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Index

SYMBOLS
«!=» operator precedence, 467
«#» character, 339
«$» token, 460
«%» character, 339
«*» notation for repetition, 461
«*» operator

as multiplicative operator, 170
effect, 151
precedence, 467

«,» operator
effect, 150
for sequence construction, examples of, 242
for sequence manipulation, 239, 240
in XPath expressions, 240
precedence, 467
sequence concatenation operator, 239, 240

«..»
abbreviation, 227
in path expressions, 226

«.» character in regular expressions
as metacharacter, 449, 450
as normal character, 449

«.» expression, 226
«//» abbreviation, 226, 228
«//» operator

precedence, 468
with «/descendant::», 230

«/» operator
as path operator, 208, 210
as root expression, 204, 205
associativity in path expressions, 210
in relative path expressions, 208
precedence, 468

«::»
in path expressions, 226
token, 459

«?» in BNF notation, 461
«@» abbreviation, 226, 227
«[]» operator precedence, 468
«[» character, 339, 451
«\» character, 451
«]» character, 339, 451
«|» operator

for combining sets of nodes, 234
precedence, 467

«+»
operator (binary), 467
operator effect, 151
operator (unary) precedence, 468
token, 460

«<<» operator for node comparison, 197
«<=» operator, 188, 467
«<» operator

handling, 90, 188
precedence, 467

«=» operator
for sequence processing, 24
precedence, 467
quantification and, 257

«>=» operator, 188, 467
«-» operator (unary) precedence, 468
«>» operator

handling, 90, 188
precedence, 467

«>>» operator
for node comparison, 197
precedence, 467

delimiters
«<!--», 37
«-->», 37

general comparison operators
«!=», 188
«<=», 188
«<», 188
«=», 188
«>=», 188
«>», 188

metacharacters
«$», 449, 450
«.», 449, 450
«ˆ», 449, 450

multicharacter escape
«\c», 452
«\C», 453
«\d», 452
«\D», 453
«\i», 452
«\I», 453
«\s», 452
«\S», 453
«\w», 453
«\W», 453
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«*»

«*»
as multiplication operator, 151, 170, 461
as occurrence indicator, 278
as regex quantifier, 449
as wildcard, 222, 223, 461
in syntax rules, 461

«+»
as binary addition operator, 151, 171, 467
as occurrence indicator, 278
as regex quantifier, 449
as unary addition operator, 151, 171, 468

«?»
as occurrence indicator, 278
as regex quantifier, 449
in syntax rules, 461
to match nillable elements, 282

«-»
as binary minus operator, 151, 171, 467
as unary minus operator, 151, 171, 468
in regular expressions, 450, 451
distinguishing minus from hyphen, 170,

461
operators in XPath 2.0

«!=», 188
«<<», 197
«<=», 188
«<», 188
«=», 188
«>=», 188
«>», 188
«>>», 197

quantifier symbols
«*», 449
«?», 449
«+», 449

single character escape
«\\», 452
«\n», 452
«\r», 452
«\t», 452

A
abbreviations

«..», 227
«//», 228
«@», 227

AbbrevReverseStep syntax,
463

abs() function
argument, 296
changes in XPath, 296
effect, 296
examples, 297

absolute paths
errors in, 206
examples, 207

AdditiveExpr syntax, 462
adjust-dateTime-to-timezone() function

defined, 297
effect, 297
examples, 298, 299
usage, 300

adjust-date-to-timezone() function
defined, 297
effect, 297
examples, 298, 299
usage, 300

adjust-time-to-timezone() function
argument, 297
data type, 297
effect, 297
examples, 298, 299
usage, 300

ancestor axis
defined, 215
diagram, 217

ancestor-or-self axis
defined, 216
diagram, 217

«and» operator
precedence, 467
XPath 2.0 syntax, 198, 459

«and» token, 460
AndExpr syntax, 198, 462
annotated node, 261
AnyKindTest

expression, 280
syntax , 465

anyURI, type casting rules, 79, 265
API, DOM level 3, 22
API, XPath, 21, 22
argument

and occurrence indicator, 161,
295

changes in XPath 2.0, 162
name, 294
notation, 294
types, 160

arguments conversion
in 1.0 mode, 295
in 2.0 mode, 295

arithmetic operators
cast as, 170
changes in XPath 2.0, 171
division, 170
multiplicative, 170
numeric types
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attributes matching. See also elements matching
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xs:decimal, 169, 171
xs:double, 169, 171
xs:float, 169, 171
xs:integer, 169, 171

rules for, 172
type promotion, 170
unary, 170

arithmetic using durations
date/time minus date/time, 179
date/time plus duration, 177
date/time types, 176, 177
duration divided by duration, 180
duration plus duration, 178
duration times number, 178
duration types, 176, 177

arithmetic using numbers. See numeric
arithmetic

associativity of «/» operator, 210
atom constructs (regular expressions)

Char, 449
charClass, 449
charClassExpr, 449

atom, defined (regular expressions), 449
atomic types

built-in, 77, 78
in XML Schema type hierarchy, 105
in XPath type hierarchy, 106
in XPath, use of, 78
primitive, 31, 77
xdt:anyAtomicType, 279
xdt:untypedAtomic, 279

atomic types, built-in
derived numeric, 78, 97
derived string, 78, 100
major, 78
minor, 78, 93
xdt:untypedAtomic, 78, 103

atomic types, primitive
xs:anyURI, 31, 93, 265
xs:base64Binary, 31, 93, 94, 265
xs:hexBinary, 31
xs:boolean, 31, 93, 266
xs:date, 31, 93, 266
xs:dateTime, 31, 93, 267
xs:decimal, 31, 93, 268
xs:double, 31, 93, 269
xs:duration, 31, 93, 95, 270
xs:float, 31, 93, 95, 271
xs:gDay, 31, 93, 272
xs:gMonth, 31, 93, 272
xs:gMonthDay, 31, 93, 272
xs:gYear, 31, 93, 272
xs:gYearMonth, 31, 93, 273
xs:NOTATION, 31, 93, 95, 273

xs:QName, 31, 93, 273
xs:string, 31, 93, 274
xs:time, 31, 93, 275

atomic values
atomization process, 31
built-in types, 30
matching of, 278
primitive types, 30
simple types, 41
XPath operations on, 2

atomic values, type casting
between derived types, 276
between primitive types, 264
overview, 262

atomic values, properties of
type label, 31
value, 31

atomic values, types of
boolean, 2, 31
dates, 2
integer, 2, 31
string, 2, 31
times, 2

AtomicType
syntax, 464
type casting in, 263

atomization
and data() function, 320, 321
defined, 108, 262
performing «cast as» operator, 263
performing «castable as» operator, 263

atomized operands, 187, 190
attribute declarations, 119
attribute declarations, global, 283
attribute node

defined, 37
matching rules, 283
name, 39
simple types of, 42
string value for, 40
typed value of, 41

AttributeName syntax, 465
AttributeNameOrWildcard syntax, 465
attributes matching. See also elements

matching
attribute tests, 283
examples, 284, 285
for AttribNameOrWildcard expression, 282
for AttributeName expression, 282
for BasicAttributeTest expression, 282
for SchemaAttributeTest expression, 284
rules, 283
syntax for, 281
using global attribute declarations, 283
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AttributeTest syntax

