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Who am I?



  

digital preservation consulting         
open-source sofware for archives and libraries



The Digital Preservation Problem:

1. Rapid technological change drives constant system upgrades, 

migrations and retirement of legacy technologies.

2. Incompatible, obsolete, obscure or proprietary systems and file 

formats.

3. Loss or damage to bitstreams due the fragility of digital storage 

media, system error, or human error.



The Digital Preservation Problem:

4. The overwhelming volume of digital information objects created 

daily, each with many possible copies and versions.

5. The lack or loss of adequate metadata describing digital 

information objects.

6. Accidental or malicious content alteration.



The Digital Preservation Problem:

7. Doubts about the reliability and integrity of electronic records 

and the inability to vouch for their authenticity.

8. The complexity of digital information objects which requires 

preservation of their content, structure, context, presentation, 

behaviour as intellectual entities as well as bitstreams.

9. The lack of formally recognized organizational responsibility, 

resources and enterprise architecture components that facilitate 

digital curation, preservation and long-term access.
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Open Archival Information System (OAIS) 
reference model (ISO-STD 14721)

https://www.archivematica.org/wiki/OAIS_Use_Cases
https://www.archivematica.org/wiki/OAIS_Activity_Diagrams

https://www.archivematica.org/wiki/OAIS_Use_Cases
https://www.archivematica.org/wiki/OAIS_Activity_Diagrams


Capacity Gap

● No preservation features in key systems

● No digital preservation planning
● Format obsolescence

● System & platform incompatibility/obsolesence

● Digital preservation metadata

● External media processing

● Dedicated storage and geo-remote backup

●  No Trusted Digital Repository (TDR)

●  No obvious next steps to improve capacity



TRAC: Trustworthy Digital Repositories



ISO 16363:2012
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¡  The	
  Media	
  Type	
  Preservation	
  Plan	
  (MTPP),	
  aka	
  
“Format	
  Policies”,	
  determines	
  what	
  file	
  formats	
  
to	
  use	
  for	
  digitizing	
  analog	
  content	
  and	
  
preserving	
  born	
  digital	
  content.	
  It	
  is	
  created	
  
from	
  the	
  intersection	
  of	
  supported	
  media	
  and	
  
file	
  formats	
  and	
  their	
  associated	
  significant	
  
characteristics,	
  the	
  needs	
  and	
  expectations	
  of	
  
our	
  users,	
  the	
  underlying	
  technological	
  
environment	
  and	
  digital	
  preservation	
  
standards.	
  



Technological	
  Environment	
  

User	
  
Expectations	
  

Preservation	
  Standards	
  

Inventory	
  of	
  
File	
  Formats	
  



¡  Provide	
  long-­‐term	
  meaningful	
  access	
  to	
  file	
  
formats	
  across	
  all	
  browsers,	
  operating	
  
systems	
  and	
  devices.	
  

¡  Enable	
  the	
  display/play	
  of	
  the	
  original	
  look,	
  
feel,	
  experience	
  (colour,	
  layout,	
  	
  etc.).	
  

¡  Support	
  reuse	
  	
  of	
  born	
  digital	
  objects.	
  
	
  
Caveat:	
  to	
  the	
  extent	
  possible	
  
	
  



¡  Initial	
  Steps	
  
1.  Media	
  Type:	
  perform	
  an	
  inventory	
  of	
  media	
  types	
  

and	
  file	
  formats	
  in	
  your	
  physical	
  collection/digital	
  
repository.	
  

a)  File	
  extensions	
  don’t	
  provide	
  enough	
  information	
  
regarding	
  a	
  file	
  (e.g.	
  .pdf	
  could	
  be	
  PDF	
  or	
  PDF/A)	
  

b)  Use	
  a	
  file	
  identification	
  /	
  validation	
  tool	
  like	
  DRIOD	
  or	
  
JHOVE2.	
  



¡  Initial	
  Steps	
  
1.  Media	
  Type:	
  an	
  inventory	
  of	
  file	
  formats.	
  digital	
  

archive/repository.	
  



¡  Initial	
  Steps	
  
2.  Use	
  Google	
  Analytics	
  or	
  other	
  web	
  site	
  tools	
  to	
  

determine	
  the	
  predominant	
  devices,	
  operating	
  
systems	
  and	
  browsers	
  used	
  to	
  access	
  your	
  services.	
  







Mobile 



¡  Initial	
  Steps	
  
3.  Monitor	
  the	
  high-­‐tech	
  environment	
  for	
  changes	
  

which	
  may	
  impact	
  your	
  services.	
  









Blackberry Z10 Supported File Formats 



¡  Initial	
  Steps	
  
4.  Monitor	
  communications	
  within	
  the	
  digital	
  

preservation	
  community	
  regarding	
  recommended	
  
long-­‐term	
  preservation	
  file	
  formats.	
  





¡  Sustainability	
  Factors	
  for	
  Long-­‐Term	
  Preservation	
  
Formats:	
  
§  Disclosure:	
  open	
  specifications	
  and	
  validation	
  tools.	
  
§  Adoption:	
  widely	
  adopted,	
  bundled	
  with	
  OS.	
  
§  Transparency:	
  open	
  to	
  direct	
  analysis	
  with	
  basic	
  tools.	
  
§  Self-­‐documentation:	
  metadata	
  embedded	
  in	
  file.	
  
§  External	
  dependencies:	
  the	
  fewer	
  the	
  better.	
  
§  Impact	
  of	
  patents:	
  licenses	
  and	
  royalty	
  fees.	
  
§  Technical	
  protection	
  mechanisms:	
  the	
  fewer	
  the	
  better.	
  



¡  Sustainability	
  Factors	
  for	
  MP3	
  Audio	
  Format:	
  
.	
  



¡  Sustainability	
  Factors	
  for	
  WAV	
  Audio	
  Format:	
  
.	
  



¡  MUN	
  File	
  Format	
  Policy	
  for	
  Audio	
  
1.  Media	
  Type:	
  Audio.	
  
2.  Supported	
  ingest	
  format	
  extensions:	
  MP3,	
  WMA,	
  

WAV	
  
3.  Long-­‐term	
  preservation	
  format(s):	
  WAV	
  (LPCM)	
  
4.  Access	
  format(s):	
  MP3,	
  WAV	
  
5.  Normalization	
  tool:	
  Soundforge	
  Audio	
  Studio	
  

Version	
  10	
  
6.  Analog	
  digitization	
  /	
  born	
  digital	
  preservation	
  audio	
  

standards	
  



¡  Analog	
  digitization	
  /	
  born	
  digital	
  preservation	
  
audio	
  standards:	
  

	
  
	
  

Category	
   File	
  Format	
  	
   Resolution	
   Notes	
  

Long-­‐term	
  
preservation	
  high	
  
resolution	
  standard	
  

-­‐ Linear	
  PCM	
  bit	
  
stream	
  
-­‐ Uncompressed	
  
WAV	
  

24	
  Bit	
  @	
  48	
  KHz	
  
(minimum),	
  mono/
dual	
  	
  or	
  mono/
stereo,	
  interleaved	
  

Higher	
  resolutions	
  
encouraged	
  if	
  
possible.	
  

Deliverable	
  “hard	
  
copy”	
  standard	
  (CD)	
  

-­‐ Linear	
  PCM	
  bit	
  
stream	
  
-­‐ 
Uncompressed	
  .WA
V	
  

16	
  Bit	
  @	
  44.1	
  KHz	
  
Stereo	
  Interleaved	
  
only	
  

Derive	
  from	
  original	
  

Deliverable	
  Web-­‐
based	
  access/
download	
  standard	
  

MP3,	
  WAV	
   Minimum	
  of	
  128	
  
Kbps	
  @	
  44.1	
  KHz	
  
mono	
  or	
  256	
  Kbps	
  
@	
  44.1	
  Kbps	
  stereo	
  

Derive	
  from	
  original	
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¡  Library	
  and	
  Archives	
  Canada	
  
	
  	
  	
  	
  “By	
  2014,	
  LAC	
  will	
  only	
  accept	
  theses	
  and	
  
	
  	
  	
  	
  dissertations	
  from	
  Canadian	
  universities	
  in	
  
	
  	
  	
  	
  electronic	
  form…”	
  OAI-­‐PMH	
  ETD-­‐MS	
  
¡  Requires	
  

§  Change	
  in	
  Graduate	
  Studies	
  policy	
  which	
  will	
  
mandate	
  electronic	
  submission.	
  

§  Additional	
  instructions	
  for	
  e-­‐thesis	
  preparation.	
  
§  Development	
  of	
  an	
  e-­‐thesis	
  submission	
  and	
  
processing	
  workflow.	
  



¡  PDF/A	
  file	
  format	
  maximizes:	
  
§  Device	
  independence	
  
§  Self-­‐containment	
  
§  Self-­‐documentation	
  

¡  16	
  new	
  fonts	
  in	
  Windows	
  8	
  plus	
  many	
  updated	
  
fonts.	
  

	
  









¡  Integral	
  part	
  of	
  the	
  thesis.	
  
¡  Support	
  replication,	
  validation	
  and	
  extension	
  
of	
  experiments.	
  

¡  Support	
  reuse	
  of	
  digital	
  content,	
  for	
  example,	
  
images.	
  

¡ MUN	
  Disciplines:	
  Anthropology,	
  Biology,	
  
Chemistry,	
  Computer	
  Science,	
  Earth	
  
Sciences,	
  Engineering,	
  Environmental	
  
Science,	
  Music,	
  Physics.	
  



Gan,	
  Gregory	
  (2010)	
  To	
  our	
  hopeless	
  affair	
  :	
  a	
  visual	
  
anthropology	
  study	
  about	
  women	
  of	
  the	
  Russian	
  
Intelligentsia	
  in	
  the	
  post-­‐Soviet	
  era.	
  Masters	
  thesis,	
  
Memorial	
  University	
  of	
  Newfoundland.	
  	
  
“A	
  feature-­‐length	
  ethnographic	
  film	
  produced	
  during	
  the	
  
period	
  of	
  fieldwork	
  in	
  Moscow	
  and	
  based	
  on	
  participants'	
  
memories	
  is	
  appended	
  to	
  the	
  thesis.”	
  
	
  
Here	
  is	
  a	
  link	
  to	
  the	
  Gregory	
  Gan	
  thesis	
  and	
  video	
  in	
  
Memorial’s	
  Research	
  Repository:	
  
http://research.library.mun.ca/1686/	
  



¡  Types	
  of	
  files	
  submitted	
  with	
  20	
  MUN	
  theses:	
  
§  Video:	
  mp4,	
  wmv,	
  avi	
  
§  Image:	
  jpg,	
  tif	
  
§  Spreadsheet:	
  Microsoft	
  Excel	
  
§  Database:	
  	
  Microsoft	
  Access	
  
§  Software:	
  original	
  C#/Fortran	
  code,	
  open	
  source	
  
software,	
  links	
  to	
  commercial	
  software.	
  

§  Data:	
  asv	
  CAD/CAM,	
  cif	
  Crystallographic,	
  etc.	
  
§  Documentation:	
  from	
  good	
  to	
  nil.	
  
§ Many	
  theses	
  have	
  files	
  organized	
  in	
  folders.	
  



¡  E-­‐Theses	
  with	
  supplementary	
  files	
  in	
  folders	
  



¡  E-­‐Theses	
  with	
  supplementary	
  files	
  in	
  folders	
  



¡  E-­‐Theses	
  with	
  supplementary	
  files	
  in	
  folders	
  



¡  E-­‐Theses	
  with	
  supplementary	
  files	
  in	
  folders	
  



¡  E-­‐Theses	
  with	
  supplementary	
  files	
  in	
  folders	
  



¡  E-­‐Theses	
  with	
  supplementary	
  files	
  in	
  folders	
  



¡  Convert	
  known	
  files	
  for	
  long	
  term	
  access	
  /	
  
preservation	
  based	
  on	
  the	
  MTTP:	
  
§  Video:	
  mp4,	
  wmv,	
  avi	
  
§  Image:	
  jpg,	
  tif	
  
§  Spreadsheet:	
  Microsoft	
  Excel	
  
§  Database:	
  	
  Microsoft	
  Access	
  
§  Software:	
  original	
  C#/Fortran	
  code,	
  open	
  source	
  
software,	
  commercial	
  software.	
  

§  Data:	
  asv	
  CAD/CAM,	
  cif	
  Crystallographic,	
  etc.	
  
§  Documentation:	
  from	
  good	
  to	
  nil	
  (readme	
  files).	
  
	
  



¡  Download,	
  test,	
  preserve	
  open	
  source	
  software,	
  
compilers,	
  emulators,	
  etc.:	
  
§  Video:	
  mp4,	
  wmv,	
  avi	
  
§  Image:	
  jpg,	
  tif	
  
§  Spreadsheet:	
  Microsoft	
  Excel	
  
§  Database:	
  	
  Microsoft	
  Access	
  
§  Software:	
  original	
  C#/Fortran	
  code,	
  open	
  source	
  
software,	
  commercial	
  software.	
  

§  Data:	
  asv	
  CAD/CAM,	
  cif	
  Crystallographic,	
  etc.	
  
§  Documentation:	
  from	
  good	
  to	
  nil	
  (readme	
  files).	
  



Download and preserve the associated software, if possible. 



¡  Determine	
  sustainability	
  of	
  remaining	
  formats:	
  
§  Video:	
  mp4,	
  wmv,	
  avi	
  
§  Image:	
  jpg,	
  tif	
  
§  Spreadsheet:	
  Microsoft	
  Excel	
  
§  Database:	
  	
  Microsoft	
  Access	
  
§  Software:	
  original	
  C#/Fortran	
  code,	
  open	
  source	
  
software,	
  commercial	
  software.	
  

§  Data:	
  asv	
  CAD/CAM,	
  cif	
  Crystallographic,	
  etc.	
  
