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= HemMHOro ocHoB

= VHTerpaunsi B pasnuyHblie cpeabl/a3biku
pa3paboTKu
4 Java
4 .Net

4 Ruby, PHP, Python
= PekomeHaaumm no ncnonb3oBaHuto pure XML

= [1naHbl Ha byayuwiee Viper |l
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XML-Enabled Databases: aBe onuuu
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XML B DB2
SQL v XML oanHakoBbl B DB2
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KnneHt SQL/XML DB2 Storage:

DB2 Client /
Customer Client
Application




| IBM Software Group | DB2 Information Management Software -

Tabnuubl CTPOK N nyTen

a|qe} sujed
dept
= ,
2 0/
employee employee 4 v/0/
' € G/v/0/
7 _ v LIv/0/
id name||phone office G Z/7/0/
John 9 €/v/0/
708-555
g@
Paths table
=Strings & Paths B gs tanlg 0 |/
table per database 0_|dept 1_[/dept
«Database wide 4 |employee 2 |/dept/employee
dictionary... 1 _|name 3 _|/dept/employee/@id
....for all documents | |11 4 |/dept/employee/name
in all XML columns 2 | phone 5 |/dept/employee/phone
3 | office 6 |/dept/employee/office

SYSIBM.SYSXMLSTRINGS  SYSIBM.SYSXMLPATHS
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employee
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Strings table
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DDL for Index on XML column

create index idx1 on T(xmlcol)
generate key using xmlpattern ‘/a/b/@c’
as sql date

CREATE W INDEX=—jndex-name ——ON table-name ————»

— (xml-column-name) — GENERATE KEY USING XMLPATTERN — xmipattern-constant g,

xmlpattern = XPath
without predicates,

only child axis (/) and
descendent-or-self axis (/)

AS SQL

VARCHAR (integer)

—— VARCHAR (HASHED) —
— DOUBLE

DATE

xmlpattern-constant: TIMESTAMP

/
I | text()
element-tag / [ @attribute-tag —

@*
- Il

= Declaration & use of namespace prefix supported (not shown above)
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TpeboBaHusa pa3padboTynKkoB

= bbicTpasa paspaboTka npunoxeHun b

4

4
4

B~

PaboTta B pamkax ogHown cpeabl Eclipse/Visual
Studio/Zend Core/Ruby

AddekTnBHOE ncnonb3osaHus APl HagcTpoek Hag HUM

PaspaboTka n otnagka KnneHTCKON U CEPBEPHON NOMNKU
B pamkax cpeabl Eclipse/.NET/Zend Core/Ruby

YnpaBneHne HoBbIMU TPEOOBaAHUSMW K JaHHbIM
NHTerpauus c reteporeHHbIM1 cucteMamm
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UHTerpaumnsa B cpenbl Eclipse

"B) createsqQLxJoinTab... | getZipAndNickname. ..

| [} SQLXJOINADDR

| £ souxsomaoor

| £ squxsomeers

s 7 :

¥ Documents

l address.xml

=l

=[] #document
=-[€] tns:address
(@ xmins:tns = ‘http: /fwww.example.org/address’
~@ xmins:xsi = 'http:/fwww.w3.0rg/2001/XMLScher
xsi:schemalocation = 'http://www.example.org,
(] firstName [firstName]
(] lastName [lastName]
E] street [street]
(€] dty [dty]
E] zipCode [0]

<] 1)

» Constructors

¥ Expressions

5 Arithmetic (+-%)
-[2 Conditional
ZK For Logic

XQuery
Drag the resources
¢ For Logic

l‘m values (XMLQUERY ('

=-[e] #document
=-[€] tns:address
@ xmins:tns = 'http:
@ xmins:xsi = 'http:
@ xsi:schemaLocatic
[€] firstName [firstN
[€] lastName [astNa
[e] street [street]

