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• Motivation & Introduction
• Aspects of Preservation
• Preservation of Intelligibility (and OAIS)

– ,.-0/ 1�243 5 6�5 748�9 :<;�=>/ -@?.3 ;.1
– A 7<9 ;.3 3 5 8@5 ?.5 3 5 9 B�C�2.D

• Modeling and Preserving Provenance
– E@F G.HIEJE@K@L

• Knowledge Manager (one of the CASPAR key components)
– Responsibilities
– M0NPO�Q
– C#24D Q 2.7<2484;./

• Available Data and Current Deployments
• R�S>TIU�S>V0S0WIX>Y  and Data Holders
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� �%����� � 	�����Z)�������� �����

• Important questions
– [�\@]0^0_<` a0` ^ ].b�` c0d e.f gh]0^ ` e.c i@f j.k4j.f l�].^ ` e.cJ` k@m
– [�\@]0^.n�` c@_ho ].c0_p\@e0q)ghr0s�\�t
f j4i@f j.k4j.c@^ ]0^ ` e.cJ` c.d e.f gh]0^ ` e4c _.e�q#jJc@j0j0_Imu e@q ^ \.` kJ_.j4i>j.c@_.k�e.ch^ \@jJv�j.k�` a@c@].^ j0_ps<e.gpghr4c.` ^ w m
– [�\@]0^.n�` c@_pe.d@]0r0^ e.gh].^ ` e.chs<e0r.b _hq#jhe.d d j.f m

• CASPAR contribution
– A formalization of x V0y X>z z x W x {Ix z x y |  and intelligibility gap through the 

notion of dependency. This approach can provide some answers to 
the above questions.

4

FORTH-ICS

4

}�~ X�TIY � { z X@���>����Y X.�@X>Y � x V@W�y ~ Xh� V.y X>z z x W x {Ix z x y |hS@V@���Y �>�0X>V0S>V@�0X

�����>� � � �>�4�0�I���>�I�>�I�I�.� �>� �.����� �
� � �I�p�P�.�0�I� �>� �I�4���I�I�>�I�0�.� ��� �4�>�.� �0�0� �

Phaistos disk (dated to 1700 BC)

�J�
 .¡ ¢ £ £4¤0¥4¦�§ ¡.¨�¦@¥0©«ª@¥.©)¡ ª@��¬0.® ¯<°�¢ ¤4 �©
��® �
± ¥4¦. .¡ ® ² ± ¡ �<¤4³
´ ¡ ª0�#¬>® ¥ ± �� <  ª.¯� �¦0¥0¡.µ0�<��¦ ¬>® �� .��® ¶<�<¤ ·
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}�~ X�TIY � { z X@���>����Y X.�@X>Y � x V@W�y ~ Xh� V.y X@z z x W x {Ix z x y |hS@V@���Y �>�0X>V0S>V@�0X
¸���¹'�.�0�«¹��J�����>�>� �p� �I�@�>� �P� ���pº �I� �@� �h�@���h¹��>�@� �����J�0�>� �p� �
�@���I�.� �>� �0���»� �I� �h�@¼I� ���>� � �.�0�)½

¾4¿0¿@¾0¾4¿>¾0¾4¿0¿0¿0¿@¾0¾4¿>¾0¾0¾4¿>¾0¾<¿>¾0¾0¾4¿>¾0¾0¾4¿.¿>¾4¿>¾0¾0¾0¾4¿0¿@¾0¾0¾

•
¸���¹'� �I� �h� �»�.���J�I�.�h���0�4�P�I�.� � �0�0��½

•
�h�I�.�»�0�����@¼P¹����@�À� ��¹��.��� �.Á@�.�#½

•
¸���¹'� �����@�@� �4� � � � �J� �»�.���h¹��.���� �>�0�4�0�>�0�»� �@¼P¹��I�@�>�4� ���>� � � �I���h�0�I�¹�� � �«¹��I�@�.���0� �0�P�0� �.� � �0½
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Â»��������� �'���p��� ������� �#	��� ���

Ã»Ä
Å�Æ»Ç�È#Å�É�Ç�Ê�Ä#Ë ÌÍÆ«Î«Ï�Ð<Î>É�ÎIÐ4Ñ�Î�Ò

• For sure we have to preserve the Ó  � �  of the digital 
objects

We should also try to preserve the 
 ��� ��� �'	��� ���

 carried by 
the digital objects
–
}�~ X x YIS0�0�0X.�0� x {Ix z x y |

–
}�~ X x Y x V.y X.W�Y x y |

–
}�~ X x YIS>Ô0y ~ X>V.y x � x y |

–
}�~ X x Y�TIY �>�0X>V@S@V@�0X

–
}�~ X x Y x V.y X@z z x W x {Ix z x y |hÕ { | ~ Ô>��S>Vh��YIS>Y y x � x � x S>z<S0�.y ��Y �@Ö
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×pØhÙ Ú'Û�ÜIÝ�Ù ÜIÞ ß�à à á â
á ã�á à á Þ ä

• According to OAIS, metadata are distinguished to various categories.
• One very important is that of å �<��� �4�>�.�I� �@� � �>��æ ��º �>� �»�@� � �>�

– ç�5 1è2�9J;.7424?03 5 7.8�9 :<;�é<-@7<ê�;./ ë.5 -07�-<ì@2�é<-03 3 ;4é�9 5 -@7�-<ìI?.5 9 ë�9 -�ë4-01�;�9 :05 748pí<ë<;�ì í03î ï ð ñ ñ ò ó ô õ�ô ö ÷ ø ù ú ð û ü ø ö ý ø þ ÿ ï
ô ö ÷ ø ù ú ð û ü ø ö ò � � ÿ î û � ð û ð ò � � ÿ î û

� � � ñ ü î ð ï ò � � ÿ î û � ü � ü û ð ï ò � � ÿ î û � ü û õ ÿ � 	 ÿ ö î ÿ
 ÿ � ù ÿ ñ ÿ ö û ð û ü ø öô ö ÷ ø ù ú ð û ü ø ö

õ û ù 	 î û 	 ù ÿô ö ÷ ø ù ú ð û ü ø ö õ ÿ ú ð ö û ü îô ö ÷ ø ù ú ð û ü ø ö õ ø ÷ û � ð ù ÿô ö ÷ ø ù ú ð û ü ø ö ó ï � ø ù ü û � ú ñô ö ÷ ø ù ú ð û ü ø ö

1 ..*

0 ..*

in te rp re tedUsing

1 ..*
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Modules
	
�#!

