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SYMBOLS AND
NUMERICS

* (asterisk)
performance issues, 200
SELECT queries, 127, 128

() (parentheses), 134

; (semicolon), 127

ANF (1st Normal Form)
denormalization, 161
described, 82-88, 403
tables, 284, 286-287

2NF (2nd Normal Form)
denormalization, 160, 161-162
described, 403
functional dependencies, 89-96
tables, 284-285

3NF (3rd Normal Form)
data warehouses, 169
denormalization, 157-159
described, 96-103, 403
tables, 284, 285-286, 287-288

4NF (4th Normal Form)
denormalization, 155-156
described, 107, 111-116
tables, 292-294

5NF (5th Normal Form)
denormalization, 156
described, 107, 116-121, 404
tables, 294-295
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A

abstracted class, 165
abstraction, 28-30, 404
access
frequency, separating fields by, 164
views, restricting, 210-211
Access (Microsoft)
datatypes, 331
field-setting options, 358, 359
active data
described, 404
and inactive data, separating, 163
adding table values, validation check, 48
addition, 133, 322
ad-hoc queries
database design support, 18
described, 404
aggregated query, 126, 135-137, 404
algorithm
described, 404
table, hashing, 68
aliases
short, improving SQL performance with, 201
table names, substituting in SELECT query,
128-130
ALTER TABLE command, 145
alternate indexing
described, 65, 404
foreign keys, 345, 348-352
optimizing performance, 209
post-development database, tuning, 198
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American National Standards Institute (ANSI)

American National Standards Institute (ANSI) as latest evolution of database modeling, 3
datatypes, 330 OLTP database model changes, 323
defined, 404 rewriting, 260

analysis standard database model, 225
company objectives, 226-228 approval, design issues, 260-261
considerations at root of, 222-223 arithmetical precedence, 133
data warehouse model ascending order, indexing, 68, 404

business rules, discovering, 248-252 asterisk (*)
company operations, establishing, 244-248 performance issues, 200
sample, 252-253 SELECT queries, 127, 128
static and transactional information, attribute, 40-42, 165, 404
separating, 243-244 auction house. See online auction house sample
described, 404 auto counters
existing system, 222 described, 404
generic and standardized models, 225 OLTP table, 385
normalization and data integrity, 224 performance tuning, 206
OLTP database model table records, 275
business rules, discovering, 232-234 tables, 393
categories and business rules, 234-237
company operations, establishing, 229-232
tables, adding, 240-241 B
performance, 224-225 backtracking, OLTP database
project management model tables, 295-302
budgeting, 255-256 Backus-Naur form, 127, 404
planning and timelines, 253-255 basic query, 126
putting into practice, 225-226 batch operations, 173
queries, improving through normalization, 224 BCNF (Boyce-Codd Normal Form)
requirements activity, 221 denormalization, 154-155
as step in database design, 219-220 described, 107, 108-111, 405

AND logical operator tables, 290-292
described, 132 BETWEEN range scans, 131, 404
performance, 204 binary objects

anomalies described, 46-47, 404
described, 404 specialized datatypes, 331
DKNF, 121 binary tree (BTree) indexes, 66-67, 385, 391, 405
normalization, 74-76 bitmap index, 66-68, 392, 404

ANSI (American National Standards Institute) black box code, 19, 166, 405
datatypes, 330 blocks of commands, 145
defined, 404 book publication sample database

application data warehouse
caching, 211-212 overall ERD, 437
complexity handled by object database model, 13 sales ERD, 438
database model, 5-6 metadata, changing, 145-146
defined, 3, 404 object versus relational database models, 166
dependence, minimizing to accommodate OLTP ERD, 436

changes, 19

446



business rules

queries
basic, 125, 127-129
composite, 143-144
filtering, 130-132
join, 137-141
nested, 141-143
precedence rules, utilizing, 134
sorting, 135
summary, creating, 136
raw data, 39
records, 40
tables
delete anomaly, 76
denormalizing, 153, 163-164
ERD, 50
fields, 38
identifying, non-identifying, and dependent
relationships, 58
insert anomaly, 75
many-to-many relationship, 54-55
1NF, 83-86
one-to-many relationship, 51, 52-53
one-to-one NULL tables, 105-107
one-to-one relationship, 51-52
primary key, 59
scripts creating, 60-61
2NF, 90-94
vertical structure, 41
zero-to-one relationship, 56-57
transactions, 145
bookstore. See online bookstore sample
Boolean logic
datatypes
Access, 331
data warehouse, 336
OLTR 368
EXISTS keyword, 142
WHERE clause filtering, 132
boxes (computer systems), 396
Boyce-Codd Normal Form. See BCNF
branch block, BTree index, 391
BTree (binary tree) indexes, 66-67, 385, 391, 405
budget/budgeting
accuracy, 254
described, 405
management, 255-256
project, overall, 223

buffering data into fast access memory. See cache
building blocks, database modeling
clusters, 70
constraints and validation, 47-48
datatypes, simple
numbers, 44-46
strings, 42-43
indexes
alternate indexing, 65
Bitmap, 66-68
BTree, 66
building, 68-69
described, 64-65
foreign key indexing, 65-66
information, data and data integrity, 37
keys
described, 58
foreign, 60-61
primary, 59
unique, 59-60
normalization
benefits, 49
described, 35, 48
potential hazards, 49
partitioning and parallel processing, 70
referential integrity, 63-64
sequences and auto counters, 70
tables
fields, 37-38
fields, columns and attributes, 40-42
records, 38-40
relationships, representing in ERDs, 49-58
views, 36, 69
business
company objectives, 226-228
standard database model, 225
business processes
data warehouse modeling, 183
described, 405
explaining, 219-220
operations, 222
requirements analysis, 221
business rules
analysis
data warehouse model, 248-252
described, 222
OLTP database model, 232-234
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business rules (continued)

business rules (continued)
code, storing in database
described, 358-360
event triggers, 363
external procedures, 364
macro, 364
stored function, 362
stored procedure, 360-362
described, 354-355, 405
encoding
data warehouse database model, 374
OLTP database model, 373-374
field level
data warehouse database model,
370-373,377-379
described, 364
OLTP database model, 364-370, 374-377
fields, explicitly declared, 357-358
normalization, normal forms,
and relations, 355-356
OLTP database model analysis
described, 232-233
one-to-many, 233-234
tables, online auction house sample, 262-265
relationship types, classifying, 356-357
table and relation level, 364
workplace database modeling, 24-27

