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XML and Information on Demand

= Bo3pacmarowias eaxkHocmb XML
®dopmat obmeHa AoKyMeHTaMu
Web Services

O6MeH MmeTagaHHbIMU

Mogenb nporpammmnpoBaHus

L )

= Fny6okas XML uimezpayus ynpouwjaem u
06BeduHsIem uHgpacmpykmypy

4 ObbeanHsieT aaHHble 1 Content

4 PaclmpsieT ucnonb3oBaHe akTMBOB

= Native XML xpaHunuuwe
4 ONTMMU3aLuusi NPOU3BOAUTENBHOCTU
4 TpepocTtaBrneHne rmbkocTn
4 TNopgpepxka npupogbl XML
4 Cepsucsbl B[]

FubpudHbie 803MOXXHOCMU
a2ubkasi UHgpacmpykmypa

= XQuery and/or SQL
= XML and/or Relational Data

llpou3zeodumesibHOCMb ' Jeos1royuUsT KOMMIIEKCHbIX
Macwmabupyemocms, A cxem
HocmynHocmb T\ lMocnedoeamenbHOCMU U
be3onacHocmeb... N\ uepapxuu

<xml>

XML Bl

</xml>

A
XML Cmonbubi

B RDBMS
lu6kocmsb P,’}ZZ?,‘,’Q%’; u
3anpocoe E
PensiuuoHHble
pan ObmeH XML
doKymMeHmamu
Ljugpposoti
Content
Wepapxudeckue Hasagycumocms
b4 npunoxeHui

Files
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TunnyHble cueHapun ncnonb3osaHnga XML

= WHTerpaumsa paspo3HEHHbIX NCTOYHMUKOB AaHHbIX

= OBMeH MHMopMaumen Mexay NPUNOXEHNUSIMU U OpraHn3aunamMm
= eForms n cuctemsl workflow

= YnpasrneHue HanosIHeHNEM N JOKYMEHTaMun

= TpaH3aKkumm oCHOBaHHbIe Ha coobuieHnsax, web services, SOA

= XML OOKyMeHTbl kKak 6Gu3Hec o6bekTbl/ TpaH3aKUMOHHBIE 3anncK (LndpoBasi NoANUCh,
ayauT, COOTBETCTBUE perynmpyowemy 3akoHo4aTeNbLCTBY)

= XML kak mogenb JaHHbIX Nyduwe nogxoguTt Ansa (MHOXECTBEHHbIX 3HAYEHUWN, nepapxmin u
KOMMJSIEKCHbIX AaHHbIX)
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[pumep 1: PuHaHcoBble AaHHbIe (FIXML)

=[lokynka 1000 akuumn komnaxum IBM.

8=F1X.4.2"9=251"35=D*"49=AFUNDMGR"56=ABROKER"34=2
752=20030615-01:14:49*11=12345"1=111111"63=0"64=2003
0621421=3*110=1000"111=50000"55=1BM"48=459200101"22=
1754=1760=2003061501:14:4938=5000"40=1"44=15.75*15=USD
A59=070=127

{FIXML >
o {Newlrd3ingle ClOrdID ="123458"
Ctapbin npotokon FIX Side ="2"

TransactTm ="2003 -06-15T01:14:49 -05:00"
OrderType ="2"
Price ="93, 25"

Aroct ="20522154"»
. ¢ Header Sent="2001-06-21T01:31:28 -05:00"
Hoebin FIXMIE

PosDup ="H"
PosREsnd ="H"
seghlum ="521">
rlpOTOKOJ'I {Sender ID="AFUNDMGR">
=Paclumnpsiembin {Target ID="ABROKER".>
{/Header >
“CHinkaet satpatbl Ha {Instrument Symbol ="IBM"
noaaepKy 1 paspaboTky ID="459200101"
LHSee =" 1" 45
{OrderQuantity Qty="1000" Cur="USD"~>
</ NewOrd=ingle >
{/FTEML »
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[Touemy Hy>xHO ucnosnb3oBate XML ¢ B[] ?

= YnpaBneHue 6onbwnMu o6bLemamum 3To npobnema ans b!
4 OPdEKTUBHLIN NoUCK U nsenedeHmne XML
4 ACID
4 lpounsBoguTenbHOCTL, MacluTabnpyemocTb
4 ...me Xe npuYuHbl YmMo U 05151 pensiyUuoHHbIX 0aHHbIx!

= WHTerpaumna
4 WNHTerpauma HoBbiX XML gaHHbIX C CyLLEeCTBYOLWNMN PENSLNOHHBIMU AaHHLIMW
4 Tlybnukaums (penaunoHHbIX) gaHHbIX Kak XML

4 Toppepxka ans web npunoxeHnn, SOA, web cnyx6 (SOAP)
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XML-Enabled Databases: aBe onuuu

XML

DOC
N3BnevyeHune
onpeaeneHHbIX dukcupoBaHHoe
XML
anemeHToB/ — | poc oTo6pa)keHune
aTpubyTtoB

/

CTOopoHHKWE Tabnuupbl

N XML DOC

[0

XML DOC

Y

XML DOC

varchar
CLOB
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[Mpobnembl XML-enabled Databases

= XpaHeHune kak CLOB:
4 BblinonHeHue 3anpoca TpebyeT pasdbopa XML (Parsing) — meaneHHo !