§  Documentation:	
  from	
  good	
  to	
  nil.	
  



¡  Use	
  zip	
  uncompressed	
  to	
  preserve	
  the	
  folder	
  
structure	
  until	
  metadata	
  is	
  created	
  



¡ Metadata	
  
§  ETD-­‐MS	
  Dublin	
  core	
  profile	
  is	
  inadequate.	
  
§  Available	
  METS	
  Profiles:	
  
▪  UC	
  San	
  Diego	
  Electronic	
  Theses	
  and	
  Dissertations	
  Profile	
  
The	
  primary	
  document,	
  be	
  it	
  a	
  thesis	
  or	
  dissertation,	
  is	
  
contained	
  in	
  a	
  PDF	
  file.	
  Associated,	
  archival	
  quality	
  files	
  may	
  
also	
  be	
  included	
  in	
  a	
  METS	
  record	
  for	
  electronic	
  theses	
  and	
  
dissertations….	
  Structural	
  relationships	
  between	
  the	
  
primary	
  and	
  associated	
  files	
  are	
  not	
  required	
  in	
  this	
  profile.	
  

	
  



¡ Metadata	
  (continued)	
  
§  Available	
  METS	
  Profiles:	
  
▪  UC	
  San	
  Diego	
  Complex	
  Object	
  Profile	
  
Hierarchical	
  structural	
  relationships	
  should	
  be	
  detailed	
  as	
  
nested	
  <div>	
  elements	
  according	
  to	
  the	
  METS	
  schema	
  and	
  
rules	
  because	
  it	
  is	
  richer	
  than	
  that	
  provided	
  as	
  PREMIS	
  
semantic	
  units.	
  If	
  the	
  scope	
  of	
  exchange	
  objects	
  is	
  
preservation,	
  implementers	
  should	
  also	
  use	
  the	
  PREMIS	
  
relationship	
  elements	
  in	
  the	
  Object	
  schema	
  for	
  structural	
  
relationships.	
  PREMIS	
  relationship	
  elements	
  should	
  always	
  
be	
  used	
  for	
  derivative	
  types	
  of	
  relationships.	
  
	
  

	
  
	
  



¡ Metadata	
  (continued)	
  
§  Next	
  Steps	
  
▪  Add	
  the	
  structural	
  relationship	
  components	
  of	
  the	
  UC	
  San	
  
Diego	
  METS	
  Complex	
  Object	
  Profile	
  to	
  the	
  	
  Electronic	
  
Theses	
  and	
  Dissertations	
  Profile.	
  
▪  The	
  result	
  will	
  be	
  a	
  METS	
  profile	
  supporting:	
  
▪  Descriptive	
  Metadata:	
  Dublin	
  Core,	
  ETD-­‐MS	
  and	
  MODS	
  
▪  Technical	
  File	
  Metadata:	
  METS	
  
▪  Preservation	
  and	
  Rights	
  Metadata:	
  PREMIS	
  and	
  METS	
  
▪  Structural	
  Metadata:	
  METS	
  and	
  PREMIS	
  

▪  Package	
  the	
  metadata	
  and	
  associated	
  files	
  using	
  Bagit	
  
and/or	
  ZIP	
  uncompressed.	
  

	
  

	
  
	
  



¡  Determine	
  the	
  skill	
  sets	
  required	
  to	
  staff	
  the	
  E-­‐
Thesis	
  processing	
  workflow:	
  
§ Metadata	
  specialist:	
  METS,	
  Premis,	
  Dublin	
  Core,	
  Mods.	
  
§  Digital	
  Preservation	
  specialist:	
  file	
  identification,	
  
validation,	
  access	
  and	
  preservation.	
  

§  Systems	
  Analyst:	
  file	
  migration,	
  cross	
  platform/browser	
  
testing,	
  packaging.	
  

¡  Important	
  question:	
  Will	
  LAC/BAC	
  be	
  able	
  to	
  
accommodate	
  E-­‐Theses	
  with	
  supplementary	
  files?	
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¡  Preservation	
  Goals	
  
§ Why	
  PDF/A,	
  not	
  PDF?	
  

¡  General	
  workflow	
  considerations	
  
§  Automation	
  
§  Format	
  identification	
  
§  Format	
  migration	
  
§  Tool	
  selection	
  

¡ Workflow	
  stages	
  
¡  Implementation	
  



¡  General	
  Usability	
  
§  Platform	
  independence	
  
§  Self	
  containment	
  
§ Metadata	
  inclusion	
  
§  Searchable	
  text	
  
▪  Indexable	
  
▪  Also	
  facilitates	
  reuse	
  

¡  Long	
  Term	
  Access	
  



¡  Degree	
  of	
  Automation	
  
§  Identification	
  /	
  Validation	
  
§ Migration	
  

¡  Format	
  identification	
  
§  Source	
  
§  Target	
  

¡  Format	
  migration	
  
¡  Tool	
  selection	
  



¡  Degree	
  of	
  automation	
  
§  Validation	
  Only?	
  
§  Conversion?	
  
§  On	
  ingest?	
  

¡  Dependencies:	
  	
  
§  Resources	
  available	
  for	
  preservation	
  actions	
  
§  Fidelity	
  required	
  in	
  migrated	
  materials	
  

¡  In	
  our	
  case,	
  limited	
  resources	
  suggest	
  need	
  
for	
  as	
  much	
  automation	
  as	
  practicable	
  



¡  Need	
  to	
  identify	
  PDF	
  files	
  as	
  potential	
  
migration	
  targets	
  
§  Sub-­‐task:	
  PDF	
  files	
  which	
  are	
  not	
  already	
  PDF/A	
  	
  

¡  Need	
  to	
  validate	
  migration	
  output	
  as	
  
compliant	
  



¡  PDF-­‐type	
  format	
  identification	
  generally	
  
successful	
  at	
  a	
  coarse	
  level	
  

¡  Since	
  PDF	
  is	
  analogous	
  to	
  a	
  container	
  format,	
  
within	
  workflow,	
  a	
  first	
  pass	
  doesn’t	
  
particularly	
  need	
  to	
  version	
  the	
  pdf	
  

¡  Except	
  for	
  mis-­‐named	
  files,	
  file	
  extension	
  
testing	
  may	
  be	
  sufficient	
  
§ Mime	
  type	
  label	
  an	
  alternative	
  where	
  available	
  



¡  PDF/A	
  as	
  a	
  format	
  is	
  more	
  nuanced	
  	
  
§  Currently	
  many	
  PDF/A	
  “flavours”	
  
▪  1	
  –	
  Initial	
  standard,	
  layers,	
  actions	
  forbidden	
  
▪  2	
  –	
  Transparency	
  /	
  layers	
  permitted,	
  JPEG2000	
  
▪  3	
  –	
  Embedding	
  of	
  non-­‐managed	
  document	
  formats	
  
▪  +	
  Conformance	
  level	
  
▪  A	
  –	
  accessible	
  
▪  B	
  –	
  basic	
  
▪  U	
  –	
  unicode	
  

§  Changed	
  as	
  recently	
  as	
  Oct	
  2012	
  (PDF/A-­‐3)	
  

	
  	
  



¡  Further	
  complication	
  –	
  scope	
  of	
  validation	
  
testing:	
  
§  Pronom	
  (via	
  DROID,	
  JHOVE)	
  
§  PDFBox	
  (Preflight)	
  
§  Adobe	
  (Preflight;	
  Reader	
  ‘PDF/A’	
  notation)	
  
§  PDF/A	
  Manager	
  

¡  Implies	
  tool	
  selection	
  also	
  a	
  critical	
  stage	
  
§  Because	
  of	
  variability	
  of	
  results,	
  compliance	
  
testing	
  within	
  conversion	
  tool	
  may	
  be	
  more	
  
stable,	
  will	
  bias	
  to	
  single	
  tool’s	
  “interpretation”	
  

	
  











¡  Depends	
  on:	
  
§  End	
  goals	
  
§  Also:	
  
▪  Source	
  material	
  
▪  Original	
  PDF	
  (/A)	
  creation	
  method	
  

¡  Guide	
  by	
  PDF	
  Association	
  (PDFA	
  in	
  a	
  
Nutshell):	
  	
  
§  http://www.pdfa.org/wp-­‐content/uploads/
2013/04/PDFA_in_a_Nutshell_21.pdf	
  



¡  Allows	
  transparency	
  &	
  layers	
  
§  Noted	
  in	
  many	
  of	
  our	
  source	
  materials	
  

¡  Profile	
  appears	
  to	
  “agree”	
  with	
  scanned	
  
documents	
  better	
  than	
  higher	
  levels	
  

¡  PDF/A-­‐1	
  files	
  can	
  be	
  embedded,	
  however,	
  not	
  
a	
  key	
  concern	
  for	
  our	
  needs	
  

¡  PDF/A-­‐3	
  appears	
  to	
  introduce	
  contradictory	
  
complication:	
  adding	
  non-­‐managed,	
  
embedded	
  documents	
  









¡  Ideally,	
  migration	
  is	
  a	
  non-­‐interactive	
  step	
  
§  Font	
  embedding	
  (implicit	
  substitution)	
  
§  Embedded	
  file	
  removal	
  
§  Document	
  metadata	
  reformatting	
  
§  Image	
  encoding	
  conversion	
  
§  Colour	
  space	
  identification	
  

¡  Realistically,	
  some	
  conversions	
  require	
  
interaction	
  
§ Without	
  originals	
  (pre-­‐PDF),	
  some	
  files	
  will	
  defy	
  
migration	
  to	
  some	
  compliance	
  levels	
  





¡  Best	
  we	
  can	
  hope	
  for	
  is	
  some	
  feedback	
  on	
  
how	
  to	
  resolve	
  issues	
  when	
  they	
  arise	
  
§  Notes	
  on	
  specific	
  compliance	
  failures,	
  e.g.:	
  
▪  Conflicting	
  metadata	
  (usually	
  dates)	
  
▪  Missing	
  data	
  (colour	
  space)	
  

¡  Prefer	
  tools	
  which	
  can	
  provide	
  this	
  info	
  





¡  Ability	
  to	
  perform	
  level	
  of	
  validation	
  
identified	
  as	
  necessary	
  to	
  meet	
  goals	
  

¡  “Automate-­‐ability”	
  
§  GUI	
  only	
  tools	
  usually	
  suggest	
  manual	
  interaction	
  
(scripting	
  can	
  be	
  an	
  option,	
  resource	
  depending)	
  

§  Tools	
  with	
  API	
  or	
  CLI	
  access	
  generally	
  easier	
  to	
  
automate	
  



¡  Performs	
  validation	
  and	
  migration	
  steps	
  
¡  Has	
  command	
  line	
  interface,	
  API	
  available	
  
¡ Windows	
  /	
  Linux	
  distributions	
  



¡  Desire	
  automation	
  as	
  much	
  as	
  practicable	
  
§  Limited	
  staff	
  for	
  manual	
  identification,	
  
conversion,	
  validation	
  

¡  Integration	
  with	
  repository	
  
¡  Necessarily	
  some	
  manual	
  QA	
  expected	
  



¡  Automated	
  
§  Rename	
  incoming	
  files	
  (format	
  independant)	
  	
  
§  Identify	
  candidate	
  PDF	
  items	
  
▪  Reject	
  previously	
  converted	
  

§  Check	
  for	
  PDF/A	
  Compliance	
  
▪  Attempt	
  migration	
  of	
  non-­‐compliant	
  items	
  

§  Store	
  details	
  on	
  (un*)	
  successful	
  migrations	
  
¡ Manual	
  

§  Vet/review	
  results	
  



¡  Drop	
  /	
  replace	
  characters	
  which	
  have	
  
platform	
  dependent	
  meaning	
  
§  E.g.	
  Mac	
  filenames	
  are	
  exceptionally	
  permissive,	
  
Windows	
  less	
  so	
  (see	
  ‘?’)	
  