AttributeTest syntax, 464
avg() function

argument, 301
data type, 301
effect, 301
examples, 302

axis
defined, 215
in step expressions, 213
name in step, 226
names, 459

axis diagram
ancestor, 217
ancestor-or-self, 217
child, 218
descendant, 218
descendant-or-self, 218
following, 218
following-sibling, 219
parent, 219
preceding, 219
preceding-sibling, 219
self, 220

axis types
ancestor, 3, 215
ancestor-or-self, 215, 216
attribute, 3, 215, 216
child, 3, 215, 216
descendant, 3, 215, 216
descendant-or-self, 215, 216
following, 215, 216
following-sibling, 215, 216
namespace, 215, 216
parent, 215, 216
preceding, 215, 217
preceding-sibling, 215, 217
self, 215, 217

AxisStep expression
syntax, 463
with positional predicates, 233

B
backReference, defined, 453
backward compatibility, maintainability of, 9,

Appendix C
base URI

for document node, 44
for element node, 44
for namespace node, 44
for processing instruction node, 44
for text node, 44
for XPath data model, 43

overview, 125
using base-uri() function, 44

base64Binary data type, casting rules for,
265

base-uri() function
argument, 303
changes in 2.0, 302
data type, 303
effect with input-node, 303
effect without input-node, 303
examples, 303
usage, 303

BasicAttributeTest syntax, 464
BasicElementTest syntax, 464
binary data types, XML Schema

xs:base64Binary, 94
xs:hexBinary, 94

boolean data type, type casting rules for, 266
boolean expressions

AndExpr, 198
examples, 199
OrExpr, 198
syntax for, 198

boolean functions
boolean(), 292, 304
false(), 292, 343
not(), 292, 391
true(), 292, 439

boolean operators
«and», 198
conjunction operator, 150
disjunction operator, 150
«or», 198

boolean predicates, 232, 245
boolean() function

argument, 304
changes in 2.0, 304
data type, 304
effect, 304
examples, 305
expressions, 305
usage, 305
XSLT examples, 306

branch construct. See also piece construct
(regular expressions)

defined, 448
syntax, 448

built-in atomic datatypes. See atomic types,
built-in

C
Canonical XML, 54, 55
cardinality, 261
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CommentTest

In
de

x

«cast as» operator
as type operator, 151
precedence, 468
syntax, 262

«castable as» operator
as type operator, 151
precedence, 467
syntax, 262

CastableExpr syntax, 262, 462
CastExpr syntax, 262, 462
casting. See type casting
casts. See type casts
category escape, defined, 453
CDATA section, 56
ceiling() function

argument, 306
changes in 2.0, 306
data type, 306
effect, 307
examples, 307
usage, 307

character blocks
name, 453, 454
range, 453, 454

character categories
c (others), 456
L (letters), 455
M (marks), 456
N (numbers), 456
P (punctuation), 456
S (symbols), 456
Z (separators), 456

character class, 449, 450
character class escape constructs

backReference, 451
Category, 452
catEsc, 451
charClassEsc, 451
charProp, 452
complEsc, 451
IsBlock, 452
MultiCharEsc, 451
SingleCharEsc, 451

character class escapes
back references, 452, 453
category, 452, 453
complementary, 452, 453
multicharacter, 452, 453
single character, 452

character groups
negative group, 450
positive group, 450
subtraction group, 450
syntax for, 450

character groups constructs
charClassSub, 450
charGroup, 450
negCharGroup, 450
posCharGroup, 450

character mapping, 58
character range

defined, 450, 451
syntax for, 450

character range constructs
charOrEsc, 451
charRange, 451
codepointRange, 451
SingleChar, 451

characters in data model, 52
child axis

defined, 216
diagram, 218

child nodes, 44
closure principle, 4, 27
codepoint range, defined, 451
codepoints-to-string() function

argument, 308
changes in 2.0, 308
data type, 308
effect, 308
examples, 308
usage, 308

collations
default, 124, 326
overview, 123

collection() function
argument, 309
changes in 2.0, 309
data type, 309
effect, 309
working of, 131, 132

comma operator, 240, 241
comment node

defined, 37
matching, 280
name, 39
string value for, 40
typed value of, 41

comments construct
changes in XPath 2.0, 142
«comment()», 280
ExprComment expression, 142
ExprCommentContent expression,

142
comments syntax, 141
CommentTest

expression, 280
syntax for, 465
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compare() function

compare() function
argument, 310
changes in 2.0, 310
data type, 310
effect, 311
examples, 311
usage, 311

comparison operator types
general comparison, 188
value comparison, 181

ComparisonExpr syntax, 462
compatibility mode

in arithmetic expression, 117
in function call, 116, 117
in general comparison, 117
XPath 1.0, 116, 469
XSLT processors, 116

compatibility, schema-aware, 473
complementary escape, defined, 453
complex type. See also simple type

elements, 65
with complex content, 66
with simple content, 66

composability
closure principle, 27
feature of XPath expression, 27
integration with XML Schema, 4
principle of closure, 4
XQuery, 19
XSLT, 19

concat() function
argument, 312
changes in 2.0, 312
data type, 312
effect, 312
examples, 313
for string handling, 90
usage in XSLT, 313

concatenation operator
for sequence manipulation, 239, 250
sequence concatenation operator, 239, 240

conditional expressions
changes in XPath 2.0, 166
construct, 165
examples, 167
if..then..else, 165
IfExpr expression, 165, 462
syntax, 165

constructs for sequence manipulation. See also
XPath constructs

«every» expression, 239, 254
filter expressions, 239, 244
«for» expression, 247
numeric range operator («to»), 239, 242

sequence concatenation operator («,»), 239,
240

«some» expression, 239, 254
constructs, disallowed, 457
contains() function

argument, 314
changes in 2.0, 314
data type, 314
effect, 314
examples, 316
usage, 316

context information returning functions
base-uri(), 294
collection(), 294
current-date(), 294
current-dateTime(), 294
current-time(), 294
default-collation(), 294
doc(), 294
implicit-timezone(), 294
last(), 294
position(), 294

context item expressions
changes in XPath 2.0, 157
ContextItemExpr, 156, 463
syntax, 156
usage, 157

context item, defined, 245
context node, 126, 127
context position, 245
context size, 245
ContextItemExpr expression syntax, 156, 463
CORBA IDL interface, 22
count() function

argument, 316
changes in 2.0, 316
data type, 316
effect, 316
examples, 317
usage, 317

current date and time functions
current-date(), 129, 318
current-dateTime(), 129, 318
current-time(), 129, 318

current-date() function
changes in 2.0, 318
data type, 319
effect, 319
examples, 319
usage, 319

current-dateTime() function
changes in 2.0, 318
data type, 319
effect, 319
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derived numeric types
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examples, 319
usage, 319

current-time() function
changes in 2.0, 318
data type, 319
effect, 319
examples, 319
usage, 319