= Hapeska:

4
4
4

OTtobpaxeHne n3 XML B pensaumoHHble Tabnuubl HacTo CAULLIKOM CITOXKHO
YacTto TpebyeT oecAaTtku, a To U COTHMU Tabnuu

TpebytoTca cnoxHble Complex pasHoHanpaBrieHHble coegnHeHus(joins) ansa
BoccTaHoBneHna XML gokymeHTa

[Mpn nameHeHme cxembl XML nomaetca mapping
= HeTt rubkoctn B cxeme !

= Hanpumep: namMeHeHune anemMeHTa, Tenepb OH MOXET BCTpeYaTbCs B JOKYMEHTE
oauH 1 bonee pas. ATo TpebyeT Hopmanusaumn pensaunoHHON CXeMbl N SaHHbIX
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Hapeaska: ['lpocTon npumep

<DEPARTMENT deptid="15" deptname="Sales">
" <EMPLOYEE>
<EMPNO>10</EMPNO>
<FIRSTNAME>CHRISTINE</FIRSTNAME>
<LASTNAME>SMITH</LASTNAME>
<PHONE>408-463-4963</PHONE>
<SALARY>52750.00</SALARY>
</EMPLOYEE>
<EMPLOYEE>
<EMPNO>27</EMPNO>
<FIRSTNAME>MICHAEL</FIRSTNAME>
<LASTNAME>THOMPSON</LASTNAME>
<PHONE>406-463-1234</PHONE>
<SALARY>41250.00</SALARY>

_ </EMPLOYEE>
</DEPARTMENT> Department
DEPTID DEPTNAME
15|Sales
Employee
DEPTID |EMPNO |FIRSTNAME |LASTNAME |PHONE SALARY
— 15 27 |MICHAEL THOMPSON [406-463-1234 41250

15| ___10[CHRISTINE

SMITH

408-463-4963

52750
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Hape3ska: VIameHeHne cxeMmsil. ..

<DEPARTMENT deptid="15" deptname="Sales"> Tpe6yer:
<EI\</IEP'I\_ACF)’LI§)E>>1 0</EMPNO>  Hopmanusauum Tekywmx gaHHbIX !
<FIRSTNAME>CHRISTINE</FIRSTNAME>  * VI3MeHeHune oTobpaxeHus
<LASTNAME>SMITH</LASTNAME> * smeHeHMA npunoxeHns
<PHONE>408-463-4963</PHONE>
<PHONE>415-010-1234</PHONE>

<SALARY>52750.00</SALARY> Phone

</EMPLOYEE> EMPNO [PHONE

<EMPLOYEE>
<EMPNO>27</EMPNO> 271406-463-1234
<FIRSTNAME>MICHAEL</FIRSTNAME> 10{415-010-1234
<LASTNAME>THOMPSON</LASTNAME> 10(408-463-4963
<PHONE>406-463-1234</PHONE> |
<SALARY>41250.00</SALARY>

</EMPLOYEE> Department
</DEPARTMENT> DEPTID DEPTNAME

Costly!

15
Employee
DEPTID|EMPNO [FIRSTNAME |LASTNAME SALARY
15 27|MICHAEL THOMPSON 41250
CHRISTINE _ |SMITH 52750

15
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3ayem native XML xpaHunuiie?

= MHOro gaHHbIX B pensymoHHbIX Bl
4 W ato He ByneT MeHATbCS... Tak kKak SQL DBs 6bicTpbie

= XML gopmat obmeHa
4 Web Services Be3ae

= XML kak aptedakT TpaH3akumnm
4 Bce 6onblue n bonblue gaHHbIX NpeactaensaoTca B popmate XML ¢ camoro Havana...

= Hepxatb XML kak XML
4 Kaxpgasa TpaHcdopmauma (Hapeska) 3aTpaTtka
4 W noTeHumaneHO BeAET K NoTepaM MHdopmaLmm
4 XML MOXeT ObITb CAMLLKOM CITOXHbIM NS Hapesku
4 UNepapxmyeckmn XML 6onee aganTMpoBaH K YerNoBEYECKOMY MbILLIEHUIO
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XML B DB2

DB2 c Native

8 Xduery -

SQL Developer... “A Buxy
KomnnekcHyto PCYB[]
KOTOpas TaK Xxe
noppepxusaet XML"

XML Support

_Integrated Information.

Langua 3
| Flexibli
-~

P

~

DB2!

XML Developer... “S Bnxy
KoMnneKkcHbin XML
peno3utopun XML KoTopbIN Tak
e nogaepxuBaet SQL"
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XML B DB2
SQL n XML oanHakoBbl B DB2

Knnent SQL/XML

Relational

XM
Lo

XML BO3MOXHOCTW BCTpoeHbl B DB2 MHoxecTBO uHTepdericoB ans
my6oka nHterpauna XML nogpasymeBaet 3anpocoB
BbICOKYIO NPON3BOAMNTENBHOCTD! SQL/XML n XQuery
= O0a s3blka UMET MOSHbIN OOCTYN KO
OnTMMuU3npoBaHHOE XPaHEHUE AaHHbIX BCEM XpaHWMbIM AaHHbIM
HoBoe xpanunuLLe n nHaekcsbl ans XML = Bbibop npeacraeneHns gaHHbIX

KoTopoe ©ornbLie NoaxoauT Ans
NPUNOXEHNS
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OnpegeneHne aaHHbIX _ :
create table dept(deptID int, deptdoc xml); 12345

BcTtaBka
insert into dept(deptID, deptdoc) values (?,?)

NHOoekcupoBaHme

create index xmlindex1 on dept(deptdoc)
generate key using xmlpattern ‘/dept/name’ as varchar(30);

N3BneueHne
select deptdoc from dept where deptID = ?