¡  Log	
  changes	
  made	
  to	
  facilitate	
  later	
  audit	
  
¡  In	
  our	
  repository,	
  performed	
  on	
  ingest	
  



¡  Select	
  all	
  PDF	
  files	
  as	
  base	
  target	
  pool	
  
¡  Check	
  for	
  prior	
  preservation	
  (existing	
  
migrated,	
  related	
  files)	
  
§  If	
  yes,	
  abort	
  

¡  Perform	
  PDF/A	
  validation	
  testing	
  to	
  selected	
  
compliance	
  level	
  (2B)	
  using	
  selected	
  tool	
  
§  Parse	
  response,	
  if	
  valid,	
  abort	
  (**)	
  



¡  Attempt	
  PDF/A	
  conversion	
  to	
  selected	
  
compliance	
  level	
  (2B)	
  using	
  selected	
  tool	
  

¡  Perform	
  validation	
  on	
  resulting	
  file	
  
§  Success:	
  
▪  Commit	
  conversion	
  
▪  Rename	
  to	
  indicate	
  pdfa	
  conversion	
  

§  Failure:	
  
▪  Delete	
  attempt	
  
▪  Note	
  as	
  failed	
  conversion,	
  feedback,	
  logging	
  (**)	
  



¡  Annotate	
  changes	
  in	
  item	
  history	
  
¡  Item	
  automatically	
  entered	
  into	
  backup	
  /	
  
archive	
  cycle	
  

¡  Item	
  automatically	
  subject	
  to	
  checksumming	
  
within	
  backing	
  store	
  



¡  (*)	
  Automate	
  reporting	
  of	
  failed	
  migrations	
  
¡  (**)	
  Add	
  metadata	
  notation	
  to	
  indicate	
  
previously	
  reviewed	
  (but	
  not	
  migrated)	
  files	
  

¡  Re-­‐write	
  to	
  implement	
  FOSS	
  solutions	
  as	
  
practicable	
  	
  

¡  Reduce	
  manual	
  vetting	
  required	
  
¡  Adapt	
  for	
  direct	
  to	
  PDF/A	
  from	
  alternate	
  
formats	
  
§  Could	
  permit	
  higher	
  level	
  of	
  compliance	
  owing	
  to	
  
greater	
  metadata	
  availability	
  in	
  source	
  



¡  Eprints	
  3.3.7	
  
¡  Ubuntu	
  Linux	
  10.04	
  
¡  Perl	
  script	
  using	
  Eprints	
  API	
  

§  Eprint_PDF_Preservation.pl	
  
§  Heavily	
  borrows	
  from	
  Eprints	
  Preservation	
  
package	
  circa	
  3.3.7	
  (Dave	
  Tarrant;	
  Tim	
  Brody)	
  

¡  Cron	
  (“regularly	
  scheduled	
  task”),	
  weekly	
  
	
  



¡  Iterates	
  over	
  document	
  objects	
  within	
  each	
  
eprint	
  to	
  locate	
  PDF	
  (mimetype	
  ‘application/
PDF’)	
  	
  documents	
  

¡  Tests	
  for	
  isMigratedVersionOf	
  relation,	
  skips	
  
if	
  PDF	
  format	
  (presumes	
  pdfa	
  –	
  only	
  action	
  
on	
  PDFs)	
  

¡  Checks	
  for	
  validation	
  with	
  pdf/a	
  manager	
  
§  Success,	
  skips	
  



¡  Attempts	
  conversion	
  under	
  name	
  with	
  suffix	
  
_pdfa	
  

¡  Adds	
  document	
  relations	
  to	
  source	
  
(isMigratedVersionOf/hasMigratedVersion)	
  

¡  Copies	
  document	
  metadata	
  
§  Appends	
  descriptive	
  text	
  (“Migrated	
  (PDFA	
  
Conversion)	
  from	
  original	
  format:	
  ”)	
  



¡  Periodic	
  visual	
  review	
  
¡  Originals	
  left	
  intact,	
  accessible	
  as	
  fall	
  back	
  in	
  
case	
  of	
  any	
  undetected	
  issue	
  	
  



¡  Preserved	
  document	
  made	
  primary	
  
¡  Original	
  document	
  referenced	
  as	
  secondary	
  
file	
  in	
  case	
  of	
  unanticipated	
  loss	
  in	
  migration	
  
§  Default	
  behavour	
  inherited	
  from	
  original	
  Eprints	
  
plugin	
  





¡  Preservation	
  Goals	
  
§ Why	
  PDF/A,	
  not	
  PDF?	
  

¡  General	
  workflow	
  considerations	
  
§  Automation	
  
§  Format	
  identification	
  
§  Format	
  migration	
  
§  Tool	
  selection	
  

¡ Workflow	
  stages	
  
¡  Implementation	
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Archivematica 0.10-beta Archivematica 0.10-beta 



   

What is Archivematica?

● free and open-source digital preservation 
system (AGPLv3)

● designed to maintain standards-based, long-
term access to collections of digital objects



   

What is Archivematica?

● allows users to process digital objects from 
ingest to access in conformance with the ISO-
OAIS functional model

● Archivematica implements format 
normalization upon ingest and preserves 
originals to support emulation and migration 
strategies



   

What is Archivematica?

● Archivematica is a processing pipeline
● Archivematica is designed to output high-

quality, standards-compliant Archival 
Information Packages
– Bagit, METS, PREMIS



Decision points
BitCurator tools
Visualization
Indexed transfers
Basic arrangement
Privacy and confidentiality

Processing Workstation



Format Policy 
Registry (FPR)

PRONOM

UDFR Open Planets

monitor and sync





   



  



   

The METS file
<dmdSec> (descriptive metadata)
  Dublin Core XML
<amdSec> (administrative metadata)
    <techMD>
      PREMIS: object
    <digiProvMD>
      PREMIS: events
      PREMIS: agents
    <rightsMD>
      PREMIS: rights
<fileSec> (a list of the files and their roles and relationships)
<structMap> (a representation of the physical structure of the AIP)



   

Preservation planning

● A two-pronged approach:
– Normalization on ingest

– Preservation of the original file to support future  
strategies such as migration and emulation

● Normalization relies on format policies based on an 
analysis of the significant characteristics of file 
formats

● A format policy indicates the actions, tools and settings to 
apply to a file of a particular file format (e.g. normalization to 
preservation and/or access format) 



   

https://www.archivematica.org/preservation



   

Archivematica format policies

● Criteria for selecting default formats:
● Non-proprietary
● Freely available specifications
● Widely used/endorsed by major repositories
● No compression/lossless compression
● Tools available to write and render the format

● Format policies will change as community 
standards, practices and tools evolve.



   

Agile development model

● Release early, release often
– Feb 2009: Release 0.1-alpha 

– June 2011: Release 0.7.1-alpha

– January 2012: Release 0.8-alpha
– August 2012: Release 0.9-beta

– April 2013: Release 0.10-beta

●  Each iteration leads to updated and improved:
– Requirements

– Software

– Documentation
– Development resources



Foundation or
Steering Committee

Governance

Coordination

Funding

Promotion

Users

Lead institutions
    Funding
    Development
All users
    Bug reports
    Enhancement requests
    Code patches
    Documentation
    Promotion Open Source Software

Code

Knowledge

Community

Service Providers

Development

Technical Support

Hosting

Training

Promotion

Code
Time

Money
Knowledge

Code
Time
Money
Knowledge

Time
Money

Knowledge



Public wiki – archivematica.org



   

User list



Issue list



   

http://archivematica.org



   

Demonstration time!
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What our submission strategy of digital 
objects used to be...



LE
A
R
N
IN

G
RE

SO
U
RC

ES
ARCHIVES &
BIBLIOTHÈQUES

LE
A
R
N
IN

G
RE

SO
U
RC

ES

ARCHIVES, PATRIMOINE 
& RÉSERVE PRÉCIEUSE

LE
A
R
N
IN

G
RE

SO
U
RC

ES

BIBLIOTHÈQUE 
DES SCIENCES HUMAINES

LE
A
R
N
IN

G
RE

SO
U
RC

ES

BIBLIOTHÈQUE 
DES SCIENCES & TECHNIQUES

LE
A
R
N
IN

G
RE

SO
U
RC

ES

BIBLIOTHÈQUE 
DES SCIENCES DE LA SANTÉ

LE
A
R
N
IN

G
RE

SO
U
RC

ES

BIBLIOTHÈQUE 
D’ARCHITECTURE

LE
A
R
N
IN

G
RE

SO
U
RC

ES

BIBLIOTHÈQUE 
DE DROIT

What our submission strategy of digital 
objects used to be...

Institutional
Repository

(dipot)

+



LE
A
R
N
IN

G
RE

SO
U
RC

ES
ARCHIVES &
BIBLIOTHÈQUES

LE
A
R
N
IN

G
RE

SO
U
RC

ES

ARCHIVES, PATRIMOINE 
& RÉSERVE PRÉCIEUSE

LE
A
R
N
IN

G
RE

SO
U
RC

ES

BIBLIOTHÈQUE 
DES SCIENCES HUMAINES

LE
A
R
N
IN

G
RE

SO
U
RC

ES

BIBLIOTHÈQUE 
DES SCIENCES & TECHNIQUES

LE
A
R
N
IN

G
RE

SO
U
RC

ES

BIBLIOTHÈQUE 
DES SCIENCES DE LA SANTÉ

LE
A
R
N
IN

G
RE

SO
U
RC

ES

BIBLIOTHÈQUE 
D’ARCHITECTURE

LE
A
R
N
IN

G
RE

SO
U
RC

ES

BIBLIOTHÈQUE 
DE DROIT

What our submission strategy of digital 
objects used to be...

Institutional
Repository

(dipot)

+

item {handle}

bundle “Original”

bitstream 2:  Chapter 1-3

bitstream 3:  Chapter 4-7

bitstream 1:  Abstract

bitstream 4:  Chapter 8-10

bitstream 5:  Slides of the PhD Defense



LE
A
R
N
IN

G
RE

SO
U
RC

ES
ARCHIVES &
BIBLIOTHÈQUES

LE
A
R
N
IN

G
RE

SO
U
RC

ES

ARCHIVES, PATRIMOINE 
& RÉSERVE PRÉCIEUSE

LE
A
R
N
IN

G
RE

SO
U
RC

ES

BIBLIOTHÈQUE 
DES SCIENCES HUMAINES

LE
A
R
N
IN

G
RE

SO
U
RC

ES

BIBLIOTHÈQUE 
DES SCIENCES & TECHNIQUES

LE
A
R
N
IN

G
RE

SO
U
RC

ES

BIBLIOTHÈQUE 
DES SCIENCES DE LA SANTÉ

LE
A
R
N
IN

G
RE

SO
U
RC

ES

BIBLIOTHÈQUE 
D’ARCHITECTURE

LE
A
R
N
IN

G
RE

SO
U
RC

ES

BIBLIOTHÈQUE 
DE DROIT

What our submission strategy of digital 
objects used to be...

Institutional
Repository

(dipot)

+

item {handle}

bundle “Original”

bitstream 2:  Chapter 1-3

bitstream 3:  Chapter 4-7

bitstream 1:  Abstract

bitstream 4:  Chapter 8-10

bitstream 5:  Slides of the PhD Defense

Flat objects without file structure or relationship



LE
A
R
N
IN

G
RE

SO
U
RC

ES
ARCHIVES &
BIBLIOTHÈQUES

LE
A
R
N
IN

G
RE

SO
U
RC

ES

ARCHIVES, PATRIMOINE 
& RÉSERVE PRÉCIEUSE

LE
A
R
N
IN

G
RE

SO
U
RC

ES

BIBLIOTHÈQUE 
DES SCIENCES HUMAINES

LE
A
R
N
IN

G
RE

SO
U
RC

ES

BIBLIOTHÈQUE 
DES SCIENCES & TECHNIQUES

LE
A
R
N
IN

G
RE

SO
U
RC

ES

BIBLIOTHÈQUE 
DES SCIENCES DE LA SANTÉ

LE
A
R
N
IN

G
RE

SO
U
RC

ES

BIBLIOTHÈQUE 
D’ARCHITECTURE

LE
A
R
N
IN

G
RE

SO
U
RC

ES

BIBLIOTHÈQUE 
DE DROIT

What our dissemination strategy of 
digital objects used to be...

Institutional
Repository

(dipot)

+



LE
A
R
N
IN

G
RE

SO
U
RC

ES
ARCHIVES &
BIBLIOTHÈQUES

LE
A
R
N
IN

G
RE

SO
U
RC

ES

ARCHIVES, PATRIMOINE 
& RÉSERVE PRÉCIEUSE

LE
A
R
N
IN

G
RE

SO
U
RC

ES

BIBLIOTHÈQUE 
DES SCIENCES HUMAINES

LE
A
R
N
IN

G
RE

SO
U
RC

ES

BIBLIOTHÈQUE 
DES SCIENCES & TECHNIQUES

LE
A
R
N
IN

G
RE

SO
U
RC

ES

BIBLIOTHÈQUE 
DES SCIENCES DE LA SANTÉ

LE
A
R
N
IN

G
RE

SO
U
RC

ES

BIBLIOTHÈQUE 
D’ARCHITECTURE

LE
A
R
N
IN

G
RE

SO
U
RC

ES

BIBLIOTHÈQUE 
DE DROIT

What our dissemination strategy of 
digital objects used to be...

OAI-PMH
DIDL/MODSInstitutional

Repository
(dipot)

+



LE
A
R
N
IN

G
RE

SO
U
RC

ES
ARCHIVES &
BIBLIOTHÈQUES

LE
A
R
N
IN

G
RE

SO
U
RC

ES

ARCHIVES, PATRIMOINE 
& RÉSERVE PRÉCIEUSE

LE
A
R
N
IN

G
RE

SO
U
RC

ES

BIBLIOTHÈQUE 
DES SCIENCES HUMAINES

LE
A
R
N
IN

G
RE

SO
U
RC

ES

BIBLIOTHÈQUE 
DES SCIENCES & TECHNIQUES

LE
A
R
N
IN

G
RE

SO
U
RC

ES

BIBLIOTHÈQUE 
DES SCIENCES DE LA SANTÉ

LE
A
R
N
IN

G
RE

SO
U
RC

ES

BIBLIOTHÈQUE 
D’ARCHITECTURE

LE
A
R
N
IN

G
RE

SO
U
RC

ES

BIBLIOTHÈQUE 
DE DROIT

What our dissemination strategy of 
digital objects used to be...

OAI-PMH
DIDL/MODSInstitutional

Repository
(dipot)

+ Dissemination
Interface

DI-fusion



LE
A
R
N
IN

G
RE

SO
U
RC

ES
ARCHIVES &
BIBLIOTHÈQUES

LE
A
R
N
IN

G
RE

SO
U
RC

ES

ARCHIVES, PATRIMOINE 
& RÉSERVE PRÉCIEUSE

LE
A
R
N
IN

G
RE

SO
U
RC

ES

BIBLIOTHÈQUE 
DES SCIENCES HUMAINES

LE
A
R
N
IN

G
RE

SO
U
RC

ES

BIBLIOTHÈQUE 
DES SCIENCES & TECHNIQUES

LE
A
R
N
IN

G
RE

SO
U
RC

ES

BIBLIOTHÈQUE 
DES SCIENCES DE LA SANTÉ

LE
A
R
N
IN

G
RE

SO
U
RC

ES

BIBLIOTHÈQUE 
D’ARCHITECTURE

LE
A
R
N
IN

G
RE

SO
U
RC

ES

BIBLIOTHÈQUE 
DE DROIT

What our dissemination strategy of 
digital objects used to be...



