
Contents

1 Introduction................................................................................................  1
1.1 What’s So Special About Digital T h in g s? ...................................  2
1.2 T erm inology...................................................................................  5
1.3 Sum m ary .......................................................................................... 5

2 The Really Foolproof Solution for Digital Preservation ...................  7

Part I Theory -  The Concepts and Techniques Which Are
Essential for Preserving Digitally Encoded Information

3 Introduction to OAIS Concepts and Term inology .............................  13
3.1 Preserve What, for How Long and for Whom? ...........................  13
3.2 What “Metadata”, How Much “Metadata”? .................................  16
3.3 Recursion -  A Pervasive C o n c e p t................................................  26
3.4 Disincentives Against Digital Preservation .................................  28
3.5 S um m ary .......................................................................................... 30

4 Types of Digital O b je c ts ........................................................................... 31
4.1 Simple vs. Composite .................................................................... 31
4.2 Rendered vs. Non-rendered ..........................................................  33
4.3 Static vs. D y n am ic ..........................................................................  38
4.4 Active vs. Passive ..........................................................................  38
4.5 Multiple-Classifications ................................................................  39
4.6 S um m ary .......................................................................................... 39

5 Threats to Digital Preservation and Possible S o lu tio n s ...................  41
5.1 What Can Be Relied on in the L ong-T erm ?.................................  43
5.2 What Others Think About Major Threats

to Digital P reservation.................................................................... 44
5.3 Sum m ary ..........................................................................................  45

6 OAIS in More D e p th .................................................................................  47
6.1 OAIS Conformance...........................................................................  49
6.2 OAIS Mandatory Responsibilities................................................  50
6.3 OAIS Information M odel................................................................  53
6.4 OAIS Functional M o d e l ................................................................  63

xi



xiv
Contents

16 Tools for Countering the Threats to Digital P rese rv a tio n ................  271
16.1 Key Preservation Components and Infrastructure....................... 272
16.2 Discipline Independent A s p e c ts ...................................................  276
16.3 Discipline Dependence: Toolboxes/Libraries .............................  284
16.4 Key Infrastructure Components ...................................................  284
16.5 Information Package M anagement...............................................  285
16.6 Information A ccess................................................................  287
16.7 Designated Community, Knowledge and Provenance

M anagem ent......................................................................  287
16.8 Communication M anagem ent....................................................... 288
16.9 Security Management ...................................................................  289

17 The CASPAR Key Components Implementation ............................. 291
17.1 Design Considerations...................................................................  291
17.2 Registry/Repository of Representation Information Details . . .  291
17.3 Virtualizer ................................................................................  297
17.4 Knowledge Gap Manager ............................................................. 30 j
17.5 Preservation Orchestration M anager............................................. 303
17.6 Preservation DataStores ................................................................  305
17.7 Data Access and Security................................................................  315
17.8 Digital Rights Management D e ta i ls ............................................. 318
17.9 Find -  Finding M a n a g e r ................................................................  32]
17.10 Information Packaging D eta ils....................................................... 322
17.11 Authenticity Manager T o o lk i t ......................................................  332
17.12 Representation Information T o o lk i t ............................................. 333
17.13 Key Components -  Summary ......................................................  335
17.14 Integrated to o ls ................................................................................. 337

18 Overview of the T estbeds..........................................................................  341
18.1 Typical Preservation Scenarios......................................................  341
18.2 Generic Criteria and Method to Organise

and to Evaluate the T estbeds.......................................................... 342
18.3 Cross References Between Scenarios and C h a n g e s ...................  343

19 STFC Science T e s tb e d .........................................................................  345
19.1 Dataset Selection.............................................................................  345
19.2 Challenges A d d re ssed ....................................................................   345
19.3 Preservation Aims .......................................................................... 347
19.4 Preservation Analysis....................................................................... 347
19.5 MST RADAR Scenarios................................................................  347
19.6 lonosonde Data and the WDC Scenarios....................................... 361
19.7 Summary of Testbed C hecks.......................................................... 366

