INDEX

1NF, 408 2NF, 411 2PC, 575 blocking, 577 with presumed abort, 579 3NF, 410, 419, 422 3PC, 579 4NF, 426 5NF, 428 A Priori property, 669 Abbott, R., 518, 691, 697 Abdellatif, A., 588, 714 Abiteboul, S., 20, 36, 435, 612, 649, 691, 697 Abort, 479 Abstract data types, 619–620 ACA schedule, 485 Access control, 15, 226, 232 Access methods, 59 Access mode in SQL, 504 Access path, 272 most selective, 273 Access times for disks, 41 Achyutuni, K.J., 518, 697 ACID transactions, 478 Ackaouy, E., xxv Active databases, xxii, 590 Adali, S., 588, 697 Adding tables in SQL, 228 Adiba, M.E., 587–588, 697, 721 ADT, 619–620 encapsulation, 620 registering methods, 620 Adya, A., 649, 714 Agarwal, S., 680, 697 Aggregation in QBE, 260 Aggregation in SQL, 197, 207 Aggregation in the ER model, 374 Agrawal, D., 518, 587, 697 Agrawal, R., 543, 613, 649, 680–681, 697–698, 710, 721–722 Ahad, R., 356, 698 Ahlberg, C., 691, 698 Ahmed, R., 691, 711

Aho, A.V., 83, 356, 435, 698 Aiken, A., 613, 691, 698 Albert, J., 691, 711 Analysis phase of recovery, 529 Anupam, V., 691, 718 Anwar, E., 613, 698 Application programmers, 17 Apt, K.R., 612, 698 Architecture of a DBMS, 14 ARIES recovery algorithm, 519 Armstrong’s Axioms, 406 Armstrong, W.W., 435, 698 Arni, N., 649, 726 Array chunks, 638, 664 Arrays, 624 Asgarian, M., 475, 702 Assertions in SQL, 217 Association rules, 667, 671 quantitative, 674 use for prediction, 668 Astrahan, M.M., 36, 224, 355, 698, 702, 721 Asynchronous replication, 558, 567–568, 653 Capture and Apply, 569 change data table (CDT), 569 peer-to-peer, 568 primary site, 568 Atkinson, M.P., 648–649, 698 Attar, R., 588, 698 Attribute closure, 407 Attributes in the ER model, 359 Atzeni, P., 20, 36, 435, 649, 699 Authorization, 15, 17 Avoiding cascading aborts, 485 Axioms for FDs, 406 B+ tree, 90 bulk-loading, 104 deletion, 97 height, 91 insertion, 93 key compression, 103 locking, 499 order, 91

728 Database Management Systems

search, 92 sequence set, 90 B+ trees for sorting, 148 Badal, D.Z., 37, 699 Badia, A., 180, 680, 699, 719 Badrinath, B.R., 691, 710 Bags, 622–623 Bailey, P., 698 Balbin, I., 613, 699 Ballou, N., 649, 712 Bancilhon, F., 254, 613, 649, 699 BapaRao, K.V., 356, 698 Baralis, E., 613, 699 Barbara, D., 588, 707 Barclay, T., 153, 717 Barnes, M.G., 83, 722 Barnett, J.R., 66, 699 Barquin, R., 680, 699 Batini, C., 394, 699 Batory, D.S., 356, 699, 712 Baugsto, B.A.W., 153, 699 Bayer, P., 612, 725 Bayer, R., 115, 699 BCNF, 409, 416 Beck, M., 153, 699 Beech, D., 649, 707 Beeri, C., 435, 613, 649, 698, 700 Bektas, H., xxv Bell, D., 587, 700 Benchmarks, 465, 475 Bentley, J.L., 115, 700 Bernstein, A.J., 588, 712 Bernstein, P.A., 37, 254, 435, 515, 518, 587–588, 691, 698, 700–701, 704, 720 Beyer, K., 691, 714 Bhargava, B.K., 588, 700 Biliris, A., 66, 701 Binding early vs. late, 629 Biskup, J., 394, 435, 701 Bit map indexes, 662 Bitton, D., 153, 309, 699, 701 Blair, H., 612, 698 Blakeley, J.A., 254, 701 Blanchard, L., xxv Blasgen, M.W., 36, 309, 543, 698, 701–702, 708 Blaustein, B.T., 37, 700 Blind writes, 483 Blobs, 589, 617, 637

Block nested loops join, 287 Blocked I/O, 145 Blocks in disks, 40 Bloomjoin, 565 Bohannon, P., 691, 701 Boral, H., 309, 356, 712 Bosworth, A., 680, 708 Boyce-Codd Normal Form, 409, 416 Boyce, R.F., 224, 701 Bratbergsengen, K., 309, 701 Breitbart, Y., 588, 701, 715 Brin, S., 681, 701 Brown, K.P., 66, 701 Bry, F., 37, 613, 701 Buckets in a hashed file, 117 Buffer frame, 44 Buffer management DBMS vs. OS, 48 force approach, 520 replacement policy, 46 sequential flooding, 47 steal approach, 520 Buffer manager, 14, 38, 44 forcing a page, 49 page replacement, 45 pinning, 45 prefetching, 48 Buffer pool, 44 Bukhres, O.A., 588, 706 Bulk data types, 622 Bulk-loading B+ trees, 104 Buneman, O.P., 394, 613, 648–649, 698, 701, 717 Burger, J., 691, 718 Bushy trees, 337 Business rules, 357 Cabibbo, L., 649, 699 Candan, K.S., 588, 697 Candidate key, 28 Candidate keys, 359, 362 Cardinality constraints, 389 Carey, M.J., xxiv–xxv, 66, 475, 518, 587, 649, 695, 697, 701–702, 707, 709, 722 Casanova, M.A., 37, 254, 394, 702, 707 Cascading aborts, 485 Cascading operators, 328 Castano, S., 254, 702 Castro, M., 649, 714 Catalogs, 59, 317, 325, 558 Cate, H.P., 649, 707 Cattell, R.G.G., 649, 702

Index 729

Ceri, S., 37, 394, 587, 612–613, 649, 681, 691, 699, 702, 716, 725–726 Cesarini, F., 475, 702 Chakravarthy, U.S., 356, 518, 613, 698, 702, 710, 719 Chamberlin, D.D., 36–37, 224, 355, 613, 698, 701–702, 706, 721 Chandra, A.K., 356, 612, 703 Chandy, M.K., 588, 703 Chang, C.C., 587, 703, 725 Chang, S.K., 587 Chang, W., 649, 709 Chan, M.C., 588 Chatziantoniou, D., 680, 703 Chaudhuri, S., 475, 649, 680, 703 Checkpoint, 528 fuzzy, 528 Cheiney, J.P., 309, 703 Cheng, W.H., 587 Chen, C.M., 66, 356, 703 Chen, G., 691, 714 Chen, J., 691, 698 Chen, P.P.S., 703 Childs, D.L., 36, 703 Chimenti, D., 612, 703 Chin, F.Y., 254, 703 Chisholm, K., 698 Chiu, D.W., 588, 700 Choice of indexes, 439 Choices in physical database design, 438 Chomicki, J., 37, 703 Chou, H., 66, 649, 703, 705 Chow, E.C., 649, 707 Christodoulakis, S., 356, 710 Chrysanthis, P.K., 518, 703 Chunking, 638, 664 Chu, P., 356, 715 Civelek, F.N., 394, 703 Clarke, E.M., 37, 700 Class hierarchies, 372 Classification rules, 674 Clemons, E.K., 613, 701 Client-server architecture, 555 Clifford, J., 691, 724 Closure of FDs, 406 Clustering, 78, 444, 447 Cochrane, R.J., 613, 704 Cockshott, P., 698 CODASYL, D.B.T.G., 704 Codd, E.F., 36, 180, 435, 680, 704 Colby, L.S., 254, 704 Collations in SQL, 188