Dependencies

• In order to abstract from the various domain-specific and time-varying 
details, we introduce the general notions of U��I��Ô>z X  and 

 X>T@X>V@�>X>V@�.| .
• U��I��ÔIz X

– N ;�2��.-@D<902�ê�;./ B�8.;.7<;./ 2.3��4;�ì 5 7.5 9 5 -@7�� ç 1�-��0í03 ;�é<-@í.3 �J?4;��
• ����� ��� �����! �� � " #$��% � &!' ��% ( #$��% ��)��!(!*�+ ��,
• ��- .���#�+ ��(�/���)0��(���+1� 2���% �   ��(�� 2��!+ � ��� " + 3$��.�(�� �!% )���+ + 354 ��, /�, ��.#H1. " �!+ ��/�3 6
• ��- .���#�+ ��(�/���)0��(���+�.�� "!� 2���% �   ��(�� 2���+ � ��� " + 3$4 ��, /�, 71% � ��- 8 ��.�/!* ��/���6

– 9 9 :4;�-0703 B�é<-@7<ë�9 / 245 7�9I5 ë�9 :42�9I1�-��0í03 ;<ë�7<;<;���9 -p:<2<ê�;�2�í.705 :0í4;�5 �4;.7<9 5 9 B�;
•
 X>T@X>V0�IX>V@�.|
– ç 1�-��@í03 ;
9<�.;4D4;.7��.ë�-07è9 = >�?�/ 5 9 9 ;.7�9 @<9 = >�5 ì09I/ ;!:@í05 / ;�ë�9 =
– A@:<;�1�;<2.705 748J-<ì@2B�4;.D4;.7��.;.74é�B
9<@�9 =

• "�� ��.�.�� "!� *�.�� " � �!. & C ��*�.�(���%  " �!��( & )���. ��/���(�#�� " '��!* "�" ' �$� 2��  " ��.�� ��� ��" D
• � .�/���. ��% ��+ #���� ��.� �*������!% "� � E ��% ��+ (���� ��.�(���.�� 3F" 3�� �  �4 " ' � 3$��% ��/�����+ G(!� % ��� " ��(�6

• Note: 
– N ;�1�-��.;43 9 :4;BH A / ;�:0í05 / ;.1�;.7<9 ë�-<ì<I�ç A M 2<ë ¤.� ¬>��¦@¤.��¦ ± ¢ �   ?4;�9 ?�;�;.71�-��@í.3 ;<ë��
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Modules
	���!

Dependencies: J�K 	#�Í��� ���

README.txt

TEXT EDITOR
ENGLISH 

LANGUAGE

WINDOWS XP

FITS FILE

FITS 
STANDARD

PDF 
STANDARD

FITS
JAVA s/w

JAVA VMPDF 
s/w

FITS 
DICTIONARY

DICTIONARY
SPECIFICATION

UNICODE
SPECIFICATION

XML
SPECIFICATION

MULTIMEDIA 
PERFORMANCE DATA

C3D DirectX MAX/MSP

L M<N�O P Q O RS T P T�U Q V W X L M<X Y W R WS T P T�U Q V W X N!O P Q O R�P O!N!Z X Q YN!T [ [ Q R \!X P ] T P W \ ^
10
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Modules S>V@� Dependencies: _<` S@�PT>z X.�Õ a�X@��S>V0y x �cb)X { �>S.y S.Ö

ns4

ns2

ns1

ns3

RDF/S

1�-��0í03 ;<ë�247��c�4;.D<;.7��4;.7.é45 ;�ë
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d#��� �'	
�  e� �#(
Actor/Community knowledge9 5 7�9 ;./ 1�ë�-<ìI1�-��0í03 ;<ë�247��c�4;.D4;47��.;47.é45 ;�ë�;

t1

t2 t3

t4 t5 t6

t8 t7

tx ty T

Tu

• Each actor or community u  can be characterized by a 
��� �Iº � � �

 Tu that 
contains those modules that are assumed to be available/known to u.

• Formalization:   Tu ⊆ T  (where T is the set of all modules)

Examples
• u is  an artificial agent

– A@í�1�2�B�5 7.é<3 í��.;
9 :4;�ë4-4ì 9 ?�2./ ;�f :424/ ��?�2./ ;�1�-��@í.3 ;<ë2<ê�2.5 3 24?03 ;�9 -p5 9
• u is a human,

– A@í�1�2�B'5 7.é<3 í��.;�1�-��@í03 ;�ë�9 :<2�9>é�-@/ / ;<ë.D4-@7���9 -5 1JD.3 5 é45 9Fg�7.-�?�3 ;��084;
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hji��'�#�#�� ���'�#�
closure

