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Abstract Staircase Join on pre-view & on rid-table Read-Only vs. Updatable Schema
This demonstration presents the sec.orjd iteration of Mone‘FDB/XQuery uses the region-based pre/size/lgvel niques like delta-updates and carefglly exploit the virtual pagesize — 2" allows fast pre<srid swizzling using the page-offset table pg/off:
MonetDB/XQuery, now featuring efficient updates of encoding (equivalent to the pre/post encoding), prohibit- column feature of MonetDB to avoid locking bottlenecks ] Read-Only XML storage scheme
XML documents in relational storage. While the first iter- ing straight-forward implementation of (structural) up- and reduce the physical cost to the minimum (i.e., linear rid = pre&0x0000ffff + pg_off [( pre&0xffff0000) > 16] < 16  (n = 16) pre size level ref kind Al tabl il ol
ation of MonetDB/XQuery focused on high-performance dates, as they would incur costs linear to the document to update volume). The result is an efficient implemen- E le: . . tables use Bl 5 _co i EES
and scalable (read-only) XQuery processing, this second size to update the pre-order rank of all successor as well tation of W3C XQuery Update Facility-like updates that Xample: (b o1 ’k) /child: :* key for efficient positional access
iteration also implements structural and value updates fol- as the size information of all ancestors. comes at an expense of less than 30% overhead in XQuery on _View’ using memory on rid _tab|ey using exp"cit swizz”ng o [ e [ problem:
lowing the W3C XQuery Update Facility proposal. Our implementation demonstrates how we apply tech- processing on the XMark benchmark. . . . . P | attr table directl f to’ )
mapping trick as in MonetDB  whenever a page boundary is crossed Gl IR eIRC B 1 (20
Our XML Update Implementation: New XQuery Operators with Side Effects ol 18l o la ol1sl o la
3 1 b 1 3 1 b ’kind’ determines to
.. . . attributes attribute values which table 'ref refers
Value Updates (map trivially to updates on the underlying relational tables) 2122 |c 2122 |c
! : 30| 3 |d 3|0 | 3 |d )rid[f]=swizzle( )=5 -
fn:set-attr (node,str,str) : update // set a node attribute (2nd param) to a certain value (3rd param) . . . 4lo 3 le 4lo 3 le ins val target
fn:set-attr (node,str,str,str,str) : update // set a node (attribute,prefix,URI) to a certain value (5th param) B Similar funCtlonallty as proposed
fn:unset-attr (node,str) : update // remove an attribute (identified by 2nd param) from a node by XUpdate, UpdateX, XQuery!’ 13/ 1 |f 51131 |f
fn:unset-attr (node,str,str,str) : update // remove an attribute (identified by 2nd-4th param) from a node W3C XQ Undate Facilit 6191219 619 |2 |9 - -
fn:set-text (node, str) : update // set value of a text node uery Update racility 712 3 |k 712 3 |k 3 _ qual{ﬂednames i EEIEAES mgt(tzﬁgﬁ:)nngs
fn:set-comment (node,str) : update // set value of a comment node Mini | ch X slo 4 gl 2 > |h swizzle(/+1)=16 (attributes + elements)
fn:set-pi (node,str,str) : update // set (instruction,arguments) value of a processing instruction node u inimal changes to our Query 9lo 4 |m 9o 3 i mmap—ed view  (used in MonetDE for staircase join)
parser before standard syntax is 10| 5 | nul 10l 0 | 3 |j ———— .
Structural Updates (The Challenge; see below) (was) proposed 11 4 | nul 11f 4 | null 5
- 12| 3 | null 12| 3 | null .
fn:insert-first (node,node) : update // insert subtree (2nd param) as first child of 1st param B \W3C XQuery Update FaC|||ty 13l 2 | nul 13| 2 | nul ...
fn:insert-last (node,node) : update // insert subtree (2nd param) as last child of 1st param . . ; ; N .