3anpocsl

select deptID, xmiquery(‘$d/dept/name' passing deptdoc as “d")
from dept where deptID <> “PR27”;
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Pa3bop OoKyMeHTa

XML Documents napcutca B COOTBETCTBUU C

XQuery Data Model String table
CosparoTcsa gononHutesribHasa nHopmauumsa B Katanore 0 Tdept
*CTPOKM 1 NyTU XpaHATCA B KaTtanore DB2 o emlees
'KOMI‘IpECCVISI CTPOK COXpaHsAeT MmeCToO 1 Iname
dept > |1d
2 |phone
/\ 3 |office
employee employee SYSIBM.SYSXMLSTRINGS
Path table
0|/
11/0
2|/0/4
3|/0/4/5
41/0/4/1
5|/0/4/2
6(/0/4/3

SYSIBM.SYSXMLPATHS
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XpaHeHue OOKYMeHTa

= Nepapxma yanos XML [lokymeHTa xpaHUTCA Ha cTpaHmuax DB2

.1“
[[LL]

= Ecnv OOKYMEHT He NoMeLaeTcs Ha oaHy CTpaHuLy OH pa3buBaeTcs Ha CTpaHULIbl/PErMoHbI

= YnpaBnsaembln CUCTEMOWN MHOEKC PErMoHOB YKasblBaeT Ha YacTu OOKYMeHTa

o o/o\o '|. /’\
AN o o
IN @) /%.\{. ©
/CK o0 ® @ @
? A SN /N
000 o e @00 o

page
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Pa3smep ctpaHuubl gnga xpaHenmsa XML

~bonblune OOKyMeHTbI pa3buBatoTcsa Ha PErmoHbI
MakcmanbHbI pasmep gokymeHTa 2GB

4K Pages
A O /z ?
O 0 ° [ ] BN
o & f/\/.\ ot 0/\0 o N
N | N (LG &

.1“
[[LL]
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IHOeKkcupoBaHue

= B-tree nHgekcol paclumpeHsl angd
ynpasneHnsa XML gokymeHTamu

= [ononHuTenbHbIE Nons Find docids where x/y[A=5 and B=6]

4 PATHID: nyTb K 3Ha4yeHuio
4 VALUE: nHOekcMpoBaHHOE 3HaveHue . A=4. docid=2
4 DOCID: NoeHTudunkatop 4OKyMeHTa - A=5, docid=3

4 NODEID: y3en B KOTOPOM XpaHUTCA 3HAYEHNE | =  A=5, docid=4
- A=5, docid=5 - B=6, docid=2

= A=5,docid=7 _ \ B=6, docid=6

= A=5,docid=8 7——— = _ B=6, docid=12

= B=6, docid=1

= [lononHuTenbHble TEXHUKN NPX NOUCKE MO
nHaekcam

4 Pivot Join (Zig-Zag join)

4. KoHKypeHTHasi npoBepka npegukatos “and” n
“Or”

=  A=5, docid=9 /

=  A=5, docid=10
- A=5, docid=11
=  A=5, docid=12

4 MHOXeCTBO KYpCOpPOB Ha MHOEKCE KaXabIW »
NpoBepsET Npeaukar
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IHOeKkcupoBaHue

—

—
=]
-
=
-

—

il
l,

CREATE

— UNIQUE —

xmlpattern:

/

AS ——SQL ——VARCHAR (integer) ——
— VARCHAR (HASHED) —

INDEX — index-name — ON— table-name(xml-column-name) ¥

GENERATE KEY USING XMLPATTERN =—— xmlpattern ————p

xmlpattern

® | XPath 6es3 npegukara

— DOUBLE

— DATE
— TIMESTAMP

I

element-tag

*

I

L text()
L @attribute-tag ~ ——

@*

create index idx1 on dept(deptdoc) generate key
using xmlipattern ‘/dept/employee/name' as sql varchar(35)

|

ln
| LU
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Document Retrieval using SQL

= Retrieve XML documents
Select i, deptdoc from dept

= Retrieve some XML documents based on SQL Predicate

Select deptnum, deptdoc from dept
Where deptnum like ‘PR%’
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[Nonck no gokymeHTy ncnonb3ys XQuery

= NMonHasa noggepxka XQuery n XPath 2.0

= XQuery no BceM OOKyMeHTaM B CTosbue
4 FOR $d in db2-fn:xmlcolumn(‘dept.deptdoc’)... -

= XQuery no gokymeHTam ucnonb3ysa SQL npegukaTtsl

4 FOR $d in db2-fn:sglquery(“select deptdoc from dept
where deptID LIKE ‘PR%’ ”)...
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BoipaxxenHne FLWOR

= FOR: npoxoanT Nno nocneaoBatesibHOCTN JOKYMEHTOB,

[ L

= LET: npuBsiska nepemMeHHbIX K aneMeHTam
= WHERE: dunsrpauns anemeHToB ntepaumm
= ORDER: neperpynnupyet anemeHTbl ntTepaumm

= RETURN: koHcTpyupyeT pesynsraThl 3anpoca

FOR $movie in

db2-fn:xmlcolumn(‘table1.movies’) <movie>

LET $actors := $movie//actor <title>Chicago</title>

WHERE $movie/duration > 90 <actor>Renee Zellweger</actor>

ORDER by $movie/@year » <actor>Richard Gere</actor>
<actor>Catherine Zeta-Jones</actor>