20 European Space Agency T e s tb e d ..........................................................  367
20.1 Dataset S election ............................................................................  З69
20.2 Challenge A ddressed....................................................................... 37O
20.3 Preservation A im .............................................................................  372



Contents X V

20.4 Preservation Analysis....................................................................... 372
20.5 Scenario E SA l-O perating System C hange................................  372
20.6 Additional Workflow Scenarios .................................................  384
20.7 Conclusions....................................................................................... 386

21 Cultural Heritage T es tb e d ....................................................................... 387
21.1 Dataset Selection.............................................................................  388
21.2 Challenges A d d re ssed .................................................................... 396
21.3 Preservation A im .............................................................................  396
21.4 Preservation Analysis....................................................................... 396
21.5 Scenario UNESCO 1: Villa L IV IA ................................................  397
21.6 Related Documentation...................................................................  406
21.7 Other Mise Data with a Brief D escription...................................  406
21.8 Glossary .......................................................................................... 406

22 Contemporary Performing A rts T e s tb e d .............................................  407
22.1 Historical Introduction to the Issue.................................................  407
22.2 An Insight into O bjects...................................................................  409
22.3 Challenges of Preservation.............................................................  411
22.4 Preserving the Real-Time P rocesses.............................................  412
22.5 Interactive Multimedia Performance.............................................  419
22.6 GIANT Testbed................................................................................  426
22.7 Sum m ary .......................................................................................... 428

Part III Is Money Well Spent? Cutting the Cost and Making 
Sure Money Is Not Wasted

23 Sharing the Effort ...................................................................................  431
23.1 Chain of Preservation....................................................................... 431
23.2 Mechanisms for Sharing the Burden of Preservation ................  431

24 Infrastructure R o ad m ap ..........................................................................  435
24.1 Requirements for a Science Data Infrastructure..........................  435
24.2 Possible Financial Infrastructure Concepts

and C om ponents.............................................................................  436
24.3 Possible Organisational and Social Infrastructure

Concepts and C om ponents.............................................................  437
24.4 Possible Policy Infrastructure Concepts and Components . . . .  446
24.5 Virtualisation of Policies, Resources and P rocesses...................  448
24.6 Technical Science Data Concepts and C om ponents...................  449
24.7 Aspects Excluded from This Roadmap.......................................... 456
24.8 Relationship to Other Infrastructures.............................................  457
24.9 Summary . . . . •.............................................................................  459

25 Who Is Doing a Good Job? Audit and C ertifica tio n ...........................  461
25.1 Background....................................................................................... 461
25.2 TRAC and Related Documents......................................................  463



X V I Contents

25.3 Development of an ISO Accreditation and Certification
P ro c e s s .............................................................................................  464

25.4 Understanding the ISO Trusted Digital Repository Metrics . . .  465
25.5 Sum m ary .......................................................................................... 480

26 Final T h o u g h ts .......................................................................................... 481

R eferen ces .......................................................................................................... 483

C ontributors......................................................................................................  495

I n d e x ...................................................................................................................  505



Index

A
AbstractTableModel, 173 
Access, 21, 23-25, 29, 38, 45, 62-65, 113, 

120-123, 130, 177, 179, 185-190, 
198-200, 205, 210, 236, 271, 273, 
282-283, 285, 287-290, 292, 307-308, 
315-317, 322, 326, 334, 341,343, 378, 
437-438, 449,458, 460,476 

Access control, 65, 120-122, 273, 282-283 
Access rights, 185-190, 209-210, 34] 

information, 23,177, 205 
Active, 38-39, l i l  
Active digital object, 38 
Administration, 63-64, 121, 281, 288, 290, 