C

C programming language, 47
cache
application, 211
defined, 405
OLTP databases, 212
calculations, complex, 354
candidate keys
BCNF
denormalization, 154-155
described, 81, 107, 108-111, 405
tables, 290-292
generally, 77-78, 405
Cartesian product, 138, 205
cascade
defined, 405
records, 64
update anomaly, 76
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cascade delete
described, 75-76, 405
referential integrity check, 269
categories
business rules, 234-237
company operations, 229-230
denormalizing, 298-299
functional, 14
hierarchy, 241, 245, 262
layers, 285-286
Central Processing Unit (CPU), 405
changes

INSERT, UPDATE, and DELETE commands, 144
removing latest unsaved (ROLLBACK command),

144-145

storing permanently (COMMIT command), 144-145

validation check, 48
changes, temporarily storing. See transactions
check constraints, 357-358, 405
child tables
cascading records to, 64
foreign keys, 60, 64
hierarchical database model, 8
many-to-many relationships, network database
model, 8-9
with optional parent tables, 273
class
defined, 165, 405
methods, encapsulating processing, 354
object versus, 165
relationships between, 166
classified ads for musicians. See online
musicians sample
client-server database model
described, 15, 405-406
performance tuning, 195-196
scale, OLTP versus, 15
clumsy or inelegant solution, 222
clustering, computer, 400-401
clusters
denormalization, 162
described, 70, 406
indexes and, 393
performance tuning, 198
tables, 385

Codd, Dr. E.F. (inventor of relational database), 11



crow’s foot table relationship

code, storing in database
described, 358-360
event triggers, 363
external procedures, 364
macro, 364
stored function, 362
stored procedure, 360-362
coding
business rules, 26
defined, 406
collection
illustrated, 13
multiple valued dependency
defined, 413
eliminating with 4NF, 115-116, 155-156
primary key, 79-80
operational relationship, 166
collection strings, 47
column
business rules
data warehouse database model,
370-373,377-379
described, 364
OLTP database model, 364-370, 374-377
data warehouse database sample, 349-352
described, 37-38, 40-42, 409
explicitly declared, 357-358
indexing too many, 65
OLTP database sample, 346-348
restricting values
constraints, 47-48
datatype, 4
structure
data warehouse database model, 323-329
OLTP database model, 320-323
validation, 26
combination, Cartesian product, 405
comma-delimited list
multiple valued dependency, 79-80, 413
non-normalized data, displaying, 84
splitting up, 4NF, 293
comments, separating in BCNF, 290
COMMIT transaction, 406
company objectives, 226-228
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company operations, establishing
data warehouse model analysis, 244-248
OLTP database auction sample
buyers, 231-232
categories, 229-230
general structure, 232
seller listings, 230-231
composite field index, 208
composite index
building, 68
described, 406
WHERE clause filtering, 203
composite key
described, 406
full functional dependence, 78-79
composite queries, 143-144
compressed indexes, 68
computer grids and clustering, 400-401
computer systems (boxes), 396
conceptual design, 20
concurrency/concurrent
client-server database, 195
data warehouse database, 196
described, 406
hardware, 173
OLTP database, 194, 198, 344
querying all fields, 200
configuration, 383, 406
constraints
business rules, 26
described, 406
referential integrity, ensuring, 64
validation, 47-48
construction step, 220, 406
copying
database replication, 399-400
fields between tables, 163
correlation calling query and subquery, 142-143
CPU (Central Processing Unit), 405
CREATE command, 145
CREATE TABLE command, 146
credit card strings, splitting up in 4NF, 293
cross join, 138, 205
crow’s foot (“many” side of one-to-many or
many-to-many relationship) table
relationship, 50-51, 406




currencies

currencies
datatypes
Access, 331
data warehouse database, 336, 338
OLTP database, 265, 333
field settings, 365-366
normalizing table, 321
table dependencies, 77
cyclic dependency
described, 80, 81, 406
eliminating in 5NF
denormalization, 156
described, 107, 116-121, 404
tables, 294-295

D

data
active, 163, 404
described, 4, 407
dynamic
defined, 408
indexing, 207
table indexing, 339
information, data and data integrity, 37
integrity, 17
raw, 38-39
SQL change commands, 126
static
caching, 211-212
data warehouse, 168, 243
described, 417
indexing, 207, 209, 339

transactional information, separating, 243-244

data definition language (DDL), 20, 407
data integrity, 37
Data Manipulation Language (DML), 407
data mart
to alleviate performance issues, 197
within data warehouse, 168-169
decision support, 16
described, 407
snowflake schema, 313
data warehouse database
analysis
business rules, discovering, 248-252

company operations, establishing, 244-248
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sample, 252-253
static and transactional information,
separating, 243-244

appending, indexing reports, 209
caching, 212
datatypes, 336-338
decision support, 15-16, 407
described, 167-169, 407
dimensional database

building step-by-step, 183

described, 175

fact tables, 190-191

snowflake schema, 178-182

star schema, 176-177

table types, 184-186

time to keep data, 183
encoding business rules, 374
fields

business rules, 370-373, 377-379

sample, 349-352

structure, 323-329
hybrid database, 16
indexes

creating, 345-346

sample, 349-352
materialized views, 387-390
memory needs, 395
operational use and decision-support

requirements, 172-173

referential integrity

described, 174

online auction house sample, 279-282
relational database model and, 173
sample ERD

book publication reviews, 437

book publication sales, 438

musicians, bands, and advertisements, 440

online auction house, 442

surrogate keys, 174

tables
child records with optional parents, 273
creating, 265-269
partitioning and parallel processing, 385
referential integrity, 279-282
refining, 308-316



