected  and  besides  thei r operation  
shou ld  be  comfortable  and  safe  for operators  whose  sense  organs  need  to  access  
concurren tly to  thei r correspond ing  med ia;  vis ib le,  aud ible,  and  other sensib le  med ia.  Safe  
and  secured  envi ronments  shou ld  be  implemented  by being  based  on  some  gu idel ine  and  
standards.  

Al l  the  subjects  to  be  standard ized  for th is  pu rpose  can  be  model led  by the  relationsh ip  
between  an  orig inator and  a  recipien t as  shown  in  F igure  1 .  

 

Figure  1  – Generic  model  

Each  mu l timed ia  technology for the  relationsh ip  shou ld  be  d iscussed  a long  wi th  appropriate  
axes  defined  to  describe  correspond ing  features  of the  re lationsh ip.  

4.2  Physical  and  log ical  connectivi ty 

4.2 .1  General  

When  considering  physical  and  log ical  connectivi ty,  as  presented  i n  F igure  2 ,  an  orig inator i s  
posi tioned  to  be  an  en ti ty,  system  or device  wh ich  provides  in formation .  A recipien t shou ld  be  
an  en ti ty,  system  or device  wh ich  receives  the  i n formation .  They are  reconnected  wi th  each  
other by a  re lationsh ip:  i n formation  transfer.  The  in formation  transfer can  be  carried  ou t by 
d i fferent types  of i n formation  transfer med ia.  Another aspect of the  i n formation  transfer i s  a  
structure  of data  to  be  transferred  by the  med ium.  
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Figure  2  – Model  of physical  and  log ical  connectivi ty 

4.2 .2  Information  transfer media  

4.2 .2 .1  In tersystem model  

The  physical  med ia  for i n formation  transfer between  systems  are  classi fied  i n to:  

•  Broadcasting  med ia  

Broadcasting  med ia  support s imu l taneous  i n formation  transfer to  a  number of recipien ts.  
Examples  of the  wi reless  broadcasting  med ia  are  BS,  CS  and  terrestria l .  

•  I n tercommun ication  med ia  

I n tercommun ication  med ia  support i n formation  transfer between  two  or more  systems  at  a  
time.  Examples  of i n tercommun ication  med ia  are  I n ternet,  WAN,  LAN  and  any area  
network.  

•  I n terchangeable  storage  med ia  

I n terchangeable  storage  med ia  ( ISM),  e . g . ,  optical  d i sks  faci l i tate  data  transfer by a l lowing  
the  physical  movement of the  I SM  from  system  to  system.  Large  amounts  of data  transfer 
can  i nexpensively and  qu ickly be  real i sed  by using  in terchangeable  storage  med ia.  
F lash  memory,  hard  d isk d rive  are  classi fied  as  ISM .  

They associate  open  systems  as  described  i n  F igure  3 .  

 

Figure  3  – In tersystem  model  
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4.2.2 .2  In ter-device  ( intra-system)  model  

Mechan isms for i n formation  in terchange  between  devices  or subsystems  wi th in  a  l arger 
system  are  referred  to  as  i n terfaces.  Examples  of the  i n terfaces  are:  

•  computer and  peripheral  i n terface  such  as  USB  and  Wi -Fi  d i rect;  

•  mon i tor d isplay in terface  such  as  DVI ,  D isplayPort,  HDMI ;  

•  consumer equ ipment i n terface  employed ,  for i nstance,  IR,  Wi -Fi ,  B luetooth 1 ,  and  NFC.  

Devices  or subsystems in teract as  shown  i n  F igure  4 .  

 

Figure  4  – In ter-device  ( intra-system)  model  

4.2 .2 .3  Boundary model  

Some in formation  transfer med ia  can  be  used  both  between  systems and  between  
devices/subsystems.  Examples  are:  

•  I R commun ication ;  

•  LAN /WAN;  

•  I n ternet.  

4.2.3  Transferred  data  structure  

4.2 .3.1  Data  structure  in  intersystem/intercommunication  media  

Transferred  data  structures  employed  i n  i n tersystem/in tercommun ication  envi ronment may be  
represented  by the  OSI  l ayered  model  wh ich  was  standard ized  by I SO/IEC  7498-1 .  The  data  
structure  consists  of seven  l ayered  protocols,  semantic and  syn tactic behaviors  of wh ich  are  
defined  and  treated  in  correspond ing  peer-to-peer en ti ti es  wi th in  commun icating  open  
systems.  