D
data model for representing XML documents

attributes, 5
comments, 5
document nodes, 5
elements, 5
namespace nodes, 5
processing instructions, 5
text nodes, 5
type annotation, 5

data model of XPath 2.0
atomic values, 2, 30
nodes and trees, 33
sequences, 2, 28
trees, 2

data() function
argument, 320
atomization process, 320, 321
changes in 2.0, 320
data type, 320
effect, 320
examples, 321
for obtaining typed node value, 41
usage, 321

database query language
optimization aspects, 20
strongly typed language concerns, 20

datatypes in XML Schema. See XML Schema
datatypes

date and time functions
adjust-dateTime-to-timezone(), 293, 297
adjust-date-to-timezone(), 293, 297
adjust-time-totimezone(), 293, 297
adjust-time-to-timezone(), 297
current-date(), 293
current-dateTime(), 293
current-time(), 293
implicit-timezone(), 293

date/time data types
arithmetic operations on, 177, 179
casting rules for, 266, 267
xs:date, 177
xs:dateTime, 176, 177
xs:time, 176, 177

day-from-date() function
argument, 322
changes in 2.0, 322
data type, 322
effect, 322
examples, 322

day-from-dateTime() function
argument, 322
changes in 2.0, 322
data type, 322
effect, 322
examples, 322

days-from-dayTimeDuration() function
argument, 323
changes in 2.0, 323
data type, 323
effect, 323
examples, 323

dayTimeDuration data type, casting rules for,
268

decimal casting error, 480
decimal data type, casting rules for,

268
deep-equal() function

changes in 2.0, 324
defined, 323
effect, 324
examples, 325
usage, 326

default collation, 124
default namespace

for elements and functions,
119

for elements and types, 118
for functions, 119, 123
in XPath 1.0, 118
in XPath 2.0, 118
in XSLT, 119

default-collation() function
defined, 326
usage, 327

derived numeric types
xs:byte, 97
xs:int, 97
xs:long, 97
xs:negativeInteger, 97
xs:nonNegativeInteger, 97
xs:nonPositiveInteger, 97
xs:positiveInteger, 97
xs:short, 97
xs:unsignedByte, 97
xs:unsignedInt, 97
xs:unsignedLong, 97
xs:unsignedShort, 97
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derived string types

derived string types
xs:ENTITY, 100, 102
xs:ID, 100, 102
xs:IDREF, 100, 102
xs:language, 100, 102
xs:Name, 100, 102
xs:NCName, 100, 102
xs:NMTOKEN, 100, 102
xs:normalizedString, 100, 102
xs:string, 100, 102
xs:token, 100, 102

descendant axis
defined, 216
diagram, 218

descendant-or-self axis
defined, 216
diagram, 218

diagnostic functions
error(), 294
trace(), 294

disallowed constructs, 457
distinct-values() function

defined, 327
effect, 327
examples, 328
usage, 328

«div» operator, 170, 467
division by zero error, 480
doc() function

defined, 329
examples, 331
in the evaluation context, 131,

132
usage, 331

document node
base-URI for, 44
defined, 37
matching, 280
name, 39
string value for, 40
typed value of, 41

Document Object Model. See DOM
document order, 59, 211
document() function, 131, 132
DocumentTest

expression, 280
syntax, 465

document-uri() function
defined, 332
usage, 332

DOM. See also Java; XML DOM
DOM level 3, 22
DOM4J, 22
interaction with XPath, 22

JDOM, 22
methods, 21

DOM4J, 22
double data type, casting rules for, 269
DTD for XHTML, 70
duplicates, 211
duration functions

days-from-duration(), 293
hours-from-duration(), 293
minutes-from-duration(), 293
seconds-from-duration(), 293
subtract-dates-yielding-dayTimeDuration(), 293
subtract-dates-yielding-yearMonthDuration(),

293
years-from-duration(), 293

durations data types
arithmetic operations on, 178, 180
type casting rules for, 270
xdt:dayTimeDuration, 176
xdt:yearMonthDuration, 176, 177

dynamic error, 258, 476, 479
dynamic evaluation context

documents and collections, 131
dynamic variables, 129
focus, 126
function implementations, 129

dynamic type checking, 110, 111
dynamic typing, 62
dynamic variables, 129

E
effective boolean value, 117, 243, 255, 257,

304
element declarations in schema

as schema component, 119
for elements with attributes, 65
for elements with element-only content, 67
for elements with mixed content, 66
for elements with simple content, 65
global, 283

element names, 459
element node

base-URI for, 44
defined, 37
in tree model, 35
matching, 280, 282
name, 39
non-simple types of, 42
string value for, 40
typed value of, 41

ElementName syntax, 465
ElementNameOrWildcard syntax, 465
element-only content, elements with, 66, 67
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evaluation context, XPath
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elements matching. See also attributes
matching

examples, 284, 285
for BasicElementTest expression, 282
for ElementName expression, 282
for ElementNameOrWildcard expression,

282
for SchemaElementTest expression,

284
for TypeName expression, 282
rules, 282
syntax for, 281
using global element declarations, 283

ElementTest syntax, 464
embedded language feature of XPath,

23
«empty()» construct, 278
empty() function

defined, 333
effect, 333
examples, 333
usage, 334

empty-element tag, 37
ends-with() function

defined, 334
effect, 335
examples, 335
usage, 335

ENTITIES as non atomic data types,
104

«eq» operator
in XPath 2.0, 6
precedence, 467

«eq» operator definition for data types
numeric, 183
xs:anyURI, 184
xs:base64Binary, 184
xs:boolean, 183
xs:date, 183
xs:dateTime, 183
xs:duration, 184
xs:gDay, 183
xs:gMonth, 183
xs:gMonthDay, 183
xs:gYear, 183
xs:gYearMonth, 183
xs:hexBinary, 184
xs:NOTATION, 184
xs:QName, 184
xs:string, 182
xs:time, 183

error() function
defined, 336
effect, 336

examples, 336
usage, 337

errors
dynamic, 258
in «every» expression, 258
in «some» expression, 258
runtime, 258

errors in functions and operators
FOAR0001, 480
FOAR0002, 480
FOCA0001, 480
FOCA0002, 480
FOCA0003, 481
FOCA0004, 481
FOCA0005, 481
FOCH0001, 481
FOCH0002, 481
FOCH0003, 481
FOCH0004, 481
FODC0001, 482
FODC0004, 482
FODC0005, 482
FODT0001, 482
FODT0002, 482
FONC0001, 483
FONS0003, 483
FONS0004, 483
FONS0005, 483
FORG0001, 483
FORG0002, 483
FORG0003, 484
FORG0004, 484
FORG0005, 484
FORG0007, 484
FORG0009, 484
FORX0001, 484
FORX0002, 484
FORX0003, 485
FORX0004, 485
FOTY0011, 485
FOTY0012, 485

escapes (regular expressions)
backReference, 453
category, 453
complementary, 453
multicharacter, 452
single character, 452

escape-uri() function
defined, 337
examples, 338
usage, 338

evaluation context, XPath
dynamic, 126
static, 115
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«every»

«every»
keyword, 460
operator precedence, 467

«every» expression
as quantified expression, 239
as universal quantifier, 255
errors in, 258
examples, 257
for sequence manipulation, 254
with «for» expression, 255

exactly-one() function
defined, 340
examples, 340
usage, 341

«except» operator
for nodes combining, 234
in XPath 1.0, 237
in XPath 2.0, 6
precedence, 467

existential quantifier. See «some» expression
exists() function

defined, 341
examples, 341
usage, 342

expanded QName, 39, 48. See also lexical
QName

expanded QName, parts of
local, 39
namespace URI, 39

expanded-QName() function
defined, 342
examples, 343
usage, 343

Expr expression, 136, 240, 461
expression compatibility mode, 117
expression contruct

AdditiveExpr, 138
AndExpr, 138
CastableExpr, 138
CastExpr, 138
ComparisonExpr, 138
example, 137, 139
Expr, 137
ExprSingle, 137
ForExpr, 137
IfExpr, 137
InstanceOfExpr, 138
IntersectExceptExpr, 138
MultiplicativeExpr, 138
OrExpr, 137, 138
PathExpr, 138
QuantifiedExpr, 137
RangeExpr, 138
syntax for, 136, 137

TreatExpr, 138
UnaryExpr, 138
UnionExpr, 138

expression language, 1, 2
expressions using arithmetic operators

AdditiveExpr, 170
MultiplicativeExpr, 170
UnaryExpr, 170

ExprSingle expression, 240, 461
Extensible Stylesheet Language. See XSL

F
false() function

defined, 343
usage, 344
XSLT example, 344

filter expressions
defined, 244
examples, 246
FilterExpr, 244
for sequence manipulation, 239, 244
predicate, 244
rules for, 244, 245

filter expressions, predicates evaluation in
context item, 245
context position, 245
context size, 245

