
Index

(∼M ,∼M )-subset property, 279
and quasi-invertibility of mappings, 279

n-modularity, 302, 303, 306

Acyclic dependencies, 49
weakly, 50

Annotated certain answer, see Closed–open certain
answer

Anomalies
of the standard semantics, 97
of the universal solutions semantics, 101

Automaton
strongly connected component (SCC), 169–171,

173, 174, 177
tree, 28, 139, 140, 152, 157, 159, 160, 168–174,

221, 222, 232, 233, 245, 263, 315
emptiness, 28, 140, 153, 221
universality, 28, 233, 264

word, 27, 140, 153, 168
emptiness, 27
horizontal, 140, 152, 168, 171, 173
universality, 27

Axis, 143, 147, 194, 231
child, 143, 145, 147, 148, 183, 187, 188, 194, 195,

198, 205, 222, 232, 233, 240, 243, 247, 268,
315–318

descendant, 143, 145, 147, 148, 165, 171, 173, 175,
178, 183, 184, 187, 189, 190, 194, 195, 203,
205, 222, 232–234, 237, 240, 261, 262, 264,
267, 315, 317

following sibling, 143–145, 147–149, 167, 173,
175, 178, 183, 184, 188, 221, 222, 232, 233,
240, 262, 264, 267, 315–317

next sibling, 143, 145, 147, 149, 167, 173, 175,
178, 183, 184, 187–189, 221, 222, 232–234,
237, 240, 246, 261, 262, 264, 267, 315, 317

Blocks method, 72

Cartesian product, 16
Certain answer, 8, 41, 221, 222, 318

annotated, 122
clopen, 122
computation for

conjunctive queries, 77
conjunctive queries with inequalities, 79
conjunctive tree queries, 318
conjunctive tree queries with inequality, 188
Datalog programs with constant inequalities, 85
FO queries, 76
FO queries with negation, 82
relational calculus queries, 76
unions of conjunctive queries, 77, 182
unions of conjunctive tree queries, 182, 184–192,

222
XML-to-XML queries, 201–205

computation under the universal solutions
semantics, 99

CWA, 108
under target dependencies, 118

for XML-to-XML queries, 196–205, 221
definition of, 199

universal, 98
via naı̈ve evaluation, 77
vs CWA certain answer, 111

Chase, 46
α-chase, 113
and canonical universal solution, 65
and weak acyclicity, 49
beyond weak acyclicity, 126
result, 48
sequence, 47

failing, 48
successful, 48

with egds, 67, 127
Clause, 186, 246
Closed–open certain answer, 122

computation of, 123, 130
Closed-world assumption (CWA), 103
Closure

under isomorphisms, 300
under target homomorphisms, 301, 303, 305, 306
under target intersection, 306
under union, 305

Complexity, 201, 221, 230, 231, 242, 250, 264
combined, 26, 150, 156–158, 178, 179
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data, 26, 150, 156–158, 161, 184, 195, 238, 251,
252, 262, 264

mismatch in XML data exchange, 207
space, 21
time, 21

Complexity class
AC0, 22
LOGSPACE, 22, 150, 157, 222, 252
PTIME, 22, 150, 157, 161, 166, 195, 201, 205, 222,

238, 247, 252, 315, 318
NP, 22, 151, 153, 161, 185, 200, 245, 251–253, 316
CONP, 22, 186–188, 200, 222, 245, 247, 318
Πp

2 , 22, 157, 222, 239, 245, 316
Πp

4 , 245, 246
PSPACE, 22, 178, 237, 238, 245, 263, 315
EXPTIME, 22, 201, 203, 222, 232, 233, 238, 262,

264, 317
NEXPTIME, 238
NEXPTIME, 22, 179, 222, 237, 242, 245, 316
Π2EXP, 242, 243, 316
EXPSPACE, 178, 240, 242
complete problems, 23

Composition, 10, 228, 229
definition of, 249
relational, 316

closure under, 249–261, 313
complexity, 251–252, 313

XML, 231, 317
closure under, 261–271, 314
complexity, 251, 261–265, 317

Conditional database, 131
Configuration, 179–181, 235, 315
Consistency, see Problem
Constant, see Value
Context, 163, 164, 166, 168–172, 174–179

multicontext, 163, 164, 168–170, 174
Core, 199, 200

as universal solution, 69
computation of, 70, 200
definition of, 69
vs canonical universal solution, 127, 129

CWA certain answer, 108
computation, 109
computation for FO queries, 110
under target dependencies, 118, 130
vs certain answer, 111

CWA solution, 103
and the core, 115
existence under target dependencies, 117
presolution, 105, 106

under target dependencies, 113
under target dependencies, 114

Data integration, 11
Data-exchange equivalence, 278
Dependency

dependency graph, 49

equality-free second-order tuple-generating, 316,
317

equality-generating, 37
full tuple-generating, 38
functional, 13, 38
key, 38
second-order tuple-generating (SO tgd), 253–257,

