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The, see Conceptualization
Principle

Principle of Database
Relativity, The,
see Database Relativity
Principle

Principle of Interchangeability,
The, see Interchangeability
Principle

Principle of Orthogonal
Design, The,
see Orthogonal Design
Principle

Principle of Uniform
Representation, The, 80

Principle of Value
Substitutability, The,
see substitutability

Principle of Variable
Substitutability, The, see
substitutability

PRIOR_T, 635

private instance variable,
see instance variable

private memory, 714

privilege, 418

abandoned, 441
SQL, 440

procedure (SQL), 102, 539

product, see Cartesian
product

project, 56, 152, 153

identity projection, 162
nullary projection, 163
tuple, see tuple project
projection-join normal form,
see fifth normal form
proof, 677-679
proof-theoretic, 672, 687-690
see also model-theoretic
propagating updates,
see update propagation
property, 14, 15, 341, 344, 345
PROPERTY (RM/T), 341
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proposition, 13, 15, 676
closed WFE, 177
timestamped, 624

propositional calculus, 674-678

protected instance variable,

see instance variable

proto tuple, 173

PSVI, 804

public instance variable,

see instance variable

public interface, 714

public-key encryption,

see encryption

publish, see shred and publish

Pucheral, Philippe, 443

Putzolu, Gianfranco R., 412

QBE, 171, 199-204
Qian, Xiaolei, 444, 748
qualified name (SQL), 71, 79
quantifier, 174
sequence, 206
see also EXISTS; FORALL
Quass, Dallan, 622
QUEL, 170, 423, 424
see also Ingres
query decomposition, 460-463
query language, 10
query language processor, 10, 42
query modification, see request
modification
query plan, 452
query processing, 448-452
distributed, 558, 560-562
query rewrite, see expression
transformation
query tree, 450
Query-By-Example, see QBE
QUIST, 473

R*, 550
Riihi, Kari-Jouko, 361
Rajagopalan, Sridhar, 472
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474, 703, 704
Ramamritham, Krithi, 584
Ramasamy, Karthikayan, 778
RANGE (QUEL), 170
range variable, 170, 173
implicit, 188
SQL, 187, 188
RANK, 618
Rao, Jun, 474
RDA, 573, 584
read lock, see S lock
read-only opérator,
see operator
Record Reconstruction Table,
831, 833-838
building, 837, 838
with condensed columns, 842
with merged columns, 845
not unique, 838
preferred, 838
recovery, 363
backward, 375
distributed, 566-569
forward, 375
media, 375, 376
system, 373-375
transaction, 370-373
recovery log, see log
rectangles problem, 710, 711,
751, 752
recursive queries, 694-699
see also bill-of-materials; part
explosion; transitive closure
reducing the search space, 452
reductio ad absurdum, 677
redundancy, 273, 284
controlled, 18
derived data, 598
for recovery, 363
SQL, 88, 89, 196
temporal data, 661, 662
Reed, Paul, 361
referenced relvar, 220
referencing relvar, 220

referential action, 220, 221
referential constraint, 220
referential cycle, 220
referential diagram, 220
referential integrity, 220, 221
and nulls, 498
00, 738
SQL, 226
regular entity (E/R), see entity
REEF type (SQL), 1085, 136,
137, 769-775
refresh
decision support, see data
refresh
Reiner, David S., 472
Reiser, A., 412
Reiter, Raymond, 672, 703
relation, 116
base, 66
body, see body
derivable, 66
derived, 66
heading, see heading
n-dimensional, 616
nullary, 118
vs. relationship, 13, 23
vs. relvar, 116
vs. table, 23, 121, 122, 616
relation equality, 124, 125
relation predicate,
see relation
relation selector, 117 .
relation type, 117
inference, 125, 126, 146
name, 116
RELATION type generator,
see type generator
relation value, see relation
relation variable, see relvar
relational algebra, 143
generalizing, 650-654
implementation, 463-468,
846-851
primitive operators, 160
purpose, 160, 161