B o

declare boundary-space strip;

declare namespace tnsO="http://www.example.org/address";
declare namespace pplO="http://www.example.org/people";

for Sperson0 in db2-fn:xmlcolumn ("XQJOINPERS.PERSON")/pplO:
for SaddressO in db2-fn:xmlcolumn ("XQJOINADDR.ADDRESS")/tns|

I

where $person0/firstName/fn:string(.) = Saddress0/firstName|
$person0/lastName/fn:string(.) = $addressO/lastName/fn:stri
return

& cty (6t <new_element >
[€] zipCode [0] ¢
s s — $address0/zipCode, L4
3 T (2 [« I @D
Design | Source

-1f] TTTdemo (SAMPLEL:jq

(73 Stored Procedures
(=]~ XML Schema Documents
- address
-l@)

<complexType name="addressTy
<sequence>
<element name="first

L

-|@| personshred

@ Register an XML Schema. ..

<element name="lastN
<element name="stree

.23 User-Defined Fun(
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UHTerpauusa B cpenbl .Net

File Edit View Project Build Debug

Data Tools Window Help

€ - - B 2| ) Debug

> Any CPU

v [ Filschema(

v

A= W NP T

GIETE)

2- @ Data Connections ~
= 3 hoymich@SAMPLE [DB2JNT 08.C
(= [3 Tables
[ERN =R OEPARTHENT
DEPTNO
DEPTNAME
MGRNO
ADMRDEPT
LOCATION
EMP_ACT
EMP_PHOTO
EMP_RESUME
EMPLOYEE
IN_TRAY
ORG
PROJECT
SALES
STAFF
TBALLTYPES
TBDEPT
TBEMPLOYEE
3 Views
[ Procedures
=- B PROCI
= 3 Result Set
ROUTINENAME
ROUTINESCHEN o

3

LUl

W

]
=

< 1) |

3¢ Toolbox [:"5 Server Explorer |
| = output [ (& Error List | Find Results 1

_sampleDataSet.xsd* | Form1.cs [Design] |

v

X

£ TBDEPT
¥ DEPTID

DEPTNAME

.. TBDEPTTableAdapter
@il GetData ()

FK_TBDEPT_

TBEMPLOYEE

-

SN € | TBEMPLOYEE

% EMPID
DEPTID
YARCHAR1
CLOB1

DATE1
TIMESTAMP1

¥/ TBEMPLOYEETableAdapter
@ Fill, GetData ()

Solution Explorer - Sol.
i [3
a Solution "Window:
= @ WindowsAp
17| Propertie

[#- [ Referenc
\3 app.confi
Formi.cs

& Program.

|2] sampleDz

< Jilk

‘ﬂ Solution Explorer

Properties

HOYMICH.DEPARTME

Bl Misc

Colcount

Name

Ready

T WindowsApphcationl [Running} - Microsolft Visual Studss

.'lll
[ L

Fle Edit view Pdect Buld Debug Data  Took  window

E-E-FHd | sl 0-0-F-E |

E

| o =
o r

= @ | 5 .

Camimunity

h;x]Iv

(- | §¥ Data Connections

[y chunj@=AMPLE [DE2MNT 09,01, 0000]

=
H- 3 Tables
E- [l views
-
EH-- 3 Functions
: E- L3 ¥ Schamd
= S! Saruars
- M cruni0s

Acd MNew SCL Frocedure with \Wizard
Acid Mew CLR Procedure with Wizard
Pz Qu=ry

Refresh
Propernas

ARTMENT
SPACEL

HOYMICH

Choose Data Source

Data sourca:

e
Micosoft Access Databases Fie Use this selection o connect to
Micosoft DDBC Data Scurce catebases supported by the IBM DE2
Microsoft SQL Server Datz Provicer for NET Framewicrk

Crade Catabasz
<other>

Data provider:

Mcasoft SQL Server Database File
Micosoft SQL Server Mobile Edtion

He

2.0.

|TBM DB2 Datz Providar for NET Frar x|

W Always use this selection
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HoBble BoaMoxHocTu Add-ins ana MS VS 2005

