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XQuery Versions
Version 2.0 ...was skipped (as XPath 2.0 was already out)
Version 3.0 Version 3.1
e enhanced FLWOR expressions e (immutable) maps: map{...}
e error handling: try /catch e (immutable) arrays: [...]
e HOF (higher-order functions): e lookup operator: ?
e inline functions * arrow operator: =>
* dynamic function calls e string constructor: “[..]"
e named function references e embedded JSON support

* partial function applications (functions, serialization)
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FLWOR Expressions: Tuples

Semantics Example
e FLWOR iterations can be for $a in (2,3)
regarded as tuple streams for  $b in (4,5) |
i let $c :=( $a, $b) (:ignored )
e atuplestreamisan ordered return $a * $b
sequence of zero or more tuples Tuple stream with 4 tuples:
e atupleisasetofvariables, $a:2,$b: 4, $c: (24 )
each of which is bound to a value $a:2, $b: 5, $¢: (2,5 )
e avalue (asyou know?)isa $a: 3, $b: 4, $c:(34)
sequence of zero or more items $a:3,$b:5,%$c:(3,5)

d Result: 8, 10, 12, 15
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FLWOR Expressions: Windows
Semantics Examples
e windows are an essential feature for sliding window $win (1 to 4)
in streaming languages (e.g. SPL) start at $s when true()
) end at $e when $e - $s=2
e windows allow you to process return string - join($w, /"
sub-sequences of iterated tuples ¢ Resylt: 1/2/3 2304 304 4
e two types of windows exist:
e sliding windows: may overlap for tumbling window $win (1 to 4)
(items of a stream may be contained start at $s when true()
in more than one window) endat$ewhen  $e - $s=2
return string - join($w, 'I")

e tumbling windows: each item will

only be passed on once d Result:1/2/3 , 4



KIM Workshop 2018, 10.-11. April 2018
Hands-0On-Tutorial BaseX

FLWOR Expressions: Windows
Syntax (simplified)

Window ::= for (Tumbling | Sliding)

Tumbling ::= tumbling window $ Name in Expr Start End?

Sliding ::= sliding window $ Name in Expr Start End

Start = start Vars when Expr

End = only ? end Vars when Expr

Vars = $Name)? ( at$ Name)? ( previous$ Name)? ( next$ Name)?

e if only end 1sspecified, remaining items may be skipped
e thecurrent , previous andnext item may be bound to a variable

for tumbling window $w in (1 to 10)
start $c previous $p next $n when $¢c mod2=0
return string -join(( $p, $c, $n), /)

N What do you expect as the result?
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FLWOR Expressions: Grouping

Semantics Example I
e query results are partitioned into for $n in (66,99,66)
groups of tuples whose grouping group by $n
return $n

keys are equivalent

e grouping keys are the atomized
values of grouping variables

d Result: 66, 99
e grouping variable: $n

(values must be single items) * grouping keys: 66, 99, 66
e equivalent means: * equivalent query:
$var , eq$var , mustyield true distinct - values((66,99,66))

e an expression can be bound to the
grouping variable
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FLWOR Expressions: Grouping

Example II Example IV

for $n at $p in (66,99,66) Based on the Factbook document*:

group by $n for $cntr in//country

return ( $n, $p) , v

. group by  $size = xs:integer(
d Theresultis: 66, 1, 3,99, 2 math:log10(  $cntr /@population))
order by  $size descending
Example III return element countries {
. attribute size { $size 1},

for $n in (66,99,66) $entr /name

let $x =1

group by $x =1 : ; .

return count(  $n) N Describe the expected output!

N Whatis the result?

* files.basex.org/xml/factbook.xml
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FLWOR Expressions: Counting, Empty Sequences

Counting Allowing Empty

e the count clause enablesyou e derived from SQL

enumerate FLWOR loops e iftheinputis empty, loops once

e in contrasttoat (XQuery 1.0), and binds empty sequence to variable
count can occur everywhere

Example
Example for $nin ()
for$n at$p in(8,0,8) return count($n), |
where $n = 8 for $n  allowing empty in ()
count $¢ | return count($n)
return $c || /' || $p N Whatis the result?

d Result: 1/1 , 2/3
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Error Handling
Try/Catch Expression Catching Specific Errors

e essential feature for dealing y{ 1+" }

. . catch err:XPTY0004 {
with unexpected behavior Typing!

e can be restricted to certain }

error codes Catching Additional Information

Generic Case try{ fileread - text('x.txt') }

catch * {
try { exprl } \ .
. code:' || $err:.code ||
catch * { expr2 '} 'msg:' || $err.description

}
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Higher-Order Functions

Functions in XQuery 1.0: Functions in XQuery 3.x:

e have a name (are named) e can be unnamed (anonymous)

e are statically declared e can be declared on-the-fly

* values are sequences of:  values can be functions:
e nodes: element() ,text() ... e function that takes a function as
 atomicvalues: xs:string  , ... argument: fn:for - each

e which function is called must e functions that returns a function:

fn:function - lookup

e function to be evaluated can be

chosen dynamically:
let $f := ... return $f()

be known beforehand
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Functions Items

In XQuery: In other functional languages:
e anitem can be a function item e averycommon concept
e each function item has e also called
e aname, possibly absent (() ) e lambda (-abstraction), &
e an arity (number of arguments) * inline function
* afunction type, which specifies e anonymous function
argument and result types

e presentinJava 8, Python, Haskell,
e.g. function(  xs:integer ) Matlab, C#
as Xxs:boolean £ e

e types of function items:
inline functions, named function references, partially applied functions
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Functions Items: Syntax
Inline function Named function reference
function( $arg as type ,... ) function - nametarity
as type { e returns a functionitem fora
) pre-declared function
e creates an unnamed function item example:
) ) let  $substr = fn:substring #2
e functions and variables from return $substr (‘World' |, 2)
the outer scope can be used e equivalent to:
(d Closure) function(  $string , $start ) {
e type declarations (as ) fn:substring ($string , $start )

are optional (as usual) J('World™—, 2)
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Functions Items: Syntax
Partial Function Application

function - name( $x, ..., 2, s $x.,)

e partially applies arguments to a function (item)
e creates a new function item with a reduced number of arguments

e example:

let  $chop - first .= fn:substring (?, 2)
return  $chop - first  ('World" )

e equivalent to:

function(  $string ) {
fn:substring (S$string , 2)
H 'World" )
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FunCtlon Types XPath 3.0 and ‘
* check function type: Py

$f instance of function(*) , @B P

$f instance of function(...) as ...
e retrieve name and number of arguments

of a function:

for $f in( fn:count #1, math:pi #0)

return ( function - name( $f ),

function - arity ($f))

e function types can be arbitrarily nested:

function(function() as xs:integer )

as function() as xs:boolean

N Whatis the type of true#0 ?



KIM Workshop 2018, 10.-11. April 2018
Hands-0On-Tutorial BaseX

Christian Griin, BaseX GmbH

HOF: Applications
Abstraction

e HOFs can be used to extract patterns into library functions:

iteration , |
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