259–261, 264–267, 313, 314, 316
source-to-target tuple-generating (st-tgd), 37, 154,

158, 187, 189, 230, 249–251, 259–261
st-tgds extended with disjunction in the target, 291,

293
tuple-generating (tgd), 37
weakly acyclic set of, 50

Difference, 16
DTD, 138, 140, 155, 156, 230, 267

disjunction-free, 315
nested-relational, 139, 156, 162–166, 186, 187,

189–192, 203, 208, 221, 222, 230, 231, 237,
238, 267, 315, 316

Extended recovery, 294
definition of, 296

Forest, 163–165, 167–179, 193, 195
subforest, 176, 177, 203

Formula
quantifier rank, 185
tautology, 246

Homomorphic
equivalence, 199, 200
extension of a mapping, 295

and maximum recovery, 296
image, 200

Homomorphism, 17, 19, 148–152, 160, 165, 176, 189,
199, 201, 203, 205, 221, 257, 258, 268, 301, 318,
319

and universal solutions, 57
Inlining, 208, 209

of DTDs, 210
of mappings, 216
of patterns, 214
of queries, 215
of XML documents, 212

Instance, 29
annotated, 122
Codd, 18
complete, 19
domain of, 13
ground, 195, 223
homomorphically equivalent, 200
isomorphic, 192, 199
naı̈ve, 18
size of, 13
source, 30
subinstance of, 13

Instance-completeness, 131
Integrity constraint, see Dependency
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Interpretation, 254
Inverse, 228, 229, 272

characterization of existence for mappings that are
total and closed-down on the left, 276

characterization of existence for mappings specified
by st-tgds, 275

complexity of testing invertibility, 276
complexity of testing whether a mapping is an

inverse, 277
computation, 290
computation for mappings specified by full st-gds,

292
existence of noninvertible mappings, 274
language needed to express the, 293
relation with maximum recovery, 286
relation with quasi-inverse, 279
unique-solutions property, 273

Isomorphism
closure under, 300

Justification, 104
with target dependencies, 113

Kind
A -kind, 169–179, 222, 240–242, 245
D-kind, 164–166, 222

Locality, 91, 129
and rewriting, 92

Logic
first-order (FO), 14, 185, 251, 252
second-order (SO), 253

Mapping, 3, 6, 30
n-modular, 302, 303, 306
admitting universal solutions, 301, 303, 305, 306
annotated, 121
as binary relation, 300
bounded-depth, 245–247
closed under isomorphisms, 300
closed under target homomorphisms, 301, 303,

305, 306
closed under target intersection, 306
closed under union, 305
closed-down on the left, 273
definable in a logic, 251, 252, 301
definition of, 154
global-as-view (GAV), 38
inlining of, 216
inverse, 272
local-as-view (LAV), 38
reflecting source homomorphisms, 301, 303, 305,

306
relational, 36, 153
semantics of, 31, 154
simplification, 300, 307
subset property, 275
total, 273
unique-solutions property, 273
XML, 154

Max-description, 197–203, 205
ground, 223

Maximum extended recovery, 294
definition of, 296
existence in the presence of nulls in source

instances, 298
relation with maximum recovery, 296

Maximum recovery, 280
and nulls in source instances, 294
characterization, 281
characterization of existence, 285
computation, 288
computation for mappings specified by full st-tgds,

291
existence for mappings specified by st-tgds, 285
existence for the homomorphic extension of a

mapping, 296
language needed to express the, 293
relation with inverse, 286
relation with maximum extended recovery, 296
relation with quasi-inverse, 287
testing whether a mapping is a maximum recovery,

287
Metadata management, 227, 228

composition, 228, 229, 249–271
inverse, 228, 229
model management, 228

Navigation, 147
horizontal, 188, 189, 221, 231, 237
vertical, 203, 231, 237, 267

Nesting depth, 185
NFA, see Automaton
Null, see Value

Path, 136, 139, 170, 171, 173, 176–178, 204
Pattern

child-only, 190, 198, 199, 221
compatible with DTD, 213
inlining of, 214
subpattern, 148, 190, 204
tree, 9, 143–153, 155, 158, 182, 183, 190, 193, 195,

199, 201, 213, 221
Port, 163–179, 245
Prefix closed, 136
Problem

absolute consistency, 227, 230, 231, 238–248, 313,
316

composition, 251–253, 261–265, 313, 316, 317
CONP-complete, 24
consistency, 10, 227, 230–238, 313, 315, 316
emptiness of automata, 140, 153, 221, 233, 263
GAV-equivalence, 307, 308
LAV-equivalence, 309
LOGSPACE-complete, 25
NEXPTIME-complete, 25
NP-complete, 24
PSPACE-complete, 25
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undecidable, 25
universality of automata, 233, 264
validity of Π2 quantified Boolean formulae, 157,

222
Production, 138, 139, 163, 164, 190, 191, 204, 266,

267, 315
Projection, 16

Quasi-inverse, 278
characterization of existence for mappings specified

by st-tgds, 279
computation, 290
computation for mappings specified by full st-gds,