fn:insert-before (node,node) : update // insert subtree (2nd param) as immediate predecessor sibling of 1st param Compllance IS planned 141 | nul 14f 1) nul ridlevelisize table :)%%gil
fn:insert-after (node,node) : update // insert subtree (2nd param) as immediate successor sibling of 1st param 150 0 | null | 151 0 nul Srllnal i 2 s
fn:delete (node) : update // delete subtree rooted in the given node 2 2 |h 16) 0 4 | pageOffset e P
170 0 | 3 |i 1710 | 4 |m b
18l 0 | 3 [j 18] 5 | nul lswizzle( =8
] 19] 4 | null 191 4 | null a gn prop prop val
Structural Updates on pre/size/level XML Storage 20| 3 | nul 20| 3 | nul
21 2 | null 21 2 | null
Problem: Solution: 221 1 | nul 221 1 | null immutable s il vl
Shifts in pre = O(size(doc)) to keep pre sorted Use Logical Pages = O(size(update)) (pagesize = 2" tuples, n > 16) 2310 | null 2310 | nul noce—=s
post ga.  lroton Read-Only Vvs. Updatable Representation
ollowing ' ' :
- BR 8| e ; Consistent Bulk Processing Example: Updates on the XMark document
74 e i
c 2|2|2]2 6l : :*,..J ololo]a 0[]0 a 0] 18/ 0 018/ 0|a B Consistency:
d3030§:’: il 1/ 3[11|b 113/121]0b 1131 1|13 |1]b )
e 4|03 891 ' ancestor g 2122 ¢ 2|2 2]|c¢ 21212 212 )2|c > Snapshot Semantics: B Add a new bid to open auction " open_auction9":
i 5|al1l8 4 D ey 3/0|3|d 3o |3]d i g g i 8 g : Pre—|mag§ determines which nodes to let $inc:=1.23
g 60|24 3 .'c g 2 i c 410 )3]|e S A M P update with what values let $bid:=<bidder><date>03/28/2006</date><time>13:30:00</time>
h 72|27 2] . e 61024 2 i ; é 6192 6lol2|g » XQuery Semantics: <personref person="007"/><increase>{$inc}</increase></bidder>
I 8|/ 0| 3|5 14 .d [ ] S 7121052 |n 71 o [nul 71213 71213 ]k Use XQuery sequence order to maintain let $oa:=doc("auctions.xml")/site//open_auction[@id="open_auction9"]
J 9| 0| 3|6 i é 5 21 é . % é é 8l ol 3| sl 2 1n glo212 s/lo | 4|l the relative order between separate up- return (insert-after (exactly-one($oa/bidder[last()]),$bid),
(pre+size-level=post) pre 9|10 |3 |] 9lo | 3]i 9103 0 4II m date operations set-text (exactly-one($oa/current) ,"{exactly-one($oa/current)+$inc}"))
. . 1000 | 3| 10 0 | 3 0] 5 | nul
msert—flrst( /a/f/g , <k><I/><m/></k> ) here: pagesize = 8 11) 4 | nut ! 11{ 4 | null 11} 4 | null H Problem: B Close auction "open_auctionQ”:
: unused space: 12| 3 | null 12| 3 | nul 12 3 | nul . . . . let $site:=doc("auctions.xml")/site
o level = NULL 13] 2 | nul 131 2 nul 3| 2 | nul > E:ontf.llc.ts tvyltf:)bulk relational evaluation let $oa:=exactly-one($site//open_auction[@id="open_auction0"])
a| 0|12/ 0 & e . 141 1 | null df 1| nul Gl 1| nu optimization: let $ca:=exactly-one($site/closed_auctions)
b 11]3]1 g. w... f |following ® i:)zr?s:tuig/:glteace 150 0 | null 2ol fool M Solution: return (insert-last($ca,
c|2]2]|2 ?: - . — J‘I \ p is 8 j is g ; Ih Uod . d <closed_auction>{$oa/(seller,itemref,quantity,type,annotation)}
d|3]o/ls | +' J insert—first(/a/f/ 18] 5 | nul 18l 0 | 3 | > p_ ate operators initially produce a tape <price>{$oa/current}</price><date>{$oa/interval/end}</date> <buyer per-
e | 4|0|3| =6 pre+3 ° g, J of intended updates
f 5|71 3 } L <k> <lI/> <m/> </k>) 19) 24 | null 191 4 | nul son="{$oa/bidder [last()]/personref/@person}"/></closed_aution>),
632 2571 | ancestor |9 20l 3 | null / 201 3 | nul » Tape is represented as XQuery item se- delete($0a))
ﬁ 5|5 4 b, preceding 211 2 | nul 1 2 | null quence = ensures correct order ) .
1|10 30 & o first try to handle the insert inside a page 220 1 |l 1| nul R , B Change author of "open_auction4711"'s annotation:
i 11| 0| 3 & e M e _ » Update tape is optimized and applied only et $0a:=doc("aucti 1) /site// tion[@id=" tiond711"]
i 12| 0| 3 2 8. e e nodes o if full, append pages (NULL padded) S Nl after XQuery evaluation has finished et voarmdoch auctions.xm site//open-auctioniBid= open_auction
K 71213 1 ) § ; Simi heid ] d-based 1/O let $au:=$oa/annotation/author
L e |descendant O " - " : " » Similar to the idea of monad-base n return set-attr(exactly-one($au),"author", "person007")
| 8,0 4 1234567809101112 pre|size|level is table VIEW with pages in logical order purely functional programming languages
mi 9, 0|4 pre e pre is a ROWNUM in the view, therefore it adapts automatically (e.g., Haskell)