Collection types, 622 Comer, D., 115, 704 Commit protocols, 575 2PC, 575 3PC, 579 Commit, 479 Compensation log record, 525 Complex types, 619, 633 vs. reference types, 633 Composite search keys, 80, 449 Compression in B+ trees, 103 Concatenated search keys, 80, 449 Conceptual design, 357 tuning, 455 using the ER model, 376 Conceptual schema, 7 Concurrency control multiversion, 512 optimistic, 507 timestamp, 509 Concurrency, 16 Conditions box in QBE, 261 Conflict serializable schedule, 488 Conflicting actions, 481 Conjunctive normal form, 277 Connell, C., 356 Connors, T., 649, 707 Conservative 2PL, 497 Consistent database state, 480 Constructed types, 621–622 Convent, B., 394, 701 Convoy phenomenon, 493 Copeland, D., 649, 704 Cornelio, A., 722, 394 Cornell, C., 718 Correlated queries, 193, 344 Cosmadakis, S.S., 254 Cost model, 273 Covering constraints, 373 Crash recovery, 519 Creating a table in SQL, 24 Cristian, F., 587, 705 Cross-product operation, 158 Cross-tabulation, 658 CS564 at Wisconsin, xxiv Cursors in SQL, 211, 213 Cvetanovic, Z., 153, 717 Cylinders in disks, 40 Dadam, P., 66, 649, 714 Daniels, D., 587, 725 Darwen, H., 704 Dar, S., 254, 722

730 Database Management Systems

Data definition language, 7 Data dictionary, 59 Data entries in an index, 74 Data independence, 15 distributed, 554 logical, 10, 227, 554 physical, 10, 554 Data manipulation language, 11 Data mining, xxii, 651, 665 Data model, 5 multidimensional, 654 semantic, 5 Data partitioning, 548 Data skew, 548 Data warehouse, xxii, 571, 650–651 Database administrators, 17 Database architecture Client-Server vs. peer servers, 555 shared-memory vs. shared-nothing, 545 Database consistency, 480 Database design conceptual design, 357 for an ORDBMS, 632 for OLAP, 661 impact of concurrent access, 463 null values, 397 physical design, 358, 436 requirements analysis phase, 357 role of expected workload, 437 role of inclusion dependencies, 429 schema refinement, 358, 395 tuning, 358, 436, 453, 456 Database management system, 1 Database tuning, 358, 436, 438, 453 Database, 1 Datalog, 589, 591 Dates and times in SQL, 187 Date, C.J., 20, 36–37, 224, 426, 435, 704 Davis, J.W., 649, 707 Dayal, U., 254, 356, 435, 587, 613, 680, 701, 703–704, 715–716 Day, M, 649, 714 DBMS architecture, 14 DBMS vs. OS, 48 DDL, 7 De Antonellis, V., 20, 36, 435, 699 De Maindreville, C., 613, 722 Deadlock detection, 494 distributed, 573 phantom, 574 prevention, 493 DeBra, P., 435, 704 Decision support, xxii, 650 Decompositions, 398, 412 dependency-preservation, 415 horizontal, 460 in the absence of redundancy, 460 into 3NF, 419 into BCNF, 416 lossless-join, 413 Deductive databases, xxii, 592 Deep equality, 626 Delcambre, L.M.L., 394, 724 Delobel, C., 435, 649, 699, 704 Deng, Y., 356, 723 Denning, D.E., 254, 704, 715 Denormalization, 438, 455, 458 Dependency-preserving decomposition, 415 Deppisch, U., 66, 718 Derrett, N., 649, 707 Derr, M., 612, 705 Deshpande, A., 649, 705 Deshpande, P., 680, 697, 722 Deux, O., 649, 705 DeWitt, D.J., xxiv, 66, 153, 309, 356, 475, 543, 587, 649, 691, 695, 697, 701–703, 705, 708, 710, 715, 717–718 Diaz, O., 613, 705 Dietrich, S.W., 254, 613, 705, 709 Difference operation, 158, 189 Dimensions, 654 Directory doubling, 121 Directory of pages, 57 of slots, 53 Dirty read, 481 Discretionary access control, 232 Disk platters, 40 Disk space manager, 14, 38, 42 Disk tracks, 40 Disks, 39 access times, 41 blocks, 40 cylinders, tracks, sectors, 40 physical structure, 40 Distributed data independence, 554 Distributed databases, 544 commit protocols, 575 global object names, 559 heterogeneous, 555

Index 731

query processing, 561 transparency, 554 Distributed deadlock, 573 Distributed query processing, 561 Distributed transaction management, 571 Distributed transactions, 554 Dittrich, K.R., 649, 691, 725 Division operation, 162 DML, 11 Dogac, A., 394, 588, 703, 709 Domain constraints, 23, 33, 216, 359 Domain relational calculus, 172 Domain variables in QBE, 256 Domain, 22 Donjerkovic, D., xxv, 691, 714 Double buffering, 147 Drill-down, 657 Dropping tables in SQL, 228 Dubes, R.C., 681, 711 Duplicates in an index, 80 Duplicates in QBE, 257 Duplicates in SQL, 184 Dupont, Y., 394, 722 Duppel, N., 309, 705 Du, K., 691, 718 Du, W., 588, 705 Dynamic hashing, 118, 124 Dynamic index, 124 Dynamic indexes, 90, 118 Dynamic linking, 621 Dynamic SQL, 215 Early binding, 629 Edelstein, H., 588, 680, 699, 705 Effelsberg, W., 66, 705 Eich, M.H., 543, 705 El Abbadi, A., 518, 587, 697, 705 Ellis, C.S., 518, 705 Ellman, C., 691, 718 Elmagarmid, A.K., 588, 691, 705–706 Elmasri, R., 20, 394, 706 Encapsulation, 620 Encryption, 248 Enforcing integrity constraints, 31 Entity sets in the ER model, 359 Enumerating alternative plans, 332 Epstein, R., 309, 588, 706 Equality deep vs. shallow, 626 ER model, 358 aggregation, 374 attribute domains, 359 attributes, 359 class hierarchies, 372 constraints that cannot be expressed, 384 entities and entity sets, 359 ER diagram, 358 key constraints, 364 keys, 359 need for further design, 386 overlap and covering, 373 participation constraints, 367 relationships and relationship sets, 360 one-to-many, 364 roles, 362 weak entities, 370 Erbe, R., 66, 649, 714 Eswaran, K.P., 36, 224, 309, 518, 613, 698, 701–702, 706 Events activating triggers, 604 Exclusive locks, 485 Exploratory data analysis, 651 Expressions in SQL, 187, 206 Expressive power algebra vs. calculus, 175 Extendible hashing, 118 directory doubling, 121 global depth, 121 local depth, 122 Extents of types, 630 External schema, 9 Fagin, R., xxiv, 136, 435, 700, 704, 706 Fagin, Ronald, 426 Failure media, 519 system crash, 519 Faloutsos, C., 66, 115, 612–613, 649, 681, 691, 706, 726 Faudemay, P., 309, 703 Fayyad, U., 680 Fayyad, U.M., 680, 706 Fifth Normal Form, 428 File of records, 55 File organization, 67 hashed, 72 random, 69 sorted, 70 Finkelstein, S.J., 356, 475, 613, 707, 717 First Normal Form, 408 Fischer, C.N., xxvi Fischer, P.C., 435, 711, 724 Fishman, D.H., 649, 707