= BoamokHoCTb reHepaunmn DB2 Web
Services 6e3 KoanpoBaHUA

= BoamokHOCTb co3gaHmsa v otnagku SQL v
CLR npouenyp

= Peructpauusa n pabora co cxemamum B DB2

=[logaepxka gpyrux cepsepos b1 DB2
Informix IDS, DB2/iSeries, DB2 z/Series.
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DB2 data provider for .NET Version 2.0

= [Mooaepxka 6a3osbix knaccos System.Data.Common
= OKBMBaANEHTHOCTb TUNoB AaHHbIX DB2 n .NET
= [lopnepxka 64-bit
= Scrollable and updateable result sets
= Data Paging
4 Knacc DB2Command Tenepb nmeet ExecutePageReader
= Bulk Data Copy
= Update batch size

4 Tlo3BONSET NPUIOXEHUIO ONPeaensTb CKONIbKO OnepaTopos
3a pa3 byget oTnpasnaTca Ha cepBep DB2 ana obpaboTtku
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NMNoopepxka penosutopusa XML cxem (XSR)

= HoBbIM y3en B.Net server explorer

= [lonHaa nHterpauusa c pegakropom XML
cxem B .NET

= Pernctpauna XML B XSR

=YnaneHne XML n3 XSR

= Mogudpumkaumsa nnm aHHotauna XML cxemsl
IBM DB2 XML
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<ipo:purchaseOrder ..... orderDate="1999-12-01* ELECTRONICITEMS
orderlD=“19991201-AZ+G™> ...........

</item> =
<item partNum=“533-AC"> ORDERID | PARTNUM QTY | PRICE
<productName>Cycle</productName>
<quantity>1</quantity> 19991201- | 833-AA 1 132.95
<USPrice>149.95</USPrice> AZFG

<shipDate>1999-12-05</shipDate>
</item></items></ipo:purchaseOrder>

...<sequence> <attribute name="orderID" type="xs:string“
<element name="productName* type="string“/> db2-xdb:rowSet = “PURCHASE_ORDER”
<element name="quantity“ db2-xdb:column = “ORDERID” >
type="“ipo:derivedPositivelntegerType” <annotation>
db2-xdb:rowSet=“ELECTRONICITEMS” <appinfo>

db2-xdb:column="QTY"/>
....... <'— ignoring mapplng of PRICE --> .

-xdb:tableMapping>
<db2-xdb:rowSet>ELECTRONICITEMS</db2-xdb:rowSet
<db2-xdb:column>ORDERID</db2-xdb:column>
-xdb:tableMapping>
</appinfo>
</annotation>
</attribute>

db2-xdb.column “PARTNUM”
db2-xdb:expr =“udf_convertTolnternalPart($SELF)”
b2-xdb:cond="udf_isElectronicltem($SELF) =
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Concurrent Data Readers

//Open connection to the database

DB2Connection conn = new DBZ2Connection ("database=sample;");
conn.Open () ;

//Create 2 commands from the same connection

DB2Command cmdl = conn.CreateCommand() ;

DB2Command cmd2?2 = conn.CreateCommand() ;

cmdl.CommandText = "SELECT SALES PERSON, SALES FROM SALES";
cmd? .CommandText = "SELECT DEPTﬁUMB, DEPTNAME FROM ORG"

//Execute the first query

DB2DataReader drl = cmdl.ExecuteReader ()

//Execute the second query while the first one is still open
DB2DataReader dr2 = cmd2.ExecuteReader ()

//Get results from both data readers

while (drl.Read())

{
Console.WriteLine (" Sales Person {0}, Sales {1}"
drl.GetString(0), drl.GetIntl6(1l));

}
while (dr2.Read())

{

Console.WriteLine (" Department Number {0}, Department Name

dr2.GetIntl6(0), dr2.GetString(1l));
}
//Close both data readers
drl.Close() ;
dr2.Close () ;
conn.Close () ;
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JDBC n XML o630p

