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We	  need	  a	  tool	  enabling	  …	  

1.  Seamless	  integraTon	  in	  legacy	  systems	  

2.  CollaboraTon	  of	  suppliers	  concurrently	  
developing	  components	  for	  the	  same	  
plaYorm	  

3.  Large	  open-‐source	  community	  aware	  of	  
conformance	  checking	  importance.	  
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OpenMediaCheck	  is	  …	  

•  OMC	  is	  a	  component-‐oriented	  toolkit	  
-‐  Shell	  
-‐  Conformance	  Checker	  

•  OMC	  is	  an	  open	  source	  project	  
-‐  Work	  pracTces	  
-‐  StandardizaTon	  efforts	  
-‐  Business	  opportuniTes	  

•  OMC	  supports	  JPEG	  2000	  as	  a	  preservaTon	  format	  
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…	  an	  open-‐source	  component-‐oriented	  toolkit	  	  
primarily	  dedicated	  to	  conformance	  checking	  of	  media	  files,	  

	  suited	  for	  use	  within	  the	  OAIS	  Reference	  Framework.	  



OpenMediaCheck	  
a	  component-‐oriented	  toolkit	  
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Technical	  requirements	  

Sobware	  
•  Cross-‐plaYorm	  
•  Modular	  
•  Deployment	  	  

-‐  local	  
-‐  network	  
-‐  Legacy	  

•  Interfaces	  via	  API’s	  
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4.4 COMPONENTS (ARCHITECTURE) 
The conformance checker allows for modular deployment. Since OAIS archives usually contain 
multiple file types, the conformance checker should enable checking multiple reference 
implementations in one operation. For this purpose, the conformance checker allows for 
integrating other conformance checker components maintained within the PREFORMA 
ecosystem via one shell.  

The design of the conformance checker therefore complies with the following functional 
architecture that facilitates modular deployment of multiple conformance checkers in one tool.  

The conformance checker comprises four functional components: 

x the shell: The conformance checker should interface with other systems through a ‘shell’ 
which allows for interfacing multiple conformance checkers at the same time. This might 
in the future allow integrating the conformance checkers of different suppliers into one 
application.  

x the ‘implementation checker’: which performs a comprehensive check of the standard 
specifications listed in the standard document. 

x the ‘policy checker’: which allows for adding acceptance criteria, 
always compliant with the standard specifications, that further 
differentiates the properties of the file. This might for example 
include limiting conformance to PDF/A-1b. Or limiting the colors-
space of TIFF-files to ECI-RGB or aRGB. Or limiting the 
audiovisual file to 'progressive scanned' video.  

x the ‘reporter’: which interprets the output of the implementation 
checker and policy checker and allows for defining multiple 
human and machine readable output formats. This might include 
a well-documented JSON or XML file, a human readable report 

on which specifications are not fulfilled, or a fool-proof report which also indicates what 
should be done to fix the non-conformances. 

x the ‘metadata fixer’: which allows for simple fixes of the metadata embedded in the file, 
making them compliant with the standard specification. 

Integration of multiple conformance checkers via one shell should be established as follows: 

•  Allow	  integraTon	  of	  other	  
suppliers’	  components	  

•  Facilitate	  conformance	  
checking	  at	  4	  moments	  in	  doc	  
life	  cycle	  

•  Processing	  possibly	  
-  Automated	  
-  Periodical	  
-  In	  batch	  

•  No	  internet	  required	  
•  Usable	  by	  non-‐experts	  

•  A	  Conformance	  Checker	  for	  
MKV-‐JPEG	  2000-‐LPCM	  with	  
4	  funcTonal	  components	  



Sobware	  
•  Cross-‐plaYorm	  
•  Modular	  
•  Deployment	  	  

-‐  local	  
-‐  network	  
-‐  Legacy	  

•  Interfaces	  via	  API’s	  

OMC	  follows	  	  
a	  layered	  architecture	  

6-‐Mar-‐15	   UCL/ICTEAM	  -‐	  PREFORMA	  Design	  Phase	  presentaTon	   8	  

à  Web	  Browser/HTML5	  
à  Command	  Line	  

à	  NodeJS	  (Win,	  OSX,	  linux)	  
à Component-‐based	  
à Webservice	  +	  DLL	  API	  
à Data-‐flow	  programming	  
à File-‐based	  communicaTon	  
	  



The	  Shell	  is	  	  
a	  component-‐oriented	  plaYorm	  
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•  Anything	  is	  a	  component:	  
“a	  reusable	  and	  independent	  sobware	  unit	  with	  
exported	  and	  imported	  Input/Output	  interfaces.”	  