transformation rules, 161,
451, 453-455
vs. relational calculus, 169,
170, 181-186
relational assignment,
128-130
not in SQL, 72
relational calculus, 169
see also domain calculus;
tuple calculus
relational comparisons,
124,125
vs. divide, 157
relational completeness,
161, 185
QBE, 202
QUEL, 185
SQL, 207
relational database, 24, 55-66
relational expression, 163
calculus, 171, 178
“relational extenders,” 764
relational model, passim
formal definition, 60
no pointers, 23, 59
nothing to say about internal
level, 32
Relational Model/Version 1,
see RM/V1
Relational Model/Version 2,
see RM/V2
relational OLAP, see ROLAP
relational products, 24
relational system, 24
vs. nonrelational system, 23
relations, tuples, and
attributes, 4
relationship, 12, 340
E/R, 345, 346
partial vs. total, 345
recursive, 349
relational representation, 64,
65,351, 352
vs. relation, 13
see also entity

relation-valued attribute,
see attribute
and normalization, 308-310
vs. outer join, 492, 493
RELEASE (SQL), 378
reliability, 553
relvar, 127132
base, 62, 127
body, see body
derived, 237
heading, see heading
interpretation, 131, 132
predicate, 128, 284
snapshot, see snapshot
virtual, 237
vs. class, see First Great
Blunder
vs. relation, see relation
vs. table, see relation
vs. type, see First Great
Blunder
see also relation
relvar constraint, 217
not in SQL, 225
relvar predicate, see relvar
Remote Data Access, see RDA
remote procedure call, see RPC
rename, 146, 147
SQL (AS), 190
Rennhackkamp, Martin, 584
reorganization, 40, 47
repeatable read
DB2, 399, 409
SQL, 408, 409
see also isolation level
repeating group, 123
REPLACE (QUEL), 424
replication, 557, 596
synchronous vs.
asynchronous, 566
vs. two-phase commit, 567
replication independence, 557
replication transparency,
see replication independence
repository, see dictionary

representation
physical, 95
vs. type, see data type
request, 4 '
planned, 41
unplanned, 41
request modification, 235, 263,
423, 424
Rescher, Nicholas, 504
resolution, 677, 684, 685, 695
resource manager, 375
restrict, 56
identity restriction, 162
RESTRICT (SQL),
see CASCADE (SQL)
RESTRICT (Tutorial D),
see referential action
restriction condition, 151
simple, 152
“restriction-union normal
form,” 334-335
RETRIEVE (QUELY), 170, 423
return (XQuery), 809
reusability (code), see code reuse
Reuter, Andreas, 381, 405
REVOKE (SQL), 440
Rijndael algorithm, 435, 443
Rijnen, V., 443
Rissanen, Jorma, 301, 306,
313, 320
Rivest, R. L., 435, 444
Robie, Jonathan, 823
Robinson, John T., 412, 413
Robson, David, 748
Roddick, John E, 748
ROLAP, 614
role, see user group
ROLLBACK, 62, 407
implicit, 408
SQL, 74, 377, 378
to savepoint, see savepoint
ROLLUP (SQL), 611, 612
root type, 511
SQL, 538
Rosencrantz, Daniel J., 413
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Ross, Kenneth A., 474
Ross, Ronald G., 235
Roth, Mark A., 141
Rothermel, Kurt, 381, 412
Rothnie, James B., Jr., 583, 584
Roussopoulos, Nick, 584, 622
row (SQL), 131-133
ROW (SQL), see type

constructor
row value constructor

(SQL), 105
Rowe, Lawrence A., 474, 779
Rozenshtein, David, 89
RPC, 574
RR (read-read), 387
RR (repeatable read), 399
RSA encryption, see

encryption, public-key
rule of inference, 676, 677

see also Armstrong’s axioms;

deductive axiom
Rumbaugh, James, 360, 545
RUNSTATS (DB2), 459
run-time binding, 516, 529
run-time manager, 43
Russell, Bertrand, xxx, xxxi
RUW, see remote unit of work
RW, (read-write) 388