The  top  layer en ti ti es  for appl ication  protocols  provide  services  to  thei r appl ication  i tsel f wi th in  
an  open  system.  Appl ication  data  wh ich  are  ou tside  the  scope  of the  OSI  model  can  be  
considered  from  the  fol lowing  poin ts  of view:  

•  Con ten t 

A major featu re  of mu l timed ia  systems  i s  that mu l tip le  types  of con tent data  are  supported  
by the  systems.  

•  S tructure  

Mu l tiple  types  of con tent data  are  i n tegrated  i n to  a  structu re  wh ich  i s  appropriate  for the  
appl ication .  An  instance  of mu l timed ia  data  structu re  model l i ng  i s  shown  in  5. 1 .  

_______________ 

1   B l uetooth  i s  the  trade  name  of B l uetooth  S IG .  

Th i s  i n formati on  i s  g i ven  for the  conven ience  of users  of th i s  documen t and  does  not  consti tu te  an  endorsemen t 
by I EC  of the  product named .  Equ ival en t  products  may be  u sed  i f they can  be  shown  to  l ead  to  the  same  resu l ts .  
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•  Creation  

The  structured  appl ication  data  are  sometimes  created  step  by step.  The  data  from  each  
step  can  be  transferred  between  correspond ing  appl ications.  I nstances  of model l i ng  of 
mu l timed ia  data  creation  are  shown  i n  5 . 2 .  

F igure  5  shows  the  data  structure  i n  i n tersystem/in tercommunication  med ia.  

 

Figure  5  – Data  structure  in  in tersystem/intercommunication  media  

4.2 .3.2  Data  structure  in  intersystem/interchangeable  storage  media  

Transferred  data  structure  employed  i n  an  i n tersystem/in terchangeable  storage  med ia  ( I SM)  
envi ronment can  be  represented  s imi larl y to  the  data  i n  i n tersystem/in tercommun ication .  I SM  
are  physical l y moved  between  systems  to  transfer the  data  on  the  storage  med ia.  To  a l low 
open  data  transfer,  the  data  formats  and  profi les  on  the  med ia  shou ld  be  standard ized  as  
relationsh ips  between  systems.  Log ical  structures  such  as  volume  and  fi l e  are  defined  on  
physical  structures  such  as  track and  sector to  configure  a  l ayered  structure.  

Appl ication  data  on  fi l e  structure  shou ld  be  treated  in  the  same  manner as  those  on  
i n tersystem/telecommun ication  med ia,  see  F igure  6 .  

 

Figure  6  – Data  structure  in  intersystem/interchangeable  storage  media  
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Some detai led  d iscussions  of data  structure  model ing  for open  system  i n terconnection  wi th  
med ia  are  shown  in  5. 6 .  

4.2.3.3  Data  structure  in  in ter-device  model  

Data  structure  i n  i n ter-device  model  i s  a lso  modeled  in  a  l ayered  manner.  As  far as  a  d i splay 
mon i tor i n terface  i s  concerned ,  for example,  the  type  and  d imensions  of the  connector and  
cable  shou ld  be  considered  i n  i ts  physical  l ayer.  

4.3  Easy operation  

Mul timed ia  user-system  in terfaces  are  described  as  a  re lationsh ip  between  a  mu l timed ia  
system  and  an  operator.  Under th is  re lationsh ip,  a  system  can  provide  i n formation  and  
services  to  an  operator and  vice  versa.  

The  re lationsh ip  can  be  implemented  wi th  several  i n formation  types  correspond ing  to  sensing  
organs,  such  as:  

•  vi sual ;  

•  aud i tory;  

•  tacti l e ;  

•  o l factory;  

•  acceleration-sensing .  

The  i n formation  and  services  between  system  and  operator can  be  classi fied  i n to  several  
l ayers:  

•  semantics/on tology;  

•  s tate/learn ing ;  

•  prim i ti ve  action /gesture.  

Considering  those  aspects  of mu l timed ia  user-system  in terfaces,  they can  be  described  by 
the  generic model  i n  F igure  7 .  