732 Database Management Systems

Fixpoint, 594 Seminaive evaluation, 601 Fleming, C.C., 475, 707 Flisakowski, S., xxv Force-write, 524, 575 Forcing pages, 49, 520, 524 Foreign key constraints, 29 Foreign keys, 362 Fotouhi, F., 309, 707 Fourth Normal Form, 426 Fox, S., 587, 720 Fragmentation, 557 Franklin, M.J., 588, 649, 701, 707 Fraternali, P., 613, 702, 707 Freeston, M.W., 115, 707 Freitag, B., 612, 726 Frequent itemsets, 669 a priori property, 669 Frew, J., 475, 723 Freytag, J.C., 356, 707 Friedman, J.H., 115, 700 Friesen, O., 649, 707 Fry, J.P., 20, 394, 707, 724 Fugini, M.G., 254, 702 Fukuda, T., 681, 707 Functional dependencies, 400 Armstrong’s Axioms, 406 attribute closure, 407 closure, 406 projection, 415 Furtado, A.L., 37, 254, 702, 707 Fushimi, S., 309, 707 Fuzzy checkpoint, 528 Fu, Y., 681, 709 Gadia, S., 691, 724 Gallaire, H., 36–37, 435, 612, 707 Galtieri, C.A., 543, 588, 713, 724 Gamboa, R., 612, 703 Ganguly, S., 588, 707 Ganski, R.A., 356, 707 Garcia-Molina, H., 254, 518, 588, 691, 697, 701, 707–708, 726 Gardels, K., 475, 723 Garg, A.K., 136, 708 Garza, J.F., 66, 649, 699, 712 Gateways, 555, 652 Gehani, N.H., 613, 649, 697 Gehrke, J., 475, 702 Generalization, 373 Gerber, R.H., 309, 587, 705 Ghemawat, S., 649, 714 Ghosh, S.P., 83, 708

Gibson, G.A., 66, 718 Gifford, D.K., 588, 708 GiST, 638 Global depth in extendible hashing, 121 Goh, J., 613, 723 Goldweber, M., xxiv Goodman, N., 515, 518, 587–588, 698, 700, 720–721, 724 Gotlieb, C.C., 136, 708 Gottlob, G., 612, 702 Graefe, G., 309, 356, 587–588, 649, 702, 705, 708 Graham, M.H., 435, 708 Grahne, G., 36, 708 Grant option, 233 Granting privileges in SQL, 236 Grant, J., 356, 702 Gray, J.N., 36, 153, 475, 518, 543, 587–588, 680, 691, 698, 702, 705–706, 708, 713, 717, 720, 724 Gray, P.M.D., 20, 613, 705, 708 Greipsland, J.F., 153, 699 Griffin, T., 254, 704 Griffiths, P.P., 36, 224, 254, 543, 698, 702, 708 Grimson, J., 587, 700 Grinstein, G., 691, 709 Group commit, 687 Grouping in SQL, 199 Gruber, R., 649, 714 Guo, S., 691, 718 Gupta, A., 254, 356, 680, 697, 709, 723 Guruswamy, S., 691, 718 Guttman, A., 115, 709 Gyssens, M., 180, 699 Haas, L.M., 587–588, 649, 703, 709, 725 Haas, P.J., 356, 709, 718 Haber, E., xxv Haderle, D., 543, 588, 716 Hadzilacos, V., 515, 518, 700 Haerder, T., 66, 543, 705, 709 Haight, D.M., 649, 702 Haines, M., xxiv Halici, U., 588, 709 Hall, N.E., 649, 691, 701, 718 Hall, P.A.V., 309, 709 Hammer, J., 254, 726 Hammer, M., 36, 587, 709, 720 Hanson, E.N., 254, 613, 709 Han, J., 681, 709 Harel, D., 612, 703 Harinarayan, V., 680, 709

Index 733

Haritsa, J., 518, 709 Harrington, J., xxvi Harrison, J., 254, 709 Harris, S., xxv Hasan, W., 588, 707 Hash function, 72, 117 Hash functions, 124 Hash join, 296 Hash partitioning, 548 Hashed files, 72 Heap files, 55, 69 Heckerman, D., 680, 709 Heckman, M., 254, 715 Height of a B+ tree, 91 Helland, P., 587 Hellerstein, J.M., xxiv, 115, 356, 613, 649, 698, 709, 712, 718, 721 Henschen, L.J., 37, 715 Heterogeneous databases, 555 gateways, 555 Heytens, M.L., 309, 587, 705 Hinterberger, H., 115, 717 Hoch, C.G., 649, 707 Hollaar, L.A., 691, 719 Honeyman, P., 435, 700 Hong, D., 518, 710 Hong, W., 588, 710 Hopcroft, J.E., 83, 698 Horizontal decomposition, 460 Hou, W-C., 356, 691, 710, 718 Howard, J.H., 435, 700 Ho, C-T., 680, 710 Hsiao, H., 587, 710 HTML links, 684 Huang, J., 518, 710 Huang, W., xxv Huang, Y., 587, 691, 710 Hull, R., 20, 36, 394, 435, 612, 649, 691, 697, 710 Hybrid hash join, 298 Imielinski, T., 36, 680–681, 691, 697, 710 Implementation aggregation, 302 joins, 287, 289, 291, 298 hash, 295 nested loops, 286 projections, 280 set-operations, 301 Inclusion dependencies, 386, 429 Index entries in indexes, 77 Index locking, 499 Index nested loops join, 289