= JDBC n XML cerogHsa
= Pacwmpenuna DB2 ana JDBC XML
=JDBC n XML 3aBtpa (JDBC v4)

=Java's XML APIs
4 DOM, SAX, StAX, and Transform (XSLT)
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JDBC and XML today

= JDBC cerogHa nmeet MUHUMarsnbHblE
BO3MOXXHOCTW NO nogaepxke pure XML
4 WN3BnevyeHne/obHoBnenmne XML 3HauyeHunm
4 XML Kak napameTpbl
= SQL nopaepxumatotcs vYepes JDBC
4 XQuery BcTpoeH B SQL
4 MapameTtpbl XQuery cHavarna npoxogaT Yepes
SQL
=Java 1.4 n Bbiwe nonHocTbio Unicode

4 Het npobnem ¢ nepekogmnpoBKOmn
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JDBC KkpaTtkumn o0630p

1. Connection — coegnHeHune ¢ b
connection = DriverManager.getConnection(url, user, pass);
2. Statement — Onepatop ans BbINOMTHEHUS
PreparedStatement stmt = connection.prepareStatement(sql);

3. ResultSet — pesynkraT BbINOSIHEHUSA
ResultSet resultSet = stmt.executeQuery();
4 Stream — 3HayeHne XML

InputStream inputStream = resultSet.getBinaryStream(1);

4 unu DB2XML unu SQLXML
DB2Xml db2xml = (DB2Xml) resultSet.getObject(1);
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PacwupeHunsa DB2's XML

= DYHKLMOHASIbHOCTbL COBMECTUMA C
6yaywmm JDBC SQLXML

= XML LOB Bo3Bpallaetcs ¢

ResultSet.getObject()

=[Ipeobpa3oBaHmne KOOOBbIX CTPaHULL

= Heckonbko meToaoB Ans ygobcTBa Kak U B

ResultSet
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BuiooTka ns XML cton6bua

String sgl = "SELECT PID, DESCRIPTION from XMLPRODUCT
where PID = ?2";

PreparedStatement stmt =
connection.prepareStatement (sqgl) ;

stmt.setString (1, "100-105-09™");

ResultSet resultSet = stmt.executeQuery()

String xml = resultSet.getString ("DESCRIPTION"); // or
InputStream inputStream =

resultSet.getBinaryStream ("DESCRIPTION"); // or
Reader reader =

resultSet.getCharacterStream ("DESCRIPTION"); // or
DB2Xml db2xml = (DB2Xml)

resultSet.getObject ("DESCRIPTION") ;
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BctaBka u3 ¢panna XML

String sgl = "INSERT INTO xmlproduct VALUES(?, ?)";

PreparedStatement stmt =
connection.prepareStatement (sql) ;

stmt.setString (1, "100-105-09");
File binFile = new File ("productBinIn.xml");
InputStream inBin = new FileInputStream(xmlFile);

stmt.setBinaryStream(2, 1nBin, (int)
binFile.getLength());
stmt.execute () ;
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JDBC u XML 3aeTtpa (JDBC v4) (JSR 221)

= SQLXML obbekT gobasneH k crneundunkaumnm JDBC
4 getSQLXML() so3spaluaetr SQLXML obbekT
4 getObject() BosBpaiuaer SQLXML obbekT
4 O6bekTbl SQLXML aBnatoTca Takke obbektamm DB2XML

= [lpegctasnsetr XML 3HayeHne
= [Nloxoxe Ha BLOB/CLOB

= [loctyn n3 ResultSet
4 SQLXML getSQLXML(int columnindex)
4 SQLXML getSQLXML(String columnName)
4 void updateSQLXML(int columnindex, SQLXML xmlObject)
4 void updateSQLXML(String columnName, SQLXML
xmlObject)




| IBM Software Group | DB2 Information Management Software

Source and Result Examples
= DOM get a Document

4 DOMSource domSource = sqlxml.getSource(DOMSource.class);
4 Document document = (Document) domSource.getNode();

= DOM set a Document
4 DOMResult domResult = sglxml.setResult(DOMResult.class);
4 domResult.setNode(myNode);