FilterExpr expression, 244, 246, 247, 463
float data type, casting rules for, 271
floor() function

defined, 344
examples, 345
usage, 345

focus, 126, 127
following axis

defined, 216
diagram, 218

following-sibling axis
defined, 216
diagram, 219

«for»
keyword, 460
operator precedence, 467

«for» expression
as mapping expression, 239
for combining multiple sequences, 250
for sequence manipulation, 239, 247
for sequence mapping, 248
ForExpr, 247
syntax, 247
usage in XMLSpy, 252
VarName, 247
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hours-from-duration() function
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ForExpr syntax, 461
ForwardAxis syntax, 464
ForwardStep syntax, 463
fragment identifiers

HTML, 19
in URIs, 18

full path expressions
«/», 204, 205
absolute paths, 206
RelativePathExpr, 204
syntax, 204

function call expression
Argument, 158
ExprSingle, 158
FunctionCall, 158
FunctionName, 158
syntax, 158

function implementations in dynamic context
current date and time, 129
timezones, 130

function names, 292, 459
FunctionCall syntax, 158, 463
FunctionName syntax, 463
functions argument. See argument
functions definitions, 296
functions for aggregating sequences

avg (), 6, 293
count (), 6, 293
max (), 6, 293
min(), 6, 293
sum (), 6, 293

functions for handling strings
concat(), 90, 292
contains(), 90, 292
ends-with(), 6, 90, 292
lower-case(), 90, 292
matches(), 91, 292
normalize-space(), 90, 292
normalize-unicode(), 90, 292
replace(), 91, 292
starts-with(), 90, 292
string-join(), 90, 292
string-length(), 90, 292
substring(), 90, 293
substring-after(), 90, 293
substring-before(), 90, 293
tokenize(), 91, 293
upper-case(), 90, 293

function name
default namespace, 123
local name, 123
namespace URI, 123

functions on
QNames, 293

sequences, 293
URIs, 293

functions, side effects, 163
functions, types of

aggregation, 293
asserting static type, 294
boolean, 292
date and time, 293
diagnostic, 294
duration, 293
for finding nodes, 294
numeric, 292
returning context information, 294
returning properties of nodes, 293
string, 292

G
gDay data type, casting rules for, 272
GEDCOM specification, 69
«ge» operator

in XPath 2.0, 6
precedence, 467

general comparisons. See also value
comparisons

changes in XPath 2.0, 189
comparison with value comparisons,

189
compatibility concerns, 189
examples of, 195
rules for, 190

GeneralComp expression syntax, 462
global element declarations, 283
gMonth data type, casting rules for,

272
gMonthDay data type, casting rules for,

272
«gt» operator, 6
gYear data type, casting rules for, 272
gYearMonth data type, casting rules for,

273

H
hexBinary data type

encoding, 94
type casting rules for, 273

host language, 115, 118, 120
hours-from-dateTime() function

defined, 346
examples, 346

hours-from-duration() function
defined, 347
examples, 347
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hours-from-time() function

hours-from-time() function
defined, 346
examples, 346

HTML
and XPointer, 18
fragment identifier, 19
URI, 18

hyperlinking standard. See XLink

I
i18n specification, 8
id() function

and validation, 349
defined, 347
effect, 348
examples, 349
usage, 349

ID value, 50
«idiv» operator

in XPath 2.0, 6, 170
precedence, 467

IDREF attribute, 51
idref() function

and validation, 351
defined, 350
example, 351

IDREFS
as non atomic data types, 104
attributes, 51

«if»
as conditional expression, 6, 165
keyword, 459
operator precedence, 467

«if..then..else» construct, 165
IfExpr syntax, 165, 462
implicit-timezone() function

defined, 352
example, 352

index-of() function
defined, 353
examples, 354

InfoSet
canonical XML, 55
interaction with XPath, 16
PSVI, 17

InfoSet information items classification
core, 54
non-core, 54

in-scope
functions, 122
namespaces, 117
schema definitions, 119
variables, 121

in-scope-prefixes() function
defined, 354
examples, 355
usage, 355

insert-before() function
defined, 356
examples, 356
usage, 357

instance of a sequence, 261
«instance of» expressions

examples of, 288
syntax for, 280
use of, 288

«instance of» operator
as type operator, 151
in type casting, 287, 288
precedence, 467
sequence type descriptors and, 277

InstanceOfExpr
expression, 287
syntax, 462

integer casting error, 481
integer division operator, 6
International Resource Identifier. See IRI
internationalization specification, 8
interoperability, 8
«intersect» operator

for nodes combining, 234, 236, 237
in XPath 2.0, 6
precedence, 467

IntersectExceptExpr syntax, 462
IRI, 17. See also URI
«is» operator

for node comparison, 196
in XPath 2.0, 6

«item()» symbol, 278
item type, defined, 261
ItemType expression

for atomic types matching, 278
for nodes matching, 279
syntax for, 464

J
Java

API standards, 22
interaction with XPath, 21, 22
interface, 22
optimization concerns, 20
strongly typed language, 20

Java API for XML processing. See JAXP 1.3, 22
Java Community Process, 22
JAXP 1.3, 22
JDOM, 22
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month-from-dateTime() function
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K
kind tests

construct for node matching, 279
examples, 225
overview, 224
usage, 225

KindTest expression, syntax for
AnyKindTest, 224
CommentTest, 224
DocumentTest, 224
PITest, 224
TextTest, 224

L
lang() function

defined, 357
examples, 358
usage, 359

language errors. See XPath language errors
last() function

defined, 359
usage, 360, 361

«le» operator
in XPath 2.0, 6, 181
precedence, 467

lexical constructs
comments, 141
overview, 140
whitespace handling, 141

lexical QName, 39, 48, 49. See also expanded
QName

lexical QName expression, parts of
local, 39
prefix, 39

lists of union type, 42
literal syntax, 463
local-name() function

defined, 363
examples, 364
usage, 364
xslt example, 365

local-name-from-QName() function
defined, 365
examples, 366

logic, predicate, 23
lower-case() function

defined, 366
examples, 367
usage, 367

«lt» operator
in XPath 2.0, 6, 181
precedence, 467

M
major atomic types

xdt:dayTimeDuration, 92
xdt:yearMonthDuration, 92
xs:anyURI, 79
xs:boolean, 80
xs:date, 80
xs:dateTime, 82
xs:decimal, 83
xs:double, 83
xs:integer, 86
xs:QName, 87
xs:string, 89
xs:time, 91

mapping
expression, 3, 30, 239
of sequence, 248

matches() function
defined, 368
examples, 369
option effect, 369
usage, 370

max() function
defined, 370
examples, 371
usage, 371

min() function
defined, 371
examples, 372

minor atomic types
binary, 94
partial, 93
single-precision floating point,

95
xs:duration, 95
xs:NOTATION, 95

minutes-from-dateTime() function
defined, 373
examples, 373

minutes-from-duration() function
defined, 374
examples, 374

minutes-from-time() function
defined, 373
examples, 373

mixed content, elements with, 66
«mod» operator, 170, 467
month-from-date() function

defined, 374
examples, 375

month-from-dateTime() function
defined, 374
examples, 375
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months-from-duration() function

months-from-duration() function
defined, 375
examples, 376

multicharacter escape, defined, 452
MultiCharEsc expression, defined, 452
multiplicative operators