 

Figure  7  – Generic model  for user-system  interfaces  
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4.4 Securi ty 

Al l  aspects  of securi ty can  be  treated  as  protection  against some  in terrupts  i n terven ing  
between  orig inator and  recipien t,  and  some  i n trudes  to  i n formation  orig inator and  i n formation  
recipien t i n  the  generic model .  

I n terrupt and  in trude  exist to  both  physical  and  l og ical /cyber aspects  of a  system  and  p ieces  
of equ ipment.  

Due  to  the  protection ,  

•  con fiden tia l i ty,  

•  i n tegri ty,  and  

•  avai labi l i ty 

are  satisfied  i n  the  i n formation  transfer between  them.  

Securi ty mechan isms,  e. g . ,  encryption ,  au then tication ,  access  control ,  shou ld  be  considered  
from  the  poin t of view of both  the  med ia  and  data  structure  of the  i n formation  transfer.  

F igure  8  suggests  a  generic model  for securi ty.  

NOTE  I EC  62045-1  descri bes  the  phys ica l  aspects  of an  i n terrupt and  i n trude  to  system  and  equ ipmen t,  and  
gu i dance  for protecti on .  The  I EC  62443  series  speci fi es  a  secu re  method  agai nst  cyber attack th rough  the  network.  

 

Figure  8  – Generic  model  for securi ty 

5 Specific  models  

5.1  General  

Parts  of the  generic model  d i scussed  in  Clause  4  can  be  described  from  d i fferen t poin ts  of 
view to  configure  d i fferen t speci fic  models.  I n  th is  clause,  typical  speci fic  models  are  shown  to  
clari fy the  technology to  be  standard ized .  

5.2  Mu ltimedia  data  

Model ing  of the  appl ication  data  structure  described  in  4 . 2 .3 . 1  and  4 . 2 .3 . 2  i s  d i scussed  i n  
detai l .  
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Mu l timed ia  data,  con tent and  service  structure  and  format consists  of a  number of i n formation  
con tainers  wh ich  i nclude  several  types  of conten t.  I n  add i tion ,  mu l timed ia  i n formation  may 
i nclude  hyperl inks  for flexib le  access  to  speci fied  objects.  These  structures  are  described  by 
structure  models.  

An  example  of a  structure  model  i s  the  Dexter model ,  wh ich  consists  of th ree  layers,  run-time  
l ayer,  storage  layer and  wi th in -component layer.  The  model  i s  shown  i n  F igure  9.  Each  l ayer 
i s  i n terfaced  wi th  presentation  speci fications  and  anchoring .  

The  wi th in -component l ayer i s  the  con ten t and  i ts  structure.  A component means  an  
abstraction  of an  en ti ty,  wh ich  i s  cal led  a  node  i n  some  hypertext  networks.  The  component i s  
treated  as  a  generic con tainer of con ten ts.  Some  con ten t types  cou ld  be  character stream,  
geometric g raph ics,  raster graph ics,  an imation ,  etc.  

The  anchoring  i s  a  l i nk or URL to  the  wi th in -component.  

The  storage  l ayer speci fies  a  structure  of components  and  l i nks  associated  wi th  each  other.  

The  presentation  speci fications  define  how to  present components  i n  the  storage  l ayer.  

The  run time  l ayer i s  the  presentation  and  user i n terface.  

 

Figure  9  – Dexter model  

5.3  Data  creation  

A model ing  of appl ication  data  creation  i n  4 . 2 . 3 . 1  and  4 . 2 .3 .2  i s  d i scussed  i n  detai l .  

A data  creation  model  describes  the  creation  processes  of mu l timed ia/hypermed ia  data.  A 
data  i n terchange  of each  processing  step  i s  requ i red  and  therefore  standard ization  has  to  be  
performed  for the  data  structure  and  format employed  i n  each  step.  

5.4 Equ ipment structure  

The  log ical  and  physical  structu res  of mu l timed ia  systems or equ ipment are  described  using  
system  models,  as  described  i n  F igure  9  and  F igure  1 0.  

