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AC, See Information preservation
condition
Active complement, See Boolean
operation
Active domain, See Domain
Active satisfaction, See Satisfaction
Acyclic database scheme, 452
and consistency, 469-471
and Graham reduction, 460-463
and MVDs, 473-475
and unique decomposition, 474-477
equivalence theorem, 460
testing, 455-457
Acyclic hypergraph, See Hypergraph
Add operation, See Update
Additivity, See Inference axiom
Adequate operator, See Generalized
relational operator
Adequate representation, See
Representation
adom, See Domain
Aggregate operator, 550
Aho, A. V., 63, 70, 145, 194, 286,
370, 483, 549, 593
Algebra, See Relational algebra
Algebraic dependency, 548
Algebraic expression, 34-36, 226-227
and conjunctive queries, 278
and tableau queries, 275, 323
and tableau set queries, 276-278
and tuple calculus, 308
as a mapping, 35-36
common subexpression, See
Common subexpression
connection graph, See Connection
graph
containment, See Containment
for transitive closure, 529

611

monotonic, 276-278
optimization, See Algebraic
optimization
restricted, 262, 327, 344-346, 364,
537
scheme, See Scheme
simplification, See Simplification
tableau query for, 268-275
tree, See Expression tree
with computed relations, See Com-
puted relation
Algebraic identity, See Identity
Algebraic optimization, 301- 307, 440
pushing project, 303-304
pushing select, 302-303, 311
Annular cover, See Cover
Anomaly, 98
ANSI/X3/SPARC report, 437, 593
Antijoin, 551

. Approximation, of a relation, 398

Arbitrary relation, See Relation
Armstrong relation, See Relation
Armstrong, W. W., 48, 70, 92, 145,
593
Armstrong’s axioms, See Inference
axiom
Arora, A. K., 200, 223, 593
Articulation set, See Hypergraph
Associativity, of generalized relational
operators, 390, 392-394
of operations, 19, 297
Astrahan, M. M., 370, 591, 593, 596,
607
Atom, See Domain calculus formula,
Tuple calculus formula
Attribute, 2
avoidable, 115-117
class, 457
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closure, See Closute

domain, See Domain

equivalent sets, See Equivalence

externally dependent, 112-113

extraneous, 74-77

multiple occurrences, 407

nonprime, 99, 101

prime, 99

removable, 113

renaming, See Renaming attributes

representing a role, 407-408

shiftable, 89

tuple defined on, See Tuple

weight in a graph, 458

weight in a scheme, 457
Attribute name, See Attribute
Attribute symbol, See Attribute
Atzeni, P., 437, 483, 593
Augmentation, See Inference axiom
AVOID, 116-117
Avoidable attribute, See Attribute

Bachman, C. W., 438, 594
Banchilon, F., 549, 594
Base relation, See Relation
BCNF, See Normal form
Beck, L. L., 41, 594
Beeri, C., 70, 92, 122, 144-145, 194,
223, 483, 548-549, 593-595
Beékéssy, A., 70, 595
Bernstein, P. A., 70, 92, 122, 370,
437-438, 482-484, 594-596, 598,
600, 606
Biskup, J., 122, 145, 398, 437,
595-596
Blank, See Tableau query
Blasgen, M. W., 369, 591, 593, 596
Blaustein, B. T., 438, 595
Block, See Hypergraph
Boolean operation, 11-13
active complement, 11-13
and select, 14-15
complement, 11-13
for partial relations, See
Generalized relational operator
generalized, See Generalized
relational operator
generalized intersection, 482

intersection, 11, 262, 276
set difference, 11
union, 11, 276
Bottleneck, See Hypergraph
Bound variable, See Domain variable,
Tuple variable
> See Join
Boyce, R. F., 117-119, 122, 591, 596
Boyce-Codd normal form, See Normal

form
Brodie, M. L., 438, 596

Calculus, See Domain relational
calculus, Tuple relational
calculus

Canonical cover, See Cover

Cardenas, A. F., 10, 596

Cardinality constraint, 549

Carlson, C. R., 200, 223, 438, 593,
596

Cartesian product, 17, 30

Casanova, M. A., 549, 596

Casey, R. G., 70, 122, 194, 547, 598

CD, See Computed dependency

Ceri, S., 370, 596

CFD, See Compound functional
dependency

Chain, See Template dependency

Chamberlin, D. D., 370, 591, 593,
596, 607

Chandra, A. K., 145, 286, 549, 597

Chang, P. Y.-T., 370, 607

Change operation, See Update

Characteristic set, 87

natural, 87

Characterized FD, See Functional
dependency

Chase, 164-182, 217-220

computational properties, 186-188

corresponding row, See Row

extension, 342-346

generating sequence, 166, 177-178,
514-515, 521-522

infinite, 511

limit, 515, 522

null value, 380-384, 419-422,
424-427

of a tagged tableau, 346-347



on tableau queries, 336-339
on tagged tableau queries, 340-341
renaming variables, 518, 521
stage, 514
termination, 514, 521
testing implication of dependencies,
See Implication
transformation rule, See
Transformation rule
under GFDs, 518-521
under TDs, 494, 510-515
under TDs and GFDs, 521-524
Chase, K., 483, 597
Chen, P. P.-S., 438, 597
Childs, D. L., 24, 597
Chiu, D.-M., 370, 482-484, 595
Chord, See Graph
Chordal, See Graph, Hypergraph
Chordless path, See Hypergraph
Church-Rosser property, See Finite
Church-Rosser property
Clarke, E. M., 438, 595
CLASS, See Attribute
Class, of an attribute, See Attribute
satisfaction, See Satisfaction class
Clause, Horn, See Horn clause
of a formula, 529
Clifford, 1., 438, 597
Clique, See Graph
Close extension, See Extension
Closed possibility function, See
Possibility function
Closed subhypergraph, See
Hypergraph
Closed world assumption, 388
CLOSURE, 63-65
Closure, of a set of attributes, 49-50,
179, 213-214, 423
of a set of FDs, 48-49
of satisfaction classes under
projection, 524-527
testing membership, 62-68
transitive, See Transitive closure
under intersection, 183, 429
under restricted FDs, 213-214
C-minimum tableau query, See
Tableau query
CNF, See Normal form
Coalescence, See Inference axiom
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Codd, E. F., 10, 24, 41, 70, 117-119,
122, 286, 390-391, 437-438,
597-598

Column, See Attribute

Common subexpression, 295-301

and simplification, 299-301

Commutativity, of generalized

relational operators, 390
of operations, 14, 16, 302-303

COMP, See Completion, Image,
Tableau optimization

Companion set, See Tableau
optimization

Comparator, 31, 229-230, 251

Compatible query, See Tableau quety,
Tableau set query

Compatible tuple, See Tuple

Complement, See Boolean operation

Complementation, See Inference
axiom

Complete database scheme, See
Database scheme

Complete intersection graph, See
Intersection graph

Complete program, See Semijoin

Complete query system, See Query
system

Completely characterized FD, See
Functional dependency

Completeness, disputing definition,
527

of domain calculus, 255-257

of inference axioms, See Inference
axioms

of tuple calculus, 242-244, 247-249

Completion, of a partial relation, 374,

381-382
of a relation, 182-186
permissible, 377-379, 382-384
satisfying FDs, 377

Completion point, See Semijoin

Component, See Independent
component condition

Component-wise image, See Image

Compound functional dependency,
87-90

characteristic set, See Characteristic
set
cover, See Cover
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equivalence, See Equivalence
left set, 87
left side, 87
reduced, 89
right side, 87
shiftable attribute, See Attribute
Computed dependency, 536-537
Computed relation, 533-542
decidable query, 537, 541-542
determining set, 536
in algebraic expressions, 536-542
kill symbol, 540
listable query, S37-541
marking algorithm, 537-540
Conclusion, See Generalized
functional dependency
Conclusion row, See Template
dependency
Condition, See Dependency, Select
Conflict-free MVD, See Multivalued
dependency
Conformal hypergraph, See
Hypergraph
Conjunct, 308
Conjunctive normal form, See Normal
form
Conjunctive query, 224, 278
and algebraic expressions, 278
containment, See Containment
equivalence, See Equivalence
folding, See Folding
minimum, 351
optimization, 350-353
Connected component, See
Hypergraph
Connection, See Window function
Connection graph, 309-311
modification, 310-311, 314
simpte edge, 319
Connective, distributivity, 309
logical, 33, 233, 251, 350-361
precedence, 230, 251
quantifier, 233-234, 251
Connors, T. T., 370, 598
Consistency, and acyclic database
schemes, 469-471
and full reducers, 468-469
and increasing join property, 472

