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Cascading operators, 383–384
Catalog relations, 376
Catalogs, 365, 376, 378, 611
Categorical attribute, 721
Centralized deadlock detection, 626
Centralized lock management, 625
CGI protocol, 645
Change data table, 622
Checkpoint, 17, 578
fuzzy, 578

Checksum, 198
Choice of indexes, 460
Choices in physical database design, 459
Chunking, 693, 760
Class hierarchies, 35, 74
Class interface, 766
Classification, 720–721
Classification rules, 721
Classification trees, 722
Clearance, 509
Client-server architecture, 608
Clock, 212
Clock policy, 211
Close an iterator, 363
Closure of FDs, 427
CLRs, 575, 583, 587
Clustering, 241, 465, 468, 726
CODASYL, D.B.T.G., 854
Cold Fusion, 651
Collations in SQL, 128
Collection hierarchies, 752
Collection types, 745
Collisions, 285
Column, 53
Commit, 526, 556, 574, 628
Commit protocol, 621
Commit protocols, 627
2PC, 628, 630
3PC, 632

Common gateway interface (CGI), 645
Communication costs, 609, 614, 619
Compensation log records, 575, 583, 587



Subject Index 881

Complete axioms, 428
Complex types, 741, 756
vs. reference types, 756

Composite search keys, 243, 470
Compressed histogram, 383
Compression in B+ trees, 266
Computer aided design and

manufacturing, 779
Concatenated search keys, 243, 470
Conceptual design, 12, 25
tuning, 475

Conceptual evaluation strategy, 121
Conceptual schema, 12
Concurrency, 9, 16
Concurrency control
multiversion, 563
optimistic, 559
timestamp, 561

Concurrent execution, 527
Conditions box in QBE, 183
Conflict equivalence, 540
Conflict resolution, 621
Conflict serializability vs. serializability,

551
Conflict serializable schedule, 541
Conflicting actions, 528
Conjunct, 325
Conjunctive normal form (CNF), 325, 664
Connections in JDBC, 160
Conservative 2PL, 549
Consistency, 524–525
Consistent database state, 528
Content types in XML, 656
Content-based queries, 780, 795
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conceptual design, 12, 25
for an ORDBMS, 754
for OLAP, 689
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schema refinement, 26, 417
tools, 25
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algebra vs. calculus, 114

Extendible hashing, 280
directory doubling, 282
global depth, 283
local depth, 284
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Formulas, 108
Fourth normal form, 447
Fragmentation, 610–611
Frequent itemset, 710
Frequent itemsets
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Granting privileges in SQL, 503
Grid directory, 786
Grid files, 786
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Group commit, 826
Grouping in SQL, 141
Hash functions, 235, 279, 286, 605
Hash join, 344
parallel databases, 603–604

Hash partitioning, 601
Hashed files, 235
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set-operations, 349
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composite key, 243
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data entry, 237
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dynamic, 253, 280, 286
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extendible hashing, 280
hash, 279
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hash functions, 279
primary and overflow pages, 279
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ISAM, 248
linear hashing, 286
matching a selection, 326
multidimensional, 781
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range query, 243
search key, 217
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static, 248
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Index locking, 551
Index nested loops join, 337
Index selection, 460
Index tuning, 474
Index-only plans, 471
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Indexing text, 663
Inference and security, 513
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Information retrieval, 664
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Informix, 121, 212–213, 218, 222, 224, 267,
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Internet databases, 7, 642, 645–647
Interprocess communication (IPC), 762
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support, 709
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Join operation in QBE, 180
Joins, 97
Bloomjoin, 618
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distributed databases, 615
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implementation, 334, 343
block nested loops, 335
hybrid hash, 346
index nested loops, 337
sort-merge, 339
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parallel databases, 603–604
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Key compression, 266
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Keys
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candidate vs. search, 232
composite search, 243
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Keys constraints, 57–58
Keyword search, 663
Knowledge discovery, 707
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data mining step, 708
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Large object, 739
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Least fixpoints, 804, 806
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Least models, 804–805
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Levels of abstraction, 11
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family of hash functions, 286
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Links in HTML, 643
Local deadlock detection, 626
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Local depth in extendible hashing, 284
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Lock escalation, 555
Lock manager, 19, 544
distributed databases, 625

