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AbstratThis demonstration presents the seond iteration ofMonetDB/XQuery, now featuring eÆient updates ofXML douments in relational storage. While the �rst iter-ation of MonetDB/XQuery foused on high-performaneand salable (read-only) XQuery proessing, this seonditeration also implements strutural and value updates fol-lowing the W3C XQuery Update Faility proposal.
MonetDB/XQuery uses the region-based pre/size/levelenoding (equivalent to the pre/post enoding), prohibit-ing straight-forward implementation of (strutural) up-dates, as they would inur osts linear to the doumentsize to update the pre-order rank of all suessor as wellas the size information of all anestors.Our implementation demonstrates how we apply teh-
niques like delta-updates and arefully exploit the virtualolumn feature of MonetDB to avoid loking bottleneksand redue the physial ost to the minimum (i.e., linearto update volume). The result is an eÆient implemen-tation of W3C XQuery Update Faility-like updates thatomes at an expense of less than 30% overhead in XQueryproessing on the XMark benhmark.Our XML Update Implementation: New XQuery Operators with Side E�etsValue Updates (map trivially to updates on the underlying relational tables)

fn:set-attr (node,str,str) : update // set a node attribute (2nd param) to a ertain value (3rd param)

fn:set-attr (node,str,str,str,str) : update // set a node (attribute,pre�x,URI) to a ertain value (5th param)

fn:unset-attr (node,str) : update // remove an attribute (identi�ed by 2nd param) from a node

fn:unset-attr (node,str,str,str) : update // remove an attribute (identi�ed by 2nd-4th param) from a node

fn:set-text (node,str) : update // set value of a text node

fn:set-comment(node,str) : update // set value of a omment node

fn:set-pi (node,str,str) : update // set (instrution,arguments) value of a proessing instrution nodeStrutural Updates (The Challenge; see below)

fn:insert-first (node,node) : update // insert subtree (2nd param) as �rst hild of 1st param

fn:insert-last (node,node) : update // insert subtree (2nd param) as last hild of 1st param

fn:insert-before(node,node) : update // insert subtree (2nd param) as immediate predeessor sibling of 1st param

fn:insert-after (node,node) : update // insert subtree (2nd param) as immediate suessor sibling of 1st param

fn:delete (node) : update // delete subtree rooted in the given node

� Similar funtionality as proposedby XUpdate, UpdateX, XQuery!,W3C XQuery Update Faility� Minimal hanges to our XQueryparser before standard syntax is(was) proposed� W3C XQuery Update Failityompliane is planned

Strutural Updates on pre/size/level XML StorageProblem:Shifts in pre ) O(size(do)) to keep pre sorted
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Solution:Use Logial Pages ) O(size(update)) (pagesize = 2n tuples, n � 16)
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pre|size|level is table VIEW with pages in logical order

pre is a ROWNUM in the view, therefore it adapts automatically

if full, append pages (NULL padded)
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Updatable Representationvs.Read−Only 

    <k> <l/> <m/> </k>)
insert−first(/a/f/g, 

here: pagesize = 8
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Stairase Join on pre-view & on rid -table Read-Only vs. Updatable Shemapagesize = 2n allows fast pre,rid swizzling using the page-o�set table pg/o� :rid = pre&0x0000ffff + pg o� [(pre&0xffff0000)� 16℄� 16 (n = 16)Example: (b,f,k)/child::*
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whenever a page boundary is crossedmapping trick as in MonetDB
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Consistent Bulk Proessing Example: Updates on the XMark doument� Consisteny:I Snapshot Semantis:Pre-image determines whih nodes toupdate with what valuesI XQuery Semantis:Use XQuery sequene order to maintainthe relative order between separate up-date operations� Problem:I Conits with bulk relational evaluation(optimization!)� Solution:I Update operators initially produe a tapeof intended updatesI Tape is represented as XQuery item se-quene ) ensures orret orderI Update tape is optimized and applied onlyafter XQuery evaluation has �nishedI Similar to the idea of monad-based I/O inpurely funtional programming languages(e.g., Haskell)

� Add a new bid to open aution "open aution9":

let $inc:=1.23
let $bid:=<bidder><date>03/28/2006</date><time>13:30:00</time>

<personref person="007"/><increase>{$inc}</increase></bidder>
let $oa:=doc("auctions.xml")/site//open_auction[@id="open_auction9"]
return (insert-after(exactly-one($oa/bidder[last()]),$bid),
set-text(exactly-one($oa/current),"{exactly-one($oa/current)+$inc}"))� Close aution "open aution0":

let $site:=doc("auctions.xml")/site
let $oa:=exactly-one($site//open_auction[@id="open_auction0"])
let $ca:=exactly-one($site/closed_auctions)
return (insert-last($ca,
<closed_auction>{$oa/(seller,itemref,quantity,type,annotation)}
<price>{$oa/current}</price><date>{$oa/interval/end}</date> <buyer per-

son="{$oa/bidder[last()]/personref/@person}"/></closed_aution>),
delete($oa))� Change author of "open aution4711"'s annotation:

let $oa:=doc("auctions.xml")/site//open_auction[@id="open_auction4711"]
let $au:=$oa/annotation/author
return set-attr(exactly-one($au),"author","person007")