pairwise, 197, 444, 460
total, 197, 444, 460
Constant, See Tableau query
Constant relation, See Relation
Constant tuple, See Tuple
Constraint, See Dependency
Constraint containment, 201
Construction sequence, See Tableau
optimization
Containment, constraint, 201
of algebraic expressions, 299-300
of conjunctive queries, 351
of fixed-points, 153-154, 209-210,
217
of project-join mappings, 153-154
of tableau queries, 323-325,
335-337
of tableau set queries, 348-350
of tableaux, 152-154, 158-162, 184,
209-210, 217-218
of tableaux under dependencies,
174-175
of tableau queries under
dependencies, 336-337
on a set of relations, 160-161
under dependencies, 161, 217-218
Containment condition, and updates,
411
for windows, 412, 414 "
on objects, 410
Containment mapping, 328-331
for TDs, 495
of tableau queries, 323-325,
327-330, 333-334
of tableaux, 156-160
of tagged tableau queries, 350
of tagged tableaux, 345-347
one-to-one, 327, 333-335
Conventions, 4, 495
Cooper, E. C., 591, 598
Correctness, See Inference axiom
Corresponding row, See Row
Counting function, See Multivalued
dependency
Cover, annuiar, 88-90, 107, 109
canonical, 77-78
computing minimum cover, 84-86
for a set of FDs, 71-72



CFDs, 87-90
for restricted FDs, 214
minimum, 79-86, 89, 109
nonredundant, 72-74, 88-90,
218-220
optimal, 86
reduced, 74-77, 89
reduced minimum, 86
structure, 78-84
cw, 126-127
C-weak instance, See Weak instance
C-WI, See Weak instance
Cycle, See Hypergraph
Cyclic database scheme, 452
transformation, 478
Cyclic hypergraph, See Hypergraph

DAG (directed acyclic graph), See
Derivation DAG, Expression
DAG

Dash, See Placeholder

Data dependency, See Dependency

Data redundancy, See Redundancy

Database, 93-96, See also Normal
form

consistency of a state, See
Consistency

containment condition, See Con-
tainment condition

distributed, 353-354, 439-441

full reduction relative to, See Full
reduction

key constraint, See Modified foreign
key constraint

obeying FDs, See Functional
dependency

padding, See Database

pairwise consistent, See Consistency

partial information, See Partial
information

projection of a common instance,
340, 344-345, 416, See
Consistency

reduction, See Full reduction,
Semijoin

representation, See Representation

satisfaction of FDs, See Satisfaction

Index 615

scheme, See Database scheme

semantics, 406-408

tableau query against, See Tableau
query

totally consistent, See Consistency

weak instance, See Weak instance

Database design, 407
Database scheme, 93-96

acyclic, See Acyclic database
scheme

applicable FD, See Functional
dependency

applicable JD, See Join dependency

applicable, MVD, See Multivalued
dependency

applicable tableau query, See
Tableau query

as a hypergraph, 448

as objects, See Object

avoidable attribute, See Attribute

complete, 107

conditions on, See Representation

covering another scheme, 152-154,
442

cyclic, See Cyclic database scheme

data-equivalence, See
Data-equivalence

decomposition, See Decomposition

enforceable FD, See Functional
dependency

enforceable MVD, See Multivalued
dependency

equivalence, See Equivalence

extensional properties, 439-447

FDs characterized, See Functional
dependency

FDs represented, See Functional
dependency

FDs restricted to, See Functional
dependency

fixed-points, See Fixed-points

Graham reduction, See Graham
reduction

image, See Image

independence, See Independence

indirectly enforceable FD, See
Functional dependency

intended, 220-221
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intensional properties, 447-455

join mapping, See Join mapping

modification, 430

normal form, See Normal form

normalization, See Decomposition
Synthesis

preserved set, See Preserved set

project mapping, See Project
mapping

properties, 439-455, See also
Representation

removable attribute, See Attribute

representation, See Representation

syntactic conditions, 447-455

synthesis, See Synthesis

tableau for, See Tableau

unenforceable FD, See Functional
dependency

uniqueness condition, See
Uniqueness condition

weight, 457, 459

Data-equivalence, 208-210
testing, 217-221

Date, C. J., 10, 598

Daya, M., 438, 594

Dayal, U., 122, 596, 598

DCLOSURE, 116-117

DDAG, See Derivation DAG

DDERIVES, 85

De Morgan’s Laws, 309

DeBra, P., 370, 605

Decidability, See Implication

Decidable query, See Computed

relation
Decompose losslessly, See
Decomposition

Decomposition, 101-106, 135-137, 443

and acyclic database schemes,
474-477

for normalization, 101-104

4NF, 443-444

horizontal, 359

information preserving, 201

into independent components, 199

lossless, 21, 101-104, 113-115, 126,
139, 147, 443, See also Join

of queries, See Query decomposition

shortcomings, 104-106

tight, 443-444, 473-474

tree, See Decomposition tree
two-way, 443
under MVDs, 444
unique, 443-444, 460, 476-477
Decomposition tree, 476477
interior node, 476
Definiteness, See Tuple
Delete operation, See Update
Delobel, C., 70, 122, 144-145, 194,
347, 549, 593, 598, 606-607
8, See Renaming
Demers, A., 194, 603
Demetrovics, J., 70, 595
DEP, See Multivaiued dependency
Dependency, See Existence

constraint,

Modified foreign key constraint

computed, See Computed
dependency

containment under, See
Containment

enforcing, 288

equivalence under, See Equivalence

functional, See Functional
dependency

generalized functional, See
Generalized functional
dependency

global satisfaction, See Satisfaction

join, See Join dependency

multivalued, See Multivalued
dependency

projected constraints, 210-211,
493-494, 524-527

template, See Template dependency

Dependency basis, See Multivalued

dependency

Dependent FD, See Functional

dependency

Derivation, from a set of FDs, 51-62
Derivation DAG, 56-62, 423-424

for an FD, 56
initial node, 56
splicing, 61
use set, 56-57

Derivation rule, See Inference axiom
Derivation sequence, 51-55, 58

RAP, 53-55
use set, 52



Derivation tree, 70
Derive, 49
DERIVES, 72, 88
Designated key, See Key
Determination, direct, See Direct
determination
Determining set, See Computed
relation
Difference, See Boolean operation
Direct determination, 79-82
Direct image, See Image
Disjunctive normal form, See Normal
form
Distinguished variable, See Tableau,
Tableau query
Distributivity, of connectives, See
Connective
of operations, 14-15, 22, 302-303
Divide, 25-26
DNF, See Normal form
dom, See Domain
Domain, 2
active, 11
extended active, 245, 254
finite, 384, 542
infinite, 49, 542
non-numeric, 235
of a relation scheme, 11, 236, 245
of an attribute, 2, 11, 245, 254, 258
ordered, 31
quotng values, 235
special values, 371-372
Domain calculus expression, 253-255,
278, 528
evaluation, 253-255
limited evaluation, 257, 261
safe, 254-255, 257, 278, 550
unlimited evaluation, 253-255, 257
value, 253
Domain calculus formula, 251-253
atom, 251
connective, See Connective
substitution for variables, 252
truth, 253-255
Domain relational calculus, 224,
250-261, 550
completeness, See Completeness
domain variable, See Domain
variable
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expression, See Domain calculus
expression
reduction from tuple calculus,
255-257
reduction to relational algebra,
257-261
Domain variable, 250
bound occurrence, 251-252
free occurrence, 251-252
substitution, 252
type, 251-252
Dowd, M., 70, 594
Downey, P. 1., 194, 598