Õ �>�����I��Ô>z X4��S@V@�«TIY �>� x z X.�0Ö
• Closure of a module t:  C(t)  = all modules on which it depends
• Closure of a set of modules S: C(S) = ∪ { C(t) | t ∈ S }
• Required modules of t C+(t) = C(t) - {t} 

t1

t2 t3

t4 t5 t6

t8 t7

tx ty

Tu

T C+(tx) = C(tx)- {tx} 

Closure of Tu

C+(ty) = C(ty)-{ty}

Let user í be a user with profile A0í   
Let 9  be a module
A 7�9 ;.3 3 5 805 ?.5 3 5 9 B�C#24D :
The smallest set of extra modules that u needs to 

have in order to understand a module t.
Notation: C�2.D 9 9 > í�;
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Intelligibility k0l�m Intelligibility Gap (I)

• u can understand t iff:   C+(t) ⊆ C(Tu)
• The intelligibility gap: Gap(t,u) = C+(t)-C(Tu)

t1

t2 t3

t4 t5 t6

t8 t7

tx ty

Tu

Reqs of ty 

Closure of Tu

Gap(ty,u)= ∅

t1

t2 t3

t4 t5 t6

t8 t7

tx ty

Tu

Reqs of tx

Closure of Tu

Gap(tx,u)= {t1, t2, t4, t5}

n�o�p qjrts!u�v!qxw o!u�w y
z p {�|ts0|tu�v�w�w }�~�� s�q!s�� ��stuB��p ��p w u���}�� � s���w�wj{ }���uB�!}�rjrj��v�p w �0|jp w oj~�� }!{ p � sBn��
w o�s�vx|tsjv!s!s��tw }c��s�w�u�v��jq�w }�� sB}�v�� �B��u�~�� w � ����~�� �!qtu�vjp �Bw o!u�w<��s�v�}�w s�qBn����
� p {�|tsx|xu�v!w�w }j��s�� p ��s���u�vj}�� � s���w�w�w }Bu�vBu!��w }���|jp w oc~�� }!{ p � sBn����
w o�s�vxw o!sB}�v�� �ts!��w � ujrB}������ s!qxw o�u�w�|tsxq�o�}���� �c��s�� p ��s���w }�o�p r�p vj}�� ��s���w }
� s�w ��� vjo�p r�q�}�rts�w o�p v��cp v!w s�� � p ��p ��� s���p qxw o!stq!s�w���u�~�� w � ��� �
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Scenario: Intelligibility-aware Packaging

FITS 

FITS 
STANDARD

PDF 
STANDARD

FITS 
DICTIONARY

DICTIONARY
SPECIFICATION

UNICODE
SPECIFICATION

XML
SPECIFICATION

o2o1
�j�

�x�

C3D DirectX MAX/MSP

o3
�x�

DC Profiles
• P1 = {FITS} // for astronomers
• P2 = {PDF, XML} // for casual users
• P3 = {C3D, DirectX, MAX/MSP}
Objects
• o1 // a FITS file
• o2 // a pdf document
• o3 // a zip file containing multimedia 

performance data

ZIP

16
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Scenario: Intelligibility-aware Packaging

FITS 

FITS 
STANDARD

PDF 
STANDARD

FITS 
DICTIONARY

DICTIONARY
SPECIFICATION

UNICODE
SPECIFICATION

XML
SPECIFICATION

o2o1
�j�

�x�

C3D DirectX MAX/MSP

o3
�x�

ZIP

• Gap(o2,P1) = ∅
• Gap(o2,P2) =

– � � � � � � � � � � � � � �   ¡ � ¢ ¡ � � � � � � ¡ � £ � � ¤   � ¢ ¥ �¡ � £ � � ¤   � ¢ ¥ � � ¦ § £ � � � £ � � � ¤   ¨
• Gap(o2,P3) = 

– � � � � � � � � � � � � � �   ¡ � ¢ ¡ � � � � � � ¡ � £ � � ¤   � ¢ ¥ �¡ � £ � � ¤   � ¢ ¥ � � ¦ § £ � � � £ � � � ¤   � ¦ ¡ � � � � �   ¡ � ¢ ¡ �© ª « � � ¦ § £ � � � £ � � � ¤   � ¬   � £ ¤ ¡ § � � ¦ § £ � � � £ � � � ¤   ¨
• Gap(o3,P3) = 

–  ® ¯ ° ±
• Gap(o3, ∅) = 

–  ® ¯ ° ² ³ ´ µ ² µ ¶ · ¸ ¹ º » ² ¼�½ » ¾ ¼�¿ ° ±
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À�Á k0Â�ÃxÄ ÅÇÆ�È ÉtÂËÊ�ÌxÄ Í�Ì0È k0Ä<Í Å1Î�Í�Ï$Å�m

ASCII grid file

18
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ÐjÑFÒFÓ<Ô Õ Ö�×ØÐjÑFÒ1ÙFÔ Ó�ÚÜÛ<Ö�ÒØÝ�Ó<Þ�Ó<Ö�Ò<Ó<Ö�ß<Õ Ó�Ú
à Ù�Ú�Û�×FÓ�Ñ<áFâ$ãäÔ Û<Ö�×$Ù�Û�×<Ó�Ú�á Ñ$åFÓ�æ�ç Ó<Ö�ÚFÕ èFÕ Ô Õ ç écêFÕ ÖFë�Ó<å Õ ç Û<Ö�ß�Ó�ì

DCProfile Module
dependsOn

Structure Semantics Software Algorithms

knows

í�î ï ð�ñ ò�ó ô�õ ð$ï ö�÷�ø!õ ø!ù�ö$ø ú�û�ø�ü�ý�õ ð ò�þ�ñ�üü�ð�÷ ð�ñ�ü�ð�ñ�ÿ öFï ö�÷ ð ò
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�<æ�Û�� ÞFÔ Ó����<æ�ç Ó<Ö�Ò$Õ Ö�×5ç ë�Ócç é<Þ�Ñ1Ô Ñ<×<é�Ñ<á1Ò<Ó<Þ�Ó<Ö�Ò<Ó<Ö�ß<Õ Ó�Ú