Mu l timed ia  systems  and  equ ipment con tain  functional  b locks  and  i n terchange  mu l timed ia  data  
through  a  commun ication  system  or an  I SM  ( i n terchangeable  storage  med ium)  d istribu tion  
system,  as  shown  i n  F igure  1 3.  They have  i n terfaces  wh ich  may be  subjects  for 
standard isation .  
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Figure  1 0  – Systems  and  equ ipment model  

5.5  User interface 

Mul timed ia  systems  can  provide  us  wi th  compl icated  i n formation  i n  easi l y perceptib le  forms  
for our sensing/recogn i tion  capabi l i ties,  and  can  possibly be  treated  wi th  desi rable  operabi l i ty.  
Users  of mu l timed ia  systems,  therefore,  expect soph isticated  user i n terfaces  and  expect them  
to  be  easy to  use.  

User i n terfaces  shou ld  be  modeled  by h ierarch ical  subsystems  wh ich  include  a  physical  
sensing  l ayer up  to  a  l og ical  semantic recogn i tion  layer.  A user i n terface  has  i ts  appropriate  
system  under envi ronments  for user and  equ ipment.  

5.6  Distribution  and  management 

A mu l timed ia  d ig i ti zed  envi ronment has  emphasized  requ i rements  for appropriate  
management of data  d istribu tion ,  s ince  the  technology makes  i t  possib le  to  

•  d upl icate  the  data  as  i t  i s ,  

•  mod i fy the  data  to  create  a l ternatives,  

•  account actual  use  of proprietary data.  

The  data  d istribu tion  model  shou ld  clari fy that 

•  mu l timed ia  data  i n  every step  of data  creation  can  be  i n terchanged ,  

•  the  data  or portion  of the  data  shou ld  be  un iquely i den ti fi ed ,  and  

•  i n terchanged  data  shou ld  be  an  object for appropriate  charg ing .  

Those  requ i rements  shou ld  be  supported  by secure  technology wh ich  consists  of 

•  au thentication ,  

•  s ignature,  

•  encryption ,  

•  forensic.  

5.7  Open  system  interconnection  with  media  

5.7.1  Specific  l ayers  

The  general  structu re  of the  l ayered  arch i tecture  of open  system  in terconnection  wi th  med ia  
provides  arch i tectural  concepts,  from  wh ich  the  model  for i n formation  i n terchange  by med ia  
has  been  derived ,  making  speci fic  choices  for the  layers  and  thei r conten ts,  as  shown  in  
F igure  1 1 .  

IEC  

 
 
 
 

Equ ipment 

I npu t 
device  

I npu t 
device  

Ou tput 
device  

Ou tput  
device  

 
 

U ser 

 
 

Other 
systems  

I n ter-system  
i n terface  

User system  
i n terface  

I n tra-system  
i n terface  

I n tra-system  
i n terface  

International  Electrotechnical  Commission

 



 –  1 6  – I EC  TR 61 998:201 5  © IEC  201 5  

The  model  con tains  seven  l ayers:  

•  appl ication  l ayer ( layer 7) ;  

•  presen tation  l ayer ( l ayer 6);  

•  fi l e  l ayer ( layer 5) ;  

•  volume  layer ( layer 4) ;  

•  l og ical  storage  l ayer ( layer 3) ;  

•  physical  storage  l ayer ( l ayer 2) ;  

•  physical  l ayer ( l ayer 1 ) .  

These  l ayers  are  i l l ustrated  i n  F igure  1 1 .  

 

Figure  1 1  – Seven  layer reference  model  and  peer formats  

The  h ighest i s  the  appl ication  l ayer and  consists  of the  appl ication-en ti ties  that cooperate  i n  
the  in formation  i n terchange  between  open  systems.  The  l ower l ayers  provide  the  services  
th rough  wh ich  the  appl ication-enti ties  co-operate.  

Layers  1  to  6 ,  together wi th  med ia,  provide  a  step-by-step  enhancement of i n formation  
i n terchange  services.  The  boundary between  two  l ayers  i denti fies  a  stage  i n  th is  
enhancement of services  at  wh ich  a  service  standard  i s  defined ,  wh i l e  the  function ing  of the  
l ayers  i s  governed  by format standards.  

NOTE  I n  most  of the  exi sti ng  s tandards  for i n formati on  i n terchange  by med ia ,  services  have  been  speci fi ed  as  
requ i remen ts  for systems.  