«*», 170
div, 170
idiv, 170
mod, 170

MultiplicativeExpr syntax, 462

N
name() function

defined, 376
effect, 377
examples, 379
usage, 377

names constructs
examples, 147
LocalPart, 146
NCName, 146
NCNameChar, 146
Prefix, 146
QName, 146
syntax for, 146
XSLT usage, 148

names of nodes
attributes, 39
comment, 39
document, 39
elements, 39
namespace, 39
processing instruction, 39
text, 39

namespace declaration
default, 39
for namespace prefix, 18, 46, 47
for namespace URI, 46, 47

namespace node
base-URI for, 44
defined, 38
typed value of, 41

namespace prefix
declaration, 18, 46, 47
xdt, 32
xs, 32

namespace sensitive content, 49
namespace URI, 39, 46, 47
namespaces

axis, 50
default, 118
in data model, 48

in-scope, 117
IRI, 17
of node, 45
URI, 17, 46, 47
XML Namespaces 1.1, 18

namespace-uri() function
defined, 379
examples, 380
usage, 380

namespace-uri-for-prefix() function
defined, 381
examples, 382

namespace-uri-from-QName() function
defined, 382
examples, 383

NameTest expression
defined, 221
examples, 223
syntax, 222, 464
usage, 222

«ne» operator
in XPath 2.0, 6, 181
precedence, 467

«ne» operator definition for data types
numeric, 183
xs:anyURI, 184
xs:base64Binary, 184
xs:boolean, 183
xs:date, 183
xs:dateTime, 183
xs:duration, 184
xs:gDay, 183
xs:gMonth, 183
xs:gMonthDay, 183
xs:gYear, 183
xs:gYearMonth, 183
xs:hexBinary, 184
xs:NOTATION, 184
xs:QName, 184
xs:string, 182
xs:time, 183

negative group, defined, 450
nilled() function

defined, 383
examples, 384
usage, 384

NMTOKENS data type, 104
node

attributes, 44
comparison operators, 196, 197
namespaces, 45
tests, 212
type annotation, 42

«node()» construct, 280
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numeric functions
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node names
expanded QName, 39
lexical QName, 39

node types
attribute, 37
comment, 37
document, 37
element, 37
namespace, 38
processing instruction node, 37
text, 37

NodeComp expression syntax, 462
node-name() function

defined, 384
examples, 385
usage, 386

nodes combining expressions
examples of, 236
IntersectExceptExpr, 235
UnionExpr, 235

nodes combining operators
«except», 234, 237
«intersect», 234, 236
syntax for, 235
«union», 234
usage, 236

nodes, finding
collection(), 294
doc(), 294
id(), 294
idref(), 294
root(), 294

nodes, matching
of comment node, 280
of document node, 280
of element node, 280
of processing instruction node, 281
of text node, 280
using ItemType construct, 279
using KindTest construct, 279

nodes, matching expressions
AnyKindTest, 280
CommentTest, 280
DocumentTest, 280
KindTest, 280
PITest, 280
syntax for, 280
TextTest, 280

nodes, properties
base-uri (), 293
data(), 293
document-uri(), 293
in-scope-prefixes(), 293
lang(), 293

local-name(), 293
name(), 293
namespace-uri(), 293
namespace-uri-for-prefix(), 293
nilled(), 293
node-name(), 293
root(), 293
string(), 293

node-sets
combining, 234
comparisons, 192
difference, 237
intersection, 237
operators, 234

NodeTest
construct, 3, 220
syntax, 220, 464

NodeTest construct
examples, 221
KindTest, 220, 224
NameTest, 220, 221
overview, 3, 220
syntax, 220, 464
usage, 220

normal character, defined, 449
normalize-space() function

defined, 386
examples, 387
usage, 387, 388

normalize-unicode() function
defined, 388
examples, 389
usage, 389

not() function
defined, 391
usage, 392
XSLT Examples, 392

NOTATION data type, casting rules for, 273
number() function

defined, 393
examples, 394
usage, 394

numeric arithmetic
decimal, 174
floating-point, 174
integer, 173

numeric functions
abs(), 292, 296
avg(), 292, 301
ceiling(), 292, 306
floor(), 292, 344–345
max(), 292, 370–371
min(), 292, 371–372
number(), 292, 393–395
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numeric functions (continued)

numeric functions (continued)
round(), 292, 409–411
sum(), 292, 431–432

numeric literal constructs
DecimalLiteral, 142
Digit, 142
DoubleLiteral, 142
IntegerLiteral, 142

numeric literals
changes in XPath 2.0, 144
examples, 144
syntax for, 142, 463

numeric overflow/underflow error, 480
numeric predicate, 232
numeric range operator, 239, 242
NumericLiteral syntax, 142, 463

O
OccurrenceIndicator

expression, 278
syntax, 464

one-or-more() function
defined, 395
examples, 396
usage, 396

operator precedence, 150, 467
operators families

arithmetic, 169
boolean, 169, 198
general comparison, 169
node comparison, 169, 196
sequences comparing, 191
value comparison, 169, 181

operators ordering comparison. See ordering
comparison

optimization concerns of XPath type system, 62
«or» operator precedence, 467
ordering comparison

between nodes, 150
between sequences, 150
between single values, 150

ordering definition for data types
numeric, 185
xdt:dayTimeDuration, 186
xdt:yearMonthDuration, 186
xs:anyURI, 186
xs:base64Binary, 186
xs:boolean, 185
xs:date, 185
xs:dateTime, 185
xs:duration, 186
xs:gDay, 186
xs:gMonth, 186

xs:gMonthDay, 186
xs:gYear, 186
xs:gYearMonth, 186
xs:hexBinary, 186
xs:NOTATION, 186
xs:QName, 186
xs:string, 185
xs:time, 186

ordering of tree nodes, 59
OrExpr syntax, 462

P
parent axis

defined, 216
diagram, 219

parenthesized expressions
ParenthesizedExpr, 155
syntax, 155, 463

path expression forms
«//» RelativePathExpr, 204
«/» (root expression), 204, 205
«/» RelativePathExpr, 204
RelativePathExpr, 204

path expressions
absolute path, 206-207
examples of, 201
for expressions and, 249
full path, 204
relative path, 208

path expressions features
«//» operator with «/descendant::»,

230
«/» operator, 3
«/» operator associativity, 210
abbreviations, 226
axes, 3, 215
of XPath 2.0, 5
node tests, 220
nodes combining, 234
predicates, 230
steps, 211

path operator «/», 208, 210, 211
PathExpr expression, 202, 463
piece construct. See also branch construct

defined, 448
syntax, 448

PITest expression, 280, 465
polymorphic operations, 62
position() function

current position displaying, 398
current position testing, 398
defined, 396
usage in XSLT, 398
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regular expression syntax for
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positional predicates, 233
positive group, defined, 450
post schema validation infoset. See PSVI
preceding axis

defined, 217
diagram, 219

preceding-sibling axis
defined, 217
diagram, 219

Predicate expression, 230
predicate logic, 23
PredicateList expression, 230
predicates

and filter expressions, 244
boolean, 232
defined, 230
example, 231
in filter expressions, 245, 246
numeric, 232
positional, 233
syntax for, 230
with AxisStep, 230, 231, 233, 234

prefix
as lexical QName part, 39
namespace, 49

prefixed QNames, 117
primary expressions

examples of, 153
Literal, 152
NumericLiteral, 152
PrimaryExpr, 152
syntax for, 152