EC, See Existence constraint

echase, See Chase

Edge, See Hypergraph

Edge removal, See Graham reduction

edom, See Domain

Er, See Equivalence classes of FDs

EID, See Embedded implicational
dependency

EID, See Join dependency

Elimination requirement, See
Fragmentation scheme

Embedded FD, See Functional
dependency

Embedded implicational dependency,
548

Embedded JD, See Join dependency

Embedded MVD, See Multivalued
dependency

Embodied FD, See Functional
dependency

Empty relation, See Relation

EMVD, See Multivalued dependency

Enforceable FD, See Functional
dependency

Enforceable MVD, See Multivalued
dependency

Entity class, 407

Epstein, R., 370, 598

Equality generating dependency,
548-549

Equijoin, See Join

EQUIV, 72, 88

Equivalence, data, See
Data-equivalence
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database scheme, 152-155
of a JD to MVDs, 442-443, 460
of algebraic expressions, 242-244
of CFDs, 87
of conditions on database schemes,
455-478
of conjunctive queries, 351-353
of database schemes, 208, 210-221
of FDs to GFDs, 517
of fixed-points, 217
of JDs to TDs, 497
of logical implication and depen-
dency implication, 487-492
of minimum simple queries, 328,
333-335
of partial relations, 373-374, 387
of queries, 225-226, 242-244
of query systems, 225-227
of relational algebra and calculus,
242-244, 247-249, 255-261, 308
of relational algebra and tableau
queries, 268-275
of relational expressions, 225-226
of sets of attributes, 78-79
of sets of FDs, 71-72
of simple tableau queries, 327-335
of tableau, 210
of tableau queries, 323-328, 331,
333-339
of tableau queries under dependen-
cies, 335-347
of tableau set queries, 348-350
of tableau, 152-156, 160-162, 208
of tableau under dependencies,
174-175
of TDs, 497
on a set of relations, 160-161
test for, 72
testing, 210-221
under dependencies, 161, 210-221
Equivalence classes of FDs, 78-84, 108
Eswaran, K. P., 369, 593, 596
Evaluation, of a query, See Domain
calculus expression, Join, Query
decomposition, Tableau query,
Tuple calculus expression
of a tableau query, See Tableau
query
of an expression, See Domain

calculus expression, Tuple
calculus expression
Evaluation strategy, See Query
decomposition
EX, See Join tree
Existence constraint, 372, 384-386
Existential quantifier, See Connective
Expression, See Algebraic expression,
Domain calculus expression, Tu-
ple calculus expression
Expression DAG, 296-297
Expression tableau query, See
Tableau query
Expression tree, 296
Expressive power, See Query system
Extended active domain, See Domain
Extended scheme, See Join tree
Extension, See Database, Relation
Extension, close, 387-388, 396
minimal, 387-388, 398
of a relation, 373, 388, 397
of a tuple, 373
Extension chase, See Chase
Extension join, 341-346
computing with the chase, 342-346
extension of a relation, 341
R -extension, 341
Extensional property, See Database
scheme
Exterior, See Functional dependency
Externally dependent attribute, See
Attribute
Extraneous attribute, See Attribute

Factor, 38-39
Fadous, R., 70, 599
Fagin, R., 41, 122, 141, 144-145,
483-484, 547-549, 594, 599, 607
Faithful operator, See Generalized
relational operator
Faithfulness condition, 413, 421, 427
for objects, 430
strong, 428-432
FCR, See Finite Church-Rosser
property
FD, See Functional dependency
Fill-in rule, See Null value
Finite Church-Rosser property,
168-174



Finite domain, See Domain
Finite implication, See Implication
Finite replacement system, See Re-
placement system
First normal form, See Normal form,
first
Fischer, P. C., 122, 145, 599, 609
FIX, See Fixed-point
Fixed-point, of a project-join map-
ping, 147-148, 203, 206-211, 217,
220-221
under a database scheme, 208
Fixed-point containment, See
Containment
Fixed-point equivalence, See
Equivalence
Fixed-point operator, 533
Folding, 350-353
inverse, 352
Foreign key constraint, See Modified
foreign key constraint
Formula, See Domain calculus for-
mula, Tuple calculus formula
Forsyth, ., 70, 599
4NF, See Normal form
Fourth normal form, See Normal form
Fox, S., 606
FR, See Full Reduction
Fragment, 359-361
scheme, See Fragmentation scheme
Fragmentation scheme, 359-361
elimination requirement, 360-361
valid, 359
Frankl, P., 595
Free variable, See Domain variable,
Tuple variable
F-rule, See Transformation rule
Full dependency, See Functional
dependency
Full FD, See Functional dependency
Full JD, See Join dependency
Full reducer, 357-359, 439-442, 460
and consistency, 468-469
and join trees, 464-468
Full reduction, 356-359, 441, 445
Full TD, See Template dependency
Functional dependency, 42-44
and logic, 485-492
and MVDs, 127-129, 132-133
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and nulls, See Null value

annular cover, See Cover

application to a tableau, See Trans-
formation rule

applying to a scheme, 95

as propositional formula, 485

avoidable attribute, See Attribute

canonical cover, See Cover

closure of a set, See Closure

closure of a set of attributes, See
Closure

completely characterized, 94, 107,
176-177

compound, See Compound func-
tional dependency

cover, See Cover

database cbeying, 95

DDAG, See Derivation DAG

dependent, 99

direct determination, See Direct
determination

embedded, 218

embodied, 94

enforceable, 95, 137-138, 212-213,
218

equivalence classes, See Equivalence
classes

equivalent sets, See Equivalence

equivalent sets of attributes, See
Equivalence

exterior of a set, 49

external dependency, See Attribute

extraneous attribute, 74-77

full, 74

fully dependent, 99

generalized, See Generalized func-
tional dependency

hard violation, See Violation

hidden transitive dependency, 106

implication, See Implication

indirectly enforceable, 121

intended database scheme, See
Database scheme

key, See Key

left side, 43

left-reduced, 74

minimum cover, See Cover

nonredundant cover, See Cover

optimal cover, See Cover
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over a scheme, See Database
scheme, Relation scheme

partial dependency, 105-106

partially dependent, 99

projected, 211-217

reduced, 74

removable attribute, See Attribute

representation by a GFD, 517

represented by a scheme, 94

restricted to a database scheme,
212-217

right-reduced, 74

satisfaction, See Satisfaction

soft violation, See Violation

test for redundancy, 73

testing satisfaction, See Satisfaction

transformation rule, See Transfor-
mation rule

transitive dependency, 101-106

transitively dependent, 100

trivial, 49, 179

unenforceable, 95

violation, See Violation

Functionally determines, 43

Galil, Z., 144, 599
Gallaire, H., 286, 599
v, See Generalized functional
dependency
Garey, M. R., 92, 599
Generalized dependency, 548
Generalized functional dependency,
516-518
application to a tableau, See Trans-
formation rule
closure under projection, See
Closure
conclusion, 516
convention for writing, 517
hypothesis rows, 516
inference axiom, See Inference
axiom
representing an FD, 517
restriction, 526
satisfaction, See Satisfaction
trivial, 516, 522
typed, 516
Generalized intersection, See Boolean
operation

Generalized relational operator,
386-406
adequate, 390
associativity, See Associativity
definite equijoin, 391
faithful, 389
for Biskup’s possibility function,
401-406
for closed possibility functions,
396-398
for open possibility function,
394-396
for partitioned relations, 401-406
join, 392-398, 403-406
maybe equijoin, 390-392
precise, 389
project, 395-398, 401
restricted, 390
select, 395-398, 401-403
union, 395-398, 403
Generating sequence, See Chase
Gewirtz, W. L., 438, 599
GFD, See Generalized functional
dependency
Ginsburg, S., 223, 549, 599-600
Goldstein, B. S., 437-438, 600
Goodman, N., 122, 370, 437, 483-484,
594-595, 600, 606
Gotlieb, L. R., 369, 600
Graham, M. H., 194, 223, 438, 456,
483, 600
Graham reduction, 456-457, 460
and acyclic database schemes,
460-463
and join trees, 464
edge removal, 456
node removal, 456
preserving blocks, 460-461
success, 457
Grant, J. J., 437, 548, 601
Graph, See Connection graph, Hyper-
graph, Intersection graph, Join
graph
chord, 481
chordal, 481
clique, 481
for a hypergraph, See Hypergraph
of a relation, 500-502
of a TD, 500-502



Gray, N. 1., 593, 596

Griffiths, P. P., 593, 596, See also
Selinger, P. G.