326
Archival information collection (AIC), 192 
Archival information package, 60-63, 156, 

189, 192, 222-223, 238, 241-245, 
246-247, 256, 258-264, 275, 280-281, 
294, 306, 308-311, 313, 321-322, 
326-327, 329-332, 347, 351, 354, 
356-357, 359-360, 364-366, 373-377, 
380, 383-384. 401-406, 455. 466, 
471-476

Archival information unit (AIU), 192, 199 
Archival storage, 63-64, 178, 200-201, 275, 

281,284, 287, 326 
Arecibo, 167-168 
ARK, 179 
Array, 73, 77, 83
ASCII, 34, 43, 55, 57, 78, 83, 86, 97, 103, 106, 

244, 269, 349,402-104,406 
Audit and certification, 51, 180, 443. 446-447, 

456, 458, 461^180,495, 502-503 
Authenticity, 1, 14-15, 22, 24, 42, 45, 52-53, 

96, 167, 172, 183, 197-198, 202-232, 
271,288, 290, 306, 309, 312, 332-333, 
336, 342-343, 364, 409, 411^112. 415,

418,420,428, 435-436, 451-452, 458, 
470,476, 481

Authenticity model, 212-213, 222-223, 306, 
309,313, 333

Authenticity protocol, 208-209, 211-212, 
221-224, 229, 306, 309, 313, 339.418 

Authenticity protocol report, 211 
Authenticity step, 208-212, 221, 223, 229, 232 
Automation, 70, 91,111, 166. 247, 295

В
Backus naur form, 84 
Big-endian, 77-81,89, 380 
BIOS, 102, 126, 128 
Bitstream, 73 
BOCHS, 135
Boolean, 77, 85, 88. 90-91, 206, 302, 305, 

320, 322, 451 
Byte order mark, 79

C
CASPAR, 1, 3, 52, 113-114, 120, 178, 206, 

221, 223, 233-235, 247-248, 253. 257, 
259, 262, 271-272, 284-288, 291-339, 
341-342, 350, 355, 369, 372-373, 
377-380, 382-385, 387-388, 392-393, 
399^100, 406, 413, 415, 419, 420, 
424-426,453-455, 458, 495-502, 503 

CASPAR foundation, 285, 337 
CDPP, 92 
CEDARS, 57, 215 
Character, 77, 82, 89 
Chimera virtual data language, 185 
CIANI, 343, 426-427, 499 
CIDOC-CRM, 185, 372, 385. 414, 424, 426, 

451
CLI, 137
Communication management, 285, 288-289

505



506 Index

Complex object, 31, 62, 273-274, 297, 
300-301,390

Composite object, 31-33, 118-119,192 
Computational objects, 139-140, 142 
Conditional data values, 88 
Conjunctive, 145-148, 151, 153, 156,

163-165,248-249
Consultative committee for space data systems 

(CCSDS), 82, 91, 97, 193, 255, 257, 
461,464, 495,498, 502 

Content information, 18, 21-26, 27, 59-62,
121, 156, 177-178, 184, 187, 192, 194, 
199, 201, 205, 275, 280, 284-285, 
287-288, 303, 322, 327, 458, 470, 473, 
475-476

Context, 21-22, 24-25, 62. 177, 184, 205, 210, 
216,242, 274, 326,450 

Copyright, 25, 50, 121, 186-188, 242, 268, 
315,318

CPU, 44, 102, 124-129, 131, 133, 135-136, 
381

Cryonics, 183
CSV, 117, 201-202, 254, 363-365 
Curation persistent identifier (СРГО), 179,181, 

260-262, 293-295, 327, 329 
Cyber infrastructure, 355,459

D
Data access, 95, 315-317, 349, 369 
Data access manager, 273, 290, 315-317

DAMS, 315-317, 337, 383, 400 
Data hierarchy, 86-88, 115 
Datalog, 146,153, 165-166 
Data management, 48, 63-64, 67, 273, 281, 