Not a l l  open  systems  provide  the  i n i tia l  source  or fi nal  destination  of i n formation .  When  a  
certa in  type  of med ia  i s  not d i stribu ted  among  a l l  open  systems  d i rectl y,  some  open  systems 
act on ly as  open  systems  for med ium  conversion ,  passing  upper-layer data  to  other open  
systems.  The  functions  and  formats  wh ich  support the  forward ing  of data  are  then  provided  in  
the  l ower- layers.  Th is  i s  i l l ustrated  i n  F igure  1 2 .  
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Figure  1 2  – In formation  in terchange  involving  
 open  systems  for medium  conversion  

5.7.2  Appl ication  layer 

The  appl ication  layer contains  a l l  functions  wh ich  imply i n formation  in terchange  between  open  
systems and  are  not a l ready performed  by the  l ower layers.  These  i nclude  functions  
performed  by programs  as  wel l  as  functions  performed  by human  beings.  

I n  particu lar,  appl ication -en ti ties  main tain ,  as  part  of the  pre-knowledge  necessary for 
i n formation  in terchange,  (or have  access  to,  via  use  of a  d i rectory faci l i ty)  i n formation  on  the  
use  of acti vi ty by the  peer en ti ties  wi th  wh ich  they may need  to  cooperate.  

An  appl ication-en ti ty can  be  structured  in ternal ly i n to  appl ication-layer objects  representing  
g roups  of functions.  Use  of one  grouping  of functions  may depend  on  use  of some other 
functions,  and  the  active  functions  may vary during  the  l i fetime  of the  appl ication  association .  

5.7.3  Presentation  layer 

The  presentation  layer performs the  fol lowing  functions  to  help  accompl ish  the  presentation  
services:  

•  representation  of the  abstract syn tax chosen  by the  appl ication-en ti ties  i n  the  transfer 
syn tax includ ing  format and  special  purpose  transformations  (for example,  data  
compression);  

•  restoration  of previous  syntaxes  on  the  occurrence  of certa in  even ts;  

•  u se  of fi l e  services.  

Appl ication-en ti ties  agree  on  the  abstract syn taxes  to  be  used  for thei r i n formation  
in terchange.  I t  i s  necessary that these  abstract syn taxes  are  represented  i n  appropriate  
transfer syn taxes  for communication  to  take  p lace.  

Wi th in  a  real  open  system,  data  defined  i n  terms  of an  abstract syn tax i s  represented  wi th in  
the  l ocal  system  envi ronment by a  l ocal  concrete  syn tax.  A transformation  may be  necessary 
between  the  l ocal  concrete  syn tax and  the  transfer syn tax.  Thus,  i n  i n formation  i n terchange  
between  real  open  systems  there  are  three  concrete  syn tax versions  of the  data:  the  concrete  
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syn tax used  by the  orig inating  appl ication-en ti ty,  the  concrete  syntax used  by the  receiving  
appl ication-en ti ty,  and  the  concrete  syntax used  between  the  presentation-enti ti es  ( the  
transfer syntax).  I t  i s  clearly possible  that any or a l l  these  syn taxes  are  i dentical .  The  local  
concrete  syntaxes  are  not vis ib le  wi th in  the  open  system  envi ronment.  

The  fact that there  i s  or i s  no  actual  transformation  of concrete  syn tax has  no  impact on  the  
presentation-format.  There  i s  not a  s ing le  predetermined  transfer syn tax.  

5.7.4 Fi le  layer 

The  fi l e  l ayer has  the  fol lowing  functions:  

•  area  management i n  the  l og ical  volume  space;  

The  fi l e  en ti ty manages  unal l ocated  area  i n  the  log ical  volume  space  provided  by volume  
services.  

•  read  and  wri te  of records  i n  a  fi le ;  

The  fi l e  en ti ty reads/wri tes  records  in  a  fi l e.  I t  con trols  user data  by the  in formation  of 
RCW (record  con trol  word ).  

•  processing  for i n i tia l i sation ;  

The  fi l e  en ti ty requests  the  volume layer to  provide  the  log ical  volume space,  where  fi les  
are  configured .  

5.7.5  Logical  storage  layer 

The  log ical  storage  l ayer has  the  fol lowing  functions:  

•  l og ical  to  physical  sector mapping ;  

Th is  function  maps  the  l og ical  sector number to  the  physical  sector location  where  the  
data  con tents  are  actual l y to  be  recorded .  Con tiguous  log ical  sector numbers  do  not 
necessari l y mean  con tiguous  physical  l ocation ,  they may be  mapped  to  separated  physical  
sectors  because  of sparing  of a  defective  physical  sector.  