= Run an XSLT on an XML result
File xsltFile = new File("my.xslt");
File myFile = new File("result.xml");

Transformer xslt = TransformerFactory.newlnstance().
newTransformer(new StreamSource(xsltFile));

Source source = sqglxml.getSource(null);
Result result = new StreamResult(myFile);
xslt.transform(source, result);

A DDA
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Pa3mep cTpaHuubl gna XML

=bonblune OKYMEeHTbl pa3bnBaloTCA Ha PEMMOHbLY

AN
=Makc gok: 2GB, moxeT HaxoauTca Ha A
MHO>XeCTBE CTpaHuL, ./I\. °

@
AR YA
@
o7 I\\. 7 ///01{/0 o —
\ L) /.\. /.\
lOO/O/\O 0o 000 o
\ 32k Pages
O/?\\
©) (*] 0}
A MeHblue perMoHoB nyuie T A
—3 npon3BoOANTENBHOCTD. N\ oA
/o</l\\. __86800
f“’ BbiGuparite pasmep cTpaHuLbl B ¢ o oo I.\. ”
3aBUCUMOCTHM OT pa3mepa AOKyMeHTa ! 0060 o 00600

25



| IBM Software Group | DB2 Information Management Software

OTpoenbHble TabnuyHble npoctpaHcTBa Aana XML

=icnonb3ynte DMS TabnunyHble NnpocTpaHCcTBa ANa ny4ylle
npou3BoanUTENBLHOCTY !

=Mlcnonb3yinTte 6bonbLlime pasmepsbl cTpaHuu!

CREATE TABLE mytable(c1 integer, c2 char(8),...,c9 double, ¢c10 XML)
IN mytspace

INDEX IN mytspace2
LONG IN mytspace3

@‘ PacnonoxeHue XML gaHHbIX U MHOEKCOB B OTAENbHbIX TAONMUYHbIX
NPOCTpPaHCTBaxX NO3BOMSET AenaTtb 60nee TOHKYI HAaCTPOMKY...

1\ ...HO TONbKO ecnu 3To delicmeumesibHO Hyx)Ho! t\WHaye nycTb 6yAeT npoule !
| 5 | .5
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New Snapshot Monitor Counters for XML

Buffer
Buffer
Buffer
Buffer
Buffer
Buffer
Buffer
Buffer
Buffer
Buffer

Buffer
Buffer
Buffer
Buffer
Buffer

pool
pool
pool
pool
pool
pool
pool
pool
pool
pool

pool
pool
pool
pool
pool

data logical reads

data physical reads

temporary data logical reads
temporary data physical reads
data writes

index logical reads

index physical reads

temporary index logical reads
temporary index physical reads
index writes

xda logical reads

xda physical reads

temporary xda logical reads
temporary xda physical reads
xda writes

= 253

70

= 145

0
0

ﬁ

—

-

S—

S—

Data Counters
(relational)

Relational and XML
Index Counters

XML Data Counters

MNMpoBepsante XDA cuetunkm ansa oueHkn XML aktuBHocTH !

r !5 AktnsHoctu ¢ XML Regions BKkntoyaeTtca B index counters.
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[lpoBepka Ha ocHoBe XML cxem

create table dept(deptID char(8), deptdoc xml);

Validation is optional, and per document (per row):

insert into dept values (?, ?) [ No-Validation ]
insert into dept values (7, xmlvalidate(?))
(_with-validation |