denormalization

database
defined, 407
evolution, 3, 407
SQL languages for different brands, 125-126
structure change, 127
database block, 407
database concept, 4-5
database event, 27, 418
database model
application, 3, 5-6
decision support databases, 15-16, 407
defined, 3, 407
design
importance, 16-17
methods, 20-21
objectives, defining, 17-19
evolution of, 6-7
file systems, 7
functional categories, 14
hierarchical, 8
hybrid databases, 16
network, 8-9
object database model, 12-13
object-relational database model, 14
relational
benefits, 9
diagram illustrating, 9-10
history, 11-12
RDBMS, 11
transactional databases, 15
database procedures. See stored procedures
database rule, 27, 418
datatype
Access, 331
ANSI, 330
complex
binary objects, 46-47
collection strings, 47
described, 46, 406
reference pointers, 47
user-defined types, 47
described, 4, 329, 407
fields that may become multiples
(BIGSTRING), 268
formatting, 41
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indexing, 208
OLTP database model
field, specifying, 333-335
sample, 346-348
samples defining
data warehouse database model, 336-338
OLTP database model, 332-336
simple
described, 329-330
numbers, 44-46
strings, 42-43
specialized, 47, 331-332
dataware database
defined, 6
performance tuning
design phase, 197-198
factors, 196-197
dates
Access datatype, 331
join table, 366
simple datatypes, 329-330
dates and times, 45-46
datestamp. See timestamp
DDL (data definition language), 20, 407
decimal, 44, 407
Decision Support System (DSS),
15-16,172-173, 407
default values, 357, 407
delete anomaly, 75-76, 407
DELETE command
described, 126, 144, 407
filtering with WHERE clause, 198
older data in data warehouse, 183
referential integrity, preserving, 269
denormalization
active and inactive data, separating, 163
described, 152, 407
heavily and lightly access fields, separating, 164
nullable fields, removing, 152, 153-157
OLTP database model
refining, 308
rules, 295-298
performance tuning, 198, 224
specialized database objects, 162-163
summary fields and parent tables, 164




denormalization (continued)

denormalization (continued)

tables
BCNF, 290-292
1NF, 152, 161, 284, 286-287
2NF, 160, 161-162, 284-285
3NF, 157-159, 284, 285-286, 287-288
beyond 3NF, 289-290
4ANF, 292-294
5NF, 294-295

dependencies

cyclic
denormalization, 156
described, 80, 81, 406
5NF, 107, 116-121, 404
tables, 294-295

defined, 408

functional
described, 76, 410
determinant and, 77
full, 78-79
2NF, 89-96

multiple valued dependency
denormalizing 4NF, 155-156
described, 79-80, 413
eliminating with 4NF, 115-116
normal form, 81

transitive dependence, 77

dimension table
described, 168, 408
identifying and building, 183
dimensional database
building step-by-step, 183
described, 175
fact tables, 190-191
snowflake schema, 178-182
star schema, 176-177
table types, 184-186
time to keep data, 183
DISTINCT clause, 408
division precedence, 133
DKNF (Domain Key Normal Form),
107,121-122, 408
DML (Data Manipulation Language), 407
DOM (Document Object Model), 332
DOS file system, examining, 7
DROP TABLE command, 146
DSS (Decision Support System),
15-16,172-173, 407
duplication
avoiding, 223
removing through normalization
academic way, 80-81
analytical perspective, 277-278
anomalies, 74-76

dependent entity or table, 57, 58
descending order, indexing, 68, 404, 408
design
database model
importance, 16-17
methods, 20-21
objectives, defining, 17-19
dataware database model performance
tuning, 197-198
defined, 408
OLTP database model sample, 302-308
steps, 220
detail record, adding without master
record, 74-75, 411
determinant
BCNF normalization
denormalization, 154-155
described, 107, 108-111, 405
tables, 290-292
defined, 408
normalization generally, 76-77
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BCNF, 108-111, 290-292
benefits, 49

beyond 3NF, 289-290

building blocks, database modeling, 35
business rules, 355-356
candidate keys, 77-78

data integrity, 224

data warehouse database model, 308-312
dependencies, 78-80

described, 11, 48, 73-74, 413
determinant, 76-77

DKNF, 121-122

easy way, 81-82

excessive, 223

1NF, 82-88, 284, 286-287

4NF, 111-116, 292-294

5NF, 116-121, 294-295

as methodology, 221

OLTP database, 307

one-to-one NULL tables, 104-107
performance tuning, 198



potential hazards, 49
2NF, 89-96, 284-285
star schema, turning into snowflake
schema, 178-181
3NF, 96-103, 284, 285-286, 287-288
dynamic data
defined, 408
indexing, 207
table indexing, 339
dynamic strings
ANSI datatype, 330
described, 43, 419

employee database sample
composite table, 117
denormalizing table, 155-157, 159-160
dependencies, multiple valued, 80
normalizing table
BCNF, 110-111
5NF, 118-121
4ANF, 112-116
3NF, 97-98, 101-103
encoding business rules
data warehouse database model, 374
OLTP database model, 373-374
end-users
analysis, 222
data modeling for, 23
defined, 408
needs, listening to
company objectives, 226
importance of, 27-28
invoices, 227-228
number of
client-server database, 195
data warehouse database, 196
OLTP database, 194
performance, 193
power user versus, 357
entity, ERD. See tables
ERDs (Entity Relationship Diagrams)
conceptual design, 20
defined, 3, 408
simple database model, 25

error trap, 145
errors. See anomalies
ERWin database modeling tool
described, 221-222
5NF tables, 155, 156
event. See stored procedures
event triggers, 27, 363, 418
excluding specific records, 130-132
existing system
analysis, 222
usefulness, 254
expression, 202-203, 408
external procedures
code, storing in database, 364
described, 408