G-rule, See Transformation rule

h, See Label-preserving homomorphism
Hagihara, K., 144, 601
Hall, P. A. V., 41, 369, 482, 549, 601
Hammer, M., 438, 601, 606
Hannak, L., 595
Hard violation, See Violation
Harel, D., 549, 597
Hpg, See Connection graph
Heath, I. J., 122, 601
Held, G., 608
Heuristics, for evaluation, See Query
decomposition
Hidden transitive dependency, See
Functional dependency
Hitchcock, P., 41, 482, 549, 601
Ho, Y.-C., 483, 597
Homomorphism, See Label-preserving
homomorphism
Honeyman, P., 223, 370, 437-438,
483, 594, 601
Hopecroft, J. E., 63, 70, 483, 593
Horizontal decomposition, See
Decomposition
Horn clause, 548
Housel, B, C., 438, 601
Howard, J. H., 144, 594
Hull, R., 223, 549, 599, 601
HYV, See Violation
Hyperedge, See Hypergraph
Hypergraph, 309, 447-452
acyclic, 451-452, 462-463
articulation set, 451, 462-463,
473-474
block, 451
bottleneck, 469
chordal, 481
chordless path, 481
closed subhypergraph, 452
closed-acyclic, 452
closed-cyclic, 452
conformal, 481
connected, 462-463
connected component, 449
connected edges or nodes, 449
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cycle, 481

cyclic, 451-452

edge, 309, 447-448

for a database scheme, 448

Graham reduction, See Graham
reduction

graph for, 481

hyperedge, 448

induced, 450

knob, 462

node, 309, 447-448

path, 448

reduced, 448

reduction, 448

solitary node, 463

split by articulation set, 462

subhypergraph, 450, 462-463

trivial, 451

Hypothesis row, See Template
dependency
Hypothesis rows, See Generalized

functional dependency

1, See Interpretation
IC, See Independent component
condition
Idempotence, See Project-join, mapping
Identity, algebraic, 295
Image, 197
component-wise, 198
direct, 197
Implication, by FDs, 517-518, 543
by FDs and MVDs, 215-216
by GFDs, 517-518
by IDs, 179, 215-216
by partial TDs, 499-500
by TDs, 522
counterexample, 494
decidability, 494, 506-509, 549
finite, 145, 494, 506-509, 549
for arbitrary relations, 520, 522
in the world of two-tuple relations,
486-493
infinite, 145, 494, 506-509,
520, 549
logical, 486
of a JD by its MVDs, 443
of arbitrary dependencies, 148
of EIDs, 142, 188-189
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of EMVDs, 492-493, 548
of FDs, 44-68, 132-133, 177-179,
186, 215-216
of FDs in the world of two-tuple re-
lations, 486-487
of GFDs, 517-518, 520-521
of IDs, 175-177, 186, 442-443,
492-493, 548
of MVDs, 127-135, 186, 215-216,
543
of MVDs by JDs, 443
of MVDs in the world of two-tuple
relations, 489-492
of selection conditions, 359-361
of TDs, 504, 506-515, 517-518
of values for nulls, 379-384
on arbitrary relations, 506, 515
under restricted FDs, 213-216
Implication rules, See Inference axiom
Implicational dependency, See Em-
bedded implicational dependency
Implicit key, See Key
Implicit object, See Object
Imcomparable relation, See Partial
relation
Increasing join property, 447, 460
and consistency, 472
and running intersection property,
471-472
Independence, See Inference axiom,
Uniqueness condition
of database schemes, 422-427
Independent component condition,
199-204, 206-207, 211-212
Indirectly enforceable FD, See Func-
tional dependency
Induced hypergraph, See Hypergraph
Inference, from finite domains, 384
Inference axiom, additivity, 46, 129
Armstong’s, 48
augmentation, 46, 129, 509
coalesence, 132
complementation, 129, 138
completeness, 49-51, 133-135, 494
correctness, 45-47, 130-132
for ECs, 385
for EJDs, 142
for EMVDs, 493-494, 548

for FDs, 44-47
for FDs, and MVDs, 127-129,
132-133
for GFDs, 517-518
for JDs, 493-494, 548
for MVDs, 129-135
for TDs, 494, 504, 506, 509-510,
545
independence, 48
projectivity, 46, 129
pseudotransitivity, 129
reflexivity, 45, 129
replication, 132
transitivity, 47, 129, 486
weakening, 509-510
Infinite implication, See Implication
Infinite relation, See Relation
Information preservation condition,
201-205, 207, 211-212
Information System Base Language,
See, ISBL
INGRES, 288, 307, 550, 556, 591
QUEL, See QUEL
query decomposition, See Query
decomposition
Inhomogeneous tuples, See Tuple
Initial node, See Derivation DAG
Instance, 195
image of a set, See Image
projection, 340, 344
universal, See Universal instance
weak, See Weak instance
Instantiation, See Query
decomposition
of a join plan, See Join plan
INT, See Decomposition tree
Integrity constraint, See Dependency
Intended database scheme, See Data-
base scheme
Intension, See Scheme
Intensional property, See Database
scheme
Interactive Graphics and Retrieval
System, See INGRES
Interior node, See Decomposition tree
Interpretation, limited, 244-247, 249,
254-255
of a domain calculus formula,
253-254



- of a tuple calculus formula,
238-239, 244-247
unlimited, 238, 244-245, 249, 253
with nulls, 375-377
Intersection, See Boolean operation
Intersection graph, 452-455, 460
A-path, 453
join graph, See Join graph
weight, 458-459
weight of an edge, 459
Intersection property, See Running
intersection property
Iy, See Intersection graph
Irreducible object, See Replacement
system
ISBL, 549-556, 591
assignment, 552
associativity, 552
computations on values, 554
computed retation, 554-556
delayed evaluation, 554
list statement, 552-554
operators, 551-552
virtual relation, 554
Iteration, See Query decomposition
Ito, M., 144, 601

J1, J2, See Join condition
Jacobs, B. E., 286, 548, 601-602
Janssens, D., 548, 605
JD, See Join dependency
Johnson, D. S., 92, 599
Join, 16-22, 262, 276

and project, 22

dependency, See Join dependency

equijoin, 29-31, 390-392

evaluation, 290-293, See also
Semijoin

extension, See Extension join

for partial relations, See General-
ized relational operator

generalized, See Generalized rela-
tional operator

graph, See Join graph

increasing, See Increasing join
property

lossless, 114, See also Lossless join
property

plan, See Join plan
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project-join mapping, See Project-
join mapping
properties, 18-22
semijoin, See Semijoin
simplification, See Simplification
small intermediate, 445-447
theta-join, 33-34
Join completely, 20, 444-447
Join condition, 203-207, 211-212,
216-217
testing, 214
Join dependency, 139-142
and logic, 492-493
application to a tableau, See Trans-
formation rule
applying to a scheme, 141
embedded, 142
full, 220
implication, See Implication
representation as a TD, 497
satisfaction, See Satisfaction
transformation rule, See Transfor-
mation rule
trivial, 141
Join graph, 433-435
tree, See Join tree
Join mapping, 196-197
Join plan, 446-447, See also
Increasing
join property,
instantiation, 446
monotone, 446-447
Join tree, 453, 460
and full reducers, 464-468
and Graham reduction, 464
and MVDs, 472-473
and running intersection property,
471
extended scheme, 467
finding, 457-460
subtree, 467
Joinable tuples, 19-20
Jou, J. H., 92, 122, 145,
599, 602
J-rule, See Transformation rule

Kambayashi, Y., 145, 370, 438, 548,
602-603, 608
Kameda, T., 117, 122, 603
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Kaneltakis, P. C., 194, 602
Kaplan, R. S., 438, 596
K, 540
Kasami, T., 601
Katona, Gy., 595
Katsuno, H., 145, 483, 602
Kent, W., 122, 437-438, 602
Key, 4-5, 93
conflict-free, 482
constraint, See Modified foreign key
constraint
designated, 4, 93, 99, 104, 115-117
for MVDs, 482
implicit, 4
number in a relation, 105
primary, 4
superkey, S, 99, 104
universal, 114-115, 176-177
Kill, See Computed relation
Kim, W., 369-370, 591, 602
King, W. F., 593, 596
Klug, A., 286, 370, 602-603
Knob, See Hypergraph
Korth, H. F., 438, 591, 603
Kreps, P., 608