Lock upgrade, 545
Locking, 17
B+ trees, 551
concurrency, 484
Conservative 2PL, 549
distributed databases, 624
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lock escalation, 555
lock upgrade, 545
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Log, 17, 526, 536, 573
abort record, 574
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views, 14
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LRU, 212
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Market basket, 708
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Materialization of views, 696
Materialized views
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Media failure, 535, 571, 586
Media recovery, 586
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Multidatabase system, 607
Multidimensional data model, 682
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Natural join, 99
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Negation in Datalog, 809
Nested collections, 746, 758
Nested loops join, 334
Nested queries, 132
implementation, 399
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unnesting, 747

Nested transactions, 824
Nesting operation, 748
Network data model, 5
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Non-preemptive deadlock prevention, 546
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Oids vs. URLs, 749
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OLE-DB, 680
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One-way functions, 515
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Online transaction processing (OLTP), 677
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cost estimation, 378
cost estimation
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nested queries, 399
overview, 374
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Order of a B+ tree, 254
Outer joins, 149
Overflow in hash join, 345
Overlap constraints, 36
Overloading, 752
Owner of a weak entity, 34
Page abstraction, 195, 207
Page formats, 218
fixed-length records, 218
variable-length records, 219

Page replacement policy, 208–209, 211
PageLSN, 574
Paradise, 830
Parallel database architecture
shared-memory vs. shared-nothing, 598

Parallel databases, 597–598
blocking, 600
bulk loading, 602
data partitioning, 600–601
interference, 599
join, 603–604
merge and split, 601
optimization, 606
pipelining, 600
scan, 602
sorting, 602
speed-up vs. scale-up, 599

Parameteric query optimization, 402
Parity, 202
Partial dependencies, 432
Partial participation, 32
Participation constraints, 32, 71
Partition views, 699
Partitional clustering, 727
Partitioned parallelism, 600
Partitioning, 610
hash vs. range, 604

Partitioning data, 601
Partitioning phase in hash join, 343–344
Path expressions, 746
Peer-to-peer replication, 621
Perl modules, 646
Phantom deadlocks, 627
Phantom problem, 550, 793
Phantoms, 550
SQL, 556

Physcial design
tools, 458

Physical data independence, 14, 607
Physical database design, 13, 26, 457
Physical design
choices to make, 459

clustered indexes, 465
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index selection, 460
index-only plans, 471
multiple-attribute indexes, 470
tuning the choice of indexes, 474

Physical schema, 13
Pin count, 209
Pinning pages, 209
Pipelined evaluation, 362, 391, 393
Pipelined parallelism, 600
Pivoting, 685
Platters on disks, 197
Point data, 777
Pointer swizzling, 763
Polyinstantiation, 511
Precedence graph, 541
Precision, 664
Precommit, 632
Predicate locking, 551
Predictor attribute, 720
categorical, 721
numerical, 721

Preemptive deadlock prevention, 546
Prefetching
real systems, 213

Prefetching pages, 213
Prepare messages, 628
Presumed Abort, 631
PrevLSN, 574
Primary conjunct in a selection, 326
Primary copy lock management, 625
Primary index, 242
PRIMARY KEY constraint in SQL, 59
Primary keys, 27, 58
in SQL, 59

Primary page for a bucket, 235
Primary site replication, 621
Primary storage, 196
Primary vs. overflow pages, 279
Privilege descriptor, 504
Probing phase in hash join, 344
Procedural Capture, 622
Process of knowledge discovery, 708
Project-join normal form, 456
Projections, 614
definition, 93
implementation, 329

Prolog, 801
Pruning, 723
Public-key encryption, 515
Publish and subscribe, 621
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Pushing selections, 368
QBE, 177
aggregate operations, 181
conditions box, 183
domain variables, 178
duplicates, 179
example tables, 178
expressing division, 187
join queries, 180
ordering answers, 179
relational completeness, 189
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R+ tree, 793
RAID, 200
levels, 200

mirroring, 203
parity, 202
redundancy schemes, 201
reliability groups, 202
striping unit, 201

Randomized plan generation, 402
Range partitioning, 601
Range queries, 243, 778
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real systems, 218

Records, 10, 53
Recoverability, 531
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cursors, 153
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Waits-for graph, 547, 626
WAL, 17, 210, 572, 577
Warehouse, 624, 678–679
Weak entities, 33, 73
Weak entity set, 34
Web
browser, 643
server, 643
site, 643

WebSphere, 649
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