RETURN <movie>
{$movieltitle, $actors} </movie>
</movie>
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<dept bldg=“101">
<employee id=“901">

<name>John Doe</name>
B bl pa>|<e H I/I e F LVVO R <phone>408 555 1212</phone>
<office>344</office>
dept xml </employee>
<employee id=“902">
. ‘ , <name>Peter Pan</name>
for $d in xmicolumn(‘deptdoc’)/dept <phone>408 555 9918</phone>
where $d/@bldg = 101 <office>216</office>
return <namelist> / </employee>
</dept>
{$d/employee/name} -
</namelist>

for $d in xmlcolumn(‘deptdoc’)/dept
where $d/@bldg = 101
return $d/employee/name

for $d in xmlcolumn(‘deptdoc’)/dept
<hame> where $d/@bldg = 101

</name> return $d/employee/name/text()
<name>

</name>

</name>
<pname>

Pan
F?esyanaT He obsa3aTernibHo XML !
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XQuery c o0 begnHeHnem

for $book in db2-fn:xmlcolumn('BOOKS')/book
for $entry in db2-fn:xmlcolumn(‘REVIEWS')/entry
where $book/title = $entry/title
return
<review>
{$entry/review/text()}
</review>:
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SQL/XML — Jly4iuee oT obLmx oT 060ux MMpoB
= Bce Bo3amoxHocTn SQL ana obpaboTkn pensaumoHHbIX CToN6uoB

= Bce BosamoxHocTn XQuery n XPath 2.0 gna agpecaunun n TpaHcgopmanmm XML
AOKYMEHTOB

= Ob6beanHeHne XML gokyMeHTOB 1 Tabnuy,
= [Npegukatbl kak SQL Tak n XML
= CosgaHne XML 13 CTpyKTYpUpOBaHHbIX NOSEN

= Matepuanusaums Tabnuy n npegcrasneHnin n3 XML 4OKyMeHTOB

select d.deptID , u.headcount, xmlquery(‘$deptdoc/dept/name’ passing d.deptdoc as “deptdoc®)
from dept d, unit u
where d.deptID = u.unitlD and u.headcount > 200
and xmlquery(‘$deptdoc/dept/@bldg’ passing d.deptdoc as “deptdoc) = u.bidg
and xmlexists(‘$deptdoc/dept/employee/name’ passing d.deptdoc as “deptdoc*)




Dept
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SQL/XML

deptlD

unitiID

deptdoc

100 /

10

\JI111L

A4

110 /

10

220

20

e

240

310

N

20

30

<dept bIdg="C=5">
<name>Engineering</name>
<map” er>Anjul</manager>
p>Susan</backup>
1>Mary</admin>
jecode>CW345</chargecode>

unitiID

Empcount

10

234 \

20

123 \

30

32

\

from dept d, unit u

where d.unitlD = u.unitlD and u.empcount > 200

and xmlexists(‘$deptdoc/dept/name’ passing d.deptdoc as “deptdoc*)

and xmlquery(‘$deptdoc/dept/@bldg’ passing d.deptdoc as “deptdoc*) = u.bldg

select d.deptID, xmiquery(‘$deptdoc/dept/name’ passing d.deptdoc as “deptdoc*), u.en/lpcount
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_ — nyonmkauma XML OOKYMEHTOB

SQL/XM

FIRSTNAME

LASTNAME

DEPARTMENT

SEAN

LEE

A0O

MICHAEL

JOHNSON

BO1

VINCENZO

BARELLI

A0O

SELECT

XMLELEMENT (NAME "Department”,
XMLATTRIBUTES (e.department AS "name" ),

XMLAGG ( XMLELEMENT(NAME "emp", e.firstname))) AS "department_list"

FROM employee e GROUP BY e.department;

department list

<Department name="A00">
<emp>VINCENZO </emp>
<emp>SEAN</emp>

</Department>

<Department name="B01">
<emp>MICHAEL</emp>
</Department>
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XMLTABLE - XML->relational

SELECT X.* from
XMLTABLE (‘db2-fn:xmlcolumn(“PORDERS.PO”)//customer’
COLUMNS
“‘CID” INTEGER PATH ‘@id’,
“‘“Name”  VARCHAR(30) PATH ‘name’,
“ZipType” CHAR(2) PATH ‘zip/@type’,

“Zip” XML PATH ‘zip’

) AS “X”

CID Name ZipType Zip

1325 Bobby US <zip>33129<zip>
4711 null UsS <zip>95023<zip>

.||l
[ L




[ L
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OyHKunn nyonukauum SQL/ XML

= CkansipHble oyHKLNN

4 XMLELEMENT — generate XML element

4 XMLATTRIBUTES - used within XMLELEMENT, specifies attributes
4 XMLFOREST - produces a forest of XML elements from SQL values
4 XMLCONCAT - concatenates a variable number of XML values

4 XMLNAMESPACES — produces a namespace declarations
PyHKUMKM arperaumnm

4 XMLAGG - to group or aggregate XML data

TabnuyHble
4 XMLTABLE — materializes a table from XML documents

®yHKUMM NpeobpasoBaHNs TUMNOB

4 XMLCAST - converts between XML data type and standard relational types

4 XMLSERIALIZE — converts XML data type to serialized XML as a
char/varchar/clob/blob
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JDBC API Enhancements for XML =