Index selection, 439 Index tuning, 453 Index, 67, 74 duplicate data entries, 80 alternatives for data entries, 75 B+ tree, 90 bit map, 662 clustered vs. unclustered, 78 composite key, 80 concatenated key, 80 data entry, 74 dense vs. sparse, 78 dynamic, 90, 118, 124 equality query, 80 extendible hashing, 118 hash, 117 buckets, 117 hash function, 117 primary and overflow pages, 117 in SQL, 81 ISAM, 85 linear hashing, 124 matching a selection, 278 multidimensional, 108 primary vs. secondary, 79 range query, 81 search key, 58 spatial, 108 static hashing, 117 static, 85 unique, 80 Index-only plans, 450 Index-only scan, 285, 304, 335 Inheritance hierarchies, 372 Inheritance, 628 Integration, 686 Integrity constraints, 15, 26, 364, 367, 373, 384 in SQL, 217 domain, 23, 33 foreign key, 29 in SQL, 216 key, 26, 28 transactions in SQL, 506 Internet, 249, 684, 686 Intersection operation, 158, 188 Inverted file, 79 Ioannidis, Y., 716 Ioannidis, Y.E., xxiv, 356, 394, 710–711, 718 Iochpe, C., 691, 725 ISA hierarchies, 372

734 Database Management Systems

ISAM, 85 Ishii, H., 681, 716 Isolation-level in SQL, 504 Iterator interface, 315 Jagadish, H.V., 66, 115, 254, 691, 706, 711, 722 Jain, A.K., 681, 711 Jajodia, S., 254, 588, 691, 711, 724–725 Jarke, M., 356, 711 JDs, 428 Jean, Y., 691, 718 Jeffers, R., 518, 697 Jhingran, A., 613, 723 Jing, J., 588, 706 Johnson, T., 518, 710 Join dependencies, 428 Join operation in QBE, 258 Join operation, 160 Joins Bloomjoin, 565 definition, 160 implementation, 286, 295 block nested loops, 287 hybrid hash, 298 index nested loops, 289 sort-merge, 291 outer, 207 Semijoin, 564 Jonsson, B.T., 588, 707 Jou, J.H., 435, 711 Kabra, N., 691, 718 Kambayashi, Y., 588, 711 Kanellakis, P.C., 36, 435, 649, 691, 697, 699, 711 Kang, Y.C., 356, 710 Kaplan, S.J., 725 Karabatis, G., 588, 691, 720 Katz, R.H., 66, 309, 705, 718 Kawaguchi, A., 254, 704 Keim, D.A., 691, 711 Keller, A.M., 254, 711 Kemnitz, G., 649, 723 Kemper, A.A., 66, 649, 714 Kent, W., 20, 409, 649, 691, 707, 711 Kerisit, J.M., 613, 719 Kerschberg, L., 20, 711 Ketabchi, M.A., 691, 711 Key compression, 103 Key constraints, 26, 28, 364 Key candidate vs. search, 72 candidate, 28, 362 composite search, 80 foreign key, 29 foreign, 362 Keys, 359 Khoshafian, S., 649, 699 Kiernan, J., 613, 722 Kiessling, W., 356, 711 Kifer, M., xxiv, 613, 649, 711–712 Kimball, R., 680, 712 Kimmel, W., xxv Kim, W., 356, 588, 649, 706, 711–712 King, J.J., 356, 712 King, R., 394, 710 King, W.F., 36, 698, 702 Kitsuregawa, M., 309, 707 Klug, A.C., 20, 66, 180, 270, 356, 705, 711–712 Knapp, E., 712 Knuth, D.E., 83, 153, 712 Koch, G., 37, 712 Koch, J., 356, 711 Kohler, W.H., 712 Konopnicki, D., 691, 712 Kornacker, M., 649, 712 Korth, H.F., 20, 518, 588, 691, 710, 712, 715, 722 Kossman, D., 588, 707 Kotidis, Y., 680, 720 Kowalski, R.A., 612, 724 Kriegel, H-P., 691, 711 Krishnakumar, N., 588, 712 Krishnamurthy, R., 356, 588, 612, 703, 705, 707, 712 Kuchenhoff, V., 612, 725 Kuhns, J.L., 36, 180, 713 Kulkarni, K., xxiv Kull, D., 475, 725 Kumar, K.B., 309, 587, 705 Kumar, V., 518, 713 Kunchithapadam, K., xxv Kung, H.T., 518, 713 Kuo, D., 713 Kupsch, J., 691, 718 Kuspert, K., 66, 649, 714 LaCroix, M., 180, 713 Ladner, R.E., 518, 715 Lai, M., 518, 713 Lamport, L., 588, 713 Lampson, B.W., 588, 713 Lam, C., 649, 713 Landers, T.A., 587, 720 Landis, G., 649, 713

Index 735

Landwehr, C.L., 254 Langerak, R., 254, 713 Lapis, G., 587, 649, 709, 725 Larson, J.A., 394, 588, 722 Larson, P., 136, 254, 701, 713, 719 LastLSN, 526 Latch, 493 Late binding, 629 Lausen, G., 649, 712 Lawande, S., 691, 714 Layman, A., 680, 708 Lee, M., xxv Lefebvre, A., 612, 649, 707, 725 Leff, A., 587, 718 Left-deep trees, 337 Legal relation instance, 26 Lehman, P.L., 518, 713 Leinbaugh, P., 691, 701 Lenzerini, M., 394, 699 Lescoeur, F., 613, 719 Leung, T.W., 649, 723 Leung, T.Y.C., 356, 613, 681, 713, 721 Leu, D.F., 703 Level counter in linear hashing, 124 Levine, F., 518, 543, 716 Levy, A.Y., 254, 722 Lewis, P., 588, 719 Ley, M., xxv, 685 Libkin, L., 254, 704 Liedtke, R., 691, 725 Lieuwen, D.F., 66, 254, 691, 704, 711, 718 Lim, E-P., 588, 691, 713 Lindsay, B.G., 36, 66, 543, 587–588, 649, 702, 708–709, 713, 716, 724–725 Linear hashing, 124 family of hash functions, 124 level counter, 124 Ling, Y., 356, 723 Linnemann, V., 66, 649, 714 Lipski, W., 36, 710 Lipton, R.J., 708, 356, 691, 714 Liskov, B., 649, 714 Litwin, W., 136, 588, 714 Liu, M.T., 588, 706, 714 Livny, M., 66, 518, 587, 649, 681, 691, 697, 701–702, 707, 709, 714, 721, 726 Local depth in extendible hashing, 122 Lochovsky, F., 649, 712 Lock escalation, 503 Lock upgrade, 492

Lockemann, P.C., 691, 725 Locking protocol, 13, 485 Locking B+ trees, 499 concurrency, 463 Conservative 2PL, 497 exclusive locks, 485 lock escalation, 503 lock upgrade, 492 multiple-granularity, 502 performance implications, 463 performance, 496 Strict 2PL, 485 Locks, 13 shared, 485 Log, 13, 521, 523 force-write, 524 lastLSN, 526 pageLSN, 524 prevLSN, 524 sequence number (LSN), 523 tail, 523 update record format, 525 WAL, 13 Logical data independence, 10, 227, 554 Logical schema, 7 Lohman, G.M., 356, 588, 649, 709, 714–715 Lomet, D.B., 115, 153, 518, 588,

