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XML-uHpekcobl OTUS

e J1na XQuery-3anpocoB, Korga 3anpatumMBaeM YyacTb Xml-gaHHbIX
(xquery)

e OTnnyatotca ot “06bIYHbIX” UHOEKCOB

O [lepBUYHbIN

O  BTtopuuHbiv (path, value, property)

e [lepBUYHbIN KJ1HOY Ha Tabnuue

e KnacTepHbI UHOEKC



ORDPATH

<BOOK ISBN="1-55860-438-3">
<SECTION=>
<TITLE>Bad Bugs</TITLE>
Nobody loves bad bugs.
<FIGURE CAPTION="Sample bug”/>
</SECTION=>
<SECTION=>
<TITLE>Tree Frogs</TITLE>
All right-thinking people
<BOLD> love </BOLD> tree frogs.
</SECTION>
</BOOK>

OTUS

% Hierarchical dot-separated
labels assigned to nodes

* Compressed binary form
used internally

% Positive odd integers
assigned initially

% Negative, even integers

used for insertions

Figure 1. Sample XML data

Figure 2. ORDPATH Node Label




Primary XML-uHgekc OTUS
\/ \; n -
L X 2
« Store “infoset” items of XML nodes in B+ tree
D I ORDPATH TAG NODE_TYPE VALUE PATH_ID
1 1 1(BOOK) 1(Element) Null #1
1.1 2(ISBN) 2(Attribute) '1-55860-438-3 #2#1
123 3(SECTION) 1 Null #3#1
1:3.1 4(TITLE) 1 ‘Bad Bugs’ #4#3#1
anary key 1:3.3 10(TEXT) 4(Value) 'Nobody loves Bad bugs.’ #10#3#1
of XML
instance's 1.3.5 5(FIGURE) 1 Null #5#3%1
row in 1.3.5:2 6(CAPTION) 2 ‘Sample bug’ #6#3#1
base table |15 3(SECTION) 1 Null #3#1
(used .fo.r 1.5.1 4(TITLE) 1 ‘Tree frogs’ #4#3#1
back join) ) wrs
1:5:3 10(TEXT) 4 ‘All right-thinking people’ #10#3#1
1.5.5 7(BOLD) 1 ‘love’ #7#3%1
1.5.7 10(TEXT) 4 ‘tree frogs’ #10#3#1

% The primary XML index is clustered in document order

< Each path expression is evaluated by scanning all rows in
the primary XML index for a given XML instance

% Performance slows down for large XML values




Secondary uHpgekc OTUS

< Secondary indexes on the primary XML index optimize
for certain classes of queries

* Four introduced in this paper:
PATH/PATH_VALUE, PROPERTY, VALUE, Content indexing

< Secondary XML indexes help with bottom-up evaluation

* Nodes found in secondary XML indexes can be back joined
with primary XML index, enabling continuation of query
execution with those nodes

* Leads to significant performance gains
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PATH_VALUE

1D | ORDPATH TAG NODE_TYPE VALUE PATH_ID
1 1) 1(BOOK) 1(Element) Null #1
I | 2(ISBN) 2(Attribute) *1-55860-438-3" #2#1
1.3 3(SECTION) 1 Null #3#1
2.3 4(TITLE) 1 ‘Bad Bugs’ #4#3#1
Primary key 1.3.3 10(TEXT) 4(Value) ‘Nobody loves Bad bugs.’ #10#3#1
of XML
. 1.3.5 5(FIGURE 1 Null #5#3#1
instance's ( ) .
row in 1:3:5:4 6(CAPTION) 2 ‘Sample bug’ #6#3#1
base table |15 3(SECTION) 1 Null #3#1
(used for 1.5.1 4(TITLE) 1 ‘Tree frogs’ #4#3#1
back join) _ —
1.5.3 10(TEXT) 4 ‘All right-thinking people’ #10#3#1
1.5.5 7(BOLD) 1 ‘love’ #7#3#1
1.5.7 10(TEXT) 4 ‘tree frogs’ #10#3#1

< Helps with searches for a path + value match
(e.g. /BOOK/SECTION[TITLE="Tree frogs”])

Creates a secondary XML index on columns built on path values and node values
in the primary XML index. In the PATH secondary index, the path and node
values are key columns that allow efficient seeks when searching for paths.



Secondary - VALUE

3

VALUE
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o | ORDPATH TAG NODE_TYPE VALUE PATH_ID
A
1 1 1(BOOK) 1(Element) Null #1

1.4 2(ISBN) 2(Attribute) '1-55860-438-3" #2#1

1.3 3(SECTION) 1 Null #3#1

1.3.1 4(TITLE) 1 ‘Bad Bugs’ #4#3#1
anary key 1 55015 10(TEXT) 4(Value) ‘Nobody loves Bad bugs.’ #10#3#1
of XML
. 1.3; FIGURE 1 Null #5#3#1
instance's 3 SFIGURE) ’ 43
row in 1.3.5.1 6(CAPTION) 2 ‘Sample bug’ #6#3#1
base table |1 3(SECTION) 1 Null #3#1
(used for 1.5.1 4(TITLE) 1 ‘Tree frogs’ #4#3#1
back join) : —

1.5:3 10(TEXT) 4 ‘All right-thinking people’ #10#3#1

1.5.5 7(BOLD) 1 ‘love’ #7#3#1

1.5:7 10(TEXT) 4 ‘tree frogs’ #10#3#1

7

(e.g. /BOOK/SECTION[FIGURE/@*="Sample Bug”])

% Helps when we're looking for a data value but have a wildcard in the path

Creates a secondary XML index on columns where key columns are (node value
and path) of the primary XML index.