PrimaryExpr expression, 152, 244, 463
primitive atomic types. See atomic types,

primitive
primitive types, XML Schema

xs:base64Binary, 93, 94
xs:duration, 93, 95
xs:float, 93, 95
xs:gDay, 93
xs:gMonth, 93
xs:gMonthDay, 93
xs:gYear, 93
xs:gYearMonth, 93
xs:hexBinary, 93, 94
xs:NOTATION, 93, 95

principle of closure, 4
processing instruction node

base-URI for, 44
defined, 37
matching, 281
name, 39
string value for, 40
typed value of, 41

processors
XPath 2.0, 9
XQuery 1.0, 10
XSLT 2.0, 13

PSVI, 17, 63

Q
QName

expanded, 39, 48
lexical, 39, 48, 49
prefixed, 117
type casting rules for, 273

QNames, functions on
expanded-QName(), 293
local-name-from-QName(), 293
namespace-uri-from-QName(), 293
node-name(), 293

Qualified Name. See QName
quantified expressions

and «=» operator, 257
«every» expression, 239, 255
examples of, 257
QuantifiedExpr, 255
«some» expression, 239, 255
syntax for, 255
VarName, 255

QuantifiedExpr syntax, 462
quantifiers (in XPath)

existential, 255
universal, 255

quantifiers (in regular expressions)
indicator, 448
quantExact, 449
quantifier, 448
quantity, 448
quantMin, 449
quantRange, 448

quantity, defined, 449

R
range expressions

examples, 243
RangeExpr, 242
syntax for, 242, 462

regex construct, 448
regular expression syntax for

atoms, 449
branches and pieces, 448
character blocks, 453
character class escapes, 451
character groups, 450
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regular expression syntax for (continued)

regular expression syntax for (continued)
character ranges, 450
quantifiers, 448

regular expressions
character categories, 455
disallowed constructs, 457
for matches() function, 368, 447
for replace() function, 400, 447
for tokenize(), function, 434, 447
for XSLT <analyze-string> instruction, 447
special characters placement in, 448
syntax rules for, 447

relative path expression
«/» operator, 208
examples, 209
RelativePathExpr, 208
ReverseAxis, 213
syntax for, 208

RelativePathExpr expression, 202, 204
RelativePathExpr syntax, 463
remove() function

defined, 399
examples, 400
usage, 400

replace() function
defined, 400
effect, 401
examples, 402
for string manipulation, 6, 91
usage, 402

reserved characters (URIs), 339
resolve-QName() function

defined, 403
examples, 404
usage, 404

resolve-uri() function
defined, 405
effect, 406
examples, 407
usage, 407

«return» keyword, 248
reverse() function

defined, 408
effect, 408
examples, 408

ReverseAxis syntax, 464
ReverseStep syntax, 463
root expression

«/», 204
errors in, 205
overview, 205
use of, 205

root() function
defined, 408

examples, 409
usage, 409

root node in tree model, 35
round() function

defined, 409
effect, 410
examples, 411
usage, 411

round-half-to-even() function
defined, 411
effect, 412
examples, 412
usage, 412

runtime errors, 20, 258

S
Saxon processor (XSLT), 15
schema components

attribute declarations, 119
element declarations, 119
in XSLT, 120
type declarations, 119

schema definitions, in-scope
top-level attribute declarations, 119
top-level element declarations, 119
top-level type definitions, 119

schema types, 261
SchemaAttributeTest

expression, 284
syntax, 465

schema-aware compatibility, 473
SchemaElementTest

expression, 284
syntax, 465

seconds-from-dateTime() function, 413
seconds-from-duration() function, 414
seconds-from-time() function, 413
self axis

defined, 217
diagram, 220

sequence concatenation operator, 150, 239, 240
sequence construction

using «to» operator, 242
using comma operator, 240

sequence constructor, 75, 285
sequence expressions, 239
sequence manipulation constructs

concatenation operator («,»), 239, 240
«every» expression, 254
filter expressions, 239, 244
«for» expression, 239, 247
numeric range operator («to»), 239, 242
«some» expression, 239, 254
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steps
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sequence mapping
examples, 249
«for» expression, use of, 248
«return» expression, use of, 248

sequence type
cardinality, 261
item type, 261

sequence type descriptors
«empty()» construct, use of, 278
for AtomicType expression, 277
for elements and attributes matching,

281
for ItemType expression, 277, 278, 279
for KindTest expression, 277
for OccurrenceIndicator expression, 277
for SequenceType expression, 277
«instance of» operator, use of, 277, 287
«item()» symbol, use of, 278
«treat as» operator, use of, 277, 288
syntax for, 277, 464

sequences
as data type, 5
containing nodes, 29
containing references, 29
in XPath data model, 28
nesting concerns, 239
relationships with item values, 28
type labels, 240
writing, 30
XPath operations on, 2, 30

sequences, combining multiple
example, 251
use of «for» expression, 250

sequences, comparisons
Involving Document Nodes, 193
Node-Set Comparisons, 192

sequences, items
atomic values, 28
nodes, 28

sequences, processing
«=» operator semantics, 24
implicit existential quantification, 24
XPath features, 24

sequences, functions on
count(), 293, 316-318
distinct-values(), 293, 327, 328
empty(), 293, 333-334
exists(), 293, 341
index-of(), 293, 353
insert-before(), 293, 356
remove(), 293, 399
subsequence(), 293, 422
unordered(), 293, 440

SequenceType syntax, 277, 464

serialization
controlling, 57
defined, 57

serializer, control over
CDATA sections, use of, 58
character encoding, 58
DOCTYPE declaration, 58
XML version, 58

set difference. See node-sets, difference
set intersection. See node-sets, intersection
simple type. See also complex type

definitions, 63
for attribute nodes, 42
in XML Schema, 65
typed value of, 41

single character escape, defined, 452
single character range, defined, 451
SingleCharEsc, defined, 452
SingleType

syntax, 464
type casting in, 263

«some»
keywords, 460
operator precedence, 467

«some» expression
«=» operator semantics, 257
as existential quantifier, 255
as quantified expression, 239
errors in, 258
examples, 257
for sequence manipulation, 239, 254
with «for» expression, 255

starts-with() function
defined, 415
examples, 415
usage, 416

static error, 476, 479, 480
static evaluation context

base URI, 125
collations, 123
default namespaces, 118
documents and collections, 125
in-scope functions, 122
in-scope namespaces, 117
in-scope schema definitions, 119
in-scope variables, 121
overview, 115
XPath 1.0 compatibility mode, 116

static type checking, 110, 111, 125
static typing, 62
StepExpr syntax, 463
steps

«/» operator, 212
axis name, 226
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steps (continued)

steps (continued)
axis, 201, 212, 213
examples, 214
in relative paths, 209
node test, 201, 212, 220
overview, 211
predicates, 201, 212, 214, 230
syntax, 212

steps expressions
AxisStep, 212
ForwardAxis, 213
ForwardStep, 212
Predicate, 212
PredicateList, 212
ReverseStep, 212

string data type, casting rules for, 274
string functions

codepoints-to-string(), 292, 308
compare(), 292
concat(), 292
contains(), 292
ends-with(), 292
lower-case(), 292
matches(), 292
normalize-space(), 292
normalize-unicode(), 292
replace(), 292
starts-with(), 292
string(), 292
string-join(), 292
string-length(), 292
tokenize(), 293
upper-case(), 293

string literals
examples, 145
StringLiteral symbol, 144, 460
syntax, 144
XSLT usage, 146

string value
for attribute node, 40
for comment node, 40
for document node, 40
for element node, 40
for processing instruction node, 40
for text node, 40
in XPath 1.0, 40
in XPath 2.0, 40
using string() function, 40, 416

string() function
defined, 416
examples, 417
usage, 417, 418

string-join() function
defined, 418

examples, 419
usage, 419

string-length() function
defined, 419
examples, 420
usage, 420

string-to-codepoints() function
defined, 421
examples, 421

strong typing, 62
strongly typed language. See also weakly typed

language
database query languages, 20
Java, 20

Stylus Studio, 12
subsequence() function

defined, 422
examples, 423

substitution groups
defined, 73
Schema definition, 73
sequence constructor, 75
XSLT elements and, 74