F

fact tables
building, 183
child records with optional parents, 273
data mart as, 197
described, 168, 408
dimensional database, 175, 190-191, 247
location dimension, 185-186
multiple joined by SQL code queries, 248
online auction sample
creating during design phase, 268-269
normalizing, 308-312
with referential integrity, 279-282
snowflake schema, 179
star schema, 177
time dimension, 184-185
fact-dimensional structure. See star schema
failover database, 397-399, 417
fear of indexing, overcoming, 206
field
business rules
data warehouse database model,
370-373,377-379
described, 364
OLTP database model, 364-370, 374-377
data warehouse database sample, 349-352
described, 37-38, 40-42, 409
explicitly declared, 357-358
indexing too many, 65




field (continued)

field (continued) referential integrity
OLTP database sample, 346-348 data warehouse database model, 280-282
restricting values described, 63-64
constraints, 47-48 OLTP database model, 274-279, 305
datatype, 4 sacrificing for performance, 208
structure tables, 270
data warehouse database model, 323-329 formal method, 409
OLTP database model, 320-323 format
validation, 26 customer represented in multiple fashions, 174
field list, 409 date and time, 45
5NF (5th Normal Form) display setting, 409
denormalization, 156 4NF (4th Normal Form)
described, 107, 116-121, 404 denormalization, 155-156
tables, 294-295 described, 107, 111-116
file system database, 7, 409 tables, 292-294
filtered query, 126 FROM clause, 409
filtering with WHERE clause front-end, 409
coding joins, 206 full functional dependence, 78-79, 409
described, 409 full outer join, 140-141, 410
performance tuning, 202-204 function
querying database using SELECT, 130-132 built-in, 204
finalization, business and technical defined, 410
design issues, 260-261 stored, 362, 417
ANF (1st Normal Form) functional categories, 14
denormalization, 161 functional dependencies
described, 82-88, 403 described, 76, 410
tables, 284, 286-287 determinant and, 77
fixed-length decimals, 44 2NF, 89-96
fixed-length numbers, 330 functional expressions, 202-203
fixed-length records, 409
fixed-length strings, 42-43, 409
flat files, 7, 409 G
floating-point number Gantt charts, 255
ANSI datatype, 330 gateways, 33
defined, 409 generic database model, 225, 410
INSERT command, 45 generic datatype, 332
foreign key granularity
dates, linking, 184 client-server database, 195
declaring as WITH NULL, 336 data warehouse modeling, 183, 197
described, 60-61, 409 described, 410
fact tables, 190-191 OLTP database, 194-195
1NF, 85, 87-88 too much, 49, 223
indexing, 65-66 graphics, 46-47, 331, 404
inner join, 137-138 grids, computer, 400-401, 410

GROUP BY clause, 135-137, 200, 410
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industry standard database model

hardware
computer grids and clustering, 400-401
computer systems (boxes), 396
costs, 223, 256
failover database, 397-399
memory needs, 396
RAID, 397
replication, 399-400
resource usage, data warehouses reducing, 173
hash index, 68, 393, 410
HAVING and WHERE clauses, mixing up, 204
heavily and lightly access fields, separating, 164
help, hiring, 223, 256
heterogeneous databases
described, 410
homogenous integration, 33
hierarchical database model, 7, 8, 410
homogenous system, 33, 410
hot block/hot blocking
defined, 164, 411
indexes, 69
human factor, database modeling
information, getting correct, 30-31
people, talking to right, 29-30
resource, people as, 27-28
hybrid databases, 16, 411
hyperlink, 331

IBM, 125
identifying relationship
described, 411
non-identifying relationship versus
1NF, 92-93
OLTP database, 306
tables, 272
tables, 57, 58
image, datatype storing (BINARY), 265
implementation, 220-221, 411
inactive data
active, separating, 163
described, 411

including specific records
described, 130-132
performance, improving, 202-204
Index Organized Table (10T), 68, 393, 411
Indexed Sequential Access Method. See ISAM
indexes. See also metadata
altering, 146
alternate
described, 65, 404
foreign keys, 345, 348-352
optimizing performance, 209
post-development database, tuning, 198
approaches, 339-341
bad times to create, 342-343
bitmap, 66-68, 392
BTree, 66, 385, 391
building, 68-69
caching, 211-212
clustered, 393
composite
building, 68
described, 406
WHERE clause filtering, 203
data warehouse database model,
345-346, 349-352
denormalization, 162
described, 64-65, 338-339, 411
dropping, 146
foreign key indexing, 65-66
hash keys and ISAM keys, 393
joins, 206
non-unique, 68, 208
OLTP database model, 343-348
partitions, 395
performance tuning
bad places to use, 209
fear, overcoming, 206
real-world applications, 207-209
types, 207
primary key and unique key field, 146
reading, improving performance, 200-201
what to index, when to index it,
and how to build, 342
industry standard database model, 225
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information, data and data integrity

information, data and data integrity, 37
inheritance, 13, 166
in-house, 411
inline constraint, 411
inner join
described, 137-138, 411
performance, 205
input mask setting, 411
insert anomaly, 74-75, 411
INSERT command
described, 126, 144, 411
fixed-length decimals, 44
floating-point numbers, 45
referential integrity check, 269
intangibility, 255
integer value primary keys, 59
integers
described, 44, 412
index datatypes, 208
integrity, 37
interface, application, 3
International Standards Institute (I1SO) quality
assurance model, 253
Internet Explorer (Microsoft), 412
intersecting tables
BCNF, 291-292
clusters for viewing, 70
described, 126, 412
highly complex, avoiding, 224
normal forms beyond 3NF, 81
performance tuning, 205-206
snowflake schema, 179
3NF, 97
vague specification (USING), 129
views, 386-387
intersection, 412
interviews, importance of, 228-229
1/0 activity
data warehouses, 212
filtering with WHERE clause
coding joins, 206
described, 409
performance tuning, 202-204
querying database using SELECT, 130-132
index reducing, 208
memory needs, 396
10T (Index Organized Table), 68, 393, 411
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ISAM (Indexed Sequential Access Method)
Access database, 393
described, 68, 411
performance, 207
ISO (International Standards Institute) quality
assurance model, 253
iterative, 412

J

Java, 412

joins
BCNF, 291-292
clusters for viewing, 70
described, 126, 412
highly complex, avoiding, 224
normal forms beyond 3NF, 81
performance tuning, 205-206
snowflake schema, 179
3NF, 97
vague specification (USING), 129
views, 386-387