Label-preserving homomorphism,

503-504
extension, 503

LaCroix, M., 392, 437, 603

Ladner, R. E., 437, 483, 601

A3

Landers, T. A., 606

Laver, K., 484

LeDoux, C. H., 122, 603

Left set, See Compound functional
dependency

Left side, See Compound functional
dependency, Functional
dependency

LEFTRED, 75-76, 90

Left-reduced, FD, See Functional
dependency

Legal formula, See Domain calculus
formula, Tuple calculus formula

Levels of information, See Query
modification

LeViet, C., 438, 603

Lewis, E. A., 92, 603

Lewis, H. R., 145, 549, 597

Lien, Y. E., 145, 437, 483, 603

Limit, See Chase

Limited evaluation, See Domain cal-
culus expression, Tuple calculus
expression

Limited interpretation, See
Interpretation

LINCLOSURE, 65-68, 88

Lindsay, B. G., 593, 596

Linear-time closure test, 65-68

Ling, T.-W., 117, 122, 603

Lipski, W., 437, 549

Listable query, See Computed relation

Literal, of a formula, 529

Liu, L., 194, 603

L), See Lossless join property

Lochovsky, F. H., 10, 608

Logic, inequivalence to EMVDs and
JDs, 492-493

propositional, 485-493

Logical connective, See Connective

Lorie, R., 593, 596, 607

Lossless decomposition, See
Decomposition

Lossles join, See Join

Lossless join property, 202, 206-207

Lozinskii, E. L., 370, 603

Lp- homomorphism, See Label-preserving
homomorphism

LTK normal form, See Normal form

Lucchesi, C. L., 70, 92, 122, 604

Maier, D., 70, 92, 194, 223, 370,
437-438, 483-484, 547-549, 591
594, 599, 604

Makowsky, J. A., 145, 549, 597

Mapping, See Containment mapping,
Folding, Join mapping, Project
mapping, Project-join mapping,
Tableau

Marek, W., 549, 603

MARK, 537-540

Marked null, See Null value

match, See Tableau query

Matched symbol, See Tableau query

Maximal reducer, See Semijoin

Maximal scheme, See Relation
scheme



Maximum-weight spanning tree, See
Spanning tree

MAYBE, See Partitioned relation

Maybe equijoin, See Generalized re-
lational operator

Maybe tuple, See Partitioned relation

Mclones, P. R., 593

McLeod, D., 438, 601

mdsb, See Set basis

Mehl, J. W., 593, 596

Melkanoff, M. A., 145, 610

MEMBER, 65, 71

Membership test, See Closure

men, See Tuple variable

Mendelzon, A. O., 144, 194, 223,
438, 483-484, 548, 594, 599, 604

Mention set, See Tuple variable

Merlin, P. M., 286, 370, 597

Method of evaluation, See Query

MFKC, See Modified foreign key
constraint

MINEQ, 331-335

Minimal disjoint set basis, See Set
basis

Minimal extension, See Extension

Minimal object, See Object

MINIMIZE, 85-86

Minimum conjunctive query, See Con-
junctive query

Minimum cover, See Cover

Minimum equivalent tableau query
See Tableau query

Minimum tableau query, See Tableau
query

Minimum tableau set query, See
Tableau set query

Minker, I., 286, 370, 599, 604-605

Maodification, See Query modification

Modified foreign key constraint,
421-422

Modify operation, See Update

Monotone join plan, See Join plan

Monotonic expression, See Algebraic
expression

Monotonicity, See Project-join
mapping

mp, See Project-join mapping

Multirelation tableau query, See
Tableau query
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Multivalued dependency, 124-137
and acyclic database schemes,
473-475
and FDs, 127-129, 132-133
and join tree, 472-473
and logic, 485, 489-492
applying to a scheme, 136
as propositional formula, 489
conflict-free, 482
counting function, 126-127
decomposition under, See
Decomposition
dependency basis, 134-135, 180~
182, 481
embedded, 142, 476
embedded MVDs and logic,
492-493
enforceable, 137-138
implication, See Implication
inference axiom, See Inference
axiom
key, See Key
projected, 215-217
properties, 126-127
satisfaction, See Satisfaction
testing satisfaction, See Satisfaction
trivial, 125, 135
Mutual dependency, 548
MVD, See Multivalued dependency

Namibar, K. K., 145, 483, 605
Natural characteristic set, See Charac-
teristic set
Natural join, See Join
nchase, See Chase
Nicolas, J.-M., 548, 599, 605
Nijssen, G. M., 438, 605
Node, See Hypergraph
Node removal, See Graham reduction
Nondistinguished variable, See Tab-
leau, Tableau query
Nonprime attribute, See Attribute
NONREDUN, 73-74
Nonredunant cover, See Cover
Nonredundant tableau set query, See
Tableau set query
Normal form, 96-101
Boyce-Codd, 117-119, 138, 347, 424
conjunctive, 308-309
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disjunctive, 531
first, 96-97
fourth, 135-138, 215-217, 443-444
LTK, 117
project-join, 140-142
second, 99, 101
third, 99-104, 107-108
through decomposition, See
Decomposition
through synthesis, See Synthesis
tight fourth, 444
Normalization, See Synthesis
NP-completeness, 86, 92, 105, 119,
122, 186, 194, 197, 214, 323,
327, 353, 370, 421, 478, 483
n-tuple, See Tuple
Null substitution principle, 375-377
Null value, 372-386
and FDs, 377-384
and relational operators, See Gen-
eralized relational operator
constraint, See Existence constraint
fill-in rule, 378-381
in tuple calculus formulas, 375-377
marked, 372, 379-381, 419
placeholder, See Placeholder
substitution, See Null substitution
principle

O, See Order notation
0, See Object
Object, 409-410, 412-413
as a database scheme, 409
closure under intersection, 429-432
containment condition, See Con-
tainment condition
implicit, 413
minimal, 435
satisfaction, See Satisfaction
Object-faithfulness, See Faithfulness
condition
INF, See Normal form
Open possibility function, See Possi-
bility function
Optimal covet, See Cover
Optimization, See Algebraic optimi-
zation, Query modification,
Tableau optimization, Conjunc-
tive query

Order dependency, 549

Order notation, 63

Order of evaluation, See Query

Ordered domain, See Domain

Original variable, See Tableau

Osborn, S. L., 70, 92, 122, 370, 438,
604

Ozsoyoglu, M. Z., 456, 483, 609

P, See Join plan
PAD, See Padding
Padding
a database, 419
a relation, 419
a tuple, 393, 408
Pairwise consistency, See Consistency
Palermo, F. P., 369, 605
Paolini, P., 605
Papadimitriou, C. H., 548, 609
Paredaens, J., 92, 370, 548-549, 605
Parker, D. S., 122, 145, 437, 483,
547-549, 593, 603, 606-607
Parsaye-Ghomi, K., 145, 548, 606
Partial dependency, See Functional
dependency
Partial information, 197, 371-372
Partial relation, 373-406
and relational algebra, See Gen-
eralized relational operator
approximation, See Approximation
as axioms, 374, 381-382, 388
equally strong, See Possibility
function
equivalence, See Equivalence
generalizing relational operators,
See Generalized relational
operator
incomparable, 389
partitioned, See Partitioned relation
permissible, 377-379, 383-384
strength, See Possibility function
total relations represented, See
Possibility function
Partial TD, See Template dependency
Partial tuple, See Tuple
Partitioned relation, 398-406
approximation, See Approximation
compatible tuple, See Tuple
maybe tuple, 398