The 
×<ÑFÛ<Ô

 determines the dependencies. For this reason we allow 
specializing the dependency relation

a.java
javac

ASCII

a.class JVM

� å ÙFÖ � ß�Ñ�� ÞFÕ Ô Ó � Ó�Ò1Õ ç

ÒFÓ�Þ�Ó<Ö�Ò�Ú���Ö

three specializations of the dependsOn�
	 ý�ñ

� ÿ ø�ûx÷�ó õ ð

� ð�ü!ó ï

Assume a DC profile pr1 = {ASCII}
gap(a.java, pr1) = {javac}  // not type of dependency is specified (so all count)
gap(a.java, pr1, _edit) = �  // here the type of dependency is specified

20
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� ÎxÃ�Å�Ê1Í Î�É�Æ � È Å$Î�ÅxÈ �k$Í�� ÉBl

• For sure we have to preserve the Ï�� Í Î  of the digital 
objects

• We should also try to preserve the � l$Æ ÉBÈ Â�k1Í�� ÉBl  carried by 
the digital objects
– � ë�Ó�Õ åFÛ�ß�ß�Ó�Ú�ÚFÕ èFÕ Ô Õ ç é
– � ë�Ó�Õ å$Õ Ö�ç Ó�×$å Õ ç é
– � ë�Ó�Õ åFÛ<Ù�ç ë�Ó<Ö�ç Õ ß<Õ ç é
– � ë�Ó�Õ å ÃxÈ É�0Å0l�kxl�Ê$Å
– � ë�Ó�Õ å$Õ Ö�ç Ó�Ô Ô Õ ×$Õ èFÕ Ô Õ ç éÜà è�é ë<Ù�� Û<ÖÜÑ$åFÛ<å ç Õ á Õ ß<Õ Û<Ô!Û�ß�ç Ñ$å Ú�ì

22
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À0Á k0Â�ÃxÄ Å É�ÆjÂ�Éxm0ÅxÄ � l�� ÃxÈ É��Åxl�k0l�Ê1Å

��� � � � ��� � � �  ! � " #�� � � $ �

% & ' ( ) * + ,- . / ) 0 / * 1 2 / 3 + 4 5 6 + 7 / 8 2 * . + /

P28 custody surrendered by
(surrendered custody through)% & ' ( ) * + ,- . / ) 0 / * 9 . : : 0 ;<1 2 / 3 + 4 5

% & ' ( ) * + ,= + 5 2 / / 2 1 2 / 3 + 4 5 > ? + / 4 0 , % @ A B , 2 / C D 0 , + D E 7 C * + 8 F

P29custody received by 
(received custody through)

P28 custody surrendered by
(surrendered custody through)

P28 custody surrendered by
(surrendered custody through)

P29custody received by 
(received custody through)

% & ' ( ) * + ,B 5 0 + 1 2 / 3 + 4 5

P50 has current keeper (is 
current keeper of)

P30 transferred custody of 
(custody transferred through)

% G & H / D + , ; 2 * . + / I J K 0 ) *

The custody passing to Theo’s widow

P29custody received by 
(received custody through)

% @ A B , 2 / C D 0 , + D E 7 C * + 8 F
The custody passing to Johanna’s son

% @ A B , 2 / C D 0 , + D E 7 C * + 8 F
The custody passing to the van Gogh 

Foundation

transfer 
of 

custody
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À�Á k�Â ÃxÄ Å É�ÆjÂ�Éxm0ÅxÄ � l�� Ã0È É��Å0l�kxl�Ê1Å

L M N O P Q R S T U V T W U
X Y Z [ Q P \ Q P

] ^ _ ` a b a c d e f g h i j c] k i c i l m d e e n o p b

��� � q � r  $ � ��st� �  ��u
] ^ _ ` a b a c d e f g h i j c] k i c i n h o b

CAP2 derived from 
(has derived from)

] ^ _ ` a b a c d e f g h i j c] k i c i n o p b

] ^ v w x k m d e ` i k a y d c a x pz { | } { ~ | j x p y i k � a x p

] ^ v w x k m d e ` i k a y d c a x p� i � � j i o p b k i � x e � c a x p

P94 has created 
(was created by) 

P94 has created 
(was created by) 

CAP2 derived from 
(has derived from)

� } � ` i � a b p x k { k x j i � � k iz { | } { ~ | ^ e b x k a c � m��
P33 used specific technique

(was used by)

P32 used general technique
(was technique of)

� � � � � o iz { | } { ~ |

� � � � � o il x � c � d k i

P16 used specific object
(was used for)

� } � ] x p j i o c � d e f g h i j c^ � x g i { � x c x � � x o ] l }
P2 has type
(is type of)

P2 has type
(is type of)

� � � � � o iz { |
P2 has type
(is type of)

� � � � � o i{ ~ |
P2 has type
(is type of)

P2 has type
(is type of)

� � } l c k a p bj x e x k � i o c � � } �k i � x e � c a x p � � � �j x m o k i � � a x p e i y i e � �
P3 has note� � � � � o i{ d k d m i c i k � a � c

P3.1 has type

derivation
history

2424

à �xÖ�Ñ�� Ô Ó�ÒF×FÓ ÐjÛ<Ö�Û�×FÓ<å ì
� Ñ�� Þ�Ñ$Ö�Ó�Ö�ç�Ý�Ó�Ú�ß<å Õ Þ�ç Õ Ñ$Ö
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� ÉtÂ�Ã�ÉBl�Å0l$ÍcÈ Å$ÎxÃ�ÉBl$Î�� Ï�� Ä � Í �
� Å1ÎxÃ�ÉBl$Î�� Ï�� Ä � Í�� Å$Î
• Capture Higher level Semantics
• Manage Designated Community Knowledge profile
• Identify RepInfo Gaps
• Manage Ontologies and Metadata 

It comprises two layers
• A) ����� �  (Semantic Web Knowledge Middleware) which is 

the lower layer providing  a set of core services for 
managing Semantic Web data. 