Julian date, 45

K

keys. See also foreign key; primary key
composite
described, 406
full functional dependence, 78-79
fields, checking between tables, 48, 58,
338-339, 412
surrogate
auto counter, 276-277
BCNF, 108-109
data warehouse database model, 174
described, 59, 418
5NF, 294
OLTR 304
tables, 271
unique
candidate, 110
declaring, 335
described, 59-60, 419
keywords, 263
KISS rule, 412
kludge, 222, 412



multiple tables, aggregating with join queries

Index

L master table, 75-76
materialized views
data warehouse database model, 196, 387-390
denormalization, 162
described, 69, 413
fact hierarchical structures, replacing, 328-329
partitioning, 395
performance tuning, 198
tables, 384-385
views versus, 36
mathematical expression
described, 133
order of precedence, 132-134
memory
application caching, 211-212, 405
hardware needs, 396
merging records, 138, 205
messed-up database, sorting out, 34
metadata
changing, 145-146
database structure change commands, 127
described, 4, 413
slots, saving in 1NF, 86
tables fields expressing, 38
method
M database model design, 20-21
described, 166, 413
object model and, 165
methodology, normalization as, 221
Microsoft Access
datatypes, 331
field-setting options, 358, 359
Microsoft Internet Explorer, 412
Microsoft Windows
defined, 413
hardware reliability, 396
Microsoft Windows Explorer, 7
mirroring RAID, 397
module. See stored procedures
money. See currencies
multiple field indexes, 208
multiple tables, aggregating with join queries
cross join, 138
inner join, 137-138
outer join, 138-141
querying database using SELECT, 137-141
self join, 141

language, general data access. See SQL
(Structured Query Language)
large data sets. See materialized views
layers
categories, 285-286
snowflake schema, overabundance of, 179
left outer join, 138-139, 412
legacy system, 33, 412
LIKE operator, 202
Linux, 412
literal values, testing with TN set membership
operator, 143
locations
data warehouse database models, 246
dimension, 412
OLTP database model, 250
log files, 398
logical design, 20
logical operators (NOT, AND, and OR)
described, 132
performance, 204
lost data, preventing, 37

macro, 364, 412
maintenance costs, 223, 256
manageability
client-server databases, 196
data warehouse databases, 197
OLTP databases, 195
managers
finalization and approval, 260-261
sign-off responsibility, 254
talking to right, 29
many-to-many table relationship
classifying, 356
described, 53-55, 412
ANF
denormalizing, 155-156
normalizing, 115-116
OLTP database model, 263
many-to-one table relationship
2NF creating
described, 82
dynamic and static tables, 90-91
3NF, 97-103



multiple valued dependency

multiple valued dependency
described, 79-80, 413
eliminating with 4NF
denormalizing, 155-156
normalizing, 115-116
normal form, 81
multiplication precedence, 133

name fields in table, 41
natural keys, BCNF, 108-109

negative clauses, WHERE clause filtering, 202

negative filtering, 131
nested materialized view structure, 388-389
nested queries
described, 413
INSERT command, 126
joins, 206
querying database using SELECT, 141-143
network database model, 7, 8-9, 413
non-dependent entity or table, 57-58
non-identifying relationships
identifying relationships versus
1NF, 92-93
OLTP database, 306
tables, 272
tables, 57, 58
non-procedural language, SQL as, 124

non-static internal functions. See auto counters

non-unique index
described, 68
performance, 208
normal forms, reversing. See denormalization
normalization
analytical perspective, 277-278
anomalies, 74-76
benefits, 49
building blocks, database modeling, 35
business rules, 355-356
candidate keys, 77-78
data integrity, 224
data warehouse database model, 308-312
dependencies, 78-80
described, 11, 48, 73-74, 413
determinant, 76-77
excessive, 223
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forms explained
academic way, 80-81
BCNF, 108-111
DKNF, 121-122
easy way, 81-82
5NF, 116-121
1NF, 82-88
4NF, 111-116
one-to-one NULL tables, 104-107
2NF, 89-96
3NF, 96-103
as methodology, 221
OLTP database, 307
performance tuning, 198
potential hazards, 49
star schema, turning into snowflake
schema, 178-181
tables
BCNF, 290-292
beyond 3NF, 289-290
5NF, 294-295
1INF, 284, 286-287
4NF, 292-294
2NF, 284-285
3NF, 284, 285-286, 287-288
NOT logical operator
described, 132
performance, 204
NOT NULL constraint, 335, 413
NULL valued fields
described, 414
explicitly declared, 357
foreign key, 64, 65
indexing, 342
normalization beyond 3NF, 82
one-to-one tables, 104-107
removing from table, 51-52
nullable fields, denormalization, 153-157
number crunching, 354-355, 414
numbers
Access datatype
described, 331
field-setting options, 358, 359
ANSI datatype, 330
dates and times, 45-46
described, 44-46, 414
fixed-length, 44, 330



one-to-one NULL tables

floating-point
ANSI datatype, 330
defined, 409
INSERT command, 45
integers, 44
sequence, automatically generating, 385
simple datatypes, 329-330

o

object, 414
object database model
data warehouses versus, 168
described, 12-13, 165-166, 414
history, 7, 11
processing, encapsulating into class methods, 354
Object Database Query Language (ODQL), 125
Object Linked Embedding (OLE), 331
objectives
analysis, 222
defining in model design, 17-19
workplace database modeling, 24-25
object-relational database model
described, 414
functional categories, 14
history, 7
object model and, 165
ODQL (Object Database Query Language), 125
OLAP (On-Line Analytical process)
described, 414
rollup totals, 135
OLE (Object Linked Embedding), 331
OLTP (online transaction processing) database
analysis
business rules, discovering, 232-234
categories and business rules, 234-237
company operations, establishing, 229-232
tables, adding, 240-241
data warehouse database versus, 16, 167-168,
171,172-173
datatypes, 332-336, 346-348
denormalization, 282
described, 6, 15, 414
encoding business rules, 373-374
fields
business rules, 364-370, 374-377
sample, 346-348
structure, 320-323