Media	  type	  
audio	  
document	  

image	  

video	  

File	  formats	  
AC3,	  AIFF,	  MP3,	  WAV,	  WMA	  
TXT,	  PDF,	  DOC,	  WPD,	  RTF,	  DOCX,	  PPTX,	  XLSX,	  PPT,	  
XML	  
BMP,	  GIF,	   JPG,	   JP2,	   J2K,	  PCT,	  PNG,	  PSD,	  TIFF,	  TGA,	  
3FR,	   ARW,	   CR2,	   CRW,	  DCR,	  DNG,	   ERF,	   KDC,	  MRW,	  
NEF,	  ORF,	  PEF,	  RAF,	  RAW,	  X3F,	  AI,	  EPS,	  SVG	  

AVI,	   FLV,	   MOV,	   MPEG-‐1,	   MPEG-‐2,	   MPEG-‐4,	   SWF,	  
WMV	  



Component-‐based	  design	  allows	  
reusability	  and	  extensibility	  
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Components	  are	  autonomous	  processing	  units	  
•  J2K	  Analyzer	  (J2K	  implementaTon	  checking)	  
•  MKV	  Analyzer	  
•  Policy	  Checker	  
•  Other	  suppliers’	  conformance	  checkers	  
•  etc	  
	  
But	  also	  …	  
•  Scheduler	  à	  Periodical	  checks	  
•  Directory	  Watcher	  à	  Batch	  processing	  
•  etc	  



Shell	  Overview	  
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JSON	  

JSON	   JSON	  

Reporter	  

J2K	  
Analyzer	  

MKV	  
Parser	  

OpenMediaCheck	  Shell	  

NodeJS/
C++	  
	  

NodeJS/
C++	  

NodeJS/
C++	  
	  

Workflow	  
JSON	  

WebInterface	   DLL	  Interface	  



Workflow	  is	  specified	  in	  JSON	  
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"connections": 
  [ 
   { 
    "src": { 
     "component": "folderWatcher", 
     "port": "addedFileEvent" 
    }, 
    "target": { 
     "component": "j2kAnalyzer", 
     "port": "check_j2kfile" 
    }, 
    "mapping":{ 
     "wrapper":  {"value":"--wrapper"}, 
     "filename": "filepath" 
    } 
   }, 
  ],	  



Component	  interface	  	  
is	  specified	  in	  JSON	  
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 "runtime": {  
  "win32":{ 
   "format": "exe", 
   "cmd": "j2kAnalyzer.exe", 
   "wd": "j2kAnalyzer_win32", 
   "path": "j2kAnalyzer_win32", 
   "start": "", 
   "stop":  "" 
  }, 
  "osx":{ 
   "format": "exe", 
   "cmd": "j2kAnalyzer.py", 
   "wd": "j2kAnalyzer_osx", 
   "path": "j2kAnalyzer_osx", 
   "start": "", 
   "stop":  "" 
  } 

"inports": 
 { 
  "check_j2kfile":{ 
   "transport": { 
    "type": "exe_args", 
    "args":{ 
     "verbose":  {"value": ["","--verbose"]}, 
     "wrapper":  {"value": ["","--wrapper"]}, 
     "nullxml":  {"value": ["","--nullxml"]}, 
     "nopretty": {"value": ["","--nopretty"]}, 
     "filename":  { 
       "type": "file" , 
       "media":"video", 
       "format":["j2k","jp2"], 
       "mandatory": "true" 
       }, 
     "outfile":  { 
        "type": "file" , 
        "media":"video", 
        "format":["j2k","jp2"], 
        "mandatory": "false", 
        "refID":"output_001" 
       } 
     } 
    "metadata":{ 
      "forward":"true" 
     } 
    } 
  } 
 } 



The	  Shell’s	  core	  features	  
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The	  Shell	  
	  

a	  light	  and	  portable	  web	  service	  running	  
complex	  workflows	  based	  on	  autonomous	  

media	  processing	  units.	  