713–714, 717 Loney, K., 37, 712 Lorie, R.A., 36, 153, 224, 355, 518, 543, 698, 702, 706, 708, 713–714, 721 Lossless-join decomposition, 413 Lou, Y., 649, 714 Lozinskii, E.L., 613, 712 Lucchesi, C.L., 435, 714 Lueder, R., 691, 718 Lum, V.Y., 115, 680, 714, 723 Lunt, T., 254, 715 Lu, H., 587, 714 Lyngbaek, P., 649, 707 Mackert, L.F., 588, 715 Magic Sets, 604 Mahbod, B., 649, 707 Maheshwari, U., 649, 714 Maier, D., 20, 36, 435, 612–613, 649, 699, 704, 715, 726 Makinouchi, A., 649, 715 Manber, U., 518, 715 Mandatory access control, 232 Mannila, H., 435, 680–681, 698, 710, 715

736 Database Management Systems

Mannino, M.V., 356, 715 Manolopoulos, Y., 681, 706 Manthey, R., 37, 701 Market basket, 666 Markowitz, V.M., 394, 715 Mark, L., 588, 714 Martella, G., 254, 702 Maryanski, F., 394, 718 Matos, V., 180, 649, 718 Mattos, N., 613, 704 Maugis, L., 613, 698 McAuliffe, M.L., 649, 701 McCarthy, D.R., 613, 715 McCreight, E.M., 115, 699 McCune, W.W., 37, 715 McGoveran, D., 37, 704 McJones, P.R., 36, 543, 698, 708 McLeod, D., 36, 356, 698, 709 McPherson, J., 66, 649, 709, 713 Measures, 654 Mecca, G., 649, 699 Media failure, 519 Meenakshi, K., 613, 699 Megiddo, N., 680, 710 Mehl, J.W., 36, 224, 698, 702 Mehrotra, S., 588, 715 Mehta, M., 587, 681, 715, 721 Melton, J., xxiv, 224, 715 Menasce, D.A., 588, 715 Mendelzon, A.O., 435, 681, 691, 708, 715, 719 Meo, R., 681, 716 Meredith, J., 475, 723 Merge sort, 139 Merlin, P.M., 356, 703 Merrett, T.H., 83, 180, 716 Methods interpreted vs. compiled, 639 Michel, R., 309, 703 Mikkilineni, K.P., 309, 716 Miller, R.J., 394, 681, 716, 725 Milo, T., 649, 691, 700, 715 Minibase software, 692 Minker, J., 36–37, 356, 435, 612, 702, 707, 716 Minoura, T., 588, 716 Misra, J., 588, 703 Missikoff, M., 475, 702 Mitchell, G., 356, 716 Modifying a table in SQL, 25 Mohan, C., xxiv, 518, 543, 588, 649, 712, 716

MOLAP, 655 Morimoto, Y., 681, 707, 716 Morishita, S., 612, 681, 705, 707, 716 Morrison, R., 698 Morris, K.A., 612, 716 Motro, A., 394, 717 Motwani, R., 681, 701 Mukkamala, R., 587, 717 Multidatabase system, 555 Multidimensional data model, 654 Multidimensional indexes, 108 Multilevel transactions, 683 Multiple-granularity locking, 502 Multiple-query optimization, 346 Multiset, 622 Multivalued dependencies, 423 Multiversion concurrency control, 512 Mumick, I.S., 254, 356, 613, 649, 704, 709, 717 Muntz, R.R., 588, 681, 713, 715 Muralikrishna, M., 309, 356, 587, 705, 717 Mutchler, D., 588, 711 MVDs, 423 Myers, A.C., 649, 714 Myllymaki, J., 691, 714 Nag, B., 691, 718 Named constraints in SQL, 28 Naming in distributed systems, 558 Naqvi, S.A., 612–613, 649, 700–701, 703, 717 Narang, I., 518, 716 Narasayya, V., 475, 703 Naughton, J.F., xxv, 115, 153, 309, 356, 475, 587, 612, 649, 680, 691, 697, 701–702, 705, 709, 714, 716, 718, 722, 724 Navathe, S.B., 20, 394, 518, 681, 697, 699, 706, 720, 722 Negri, M., 225, 717 Neimat, M-A., 136, 649, 707, 714 Nested loops join, 286 Nested queries, 192, 344 Nested relations nesting, 625 unnesting, 624 Nested transactions, 683 Nesting operation, 625 Newcomer, E., 691, 700 Nguyen, T., 691, 717 Ng, P., 587, 725 Ng, R.T., 66, 706, 711

Index 737

Nicolas, J-M., 37, 435, 707 Nievergelt, J., 115, 136, 706, 717 Nodine, M.H., 588 Nonvolatile storage, 39 Normal forms, 408 1NF, 408 2NF, 411 3NF, 410 Synthesis, 422 4NF, 426 5NF, 428 BCNF, 409 normalization, 416 tuning, 455 Normalization, 416, 438 Null values, 397 implementation, 50 in SQL, 32, 205 Nyberg, C., 153, 717 O’Neil, P., 20, 587, 680, 717 Obermarck, R., 587–588, 716–717, 725 Object identifiers, 626 Object-oriented DBMS, xxii, 642 Object-relational DBMS, xxii, 642 ODBC, 652 ODL and OQL, 642 ODL, 642 Oids, 626 OLAP, xxii, 466, 651 cross-tabulation, 658 database design, 661 pivoting, 658 roll-up and drill-down, 657 Olken, F., 254, 309, 356, 705, 717 OLTP, 650 Omiecinski, E., 518, 681, 697, 720 On-Line Analytic Processing (OLAP), xxii, 651 On-Line Transaction Processing (OLTP), 650 On-the-fly evaluation, 314 Ong, K., 649, 726 Ooi, B-C., 587, 714 Opaque types, 620 Optimistic concurrency control, 507 validation, 508 OQL, 642 ORDBMS database design, 632 Order of a B+ tree, 91 Orenstein, J., 649, 713 Osborn, S.L., 435, 714 Outer joins, 207

Overflow in hash join, 297 Overlap constraints, 373 Overloading, 629 Ozden, B., 691, 717 Ozsoyoglu, G., 180, 254, 356, 649, 691, 703, 710, 718 Ozsoyoglu, Z.M., 180, 356, 649, 714, 718, 721 Ozsu, M.T., 587, 718 Page abstraction, 38, 42 Page formats, 51 fixed-length records, 52 variable-length records, 53 Page replacement policy, 45–46 PageLSN, 524 Papadimitriou, C.H., 254, 518, 718 Papakonstantinou, Y., 588, 697 Paraboschi, S., 613, 699, 702 Parallel databases, 544 Parallelism data partitioning, 547 pipelined, 547 Parameteric query optimization, 346 Paredaens, J., 435, 704 Parent, C., 394, 722 Park, J., 254, 356, 718, 721 Partial dependencies, 411 Participation constraints, 367 Partitioned parallelism, 547 Partitioning phase in hash join, 296 Patel, J.M., 691, 718 Paton, N., 613, 705 Patterson, D.A., 66, 718 Paul, H., 66, 649, 718, 720 Peckham, J., 394, 718 Pelagatti, G., 225, 587, 702, 717 Petajan, E., 691, 718 Petrov, S.V., 435, 718 Pfeffer, A., 115, 649, 709 Phantom deadlocks, 574 Phantoms, 498 SQL, 504 Phipps, G., 612, 705 Physical data independence, 10, 554 Physical database design, 358, 436 Physical design choices to make, 438 clustered indexes, 444 co-clustering, 447 index selection, 439 index-only plans, 450 multiple-attribute indexes, 449