>
()
©
[

hybrid database, 16
indexes, 346-348
memory needs, 395
model, 175
normalization
BCNF, 289, 290-292
DKNF, 289
5NF, 289, 294-295
1NF, 284, 286-287
4NF, 289, 292-294
overview, 282-283
reversing, 282
2NF, 284-285
3NF, 285-286, 287-288
online auction house sample
business rules, discovering, 232-241
company operations, establishing, 229-232
ERD, 441
performance tuning
caching, 212
design, 18
factors, 194-195
join problems, 205-206
querying all fields, 200
small transactions and high concurrency, 198
sample book publication ERD, 436
sample musicians, bands, and
advertisements ERD, 439
scale, client-server versus, 15
tables
backtracking and refining, 295-302
creating, 262-265
design sample, 302-308
partitioning and parallel processing, 385
referential integrity, 274-279
Web site sample, 241-243
ON clause, 414
one-to-many table relationships
classifying, 356
data warehouse model
analysis-design reworking, 277
snowflake schema, 179
star schema, 169, 189-190
denormalizing, 155-156
described, 52-53, 414
normal form, 82
one-to-one NULL tables, 104-107




one-to-one table relationships

one-to-one table relationships
classifying, 356
described, 51-52, 414
On-Line Analytical process (OLAP)
described, 414
rollup totals, 135
online auction house sample
application queries, 298-300
business rules
buyers, adding, 240-241
categories, 234-237
normalization, 232-233
one-to-many relationships, 233-234
seller listings, 238-239
company objectives, 226-228
data warehouse
business rules, 248-251, 370-373
company operations, 244-248
datatypes, 336-338
ERD, 324, 442
facts, dividing into, 309-311
fields, refining, 325-329, 340-341
indexing, 345
referential integrity, 279-282
tables, creating, 265-269
datatypes, 332, 333-335
OLTP database
analytical model, 262-263, 320
buyers, 231-232
categories, 229-230
child records with optional parents, 273
encoding business rules, 373-374
ERD, 441
field level business rules, 364-365, 364-370
fields, refining, 321-323
4NF, 293-294
general structure, 232
identifying versus non-identifying relationships, 272
indexing, 344-345
normalizing overview, 283
parent records without children, 273
primary and foreign keys, 270
referential integrity, 274-279
seller listings, 230-231
surrogate keys, 271
tables, creating, 264-265
3NF, 285-291
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online bookstore sample
data warehouse database
snowflake schema, 178-180
star schema, 169, 176-177, 181
time and location dimensions, 185-186
OLTP relational database model ERD, 175
simple database model ERD, 21
table
BCNF, 109
candidate keys, 78
creating, 146-148
denormalizing, 153-154, 158, 159
dependencies, 77, 79
1NF, 87-88
2NF, 94-96
3NF, 99-101
online musicians sample
auto counter, 393
classified ad Web site, 241-243
data warehouse model
analyzing, 252-253
creating, 187-190
denormalized, 315-316
designing, 312
ERD, 440
fact table, 313-314
field level business rules, 377-379
fields, datatypes, and indexing, 349-352
partitioning, 394-395
OLTP database model
denormalization, 308
designing, 302-303
ERD, 439
field level business rules, 374-377
fields, datatypes, and indexing, 346-348
identifying, non-identifying, and NULL valued
relationships, 306
materialized views, 388-390
normalization, 307
primary keys as surrogate keys, 304
referential integrity, 305
views, 386-387
tables
creating simple, 61-63
denormalizing, 161-162
online transaction processing database.
See OLTP database
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operating system, 7, 415 indexing
operational use requirements, 172-173 bad places to use, 209
operations, 415 fear, overcoming, 206
optimizer, SQL real-world applications, 207-209
automated query rewrite, 69 types, 207
described, 415 OLTP database model, 194-195
indexes, ignoring, 389 SQL queries
process, 65 auto counters, 206
OR logical operator filtering with WHERE clause, 198, 202-204
described, 132 HAVING and WHERE clauses, mixing up, 204
performance, 204 joins, 205-206
Oracle Database, 360 SELECT command, 200-201
ORDER BY clause, 134-135, 415 writing efficient, 198-200
orphaned record, 269 views, 210-211, 384
outer join permissible keys. See candidate keys
described, 138-141, 415 physical design, 10
performance tuning, 205 PINF (Projection Normal Form). See 5NF
overflow, indexing planned queries, 18
described, 66, 415 planning
performance problems, 207, 208 described, 222, 415

project management analysis, 253-255
PL/SQL (Programming Language for SQL), 360

P pointers, 331
politicizing issues, 30-31
page or block storage, 47 potential keys. See candidate keys
paper trail, 227-228, 415 power, raising number to, 134
papers, computerizing pile of, 32 power user, 357, 415
parallel processing, 70, 385, 415 precedence
parent tables defined, 415
cascading records to child tables, 64 querying database using SELECT, 132-134
hierarchical database model, 8 precision, number, 330
network database model, 8-9 primary key
primary key, 64 candidate key, 77-78, 108
records without children, 272-273 cyclic dependency, 80
summary fields, 164 described, 59, 416
parentheses (()), 134 inner join, 137-138
partitioning, 70, 385, 393-396, 415 multiple valued dependency, 79-80, 413
performance tuning normal forms
ad-hoc queries, 18 described, 80-82
analysis, 224-225 1NF, 82-88
application caching, 211-212 2NF, 89-96
client-server database model, 195-196 3NF, 96-103
dataware database model out of line, declaring, 335
design phase, 197-198 referential integrity
factors, 196-197 data warehouse database model, 280-282
described, 415 described, 63-64
design phase, 20, 260 OLTP database model, 274-279, 305

sacrificing for performance, 208
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primary key (continued) R
SELECT query, filtered with WHERE clause, 130, 198
as surrogate keys

data warehouse database, 338
OLTP database, 304

RAID (Redundant Array of Inexpensive
Disks), 397, 416
RAM (random access memory)
defined, 416

tables, 270
unique indexes, 68 OLTP databases, 173
problem, 222 ’ range of values