LE
A
R
N
IN

G
RE

SO
U
RC

ES
ARCHIVES &
BIBLIOTHÈQUES

LE
A
R
N
IN

G
RE

SO
U
RC

ES

ARCHIVES, PATRIMOINE 
& RÉSERVE PRÉCIEUSE

LE
A
R
N
IN

G
RE

SO
U
RC

ES

BIBLIOTHÈQUE 
DES SCIENCES HUMAINES

LE
A
R
N
IN

G
RE

SO
U
RC

ES

BIBLIOTHÈQUE 
DES SCIENCES & TECHNIQUES

LE
A
R
N
IN

G
RE

SO
U
RC

ES

BIBLIOTHÈQUE 
DES SCIENCES DE LA SANTÉ

LE
A
R
N
IN

G
RE

SO
U
RC

ES

BIBLIOTHÈQUE 
D’ARCHITECTURE

LE
A
R
N
IN

G
RE

SO
U
RC

ES

BIBLIOTHÈQUE 
DE DROIT

What our preservation strategy of 
digital objects used to be...
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We want to digitize and disseminate 
all our Ph.D. and master theses...
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and provide a ToC, an abstract, 
the  usage rights license
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Oh! Don’t forget there are several 
volumes, sometimes with CDs...
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BTW, we need space for the 
new Learning Center so we 
have to get rid of the paper
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BTW, we need space for the 
new Learning Center so we 
have to get rid of the paper

Ok... Perhaps we 
have to change a 
few things than...
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These changes are not limited to theses...
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For the theses project, we need to digitize 
+10.000 volumes, over 3M pages
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Shouldn’t we outsource?
Can we do this ourselves?

Pros
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Shouldn’t we outsource?
Can we do this ourselves?

Pros

- total control of the production
- less expensive
- once in place, the workflow 
can be used for other projects
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Shouldn’t we outsource?
Can we do this ourselves?

Pros

- extra human resources needed
- longer time to start
- taking all responsability 

- total control of the production
- less expensive
- once in place, the workflow 
can be used for other projects
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Shouldn’t we outsource?
Can we do this ourselves?

Pros

Yes, we can!

- extra human resources needed
- longer time to start
- taking all responsability 

- total control of the production
- less expensive
- once in place, the workflow 
can be used for other projects
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A simple digitization workflow

Digitizing Quality control
Boxing

Incoming
boxes

Trimmer Outgoing
boxes

Non 
trimmable

Digitized
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Our workflow targets zero error tolerance

automa.c	
  filenaming	
  with	
  QR	
  
code	
  generated	
  from	
  our	
  catalog
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Our workflow targets zero error tolerance

automa.c	
  filenaming	
  with	
  QR	
  
code	
  generated	
  from	
  our	
  catalog

duplex	
  scanning	
  even	
  
for	
  simplex	
  print



LE
A
R
N
IN

G
RE

SO
U
RC

ES
ARCHIVES &
BIBLIOTHÈQUES

LE
A
R
N
IN

G
RE

SO
U
RC

ES

ARCHIVES, PATRIMOINE 
& RÉSERVE PRÉCIEUSE

LE
A
R
N
IN

G
RE

SO
U
RC

ES

BIBLIOTHÈQUE 
DES SCIENCES HUMAINES

LE
A
R
N
IN

G
RE

SO
U
RC

ES

BIBLIOTHÈQUE 
DES SCIENCES & TECHNIQUES

LE
A
R
N
IN

G
RE

SO
U
RC

ES

BIBLIOTHÈQUE 
DES SCIENCES DE LA SANTÉ

LE
A
R
N
IN

G
RE

SO
U
RC

ES

BIBLIOTHÈQUE 
D’ARCHITECTURE

LE
A
R
N
IN

G
RE

SO
U
RC

ES

BIBLIOTHÈQUE 
DE DROIT

Our workflow targets zero error tolerance

automa.c	
  filenaming	
  with	
  QR	
  
code	
  generated	
  from	
  our	
  catalog

duplex	
  scanning	
  even	
  
for	
  simplex	
  print

both	
  raw	
  and	
  
automa.c	
  quality	
  
improved	
  images



LE
A
R
N
IN

G
RE

SO
U
RC

ES
ARCHIVES &
BIBLIOTHÈQUES

LE
A
R
N
IN

G
RE

SO
U
RC

ES

ARCHIVES, PATRIMOINE 
& RÉSERVE PRÉCIEUSE

LE
A
R
N
IN

G
RE

SO
U
RC

ES

BIBLIOTHÈQUE 
DES SCIENCES HUMAINES

LE
A
R
N
IN

G
RE

SO
U
RC

ES

BIBLIOTHÈQUE 
DES SCIENCES & TECHNIQUES

LE
A
R
N
IN

G
RE

SO
U
RC

ES

BIBLIOTHÈQUE 
DES SCIENCES DE LA SANTÉ

LE
A
R
N
IN

G
RE

SO
U
RC

ES

BIBLIOTHÈQUE 
D’ARCHITECTURE

LE
A
R
N
IN

G
RE

SO
U
RC

ES

BIBLIOTHÈQUE 
DE DROIT

Our workflow targets zero error tolerance

automa.c	
  filenaming	
  with	
  QR	
  
code	
  generated	
  from	
  our	
  catalog

duplex	
  scanning	
  even	
  
for	
  simplex	
  print

both	
  raw	
  and	
  
automa.c	
  quality	
  
improved	
  images

double	
  scan	
  with	
  iMFF:	
  
portrait	
  and	
  landscape



LE
A
R
N
IN

G
RE

SO
U
RC

ES
ARCHIVES &
BIBLIOTHÈQUES

LE
A
R
N
IN

G
RE

SO
U
RC

ES

ARCHIVES, PATRIMOINE 
& RÉSERVE PRÉCIEUSE

LE
A
R
N
IN

G
RE

SO
U
RC

ES

BIBLIOTHÈQUE 
DES SCIENCES HUMAINES

LE
A
R
N
IN

G
RE

SO
U
RC

ES

BIBLIOTHÈQUE 
DES SCIENCES & TECHNIQUES

LE
A
R
N
IN

G
RE

SO
U
RC

ES

BIBLIOTHÈQUE 
DES SCIENCES DE LA SANTÉ

LE
A
R
N
IN

G
RE

SO
U
RC

ES

BIBLIOTHÈQUE 
D’ARCHITECTURE

LE
A
R
N
IN

G
RE

SO
U
RC

ES

BIBLIOTHÈQUE 
DE DROIT

Our workflow targets zero error tolerance

automa.c	
  filenaming	
  with	
  QR	
  
code	
  generated	
  from	
  our	
  catalog

duplex	
  scanning	
  even	
  
for	
  simplex	
  print

4	
  page	
  count	
  

verifica.ons

both	
  raw	
  and	
  
automa.c	
  quality	
  
improved	
  images

double	
  scan	
  with	
  iMFF:	
  
portrait	
  and	
  landscape



LE
A
R
N
IN

G
RE

SO
U
RC

ES
ARCHIVES &
BIBLIOTHÈQUES

LE
A
R
N
IN

G
RE

SO
U
RC

ES

ARCHIVES, PATRIMOINE 
& RÉSERVE PRÉCIEUSE

LE
A
R
N
IN

G
RE

SO
U
RC

ES

BIBLIOTHÈQUE 
DES SCIENCES HUMAINES

LE
A
R
N
IN

G
RE

SO
U
RC

ES

BIBLIOTHÈQUE 
DES SCIENCES & TECHNIQUES

LE
A
R
N
IN

G
RE

SO
U
RC

ES

BIBLIOTHÈQUE 
DES SCIENCES DE LA SANTÉ

LE
A
R
N
IN

G
RE

SO
U
RC

ES

BIBLIOTHÈQUE 
D’ARCHITECTURE

LE
A
R
N
IN

G
RE

SO
U
RC

ES

BIBLIOTHÈQUE 
DE DROIT

Our workflow targets zero error tolerance

automa.c	
  filenaming	
  with	
  QR	
  
code	
  generated	
  from	
  our	
  catalog

duplex	
  scanning	
  even	
  
for	
  simplex	
  print

4	
  page	
  count	
  

verifica.ons

both	
  raw	
  and	
  
automa.c	
  quality	
  
improved	
  images

soZware-­‐assisted	
  
quality	
  control	
  

process

double	
  scan	
  with	
  iMFF:	
  
portrait	
  and	
  landscape



LE
A
R
N
IN

G
RE

SO
U
RC

ES
ARCHIVES &
BIBLIOTHÈQUES

LE
A
R
N
IN

G
RE

SO
U
RC

ES

ARCHIVES, PATRIMOINE 
& RÉSERVE PRÉCIEUSE

LE
A
R
N
IN

G
RE

SO
U
RC

ES

BIBLIOTHÈQUE 
DES SCIENCES HUMAINES

LE
A
R
N
IN

G
RE

SO
U
RC

ES

BIBLIOTHÈQUE 
DES SCIENCES & TECHNIQUES

LE
A
R
N
IN

G
RE

SO
U
RC

ES

BIBLIOTHÈQUE 
DES SCIENCES DE LA SANTÉ

LE
A
R
N
IN

G
RE

SO
U
RC

ES

BIBLIOTHÈQUE 
D’ARCHITECTURE

LE
A
R
N
IN

G
RE

SO
U
RC

ES

BIBLIOTHÈQUE 
DE DROIT

In this workflow, our high-volume 
scanner digitizes 250 thesis/week
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In this workflow, our high-volume 
scanner digitizes 250 thesis/week

~	
  100	
  GB	
  of	
  data	
  produced	
  every	
  day
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  main	
  problem	
  of	
  raw	
  digi.zing	
  
is	
  file	
  size

20MB
TIFF
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  of	
  raw	
  digi.zing	
  
is	
  file	
  size

Digitized Ph.D. and Master theses : 60 TB

20MB
TIFF
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  main	
  problem	
  of	
  raw	
  digi.zing	
  
is	
  file	
  size

Digitized Ph.D. and Master theses : 60 TB

20MB
TIFF Cloud storage:  ~ 60 k€ /year

Upload (@10Mbps): 1.5 years
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Solution: Migration to JPEG2000
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No blocks effect
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image compression

High color resolution
max 48-bits

Support for very
large images
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No blocks effect
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image compression

High color resolution
max 48-bits

Support for very
large images

Support for metadata
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image compression
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max 48-bits

Support for very
large images

Support for metadata

Parametrizable resolution
for region of interest
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image compression

High color resolution
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Support for very
large images

Support for metadata

Parametrizable resolution
for region of interest

One unique file for thumbnails, 
dissemination, preservation
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No blocks effect

Visually loss-less high
image compression

High color resolution
max 48-bits

Support for very
large images

IP rights management with
watermarking, degradation

Support for metadata

Parametrizable resolution
for region of interest

One unique file for thumbnails, 
dissemination, preservation
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JPEG2000 part 1
is a standard

No blocks effect

Visually loss-less high
image compression

High color resolution
max 48-bits

Support for very
large images

IP rights management with
watermarking, degradation

Support for metadata

Parametrizable resolution
for region of interest

One unique file for thumbnails, 
dissemination, preservation

Robust (structure at bit 
and paquet-level)
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The digitizing workflow produces several files later 
used to create dissemination and archival packages

tech MD

tech MD

Raw images

Quality-improved 
images
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Incoming
boxes
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boxes
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We designed a client-server Quality 
Control application

client server
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report problems in PDF or original
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extract a Table of Content from the PDF
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The user can then accept or reject the thesis or 
decide that it requires manual editing
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Accepted

Manual Rejected
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Digitizing Quality control
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Incoming
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Trimmer Outgoing
boxes

Non 
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After acceptance by QC, the catalog location of paper 
is automatically updated with box coordinates with an 
iPad application

Update of location 
in our catalog
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Why did we produce all those files?
For dissemination and preservation

Digi.za.on

Dissemina.on

Preserva.on
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On	
  one	
  hand,	
  we	
  want	
  to	
  preserve	
  digital	
  objects	
  	
  
themselves	
  for	
  posterity

2013
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2113

We	
  want	
  digital	
  objects	
  to	
  remain	
  iden.cal	
  at	
  the	
  bit-­‐
level	
  and	
  s.ll	
  understandable	
  in	
  the	
  long-­‐term	
  future
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On	
  the	
  other	
  hand,	
  we	
  want	
  to	
  provide	
  the	
  users	
  with	
  
state-­‐of-­‐the-­‐art	
  interfaces	
  to	
  offer	
  the	
  best	
  quality	
  of	
  
experience	
  to	
  view	
  digital	
  objects

Document
download

medium quality
connection-less

easy to copy
built-in support

PDF

Book viewer
streaming

high-quality
web based

difficult to copy
jQuery

JPEG2000

IIPImage
streaming

high-quality
web based

difficult to copy
js & flash

JPEG2000
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On	
  the	
  other	
  hand,	
  we	
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  to	
  provide	
  the	
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state-­‐of-­‐the-­‐art	
  interfaces	
  to	
  offer	
  the	
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  quality	
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experience	
  to	
  view	
  digital	
  objects

Document
download
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connection-less
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built-in support

PDF

Book viewer
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jQuery

JPEG2000

IIPImage
streaming

high-quality
web based

difficult to copy
js & flash

JPEG2000

We want user interfaces to evolve in time
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data

Improving 
user interfaces

We need an integrated Preservation & Dissemination workflow
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data

Improving 
user interfaces

We need an integrated Preservation & Dissemination workflow

AIP DIP
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Proprietary	
  closed	
  formats	
  are	
  prone	
  to	
  obsolescence	
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To	
  	
  ensure	
  understandibility	
  on	
  the	
  long-­‐term,	
  objects	
  
need	
  to	
  be	
  migrated	
  in	
  long-­‐las.ng	
  open	
  formats

Disseminated Preserved
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As	
  only	
  disseminated	
  objects	
  are	
  visible	
  to	
  users,	
  they	
  have	
  
to	
  match	
  the	
  preserved	
  objects	
  to	
  ensure	
  readability

2300

Original Disseminated Preserved
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If	
  disseminated	
  object	
  is	
  unreadable	
  or	
  does	
  not	
  match	
  the	
  
original	
  object,	
  it	
  needs	
  to	
  be	
  rebuilt	
  from	
  the	
  original	
  file
Therefore,	
  the	
  original	
  file	
  would	
  also	
  need	
  to	
  be	
  preserved