284, 287-288, 290, 305, 311, 326, 392 
Data object, 17-20, 23, 27, 38, 53-54, 62, 76,

122, 142, 190, 197-199, 257, 275, 278, 
280,291,330, 472

content, 18, 189, 197, 199,319 
Data request broker, 92, 103-104, 106, 403, 

405
DRB, 92-96, 103-104, 106, 170, 257, 278, 

334, 403, 405 
DDL, 56, 170-172, 280 
DEDSL, 56, 97-98, 101. 251, 255, 257, 334, 

363-364, 403
Dependencies, 139-148, 151-155, 157, 160, 

163, 165-166,243,284, 301 
Designated community, 14-16, 20,26-27, 34, 

47, 49, 50-53, 55-57, 64-65, 70-72, 
104, 122-123, 148-150, 161, 169, 
197-199, 215-220, 238-239, 246-248, 
250, 262, 268, 273, 278-279, 281.285,

287-288, 294. 337, 341-342, 347, 
373-375, 399^100, 426,432, 462,468, 
472,479, 481 

DFDL, 94-95, 278 
Digest, 22, 222 
Digital archaeology, 174 
Digital curation, 233,463, 497, 499-500 
Digital forensics, 70, 174 
Digital information, 48, 58,180, 193, 222, 233, 

247-248, 277, 282, 305, 387-389,398, 
437, 461,463,467,502 

Digital object, 14, 18, 35, 37-38, 54, 62, 
69-138, 164-165, 169-171, 174, 178, 
180, 194, 206, 280-281, 293,451-452 

Digital object management. 463, 465-466, 470 
Digital preservation, 1, 5, 7, 14, 28-30, 34, 

41—45, 47, 58, 64, 123, 129-133, 164, 
167-168, 182-183, 185-187, 191, 197, 
201, 204, 207, 233, 252, 267-269, 
271-291, 305, 309-310, 312, 333, 
338-339, 345, 387, 407, 426^127, 
436-437,445-446, 449,459,463,481 

Digital rights, 1, 23, 50, 120-121, 185, 259, 
271,273, 283, 288, 290, 318-320, 337, 
435.443,452-453,458. 501 

DRM, 120-121, 273-274, 283, 315, 
318-320, 332, 337, 341,453, 458, 501 

Dioscuri, 136, 244, 348 
Disjunctive, 145-148. 150-153, 155, 158, 162, 

165-166, 248-249 
DNS, 3,42, 45, 182-184, 268, 454 
Documents, 118, 299, 414, 457, 463-464 
DOI, 179, 183-184,441,454 
Dynamic digital object, 38

E
EAST, 91-92, 94, 96, 170, 173, 278, 334, 366, 

406
EISCAT, 79, 230-233
Emulation, 111, 123-137, 194, 196-200, 202, 

206, 244, 347-348, 380, 443,451 
binary translation, 127, 129 
instruction, 127-128, 130, 134 

Emulator, 124-136, 170, 196, 380-382,450 
Enforcement, 23-25, 121-122, 187, 189-190, 

315,336
Enumeration(s), 77, 79, 82, 90, 100-101 
e-Science, 459-460 
ESRI, 400-404
Evidence, 1, 14-15, 22, 42, 45, 52-53, 172, 

197, 202, 204-208, 211-212, 214, 
217-218, 221-232, 245, 271, 342-343, 
385,435,451-452,458, 463, 466, 470, 
473-474,476,481



Index
507

Extended Backus Naur Form, 84 
Extra-terrestrial, 167

F
Finding manager, 287, 321-324 
FITS, 17, 31-34, 38, 55-57, 86, 88, 103, 117, 

119, 145, 149-151, 154, 162,169-170, 
172, 201-202, 218, 279-280,449

Fixity
information, 21-23, 62, 177-178, 412 

Floating point, 77, 80-82 
Format, 57-58, 94, 96-97, 103-104, 193, 230, 

239,313,330, 368,401,403 
FSR1, 95-96
Functional model, 63-65, 277 
Future generations, 29-30, 388, 459