redundant tuple, 400
sure tuple, 398
Path, See Hypergraph, Intersection
graph
PC, See Consistency
PCLOSURE, 213-214
Pecherer, R. M., 369, 606
Pelagatti, G., 370, 596, 605
Permissible completion, See
Completion
Permissible partial relation, See
Partial relation
Peterlee Relational Test Vehicle, See
PRTV
«, See Project
Pichat, E., 122, 606
Pie-In-The-Sky database system,
See PITS
Pinkert, J. R., 370, 607
PIQUE, 415, 550, 583-591
compound condition, 587-589
logical connective, 5S87-589
mention set, 585 1
name drop, 589-590
retrieve statement, 585-586
selection condition, 585-586
simple condition, 587
*, 585-586, 588
subquery, 590-591
window function, 583-585
Pirotte, A., 392, 437, 591, 603, 606
PITS, 550, 583
PIQUE, See PIQUE
PITS, Query Language, See PIQUE
PINF, See Normal form
Placeholder, 408-410
and consistency, 409-410
constraint, See Object
POSS, See Possibility function
Possibility function, 372, 386-406
Biskup’s, 398-406
close extension, 396-397
closed, 388, 396-398
minimal extension, 398
open, 388, 394-396
reasonable, 388
strength relationship, 387, 389,
399, 401
PR, See Preservation condition
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Precise operator, See Generalized
relational operator
PRES, See Preserved set
Preservation condition, 205-206, See
also Information preservation
condition
Preserved set, 208-210
Price, R., 370, 603
Price, T. G., 593, 596, 607
Primary key, See Key
Prime attribute, See Attribute
Program, for an algebraic expression,
See Query decomposition
Project, 15-16, 262, 276, See also
Restrict
and join, 22
and select, 16
duplicate elimination, 550
for partial relations, See General-
ized relational operator
generalized, See Generalized rela-
tional operator
project-join mapping, See Project-
join mapping
pushing, See Algebraic optimization
simplication, See Simplification
total, 419-420
Project mapping, 195-196
Projected constraints, See Dependency
Projectivity, See Inference axiom
Project-join mapping, 21-22, 146-148,
205-206, 208-209
containment, See Containment
equivalence, See Equivalence
fixed-point, See Fixed-point
idempotence, 147
monotonicity, 147
representation with tableaux, 151-
155
Project-join normal form, See Normal
form
Property S, 207
Propositional logic, See Logic
PRTV, 550-551, 591
PRTV, ISBL, See ISBL
Pseudotransitivity, See Inference
axiom
¥, See Containment mapping, Folding
¥,, See Truth assignment
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Pushing operations, See Algebraic
optimization
Putzolu, F., 593, 396

QBE, 533, 549-550, 568-583, 591
aggregate operator, 577-578
arithmetic expressions, S76-577
condition box, 575-576
constant, S69
duplicate elimination, 570, 578
grouping in aggregate operators,

578-579
last level, 582-583
level operator, S80-583
maximum level, 582
multiple rows, 571-572
multiple skeletons, 574
naming columns in output, 578
negation of a row, 572-573
omission of variables, 569-570
ordering output, 576
print operator, 569, 572
quantification of variables, 569
result skeleton, 574-575
selection condition, 570-573
set of values, 577
skeleton, S68
substring matching, 573
transitive closure, 579-583
union, 571-572
variable, 569
Quantifier, See Connective
QUEL, 307, 318, 370, 550, 556-561,
591
aggregate operator, 559
arithmetic expressions, 558
assignment, 558
duplicate elimination, 559
grouping in aggregate operators,
560-561
qualification in aggregate operators,
559-561
range statement, 556
renaming attributes, 557
retrieve statement, 556
selection condition, 556-558
target list, 556

Query, 224

equivalence, See Equivalence

evaluation, See Query
decomposition
method of evaluation, 291-293
modification, See Query
modification
optimization, See Query
modification
order of evaluation, 291
stmplification, See Simplification
Query decomposition, 307-322
algorithm, 315-322
heuristics, 319-320
instantiation, 310-313
iteration, 310, 313-314
multiple-relation instantiation, 318
simple edge, See Connection graph
tuple substitution, 313
Query language 224, See also ISBL,
PIQUE, QBE, QUEL, SQL
practical considerations, 550
Query modification, 287-293
common subexpression, See Com-
mon subexpression
conjunctive query, See Conjunctive
query
decomposition, See Query
decomposition
for distributed databases, 353-361
for joins, 353-359
fragments of relations, See
Fragment
levels of information, 293-295
of joins, 290
optimization, - 289-290
optimizing algebraic expressions,
See Algebraic optimization
semijoin, See Semijoin
simplification, See Simplification
tableau query, See Tableau
optimization
under dependencies, 290, 294
Query system, 224 See also Conjunc-
tive query, Domain relational
calculus, Relational algebra,
Tableau query, Tuple relational
calculus complete, 226-227, 527,
551
completeness, See Completeness
equally expressive, 226



equivalence, See Equivalence
expressive power, 226-227
Query-by-Example, See QBE

RAM model, 63
Random access machine, 63
RAP-derivation sequence, See Deriva-
tion sequence
rE, See Graham reduction
Reasonable possibility function, See
Possibility function
RED, See Hypergraph
REDUCE, 77, 90
Reduced CFD, See Compound func-
tional dependency
Reduced cover, See Cover
Reduced FD, See Functional
dependency
Reduced hypergraph, See Hypergraph
Reduced minimum cover, See Cover
Reduction, See Domain relational
calculus, Relational algebra, Sub-
surption, Tuple relational calculus
full, See Full reduction
Redundancy, data, 98, 123, 147
testing for, See Functional
dependency
REDUNDANT, 73
Redundant tuple, See Partitioned
relation
Reeve, C. L., 600, 606
Reflexivity, See Inference axiom
Reisner, P., 596
Reiter, R., 437, 606
Rel, 373
Relation, 1-2 See also Instance
arbitrary, 506
Armstrong, 30
augmenting another relation, 373-
374, 381-382
base, 287
close extension, See Extension
completion, See Completion
computed, See Computed relation
constant, 26-27, 262, 276
decomposition, See Decomposition
derived, See Window function
empty, 295

Index 629

extending another relation, See
Extension

extension, See Extension join

fixed-point, See Fixed-point

fragmented, See Fragment

full reduction, See Full reduction

graph, See Graph

horizontal decompesition, See
Decomposition

incomparable, See Partial relation

infinite, 506-509

minimal extension, See Extension

normal form, See Normal

padding, See Padding

partial, See Partial relation

partitioned, See Partitioned relation

procedural extension, 535

satisfaction of dependencies, See
Satisfaction

scheme, See Relation scheme

small, 319

state, 4

stored extension, 535

subscheme, See Subscheme relation

tableau query against, See Tableau
query

tabular, See Tabular relation

total 373-374

truth assignment, See Truth
assignment

two-tuple, See World of two tuple
relations

updates, See Update

virtual, 287, 534, 554 See also Win-
dow function

with inhomogeneous tuples, 408

with nulls, See Null value, Partial
relation

Relation scheme, 2

applicable FD, See Functional
dependency

applicable JD, See Join dependency

applicable MVD, See Muttivalued
dependency

avoidable attribute, See Attribute

decomposition, See Decomposition

domain, See Domain

embodied FD, See Functional
dependency
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FD over, 49
indirectly enforceable FD, See
Functional dependency
maximal, 435
normal form, See Normal form
normalization, See Decomposition,
Synthesis
removable attribute, See Attribute
row over, See Row
subscheme, See Subscheme relation
synthesis, See Synthesis
Relational algebra, 34-37, 224-227
and transitive closure, 528-533
extensions, 533, 550
identity, See ldentity
limitations, 527-533
query modification, See Query
modification
reduction from domain calculus,
257-261
reduction to tuple calculus, 242~
244, 247-249
restrictions, 550
with complement, 36, 242-244
with computed relations, See Com-
puted relation
with partial relations, See Gen-
eralized relational operator
with restricted operators, 36-37,
226-227
Relational calculus, See Domain re-
lational calculus, Tuple relational
calculus
Relational database, See Database
Relational operator, See Boolean
operation, Divide, Factor, Join,
Project, Renaming, Restrict,
Select, Split
aggregate, See Aggregate operator
associativity, See Associativity
commutativity, See
Commutativity
distributivity, See Distributivity
fixed-point, See Fixed-point operator
Removable attribute, See Attribute
Renaming attributes, 27-29, 408
Renaming variables, See Chase,
Tableau query
REP, See Tableau