MNopoepxka HoBoro XML Tuna

[Moonepxka HoBoro nHTepdenca com.ibm.db2.jcc.DB2Xml

Mopnnepxxka XQuery

MNopoepxka pernctpauymm XML Schema

4 Type Code java.sql.Types.OTHER po tex nop noka He noasutcs
HoBbIn TN JDBC java.sql. Types. XML




| Information Management

Sample Java Prog ram create table dept (id char(8), doc xml);

PreparedStatement stmt1 = con.prepareStatement("Select doc from dept where id = ‘001’ ”);
ResultSet rs = stmt1.executeQuery();
rs.next();

String xmIString = rs.getString(1);
InputStream is = rs.getBinaryStream(1);

com.ibm.db2.jcc.DB2Xml xml = (com.ibm.db2.jcc.DB2Xml) rs.getObject (1);
String xmIString = xmIlOut.getDB2String();

InputStream is = xmIOut. getDB2XmIBinaryStream("1SO-10646-UCS-2");

... =xmlOut.getDOM() or xmlOut.getSAX(); //future

—PreparedStatement stmt2 = con prepareStatement(“update dept set doc = 2 where id = ‘0017).

stmt2.setObject(1, xmiOut);
stmt2.setBinaryStream(1, new FilelnputStream(file), (int)file.length());
stmt2.setString(1, xmlString);

stmt2.executeUpdate();
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Sample Java Program — XQuery =

create table customer (customerinfo xml);
PreparedStatement stmt=null;
ResultSet rs;
String sqls = "XQUERY "+

"for $info in
db2-fn:sqlquery('SELECT info FROM
CUSTOMER WHERE cid > ?') "+

"where
$info/*:customerinfo/*:addr{@country=\"E
ngland\"] "+

"return
$info/*:customerinfo/*:phone/text()";

stmt = conn.prepareStatement(sqls);
stmt.setInt(1, cidToFilter);
rs = stmt.executeQuery();
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DB2.NET XML Support

=  DB2 .NET Provider

= DB2Xml - Uukancynupyet tvn XML

4 Jrbon goctyn k XML Tuny ocyliecTBnsercsa yepes apyrme oobekTbl OCHoBaHHble Ha XML
(XmIReader, XPathDocument)

4 Mertogbl goctyna k XML cton6uam
= DB2Xml.GetXmIReader
= DB2Xml.GetString
= DB2Xml.GetBytes

= DB2DataReader
= DB2Command

= XML Input n Output Parameters
4 DB2Type.Xml

= [lNoppepxka XQuery
4 DB2XmICommand
4 DB2XmlAdapter

= [Mopaepxka XmISchema
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Sample .NET Program - XQuery

DB2XmICommand xcmd = new DB2XmICommand();
/IRetrieve the name of all employees in department #100
xcmd.CommandText =

“for $e in db2-fn:xmlcolumn (‘EMPLOYEE.EMPINFO)/employee

where $e/deptno = 100
return {$b/name}”

/[Set the root tag
xcmd.RootTag = “deptlist”;

/IRetrieve the result of the xquery expression as an XmIReader
/Ithe result will be wrapped with <deptlist> </deptlist>
XmIReader xrdr = xemd.ExecuteXmlIReader();

/IRetrieve the result of the xquery expression as a Stream
Stream xmlistream = xemd.ExecuteStream()

employee empinfo XML
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[MpoBepka ¢ nomoLlbo XML Schemas

= [MpoBepka onumMoHanbHa 1 OCYLLECTBMNAETCA Ha YPOBHE | ..
4 Be3 npoBepkKu
= insert into dept(deptdoc) values (?)

4 C npoBepKou
= insert into dept(deptdoc) values (xmlvalidate(?))

= Cxema MoXeT bbITb Nepes3anucaHa 1 ykasblBaTb Ha CXeMy B peno3ntopumu
DB2

4 insert into dept(deptdoc) values (
xmlvalidate(? according to xmlschema id “ibm.invoice”)

4 insert into dept(deptdoc) values (
xmlvalidate(? according to xmlschema uri ‘http://my.world.com’)
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YnpasneHne XML Schema

= Penoasutopuin XML Schema (XSR)
4 XpaHUT 3aperncTtpmpoBaHHble CXEMbI
4 YnpaBnsieTcs Kak 4acTb Katanora DB2

4 Tabnuupbl 1 NpeacTaBneHNs co3aatoTCsl aBTOMaTUYECKN
g SYSCAT.XSROBJECTS, SYSCAT.XSROBJECTCOMPONENTS
g SYSCAT.XSROBJECTAUTH, SYSCAT.XSROBJECTHIERARCHIES

4 UNHTepdenc komaHgHoun ctpoku, APl, XpaHumbie npouenypsl

—

—
=]
=
=
-

—

[HTH

]‘l“

|
| LU

XpaHuMble npouenypsbl

Peructpauus XSR_REGISTER(rschema, name, schemalocation, content, docproperty)

Add XSR_ADDSCHEMADOC(rschema, name, schemalocation, content,
docproperty)

Complete XSR_COMPLETE(rschema, name, schemaproperties, isusedforshred)
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AHHOTaUKMA cxeMbl Anga Hapesku

= OTobpaxeHue n3 XML B pensiunmoHHbIE Tabnuubl
4 OTObpaxeHne KoHTponupyeTtcs aHHoTaunamm XML B DB2 XSR

db2-xdb:C Text value, string value or xml fra

db2-xdb:tru Truncate content if the size is grea
db2-xdb:NC White space treatment

Custom expressions to apply to t
db2-xdb:CQ Conditions to apply to rows before

Multiple mappings, to same or diffe
Referential constraints
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ELECTRONICITEMS