H
Handle, 55, 70, 84, 140, 179, 184, 189, 202, 

318, 332,453
Hardware simulation, 127,134 
Hash function, 222 
High level knowledge, 65, 341 
Horn rules, 145, 165 
Human readable, 71,96, 146

I
Identity, 2, 204-207, 211, 213, 230, 309, 333, 

336, 470 
IEEE, 80-81, 94
HWG, 228-230, 239, 253-255, 362-363, 366 
i-Maestro, 421
Images, 1, 3, 31, 33, 37, 42, 74, 113-115,

118-120, 132, 140,159,216,218-219, 
225, 228, 250, 299, 342, 362, 388, 390, 
395, 397,401.408,411,437 

Independently understandable, 14-15, 17, 51, 
426,462

Industrial property rights, 187 
Information model, 18, 49, 53-62, 71,73, 240, 

285, 334, 338,462
Information object, 17-20, 22, 27-28, 53-55, 

61, 65, 71,74-76, 113, 140-142, 177, 
184, 194, 201,215-216, 220, 233, 
240-245, 254, 256, 258-260, 273-274, 
282, 321,326, 330, 337,424 

Information package
dissemination, 60, 64, 156, 190, 282 
submission, 60, 63, 281 

Information package management, 285-287, 
326

Information packaging, 23, 27, 58-60,
191-192, 258, 262-264, 285, 322-332, 
338, 502

Information property, 24-25, 220-221 
Information property description, 24-25, 220 
Infrastructure, 28, 113, 116, 122, 137,

200-201, 271-276, 284-285, 291, 303. 
306, 355, 369, 431-432, 435-460, 463, 
465-467,476-477,481,498 

financial, 436-437 
organisational, 463,465-466 
organisational and social, 437-446 
policy, 441.446, 448 

Ingest, 22, 48, 63-65, 67, 205, 231, 258,
281-282, 285, 287, 296, 308-309. 314, 
322, 326, 331-332, 364, 384-385, 
413-414, 416, 418, 466, 470-471, 498, 
502

Inieger(s), 74, 76-83, 85-86, 88-89, 91, 98, 
100, 106, 219, 320

Integrity, 42, 63, 178, 204-207, 211, 213, 306, 
308-309, 312, 332-333, 336, 350,436, 
468,473, 475

Intellectual property rights (IPR), 187,189, 
318-319, 469

Intelligibility, 139-167, 301, 337 
Interactive multimedia performance, 419-426 
Interfacing, 137, 172-173, 311 
InterPARES, 204. 206,499 
1RCAM, 343, 408. 410-411,413,416, 496 
IRODS, 311-312,449 
ISO accreditation and certification, 464 
1SO/IEC, 78,479

J
Java, 55-56, 84, 92, 97, 114, 116, 118, 124, 

132, 135-137, 140-141, 143, 145-147, 
153-155, 161. 164-165, 169-170, 
172-174, 193, 245, 253, 257-259, 
263-264, 280, 296, 314, 329-330, 
349-350, 352, 362, 365-366, 378,497 

JPC, 135-136
JPEG, 42, 102, 110, 133,201,219, 257, 350, 

352, 354. 365, 395

К
Key components, 285, 291-339, 347, 378 
Knowledge

base, 21, 26, 42, 50-52, 55, 57, 64, 70, 
104, 149, 166, 169, 197,215,217, 
219-220, 235, 238-239, 246-247, 268, 
275, 278-279, 281, 288, 294-295, 301, 
337-338, 342, 347, 366, 383, 385, 399, 
432,451,460, 468,479 

gap manager, 301-303, 436, 450, 458 
management, 119-120, 247, 279, 285, 501



508 Index

L
Laser scanning, 389-396 
Laws, 186-189,318,441 
Licenses, 186-189, 466, 469 
Little-endian, 77-81, 380 
Long term preservation, 14, 48, 50, 61, 96, 