ü  Cross-‐plaYorm	  (based	  on	  NodeJS)	  
ü  Deploys	  indifferently	  locally	  or	  remotely	  
ü  Minimizes	  components	  dependencies	  to	  

facilitate	  suppliers	  collaboraTon	  
ü  Wraps	  easily	  third-‐party	  code	  into	  a	  

funcTonal	  component	  
ü  Allows	  integraTon	  in	  legacy	  systems	  as	  

•  a	  web	  service	  
•  an	  executable	  
•  a	  DLL	  



The	  Conformance	  Checker	  is	  a	  workflow	  
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…	  Specified	  in	  the	  workflow	  syntax	  (JSON)	  



Conformance	  Checking	  mechanism:	  3	  steps	  
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Based	  on	  mechanism	  used	  by	  jpylyzer	  team	  
1.  Analyzer	  checks	  for	  conformance	  with	  the	  corresponding	  specificaTon	  

à  Outputs	  a	  report	  with	  all	  media	  properTes	  (following	  a	  media	  XML	  schema)	  

2.  Policy	  Checker	  assesses	  the	  Analyzer	  report	  with	  the	  Conformance	  Profile	  
à  Xml	  validaTon	  process	  using	  Schematron	  ISO	  Standard	  

3.  Fixer	  corrects	  metadata	  based	  on	  Policy	  Checker	  report	  



Conformance	  profile	  
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assesses	  



OMC	  not	  specific	  to	  long-‐term	  preservaTon	  
but	  suited	  for	  the	  OAIS	  Framework	  

•  Easily	  integrates	  conformance	  checkers	  for	  
other	  file	  formats	  

•  Easily	  integrates	  addiTonal	  funcTonaliTes	  
to	  address	  other	  OAIS	  funcTons	  
-‐  Transcoding	  
-‐  Content	  quality	  control	  
-‐  …	  
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OMC	  fits	  in	  an	  OAIS	  Environment	  
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OMC	  fits	  in	  an	  OAIS	  Environment	  
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User	  interface	  
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User	  interface	  
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User	  interface	  
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Proof-‐of-‐Concept	  

•  A	  minimalist	  POC	  has	  been	  developed	  
•  Basic	  workflow:	  

•  Allows	  us	  to	  validate	  
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ü  File-‐based	  transport	  
ü  Stream-‐based	  transport	  
ü  Exe	  Component	  IntegraTon	  
ü  Worklfow	  descripTon	  

completeness	  

ü  Cross-‐plaYorm	  deployment	  
ü  Command-‐line	  interface	  
ü  Easy	  deployment	  
ü  Web	  service	  bindings	  



Back	  to	  requirements	  …	  

Sobware	  
ü  Cross-‐plaYorm/NodeJS	  
ü  Modular/Components	  
ü  Deployment/Webservice	  	  

-‐  local	  
-‐  network	  
-‐  Legacy	  

ü  Interfaces	  via	  API’s/
Webservice	  &	  DLL	  
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4.4 COMPONENTS (ARCHITECTURE) 
The conformance checker allows for modular deployment. Since OAIS archives usually contain 
multiple file types, the conformance checker should enable checking multiple reference 
implementations in one operation. For this purpose, the conformance checker allows for 
integrating other conformance checker components maintained within the PREFORMA 
ecosystem via one shell.  

The design of the conformance checker therefore complies with the following functional 
architecture that facilitates modular deployment of multiple conformance checkers in one tool.  

The conformance checker comprises four functional components: 

x the shell: The conformance checker should interface with other systems through a ‘shell’ 
which allows for interfacing multiple conformance checkers at the same time. This might 
in the future allow integrating the conformance checkers of different suppliers into one 
application.  

x the ‘implementation checker’: which performs a comprehensive check of the standard 
specifications listed in the standard document. 

x the ‘policy checker’: which allows for adding acceptance criteria, 
always compliant with the standard specifications, that further 
differentiates the properties of the file. This might for example 
include limiting conformance to PDF/A-1b. Or limiting the colors-
space of TIFF-files to ECI-RGB or aRGB. Or limiting the 
audiovisual file to 'progressive scanned' video.  

x the ‘reporter’: which interprets the output of the implementation 
checker and policy checker and allows for defining multiple 
human and machine readable output formats. This might include 
a well-documented JSON or XML file, a human readable report 

on which specifications are not fulfilled, or a fool-proof report which also indicates what 
should be done to fix the non-conformances. 

x the ‘metadata fixer’: which allows for simple fixes of the metadata embedded in the file, 
making them compliant with the standard specification. 