• B) ¡Øk0Ã¢� k0l�k��0Å0È  which is the upper layer providing high 
level services based on the OAIS model aiming at offering 
an abstraction useful for preservation information systems. 
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� �k�� Ä k0ÏxÄ Å¤£ck1Í k kxl�m � Ì0È�È Å0l$Í¥£cÅxÃxÄ É��xÂ Åxl1Í Î

ontologies
Û<Ö�Ò

data
• Intelligibility-related

– ¦ }�� s�§xv�w }�� }���� for the Gap Manager 
– Instantiations of the ontology

• exported from the PRONOM registry
• from various testbeds
• from the Registry

• Descriptive metadata
– ¦�¨ © § ¦ª¦�«�¬ }�v�w }�� }����
–  ~�s��!p u�� p ®�u�w p }�v!qB}�{ ¦�¨ © § ¦ª¦�«�¬ � s�� ���°¯ «�±²« }�}���w s!q�w ��s���³ � s�� u�w s����
– ¨ v�q�w u�v�w p u�w p }�v�qt}�{�w o�stu���}���s

• contemporary arts testbed (Distance Liquide, Avis ...), cultural testbed

Available data

28
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� �k�� Ä k0ÏxÄ Å¤£ck$Í k�kxl�m � ÌxÈ�È Å0l$Í´£jÅxÃxÄ É��xÂ Åxl$Í Î

28

µ<þ�÷�¶Fþ�ñ þ�ù�ð 	 µ�·�¸µ<þ�÷�¶1þ�ñ þ�ù�ð 	 ¹�º°»¼
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Á$Õ Ú�Û
,

CNR

Â ¿�Ã ¼í�¼ ¹Ä ¿ í�¼tÂ�Å» Ã Â ¹ ¶Ä�ø ú Æ ð ð�ü�òÂ » ¹�¿ ¸Ç ¹�À Â

Crete
FORTH-ICS

http://139.91.183.8:3027/GapManagerGWT_SWKM/

http://mariateresa.isti.cnr.it:8093/CasparGui/ 

µ<þ�÷°¶1ù 	ü�þ ï þ Â » À Å�Â¥Â Ã ¶²È ô�þ ò ð�üü�þ ï þ
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¡ kxÃ¢� kxl�k��0ÅxÈ

In brief, Gap Manager can aid the following tasks
• the decision of what metadata need to be captured and stored
• the identification of the data objects that are in danger   in case a 

module    (e.g. a software component or a format) is becoming 
obsolete (or has been vanished),

• the reduction of the metadata that have to be archived, or delivered to 
the users      (as response to  queries) on the basis of the designated 
community.

(for more details see D2102, the slides 
http://wiki.casparpreserves.eu/pub/Main/PreparationForMonth24EuReview/KM_Presentation_June_16.rar

and the video tutorial)
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¡É�ËÊ�Ì Ï�k$Î�Å�m ÃxÈ É�Í É�Í �xÃ�Å

• GapManager is implemented as software component offering a plethora of 
methods for managing dependencies and profiles

• The implementation of an indicate prototype application using GWT is ongoing
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�²Í5nt³ �!u!q!s!��~�� }!w }!w ��~�s
¨ v���s!q�w p }�vj}!{ ¬ }������ s!qtu�v��jq�~!s���p { p ��u�w p }�vj}�{�w o!s�p � © s�~�s�v���s�v���p s!q

Typology of 
modules

Typology of 
depedency types

Dependencies
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Î ã ��Ï è�Û�Ú�Ó�ÒØÞFå Ñ<ç Ñ<ç é<Þ�ÓÐ<Õ Ú�ç�ÑjÔ ÔtÁ$å Ñ<á Õ Ô Ó�Ú

Known modules 
by a DC profile
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Î ã ��Ï è�Û�Ú�Ó�ÒØÞFå Ñ�ç Ñ�ç é<Þ�ÓÒ Ö�ç Ó<Ô Ô Õ ×$Õ èFÕ Ô Õ ç é Ï Û��cÛ<å ÓÉÁFÛ�ß�Ó�Û�×1Õ Ö�×5à Ý�Ò Á<Ú�ì

Selection of 
module

Selection of DC 
profile

Computation of 
gap
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¡É�ËÊ�Ì Ï�k$Î�Å�m ÃxÈ É�Í É�Í �xÃ�Å

Allows the curator to see what 
objects will be in danger if a 

module is no longer available
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¡ kxÃ¢� k0l�k��0ÅxÈtk0l�mÔ£ck1Í k�ÕcÉBÄ m0Å0È Î

[
â¢Ò Ð´Á�Ð��

] Very simple and easy
– Ö ×¥Ø u���ojp v!{ }�� rtu�w p }�vj}�� � s���w<p qj� s��!}�� ��s��tw }c��u�~crtu�v!u���s��

•
ø!ñ�õ ö�ó ï ò0ó ü�þ�ñ�üxó ï ò�ñ�þ�û�ð0ó ò 	 ð<Ù!ý�ó 	 ð�ü

– Ú × n�o!sB��s�~�s�v���s�v���p s!qB}!{�w o�s!q!st}���� s!��w qtu�� stq�~�s!��p { p s��
•
ü�ð�÷ ð�ñ�ü�ð�ñ�ÿ�ó ð ò�û�þ ö�÷�ø!ó ñ ï�ï ø0û0ø�ü!ý�õ ð ò1ï Û þ ï!þ 	 ð�þ�õ 	 ð þ�ü�ö 	 ð�ÿ ø 	 ü�ð�ü�Ü û0ø 	 ð$ï Û þ ïÝ Ý Þ Þ$û0ø�ü!ý�õ ð ò$þ�õ 	 ð þ�ü�ö$ð î�ó ò ï ß