, !5 Banugauunsa yBenuunBaeT npoueccopHoe Bpemsa CPU ans BcTtaBoK, U
YMEHbLUAeT MPOMNyCKHYK CMNOCOOHOCTD.
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anI MepPbl XML nHpekcoB create table customer( info XML);

create unique index idx1 on customer(info)
generate key using

xmlpattern ‘/customerinfo/@Cid'
as sqgl double;

create index idx2 on customer(info) . stomerinfo Cid="1004">

generate key using /‘:<name>Matt Foreman</name>

xmlpattern '/customerinfo/name'/ (| <addr country="Canada">

as sql varchar(40); <street>1596 Baseline</street>
<city>Toronto</city>

create index idx3 on customer(info) SEPONENGIEEIES
<pcode>M3Z-5H9</pcode>

generate key using <Jaddr
xmlpattern '//name’

_ <phone type="work">905-555-4789</phone>
as sql varchar(40); 1 <phone type="home">416-555-3376</phone>

<assistant>
———<name>Peter Smith</name>
<phone type="home">416-555-3426</phone>
</assistant>
</customerinfo>
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XML Indexing Examples

create unique index idx1 on customer(info)

generate key using
xmlpattern ‘/customerinfo/@Cid'
as sqgl double;

create index idx2 on customer(info)
generate key using
xmlpattern '/customerinfo/ngwae

create table customer( info XML);

A

He nHgekcmnpyute Bce!
Cnuwkom goporo ans
insert, update, delete !

<customerinfo Cid="1004">
_— <name>Matt Foreman</name>
<addr country="Canada">

as sql varchar(40);

create index idx3 on cystomer(Jafc
generate key using
xmlpattern '//name’
as sql varchar(40);
create index idx4 o torher(infe

generate key using/,

<street>1596 Baseline</street>
— <city>Toronto</city>
<state>Ontario</state>
—<pcode>M3Z-5H9</pcode>
r \
<phone type="work">905-555-4789</phone>
<phone type="home">416-555-3376</phone>
<
<name>Peter Smith</name>
<phone ="home">416-555-3426</phone>

xmlpattern '//text()" %
as sql varchar(40);

</assistant> /

</customerinfo>
I

30 L J
B el a
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Optimizer Tips

= [MOPUOHBIM ONTUMMU3ATOP OCHOBAH Ha
CTOUMOCTM

Bbl AonMKHbI 3anycKaTb ‘runstats’ Ha
Bawnx XML gaHHbIX

= XML CtaTtucTtuka BknroyaeT Hambornee yacTo
BCTpevaemble napbl path/value

=[1poBepsanTe nnaHbl Ha ocHoBe db2exfmt,
Visual Explain
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Pekomenaaumm no XML 3anpocam

= Ecnn BO3MOXHO NOMNHOCTLIO yYKa3biBanTe ToYHbIN XPath, a

He LWabroH.
4 /customerinfo/phone BmecTo //phone
4 [customerinfo/addr/state BmecTo /customerinfo/*/state

<customerinfo Cid="1004">
<name>Matt Foreman</name>
<addr country="Canada">
<street>1596 Baseline</street>
<city>Toronto</city>
<state>Ontario</state>
<pcode>M3Z-5H9</pcode>
</addr>
<phone type="work">905-555-4789</phone>
<phone type="home">416-555-3376</phone>
<assistant>
<name>Peter Smith</name>
<phone type="home">416-555-3426</phone>
</assistant>
</customerinfo>
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create table customer( info XML);

SQL/XML ¢ XMLEXISTS

[na Kaxxgon CTPOKK:

= XMLEXISTS Bo3Bpawiaet FALSE ecnun BcTpoeHHbIM XQuery Bo3BpaLlaeT
lNMycTyro nocneaoBaTesibHOCTD,

= nHavye XMLEXISTS BosBpalwaetr TRUE, n ctpoka Bo3Bpalwyaetcs "

HAoekc!
select c.info from customer ¢

) i1

where xmlexists(‘$i/customerinfo[name = “Matt Foreman”|’ passing c.info as “")

4 XQuery BepHeT NycTyko CTPOKY ecrnu [...] yaoBneTBopeHO

./ 4 Crtpoka Bo3Bpawiaetca nma Matt Foreman:

select c.info fro
where x i

(1 ”