<shipDate>1999-12
<f/item>
<item partNum=“533-AC">

<productName>Cycle</productName>
<quantity>1</quantity>
<USPrice>149.95</USPrice>
<shipDate>1999-12-05</shipDate>
</item></items></ipo:purchaseOrder>

ORDERID PARTNUM QTY

PRICE

19991201-AZFG | 833-AA 1

132.95

...<sequence>

<element name="productName" type="string“/>

<element name="quantity"

type="ipo:derivedPositivelntegerType”

db2-xdb:rowSet="ELECTRONICITEMS”

db2-xdb:column="QTY"/>

....... <l—ignoring mapping of PRICE --> ....
<attribute name="partNum" type="ipo:SKU*
db2-xdb:rowSet.== RONICITEMS”

Tcolumn="PARTNUM"

2-xdb:expr =“udf_convertTolnternalPart($SELF)”

db2-xdb:cond="udf_isElectronicltem($SELF) =

‘true’/>........

<attribute name="orderID" type="xs:string“
db2-xdb:rowSet = “PURCHASE_ORDER”
db2-xdb:column =“ORDERID” >
<annotation>
<appinfo>

<db2-xdb:tabl
-xdb:rowSet>ELECTRONICITEMS</db2-xdb:rowSet>
<db2-xdb:column>ORDERID</db2-xdb:column>
</db2-xdb:tableMapping>

</appi

</annotation>

</attribute>
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DBZ2 Development Workbench

& Data - Diagram1 - Eclipse Platform

| -ES Q| A2 1%

| [rahoma | O A I A e e S i e

Fle Edit Navigate Search Project Diagram Run Window Help

[ | (pata  [Resource
o

= & v = O|[4) *Database Model.bm | FDiagram1 2

Explorer

< I ]

B

«Table»
=] DEPARTMENT

DEPTNO : CHAR (3)
DEPTNAME : VARCHAR (29)
MGRNO : CHAR (6)
ADMRDEPT : CHAR (3)
LOCATION : CHAR (16)

Glserver Explorer 52 . ShowsQL |

=ml

[ER-SNCE A

«Table»
EMPLOYEE

wo ] EMPNO : CHAR (6)
o B FIRSTNME : VARCHAR (12)
o [ MIDINIT : CHAR (1)
o [} LASTNAME : VARCHAR (15)
o ] WORKDEPT : CHAR (3)
o ) PHONENO : CHAR (4)
o B HIREDATE : DATE

[=-(3 Tables
3 CL_SCHED

[ DEPARTMENT
- [E EMP_ACT

Propaﬁs}Tads‘ProHanle’rurLoglModdRepwt(oaDBOumut% Bookmarks

Action Name

&1 HT— |

Im e

| | % NoDescription Yet...

Eclipse based

Support for XML type in tables, views,
SPs and UDFs

Support for XML Index

Support for XML type in SQL Query
Builder

Graphical XML Query Builder

XSD (XML Schema) Editor

XML Editor

XML viewer

Support for XML Schema registration
XML & XSL Parsers
XML<->Relational mapping
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XQuery Builder

*_Resource - My1.xquery - Eclipse Platform

File Edt Navigate Search Project Run Xgquery Editor Window Help

In-B8 |- |2 v

NE B>

vy [ | [5Resource
5. Navigator 53 = 8| [X¥sMy.xquery (]
.| @ % v || - Documents 5 &
5 3 asaa A [cicorenaixqueryicustomer xml -
project ||| [5& #document —
aaaxq E &-[8] customerifo Tterate over each item in sequence
Eﬁ' ':'e“"‘““e"’ - ® cid="1000 : ‘Sequence- node, expression, function, variable or teral
X Myt seuery © s =iiposanple.o ® fewstonervéo
= 3 (€] name [Kathy Smith]
L s & s
= 41-[€] phone
8= outine 57 =g
=13 For logic
=T For
¥y feustomerinfo =
T, Where
=T, Order by "
3 < i | B
=T Return
- v
(=% For logic Al
BT For
R == Operand 1 | operator | _ Operand 2 Dlco.. |
T where prrmetk Jeustomerinfoj@Cid 1000
=T Return For logic
[Xy feustomerinfojadd Quantified
[Xy feustomerinfojadd
~ Functions a
z
fristring
fr:compare Value- node, expression, function, variable | Direction | 5| RyResource
frpper.cose I[h'hfcustnmevinfo[name ascending =
fri:string-join
fri:concat
fristarts-with
fricontains ¥l Eor in dbz-fn:xmleolunn ("schema.table.colunn”)/custo
Design | Source | there /customerinfo/@Cid=1000
= srder by nfo/neme
I | i3 Dress 5 srippes| A% P~ =i
| Selected Nothing ¢
for §addr in §customerinfo/addr
where $addr/@country="us"
* return (
BT For ($addr/street) ,
[y feustomerinfo {$addr/city)
T Where )
=T Order by ¥
[X feustomerinfofname
=T Return
=% For logic
=T For
(X feustomerinfofadd
T, Where
= T Retun
[Xy feustomerinfofadd
] I | ]
@ i | 3
Design | Source |
@ i |y [Erese Snippets | axpv=0
|| Selected Nothing

Il 1asam

Graphical XQuery builder

Supports selecting from
actual documents to build

query
Can view in progress
XQuery statement

Save Statements for re-use
Execute and view results
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MS Visual Studio .NET — DB2 XML add-in