738 Database Management Systems

tuning the choice of indexes, 453 Physical schema, 8 Piatetsky-Shapiro, G., 356, 680, 706, 718 Pinning pages, 45 Pipelined evaluation, 313, 336, 338 Pipelined parallelism, 547 Pippenger, N., 136, 706 Pirahesh, H., 66, 356, 543, 588, 613, 649, 680, 704, 708–709, 713, 716–718, 721 Pirotte, A., 180, 713 Pistor, P., 66, 649, 714 Pivoting, 658 Platters on disks, 40 Polyinstantiation, 244 Poosala, V., 356, 718 Popek, G.J., 37, 699 Port, G.S., 613, 699 Potamianos, S., 613, 723 Pramanik, S., 309, 707 Precedence graph, 488 Predicate locking, 499 Prefetching pages, 48 Prefetching, 48 PrevLSN, 524 Price, T.G., 36, 355, 543, 702, 708, 721 Primary index, 79 Primary key, 28 Primary keys in SQL, 28 Primary keys, 359 Primary storage, 39 Primary term in a selection, 279 Primary vs. overflow pages, 117 Probing phase in hash join, 296 Prock, A., xxv Projections definition, 157 implementation, 280 Pruyne, J., xxv Psaila, G., 681, 698, 716 Pushing selections, 320 Putzolu, G.R., 36, 518, 543, 698, 708, 713 Pu, C., 587–588, 718 QBE, 255 aggregate operations, 260 conditions box, 261 domain variables, 256 duplicates, 257 example tables, 256 join queries, 258 ordering answers, 257 relational completeness, 267 unnamed fields, 263 updates, 264 Qian, X., 254, 718 Quass, D., 680, 717 Query block, 316 Query evaluation plan, 312 Query language, 11, 32 QBE, 255 relational completeness, 176 SQL, 181 Query modification, 229 Query optimization, 310, 346 bushy trees, 337 enumeration of alternative plans, 332 left-deep trees, 337 overview, 310 pushing selections, 320 reduction factors, 326–327 relational algebra equivalences, 327 rule-based, 346 SQL query block, 316 statistics, 325 Query tuning, 456 Query, 11 Quinlan, J.R., 681, 719 R Trees, 109 Rafiei, D., 681, 719 Raiha, K-J., 715 Raiha, K., 435 Rajaraman, A., 680, 709 Ramakrishnan, I.V., 613, 719 Ramakrishnan, R., 356, 394, 612–613, 649, 680–681, 691, 695, 697, 699–700, 711, 714, 716–717, 719, 721–722, 726 Ramakrishna, M.V., 136, 719 Ramamohanarao, K., 136, 612–613, 699, 719 Ramamritham, K., 518, 703, 710 Ramamurty, R., xxv Ramasamy, K., 680, 691, 718, 722 Randomized plan generation, 346 Ranganathan, M., 681, 706 Range partitioning, 548 Range queries, 81 Rao, P., 613, 719 Rao, S.G., 680, 719 Rastogi, R., 66, 588, 691, 701, 711, 715, 717 Reames, M., xxvi

Index 739

Record formats, 49 fixed-length records, 49 variable-length records, 50 Record, 22 Recoverability, 484 Recoverable schedule, 484 Recovery manager, 519 Recovery, 16 Analysis phase, 529 ARIES, 519 checkpointing, 528 compensation log record, 525 fuzzy checkpoint, 528 log, 13 loser transactions, 533 Redo phase, 531 three phases of restart, 529 update log record, 525 Recursive rules, 589 Redo phase of recovery, 531 Reduction factors, 326 Redundancy and anomalies, 397 Redundancy, 397 Reed, D.P., 518, 588, 719 Reeve, C.L., 587–588, 700, 720 Reference types, 633 Referential integrity, 31 Registering ADT methods, 620 Regression, 675 Reiner, D.S., 356, 712 Reisner, P., 224, 702 Reiter, R., 36, 719 Relation, 5, 22 cardinality, 24 degree, 24 instance, 22 legal instance, 26 schema, 22 Relational algebra, 156 division, 162 equivalences, 327 expression, 156 expressive power, 175 join, 160 projection, 157 renaming operation, 160 renaming, 159 selection, 156 set-operations, 157, 301 Relational calculus domain, 172 expressive power, 175 safety, 175 tuple, 168 Relational completeness, 176 QBE, 267 Relational database instance, 24 schema, 24 Relational model, 5, 21 Relationships in the ER model, 360 Renaming in relational algebra, 160 Replication asynchronous, 558, 567–568, 653 synchronous, 558, 567 Requirements analysis, 357 Restart after crash, 529 Result size estimation, 326 Reuter, A., 543, 691, 708–709, 719 Revoking privileges in SQL, 236 Richardson, J.E., 649, 66, 702 Riloff, E., 691, 719 Rishe, N., 356, 723 Rissanen, J., 435, 719 Rivest, R.J., 136 Rivest, R.L., 719 Robinson, J.T., 518, 713 Rohmer, J., 613, 719 ROLAP, 656 Roll-up, 657 Rosenkrantz, D.J., 588, 719 Rosenthal, A., 356, 691, 719, 721 Ross, K.A., 254, 649, 680, 703–704, 717, 720 Rotational delay for disks, 41 Rotem, D., 254, 356, 717, 722 Rothnie, J.B., 587–588, 700, 720 Round-robin partitioning, 548 Roussopoulos, M., 680, 720 Roussopoulos, N., 66, 356, 588, 680, 703, 714, 720 Row-level triggers, 606 Rozen, S., 475, 720 Rule-based query optimization, 346 Rules in databases, xxii Rusinkiewicz, M., 588, 691, 720 Ryan, T.A., 649, 707 Sacca, D., 613, 720 Sacks-Davis, R., 136, 719 Safe queries, 175 Sagalowicz, D., 725 Sager, T., 356, 715 Sagiv, Y., 356, 435, 613, 649, 698–699, 711, 715, 720

740 Database Management Systems

Sagonas, K.F., 612–613, 719–720 Salveter, S., 356, 722 Salzberg, B.J., 66, 83, 115, 153, 518, 714, 720 Samarati, P., 254, 702 Samet, H., 115, 720 Sandhu, R., 254, 711 Saraiya, Y., 612, 716 Sarawagi, S., 649, 680, 697, 720 Savasere, A., 681, 720 Sbattella, L., 225, 717 Scale-up, 546 Schedule, 479 avoid cascading abort, 485 conflict serializable, 488 recoverable, 484 serializable, 481, 484 strict, 490 view serializable, 490 Schek, H., 66, 649, 718, 720 Schell, R., 254, 715 Schema decomposition, 398, 412 Schema evolution, 455 Schema refinement, 358, 395 denormalization, 458 Schema tuning, 455 Schema, 22, 24 Schkolnick, M.M., 36, 475, 518, 699, 702, 707, 720 Schlageter, G., 588, 720 Schneider, D.A., 136, 153, 309, 356, 587, 705, 714 Scholl, M.H., 66, 649, 718, 720 Schryro, M., 691, 725 Schuh, D.T., 649, 701–702 Schumacher, L., xxv Schwarz, P., 543, 588, 716 Sciore, E., 356, 435, 691, 721–722 Scott, D.W., 681, 721 Search key for an index, 58 Search key, 72 Search space of plans, 332 Second Normal Form, 411 Secondary index, 79 Secondary storage, 39 Security, 17, 232–233 discretionary access control, 232 encryption, 248 mandatory access control, 232 privileges, 232 statistical database, 246 Seek time for disks, 41