2300

Original Disseminated
Preserved

Not readable!
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Except	
  when	
  we	
  are	
  absolutely	
  sure	
  that	
  
the	
  preserva.on	
  version	
  is	
  a	
  perfect	
  copy	
  of	
  
the	
  original	
  

Original JPEG	
  2000
(1:10)
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  metrics	
  (PSNR...)
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Institutional Repository

Preservation 
and 

Dissemination
Service

The	
  SIP	
  is	
  extracted	
  from	
  the	
  IR.	
  The	
  P&D	
  service	
  creates	
  
the	
  AIP	
  and	
  possibly	
  mul.ple	
  DIPs	
  for	
  the	
  object	
  



LE
A
R
N
IN

G
RE

SO
U
RC

ES
ARCHIVES &
BIBLIOTHÈQUES

LE
A
R
N
IN

G
RE

SO
U
RC

ES

ARCHIVES, PATRIMOINE 
& RÉSERVE PRÉCIEUSE

LE
A
R
N
IN

G
RE

SO
U
RC

ES

BIBLIOTHÈQUE 
DES SCIENCES HUMAINES

LE
A
R
N
IN

G
RE

SO
U
RC

ES

BIBLIOTHÈQUE 
DES SCIENCES & TECHNIQUES

LE
A
R
N
IN

G
RE

SO
U
RC

ES

BIBLIOTHÈQUE 
DES SCIENCES DE LA SANTÉ

LE
A
R
N
IN

G
RE

SO
U
RC

ES

BIBLIOTHÈQUE 
D’ARCHITECTURE

LE
A
R
N
IN

G
RE

SO
U
RC

ES

BIBLIOTHÈQUE 
DE DROIT

SIP

Institutional Repository

Preservation 
and 

Dissemination
Service

The	
  SIP	
  is	
  extracted	
  from	
  the	
  IR.	
  The	
  P&D	
  service	
  creates	
  
the	
  AIP	
  and	
  possibly	
  mul.ple	
  DIPs	
  for	
  the	
  object	
  

AIP1! 



LE
A
R
N
IN

G
RE

SO
U
RC

ES
ARCHIVES &
BIBLIOTHÈQUES

LE
A
R
N
IN

G
RE

SO
U
RC

ES

ARCHIVES, PATRIMOINE 
& RÉSERVE PRÉCIEUSE

LE
A
R
N
IN

G
RE

SO
U
RC

ES

BIBLIOTHÈQUE 
DES SCIENCES HUMAINES

LE
A
R
N
IN

G
RE

SO
U
RC

ES

BIBLIOTHÈQUE 
DES SCIENCES & TECHNIQUES

LE
A
R
N
IN

G
RE

SO
U
RC

ES

BIBLIOTHÈQUE 
DES SCIENCES DE LA SANTÉ

LE
A
R
N
IN

G
RE

SO
U
RC

ES

BIBLIOTHÈQUE 
D’ARCHITECTURE

LE
A
R
N
IN

G
RE

SO
U
RC

ES

BIBLIOTHÈQUE 
DE DROIT

SIP

Institutional Repository

Preservation 
and 

Dissemination
Service

The	
  SIP	
  is	
  extracted	
  from	
  the	
  IR.	
  The	
  P&D	
  service	
  creates	
  
the	
  AIP	
  and	
  possibly	
  mul.ple	
  DIPs	
  for	
  the	
  object	
  

AIP1! 



LE
A
R
N
IN

G
RE

SO
U
RC

ES
ARCHIVES &
BIBLIOTHÈQUES

LE
A
R
N
IN

G
RE

SO
U
RC

ES

ARCHIVES, PATRIMOINE 
& RÉSERVE PRÉCIEUSE

LE
A
R
N
IN

G
RE

SO
U
RC

ES

BIBLIOTHÈQUE 
DES SCIENCES HUMAINES

LE
A
R
N
IN

G
RE

SO
U
RC

ES

BIBLIOTHÈQUE 
DES SCIENCES & TECHNIQUES

LE
A
R
N
IN

G
RE

SO
U
RC

ES

BIBLIOTHÈQUE 
DES SCIENCES DE LA SANTÉ

LE
A
R
N
IN

G
RE

SO
U
RC

ES

BIBLIOTHÈQUE 
D’ARCHITECTURE

LE
A
R
N
IN

G
RE

SO
U
RC

ES

BIBLIOTHÈQUE 
DE DROIT

SIP

Institutional Repository

Preservation 
and 

Dissemination
Service

The	
  SIP	
  is	
  extracted	
  from	
  the	
  IR.	
  The	
  P&D	
  service	
  creates	
  
the	
  AIP	
  and	
  possibly	
  mul.ple	
  DIPs	
  for	
  the	
  object	
  

DIP

AIP1! 



LE
A
R
N
IN

G
RE

SO
U
RC

ES
ARCHIVES &
BIBLIOTHÈQUES

LE
A
R
N
IN

G
RE

SO
U
RC

ES

ARCHIVES, PATRIMOINE 
& RÉSERVE PRÉCIEUSE

LE
A
R
N
IN

G
RE

SO
U
RC

ES

BIBLIOTHÈQUE 
DES SCIENCES HUMAINES

LE
A
R
N
IN

G
RE

SO
U
RC

ES

BIBLIOTHÈQUE 
DES SCIENCES & TECHNIQUES

LE
A
R
N
IN

G
RE

SO
U
RC

ES

BIBLIOTHÈQUE 
DES SCIENCES DE LA SANTÉ

LE
A
R
N
IN

G
RE

SO
U
RC

ES

BIBLIOTHÈQUE 
D’ARCHITECTURE

LE
A
R
N
IN

G
RE

SO
U
RC

ES

BIBLIOTHÈQUE 
DE DROIT

SIP

Institutional Repository

Preservation 
and 

Dissemination
Service

The	
  SIP	
  is	
  extracted	
  from	
  the	
  IR.	
  The	
  P&D	
  service	
  creates	
  
the	
  AIP	
  and	
  possibly	
  mul.ple	
  DIPs	
  for	
  the	
  object	
  

DIP

AIP1! 



DIPDIP1..N 

LE
A
R
N
IN

G
RE

SO
U
RC

ES
ARCHIVES &
BIBLIOTHÈQUES

LE
A
R
N
IN

G
RE

SO
U
RC

ES

ARCHIVES, PATRIMOINE 
& RÉSERVE PRÉCIEUSE

LE
A
R
N
IN

G
RE

SO
U
RC

ES

BIBLIOTHÈQUE 
DES SCIENCES HUMAINES

LE
A
R
N
IN

G
RE

SO
U
RC

ES

BIBLIOTHÈQUE 
DES SCIENCES & TECHNIQUES

LE
A
R
N
IN

G
RE

SO
U
RC

ES

BIBLIOTHÈQUE 
DES SCIENCES DE LA SANTÉ

LE
A
R
N
IN

G
RE

SO
U
RC

ES

BIBLIOTHÈQUE 
D’ARCHITECTURE

LE
A
R
N
IN

G
RE

SO
U
RC

ES

BIBLIOTHÈQUE 
DE DROIT

SIP

Institutional Repository

Preservation 
and 

Dissemination
Service

The	
  SIP	
  is	
  extracted	
  from	
  the	
  IR.	
  The	
  P&D	
  service	
  creates	
  
the	
  AIP	
  and	
  possibly	
  mul.ple	
  DIPs	
  for	
  the	
  object	
  

DIP

AIP1! 



LE
A
R
N
IN

G
RE

SO
U
RC

ES
ARCHIVES &
BIBLIOTHÈQUES

LE
A
R
N
IN

G
RE

SO
U
RC

ES

ARCHIVES, PATRIMOINE 
& RÉSERVE PRÉCIEUSE

LE
A
R
N
IN

G
RE

SO
U
RC

ES

BIBLIOTHÈQUE 
DES SCIENCES HUMAINES

LE
A
R
N
IN

G
RE

SO
U
RC

ES

BIBLIOTHÈQUE 
DES SCIENCES & TECHNIQUES

LE
A
R
N
IN

G
RE

SO
U
RC

ES

BIBLIOTHÈQUE 
DES SCIENCES DE LA SANTÉ

LE
A
R
N
IN

G
RE

SO
U
RC

ES

BIBLIOTHÈQUE 
D’ARCHITECTURE

LE
A
R
N
IN

G
RE

SO
U
RC

ES

BIBLIOTHÈQUE 
DE DROIT

For books, we are using the Internet 
Archive Bookreader format

http://164.15.1.160/book.php?id=croquis_congo
http://164.15.1.160/book.php?id=croquis_congo
http://164.15.1.160/book.php?id=croquis_congo
http://164.15.1.160/book.php?id=croquis_congo
http://164.15.1.160/book.php?id=croquis_congo
http://164.15.1.160/book.php?id=croquis_congo
http://164.15.1.160/book.php?id=croquis_congo
http://164.15.1.160/book.php?id=croquis_congo
http://164.15.1.160/book.php?id=croquis_congo
http://164.15.1.160/book.php?id=croquis_congo
http://164.15.1.160/book.php?id=croquis_congo
http://164.15.1.160/book.php?id=croquis_congo
http://164.15.1.160/book.php?id=croquis_congo
http://164.15.1.160/book.php?id=croquis_congo
http://164.15.1.160/book.php?id=croquis_congo
http://164.15.1.160/book.php?id=croquis_congo
http://164.15.1.160/book.php?id=croquis_congo
http://164.15.1.160/book.php?id=croquis_congo
http://164.15.1.160/book.php?id=croquis_congo
http://164.15.1.160/book.php?id=croquis_congo
http://164.15.1.160/book.php?id=croquis_congo
http://164.15.1.160/book.php?id=croquis_congo
http://164.15.1.160/book.php?id=croquis_congo
http://164.15.1.160/book.php?id=croquis_congo
http://164.15.1.160/book.php?id=croquis_congo
http://164.15.1.160/book.php?id=croquis_congo
http://164.15.1.160/book.php?id=croquis_congo
http://164.15.1.160/book.php?id=croquis_congo
http://164.15.1.160/book.php?id=croquis_congo
http://164.15.1.160/book.php?id=croquis_congo
http://164.15.1.160/book.php?id=croquis_congo
http://164.15.1.160/book.php?id=croquis_congo
http://164.15.1.160/book.php?id=croquis_congo
http://164.15.1.160/book.php?id=croquis_congo
http://164.15.1.160/book.php?id=croquis_congo
http://164.15.1.160/book.php?id=croquis_congo
http://164.15.1.160/book.php?id=croquis_congo
http://164.15.1.160/book.php?id=croquis_congo
http://164.15.1.160/book.php?id=croquis_congo
http://164.15.1.160/book.php?id=croquis_congo
http://164.15.1.160/book.php?id=croquis_congo
http://164.15.1.160/book.php?id=croquis_congo
http://164.15.1.160/book.php?id=croquis_congo
http://164.15.1.160/book.php?id=croquis_congo
http://164.15.1.160/book.php?id=croquis_congo
http://164.15.1.160/book.php?id=croquis_congo
http://164.15.1.160/book.php?id=croquis_congo
http://164.15.1.160/book.php?id=croquis_congo
http://164.15.1.160/book.php?id=croquis_congo
http://164.15.1.160/book.php?id=croquis_congo
http://164.15.1.160/book.php?id=croquis_congo
http://164.15.1.160/book.php?id=croquis_congo
http://164.15.1.160/book.php?id=croquis_congo
http://164.15.1.160/book.php?id=croquis_congo
http://164.15.1.160/book.php?id=croquis_congo
http://164.15.1.160/book.php?id=croquis_congo
http://164.15.1.160/book.php?id=croquis_congo
http://164.15.1.160/book.php?id=croquis_congo
http://164.15.1.160/book.php?id=croquis_congo
http://164.15.1.160/book.php?id=croquis_congo
http://164.15.1.160/book.php?id=croquis_congo
http://164.15.1.160/book.php?id=croquis_congo
http://164.15.1.160/book.php?id=croquis_congo
http://164.15.1.160/book.php?id=croquis_congo
http://164.15.1.160/book.php?id=croquis_congo
http://164.15.1.160/book.php?id=croquis_congo
http://164.15.1.160/book.php?id=croquis_congo
http://164.15.1.160/book.php?id=croquis_congo
http://164.15.1.160/book.php?id=croquis_congo
http://164.15.1.160/book.php?id=croquis_congo
http://164.15.1.160/book.php?id=croquis_congo
http://164.15.1.160/book.php?id=croquis_congo
http://164.15.1.160/book.php?id=croquis_congo
http://164.15.1.160/book.php?id=croquis_congo
http://164.15.1.160/book.php?id=croquis_congo
http://164.15.1.160/book.php?id=croquis_congo
http://164.15.1.160/book.php?id=croquis_congo
http://164.15.1.160/book.php?id=croquis_congo
http://164.15.1.160/book.php?id=croquis_congo
http://164.15.1.160/book.php?id=croquis_congo
http://164.15.1.160/book.php?id=croquis_congo
http://164.15.1.160/book.php?id=croquis_congo
http://164.15.1.160/book.php?id=croquis_congo
http://164.15.1.160/book.php?id=croquis_congo
http://164.15.1.160/book.php?id=croquis_congo
http://164.15.1.160/book.php?id=croquis_congo
http://164.15.1.160/book.php?id=croquis_congo
http://164.15.1.160/book.php?id=croquis_congo
http://164.15.1.160/book.php?id=croquis_congo
http://164.15.1.160/book.php?id=croquis_congo
http://164.15.1.160/book.php?id=croquis_congo
http://164.15.1.160/book.php?id=croquis_congo
http://164.15.1.160/book.php?id=croquis_congo
http://164.15.1.160/book.php?id=croquis_congo
http://164.15.1.160/book.php?id=croquis_congo
http://164.15.1.160/book.php?id=croquis_congo
http://164.15.1.160/book.php?id=croquis_congo
http://164.15.1.160/book.php?id=croquis_congo
http://164.15.1.160/book.php?id=croquis_congo
http://164.15.1.160/book.php?id=croquis_congo
http://164.15.1.160/book.php?id=croquis_congo
http://164.15.1.160/book.php?id=croquis_congo
http://164.15.1.160/book.php?id=croquis_congo
http://164.15.1.160/book.php?id=croquis_congo
http://164.15.1.160/book.php?id=croquis_congo
http://164.15.1.160/book.php?id=croquis_congo
http://164.15.1.160/book.php?id=croquis_congo
http://164.15.1.160/book.php?id=croquis_congo
http://164.15.1.160/book.php?id=croquis_congo
http://164.15.1.160/book.php?id=croquis_congo
http://164.15.1.160/book.php?id=croquis_congo
http://164.15.1.160/book.php?id=croquis_congo
http://164.15.1.160/book.php?id=croquis_congo
http://164.15.1.160/book.php?id=croquis_congo
http://164.15.1.160/book.php?id=croquis_congo
http://164.15.1.160/book.php?id=croquis_congo
http://164.15.1.160/book.php?id=croquis_congo
http://164.15.1.160/book.php?id=croquis_congo
http://164.15.1.160/book.php?id=croquis_congo
http://164.15.1.160/book.php?id=croquis_congo
http://164.15.1.160/book.php?id=croquis_congo
http://164.15.1.160/book.php?id=croquis_congo
http://164.15.1.160/book.php?id=croquis_congo
http://164.15.1.160/book.php?id=croquis_congo
http://164.15.1.160/book.php?id=croquis_congo
http://164.15.1.160/book.php?id=croquis_congo
http://164.15.1.160/book.php?id=croquis_congo
http://164.15.1.160/book.php?id=croquis_congo
http://164.15.1.160/book.php?id=croquis_congo
http://164.15.1.160/book.php?id=croquis_congo
http://164.15.1.160/book.php?id=croquis_congo
http://164.15.1.160/book.php?id=croquis_congo
http://164.15.1.160/book.php?id=croquis_congo
http://164.15.1.160/book.php?id=croquis_congo
http://164.15.1.160/book.php?id=croquis_congo
http://164.15.1.160/book.php?id=croquis_congo
http://164.15.1.160/book.php?id=croquis_congo
http://164.15.1.160/book.php?id=croquis_congo
http://164.15.1.160/book.php?id=croquis_congo
http://164.15.1.160/book.php?id=croquis_congo
http://164.15.1.160/book.php?id=croquis_congo
http://164.15.1.160/book.php?id=croquis_congo
http://164.15.1.160/book.php?id=croquis_congo
http://164.15.1.160/book.php?id=croquis_congo
http://164.15.1.160/book.php?id=croquis_congo
http://164.15.1.160/book.php?id=croquis_congo
http://164.15.1.160/book.php?id=croquis_congo
http://164.15.1.160/book.php?id=croquis_congo
http://164.15.1.160/book.php?id=croquis_congo
http://164.15.1.160/book.php?id=croquis_congo
http://164.15.1.160/book.php?id=croquis_congo
http://164.15.1.160/book.php?id=croquis_congo
http://164.15.1.160/book.php?id=croquis_congo
http://164.15.1.160/book.php?id=croquis_congo
http://164.15.1.160/book.php?id=croquis_congo
http://164.15.1.160/book.php?id=croquis_congo
http://164.15.1.160/book.php?id=croquis_congo
http://164.15.1.160/book.php?id=croquis_congo
http://164.15.1.160/book.php?id=croquis_congo