125-126, 185, 203, 253, 264, 271, 
274-275, 288, 303, 310, 312, 318, 368, 
398,410, 436, 446, 455,458,462, 471, 
496, 498

M
Mandatory responsibilities, 47, 50-53, 186, 

462,478
Manifest, 193-194, 259-262, 310-311, 327, 

329-331
Margaret thatcher, 435 
Marker(s), 77, 82, 86, 90 
Media layer, 73
Metadata, 4, 14, 16-26, 58, 67, 69, 101,

115-116, 136, 164, 184, 191-196,215, 
258. 261, 274, 302-303, 306-312, 329, 
331, 337, 356, 367, 392, 404, 425, 427, 
442-443,445,470. 481,503 

Metrics, 223, 465-480 
Migration, 48, 50, 59, 64, 67, 171-172, 198, 

200-202, 206-207, 223, 259, 276, 306, 
311, 314, 360, 369, 409,412, 415, 418, 
448, 450, 478 

MIME-type, 97
МММ, 228, 253, 255-257, 362, 365 
MP3, 36, 150
MST, 106-107, 109, 236-238, 240, 243-244, 

249, 251, 256, 263-264, 329-330, 
347-361

N
Name spaces, 179
NetCDF, 86,103-104,110, 244-245, 249-250, 

252-253, 264, 329-330, 348-350, 352, 
355-356

Network modelling, 247 
Non-Rendered, 33-35, 39,133,139 
Non-Reversible transformation, 171 
Non-static, 110 
N2T, 179

О
OAIS, 5, 13-18, 20-24, 26-28, 30, 38, 42,

47, 48-67, 69-71, 73, 75, 121-123, 
130, 142, 145, 148-149, 156, 168,
171, 177-181, 184, 186-187, 189-194, 
197-199, 202-209, 215, 217, 219-220, 
233, 238, 240, 242, 246, 253, 257-259,

261, 273-277, 281-285, 287-288, 
290-292, 296, 306-307, 310, 312, 314, 
326-327, 329, 334-335, 338-339, 352, 
368-369, 372, 383, 391-392, 398,400, 
412, 414, 446, 449-450, 455-456, 
402-464,480-481

OAIS conformance, 47, 49, 462 
Object layer, 73, 74 
On-demand objects, 119 
Ontology, 42, 140, 163-164, 185, 302,

318-319, 372, 374-376, 385, 403,413, 
414-415

Open provenance model, 185 
Operating system, 82, 124, 380-381, 409 
Orchestration, 178, 243, 275-276, 278-279, 

288, 303-305, 341,360,415 
OWL, 101, 165-166

P
Package description, 26 
Packaging

information, 23, 59, 60-61, 69. 201 
PAIMAS, 50, 282 
PAIS, 50, 282
PARSE,insight, 44,435, 438-439 
Passive, 38,367 
Passive digital object, 38 
Patents, 186-187
Persistent identifiers, 260-261, 293, 327,437, 

441-442, 453^154 
Physical data structure, 75-76 
Physical object, 54, 114 
PID, 180-183 
Planets, 233, 348, 450-451 
Plato, 233 
PLATTER, 233 
PREMIS, 185, 308 
PreScan, 160, 301-303, 337 
Preservation aims, 341-342,347 
Preservation analysis, 233-234, 246, 248, 255,

262, 341, 347, 352, 366, 372, 396 
Preservation datastores (PDS), 287-288,

305-313, 326, 330-332, 337, 373, 379, 
383-385,401

Preservation description information (PDI), 
21-24, 59, 61, 69, 121, 156. 184, 187, 
193-194, 197, 201, 205, 221-222, 
225-226,228-229, 231-232, 258-259, 
262, 274, 277, 280-284, 296, 308-309, 
314, 319, 335, 347, 366, 373,413^114, 
431,473