conflict, 388

S lock, 388, 402

Sacca, Domenico, 704

Sacco, Giovanni Maria, 472

saga, 380

Sagiv, Yehoshua, 474, 704, 748

Salem, Kenneth, 380, 413, 622

Salley, C. T., 621

Salveter, Sharon C., 235, 473

Samet, Hanan, 779

Sandhu, Ravi, 444

Santayana, George, 764

Saracco, Cynthia Maro, 583,
621,779, 784




Sarin, S. K., 234
Sarkar, Sumit, 504
savepoint, 377, 407
SAVEPOINT (SQL), 377
Sbatella, L., 208
scalability, see scale-up
scalar, see data type
scalar subquery (SQL), 498
schedule, 395
cascade-free, 397
equivalent, 395
interleaved, 395
nonserial, 395
recoverable, 397
serial, 395
schema
conceptual, see conceptual
schema
external, see external schema
internal, see internal schema
relation, 116
SQL, 72
XML, see XML Schema
“schema evolution,” 748
schema validation (XML), 802
“scheme,” see schema
Schmid, H. A., 361
Schwartz, Peter, 381
Sciore, Edward, 473, 338
SDD-1, 550
Second Great Blunder, The,
760-764
SQL, 774
second normal form, 285
one candidate key, 295
security, 417
context-dependent,
see authority
QUEL, see request
modification
SQL, 437-440
statistical database,
see statistical database
value-dependent,
see authority

value-independent,
see authority
via views, 240, 437-439
security constraint, 20, 419
SELECT (OPAL), 733
select (relational algebra),
see restrict
SELECT (5QL), 4, 70, 191, 855
SELECT * (SQL), 71, 189, 855
select expression (SQL),
187-197, 855-859
conceptual evaluation, 190,
191, 858, 859
interval, 635
relation, 117, 118
tuple, 113, 114
self-referencing column, 166
self-referencing relvar, 273
Selinger, Patricia G., 474, 583
Sellis, Timos K., 474, 475, 584
semantic mismatch, 577, 604
semantic modeling, 340
semantic optimization,
See optimization
semantic override, see “domain
check” override
SEMIMINUS (Tutorial D),
see semidifference
seminaive evaluation, 699, 700
semistructured system, 2.5
“semistructured data model,”
790, 791
SEQUEL, 88
SEQUEL/2, 88
SEQUEL-XRM, 87
serial execution, 394
serial schedule, see schedule
serializability, 63, 394-39¢
serialization, 396
server, see client/server
Seshadri, Praveen, 778,779
SET CONNECTION
(SQL), 581
SET CONSTRAINTS
(SQL), 229

SET DEFAULT (SQL),499
SET NULL (SQL), 499
set-processing capability, 58, 130
SGML, 785
shadow page, 404
Shamir, A., 435, 444
Shands, Jeannie, 413
Shapiro, Leonard J., 622
shared disk, 572
shared lock, see S lock
shared memory, 516
shared nothing, 516
shared system, 8
Shasha, Dennis, 584
Shaw, Gail M., 748
Sheffer stroke, see NOR, 502
Shekita, Eugene, 472
Shenoy, Sreekumar T., 473
Shim, Kyuseok, 473, 475, 772
Shipman, David W., 583, 584,
784
shred and publish, 879, §80
shutdown
planned, 599
unplanned, 599
Siegel, Michael, 473
signature, 571
digital, see digital signacure
invocation, 572
OPAL, 786
specification, 571
version, 572
Silberschatz, Abraham, 141,
381, 413, 906
Siméon, Jérdme, §90
Simmen, David, 472
Simon, Alan R., 89
simple security property, 451
SIMULA 67, 806
simulated annealing, 572
“since,” 676, 677
Singh, A., 621
single inheritance, see
inheritance
singleton SELECT (SQL), 77

single-user system, 7
SIX lock, 424
sixth normal form, 400,
710, 711
Skeen, J., 747
Skolem, T. A., 683
Skolem constant, 735
Skolem function, 735
Smalltalk, 781, 805
Smith, Diane C. P.,, 380
Smith, John Miles, 380, 503
Smith, Ken, 470
snapshot, 261, 612, 672, 674
Snodgrass, Richard T., 669
soft crash, 393
Sol, H. G., 361
Solomon, Marvin H., §3
sort/merge join, 495, 502
see also join implementation
Sowa, John F, 361
special values, 531, 536
specialization by constraint,
575-567, 579-581
only way to define
subtypes, 581
speed-up, 516,
Speegle, Greg, 439
sphere of control, 401
SQL, 4
not the same as the relational
model, 100, 101
pronunciation, 4
SQL standard, see SQL:1992;
SQL:1999; SQL:2003
SQL Server, 25
SQL:1999, 69
SQL:2003, 69
SQL/CLI, see CLI
"SQLEXCEPTION, 76
SQLJ, 88
SQL/JRT, 89
SQL/MED, 626
SQL/MM, 826, 844,
SQL/OLB, see OLB
SQL/OLAP, 191