– à ×�á ~�~�� }�~�� p u�w s ©�¦ ~�� }!{ p � s!qxu�� sB��s�{ p v�s!�
• â ý ò ï!ò ð�õ ð�ÿ ï ó ñ�ù$ï Û ð�û�ø!ü!ý�õ ð ò$ï Û þ ï!þ 	 ð$þ ò ò�ý�û�ð�ü�ï ø0ô ð¢ã ñ�ø ä�ñ
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[
ÑtÒ�å�Û<Ö�ß�Ó�Ò

] 
– æ<çtè é�ê
ë°ì í î ï�ð
ñ°ò�ó<ò�ô�õ÷ö�ê
ø�ì ï
ø
ê�ò�ô�õ�ù�ø
ê°ú
í î í ñ�û í ü ñ�ì í ý�ë÷ý°îtì þ
ê�ÿ�ý�� ê� ë°ì ýtû ý��
ï
– ð�þ°ê�ë÷ú°ýtë°ì í ë��°ê�ò�ì ê
ø
ò�� ç�� �
	<ç÷ý°î¥ì þ
ê�� ù�í �¥ø�û ê����ê�ì þ�ýté�ý�û ý���ï

Methodologies that could be (directly) adopted
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ç ë�Û<Ö�Ó!Ú�á Ñ$å<é�Ñ$ÙFåFÛ�ç ç Ó<Ö�ç Õ Ñ$Ö
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è�Û�ß�Ó�ÙFÞ�ÚFÔ Õ ÒFÓ�Ú
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ÿ��²ù��
������ê°ò°ê�ñ�� ú
þýtë½�ñ�ø ä�õ ð�ü�ù�ð�¶1þ�ñ þ�ù�ð�û�ð�ñ ï

�cÙ�ç Ô Õ Ö�Ó
Research Results of the 1st year (in brief)
Research Results of the 2nd year: on Knowledge Evolution� ë÷ÿ²ý��÷ø
ñ�� í ë����²ö�����ë�ý��÷û ê
é���ê���ñ°ò°ê°ò� ë � ë°ì ý�û ý��
ï��� °ýtû �°ì í ý�ë� ë!��� ú
þtí  
í ë�����ö"����ë�ý��÷û ê
é���ê���ñ°ò°ê°ò
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• Gap Manager
–
��Ö�Û<èFÔ Ó�ÚÉÒ Ö�ç Ó<Ô Ô Õ ×$Õ èFÕ Ô Õ ç é Ï Û��cÛ<å Ócâ�Ó<å åFÕ ß�Ó�Ú�9�âxÙ<ÞFÞ�Ñ1å çFÑ<á�Ý � ÞFå Ñ<á Õ Ô Ó�Ú�:Ó�æ�ç Ó<Ö�ÚFÕ èFÔ Ócç é<Þ�Ñ$Ô ÑF×$Õ Ó�ÚÜà Ñ<á²� Ñ<Ò$ÙFÔ Ó�ÚÜÛ<Ö�Ò5Ò<Ó<Þ�Ó<Ö�Ò<Ó<Ö�ß�écç é<Þ�Ó�Ú�ì :ß�Ñ�� Þ<Ù�ç Û�ç Õ Ñ$ÖÜÑ�á1ß<Ô Ñ<ÚFÙFå Ó�ÚÜÛ<Ö�Ò5×FÛ<Þ�Ú�:�Õ � Þ�Ñ$å ç ê Ó�æFÞ�Ñ$å ç�Õ Ö´å�Û<å Õ Ñ1Ù�Úá Ñ1å � Û�ç Ú

–
ÐjÑ$å Ó å Õ ß<ëÜÛ<Ö�Ò5Ó�æFÞFå Ó�Ú�ÚFÕ å�Ócá Ù<Ö�ß�ç Õ Ñ1Ö�Û<Ô Õ ç é�ß�Ñ�� Þ�Û<å Õ Ö�× ç Ñ5Ñ<ç ë�Ó�åå Ó�×$Õ Ú�ç å Õ Ó�Ú

• SWKM
–
� Ñ�� ÞFÔ Ó�ç Ó�Û<Ö�Ò Ú�ß�Û<Ô Û<èFÔ ÓcÚFÙFÕ ç Ó�Ñ<á$è�Û�ÚFÕ ßcÚ�Ó<å å<Õ ß�Ó�ÚÜá Ñ$å

validating
:

storing
:
querying

:
updating

Û<Ö�Ò<;�=�>�?�@ A B C�D�E�F�G�H�I J K�L J M�F�NOF�L P�E�P�L PÓ�æFÞFå Ó�Ú�Ú�Ó�ÒØÕ Ö�Q0Ý-R�ê âS9
–
ÑjÔ Ô!Ú�Ó�å å<Õ ß�Ó�ÚÜÛ<å Ó è�Û�Ú�Ó�Ò5Ñ1ÖÜÛÜß�Ñ��ª� Ñ$ÖªÓ�Ö�Ñ�� Ô Ó�ÒF×<Ó5å Ó<Þ�Ñ<ÚFÕ ç Ñ1å éÓ<Ö�Û<è<Ô Õ Ö�× ç ë�Ó�ß�Ñ1Ö�ÚFÕ Ú�ç Ó�Ö�ß�é Ñ<á�Õ ç Ú ß�Ñ$Ö�ç Ó<Ö�ç Ú�9