Foreman™ passing c.info as

4Bce cTpoOKU BbiIOUparoTcs
' E 4BcTpoeHHbIN XQuery Bcerga BepHeT unu Boolean BHe 3aBUCMMOCTU nyTan
—_— nocrnenoBaTeribHOCTb UMN HeET
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SQL/XML with XMLQUERY unpexca! [JIE

e =“905-555-4789")/name’ passing c.info as “”

select xmlquery(‘$i/cus

customer table:

<customerinfo> <name>Matt Foreman</name>

<name>Matt Foreman</name>
<phone>905-555-4789</phone>
</customerinfo>

<customerinfo> 3 record(s) selected

<name>Peter Jones</name>
<phone>905-123-9065</phone>
</customerinfo>

<customerinfo>
<name>Mary Poppins</name>
<phone>905-890-0763</phone>
</customerinfo> 1 record(s) selected

<name>Matt Foreman</name>

select xmlquery(‘$i/customerinfo/name’ passing c.info as “i”)
from customer c

where xmlexists(‘$i/customerinfo[phone = “905-555-4789"] passing c.info as “i")
I ‘ o0 4

34
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Viper |l

= OepaHu4eHus1 yennocmuocmu Ha XML
= [lepedayva napamempoes 8 SQLQuery

4 —XQuery HeT BO3MOXHOCTW nepeaadn napameTpoB B
SQL

XQUERY

for Sdocid in (1,2,3),

$9 in db2-fn:sglquery('select xmlcol
from tl where docid = parameter(l)',

Sdocid) /bib/book

where count ($j/author) > 1

return $7;
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.||l
[[LL]

Viper |l

= Pennukauyusi XML
= NMoppepxka TpurrepoB ana XML
4 Before Trigger cmoxeT paboTtaTtb nepen Banugauuen Ha BCTaBKy
= OGHOBMEeHMe YacTu [OKYMeHTa
update T set doc = XMLQuery ('
transform
copy $r := S$doc
do
delete {Sr/score},
replaceValue of {S$r/salary} with Sr/salary * 1.1,
insert {<d>Ph.D.</d>} into $r//emp,
rename (Sr/status[l]) to "state"
return Sr'
passing doc as "doc",
cast (? as double) as "raise",
id as "i");




| IBM Software Group | DB2 Information Management Software

Questions?

Nikolay Kulikov@ru.ibm.com
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New XML Statistics

= Gathered by runstats when run on XML column and XML index
= Cannot be modified via update

= For each of the most frequent paths in an XML column we collect
- The total number of times the path is seen
- Top-k Pathid node counts
- In how many documents it is seen
- Top-k Pathid doc counts

= Same is collected for most frequent paths that lead to values
including the value itself
- Top-k Pathid-Value node counts
- Top-k Pathid-Value doc counts

= Catch all stats for paths that are not frequent

= New registry variables for fine tuning, db2cat for inspection
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XANDOR Join Example: %

Query: /doc/A[B=5 and C/F=6]
XML Index 1 XML Index 2

/doc/A/B 5?‘/ /doc/A/C/F 6 ?
B=5, d00|d 3

E =5, gomg =4 F=6, docid=1
=5, ocid=5 _
B=5, docid= 7<\F_6’ docid=2
B:5, docid=8 F—6, docid= 6
B=95, docid= 9 F=6, docid=
E=g, gOC!g :Ilg) nodelD= Q.M,
=9, docld= — L
B=5, docid=15, F=6, docid=12
node|D=m\ F=6, docid=13
B=5, docid=16 F=6, docid=19
B=5, docid=17/ nodelD=1.1.2.1
B=5, docid=19

nodelD=1.1.1

doclD=15

<doc>
<A>
<B>5</B>
</A>
<A>
<C>
<F>6</F>

</C>
</A>
<doc>

doclD=19

<doc>
<A>
<B>5</B>
<C>
<F>6</F>

</C>
</A>
<doc>