•  physical  sector i denti fication /addressing ;  

Th is  function  i denti fies  the  physical  sector by i ts  sector ID  wh ich  i s  provided  by the  
physical  storage  l ayer.  

•  d efect management/sector sparing ;  

These  functions  enable  the  wri te/read  data  in tegri ty services  of th is  l ayer.  

•  certi fication  of the  sectors;  

Th is  function  i s  u ti l i sed  when  the  l og ical  storage  layer provides  certi fied  sectors  to  the  
volume  layer i n  the  i n i tia l  preparation .  

5.7.6  Physical  storage  layer 

The  physical  storage  l ayer has  the  fol l owing  functions:  

•  d ata  encod ing  / decod ing  for record ing /read ing ;  

Th is  function  encodes  the  user data  to  the  modu lated  bi ts  appropriate  for each  I SM  when  
record ing ,  and  decodes  i t  back to  the  user data  when  read ing .  Physical  record ing/read ing  
i s  the  function  of the  physical  service  data  un i t  of physical  l ayer.  

•  d ata  synchron isation ;  

Th is  function  adds  the  data  synchron isation  marks  to  the  user data  when  wri ti ng ,  and  
u ti l i ses  i t  for data  synchron isation  when  read ing .  

5.7.7  Physical  layer 

The  physical  l ayer has  the  fol lowing  functions:  
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•  mechan ical  i denti fication  of a  volume;  

The  physical  d imensions  and  the  shape  of the  storage  med ium  cartridge  of a  volume  are  
i denti fied  by th is  function .  

•  record ing  method  i den ti fication  of a  med ium;  

Th is  function  i den ti fies  the  record ing  method  for the  med ium  such  as:  

– mechan ical  (punched  hole) ;  

– magnetic;  

– optical  (reflectivi ty change);  

– magneto-optical ;  and  

– phase  change  (amorphous/crystal ) .  

•  record ing /read ing  of physical  service  data  un i t;  

The  physical  service  data  un i ts  are  recorded  on  or read  from  the  med ium  accord ing  to  the  
i den ti fied  med ium  type  and  record ing  method .  

•  wri te/read  ci rcu i t  management;  

Th is  function  deals  wi th  the  e lectrical  s ignal  of the  storage  head  ci rcu i t  for record ing  and  
read ing .  

•  wri te/read  head  posi tion ing  con trol ;  

Th is  function  deals  wi th  storage  head  seeking  to  the  speci fied  physical  l ocation  of the  
med ium.  

5.8  Appl ication  specific  model ing  

More  detai l ed  posi tion  and  classi fication  of mu l timed ia  technology shou ld  be  considered  by 
using  the  correspond ing  appl ication  speci fic  model i ng .  

5.9  TC  1 00  frameworks  

5.9. 1  TC  1 00  model  

5.9.1 . 1  General  

TC 1 00  ti tle  and  scope  i s  as  fol lows.  

•  Ti tle :  Aud io,  video  and  mu l timed ia  equ ipment and  systems 

•  Scope:  To  prepare  in ternational  standards  in  the  fie ld  of aud io,  video  and  mu l timed ia  
systems and  equ ipment.  These  standards  main ly i nclude  speci fication  of the  performance,  
methods  of measurement for consumer and  professional  equ ipment and  thei r appl ication  
i n  systems  and  thei r i n teroperabi l i ty wi th  other systems  or equ ipment.  

NOTE  Mu l timed ia  i s  the  i n teg rati on  of any form  of aud i o,  vi deo,  g raph ics,  d ata  and  te l ecommun ication  and  
i n tegrati on  i ncl udes  the  producti on ,  s torage,  processing ,  transmissi on ,  d i sp l ay and  reproducti on  of such  
i n formati on .  

TC 1 00  systems  and  equ ipment model  from  the  viewpoin t of data  usage  i s  described  i n  
F igure  1 3.  Data  i s  provided  or commun icated  to  equ ipment and  systems wi th  med ia  and  
network,  the  equ ipment and  systems  are  categorized  i n to  domains  of appl ication  such  as  
home,  car,  mobi le  and  others,  for i nstance  wearable,  heal th  and  robotics.  