Secondary - PROPERTY

PROPERTY

OTUS

1 1(BOOK) 1(Element)
1.1 2(ISBN) 2(Attribute) '1-55860-438-3’ #2#1
1.3 3(SECTION) 1 Null #3#1
_ 134 4(TITLE) 1 ‘Bad Bugs’ #4#3#1
anary key 1:323 10(TEXT) 4(Value) ‘Nobody loves Bad bugs.’ #10#3#1
of XML
instance's 1.3.5 5(FIGURE) 1 Null #5#3#1
row in 1.3.5.1 6(CAPTION) 2 ‘Sample bug’ #6#3#1
base table |15 3(SECTION) 1 Null #3#1
SELECT CatalogDescription.value (' (/ProductDescription/@ProductModelID) [1]"', 'int'),

CatalogDescription.value (' (/ProductDescription/@ProductModelName) [1] "',

FROM Production.ProductModel

WHERE ProductModelID = 19

\/

and PATH_ID

Creates a secondary XML index on columns (PK, path and node value) of the
primary XML index where PK is the primary key of the base table.

'varchar (30) ')

< Helps find (possibly multi-valued) properties of object with known ID




Secondary xml-index OTUS

Huxe NPUBEAEHDLI HEKOTOPbIE PEKOMEHAAUMW MO CO34a8HUKO BTOPUYHBIX MHAEKCOE.

e Ecau npu pabote ¢ XML-ctonbuamum uacto MCNOAb3YIOTCA BblpaXeHUs NyTu, BTOPUUHbIA XML-

nHaekc PATH, ckopee Bcero, yckoput c6paboTtky AaHHbIX. TUNWUUHBIA NpUMEP — BbINONHEHWE

meToAaa exist() ana XML-ctonbuos B npeanoxerHnn WHERE nHcTpykuumn Transact-SQL.

e Ecam Cc uCcnonb3oBaHMEM Bblp&)KeHMl;"l nyT¥ U3BNEKAHOTCA MHOXECTBEHHbDBIE 3HaUEHUA U3 OTAE/NbHBIX

3k3emnaapos XML, MOXET NpUHECTU NONb3Y KAacTepusaumna NyTen B Nnpeaenax Kaxaoro
sksemnaapa XML B nngekc PROPERTY. 3710t cueHapuii 06bluHO umeeT mecto npu pabote ¢

Ha6opa~m CBOWCTB, KOrAa U3B/NeKarTCa CBOWCTBA 0OBEKTA U U3BECTHO 3HAUEHMUE €ero NEPENYHOTIO

KAKouUa.

e Ecam 3anpawmBarOTCA 3HAaYEHWA SK3EMNAAPOB XML, He 3Hasg UMeH 3/1eMEHTOB MU anVl6yTOB,

COoAepXKallMX 3T 3HaueHua, cneayeT nogymMatb o co3aaHunm nHaekca VALUE. Kak npaswio, 31o

MMeeT MeCTO NPV YTOUHAKLEM 3anpoce No OCAM HUXKHUX YPOBHeW, Hanpumep //author[last-
name="Howard"], rae anemeHTbl <author> moryT BcTpeuatbca Ha Nt0OOM ypoBHe nepapxun. Kpome
TOro, Takaa cuTyauma sctpeuaerca npu obpaboTtke 3anpocos ¢ cumsonamu-wadbnoHamum (Hanpumep,
/book [@* = "novel”], rae B 3anpoce BbINOAHASTCA NOUCK 31eMeHToB <book>, nmerowmx

HeKoTopbIi aTpubyT co 3HaueHmem "novel”).

okymMeHTauuna SQL Server — XML Indexes



https://docs.microsoft.com/en-us/sql/relational-databases/xml/xml-indexes-sql-server

CenektuBHblie XML-uHaeKcbl OTUS

CREATE SELECTIVE XML INDEX SXI_index
ON Tbl(xmlcol)
FOR

(
pathTitle = '/book/title/text()"' AS XQUERY ‘'xs:string’,
pathAuthors = '/book/authors® AS XQUERY 'node()’,
pathId = '/book/id' AS SQL NVARCHAR(100)

Selective XML Indexes (SXI)

Precision Indexing: Basics of Selective XML Indexes in SQL Server 2012



https://docs.microsoft.com/ru-ru/sql/relational-databases/xml/selective-xml-indexes-sxi?view=sql-server-2017
https://www.red-gate.com/simple-talk/sql/learn-sql-server/precision-indexing-basics-of-selective-xml-indexes-in-sql-server-2012/

MaTepuanbli OTUS

e [okymeHTauua SQL Server — XML Indexes

e Ctatbga "Indexing XML Data Stored in a Relational
Database" (npe3eHTauus)

e Getting Started With XML Indexes



https://docs.microsoft.com/en-us/sql/relational-databases/xml/xml-indexes-sql-server
https://www.cs.ubc.ca/~rap/teaching/504/2006/readings/indexing-xml.pdf
https://www.cs.ubc.ca/~rap/teaching/504/2006/readings/indexing-xml.pdf
https://pdfs.semanticscholar.org/2a81/a2cbb9ffd42171b8cf26653b1cc774065ab1.pdf
https://www.red-gate.com/simple-talk/sql/database-administration/getting-started-with-xml-indexes/
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