SQL/PSM, see PSM
SQLSTATE, 75, 76
SQLWARNING, 76
SQL/XML, 815-817, 820
Srikant, Ramakrishnan, 443
Standard GML, see SGML
star property, 511
star schema, 655-658
star join, 656
Starburst, 505, 514, 839,
842, 843
START TRANSACTION
(SQL), 74, 397
starvation, see livelock
state constraint, see integrity
constraint
statement
assertion, 13
atomicity, see atomicity
command, 4, 13
static filtering, 751
statistical database, 454
security, 454-459
stealing (buffers), 391
Stearns, Richard E., 413
Stein, Jacob, 747, 748
Stillger, Michael, 475
Stirling, Colin, 413
Stocker, Konrad, 475
Stoll, Robert R., 703
Stonebraker, Michael R., 208,
235, 263, 360, 474, 584,
585, 703, 709, 747, 748,
767,779, 908
storage level, see internal level
stored database, 37
stored database definition, 37
stored procedure, 620, 796
Storey, Veda C., 360-362
strict homogeneity
assumption, 549
strict two-phase locking,
see two-phase locking
Strnad, Alois J., 167
strong entity, see entity
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strong typing, 101, 107, 132
SQL, 129-131, 134
“Structured Query
Language,” 4
structured type (SQL), 102-107,
135-137, 581-584
subclass, see subtype
subquery (SQL), 194, 195
correlated, 196
implementation, 511, 512
scalar, 540, 541
substitutability, 560, 561, 563,
579, 781
value, 516
variable, 534
substitution (encryption), 434
substitution (view
processing), 238
vs. materialization,
see materialization, 241
subtable, 353, 509
SQL, 417, 418, 423, 424,
882-884
subtype, 505
entity, 346, 347
immediate, 512
proper, 512
successor function, 635
Suciu, Dan, 621, 823
Sudarshan, S., 413
relational calculus, 186
SQL, 207
summary table, 596
Sunderraman, Rajshekhar, 504
Sundgren, Bo, 361
superclass, see subtype
superkey, 253, 273
supertable, see subtable, 353
supertype, see subtype, 353
surrogate, 351, 352
Swami, Arun, 474
Swenson, J. R., 361
swizzling, 740
Sybase, 25
symmetric exploitation, 851
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synchpoint, see commit point,
370, 371, 379

system failure, 367

System R, 69, 87-89, 208, 381.
412, 444, 474,

!';lhit, (51
SQL, 133, 134
vs. relation, see relation
vs. relvar, see relvar, 60
TABLE_DEE, 124
and TABLE_DUM, 124
identity with respect to
join, 163
table expression (SQL), 78,
188, 853-859
TABLE T {SQL), 71
table value constructor
(SQL), 132
tables, rows, and columns, 4
Taivalsaari, Andrew, 546
Tanca, Lerizia, 234
Tannen, Val, 475
Tarin, Steve, 828, 851
Tarin Transfer Method, 827
Tasker, Dan, 361
Tatarinov, Igor, 824
Taylor, Elizabeth, 356
temporal database, 623
Teorey, Toby [., 361
Tezuka, M., 473
Thanisch, Peter, 413
THE_ operators, 98
theorem (databa se), 672
Third Manifesto, The, XXX, 67,
92,749,752, 754
“Third-Generation Database
System Manifes o, The,”
750, 778, 779
third normal form, 285
informal definitions, 291, 292
ane candidarte key, 295
Zaniolo’s definition, 31
Thomas, Robert H., 413