The  functional i ty of the  TC  1 00  model  i s  real ized  by physical  method  and  cyber method .  The  
TC  1 00  cyber model  functional i ty exists  i n  such  as  computer,  network and  cloud .  I t  means  that 
physical  functional i ty i s  a  real ized  cyber method .  

Each  functional i ty i s  a  standard ization  i tem  for speci fication ,  format,  assessment and  
measurement method .  
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The  TC  1 00  model  and  user commun ication  i s  described  in  F igure  1 4.  The  communication  
wi th  a  human  user impl ies  social  factors,  the  commun ication  and  factors  are  standard isation  
i tems  for speci fication ,  format,  assessment and  measurement method .  

 

Figure  1 3  – TC  1 00  model  

5.9. 1 .2  Equ ipment and  systems  

Equ ipment and  systems  consist of the  functional  e lements,  the  functional i ty i s  u ti l i sation  of the  
data  of the  data  source,  commun ication  wi th  the  data  source,  and  reproduction  or 
presentation  of the  data  to  user and  commun ication  wi th  user.  F igure  1 3  shows  the  equ ipment 
and  systems  wi th  thei r e lements  such  as  frontend ,  storage,  processor,  sensor,  network and  
others.  These  are  basic e lements  under the  scope  of TC  1 00,  and  any other and  new 
functional  e lements  under the  scope  of TC  1 00  can  be  added .  The  basic e lements  are  

•  fron tend :  a  data  receptor functional i ty,  

•  processor,  ampl i fier:  a  data  processing  and  ampl i fication  functional i ty,  

•  aud io,  visual  and  sensible  reproducer:  a  function  of data  presentation  to  user,  

•  s torage,  server:  a  data  storage  and  del iver functional i ty,  

•  i npu t device:  control  and  data  inpu t functional i ty,  

•  sensor,  actuator:  sense  and  movement functional i ty to  the  equ ipment and  systems,  and  
provides  user i n terface  e lements,  

•  i n terface,  network,  transmission :  connection  and  con trol  functional i ty i ns ide  and  ou tside  of 
the  equ ipment and  systems,  

•  securi ty,  copyrigh t,  privacy:  guaran tee  functional i ty of these,  

•  power supply:  power functional i ty and  possib ly a  path  to  the  data  source.  
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Equ ipment and  systems are  categorized  in to  domains.  Each  domain  has  i ts  own  natu re  wh ich  
dominates  standard isation  i tems.  I n  a  domain ,  a l l  generic models  and  speci fic  models  are  
appl icable  and  the  standard isation  i tems  i nclude  a l l  of these  aspects  from  the  generic and  
speci fic  models.  

The  commun ication  wi th  a  user i s  a l so  a  functional i ty,  as  described  in  5 . 9 . 2 .  

5.9.1 .3  Media  and  network technologies  

Th is  i s  a  med ia  or network to  provide  or commun icate  data  and  power to  equ ipment and  
systems.  Med ia  and  network technolog ies  are  basical ly ou t of the  scope  of TC  1 00.  However,  
the  border area  and  the  portion  that affects  the  TC  1 00  scope  are  standard isation  i tems  of 
TC  1 00.  

F igure  1 3  shows  the  med ia  and  network technolog ies  wi th  thei r e lements  such  as  sensor,  
broadcasting ,  storage  med ia,  network and  others.  These  are  basic e lements,  and  any other 
and  new functional  e lements  can  be  added .  The  basic elements  are  

•  sensor,  commun ication :  sensing  or commun icating  of data  such  as  RFID,  NFC,  

•  broadcasting :  wi th  rad io  wave  and  network,  

•  s torage  med ia:  physical  and  cyber storage  med ia,  

•  network:  any area  networks  and  network i tems  of sensor and  commun ication ,  

•  power l i ne,  power med ia:  provid ing  power,  i t  can  be  a  path  to  the  data  source.  

Al l  of thei r data  structure  and  data  con trol  wi th in  the  scope  of TC  1 00  are  standard isation  
i tems.  