–
ÑtÒ�å�Û<Ö�ß�Ó�Ò5Ó�å�Ñ$Ô Ù�ç Õ Ñ1Ö�Ú�Ó<å å<Õ ß�Ó�ÚÜà ÒFÓ�ß<Ô Û<å Û�ç Õ å�Ó ÙFÞ�ÒFÛ�ç Ó Ô Û<Ö�×$Ù�Û�×<Ó�Ú�:ß�Ñ�� Þ�Û<å Õ Ú�Ñ1Ö�Ú�Ó<å åFÕ ß�Ó�Ú�:°å�Ó<å ÚFÕ Ñ1ÖFÕ Ö�×�:�Ñ$Ö�ç Ñ$Ô ÑF×�éÜÓ�å�Ñ1Ô Ù�ç Õ Ñ$Ö�ì
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T�U V�W ,"3-8�X�,"0-Y-Z . 0

• Y. Tzitzikas,  “ ö�ê�ø
ê�ë
é�ê�ë
ú�ï+[¢ñ�ë
ñ���ê���ê�ë�ìtî ý���ì þ°ê���� ê°ò°ê��  �ñ�ì í ýtë÷ý
î�ö²í �tí ì ñ�ûè ë�î ý�� ��ñ<ì í ý�ë ", 18th International Conference on Database and Expert Systems 
Applications, DEXA’2007, Regensburg, Germany, September 2007

• Y. Tzitzikas and G. Flouris,  “ [�í ë�é�ì þ°ê+\ è ë�ì ê�û û í �tí ]tí û í ì ï�^�_�ñ�ø ", 11th European 
Conference on Research and Advanced Technology for Digital Libraries, 
ECDL’2007, Budapest, Hungary, September 2007

• Yannis Tzitzikas, ö�ê
ø
ê�ë
é�ê�ë
ú�ï�[�ñ�ë
ñ��
ê���ê�ë°ì�î ý���ì þ
ê+��� ê°ò°ê��  �ñ<ì í ý�ë�ý
î�ö²í ��í ì ñ�ûè ë�î ý�� ��ñ<ì í ý�ë , International Conference PV'2007 (Ensuring the Long-Term 
Preservation and Value Adding to Scientific and Technical Data), 
Oberpfaffenhofen/Munich, Germany, October 2007

ðtþ
ê÷í �÷ø�û ê���ê
ë°ì ñ<ì í ýtë�ñ
ú<ì í  
í ì í ê�ò�ý
î�ì þ
ê!`�a btï°ê�ñ���þ
ñ� �ê�ê�c�ø�û ýtí ì ê°é�ì þ°ê°ò°ê�� ê�ò��tû ì ò

Contributions
• A formalization of intelligibility and intelligibility gap through the notion 

of dependency. This view could be used for providing answers to some 
basic questions (who much RI we need, how this depends on DC, etc)
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[�ý°ì í  �ñ�ì í ý�ë�î ý�����ê°ò°ê�ñ�� ú
þ÷ýtë���ë�ý���û ê
é���ê��� °ýtû �°ì í ýtë
ñ�ë
é�`�a b�ï�ê°ñ�� Q�Ó�Ú�Ó�Û<å ß<ë�Q�Ó�ÚFÙ<Ô ç Ú

Motivation
•
��å�Ñ$Ô Ù�ç Õ Ñ1Ö

 is a key concept  because preservation is a 
Ò<é<Ö�Ût� Õ ßÞ<å Ñ<ß�Ó�Ú�Ú

  (world evolves, software/hardware evolves, metadata 
schemas evolve, digital objects evolve, community knowledge 
evolves).

• Digital objects have to be preserved not only against hardware and 
software technology changes, but also against changes in its 
Designated Community

Requirements
• Bulk metadata updates, Versioning metadata and ontologies, Ontology 

Evolution, Change log management, Comparison operators, etc

Research Results
• On Comparing Knowledge Bases
• On Ontology Evolution
• On Archiving 
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dfe�g�h e�i)i�j g�j e�i
d�kSi�j g�l�m n g� Ñ�� Þ�Û<å Õ Ö�×<QxÝSRª�xÖ�Ñ�� Ô Ó�ÒF×FÓ%o�Û�Ú�Ó�Ú

• D. Zeginis, Y. Tzitzikas, V. Christophides, “
� ë�ð�þ
ê+��ý���ë�é
ñ�ì í ýtë
ò�ý°îÿ�ý��÷ø���ì í ë��´ö�ê
û ì ñ°ò�]°ê�ì ��ê°ê�ë��²ö�����ýté
ê�û ò ", ISWC’2007 (Nov 2007)

\ o��<â � Á�Ñ÷Á²��Q Ñxã Ñ�Q0Ý p ^

qOr�s t�u�t�s t

v�w s x"y x�z�{ v

"

K K’

| ,SZ . 3)} ~�� �!~�� �S���

����K"J H�������P�L�J G�L ��F�E�F�� L P���F�L �+F�F��OL �!�%�������-� F�E���F���P�G�F�G"�
� P��<�+F�I F�E���H�F�L ��F�����N���F�I�����H���P����"F���K�F�I P�L J ����G���F�F�E�F�E�L �
��F�P�K�K�� J F�E�������G���L ��P�L�L �%I F�P�H������ �
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dfe�g�h e�i)i�j g�j e�i
d�kSi�j g�l�m n g�S���O����� �  �¡<¢S£-¤�¥- ���¦%§ ¨�©�¡�¨�ª���«�¨�«