Thomas’s write rule, 390
Thomasian, Alexander, 412, 413
Thomsen, Brik, 622
threat monitoring, 421
three-tier, 576
three-valued logic, 478,479
interpretation, 487
Thuraisingham, Bhavani, 444
time point, 625
time quantum, 625
timeline, 625
TIMES (Tutorial D),
see Cartesian product
timestamped proposition,
see proposition, 624
timestamping, 412
“time-varying relation,”
see relation; relvar
Tindall, Nick, 781
Todd, Stephen . ., 168. 360
tools, 46
TP monitor, see transaction
manager, 43
TR (TransRelational), 825
Traiger, Irving L., 262, 412
transaction, 19
atomicity, 19
nested, see nested
transaction, 58
SQL, 74
unit of concurrency,
371, 408
unit of integrity, 408
unit of recovery, 371, 408
unit of work, 366, 408
transaction manager, 43, 367
Transaction Processing Council,
see TPC
transformation rules,
see relational algebra
transition constraint,
see integrity constraint
transitive FD, see FD)

TransRelational Model,

825-852

TREAT DOWN, 520, 521

SQL, 540
“rriggen™ see triggered

procedure
trigger condition, 223
triggered action, 224
triggered procedure, 222225
triggering event, 224
trivial FD, see FD
trivial JD, see JD
rrivial MVD, see MVD
trusted system, 426
Tsatalos, Odysseas G., 53
Tsichritzis, Dionysios C.,
52, 748
TSQL2, 669
Tsur, Shalom, 704
tuning, 40
tuple, 60, 111, 112
rullary, 113
relvar, 128
tuple caleulus, 171-178
tuple equality, 114
TUPLE FROM, 126, 133
tuple heading, see heading
tuple join, 114
tuple ordering, see ORDER BY
not in relations, 119, 120
QBE, 199
tuple project, 114, 115
tuple selector, 113, 114
tuple substitution, see query
decomposition
tuple type, 112
inference, 115
name, 112
vs. possible
representation, 116
TUPLE type generator, see type
generator
tuple value, see tuple
tuple variable, 113
not in relational model, 761
Turbyfill, Carolyn, 472
Tuttle, Mark R., 381

Twine, S. M., 361
two-phase commit, 375-377,
567-570
see also presumed commit;
presuméd rollback
two-phase locking, 395, 396
strict, 390
two-phase locking protocol, 396
two-phase locking theorem, 395
two-tier, 573
type, see data type
TYPE (Tutorial D), 101, 102
type constraint, 101, 216, 217
checked during selector
invocation, 216
not in SQL, 101, 103, 225
type constructor
ARRAY (SQL), 105, 106
MULTISET (SQL), 105
REF (SQL), see REF type
ROW (SQL), 105, 131, 132
see also type generator
type definition, see TYPE
type generator, 105, 106
INTERVAL, 635-639
00, 720
RELATION, 118, 127
SQL, see type constructor
TUPLE, 113
type hierarchy, 510
00, 724
type inheritance, see inheritance
type package, 764
“typed table” (SQL), 137