LE
A
R
N
IN

G
RE

SO
U
RC

ES
ARCHIVES &
BIBLIOTHÈQUES

LE
A
R
N
IN

G
RE

SO
U
RC

ES

ARCHIVES, PATRIMOINE 
& RÉSERVE PRÉCIEUSE

LE
A
R
N
IN

G
RE

SO
U
RC

ES

BIBLIOTHÈQUE 
DES SCIENCES HUMAINES

LE
A
R
N
IN

G
RE

SO
U
RC

ES

BIBLIOTHÈQUE 
DES SCIENCES & TECHNIQUES

LE
A
R
N
IN

G
RE

SO
U
RC

ES

BIBLIOTHÈQUE 
DES SCIENCES DE LA SANTÉ

LE
A
R
N
IN

G
RE

SO
U
RC

ES

BIBLIOTHÈQUE 
D’ARCHITECTURE

LE
A
R
N
IN

G
RE

SO
U
RC

ES

BIBLIOTHÈQUE 
DE DROIT

Internet Archive BookReader format 
offers several advantages

GNU GPLv3 license

Completely customizable 

Based on standards

Safe and reliable

Over 1M books available online 
in this format
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The implementation offers many 
interesting features for users: 

text-­‐to-­‐speech	
  in	
  french

text-­‐to-­‐speech	
  in	
  english

link	
  to	
  the	
  repository	
  item

book	
  structure	
  visible	
  in	
  the	
  progress	
  bar	
  

full-­‐text	
  search	
  suppor.ng	
  metacharacters
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What about the hard reality of institutional repositories ?

Institutional
Repository
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AIPs & DIPs are concepts...
What about the hard reality of institutional repositories ?

Institutional
Repository

item {handle}

bitstream 8:  PDF

bitstream 1:  Tech md

bitstream 3:  bookid_meta.xml

bitstream 6:  alto.xml

bitstream 4:  bookid_files.xml

bitstream 7:  txt

bitstream 5:  scandata.xml

bitstream 2:  JP2.zip
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AIPs & DIPs are concepts...
What about the hard reality of institutional repositories ?

How	
  can	
  we	
  describe	
  the	
  rela.ons	
  between	
  all	
  
those	
  files?

Institutional
Repository

item {handle}

bitstream 8:  PDF

bitstream 1:  Tech md

bitstream 3:  bookid_meta.xml

bitstream 6:  alto.xml

bitstream 4:  bookid_files.xml

bitstream 7:  txt

bitstream 5:  scandata.xml

bitstream 2:  JP2.zip
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What has to be changed?

New	
  descrip.on	
  model	
  for	
  all	
  digital	
  objects	
  

New	
  high-­‐volume	
  digi.za.on	
  workflow

A	
  preserva.on	
  strategy	
  for	
  all	
  digital	
  objects
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Intellectual entity and representations
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Intellectual entity and representations

usage license 

thumbnail

Representation 
of an IE

item {handle}

bitstream 8:  PDF

bitstream 1:  Tech md

bitstream 3:  bookid_meta.xml

bitstream 6:  alto.xml

bitstream 4:  bookid_files.xml

bitstream 7:  txt

bitstream 5:  scandata.xml

bitstream 2:  JP2.zip
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IE and representations of a thesis

Intellectual	
  en$ty

•	
  the	
  thesis,	
  with	
  some	
  descrip.ve	
  metadata

3	
  representa.ons	
  of	
  type	
  “submission”

•	
  digi.za.on	
  of	
  paper	
  thesis

•	
  electronic	
  version	
  of	
  thesis	
  submiled	
  by	
  PhD	
  student	
  

•	
  official	
  university	
  version	
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5	
  representa.ons	
  for	
  “dissemina$on”	
  purposes

•	
  Internet	
  Archive	
  BookReader

•	
  raw	
  txt

•	
  ALTO	
  xml

•	
  generated	
  PDF/A	
  derived	
  from	
  paper	
  digi.za.on	
  

•	
  PDF/A	
  version	
  of	
  whatever	
  files	
  submiled	
  by	
  PhD	
  
student	
  +	
  signed	
  license	
  (PDF/A	
  file)

IE and representations of a thesis
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1	
  representa.on	
  for	
  “archival“	
  purposes:

-­‐	
  tech	
  MD	
  +	
  jp2.zip
-­‐	
  minimal	
  informa.on	
  needed	
  perminng	
  us	
  to	
  
generate	
  all	
  dissemina.on	
  representa.ons	
  f	
  an	
  
intellectual	
  en.ty

IE and representations of a thesis
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In	
  total	
  for	
  1	
  thesis

•	
  1	
  intellectual	
  en.ty
•	
  1	
  descrip.ve	
  metadata	
  for	
  the	
  IE
•	
  3	
  submission	
  representa.ons
•	
  5	
  dissemina.on	
  representa.ons
•	
  1	
  archival	
  representa.on

IE and representations of a thesis
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General problem statement
Any intellectual entity can be represented in many ways.

Each of these representations can be thought of as

• A set of files
• Relationships between these files
• Metadata about these files

•descriptive, technical, digital provenance, rights

• Metadata about the intellectual entity itself
• Relationships with other representations

3 types of representations can be distinguished

• submission, dissemination, archival

How do we store all this information in our repository?
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Supplementary datafiles 
Files	
  that	
  come	
  with	
  the	
  thesis,	
  report,	
  ar.cle,...	
  any	
  publica.on	
  

•	
  citable
•	
  reuse	
  in	
  other	
  publica.ons	
  
•	
  are	
  themselves	
  (very)	
  complex	
  objects

It	
  could	
  therefore	
  be	
  more	
  appropriate	
  in	
  some	
  cases	
  to	
  handle	
  
these	
  supplementary	
  files	
  as	
  dis.nct	
  intellectual	
  en..es

Rela.onships	
  with	
  other	
  IEs	
  to	
  be	
  expressed	
  through	
  e.g.	
  
<mods:relatedItem>
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METS: the solution to describe an IE
METS	
  is	
  an	
  XML	
  container	
  with	
  different	
  sec.ons

•	
  structMap:	
  structure	
  of	
  representa.on

•	
  fileSec:	
  list	
  of	
  the	
  content	
  files

•	
  amdSec:	
  
•	
  techMD:	
  PREMIS,	
  MIX,	
  TextMD,	
  VideoMD,	
  AudioMD
•	
  digiprovMD:	
  PREMIS
•	
  rightsMD

•	
  dmdSec:	
  descrip.ve	
  MD	
  of	
  the	
  IE	
  (MODS)
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METS: the solution to describe an IE
<mets>
	
  	
   <amdSec>
	
  	
   	
   <techMD>
	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
   	
   -­‐	
  PREMIS	
  -­‐	
  UUID	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  
	
  	
   	
   	
   -­‐	
  Fixity	
  (SHA256)	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  
	
  	
   	
   	
   -­‐	
  Size	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  
	
  	
   	
   	
   -­‐	
  PRONOM	
  file	
  type	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  
	
  	
   	
   	
   -­‐	
  FITS	
  output	
  (Jhove,	
  exiZool,	
  Droid,	
  NLNZ,	
  OIS,	
  ffident)	
  	
  	
  	
  	
  	
  	
  
	
  	
   	
  	
  	
  	
  	
   </techMD>

	
  	
   	
   <digiprovMD>	
  
	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
   PREMIS.EVENT	
  for	
  every	
  ac.on	
  performed	
  by	
  Archivema.ca:
	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
   (normaliza.on,	
  an.virus,	
  etc)
	
  	
  	
  	
  	
  	
  	
  	
   </digiprovMD>
	
  	
  	
  </amdSec>	
  

	
  	
   <fileSec>	
  	
  	
  	
  	
  	
  	
  	
  
	
  	
   	
   <file>	
  URL	
  to	
  content	
  file	
  </file>
	
  	
  	
  	
  </fileSec>

	
  	
   <structMap>
	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  <div>	
  fptr	
  </div>
	
  	
   </structMap>
</mets>
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METS profiles
METS	
  very	
  powerful	
  descrip.ve	
  tool	
  and	
  therefore	
  generic.

Especially	
  for	
  interoperability,	
  we	
  need	
  to	
  agree	
  on	
  vocabularies,	
  
agree	
  on	
  how	
  to	
  describe	
  specific	
  document	
  types	
  (e.g.	
  phd	
  theses)...

Several	
  profiles	
  have	
  been	
  developed	
  and	
  are	
  registered	
  at	
  LC.	
  One	
  of	
  
these	
  suits	
  our	
  needs	
  for	
  a	
  generic	
  descrip.on	
  model	
  for	
  repository	
  
content:	
  agnos.c	
  of	
  specific	
  document	
  types.	
  