substring() function
as conditional expression, 425
defined, 423
examples, 424
usage, 424

substring-after() function
defined, 425
examples, 426
usage, 427
XSLT example, 427

substring-before() function
defined, 427
examples, 428

subtract-dates() function
defined, 429
examples, 430
usage, 431

subtract-dateTimes() function
defined, 429
examples, 430
usage, 431

subtraction group, defined, 450
sum() function

defined, 431
examples, 432
usage, 432

syntactic constructs
«every», 6
«for», 6
«if», 6
«some», 6
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type casting between primitive types
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syntactic incompatibility between XPath 2.0
and 1.0

boolean comparisons, 471
empty sequence, 472
error semantics, 472
numbers formatting, 470
numeric precision, 470
string comparison, 469

syntax of expressions using arithmetic
operators, 170

T
tag, empty-element, 37
«text()» construct, 280
text node

base URI of, 44
defined, 37
matching, 280
name, 39
string value for, 40
typed value of, 41

TextTest
expression, 280
syntax, 465

textual XML, 48, 49, 56
time data type, casting rules for, 275
timezone-from-date() function

defined, 433
examples, 434

timezone-from-dateTime() function
defined, 433
examples, 434

timezone-from-time() function
defined, 433
examples, 434

timezones handling functions, 130
«to» operator

as numeric range operator, 239, 242
for sequence manipulation, 239, 242
in XPath 2.0, 6
precedence, 467
to construct sequences, 243

tokenize() function
defined, 434
examples, 435
for string manipulation, 6, 91
usage, 436

tokens symbol
Char, 461
DecimalLiteral, 460
Digit, 460
DoubleLiteral, 460
IntegerLiteral, 460

NCName, 461
QName, 461
StringLiteral, 460
Wildcard, 461

trace() function
defined, 436
examples, 437
usage, 437

translate() function
defined, 437
examples, 438, 439
usage, 439

«treat as» expression, 280, 288
«treat as» operator

application to sequence type descriptors, 277
as type operator, 151
for dynamic type checking, 289
for strict static typing, 290
in type casting, 288, 289
precedence, 467

TreatExpr expression, 288
TreatExpr syntax, 462
tree

defined, 33
nodes ordering, 59
nodes, 33
XPath operations on, 2

tree model. See XPath tree model
true() function

defined, 439
usage, 440
XSLT example, 440

type annotation, 42, 283
type casting

converting atomic values, 262
defined, 262
«instance of» operator, use of, 287, 288
sequence type descriptors for, 277
«treat as» operator, use of, 288, 289

type casting between derived types
coverting to xs:integer, 277
rules for, 276

type casting between primitive types
converting from

anyURI data type, 265
base64Binary data type, 265
boolean data type, 266
date data type, 266
dateTime data type, 267
dayTimeDuration data type, 268
decimal data type, 268
double data type, 269
duration data type, 270
float data type, 271
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type casting between primitive types (continued)

type casting between primitive types
(continued)

gDay data type, 272
gMonth data type, 272
gMonthDay data type, 272
gYear data type, 272
gYearMonth data type, 273
hexBinary data type, 273
NOTATION data type, 273
QName data type, 273
string data type, 274
time data type, 275
untypedAtomic data type, 275
yearMonthDuration data type, 275

permitted result types, 264
source types, 264

type casting of atomic values
«cast as» operators, 262
«castable as» operators, 262
for AtomicType expression, 262
for CastableExpr expression, 262
for SingleType expression, 262
syntax, 262
use of «?» symbol, 263

type casts
in Java, 262
in XPath, 262

type checking
dynamics, 109
for value comparisons, 186
static, 109

type definitions, 119
type descriptors, 277
type error, 478
type expressions, 261
type hierarchy

defined, 69
GEDCOM specification, 69
in XPath 1.0, 69
in XPath 2.0, 69

type hierarchy, XML Schema
complex, 105
simple

atomic, 105
list, 105
union, 105

type hierarchy, XPath items
atomic, 106
node, 106

type matching rules, 107, 108
type system, XPath. See also XML Schema type

system
atomic types, 76
defined, 61

dynamic typing features, 62
in version 1.0, 62
in version 2.0, 62
purpose of, 62
static typing features, 62
strong typing features, 62
type checking concerns, 109
type hierarchy, 106
type matching rules, 107, 108
usefulness of, 62
weak typing features, 62

typed value of
attribute node, 41
comment node, 41
data() function, use of, 41
document node, 41
element node, 41
namespace node, 41
processing instruction node, 41
text node, 41

typed value types
lists, 41
simple, 41
union, 41

TypeName syntax, 465
types based on XML Schema

atomic, 25
node kinds, 25

U
UML class diagram for XPath data model, 45
unary operators precedence, 468
UnaryExpr syntax, 463
unicode character, 455
Uniform Resource Identifier. See URI
«union» operator

for nodes combining, 234
precedence, 467

union type typed vlaue, 41
UnionExpr syntax, 462
universal quantifier. See «every» expression
unordered() function

defined, 440
examples, 441
usage, 441

untyped atomic values, 103
untypedAtomic data type, casting rules for, 275
upper-case() function

defined, 442
examples, 442
usage, 442

URI. See also IRI
base URI, 125
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XML Schema type system
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for namespaces, 17
fragment identifiers in, 18
HTML, 18
XML, 17

URIResolver interface, 131

V
value comparison expressions

ComparisonExpr, 182
GeneralComp, 182
NodeComp, 182
ValueComp, 182

value comparison operators
eq, 181
ge, 181
gt, 181
le, 181
lt, 181
ne, 181

value comparisons. See also general
comparisons

examples, 188
permitted operand types, 182
type Checking for, 186

ValueComp syntax, 462
variable references

examples, 155
syntax, 153
usage, 153

VariableReference expression, 153
variables

dynamic, 129
in-scope, 121

VarRef syntax, 463

W
W3C

InfoSet, 53, 56
specifications for data model, 42
XML family of standards, 15
XPointer specification, 18

weak typing, 62
weakly typed language. See also strongly typed

language
disadvantages, 20
JavaScript, 20
XPath 1.0, 20

well-balanced XML Fragment,
36

whitespace
and tokens, 460

normalization, 40
text nodes, 57

World Wide Web Consortium. See W3C

X
Xalan XSLT processor, 21
xdt, namespace prefix, 32, 33. See also xs,

namespace prefix
xdt:anyAtomicType datatype, 279
xdt:dayTimeDuration datatype, 92, 177
xdt:untypedAtomic datatype, 78, 103,

279
xdt:untypedAtomic value, 32
xdt:yearMonthDuration datatype, 92,

177
XLink, 18, 19
XML data model, 24
XML document categories

debatable, 53
definitely insignificant, 53
definitely significant, 53

XML document conversion into canonical form,
54

XML DOM, 33
XML fragment, well-balanced, 36
XML Information Set. See InfoSet
XML Infoset. See InfoSet
XML namespaces, 17, 18
XML Namespaces Recommendation, 17,

45
XML Schema

built-in types, 77
closure principle, 4
composibility concerns, 4
interaction with XPath, 20
overview, 63
PSVI, 63
stylesheet rules, 20
type hierarchy in, 69, 105
type system, 61

XML Schema datatypes
atomic, 76
ENTITIES, 104
IDREFS, 104
NMTOKENS, 104

XML Schema type system
atomic types, 76
elements with attributes, 65
elements with element-only content, 67
elements with mixed content, 66
elements with simple content, 65
simple type definitions, 63
substitution groups, 73
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XML Schema, primitive types in