Integration of multiple conformance checkers via one shell should be established as follows: 

ü  Allow	  integraTon	  of	  other	  suppliers’	  
components/Components	  

ü  Facilitate	  conformance	  checking	  at	  4	  
moments	  in	  doc	  life	  cycle/API	  

ü  Processing	  possibly/Scheduling	  
Components	  
-  Automated	  
-  Periodical	  
-  In	  batch	  

ü  No	  internet	  required/Local	  Webservice	  
ü  Usable	  by	  non-‐experts/GUI	  &	  High	  level	  

data	  types	  

ü  A	  Conformance	  Checker	  for	  
MKV-‐JPEG	  2000-‐LPCM	  with	  
4	  funcTonal	  components/
Components	  



OpenMediaCheck	  	  
an	  open	  source	  project	  
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How	  do	  we	  manage	  OpenJPEG	  ?	  
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www.openjpeg.org	  
	  
•  ~	  8500	  visitors/

month	  
•  57%	  new	  visitors	  
•  Knowns	  users	  

-‐  Chromium	  
-‐  Debian	  
-‐  ImageMagick	  
-‐  GhostScript	  
-‐  …	  



Code	  repository	  
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Mailing-‐list	  
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•  664	  members	  
•  ~	  5	  addiTonal	  

members/month	  



Issue	  tracker	  
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DocumentaTon	  on	  wiki	  
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Binary	  releases	  
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•  Last	  releases:	  
1300	  downloads/w	  



ConTnuous	  integraTon	  

6-‐Mar-‐15	   UCL/ICTEAM	  -‐	  PREFORMA	  Design	  Phase	  presentaTon	   33	  

•  Based	  on	  CDash	  &	  
CTest	  

•  Test	  suite	  in	  a	  
specific	  repo	  

•  Test	  data	  
-‐  Conformance	  tests	  
-‐  Corrupted	  images	  
-‐  Correct	  images	  

•  Nightly	  build	  &	  test	  
•  PlaYorms	  

-‐  Windows	  
-‐  Linux	  
-‐  MacOSX	  



OpenMediaCheck	  …	  Idem	  !	  
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•  Website	  
à	  openmediacheck.org	  
	  
•  Repo	  
•  Mailing-‐list	  
•  Tracker	  
•  Releases	  
•  Wiki	  
à	  Github	  



ConTnuous	  integraTon	  with	  Jenkins	  
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Jenkins	  server	  hosted	  
@	  UCL	  

	  
ci.openmediacheck.org	  



Further	  enable	  OMC	  Community	  
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•  Create	  synergies	  
between	  OMC	  and	  
OpenJPEG	  (or	  other	  
UCL	  projects)	  

à  OpenJPEG	  is	  being	  
migrated	  to	  Github	  

	  
•  OMC	  not	  restricted	  

to	  long-‐term	  
preservaTon	  

à  Enlarges	  the	  
potenTal	  
community	  



OMC	  Community	  Manager	  

•  ContribuTons	  follow-‐up	  
•  Regular	  releases	  
•  CommunicaTon	  around	  the	  project	  through	  

-‐  Website	  	  
-‐  Social	  networking	  (twixer,	  blog	  posts)	  
-‐  ParTcipaTon	  in	  meeTngs	  &	  workshops	  

•  JPEG	  meeTngs	  (done	  !)	  
• Digital	  PreservaTon	  CoaliTon	  (done	  !)	  
• …	  
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OMC	  and	  standardizaTon	  bodies	  

•  ISO/IEC	  WG1,	  aka	  “JPEG	  Commixee”	  
-‐  ImplementaTon	  checker	  based	  on	  OpenJPEG	  
-‐  UCL	  &	  IntoPIX	  already	  involved	  in	  JPEG	  acTviTes	  
à 	  Strong	  link	  between	  PREFORMA	  and	  ISO/IEC	  !	  

•  MKV	  
-‐  Already	  in	  contact	  with	  Matroska	  people	  to	  add	  JPEG	  
2000	  support	  in	  their	  specificaTons.	  
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OMC	  Business	  opportuniTes	  

•  To	  keep	  OMC	  sustainable	  aber	  PREFORMA’s	  end	  
à 	  keep	  an	  acTve	  Community	  Manager	  

•  Similar	  to	  ArchivemaTca	  business	  model	  
-‐  Paid	  support	  for	  installaTon	  or	  maintenance	  
-‐  On-‐demand	  development	  of	  (open-‐source)	  components	  
-‐  Sales	  of	  proprietary	  components	  
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JPEG	  2000	  
as	  a	  preservaAon	  format	  
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Is	  JPEG	  2000	  an	  open	  standard	  ?	  
ü  Adopted	  and	  maintained	  by	  a	  not-‐for-‐profit	  organizaTon	  
ü  Development	  through	  open	  decision-‐making	  procedure	  	  

Ø  ISO/IEC	  is	  a	  not-‐for-‐profit	  organizaAon,	  open	  to	  all	  interested	  
parAes	  

ü  Standard	  published	  and	  specificaTon	  available	  freely	  or	  at	  a	  
nominal	  charge.	  	  