Preservation objective, 237-238, 240-241, 
246-248, 251-253, 255-256, 262-263, 
345, 351-352



Index 509

Preservation planning, 64, 276-277, 288, 290, 
326, 453

Preservation plans, 326 
Preservation scenarios, 424 
Preservation strategies, 276 
Primitive data type (PDT), 76-78, 82-83, 86, 

88, 90, 95
Processes, 200, 207, 449,458 
Prolog, 165-166
Protection of minors, 186-187, 189 
Provenance, 21-22, 50, 62, 97, 111, 140,

164- 165, 177-178, 183-185, 188, 194, 
205-206, 209-210, 217, 222-223, 242, 
250, 256, 271, 274. 281, 283, 285, 
287-288, 308-309, 311, 314, 318-320

Provenance information, 21-22, 24-25, 50, 62, 
140, 164, 177 

PURL, 179

Q
QEMU, 128, 133-134, 380, 382

R
Records, 2, 43, 73-74, 77, 82, 87-88, 90-91, 

95, 106, 123, 194, 203-204, 218, 236, 
244, 268, 309, 311, 359, 368,424,444, 
471,473,475

Recursion, 20, 26-27, 55, 57, 70, 132,
165- 166, 171, 178, 180, 206-207, 212, 
221,291,295

Reference information, 21, 177-178 
Refreshment, 281
Registry/Repository o f representation 

information, 252, 291, 293 
Registry, 28, 101, 169-170, 174, 178, 248, 

252, 257-262, 264, 274, 277-279, 284, 
287-288, 291, 293-296, 298, 301, 
321-322, 324-327, 329, 338, 341, 
349-350, 364-365, 384, 415, 431^133, 
449

Regular expressions, 86 
Rendered, 33, 39, 104, 174, 216-217, 219 
Rendered digital objects, 37,104, 203-204 
Repackaging, 201, 206 
Replication, 237 
Representation data, 20, 26 
Representation information. 17-20, 23, 26-28, 

38, 42—43, 50-55, 57-58, 62, 69, 
70-72, 74-76, 78, 88, 95, 97, 101-104, 
106, П 0-111, 113-114, 123, 129-130, 
132, 137-138, 140, 142, 157, 168-171, 
173-175, 178-181, 184-185, 191-192, 
196-199, 201-202, 204, 206, 214-215, 
219-221, 234, 236, 238, 244, 246-247,

249-250, 252, 255, 257, 260-261,
268, 271, 273-274, 276-281, 284-288, 
291-297, 300, 303, 306, 308-309, 322, 
324, 326, 334-336, 338, 341, 347, 
349-350, 366, 373-374, 377, 380, 
383-384, 394,400, 405, 412,415, 418, 
425, 431-433, 435-436, 446,459-451, 
458,472

other, 54. 101,292
repinfo, 26, 72-73, 75, 81, 83, 85-86, 

88-89, 170, 193-194, 247, 256-264, 
273-274, 276-280, 291, 293-298, 
301-302, 305-306, 308-311, 314, 327, 
329-332, 334, 341, 349, 351, 354-355, 
364-365, 373, 379, 382, 384, 391, 393, 
399^100, 402, 404, 413-415, 417,426 

semantic, 97, 197 
structure, 75

Representation information network (R1N), 
169-170, 247, 252, 259-264, 327-330 

Representation network, 41-42, 64, 82-85, 
142, 145, 150, 192, 258, 261-262 

Reversible transformation, 221 
Right to privacy, 186, 189 
Rights enforcement, 189-190 
Risk management, 465-466 
Roadmap, 435-460,464 
Root name resolver, 183 
Rule role-based access control, 315

S
SAFE, 193-194, 308, 368-369, 383 
SDF, 92, 94, 103,403, 405 
Security, 42, 52, 121,136, 178, 189, 217, 275, 