Segev, A., 254, 356, 681, 691, 718, 721, 724 Selection condition conjunctive normal form, 277 term, 277 Selection pushing, 320 Selections definition, 156 Selfridge, P.G., 680, 721 Selinger, P.G., 36, 224, 254, 355, 543, 588, 702, 713, 721, 725 Sellis, T.K., 66, 356, 706, 711, 721 Semantic data model, 5 Semantic integration, 686 Semijoin reduction, 564 Semijoin, 564 Seminaive fixpoint evaluation, 601 Semistructured data, 690 Sequence set in a B+ tree, 90 Sequential flooding, 47 Sequential patterns, 673 Serializability graph, 488 Serializability, 481, 484, 488, 490 Serializable schedule, 484 Seshadri, P., xxv, 356, 612–613, 649, 681, 719, 721–722 Seshadri, S., 309, 356, 691, 701, 705, 709 Set comparisons in SQL, 194 Set operators in SQL, 188 Set-difference operation, 158 Sevcik, K.C., 115, 717 Shafer, J.C., 681, 698, 721 Shaft, U., xxv Shah, D., 475, 702 Shallow equality, 626 Shan, M-C., 649, 691, 705, 707, 711 Shapiro, L.D., xxiv, 309, 705, 721 Shared locks, 485 Shared-memory architecture, 545 Shared-nothing architecture, 545 Shasha, D., xxiv, 475, 518, 587, 720–721 Shatkay, H., 681, 721 Sheard, T., 37, 721 Shekita, E.J., 66, 356, 649, 702, 709, 718 Shenoy, S.T., 356, 721 Shepherd, J., 136, 719 Sheth, A.P., 394, 588, 691, 706, 714, 720, 722, 588 Shim, K., 649, 680, 703, 711 Shipman, D.W., 518, 587–588, 700, 720 Shmueli, O., 613, 691, 700, 712 Shockley, W., 254, 715

Index 741

Shoshani, A., 680–681, 721–722 Shrira, L., 649, 714 Shukla, A., xxv, 680, 722 Sibley, E.H., 20, 707 Siegel, M., 356, 691, 721–722 Silberschatz, A., 20, xxvi, 66, 518, 588, 691, 701, 711–712, 715, 717, 722 Silverstein, C., 681, 701 Simon, A.R., 224, 715 Simon, E., 475, 613, 721–722 Simoudis, E., 680, 706 Singhal, A., 588, 714 Sistla, A.P., 691, 710 Skeen, D., 587–588, 705, 722 Slot directories, 53 Slutz, D.R., 36, 702 Smith, D.C.P., 394, 722 Smith, J.M., 394, 722 Smith, K.P., 66, 254, 699, 722 Smith, P.D., 83, 722 Smyth, P., 680, 706 Snodgrass, R.T., 612–613, 649, 691, 724, 726 Soda, G., 475, 702 Solomon, M.H., 649, 701 Soloviev, V., 587, 715 Soparkar, N., 518, 691, 712, 722 Sorenson, P., 475, 720 Sort-merge join, 291 Sorted files, 70 Sorting applications, 137 blocked I/O, 145 double buffering, 147 external merge sort algorithm, 139 using B+ trees, 148 So, B., xxv Spaccapietra, S., 394, 703, 722 Specialization, 373 Speed-up, 546 Spyratos, N., 254, 699 SQL access-mode, 504 aggregate operations, 207 definition, 197 implementation, 302 ALL, 194, 199 ALTER TABLE, 228 ANY, 194, 199 AS, 187 authorization id, 233 BETWEEN, 443

CASCADE, 236 collations, 188 correlated queries, 193 CREATE DOMAIN, 216 CREATE TABLE, 24 creating views, 228 cursors, 211 ordering rows, 214 sensitivity, 214 updatability, 213 DATE values, 187 DELETE, 31 DISTINCT, 183–184 DROP TABLE, 228 dynamic, 215 embedded language programming, 208 EXCEPT, 188, 195 EXISTS, 189, 206 expressions, 187, 206 giving names to constraints, 28 grant option, 233 GROUP BY, 199 HAVING, 199 IN, 189 indexing, 81 INSERT, 25, 31 integrity constraints assertions, 31, 217 CHECK, 216 deferred checking, 507 domain constraints, 217 effect on modifications, 31 PRIMARY KEY, 28 table constraints, 31, 216 UNIQUE, 28 INTERSECT, 188, 195 IS NULL, 206 isolation-level, 504 nested subqueries definition, 192 implementation, 344 NOT, 184 null values, 205 ORDER BY, 214 outer joins, 207 phantoms, 504 privileges, 232 query block, 316 referential integrity enforcement, 31 REVOKE, 236 security, 233

742 Database Management Systems

SELECT-FROM-WHERE, 183 SOME, 194 strings, 187 transaction support, 504 transactions and constraints, 506 UNION, 188 UNIQUE, 206 UPDATE, 25, 31 view updates, 231 Srikant, R., 680–681, 698, 710, 722 Srinivasan, V., 518, 691, 717, 722 Srivastava, D., 254, 356, 612–613, 649, 680, 719–722 Srivastava, J., 254, 588, 680, 691, 713, 722–723 Stable storage, 521, 523 Stacey, D., 588, 723 Stachour, P., 254, 723 Stankovic, J.A., 518, 691, 710, 723 Statement-level triggers, 606 Static hashing, 117 Static indexes, 85 Statistical databases, 246, 660 Statistics maintained by DBMS, 325 Stavropoulos, H., xxv Stealing frames, 520 Stearns, R., 588, 719 Steel, T.B., 723 Stemple, D., 37, 721 Stewart, M., 153, 720 Stokes, L., 356, 709 Stonebraker, M., 20, 36–37, 66, 254, 309, 475, 588, 613, 648–649, 691, 698, 705–706, 710, 720, 723 Storage nonvolatile, 39 primary, secondary and tertiary, 39 stable, 521 Strict 2PL, 485 Strict schedule, 490 Strings in SQL, 187 Strong, H.R., 136, 706 Stuckey, P.J., 356, 613, 721 Sturgis, H.E., 588, 713 Subclass, 373 Subrahmanian, V.S., 254, 588, 612–613, 649, 691, 697, 709, 725–726 Subramanian, B., 649, 723 Sudarshan, S., 719, 20, xxv, 66, 254, 356, 612–613, 649, 691, 711, 719–722 Sudkamp, N., 66, 649, 714