* WindowsApplicationd - Microsoft Development Environment

File Edit Yiew Project Build Debug

r Explorer

Y]

| ——

vgv>ﬁ¢$ 3 (@9 - ¢ - BB | ) Debug
~sampleDataSet.xsd* | Forml.cs [Design] | ¥ X

2 @ Data Connections ~
= 3 hoymich@SAMPLE [DB2{NT 08.C
- [ Tables
- DEPARTMENT
3 DEPTHO
: DEPTNAME
MGRMO
ADMRDEPT
: LOCATION
EMP_ACT
EMP_PHOTO
EMP_RESUME
EMPLOYEE
IN_TRAY
: ORG
PROJECT
SALES
STAFF
TBALLTYPES
TEDEPT
TBEMPLOYEE
Views
[ Procedures
= PROC1
= 3 Result Set
ROUTINENAME
ROUTINESCHEW o

< il | 3

[PEPEREEREREE
E

=]
=

¢+ Toolbox l% Server Explorer [
|E Qutput !B Error List f@ Find Results 1 I

Data Tools Window Help

~ Any CPU > | [ Fillschema( = @ Eg @ 30
Solution Explorer - Solution "Win... - I X

& TBDEPT

% DEPTID
DEPTNAME

=

., TBDEPTTableAdapter
@ Fill, GetData ()

FK_TEDEPT_TBEMPLOYEE

S | TBEMPLOYEE

% EMPID
DEPTID
YARCHAR1
CLOB1

DATEL
TIMESTAMP1

¥ TBEMPLOYEETableAdapter
@ Fill, GetData ()

2 oal®
Solution "WindowsApplication4' (1 projed|
- @ WindowsApplication4
[# =4 Properties
[#- [z References
i app.config
Formi.cs
@ Program.cs
@ sampleDataSet. xsd
< Iii | B

@ Solution Explorer | Data Sources |

Properties v 1 X

HOYMICH,DEPARTMENT -

Colcount S
Name DEPARTMENT
USERSPACE]L

HOYMICH

Name

Ready

Server Explorer
XML Editor

XML Schema Editor
XSR Registration
XML Index Builder
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DBZ2 Viper B Storebrand o storebrand

= Jluampyrowmm Urpok, Ha pbiHKe CTpaxoBaHUsI 300POBbLS U XXU3HU, YyNipaBneHus
aKTUBaMu U LUeHHbIMU 6ymaramu B HopBeruw.

= MuoHepbl B apantauun SOA, Web Services n XML B H(hOpMaLMOHHBLIX cUCTEMAX

= Senior Enterprise Architect Thore Thomassen TecHo pa6otan IBM Ha npoTsikeHUn
Viper Alpha

= [MpeunmywiectBo Native XML B cpaBHUTESIbHbIX TecTax

4 CokpalieHue BpeMeHU pa3paboTKn BHYTPEHHUX oT4YeTOoB C¢ bonee yem 1 day no 10 MUHYT

4 CokpaweHue coctaBnsitowen /O ana Web services B cpeagHeM Ha an 65% u cokpawieHue
BpeMeHu noaaepxku Ha 20%

4 Peanusauusi U3aAMEHEeHUA CXeMbl [0 HECKONIbKUX MUHYT C LIeSIoro AHA npoToTUnnpoBaHuAa N

TeCTUupoBaHuUsa n Lenou Hegenu BHegpeHUus

4 Peanusauus nomcka v n3BnevyeHusi LOKYMEHTOB B COOTBETCTBMM C HOBbIMU TpeboBaHusimu B 30
MUHYT, paHee TpeboBanocb 2 yaca with decomposition and 8 hours with CLOB.
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Partner Solutions

E exegenix’ o]

o JustSystem

mdxsys XAware

xml productivity tools w >
xfy technology

f s
‘?

TEMENOS™

A SKYTIDE

sssssss

i StreamServe"
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HemHoro o APYIrmx HOBbIX BO3MOXHOCTAX

STTM — camoHacTpamBaemMas U KoHGUrypmpyemaa namate DBMS

LBAC — OrpaHunyeHne goctyna Ha ypOBHE CTPOK
Hybrid Partitioning
Komnpeccusa gaHHbIX

YrniyyweHna B Pe3zepBHOM KonnpoBaHuu etc...
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ABTOMaTU3aUMNAa aBTOMaTU4ecku!

= BkntoyeHne MHoOXecTBa aBTOHOMHbIX BO3MOXXHOCTEN MO YMOJTHaHUIO.

= [pumepsi:
4 Configuration Advisor (2 second tuning)
4 Adaptive Self Tuning Memory
4 ABTOMaTn4ecknm cbop cTtaTUCTUKMN.

= ABTOMaTM4eckoe BbluncneHne napametpos I/O

4 3Ha4YeHUs BbIMMUCAAIOTCA BO BPEMS 3anycka
= OcHoBbIBaloTCA Ha kon-ee CPU pacnonoXxeHun ONcKoB
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STMM B genctesun — YaaneHune BaXHoOro MHaekca

TPCH Query 21 - After drop index - Average times for the 10 streams

dss

Time in
secon

N
o
o
o

9 10 M1 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34

Order of
execution
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Security - Label Based Access Control

= Label Based Access Control (LBAC)
4 “label” accoummnpoBaH Kak ¢ nonb30BaTeNIbCKON CECCUEN TaK U CO CTPOKaMM
4 Tlpasuna (Rules) npoBepsitoT METKN NMonb3oBaTesien U CTPOK ANS BbisiIBIIEHUS
npas
= Labels MoryT coctosTb N3 MHOXeCcTBa KOMMOHEHTOB
4 WNepapxus, rpynna n maccus