• Why it is useful in preservation
– ÿ²ýtë
ò�í é
ê���ì þ°ê�ú�ñ°ò�ê-�÷þ°ê�� ê���ö²è°í ò�� ê
ø�� ê°ò°ê
ë°ì ê
é÷ñ°ò�ñ�ë���ö"�°ç ¬�[!�î í û ê+\ ì þ°ñ�ìí ë
ò�ì ñ�ë�ì í ñ�ì ê°ò�ý�ë°ê�ý�����ý�� ê�ý�ë°ì ý�û ý���í ê°ò�ê�� ����ÿ�è ö � ÿ ÿ���[!^
– ù��tø�ø�ý�ò�ê�ñ÷ë
êf�® �ê�� ò
í ýtë÷ý°îtì þ
ñ�ì�î í û ê�ñ�� � í  <ê°ò
– è ò°ò��°ê�¯�°�ý�� ì þ
ê�ù�±<��[®� ê�ø
ý�ò�í ì ý�� ï!\ ì þ°ñ�ì�í ò+�
ò°ê°é�]
ï+�tí ë
é�í ë��!��í é
ò�^tí ò
�tø
é�ñ�ì ê
é�²

– ù�ý�û ��ì í ý�ë�¯
ö�í î î \ î í û ê��
³<î í û ê�`�^���í  <ê°ò�ñ�ò°ê<ì�ý
î�ú
þ
ñ
ë���ê�ý�ø
ê�� ñ�ì í ýtë
ò�ì þ
ñ�ì�ú�ñ�ë�]
êî ý�� ��ñ�� é
ê
é�ì ý¥ù�±O�"[ ì ý���ø�é
ñ�ì ê�í ì
• Research/Development Status

– � ø�� ý
ì ý
ì ï�ø°ê÷í �¥ø�û ê���ê�ë°ì ñ�ì í ýtë÷ý� �ê���ù�±O�"[�\ ñ°ò�ñ-±Éê�]�ù�ê��  
í ú�ê�^¥í òý�ë��tý�í ë����
– ��û ò°ý÷ñ���ñ�í ë���ê���ý�� ï�í �÷øtû ê���ê�ë°ì ñ�ì í ý�ë¥í ò�ñ�û � ê°ñ
é
ï�ñ� �ñ
í û ñ�]tû ê
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dfe�g�h e�i)i�j g�j e�i
d�kSi�j g�l�m n g´� �µ ��§ ��¡�¶%·�¸��"§ ¹�µ � �" 

• G. Konstantinides and G. Flouris, G. Antoniou and V. Christophides, “�<��ý�� ��ñ�û
��øtø�� ý�ñ
ú°þ�î ý����²ö��°ç ù � ë°ì ý�û ý��
ï��� °ýtû �°ì í ý�ë ", ECAI’2008 (accepted for 
publication)

qOr�s t�u�t�s t
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45

FORTH-ICS

45

dfe�g�h e�i)i�j g�j e�i
d�kSi�j g�l�m n g½ � ¾�¿�� ¸��  �¡%À�¨�� «�� �" �«�Á�Â�¶� ��"��«�� «

• This is the first work that focuses on the storage aspect of SW repositories that 
support versioning. 

• We proposed an index called � � è  ( � artial 
�

rder è ndex), we verified the space 
gains of this index experimentally and we provided an efficient version insertion 
algorithm with acceptable main memory space requirements. 

• From our experiments, POI can be 180 times more space economical 
compared to è ÿ  ( è ndividual ÿ opies-approach) and 18 times compared to ÿ��  
( ÿ hange- ] ased approach) for parallel version tracks. Moreover, POI allows 
performing efficiently various cross-version operations.

• POI is an advantageous approach for archiving set-based data (e.g. an RDF 
KB is a set of triples), especially good for inclusion-related and ``oscillating“ 
data

• Y Tzitzikas, Y. Theoharis, D. Andreou, “
� ë�ùtì ý�� ñ���ê���ýtû í ú
í ê°ò�î ý���ù�ê���ñ�ë�ì í ú

±Éê�]���ê�ø
ý�ò
í ì ý�� í ê�ò�ì þ°ñ�ì�ù���øtø�ý�� ì�Ã�ê�� ò
í ý�ëtí ë�� ",  European Semantic Web 
Conference 2008, ESWC’2008 (June, 2008)

4646
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·�Ç���§ �"� µ �  �¡<£������ ��Å � § ¨�«�Å �"�"¿���¸��  �¡<�  �µ ¨�§ § � ¡"� Æ�� § � µ ¶���¦���� ¨ ½!È É «
�� �©<£ È É «

According to OAIS:
• Ê�Ë Ì  (Archival Information Package): It is actually a format which consist of

– Data Object
– Rep Info
– PDI Í hfÎ Ï U Ï Î Ð Ñ V Ò Ó Ô�Õ Ï U Ö Î Ò × V Ò Ó Ô�Ø Ô Ù Ó Î Ú�Ñ V Ò Ó Ô Û Ü Ï Ý Þ provenance ß context ß fixity

• à Ë Ì  (Dissemination Information Package):  Is the version of the information package 
delivered to the Consumer in response to an access request. May differ in form (e.g. TIFF 
to JPEG) or content (e.g. amount of metadata supplied) to that which resides in the 
archival store. 

DC profiles could be exploited so that
• to be able to derive different AIPs and DIPs for different DCommunities

– Ë á
â ã ä�åfä
æfäfç
åfä
çfèfé ä ê�ë
ì ä"ëfí ë
é î ë
ï
î ä"â ã�é ê�è ð�ñ
î å-ï ä)å
ð�ç ä�ëfñ â ð
ò)ë â é è ë
î î ó
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È  �µ ¨�§ § � ¡�� Æ�� § � µ ¶�ô � ¨�§ ��µ ¨�©�©�¨���¨� �©�¨� �¾�� ¨�«
�� �©<��� ��¸�¨� ��� �¾�¨
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derivedBy

Naive Modeling CIDOC CRM modeling
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ö
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