ECHO Dep Generic METS Profile for Preservation and Digital 
Repository Interoperability (University of Illinois at Urbana-
Champaign, Grainger Engineering Library Information Center)
hlp://www.loc.gov/standards/mets/profiles/00000015.html

Other	
  profiles	
  could	
  be	
  extensions	
  of	
  this	
  one,	
  in	
  order	
  to	
  target	
  
specific	
  document	
  types.

http://www.loc.gov/standards/mets/profiles/00000015.html
http://www.loc.gov/standards/mets/profiles/00000015.html
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Being	
  inspired	
  by	
  this	
  profile,	
  we	
  propose:

All	
  representa.ons	
  of	
  one	
  IE	
  are	
  described	
  in	
  one	
  
METS	
  document

1	
  representa.on	
  =	
  1	
  structMap

structMap	
  “type”	
  xml	
  alribute	
  specifies	
  the	
  
purpose	
  of	
  the	
  representa.on:	
  submission,	
  
dissemina.on,	
  archival

Our METS profile
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structMap	
  is	
  made	
  up	
  of	
  <div>	
  elements,	
  represen.ng	
  
hierarchical	
  structure	
  of	
  the	
  representa.on

The	
  <div>	
  “order”	
  alribute	
  describes	
  the	
  sequence	
  of	
  the	
  
structural	
  elements	
  of	
  the	
  representa.on

The	
  <div>	
  “type”	
  alribute	
  specifies	
  the	
  purpose	
  of	
  the	
  
structural	
  element	
  (e.g.	
  ToC,	
  cover	
  page,	
  chapter,	
  body	
  of	
  
text,	
  ...)

administra.ve	
  (amdSec)	
  and	
  descrip.ve	
  (dmdSec)	
  
metadata	
  are	
  alached	
  to	
  any	
  <div>	
  and	
  any	
  content	
  file	
  
through	
  {ID,	
  IDREF}	
  correla.ons

Our METS profile
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-­‐ taxonomy	
  for	
  “use”,	
  “type”	
  alributes,	
  and	
  
“premis.event”,	
  “premis.agent”,	
  …	
  -­‐	
  various	
  
proposals	
  in	
  METS	
  profiles

-­‐	
  examples	
  METS	
  profiles:
	
   Australian	
  METS	
  profile	
  1.0	
  (Na.onal	
  Library	
  of	
  Australia)
hlp://www.loc.gov/standards/mets/profiles/00000018.html

	
   San	
  Diego	
  Complex	
  Object	
  METS	
  profile	
  hlp://www.loc.gov/
standards/mets/profiles/00000028.html

!	
  Need	
  for	
  standardiza.on
67

Our METS profile

http://www.loc.gov/standards/mets/profiles/00000018.html
http://www.loc.gov/standards/mets/profiles/00000018.html
http://www.loc.gov/standards/mets/profiles/00000018.html
http://www.loc.gov/standards/mets/profiles/00000018.html
http://www.loc.gov/standards/mets/profiles/00000028.html
http://www.loc.gov/standards/mets/profiles/00000028.html
http://www.loc.gov/standards/mets/profiles/00000028.html
http://www.loc.gov/standards/mets/profiles/00000028.html
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Representations in METS
METS document dmdSec- IE descriptive md

Content files

structMap

fileSec

amdSec

- Title
- Authors
- Publication status
- Dates
- Keywords
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Representations in METS
METS document IE descriptive md

Content files

structMap

fileSec

amdSec

- Title
- Authors
- Publication status
- Dates
- Keywords

S
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Representations in METS
METS document IE descriptive md

Content files

structMap

fileSec

amdSec

- Title
- Authors
- Publication status
- Dates
- Keywords

S
D
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Representations in METS
METS document IE descriptive md

Content files

structMap

fileSec

amdSec

- Title
- Authors
- Publication status
- Dates
- Keywords

S
D

D
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Representations in METS
METS document IE descriptive md

Content files

structMap

fileSec

amdSec

- Title
- Authors
- Publication status
- Dates
- Keywords

S
D

D
D
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All parts of a representation are linked 
together through ID,IDREF pairs

Simple	
  example:	
  technical	
  metadata	
  alached	
  to	
  
some	
  file

<structMap TYPE=“dissemination” >

 <div TYPE=“coverpage” 
ADMID=“adm-1”>

  <fptr ADMID=“adm-2”>

   <Flocat 
xlink:href=“…”>

<amdSec>

 <techMD ID=“adm-2”>

  PREMIS:object
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Mapping to DSpace

•	
  1	
  intellectual	
  en.ty	
  =	
  1	
  DSpace	
  item
•	
  descrip.ve	
  metadata	
  of	
  the	
  intellectual	
  en.ty	
  is	
  
maintained	
  in	
  the	
  SQL	
  database
•	
  exactly	
  1	
  bundle	
  is	
  alached	
  to	
  this	
  item:
-­‐	
  1	
  bitstream	
  for	
  the	
  METS	
  document
-­‐	
  as	
  many	
  bitstreams	
  as	
  there	
  are	
  content	
  files

We	
  do	
  not	
  use	
  the	
  DSpace	
  ‘bundle’	
  hierarchical	
  
structure	
  to	
  express	
  structure	
  of	
  the	
  digital	
  object:	
  
all	
  of	
  this	
  sits	
  in	
  the	
  METS	
  document
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•	
  All	
  iden.fiers	
  in	
  the	
  METS	
  document	
  should	
  be	
  
based	
  on	
  the	
  handle	
  of	
  the	
  item
	
   !!	
  All	
  iden.fiers	
  in	
  METS	
  document	
  must	
  be	
  unique

•	
  The	
  fptr	
  in	
  of	
  the	
  content	
  files	
  is	
  an	
  URL	
  to	
  the	
  
bitstream	
  in	
  DSpace

Mapping to DSpace

<fptr ADMID=“adm-2”>
   <Flocat
  xlink:href=“https://dipot.ulb.ac.be/dspace/bitstream/2013/103504/1/
    duvosquel.pdf”>
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SIP

Institutional Repository

Archivematica

Import and export of representations

AIP

DIPDIPDIP

1 “Archival” 
Representation

1..N “Dissemination” 
Representations
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Export as SIP for Archivematica

Make	
  a	
  new	
  METS	
  document	
  containing	
  all	
  	
  
relevant	
  informa.on	
  from	
  the	
  original	
  METS	
  
documents:
1.	
  Select	
  all	
  “submission”	
  structMaps	
  and	
  follow	
  
iden.fiers
2.	
  get	
  descrip.ve	
  metadata	
  from	
  DSpace	
  SQL-­‐
database,	
  map	
  to	
  MODS	
  and	
  add	
  as	
  dmdSec	
  to	
  the	
  
new	
  METS	
  document
3.	
  get	
  appropriate	
  content	
  files	
  together	
  and	
  
create	
  a	
  new	
  BagIt	
  of	
  the	
  content	
  files	
  and	
  the	
  
new	
  METS	
  document
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Export as SIP for Archivematica

Archivematica



LE
A
R
N
IN

G
RE

SO
U
RC

ES
ARCHIVES &
BIBLIOTHÈQUES

LE
A
R
N
IN

G
RE

SO
U
RC

ES

ARCHIVES, PATRIMOINE 
& RÉSERVE PRÉCIEUSE

LE
A
R
N
IN

G
RE

SO
U
RC

ES

BIBLIOTHÈQUE 
DES SCIENCES HUMAINES

LE
A
R
N
IN

G
RE

SO
U
RC

ES

BIBLIOTHÈQUE 
DES SCIENCES & TECHNIQUES

LE
A
R
N
IN

G
RE

SO
U
RC

ES

BIBLIOTHÈQUE 
DES SCIENCES DE LA SANTÉ

LE
A
R
N
IN

G
RE

SO
U
RC

ES

BIBLIOTHÈQUE 
D’ARCHITECTURE

LE
A
R
N
IN

G
RE

SO
U
RC

ES

BIBLIOTHÈQUE 
DE DROIT

79

Import a DIP generated by Archivematica

-­‐	
  open	
  the	
  BagIt	
  that	
  Archivema.ca	
  delivers
-­‐	
  extract	
  content	
  files	
  from	
  the	
  AM	
  BagIt	
  and	
  generate	
  
DSpace	
  bitstreams	
  (genera.ng	
  bitstream	
  IDs)
-­‐	
  filepaths	
  in	
  the	
  AM	
  structMap	
  must	
  be	
  replaced	
  by	
  
URLs	
  to	
  the	
  created	
  bitstreams
-­‐	
  extract	
  the	
  relevant	
  parts	
  from	
  the	
  AM	
  METS	
  
document	
  (structMap,	
  fileSec,	
  amdSec)
-­‐	
  reassign	
  all	
  iden.fiers	
  based	
  on	
  the	
  Dspace	
  item	
  
handle
-­‐	
  insert	
  all	
  these	
  xml	
  sec.ons	
  to	
  the	
  METS	
  document	
  for	
  
the	
  intellectual	
  en.ty
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Archivematica

Import a DIP generated by Archivematica
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Export a DIP to DI-fusion

Make	
  a	
  new	
  METS	
  document	
  containing	
  all	
  	
  
relevant	
  informa.on	
  from	
  the	
  original	
  METS	
  
document:
1.	
  select	
  all	
  “dissemina.on”	
  structMaps,	
  follow	
  
iden.fiers,	
  and	
  get	
  all	
  relevant	
  amdSec	
  and	
  fileSec	
  
sec.ons	
  together
2.	
  get	
  descrip.ve	
  metadata	
  from	
  DSpace	
  SQL	
  
database,	
  map	
  to	
  MODS	
  and	
  add	
  as	
  dmdSec	
  to	
  the	
  
new	
  METS	
  document

Deliver	
  this	
  new	
  METS	
  XML	
  document	
  to	
  DI-­‐fusion
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Export a DIP to DI-fusion

DI-fusion

OAI-PMH

METS
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Import AIP from Archivematica
-­‐	
  Archivema.ca	
  generates	
  AIP	
  for	
  the	
  intellectual	
  
en.ty
-­‐	
  This	
  AIP	
  gets	
  pushed	
  to	
  our	
  preserva$on	
  
repository	
  (listen	
  to	
  Anthony	
  in	
  2	
  minutes)
-­‐	
  we	
  keep	
  track	
  of	
  this	
  event	
  in	
  the	
  repository	
  as	
  
an	
  archival	
  representa.on:	
  
-­‐	
  file	
  pointer	
  in	
  the	
  structMap	
  is	
  an	
  URL	
  to	
  the	
  
Preserva.on	
  Repository
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What has to be changed?

New	
  descrip.on	
  model	
  for	
  all	
  digital	
  objects	
  

New	
  high-­‐volume	
  digi.za.on	
  workflow

A	
  preserva.on	
  strategy	
  for	
  all	
  digital	
  objects
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To	
  guarantee	
  access	
  to	
  objects	
  
selected	
  by	
  curators

To	
  preserve	
  those	
  objects	
  
especially	
  our	
  own	
  produc.on

University	
  Libraries	
  have	
  
two	
  main	
  missions
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To	
  guarantee	
  access	
  to	
  objects	
  
selected	
  by	
  curators

To	
  preserve	
  those	
  objects	
  
especially	
  our	
  own	
  produc.on

In the digital era, those missions are compromised:
- we have lost access control on some digital objects (journal access via subscription)
 - the vulnerability of digital objects

University	
  Libraries	
  have	
  
two	
  main	
  missions
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The preservation solution will have to integrate 
all those aspects

Authentification

Format Migration

Independent Administration

Independent Tech Management

Media Migration

Geo-replication

Data Monitoring

Cost control
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Three types of bit-level preservation solutions

Control of 
preservation

third-party
integrated
solutions

distributed 
preservation

network

cloud
storage



LE
A
R
N
IN

G
RE

SO
U
RC

ES
ARCHIVES &
BIBLIOTHÈQUES

LE
A
R
N
IN

G
RE

SO
U
RC

ES

ARCHIVES, PATRIMOINE 
& RÉSERVE PRÉCIEUSE

LE
A
R
N
IN

G
RE

SO
U
RC

ES

BIBLIOTHÈQUE 
DES SCIENCES HUMAINES

LE
A
R
N
IN

G
RE

SO
U
RC

ES

BIBLIOTHÈQUE 
DES SCIENCES & TECHNIQUES

LE
A
R
N
IN

G
RE

SO
U
RC

ES

BIBLIOTHÈQUE 
DES SCIENCES DE LA SANTÉ

LE
A
R
N
IN

G
RE

SO
U
RC

ES

BIBLIOTHÈQUE 
D’ARCHITECTURE

LE
A
R
N
IN

G
RE

SO
U
RC

ES

BIBLIOTHÈQUE 
DE DROIT

We want to be “active players of preservation”, 
not “passive clients of third-party preservation services“
[Skinner11]

Legal issues:
• What if the service provider goes bankrupt?
• What if data gets lost? Can we claim for damages?

Technical issues:
• No control on the archiving technical policy
• Is migration to another provider possible?

Our only guarantee of preservation would be the SLA 
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We want to be “active players of preservation”, 
not “passive clients of third-party preservation services“
[Skinner11]

Legal issues:
• What if the service provider goes bankrupt?
• What if data gets lost? Can we claim for damages?

Technical issues:
• No control on the archiving technical policy
• Is migration to another provider possible?

No more technical problems...

at the cost of many legal 
and economical issues

Our only guarantee of preservation would be the SLA 
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By outsourcing one of two main missions, we would 
become brokers in preservation and not curators 
anymore.
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By outsourcing one of two main missions, we would 
become brokers in preservation and not curators 
anymore.
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By outsourcing one of two main missions, we would 
become brokers in preservation and not curators 
anymore.

How	
  can	
  we	
  be	
  actors	
  of	
  the	
  preserva.on	
  of	
  our	
  digital	
  objects	
  and	
  not	
  passive	
  
clients	
  of	
  third-­‐party	
  preserva.on	
  services	
  	
  ?
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Ok... But can we handle preservation 
ourselves?

Yes	
  we	
  can.	
  But	
  not	
  on	
  our	
  own!
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Private LOCKSS Networks: 
community-based distributed preservation network

geo-replication (100km, safe place)
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Private LOCKSS Networks: 
community-based distributed preservation network

geo-replication (100km, safe place)
+7 nodes (Byzantine fault tolerance)
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Private LOCKSS Networks: 
community-based distributed preservation network

geo-replication (100km, safe place)
+7 nodes (Byzantine fault tolerance)
low-cost hardware 
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Private LOCKSS Networks: 
community-based distributed preservation network

geo-replication (100km, safe place)
+7 nodes (Byzantine fault tolerance)
low-cost hardware 
low TCO over the long term
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Private LOCKSS Networks: 
community-based distributed preservation network

geo-replication (100km, safe place)
+7 nodes (Byzantine fault tolerance)
low-cost hardware 
low TCO over the long term
regular monitoring of archives integrity
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Private LOCKSS Networks: 
community-based distributed preservation network

geo-replication (100km, safe place)
+7 nodes (Byzantine fault tolerance)
low-cost hardware 
low TCO over the long term
regular monitoring of archives integrity
no long-term secrets, rate-limit changes
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Private LOCKSS Networks: 
community-based distributed preservation network

geo-replication (100km, safe place)
+7 nodes (Byzantine fault tolerance)
low-cost hardware 
low TCO over the long term
regular monitoring of archives integrity
no long-term secrets, rate-limit changes
10 active PLNs accross the world
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Dissemination repositories

IR2
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  are	
  we	
  planning	
  to	
  perform	
  preserva.on?
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Conclusion

Are we done yet?