5.9.1 .4 Data  technologies  

Data  technolog ies  cover a l l  of the  TC  1 00  model .  The  data  of the  data  source  i s  provided  or 
commun icated  to  the  equ ipment and  systems  wi th  med ia  and  network technolog ies.  The  data  
technolog ies  such  as  format,  protocol ,  semantics,  on tology,  commun ication  and  data  creation  
are  under the  scope  of TC  1 00  and  these  are  standard ization  i tems.  However,  the  data  
technolog ies  under the  med ia  and  network technolog ies  and  the  data  source  may i nclude  the  
standard isation  i tems  wh ich  are  ou t of scope  of TC  1 00.  

5.9.2  TC  1 00  model  and  user communication  

The  commun ication  between  the  TC  1 00  model  and  the  user i s  described  in  F igure  1 4.  The  
fundamental  commun ication  consists  of reproduction  of data,  use  of data  and  power usage,  
and  con trol  and  user i n terface.  Th is  commun ication  affects  the  ind ividual  user,  and  therefore  
factors  such  as  accessibi l i ty,  securi ty of socia l  aspects,  qual i ty,  i den ti fication ,  and  so  on ,  p lay 
an  important role.  These  types  of commun ication  and  the  ci ted  factors  are  standard ization  
i tems.  
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Figure  1 4  – TC  1 00  model  and  user communication  

The  sensor and  actuator add  another commun ication  wi th  the  user.  The  sensor recogn ises  
user status  and  the  actuator affects  the  user physical ly.  

I n  case  that the  user i s  not a  human  being ,  bu t,  for i nstance,  another TC  1 00  model ,  the  
commun ication  i s  carried  ou t between  the  d i fferen t TC  1 00  models.  I n  th is  case,  the  user i s  
not a  human  being ,  however socia l  aspects  may sti l l  p lay a  role  i n  that TC  1 00  model .  

5.9.3  Networked  TC  1 00  model  

Each  TC 1 00  model  can  be  connected  via  a  network wi th  one  another,  and  a lso  to  I n ternet 
and  other network services,  as  described  in  F igure  1 5.  

The  TC  1 00  model  connects  networks  physical ly by means  of a  gateway and  rou ter,  and  
l og ical l y by means  of protocols  of connection ,  data  and  con trol .  These  i tems  of connection  are  
standard ization  i tems.  

The  cyber TC  1 00  model  can  exist i n  cyber domains  such  as  computers,  networks  and  clouds.  
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Figure  1 5  – Networked  TC  1 00  models  

5.9.4 Environmental  aspect of the  TC  1 00  model  

The  users  of the  TC  1 00  model  are  human  beings,  an imals  and  not human  beings.  Th is  
TC  1 00  model  and  the  user envi ronment i n fluence  each  other.  

Wi th  respect to  the  envi ronment the  fol lowing  factors  i n fl uence  the  TC  1 00  model .  

•  U ser envi ronment i s  from  cyber to  physical  space,  at the  same  time,  p lace  or domain  i s  
from  micro  to  macro,  such  as  personal  space,  home,  office,  shop,  town ,  ci ty,  coun try,  
earth ,  and  un iverse.  Also,  time  i s  from  beg inn ing  to  end ,  i . e .  from  i n fan ts  to  o ld  for human  
beings  as  users,  and  the  time  scale  i s  second ,  m inu tes,  hour,  day,  week,  month ,  year for 
user.  

•  System  envi ronment i s  from  cyber to  physical  space,  at  the  same  time,  place  or domain  i s  
from  m icro  to  macro,  such  as  ‘ i n  and  around  user’ ,  home,  office,  shop,  town ,  ci ty,  coun try,  
earth ,  and  un iverse.  Also,  time  i s  from  beg inn ing  to  end ,  i . e .  l i fe  cycle  of products,  and  the  
time  scale  i s  second ,  m inu tes,  hour,  day,  week,  month ,  year for equ ipment and  systems.  

•  Other physical  envi ronmental  factors  for the  user and  the  TC  1 00  system  are  any 
characteristics  such  as  temperature,  pressure,  geograph ical  characteristics,  and  so  on .  

Wi th  respect to  the  TC  1 00  model  the  fol lowing  factors  i n fluence  the  envi ronment.  

•  Envi ronmental  aspects  and  i n fluences  impact the  physical  and  socia l  world .  The  former 
are  aspects  such  as  e-waste,  energy consumption  and  the  latter are  aspects  such  as  
privacy,  securi ty,  copyrigh t and  safety.  
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