4 MeTKa Ha CTPOKY €CTb OOMNOMNHNTENBbHbLIN BHE 3@aBUCUMOCTW OT KONM4ecTBa
KOMMOHEHTOB METKU

4 Tlonb3oBaTenbCckMe MeTKM BblgaroTcs security administrator

= [Moxoxa Ha nogaepxky LBAC B DB2 ansa z/OS v8
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LBAC H

lerarch

v Update/Read
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Hybrid Partitioning
HASH

999 Machines
32K Partitions

RANGE

A-C D-M N-Q R-Z
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MDC usHyTpu

lMpumepbl o6pabomku 3anpocos

PN

TRIAS
&

5th Block

0th Block BID =20-0

111
L
1N

111
1

Block INDEX ANDing

CREATE TABLE
SALES (Customer VARCHAR(80),
Region CHAR(5),
Year INT)
ORGANIZE BY DIMENSIONS (Region, Year)

SELECT * FROM SALES WHERE
Region = 'West' AND Year = 00

West BiDs:  [TEO 70T ]

*'00 BIDs:

* Result of AND:

¢ Retrieve block 16-0 in one I/O

* Mini-relation scan retrieves all records
in block

"AND"ing RID and Block INDEXes

CREATE INDEX i1 ON SALES (Customer)

SELECT * FROM SALES WHERE
Region="East' AND Customer="Joe'

¢ 'East’ BIDs: 0-0, 4-0

*'Joe' RIDs: 0-3, 0-211,pR-97, 7-1, 11-33

* Filter out RIDs not in page range indicated by BIDs
0-3, [O=ZTT, 297, 71

* Directly fetch those records
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Row Compression ucnone3yetca LZV

Komnpeccna MHOXeCTBa CTPOK B OOHY CTpaHULy He 3(PJEKTUBHO C TOUKM
3peHunsa bL.
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Row Compression Using Side Tables 0

Dept 500

02

Plano, TX, 24355

CTopoHHME Tabnuubl coaepkaT NOBTOPSIOLLYHOCS MHAOPMAaLMIO U3 CTPOK.
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DB2 - More Compression Ratios (Customer Data)

32KB Pages

Compression Type 32KB Page Count Space Required on Disk

6000000

No compression 5893888 179.9GB
Row compression 1392446 42.5GB
% Pages Saved: 76.4%

T1 Compression - 179.9GB Initial Size

5500000 ~
5000000 ~
4500000 4
4000000 H
3500000
3000000
2500000 ~
2000000 ~
1500000 ~
1000000 ~
500000 -

(=

1.

Non-compressed Compressed
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Informix

Informix Dynamic Server 10

IBM Software Group

ON DEMAND BUSINESS

© 2005 IBM Corporation
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[ L

IBM Informix Dynamic Server Roadmap

IDS
v10

IDS
v9.40

MapT 2003
- [pon3BoanTENbLHOCTb
-Backup & Restore Q1 2005
-HDR & ER -be3onacHoCcTb
cocyLlecTBOBaHne - YCTOM4YMBOCTbL/BbICOKas
~YaaneHve orpaHnyeHnn  AOCTYMHOCTb
Ha pasmepbl. - PaspaboTka CooTBeTCcTBUE
=MOHUTOPUHT, YTUNUTLI cTaHgapTam
- ABTOHOMHOCTb/ NpocToTa
aZiIMUHUCTPMPOBaHNA
-HTerpauusa c IBM SWG
-3anpochbl KNMIMEHTOB U
napTHEPOB
2003 2004 2005 2006

IDS
v10.5

IDS
vNext

2H 2006 =2008

-3anpockl pblHKa,  e3anpockl PbIHKA,
Technology & Technology &
3aKa34MKOB 3aKa34MKoB
napTHepoB napTHEPOB
“NHTerpaums ¢ IBM eluterpaums c IBM
Software Software
*ABTOHOMHOCTb oyﬂqueng
(Online Table ABTOHOMHOCTM
Reorg, GUI, SQL) «pMDC

*MQT

2007 2008
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Increase in Nightly Builds and Tests (IDS(4), CSDK, GLS, 4GL)

80
70 » 74

60
50 //
40 ~+— Builds
30 //

20

0 T T T
2000 2001 2002 2003

.1“
[[LL]

60000

/ 57000
50000
40000 /
30000 - Tests

20000 /
10000
4000 .’—,“‘

0 | | T
2000 2001 2002 2003
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IDS YMeHbLueHue Kon-Ba omnodokK

2001 2002 2003 2004
Defect Backlog

_—
jose2t |
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IBM Software Portfolio — ncnonb3sosaHme KOMNoOHEHTOB

m WebSphere Lotus ' Rational

" Product |

FTOdU 1 ~rodau PTrodu Produ .
HNHeecmuyuu Specific Specific Specific Specific Specific
B npodykmbi Investmen Investmen Investmen Investmen Investmen

DB2/Informi

WebSpher
e
Tivoli
Rationa

O6bwue
KOMOTMOHEHTHI

e

\Yelll
Rationa

!!E! ormi
X

Tivoli
Rationa

e

DB2/Ifformi o
Tivoli

comﬁ(onent DB2/Informi

e-factor to SW

e
\ Offerings
O6uwue
803MOXHOCMU ‘ A‘
Oca ‘%

ompg&ntization an

WebSphere otu g 1 Rational

Ha4anbHbie
npooyKkmabi
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