Sun, W., 356, 723 Superclass, 373 Superkey, 27 Suri, R., 518, 724 Su, J., 649, 710 Su, S.Y.W., 309, 716 Swami, A., 356, 681, 697, 709, 723 Swift, T., 612–613, 719–720, 723 Synchronous replication, 558, 567 read-any write-all technique, 568 voting technique, 567 System catalogs, 7, 49, 59, 325, 558 Table, 22 Tanaka, H., 309, 707 Tanca, L., 612–613, 702, 707 Tang, N., xxvi Tannen, V.B., 649, 701 Tansel, A.U., 691, 724 Tan, C.K., 649, 701 Tan, J.S., 680, 723 Tan, K-L., 587, 714 Tay, Y.C., 518, 724 Teorey, T.J., 394, 724 Tertiary storage, 39 Therber, A., xxv Thevenin, J.M., 309, 703 Third Normal Form, 410, 419, 422 Thomas Write Rule, 510 Thomas, R.H., 588, 724 Thompson, G.R., 588, 701 Three-phase commit, 579 Thuraisingham, B., 254, 723 Tiberio, P., 475, 707 Timestamp concurrency control, 509 Timestamp concurrency control, 510 deadlock prevention in 2PL, 493 Todd, S.J.P., 36, 724 Toivonen, H., 681, 698, 724 Tokuyama, T., 681, 707 Tompa, F.W., 254, 701 Towsley, D., 518, 710 TP monitor, 682 Tracks in disks, 40 Traiger, I.L., 36, 518, 543, 588, 698, 702, 706, 708, 713, 724 Trail, 523 Transaction manager, 520 Transaction processing monitor, 682 Transaction table, 491 Transaction, 476–477 in SQL, 504

Index 743

abort, 479 blind write, 483 commit, 479 conflicting actions, 481 constraints in SQL, 506 distributed, 554 locks and performance, 463 management in a distributed DBMS, 571 multilevel and nested, 683 properties, 12, 478 read, 479 schedule, 479 write, 479 Transfer time for disks, 41 Transitive dependencies, 411 Transparent data distribution, 554 Trickey, H., 254, 704 Triggers, 590, 604 activation, 604 row vs. statement level, 606 use in replication, 570 Trivial FD, 406 Tsangaris, M., 649, 724 Tsatalos, O.G., 649, 701 Tsichritzis, D.C., 20, 711 Tsou, D., 435, 724 Tsukerman, A., 153, 720 Tsukuda, K., 66, 699 Tsur, S., 612–613, 700, 703 Tucherman, L., 37, 702 Tucker, A.B., 20, 724 Tufte, K., 691, 718 Tukey, J.W., 724 Tuning for concurrency, 463 Tuning, 358, 436, 438, 453 Tuple relational calculus, 168 Tuple, 22 Twichell, B.C., 66, 699 Two-phase commit, 575 Types complex vs. reference, 633 constructors, 621 extents, 630 object equality, 626 Ullman, J.D., 20, xxvi, 36, 83, 136, 356, 394, 435, 612–613, 680, 698–699, 709, 716, 719, 724 Undo phase of recovery, 533 Union compatibility, 158 Union operation, 157, 188 UNIQUE constraint in SQL, 28

Unique index, 80 Unnamed fields in QBE, 263 Unnesting operation, 624 Unrepeatable read, 483 Updatable cursors, 213 Updatable views, 230–231 Update log record, 525 Updates in QBE, 264 Urban, S.D., 394, 724 Uren, S., 153, 720 URL, 684 User-defined types, 619 Uthurusamy, R., 680, 706 Valdes, J., 691, 708 Valduriez, P., 475, 587, 718, 721 Validation in optimistic CC, 508 Van Emden, M., 612, 724 Van Gelder, A., 612, 716, 724 Van Gucht, D., xxiv, 180, 649, 680, 699, 719 Vandenberg, S.L., 649, 702, 723 Vardi, M.Y., 36, 435, 708, 724 Vaughan, B., 153, 720 Verkamo, A.I., 681, 698 Vertical partitioning, 438 Vianu, V., 20, 36, 435, 612, 649, 691, 697 Vidal, M., 394, 702 Vieille, L., 612–613, 649, 707, 725 View serializability, 490 View serializable schedule, 490 Views, 226, 228, 439 query modification, 229 updates on, 230 Viswanathan, S., 691, 710 Von Bultzingsloewen, G., 356, 691, 725 Von Halle, B., 475, 707 Vossen, G., 20, 725 Wade, B.W., 36, 224, 254, 543, 698, 702, 708, 713 Wagner, R.E., 115, 725 Walch, G., 66, 649, 714 Walker, A., 587, 612, 698, 725 Wallrath, M., 66, 649, 714 Wang, X.S., 588, 725 Ward, K., 356, 708 Warehouse, 571, 650–651 Warren, D.S., 612–613, 715, 719–720, 723 Watson, V., 36, 698 Weak entities, 370, 389 Weddell, G.E., 435, 725

744 Database Management Systems

Weihl, W., 543, 725 Weikum, G., 66, 649, 718, 720 Weinreb, D., 649, 713 Wenger, K., 691, 714 White, C., 588, 725 White, S.J., 649, 701 Widom, J., 37, 254, 613, 698, 702, 725–726 Wiederhold, G., 20, xxv, 66, 83, 254, 588, 708, 716, 718, 725 Wilkinson, W.K., 153, 309, 518, 699, 713 Williams, R., 587, 725 Wilms, P.F., 587, 649, 709, 725 Wilson, L.O., 680, 721 Wimmers, E.L., 681, 698 Winslett, M.S., 254, 722, 725 Wiorkowski, G., 475, 725 Wise, T.E., 66, 699 Wistrand, E., 691, 698 Woelk, D., 649, 712 Wolfson, O., 587, 691, 710 Wong, E., 356, 587–588, 700, 706, 720, 725 Wong, H.K.T., 356, 707 Wong, L., 649, 701 Wong, W., 518, 700 Woodruff, A., 691, 698 Wood, D., 309, 705 Workflow management, 683 Workloads and database design, 437 Wu, J., 649, 712 WWW, 249, 684, 686 Yajima, S., 588, 711 Yang, D., 394, 724 Yang, Y., 681, 725 Yannakakis, M., 356, 720 Yao, S.B., 518, 713 Yoshikawa, M., 588, 649, 710–711 Yost, R.A., 36, 587, 702, 725 Young, H.C., 153, 714 Youssefi, K., 356, 725 Yuan, L., 649, 718 Yu, C.T., 587, 725–726 Yu, J-B., 691, 718 Zaniolo, C., 36, 356, 435, 612–613, 649, 691, 703, 712, 720, 725–726 Zaot, M., 681, 698 Zdonik, S.B., xxv, 356, 649, 681, 716, 721, 723, 726 Zhang, A., 588, 706 Zhang, T., 681, 726

Zhang, W., 726 Zhao, W., 691, 723 Zhuge, Y., 254, 726 Zicari, R., 612–613, 649, 691, 726 Zloof, M.M., xxiv, 36, 270, 726 Zukowski, U., 612, 726 Zwilling, M.J., 649