Replacement system, 168-169
finite, 168
irreducible object, 168
Replication, See Inference axiom
Representation, adequate, 195-207,
210-221
condition, See Independent com-
ponents condition, Information
preservation condition, Join con-
dition, Lossless join property,
Preservation condition, Property S
of database schemes, 195-221
of total relations by partial rela-
tions, See Possibility function
testing if adequate, 210-217
unique, 199
Representation set, See Tableau
REPUGNANT, 91
Restrict, 290
Restricted algebraic expression,
268-275
Restricted expression, See Algebraic
expression
Restricted FDs, See Functional
dependency
Restricted operator, See Generalized
relational operator
Restriction, of GFD, See Generalized
functional dependency
of TDs, See Template dependency
Rextension, See Extension join
o, See Valuation
Right side, See Compound functional
dependency, Functional
dependency
RIGHTRED, 76, 90
Right-reduced FD, See Functional

dependency
Rissanen, J., 145, 194, 199, 223, 594,
606

N, See Graham reduction
Role, of an attribute, 407-408
Rothnie, J. B., 482, 600, 606
Row, conclusion, See Template
dependency
corresponding, 166, 177-178
hypothesis, See Generalized func-
tional dependency, Template
dependency



of a relation, See Tuple
of a tableau, See Tableau
of a tableau query, See Tableau
query
over a scheme, 495
stabilized, See Tableau
superseded, See Supersede
tag, See Tableau query
winning, See Tableau
Rozenshtein, D., 591, 604, 606
Rubenstein, P., 369, 608
Running intersection property,
455, 460
and increasing join property,
471-472
and join trees, 471
Rustin, R., 606

S, See Property S
Sadri, F., 145, 223, 547, 549, 604,
606
Safe expression, See Domain calculus
expression, Tuple calculus
expression
Sagiv, Y., 144-145, 194, 370, 438,
547-549, 593-594, 604, 606-607
Salveter, S., 604
SAT, See Satisfaction class
Satisfaction, active, 489
class, See Satisfaction class
global, 416, 421-423
local, 423
of dependencies by a tableau, 162
167-168
of ECs, 385
of FDs by a database, 95
of FDs by a relation, 43
of FDs in the presence of nulls,
377-384
of GFDs, 516-517
of IDs, 443
of IDs by a relation, 139-140
of modified foreign key constraint,
421
of MVDs by a relation, 124-127
of objects, 409
of TDs, 494-495, 500, 503-504,
506-509
testing, 43-44, 126-127
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Satisfaction class, 148, 183, 210-221,
493
closure under projection, See
Closure
SATISFIES, 43-44, 71
sch, 35-36
Scheme, database, See Database
scheme
fragment, See Fragmentation
scheme
of a tableau, See Tableau
of a tuple variable, See Tuple
variable
of an algebraic expression, 35-36
relation, See Relation scheme
Schenk, K. L., 370, 607
Schkolnick, M., 370, 593, 596, 607
Schmid, H. A., 438, 607
Sciore, E., 438, 483, 548, 607
SDD-1, 370, 482
Second normal form, See Normal
form, second
Sekino, L. C., 92, 603
Select, 13-18, 262, 276, See
also Restrict
and Boolean operations, 14-15
and fragmentation schemes, 359
and project, 16
condition in CNF, 308
for partial relations, See General-
ized relational operator
generalized, See Generalized rela-
tional operator
on ordered domains, 32-33
pushing, See Algebraic optimization
simplification, See Simplification
Selinger, P. G., 370, 593, 596, 607,
See also Griffiths, P. P.
Semijoin, 354-359, 439-442
alternate usage, 482
antijoin, See Antijoin
complete program, 465
completion point of a program, 465
for distributed databases, 355-356,
439-441
full reducer, See Full reducer
maximal reducer, 481
program, 357, 441
reducing a database, 356-359
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SEQUEL, 591
Sequence, generating, See Chase
Set basis, minimal disjoint, 133-135
Set difference, See Boolean operation
Set query, See Tableau set query
Sethi, R., 194, 598, 607
Shiftable attribute, See Attribute
Shipman, D. W., 606
Shmueli, O., 483-484
Shneiderman, B., 607
Shopiro, J. E., 370, 607
Shultis, J. C., 41
g, See Select
Simple edge, See Connection graph
Simple tableau query, See Tableau
query
Simple TD, See Tableau dependency
Simplification, algebraic, 289,
295-301
and common subexpressions,
299-301
of unary operators, 300-301
using containment, 299-300
Stutz, D. R., 593, 596
Small relation, See Relation
Smith, D. C. P., 438, 607
Smith, J. M., 370, 438, 607
Soft violation, See Violation
Solitary node, See Hypergraph
Sorenson, P., 370, 607
Sowa, J. F., 438, 607
SP, See Semijoin
Spanning tree, algorithm, 483
maximum-weight, 457, 459-460
Splicing, See Derivation DAG
Split, 37
SQL, 550, 561-568, 591
aggregate operator, 567
arithmetic expression, 567
duplicate elimination, 562, 566
grouping in aggregate operators,
567568
naming columns in output, 567
ordering output, 566
qualifier, 564-565
restriction in aggregate operators,
567-568
select statement, S61-562
set comparison, 562

set operators, 566
*566-567
subquery, 562-564
taking joins, 565-566
SQUARE, 561, 591
mapping, 561
Stabilized row, See Tableau
STABLE, See Tableau
Stage, See Chase
Stein, J. H., 438, 604, 608
Steiner, H.-G., 92, 608
Stockmeyer, L. H., 369, 608
Stonebraker, M. R., 369-370, 591,
598, 608
Strength, See Possibility function
Strictly partial TD, See Template
dependency
Strong, D. R., 596
Strong faithfulness, See Faithfulness
condition
Strongest TD, See Template
dependency
Structured Query Language, See SQL
SUB, See Subsumption
Subexpression, See Common
subexpression
Subhypergraph, See Hypergraph
Subscheme relation, 408-411
Subset dependency, 548-549
Substitution, See Domain calculus
formula, Tuple calculus formula
Subsumption, 155-156, 177-178,
325-326
for partial relations, 373, 382
for partial tuples, 373, 400-401
reduction of tableau, 156
Subtableau, See Tableau query
Subtuple, See Tuple
Summary, See Tableau query
Sundgren, B., 438, 608
Superkey, See Key
Supersede, 326, 424
SURE, See Partitioned relation
Sure tuple, See Partitioned relation
Swenson, J. R., 438, 607
Symbol, See Tableau, Tableau query
Synthesis, 107-117, 138
algorithm, 109-133
and BCNF, 119



correctness, 110-113
properties, 110-113
refinements, 113-115
SYNTHESIZE, 109-117
System R., 550, 561, 591
SQL, See SQL
Szymanski, T. G., 370, 593

Table, See Relation, Tableau
Tableau, 148-156
as a mapping, 150-152
as a relation, 182-186
as a template, 182-186
as FCR system, 170-174
chase, See Chase
containment, See Containment
containment mapping, See Con-
tainment mapping
corresponding row, See Row
covering another tableau, 325
distinguished variable, 148
equivalence, See Equivalence
for a database scheme, 151
generating sequence, See Chase
infinite, 515, 522
nondistinguished variable, 148,
187-188
original variabie, 513, 521
query, See Tableau query
reduction, See Subsumption
representation set, 183-186
representing project-join, mappings
151-155
row, 148
scheme, 148
stabilized row, 522
symbol, 148
transformation rule, See Transfor-
mation rule
valuation, See Valuation
variable, 148
winning row, 494
Tableau optimization, 323-350
companion set, 328-333
construction sequence, 332
multirelation, 339-347
of simple queries, 327-335
of tableau set queries, 348-351
of tagged tableaux, 345-347
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on a database, 339-347
using the chase, 336-339
with dependencies, 335-347