283-284, 289-290, 315-317, 367-369, 
444, 463^166

Security management, 285, 289-290 
Semantics, 44, 54, 58, 71, 75, 84, 97-101, 106, 

H I ,  121, 126, 142, 148, 153, 174, 191, 
201-202, 220, 271, 273-274, 294, 343, 
402, 412—414, 426, 435, 446, 449 

Semantic web rule language (SWRL), 165-166 
Significand, 80-81, 89 
SIMM, 124, 134-135,411 
Simple object, 32,113-118,119,274 
Software, 24-25, 32-33, 38-39, 54, 56, 63, 85, 

92, 96, 102, 124, 126-132, 136-138, 
140-144, 148, 171-174, 197, 199-200, 
216, 229, 241, 252, 259, 267, 283, 309, 
330, 372,377, 381,392,411,451 

SPARQL, 185 
Stakeholder, 303,311 
Static, 38, 83, 89, 110



510 Index

Static digital object, 38,110 
Stream layer, 73-74
String, 13-14, 74, 77, 82-86, 88. 90-91, 

179-180, 199,421 
Structure layer, 73-74 
Sun Tzu, 197

T
Tables, 115-116 
Tao Zhu Gong, 461 
TDO, 194 
Testability, 461
Testbed, 132, 174, 220, 337-338, 341-343, 

345-366, 367-386, 387-406, 407-128 
contemporary performing arts, 407 
cultural heritage, 387-406 
european space agency, 367-386 
science, 345-366 

Testing, 267
accelerated lifetime, 267 

Threats, 2, 41-45, 247-248, 262, 268, 
271-290, 291, 343,435. 437,458 

TIFF, 86,91,201 
Time-To-Live, 182 
Toolbox, 273-274, 284, 334, 415 
Toolkit, 324, 329-330, 332-333, 337, 347, 

433,458, 463 
TRAC, 463-464 
Trademarks, 186-187
Transformation, 171, 198-199, 200-202, 206, 

211, 218-221, 229-230, 259, 302, 306, 
308-309, 327, 332, 347, 364, 379, 
408-409,417

non-reversible, 171, 202, 221 
reversible, 171, 202, 221 

Transformational information properties, 172, 
200, 221,470

significant properties, 172,214-221 
Trees, 118 
Trust, 120, 283
Trustworthy digital repositories, 465

U
Understandability, 1, 16-20, 29, 42, 52-53, 

140, 142, 164, 167-175, 204, 216, 220, 
256, 258, 262, 268, 305, 312, 314, 473, 
475

UNESCO, 343, 387-388, 391, 393, 396-401, 
404, 406

Unicode, 56, 78-79, 170, 172, 280 
UNIDATA, 245, 250, 349-350, 355 
URL, 43,45, 269, 360
Usability, 1, 53, 167-175, 204, 215-217, 258, 

268, 278, 305, 368 
Use services, 199 
UUID, 179, 329 
UVC, 132-133, 194

V
VDL, 242
Virtualisation, 2, 42, 62, 70, 112-123,

127-128, 169, 185, 199,212,273-274, 
287, 297-298, 326, 334, 425,448-449 

Virtualiser, 128, 273-274, 297-299 
Virtual machine (VM), 56, 113, 124,127,129, 

132-137, 141, 145, 170. 174, 366

W
Warwick workshop, 112,122,449 
WDC, 227-231,235, 254, 256, 361-366

X
XAM, 307, 312
XFDU, 191-196, 242, 259-263, 308,326-327, 

329-331
XML, 42, 45, 56-57, 84, 86, 92, 94-96, 101, 

103-104, 106-109, 111, 118, 145, 
149-151, 154, 183, 191,193-194, 221, 
223-227, 229, 251, 255, 257-259, 261, 
268, 280, 296-297, 299, 327, 330, 
359-360, 363, 396, 403, 405, 425,497, 
501