292
existence of non-quasi-invertible mappings, 279
language needed to express the, 293
relation with inverse, 279
relation with maximum recovery, 287
testing whether a mapping is a quasi-inverse, 279

Query
answer, 11, 183, 193

correctness in XML data exchange, 217
certain answer, 20, 31, 183, 184, 193, 196,

199–201, 203, 205, 221, 318
compatible with DTD, 215
conjunctive, 17, 143, 146, 148, 150, 154, 155, 182,

183, 197, 221, 268
conjunctive with inequalities, 128, 129, 182, 183
core-certain answer, 200, 205
existential FO, 100
forest, 193–195
inlining of, 215
locally source-dependent, 92
naı̈ve evaluation of, 20, 127
rewriting, 32, 89, 287
safe, 146, 154, 158, 182
subquery, 193, 195
union of conjunctive, 17, 182–186, 189, 190

Recovery, 280
testing whether a mapping is a recovery, 287

Regular expression, 138–140, 232
Regular language, 27
Relational

algebra, 15
calculus, 14

Rewriting, 32, 89
and locality, 92
core vs canonical universal solution, 91
non-rewritability, 92

Safe extension, 175–177
Schema, 249

relational, 12, 155, 228, 229, 250, 253, 260, 316
source, see Source
target, see Target
XML, 8, 138–140, 155, 158–160, 168, 185, 197,

227, 245
Schema evolution, 229

Schema mapping, see Mapping
Selection, 16
Semantics

closed–open world assumption, 122
closed–world assumption (CWA), 108
CWA under target dependencies, 118
universal solutions, 98

Solution, 30, 155, 158–181, 183, 196, 221, 227, 240
annotated, 122
canonical universal, 41, 66, 126
closed–open, 122
core, 41, 69
CWA, 103

under target dependencies, 114
definition of, 154
existence of, 39, 43, 178–181, 222, 227, 231, 316
strong witness, 275
universal, 40, 58, 189–192, 203, 205, 318, 319
witness, 284

Source
instance, 154, 183, 189, 196, 227
query rewriting, 287

and computation of the inverse, 290
and computation of the maximum recovery, 288
and computation of the quasi-inverse, 290
computation, 288

schema, 3, 29, 36, 154, 158, 186, 228, 229, 245,
249

Source homomorphism
mapping reflecting, 301, 303, 305, 306

Source-to-target dependencies, 29, 36
first-order (st-tgd), 154, 158, 187, 189, 230,

249–251, 259–261
second-order (SO st-tgd), 253–257, 259–261,

264–267
Strong witness, 275

relation with witness, 284
Strong witness solution, 275

and invertibility of mappings, 276
and universal solutions, 275

Subset property, 275
and invertibility of mappings, 275

Tableau, 17
and query containment, 18

Target
dependencies, 36, 208, 230, 314

acyclic, 210
weakly acyclic, 314

instance, 154, 196
instance materialization, 10, 141, 158–181
nonuniqueness of, 141, 183
schema, 3, 29, 36, 154, 156, 158, 186, 245, 249

Target homomorphism
closure under, 301, 303, 305, 306

Tree, 135, 138–140, 143, 150, 160, 193, 198, 199
branching, 160, 166, 170–172, 174, 175, 178, 179

www.cambridge.org© in this web service Cambridge University Press

Cambridge University Press
978-1-107-01616-3 - Foundations of Data Exchange
Marcelo Arenas, Pablo Barceló, Leonid Libkin and Filip Murlak
Index
More information

http://www.cambridge.org/9781107016163
http://www.cambridge.org
http://www.cambridge.org


Index 331

depth, 235, 236, 245, 246
ground, 195, 223
height, 160, 171, 172, 174, 175, 178, 179, 222, 245
leaf, 138–140
ranked, 136, 139, 233, 264
root, 135–138, 145, 149, 198, 199
subtree, 137, 152, 160
unranked, 136, 137, 139, 140, 221, 232

Two-register machine, 234, 235, 237, 261, 315

Union, 16
Unique-solutions property, 273

and invertibility of mappings, 273, 274
Universal certain answer, 98

computation, 99
computation for

existential FO queries, 100
Universal solution, 189–192, 205, 318, 319

and chase, 65
definition of, 190
existence of, 59, 192, 203
mapping admitting, 301, 303, 305, 306
semantics, 98

Value, 135, 137, 143, 149, 154, 161, 189, 195, 198,
254, 260

constant, 18, 29, 154, 189, 192, 194, 195, 197–199,
201, 221, 223, 235, 254, 268

null, 18, 29, 154, 161, 165, 172, 189, 192, 195, 197,
223, 241, 254, 314, 318

Variable
bound, 315
free, 183, 185, 195

Wildcard, 143, 147, 148, 187, 189, 194, 204, 267
Witness, 284

relation with strong witness, 284
Witness solution, 284

and existence of maximum recoveries, 285
and universal solutions, 284

XML shredding, 206, 207
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