ü  No	  constraints	  on	  the	  re-‐use	  of	  the	  standard	  

Ø  Available	  at	  ISO	  website	  for	  198	  CHF.	  

?  Intellectual	  property	  -‐	  i.e.	  patents	  possibly	  present	  -‐	  of	  (parts	  
of)	  the	  standard	  irrevocably	  available	  on	  a	  royalty-‐free	  basis.	  	  
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How	  did	  we	  invesTgate	  patent	  issues	  ?	  

•  We	  gathered	  all	  signed	  patent	  statements	  for	  JPEG	  2000	  
Part-‐1,	  each	  with	  their	  license	  opTon.	  

•  We	  listed	  all	  patents	  with	  owner,	  expiraTon	  date,	  license.	  

•  We	  invesTgated	  patents	  with	  non-‐free	  license	  opTons.	  

•  We	  asked	  intoPIX	  General	  Counsel	  for	  his	  advice.	  

•  We	  contracted	  a	  legal	  expert,	  specialized	  in	  patent	  issues.	  
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ISO/IEC/ITU	  Patent	  Policy	  	  
=	  

	  best	  safeguard	  against	  patent	  issues	  
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ISO/IEC/ITU	  Patent	  Policy	  	  
=	  best	  safeguard	  against	  patent	  issues	  

“Use	  of	  JPEG	  2000	  as	  a	  standard	  format	  is	  	  
reasonably	  immune	  from	  the	  risk	  of	  patent	  claims”	  

•  ISO/IEC/ITU	  Patent	  Policy	  gives	  for	  patents	  the	  same	  kind	  of	  guarantees	  
that	  OS	  licenses	  give	  for	  copyright.	  	  
-‐  No	  “J2K	  patent	  issue”	  but	  “Image	  compression	  patent	  issue”	  
-‐  Video	  and	  image	  compression	  are	  heavily	  patented	  fields	  
-‐  JPEG	  Commixee	  Policy	  is	  an	  even	  bexer	  safeguard	  

	  

Safer	  than	  a	  specificaTon	  developed	  outside	  any	  standardizaTon	  body,	  
where	  the	  patent	  risk	  is	  unknown	  .	  

•  By	  the	  way,	  no	  risk	  at	  all	  in	  the	  context	  of	  PREFORMA	  
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Is	  JPEG	  2000	  suited	  for	  preservaTon	  ?	  

Depends	  on	  the	  requirements	  for	  a	  preservaTon	  format	  …	  
	  
	  
	  
	  
	  
	  
	  
	  

All	  JPEG	  2000	  needs	  is	  bexer	  open	  source	  support	  
…	  And	  JPEG	  2000	  in	  PREFORMA	  would	  contribute	  to	  this	  !	  
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FFV1	   JPEG	  2000	  

Lossless	  compression	  
Complexity	  -‐-‐	  

Lossless	  compression	  
Complexity	  ++	  
	  
ISO	  Standard	  
Seamless	  lossless	  to	  lossy	  
Scalability	  
Accessibility	  
Robustness	  against	  errors	  
Region-‐of-‐Interest	  



Conclusion	  
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Take-‐home	  message:	  OMC	  is	  …	  

•  An	  innovaTve	  flexible	  shell,	  suited	  to	  
-‐  be	  integrated	  in	  OAIS	  Environment	  
-‐  integrate	  without	  effort	  other	  suppliers’	  contribuTons	  

•  A	  JPEG	  2000	  with	  MKV/LPCM	  Conformance	  Checker	  
-‐  Based	  on	  OpenJPEG,	  ISO	  Reference	  Sobware	  
-‐  Fulfills	  the	  missing	  step	  to	  make	  of	  JPEG	  2000	  a	  good	  
preservaTon	  format	  

•  A	  sustainable	  open-‐source	  project	  based	  on	  our	  
OpenJPEG	  experTse	  
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Thanks	  !	  
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QuesTons	  Tme	  …	  