XML Schema, primitive types in
xs:base64Binary, 93, 94
xs:duration, 93, 95
xs:float, 93, 95
xs:gDay, 93
xs:gMonth, 93
xs:gMonthDay, 93
xs:gYear, 93
xs:gYearMonth, 93
xs:hexBinary, 93, 94
xs:NOTATION, 93, 95

XML Schema-typed content, 7
XML standards, support for, 8
XML tree

example of, 34
model, 33

XMLSpy, 11, 252
XPath

evaluation context, 115
host language, 115
role as sublanguage, 115
type casting concept, 262

XPath 1.0
compatibility mode, 116
compatibility with XPath 2.0, 469
type system, 62

XPath 1.0 syntactic incompatibility
boolean comparisons, 471
empty sequence, 472
error semantics, 472
numbers formatting, 470
numeric precision, 470
string comparison, 470

XPath 2.0
and XPath 1.0, 4
as XQuery 1.0 subset, 19
compatibility concerns, 469, 473
overview, 1
processors, 9
type system, 62

XPath 2.0 Analyzer, 11
XPath 2.0 as language

embedded language, 23
for processing sequences, 24
syntax, 22
XML Schema-based types, 25

XPath 2.0 compatibility with 1.0
schema-aware compatibility, 473
syntactic incompatibility, 469
with disabled compatibility mode, 473
with enabled compatibility mode, 469

XPath 2.0 data model
atomic values, 2, 30
nodes and trees, 33

sequences, 2, 28
trees, 2

XPath 2.0 data model, data types in
date, 5
decimals, 5
durations, 5
integer, 5
sequences as data types, 5
single precision, 5
times, 5
user-defined, 5

XPath 2.0 features
data model, 5
date and time data types, 5
new functions, 6
new operators, 6
path expressions, 5
sequences as data types, 5
syntactic constructs, 6
user-defined data types, 5

XPath 2.0 version, goals of
backward compatibility, maintainability of,

9
ease of use, 8
i18n support, 8
interoperability improvement, 8
processor efficiency, 9
string content manipulation, simplifying of,

8
XML Schema-typed content manipulation,

simplifying of, 7
XML standards, support for, 8

XPath 2.0, syntactic incompatibility in
boolean comparisons, 471
empty sequence, 472
error semantics, 472
numbers formatting, 470
numeric precision, 470
string comparison, 470

XPath API, 21
XPath constructs

comments, 141
conditional expressions, 165
context item expressions, 156
expressions, 136
function calls, 158
lexical, 140
names, 146
numeric literals, 142
operators, 150
parenthesized, 155
primary expressions, 152
string literals, 144
variable references, 153
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XPath type system. See also XML Schema type system

In
de

x

XPath data model. See also XPath tree model
atomic values, 30
canonical XML, 55
changes in 2.0, 27
characters, 52
document order, 59
DTD information, 59
from textual XML to, 56
ID value in, 50
names and namespaces, 45, 48
nodes and trees, 33
sequence processing feature, 24
sequences, 28
serialization controlling, 57
specification, 34
UML class diagram, 45

XPath expressions
arguments conversion in, 160
comments, 141
conditional, 165
containing prefixed QNames, 117
context item, 156
Expr, 136
function calls, 158
lexical constructs, 140
names, 146
numeric literals, 142
operator, 150
parenthesized expressions, 155
path expressions, 3, 201
primary, 152
sequence expressions, 239
string literals, 144
syntactic styles for, 22
type expressions, 261
variable references, 153
with value as sequence, 30

XPath grammar, 459
XPath in XML family

InfoSet, 16
XML Namespaces, 17
XML Schemas, 20
XPointer, 18
XQuery, 19
XSLT, 15

XPath interaction with
DOM, 21, 22
Java, 21, 22

XPath language
composability, 4
description of, 2

XPath language errors
XP0001, 475
XP0002, 476

XP0003, 476
XP0004, 476
XP0005, 476
XP0006, 477
XP0007, 477
XP0008, 477
XP0017, 478
XP0018, 478
XP0019, 478
XP0020, 478
XP0021, 479
XP0029, 479
XP0050, 479
XP0051, 479
XP0055, 480

XPath operations on data values
atomic, 2
sequences, 2
tree nodes, 2

XPath operations on sequences, 30
XPath processors, 116
XPath regular expressions. See regular

expressions
XPath specification

error codes, 475
namespace URI, 123
syntax notation, 134

XPath syntax features
path expressions, 23
predicate logic, 23
programming expressions, conventional, 22

XPath tree model. See also XPath data model
base URI of node, 43
child nodes, 44
element nodes, 35
external general parsed entity, 36
node attributes, 44
node names, 39
node namespaces, 45
node types, 37
parent nodes, 44
root node, 35
string value of node, 40
type annotation of node, 42
typed value of node, 41
well-formed XML document, 36
XML as tree, 33
XML fragment, well balanced, 36
XML specification, 36

XPath type system. See also XML Schema type
system

atomic types, 76
defined, 61
dynamic typing features, 62
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XPath type system. See also XML Schema type system (continued)

XPath type system. See also XML Schema type
system (continued)

in version 1.0, 62
in version 2.0, 62
purpose of, 62
schema types, 261
sequence types, 261
static typing features, 62
strong typing features, 62
type checking concerns, 109
type hierarchy in, 106
type matching rules, 107, 108
usefulness, 62
weak typing features, 62

XPath versions
XPath 1.0, 4
XPath 2.0, 4

XPath Visualizer, 13
XPointer

overview, 18
specification, 19
using XLink, 18

XQuery 1.0
defined, 19
processor, 10

XQuery. See also XSLT
composability, 19
interaction with XPath, 19

xs, namespace prefix, 32. See also xdt,
namespace prefix

xs:anyURI, 79
xs:boolean datatype, 80, 93, 266
xs:date datatype, 31, 80, 93, 266
xs:dateTime datatype, 31, 82, 93, 267
xs:decimal

data type, 31, 83, 93, 268
value, 143

xs:double
datatype, 31, 83, 93, 269
value, 143

xs:duration datatype, 31, 93, 95, 177,
270

xs:ENTITIES datatype, 104
xs:float 31, 93, 95, 143, 271
xs:IDREFS datatype, 104
xs:integer

data type, 86
type casting rules for, 276
value, 143

xs:Name, type casting rules for, 276
xs:NMTOKEN datatype, 104
xs:NMTOKENS datatype, 104
xs:QName datatype, 31, 87, 93, 273

xs:short, type casting rules for, 276
xs:string datatype, 31, 89, 93, 274
xs:time data type, 31, 91, 93, 275
XSL

development of, 15
XSLT, 15

XSL Formatting Objects. See XSL-FO
XSL-FO, 16
XSLT

composability, 19
interaction with XPath, 15

XSLT 2.0 processors, 14, 15
XSLT element

as instructions, 74
declaration, 74
sequence constructor, 75
substitution group for, 74

XSLT in-scope functions
extension, 122
standard, 122
user-defined, 122

XSLT processors
compatibility mode, 116
Saxon, 15
using XPath 2.0 features, 14
Xalan, 21

XSLT specification
elements as instructions, 74
sequence constructor, 75
substitution groups, 74

XSLT stylesheet using XPath expression, 16

Y
year-from-date() function

defined, 443
examples, 443

year-from-dateTime() function
defined, 443
examples, 443

yearMonthDuration data type, casting rules for,
275

years-from-duration() function
defined, 443
examples, 444

Z
zero-or-one() function

defined, 444
examples, 445
usage, 445
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