scans, 131
searches, WHERE clause filtering, 202
RDBMS (Relational Database Management
System), 11, 416
reaction time
client-server database, 195
data warehouse database, 196
OLTP database, 194
read only reporting index, 208
read-only environments. See also data warehouse
database
analysis stage, 223
standby databases, 398
read-write databases, 223

processes, business
data warehouse modeling, 183
described, 405
explaining, 219-220
operations, 222
requirements analysis, 221
products
data warehouse database models, 246
OLTP database model, 250
tables, arranging by date, 184-186
programming, file system databases, 7
Programming Language for SQL (PL/SQL), 360
project management analysis
budgeting, 255-256

planning and timelines, 253-255 record
Projection Normal Form (PJNF). See 5NF auto counters, 275
cascade, 64
child with optional parents, 273
Q described, 38-39, 416
query excluding specific, 130-132
ad-hoc, 18, 404 fixed-length, 409
aggregated, 126, 135-137, 404 orphaned, 269
automated query rewrite, 69 parent without children, 273
defined, 416 repeating groups, 135-137

single, searching, 202
variable-length, 153, 419
redundancy, minimizing. See normalization
Redundant Array of Inexpensive
Disks (RAID), 397, 416

improving through normalization
analysis, 224
tables, number of, 81
INSERT command, 126

SELECT \
aggregating with GROUP BY clause, 135-137 reference pointers, 47
basic, 127-130 referential integrity
composite queries, 143-144 building blocks, database modeling, 63-64
filtering with WHERE clause, 130-132, 198 data Wérehouse database model
multiple tables, aggregating with join queries, described, 174
137-141. 206 tables for online auction house sample, 279-282
nested queries, 141-143, 413 defined, 416
precedence, 132-134 OLTP database model

sorting with ORDER BY clause, 134-135 keys, 241, 305
SQL commands, 126 tables, 274-279
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performance tuning, 198
sacrificing for performance, 208
tables, 269
relation levels, business rules, 364
Relational Database Management System
(RDBMS), 11, 416
relational database model
benefits, 9
data warehouse database model, 173
described, 416
diagram illustrating, 9-10
history, 3, 6-7, 11-12
messed-up, sorting out, 34
RDBMS, 11
SQL and, 123
relations, business rules, 355-356
relationship types, business rules classifying,
356-357
relationships, ERDs showing

crow’s foot (“many” side of one-to-many or many-to-

many relationship), 50-51
dependent entity or table, 57, 58
described, 49-50
many-to-many, 53-55
non-dependent entity or table, 57-58
non-identifying relationship, 57, 58
one-to-many, 52-53
one-to-one, 51-52
zero, one, or many, 55-57
repeating groups of records, 135-137
replication

hardware, 399-400

method, 416
reporting database, 16
reports, decision-support database, 172
requirements analysis activity, 20, 221
resource, people as

optimizing, 254

workplace database modeling, 27-28
reverse key indexes, 68-69
right information, getting, 30-31
right outer join, 139-140, 416
ROLLBACK, 417
root block, BTree index, 391
rows, 39-40
rules. See business rules; stored procedures

S

SDK (Software Development Kit)
tools, 11, 353, 355, 417
2NF (2nd Normal Form)
denormalization, 160, 161-162
described, 403
functional dependencies, 89-96
tables, 284-285
security, views, 210-211
SELECT command
aggregating with GROUP BY clause, 135-137
basic, 127-130
composite queries, 143-144
described, 417
filtering with WHERE clause, 130-132, 198
multiple tables, aggregating with join queries,
137-141
nested queries, 141-143
performance tuning, 198, 199, 200-201
precedence, 132-134
sorting with ORDER BY clause, 134-135
self join, 141, 205, 417
self-contained (black-box) processing, 166
semicolon (), 127
semi-join, 417
semi-related tables, 5NF transformation, 118
sequences, auto counters and, 70, 393, 417
sequential number values. See auto counters
service transactions, 184-186
service window
client-server databases, 196
data warehouse databases, 197
OLTP databases, 195
set operators
membership operator, 132
merge operators, 143-144
WHERE clause filtering, 203
simple datatype, 417
single field indexes, 208
single record searches, 202
size
client-server databases, 195
data warehouse database, 196
OLTP databases, 194
table, filtering with WHERE clause, 203




snowflake schema

snowflake schema
data warehouse history data mart, 313
described, 417
dimensional database, 178-182
software development, intangibility of, 255
Software Development Kit (SDK) tools, 11, 353,
355, 417
sorted query
described, 417
INSERT command, 126
ORDER BY clause, 134-135, 415
special-case scenarios, 29-30
specialized class, 165
specialized database objects, 162-163
spreadsheets, converting from, 33-34
SQL (Structured Query Language)
changes to a database (INSERT, UPDATE, and
DELETE commands), 144
data change commands, 126
database structure change commands, 127
described, 124, 418
for different databases, 125-126
joins
clusters for viewing, 70
huge queries, as normalization hazard, 49
normal forms beyond 3NF, 81
performance tuning, 205-206
metadata, changing, 145-146
optimizer, 65
origins, 125
performance tuning
auto counters, 206
difficulty of, 197
filtering with WHERE clause, 198, 202-204
HAVING and WHERE clauses, mixing up, 204
joins, 205-206
SELECT command, 200-201
writing efficient, 198-200
query commands, 126
relational database modeling and, 123
SELECT queries
aggregating with GROUP BY clause, 135-137
basic, 127-130
composite queries, 143-144
filtering with WHERE clause, 130-132
multiple tables, aggregating with join queries,
137-141
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nested queries, 141-143
precedence, 132-134
sorting with ORDER BY clause, 134-135
transactions, 144-145
standardized models, 225
standby (failover) database, 397-399, 417
star schema
data warehouse databases
analysis, 245-247, 311
data mart, 168-169
static data, 244
tables, 265-267
described, 417
dimensional database, 176-177
static data
caching, 211-212
data warehouse, 168, 243
described, 417
indexing, 207, 209, 339
transactional information, separating, 243-244
storage, binary object, 47
stored function
code, storing in database, 362
described, 417
stored procedures
business rules, implementing, 26-27
code, storing in database, 358, 360-362
described, 417
function, 354
methods versus, 166
strings
datatypes
Access, 331
ANSI, 330
data warehouse, 333, 338
OLTP database, 333
simple, 329-330
described, 42-43, 417
fixed-length, 42-43, 409
pattern matcher, filtering with LIKE operator, 132
variable-length
ANSI datatype, 330
described, 43, 419
striping RAID, 397
structural refinement, 322
Structured Query Language. See SQL
subject area of business. See business processes



timestamp

subjects, 165-166
subqueries. See nested queries
SUBSTR function, precedence, 134
subtraction, 133
summary
fields and parent tables, denormalizing, 164
GROUP BY clause, creating with, 136
surrogate keys
auto counter, 276-277
BCNF, 108-109
data warehouse database model, 174
described, 59, 418
5NF, 294
OLTR 304
tables, 271