U. (QBE), 205

U_comparisons, 651, 652

U_key, 668, 669
foreign, 669

U lock, 399

U_operators
U_INTERSECT, 651
U_JOIN, 651
U_MINUS, 650

U_project, 652
U_UNION, 651
Ullman, Jeffrey D., 208, 320,
337, 338, 473, 620, 703,
704, 748, 823
UML, 360-362
uncommitted dependency, 385,
388, 390-391
UNGROUP (Tutorial D),
see grouping and
ungrouping
Unicode, 824
unification, 684, 695
Unified Modeling Language,
see UML
Uniform Resource Locator,
see URL
UNIQUE condition (SQL), 497
UNIQUE constraint (SQL), 226
unique index vs. candidate
key, 218
union, 147
interval, 638
n-adic, 163
relational calculus,
173, 181
SQL, 196
union compatibility, 147
“union join,” see outer union
union type, 510, 523, 528
universal quantifier, 156,
174-176
universal relation, 163, 338
universal server, 749
universe of discourse, 681
unk, see unknown
UNK, 479
effect on relational
operators, 483, 484
effect on update
operators, 484
not in domain, 482, 483
vs. unk, 482
see also null;
three-valued logic
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unknown (truth value), 478, 479
see also three-valued logic
unload/reload, 39, 40, 47
UNPACK, 642-648
unplanned request,
see ad hoc query
UNQ. (QBE), 201
unwrap, 11§
UPDATE
CURRENT (SQL), 80, 130
embedded (SQL), 75
positioned, 85
QBE, see U. (QBE)
QUEL, see REPLACE
searched, 85
SQL, 4, 71, 72
Tutorial D, 129-131
vs. update, 4
update anomalies
INF (not 2NF), 292, 293
2NF (not 3NF), 294, 295
3NF (not BCNE), 298
4NF (not SNF), 319, 320
5SNF (not 6NF), 324-326
BCNF (not 4NF), 320
see also redundancy
update lock, see U lock
update operator, see operator
update propagation, 19
distributed database, $54-556
UPDATE rule, see foreign key
rules
“updating attributes,” 131
“updating tuples,” 131
updating views, see view
URL, 782
user group, 419
SQL, 440
user 1D, 420
user interface, 44
user key, 721
user logical level, see external
level
Uthurusamy, R., 622
utilities, 47
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622,703
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797-799
“valid time,” 629
value, 94
cannot be updated, 95
relation, see relation
tuple, see tuple
typed, 95, 96
vs. variable, 94, 95
value set (E/R), 344
van Griethuysen, J. J., 53
Vance, Bennett, 475
VAR (Tutorial D)
relvar (base), 127
relvar (view), 239
scalar, passim
Vardi, Moshé Y., 337, 338
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model of (with
inheritance), 518
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relation, see relvar
tuple, 113
typed, 95, 96
vs. value, see value
Verrijn-Stuart, A. A., 361
vertical decomposition (temporal
database), 656, 657
Vianu, Victor, 282
victim (deadlock), see deadlock
view, 62
materialization, 241
“materialized,” see snapshot
parameterized, 438
QUEL, 424
retrieval, 241, 242
security, see security
SQL, 257-260
substitution, 238
updating, 241-256
vs. base relvar, 62
XML, see XML view
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see instance variable
virtual relvar, see derived relvar
von Biiltzingsloewen,

Giinter, 474
von Eichen, Thorsten, 778
von Hallé, Barbara, 360
Vossen, Gottfried, 337

Wade, Bradford W, 89, 449
Wait-Die, 394
Wait-For Graph, 393, §71
Walker, Adrian, 234
Wand, Yair, 362
Wang, Haixun, 779
Warden, Andrew,
see Darwen, Hugh
Warmer, Jos, 362
Warren, David H. D., 474
weak entity (E/R), see entity
Weber, Ron, 362
Wegner, Peter, 545
Weikum, Gerhard, 87
Weinstein, Scott, 823
Weld, Daniel S., 824
well-formed document
(XML), 797
well-formed formula,
see WFF
WEF, 173, 680
see also closed WEF
Whang, Kyu-Young, 475
WHENEVER (SQL), 75
WHEN/THEN (constraint),
664
WHERE (SQL), 190, 856
where (XQuery), 808, 809
Whinston, A., 621
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Widom, Jennifer, 233-235 5
620, 622, 823, 824
Wilkes, Maurice V,, 764, 779
Wilkinson, W, Kevin, 475
Williams, Robin, 585§

Wing, Jeannette, 545§
Winslett, Marianne, 544
WITH
SQL, 196, 197
WITH CHECK OPTION
(SQL), 257
WITH HOLD (SQL), 378
WITH GRANT OPTION
(SQL), 440
Wolf, Ron, 444
Wong, Eugene, 208, 235,
474, 584
Wong, Harry K. T, 474
Wool, Avishai, 583
World Wide Web, 782,
Consortium (W3C), 786
Wound-Wait, 394
WR (write-read), 388
conflict, 388
wrap, 115
wrapper, 576
object/relational, 775
write lock, see X lock
write-ahead log rule, 371, 372
WW (write-write), 388
conflict, 388

X lock, 388, 398
XML, 783-819
attribute, 784
and databases, 811-813
document structure, 789, 790
element, 783
infoset, 813
integrity, see integrity
schema validity, see schema
validation
tag, 783
validity, see valid document
well-formedness,
see well-formed document
XML and data types
XML Schema, 800, 801
“XMLDOC,” 811

XML application, 789

“XML collection,” 814
SQL, 815

“XML column,” 813
SQL, 815

XML database, 814

XML derivative, 789, 801, 802

XML parser, 795

XML Schema, 799-801

XML view, 813

XPath, 805, 806

XQuery, 807-811, 823
Xu, Yirong, 443
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