Well, not yet... But so far we have:

- an efficient high-volume digitization workflow

- a description model for our complex objects

- a distributed bit-level preservation solution, 
possibly with new collaborations after OR2013 
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BRITISH LIBRARY
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Structure of an AIP

AIP 1 AIP-[UUID] - BagIt

tagmanifest-md5.txt

manifest-sha512.txt

bagit.txt

bag-info.txt

data/

METS.[UUID].xml

logs/

metadata/

objects/
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AIP 1 AIP-[UUID] - BagIt

tagmanifest-md5.txt

manifest-sha512.txt

bagit.txt

bag-info.txt

data/

METS.[UUID].xml

logs/

metadata/

objects/

bagit.txt

BagIt-version: 0.97
Tag-File-Character-Encoding: UTF-8

Structure of an AIP
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AIP 1 AIP-[UUID] - BagIt

tagmanifest-md5.txt

manifest-sha512.txt

bagit.txt

bag-info.txt

data/

METS.[UUID].xml

logs/

metadata/

objects/

bag-info.txt

Payload-Oxum: 10419323.53
Bagging-Date: 2012-07-13
Bag-Size: 9.9 MB

Structure of an AIP



LE
A
R
N
IN

G
RE

SO
U
RC

ES
ARCHIVES &
BIBLIOTHÈQUES

LE
A
R
N
IN

G
RE

SO
U
RC

ES

ARCHIVES, PATRIMOINE 
& RÉSERVE PRÉCIEUSE

LE
A
R
N
IN

G
RE

SO
U
RC

ES

BIBLIOTHÈQUE 
DES SCIENCES HUMAINES

LE
A
R
N
IN

G
RE

SO
U
RC

ES

BIBLIOTHÈQUE 
DES SCIENCES & TECHNIQUES

LE
A
R
N
IN

G
RE

SO
U
RC

ES

BIBLIOTHÈQUE 
DES SCIENCES DE LA SANTÉ

LE
A
R
N
IN

G
RE

SO
U
RC

ES

BIBLIOTHÈQUE 
D’ARCHITECTURE

LE
A
R
N
IN

G
RE

SO
U
RC

ES

BIBLIOTHÈQUE 
DE DROIT

AIP 1 AIP-[UUID] - BagIt

tagmanifest-md5.txt

manifest-sha512.txt

bagit.txt

bag-info.txt

data/

METS.[UUID].xml

logs/

metadata/

objects/

tagmanifest-md5.txt

[MD5hash]  bagit.txt
[MD5hash]  bag-info.txt
[MD5hash]  manifest-sha512.txt

manifest-sha512.txt

[SHA512hash]  data/METS.[UUID].xml
[SHA512hash]  data/objects/bitstream
[SHA512hash]  ...

Structure of an AIP
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AIP 1 AIP-[UUID] - BagIt

tagmanifest-md5.txt

manifest-sha512.txt

bagit.txt

bag-info.txt

data/

METS.[UUID].xml

logs/

metadata/

objects/

METS.[UUID].xml
<mets xsi:schemaLocation:”http//www.loc.gov/METS/...”>
  - <amdSec ID = “amdSec_1”>
     - <techMD ID = “techMD_1”>
          - PREMIS - UUID
          - Fixity (SHA256)
          - Size
          - PRONOM file type
          - FITS output (Jhove, exiftool, Droid, NLNZ, OIS, ffident)
       </techMD>
     - <digiprovMD ID =”digiprovMD_1”> 
            PREMIS.EVENT for every action performed by Archivematica:
            (normalization, antivirus, etc)
       </digiprovMD>
    </amdSec> 

 - <fileSec> 
       - fileGrp “original” 
            href to original files
       - fileGrp “Preservation” 
            href to every bitstream of the object
    </fileSec>
  - <structMap>
            fptr to every files
    </structMap>  !
</mets>

Structure of an AIP

http://www.loc.gov
http://www.loc.gov
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AIP 1 AIP-[UUID] - BagIt

tagmanifest-md5.txt

manifest-sha512.txt

bagit.txt

bag-info.txt

data/

METS.[UUID].xml

logs/

metadata/

objects/

normalizationLog.txt

Log of the output of the tools 
used for normalization

Structure of an AIP
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AIP 1 AIP-[UUID] - BagIt

tagmanifest-md5.txt

manifest-sha512.txt

bagit.txt

bag-info.txt

data/

METS.[UUID].xml

logs/

metadata/

objects/

metadata/

This folder contains log files 
from tools used during SIP ingest:

- clamAVScan.txt
- extraction.log
- filenameCleanup.log
- FileUUIDs.log
- METS.xml

Structure of an AIP
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AIP 1 AIP-[UUID] - BagIt

tagmanifest-md5.txt

manifest-sha512.txt

bagit.txt

bag-info.txt

data/

METS.[UUID].xml

logs/

metadata/

objects/

objects/

This folder contains the bitstreams 
related to the preserved object:

- bitstream_6593.pdf
- bitstream_6595
- bitstream_6903.txt
- mets.xml

Structure of an AIP
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majeurs

Support limité des browsers
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JPEG2000	
  présente	
  toutefois	
  deux	
  inconvénients	
  
majeurs

Support limité des browsers Pas d’implémentation à la fois 
open-source, standardisée et 
performante

open-sourceperformance

respect du standard

Kakadu OpenJpeg

JasPer

Photoshop
plug-in
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JPEG2000	
  présente	
  toutefois	
  deux	
  inconvénients	
  
majeurs

Support limité des browsers Pas d’implémentation à la fois 
open-source, standardisée et 
performante

open-sourceperformance

respect du standard

Kakadu OpenJpeg

JasPer

Photoshop
plug-in
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If a new type of DIP is needed, it will be built from the 
AIP extracted from the AU publisher by Archivematica 

Institutional
Repository

OAI-PMH

bundle “Preservation”

SQL
database

AU publisher
(wwwarch)

AIP

DIP

New image server
(dishow)
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We made a considerable mistake 20 years ago by 
delegating electronic journal publication to commercial 
companies: we are still suffering from this decision 

 

[Kellinckx11]

90% inflation of the ULB publication subscription budget over the last 11 years

global cost inflation

paper books cost 
inflation

cost inflation of the 
electronic journals 
subscription
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Cloud-based solutions: outsourcing bit-archival to 
commercial partners

cloud
storage

commercial
integrated
solutions

preservation
network
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Cloud-based storage is exposed to the same legal and  
economical issues: average yearly byte cost reduction is 3% 
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Cloud-based storage is exposed to the same legal and  
economical issues: average yearly byte cost reduction is 3% 

Cloud cost:
~1000$/TB/year
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Cloud-based storage is exposed to the same legal and  
economical issues: average yearly byte cost reduction is 3% 

Cloud cost:
~1000$/TB/year
+ 7000$ (broker)
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Cloud-based storage is exposed to the same legal and  
economical issues: average yearly byte cost reduction is 3% 

Cloud cost:
~1000$/TB/year

Capacity growth:
+60% / year

+ 7000$ (broker)
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Cloud-based storage is exposed to the same legal and  
economical issues: average yearly byte cost reduction is 3% 

Cloud cost:
~1000$/TB/year

Years

Ye
ar

ly
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os
t (

$)

Capacity growth:
+60% / year

+ 7000$ (broker)
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We expect a yearly storage growth rate of 60% 
(a rather conservative hypothesis)

ETDs
Images
Institutional Repo.

Digitized books
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What should we preserve? 
The ULB case study
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What should we preserve? 
The ULB case study

Institutional Repository
• Scientific publications 
• DSpace
• +78000 references 
• +10000 PDF
• 2 GB
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What should we preserve? 
The ULB case study

Institutional Repository
• Scientific publications 
• DSpace
• +78000 references 
• +10000 PDF
• 2 GB

Digithèque 
• Digitized books and publications
• Symphony
• +220000 digitized pages 
• 3TB (raw TIFF) - 1TB (J2K)
• 50 GB PDF files
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What should we preserve? 
The ULB case study

Institutional Repository
• Scientific publications 
• DSpace
• +78000 references 
• +10000 PDF
• 2 GB

BicTel 
• Electronic Thesis Dissertations
• ETD Software
• +1250 PDF text
• 1 GB

Digithèque 
• Digitized books and publications
• Symphony
• +220000 digitized pages 
• 3TB (raw TIFF) - 1TB (J2K)
• 50 GB PDF files
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What should we preserve? 
The ULB case study

Institutional Repository
• Scientific publications 
• DSpace
• +78000 references 
• +10000 PDF
• 2 GB

Iconothèque
• Image collections
• ContentDM
• +12000 JPEG images
• 2 GB

BicTel 
• Electronic Thesis Dissertations
• ETD Software
• +1250 PDF text
• 1 GB

Digithèque 
• Digitized books and publications
• Symphony
• +220000 digitized pages 
• 3TB (raw TIFF) - 1TB (J2K)
• 50 GB PDF files



LE
A
R
N
IN

G
RE

SO
U
RC

ES
ARCHIVES &
BIBLIOTHÈQUES

LE
A
R
N
IN

G
RE

SO
U
RC

ES

ARCHIVES, PATRIMOINE 
& RÉSERVE PRÉCIEUSE

LE
A
R
N
IN

G
RE

SO
U
RC

ES

BIBLIOTHÈQUE 
DES SCIENCES HUMAINES

LE
A
R
N
IN

G
RE

SO
U
RC

ES

BIBLIOTHÈQUE 
DES SCIENCES & TECHNIQUES

LE
A
R
N
IN

G
RE

SO
U
RC

ES

BIBLIOTHÈQUE 
DES SCIENCES DE LA SANTÉ

LE
A
R
N
IN

G
RE

SO
U
RC

ES

BIBLIOTHÈQUE 
D’ARCHITECTURE

LE
A
R
N
IN

G
RE

SO
U
RC

ES

BIBLIOTHÈQUE 
DE DROIT

What should we preserve? 
The ULB case study

Institutional Repository
• Scientific publications 
• DSpace
• +78000 references 
• +10000 PDF
• 2 GB

Iconothèque
• Image collections
• ContentDM
• +12000 JPEG images
• 2 GB

BicTel 
• Electronic Thesis Dissertations
• ETD Software
• +1250 PDF text
• 1 GB

Digithèque 
• Digitized books and publications
• Symphony
• +220000 digitized pages 
• 3TB (raw TIFF) - 1TB (J2K)
• 50 GB PDF files

Required total storage capacity:  5TB



LE
A
R
N
IN

G
RE

SO
U
RC

ES
ARCHIVES &
BIBLIOTHÈQUES

LE
A
R
N
IN

G
RE

SO
U
RC

ES

ARCHIVES, PATRIMOINE 
& RÉSERVE PRÉCIEUSE

LE
A
R
N
IN

G
RE

SO
U
RC

ES

BIBLIOTHÈQUE 
DES SCIENCES HUMAINES

LE
A
R
N
IN

G
RE

SO
U
RC

ES

BIBLIOTHÈQUE 
DES SCIENCES & TECHNIQUES

LE
A
R
N
IN

G
RE

SO
U
RC

ES

BIBLIOTHÈQUE 
DES SCIENCES DE LA SANTÉ

LE
A
R
N
IN

G
RE

SO
U
RC

ES

BIBLIOTHÈQUE 
D’ARCHITECTURE

LE
A
R
N
IN

G
RE

SO
U
RC

ES

BIBLIOTHÈQUE 
DE DROIT

Every	
  year,	
  the	
  AU	
  Pubisher	
  harvests	
  the	
  IR	
  for	
  AIPs	
  marked	
  
as	
  “not	
  preserved”	
  for	
  each	
  collec.on	
  (defined	
  by	
  doc	
  type)

Archival Unit
Publisher
(wwwarch)

dspace-oai
verb=ListRecords
doctype=thesis

preservation=false

Institutional
Repository

(dipot)

AIPAIPAIPAIP

<ListRecords>

</ListRecords>
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For	
  each	
  collec.on	
  of	
  AIPs,	
  the	
  AU	
  Publisher	
  creates	
  a	
  new	
  
AU	
  and	
  adds	
  the	
  corresponding	
  URL	
  to	
  the	
  Manifest	
  Page

AU

 LOCKSS 
Manifest Page

• RepositoryA
• RepositoryB
• RepostioryC

LOCKSS system has permission 
to collect, preserve, and serve 
this Archival Unit.

AIPAIPAIPAIPAIP
Archival Unit

Publisher
(wwwarch)

http://repositoryA
http://repositoryA
http://repositoryB
http://repositoryB
http://repositoryC
http://repositoryC
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In	
  the	
  following	
  months,	
  the	
  AU	
  Publisher	
  is	
  slowly	
  
harvested	
  by	
  offline	
  and	
  online	
  preserva.on	
  repositories	
  
which	
  collects	
  all	
  the	
  AUs

 LOCKSS 
Manifest Page

• RepositoryA
• RepositoryB
• RepostioryC

LOCKSS system has permission 
to collect, preserve, and serve 
this Archival Unit.

Archival Unit
Publisher
(wwwarch)

http://repositoryA
http://repositoryA
http://repositoryB
http://repositoryB
http://repositoryC
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