T

tables. See also keys; metadata
abstraction, 28-30
attributes, 40-42
business rules, 364
child records with optional parents, 273
data warehouse database model
creating, 265-269
referential integrity, 279-282
refining, 308-316
described, 418
dimensional database
fact, 190-191
handling, 184-186
fields, 37-38, 40-42
identifying versus non-identifying relationships, 272
joins, minimizing, 205
normalization and denormalization
BCNF, 290-292
beyond 3NF, 289-290
described, 282
5NF, 294-295
1NF, 284, 286-287
4NF, 292-294
2NF, 284-285
3NF, 284, 285-286, 287-288
OLTP database model
analysis, 240-241
backtracking and refining, 295-302
creating, 262-265

Index

design sample, 302-308
identifying, non-identifying, and NULL valued, 306
referential integrity, 274-279
parent records without children, 272-273
partitioning, 393-396
primary and foreign keys, 270
records
described, 38-39
unique identification (primary key), 59
referential integrity, 269
relationships, showing in ERDs
business rules, 26
crow’s foot (“many” side of one-to-many or
many-to-many relationship), 50-51
dependent entity or table, 57, 58
described, 49-50
identifying relationship, 57, 58
many-to-many, 53-55
non-dependent entity or table, 57-58
non-identifying relationship, 57, 58
one-to-many, 52-53
one-to-one, 51-52
zero, one, or many, 55-57
rows, 39-40
splitting into rate partitions, 70, 415
SQL code, easy construction of, 199
structure, performance tuning, 198
surrogate keys, 271
temporary, denormalization, 163
tuples, 39-40
technical specifications, 260
temporary tables, denormalizing, 163
3NF (3rd Normal Form)
data warehouses, 169
denormalization, 157-159
described, 96-103, 403
tables, 284, 285-286, 287-288
throughput, 173
timelines
described, 222, 418
project management analysis, 253-255
times, 45-46
timestamp
Access datatype, 331
data warehouse database models, 246
described, 45-46, 418
OLTP database model, 250



training costs

training costs, 223, 256 unique keys
transactional control, 418 candidate key, 110
transactional data, 243, 418 declaring, 335
transactional databases described, 59-60, 419
client-server model, 15, 405-406 UNIX
database model, 15 described, 419
defined, 6 file system, examining, 7
transactions hardware reliability, 396
COMMIT, 406 update anomaly, 76, 419
described, 144-145, 418 UPDATE command
dimension tables handling, 184-186 described, 126, 144, 419
event triggers, 363 filtering with WHERE clause, 198
size referential integrity, preserving, 174, 269
client-server, 195 users
data warehouse database, 197 analysis, 222
OLTP database, 194, 198 data modeling for, 23
static information, separating, 243-244 defined, 408
transitive dependence denormalizing, 299-300
described, 82, 418 needs, listening to
normalizing, 77, 81 company objectives, 226
3NF, 96-103 importance of, 27-28
transparency, 5, 400-401 invoices, 227-228
trigger, 27, 418. See also stored procedures number of
trivial multi-valued dependency, 79-80, 418 client-server database, 195
trucking company sample database data warehouse database, 196
event trigger, 363 OLTP database, 194
field settings, adding, 361-362 performance, 193
relationship types, 356 power user, 357
stored function, 362 user-defined datatype, 332
truncate, 418 user-defined types, 47
tuning. See performance tuning user-friendly, 419
tuning phase, 10
tuples, 39-40
type casting, 166 v
validation
check, explicitly declared field settings, 357-358
U constraints and, 47-48
unfavorable scenarios DKNF, 121-122
heterogeneous databases, homogenous value
integration, 33 checking between fields in different tables
legacy databases, converting, 33 described, 48, 58, 338-339, 412
messed-up database, sorting out, 34 foreign, 60-61
papers, computerizing pile of, 32 primary, 59
spreadsheets, converting from, 33-34 unique, 59-60
unique index constraints, business rules and, 26
described, 68 entry, requiring (NOT NULL constraint), 48
performance, 208 repeated structurally (collection arrays), 47
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zip code field, validating

Index

variable-length records workplace database modeling
described, 419 business rules, 24-27
NULL valued fields, no need to remove, 153 described, 23-24
variable-length strings human factor
ANSI datatype, 330 resource, people as, 27-28
described, 43, 419 right information, getting, 30-31
views talking to right people, 29-30
building blocks, database modeling, 36 objectives, 24-25
described, 69, 419 unfavorable scenarios
performance tuning, 210-211, 384 heterogeneous databases, homogenous
sample, 386-387 integration, 33
legacy databases, converting, 33
w messed-up database, sorting out, 34
papers, computerizing pile of, 32
WAN database replication, 399-400 spreadsheets, converting from, 33-34
Web site, 241-243. See also online auction
house sample; online bookstore sample;
online musicians sample X
WHERE clause filtering XML documents, 332
comparison conditions, 199-200
described, 419
functional expressions, 202-203 Z
HAVING clauses, mixing up, 204 zero factor, table relations, 344
indexes, sorted orders, and physical ordering, zero table relationship, 55-57
202-204 zip code field, validating, 366
Windows (Microsoft)
defined, 413

hardware reliability, 396
Windows Explorer (Microsoft), 7




