Tableau query, 224, 262-278, 550

against a database, 262, 274-275,
339-347

against a relation, 262

and algebraic expressions, 275, 323

applying to a database scheme, 267

blank, 263

C-minimum, 337-339

compatible, 276, 323

constant, 263

containment, See Containment

covering another tableau query,
325

decidable, See Computed relation

distinguished variable, 263

equivalence, See Equivalence

equivalent minimum, 326

equivalent tuple calculus expres-
sion, 266

evaluation, 263-265, 340-541

expression, 364

for an algebraic expression,
268-275

listable, See Computed relation

mapping, See Containment
mapping

matched symbol, 267, 326, 344-345

minimization, See Tableau
optimization

minimum, 326-328, 331-335

minimum equivalent, 326, 328,
333-335

multirelation, 274-275, 339-347

nondistinguished variable, 263

optimization, See Tableau
optimization

renaming variables, 325, 327

row, 263

set query, See Tableau set query

simple, 323, 327-328, 330-335

single relation, 262-274

subtableau, 326, 328-329, 333

summary, 263

superseded row, See Supersede

symbol, 263

tag of a row, 274
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tagged, 262, 274-275, 345-347, 537
untagged, 262, 348
valuation, See Valuation
value, 265-266
variable, 263
Tableau set query, 276-278
and algebraic expressions, 276-278
compatible, 276
containment, See Containment
equivalence, See Equivalence
minimum, 349-350
nonredundant, 348
value,276-278
Tabular relation, 535
tag, See Tableau query
Tagged tableau query, See Tableau
query
Tanaka, K., 145, 370, 548, 603, 608
Taniguchi, K., 601
Tarjan, R. E., 194, 598
7, See Template dependency
TC, See Consistency
TD, See Template dependency
Template, See Tableau
Template dependency, 493-497
application to tableau, See
Transformation rule
cardinality, 497
closure under projection, See
Closure
conclusion row, 494-495, 501
containment mapping, See Contain-
ment mapping
conventions for writing, 495
full, 496
graph, See Graph
hypothesis row, 494-495
implication, See Implication
inference axiom, See Inference
axiom
infinity of, 504-505
on two attributes, 497-498
partial, 496, 499-500
representing a JD, 497
restriction, 525-526
satisfaction, See Satisfaction
simple, 544
strictly partial, 496
stongest, 498

trivial, 495
typed, 496
untyped, 496
valuation, See Valuation
weaker chain, 504-505
weakest full, 499
Testing for equivalent sets of FDs,
See Equivalence
Testing for redundancy, See Func-
tional dependency
Testing implication, See Implication
Testing membership in a closure,
See Closure
Testing satisfaction, See Satisfaction
6-comparable, 31
Theta-join, See Join
Third normal form, See Normal form,
third
3NF, See Normal form
Tight decomposition, See
Decomposition
Tight fourth normal form, See Normal
form
Time-complexity, 63
Ting, P. D., 92, 603
Todd, S. J. P., 30, 41, 482, 549, 591,
601, 608
Tompa, F. W,, 117, 122, 603
Total consistency, See Consistency
Total projection, See Project
Total relation, See Relation
Total tuple, See Tuple
Tou, J. T., 608
TR, See Tableau
Traiger, 1. L., 593, 596
Transformation relation, 168
Transformation rule, 162-164
for marked nulls, 380-381
for nulls, 378-381
F-rule, 162-163, 187, 336, 347
G-rule, 518-520
J-rule, 163-164, 187, 336
Tt-rule, 513-514
T-rule, 510-513
Transitive closure, 527-528
and relational algebra, 528-533
Transitive dependency, See
Functional dependency
Transitivity, See Inference axiom



Tree, See Decomposition tree, Ex-
pression tree, Join plan, Join tree,
Spanning tree

Trivial FD, See Functional dependency

Trivial GFD, See Generalized func-
tional dependency

Trivial hypergraph, See Hypergraph

Trivial JD, See Join dependency

Trivial MVD, See Multivalued
dependency

Trivial TD, See Template dependency

T-rule, See Transformation rule

Truth assignment, for a relation,
486-487

Tsichritzis, D. C., 10, 608

Tsou, D. -M., 122, 145, 194, 599,
608-609 '

Tsuda, T., 370, 608

Tuple, 2

agreement of partial tuples, 379

compatible, 403

constant, 26-27

definiteness, 373

extending another tuple, See
Extension

inhomogeneous, 406

joinable, 19-20

maybe, See Partitioned relation

padding, See Padding

partial, 373

redundant, See Partitioned relation

subsuming another tuple, See
Subsumption

subsumption, See Subsumption

subtuple, 406, 409

sure, See Partitioned relation

total, 373

value on an attribute, 3

Tuple calculus expression, 227, 236-

242, 247-249

and algebraic expressions, 308
equivalent tableau query, 266
evaluation, 240-242, 246-247, 307
limited evaluation, 246-249, 257
safe, 247-249, 257, 550
unlimited evaluation, 246, 249, 257
value, 240-242, 246-247

Tuple calculus formula, 229-236
atom, 230, 233, 237
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connective, See Connective
interpretation, See Interpretation
legal, 233-234
shorthand, 234
substitution for variables, 237
truth, 230
with nulls, 375-377
Tuple generating dependency,
548-549
Tuple relational calculus, 224, 227~
249, 550
completeness, See Completeness
expression, See Tuple calculus
expression
reduction from relational algebra
242-244, 247-249
reduction to domain calculus,
255-257
tuple variable, See Tuple variable
Tuple substitution, See Query
decomposition
Tuple variable, 227
bound occurrence, 231-236
free occurrence, 231-236
mention set, 232-236
occurrence, 234
scheme, 232
substitution, 237
type, 231-236
2NF, See Normal form
2%, 488
type, See Domain variable, Tuple
variable
Typed GFD, See Generalized func-
tional dependency
Typed TD, See Template dependency

U, See Derivation DAG, use set

UIA, See Universal celation
assumption

Uliman, §. D., 10, 63, 70, 145, 194,
286, 370, 438, 483-484, 547, 549,
591, 593-594, 599, 603-604, 606,
609

Unenforceable FD, See Functional
dependency

Union, See Boolean operation

Unique decomposition, See
Decomposition
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Unique representation property, 199
Uniqueness condition, 423-427
and window functions, 427
Universal instance, 416
Universal instance assumption, 406
and window functions, 413
Universal key, See Key
Universal quantifier, See Connective
Universal relation assumption,
406-409
Universal relation scheme assumption
407-413, 427
Unknown value, See Value
Unlimitd evaluation, See Domain
calculus expression, Tuple cal-
culus expression
Unlimited interpretation, See
Interpretation
Untagged tableau query, See Tableau
query
Untyped TD, See Template
dependency
Update, 5-8
add, 5-7
and containment condition, 411
anomaly, 98
change, 8
delete, 7-8
Update system, 224
URSA, See Universal relation scheme
assumption

Use set, See Derivation DAG, Deriva-

tion sequence

Valid fragmentation scheme, See
Fragmentation scheme
Valuation, for a tableau, 149-151
of a row, 149
of a tableau, 149
of a tableau query, 263-265
of a TD 495
Value, See Tableau set query
Value, of a tableau query, See Tab-
leau query
of an expression, See Domain cal-
culus expression, Tuple calculus
expression
unknown, 372

Vardi, M. Y., 145, 194, 548-549,
594-595, 609
Variable, See Domain variable, Tab-
leau, Tableau query, Tuple
vartable
Vassiliou, Y., 437, 609
Vianu, V. 370, 598
View, 287 See also Window function
Violation, 380
hard, 380-382
of FDs, 487
of MVDs, 490-492
of TDs, 506-509
soft, 380
Virtual relation, See Relation

Waddle, V., 438, 601
Wade, B. W., 593, 596
Walecka, S., 145, 548-549, 607
Walker, A., 437-438, 609
Wang, C. P., 122, 609
Warren, D. S., 438, 549, 597, 604
Watson, V., 593
Weak instance, 416-420, 424
C-weak instance, 418
defining a window function, 418
Weakening, See Inference axiom
Weaker chain, See Template
dependency
Weakest TD, See Template
dependency
Wedekind, H. H., 122, 609
Weight, of a database scheme, See
Database scheme
of a graph, See Intersection graph
of an attribute, See Attribute
of an edge, See Intersection graph
WI, See Weak instance
Wiederhold, G., 10, 609
Window function, 372, 410-416, 418-
421, 427-432
and UIA, 413
and uniqueness condition, 427
computation, 420, 427
containment condition, See Con-
tainment condition
faithful, See Faithfulness condition
for objects, 430



in PIQUE, 583-585
on arbitrary attributes, 412
on cbjects, 412-413
strong faithfulness, See Faithful-
ness condition
using dependencies, 418, 427
using join, 413-415
weak instance, 418
Winning row, See Tableau
Wong, C, K., 369, 608
Wong, E., 369-370, 591, 598, 600,
606, 608-609
World of two-tuple relations, 486-493
WT, See Attribute, Database scheme,
Intersection graph
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