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XPERANTO – a marriage of XML and DB2

INTRODUCTION

XPERANTO is a concatenation of X(ML) and (Es)peranto. Dr Zamenhof
developed Esperanto as an international language in 1887! XML has
become the standard data exchange language for Internet-based business
applications, promising sizeable cost reductions by providing an
automated and secure method for Internet data exchange. XPERANTO
is IBM’s middleware technology for leveraging and accessing DB2.

FEATURES

XML features include:

1 Create XML views of relational data by automatically mapping the
underlying relational database to a low-level XML view.

2 Create application-specific views using XQuery, which is a general-
purpose declarative XML query language being standardized by
W3C (World Wide Web Consortium).

3 Ability to query XML views of relational data subsets using
XQuery. Only materializing the subset is an important benefit.

HIGH-LEVEL ARCHITECTURE

XPERANTO high-level architecture is illustrated in Figure 1.

XML VIEWS

XPERANTO creates default XML views from the target DB2 database.
Users can define their own views by using XQuery, including views of
views to reach higher levels of abstraction. Using XQuery is important
because it is an XML standard, as opposed to proprietary languages like
XSL-T, SilkRoute, Oracle XSQL, and Microsoft SQL Server. XQuery
can process joins and recursions that some proprietary languages
cannot.
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IBM EXAMPLE

IBM uses the following purchase order relational database:
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XPERANTO generates the following default XML view (oid is order
id):
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Figure 1: XPERANTO high-level architecture

XQuery    USER-DEFINED VIEW (written by user in XQuery)

XQuery View Definition

Default XML View (XPERANTO generated XML view of relational data)

Default mapping

DB2 Tables
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This is for the purchase order relational database with its default XML
view.

Top-level elements are tables with their names as tags. Nested beneath
are row elements with column names as tags and column values as text.
XPERANTO captures primary and foreign key relationships in the
XML schema (not shown).

Users would probably want to publish a list of orders. The default XML
view is:
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A user writes a user-defined XML view using XQuery:
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Lines 2-22 comprise an XQuery FLWR expression to construct each
order element. In line 2, for causes variable $order to be bound to each
order table row element and defines how to extract each row. The
process starts at the default view, root, navigating to each order element
nested under it, continuing to each row element nested under order
elements. Line 8 predicate (order/id = $item/oid) creates a join of order
with its items. Line 16 predicate ($order/id = $payment/oid) creates a
join of order with its payments. Queries can be issued against the orders
view:
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XPERANTO QUERY PROCESSING

Benefits of XPERANTO include producing only the desired relational
data and pushing most memory and data-intensive computations down
to DB2. XPERANTO query processing architecture is shown in Figure
2.

The processing steps for converting the query above include:

1 Parse XQuery into an intermediate representation known as XML
Query Graph Model (XQGM).

2 XQGM combines the referenced XML views followed by rewrite
optimizations to eliminate intermediate XML fragments.

3 Computation Pushdown splits the XQGM, capturing all memory
and data-intensive processing and pushing it down to DB2; it also
creates a tagger graph structure for use by Tagger Runtime to
construct the XQuery result (tuples) in a single pass to return DB2
SQL to the user.
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The DB2 SQL for XQuery is:
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The SQL is a sorted outer union.

CONCLUSIONS

XML-based applications are imposing new requirements on DBMS,
including publishing and querying existing relational data as XML.
XPERANTO translates an XQuery into the correct DB2 SQL.
XPERANTO performs optimization like view composition and pushing
computation down to DB2.

XQuery                                        Query Result

         XQuery

XQuery Parser

         XQGM                                               DB2 SQL

Query Rewrite
 & View Composition

         XQGM

Computation Pushdown              Tagger Runtime
                              tagger graph
         SQL Query                                        tuples

DB2

Figure 2: XPERANTO query processing architecture
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Introduction to DB2 UDB 7.2 Extender offerings

With more and more projects involving Web-based transactions, the
database you store your data on needs to be able to deal with new data
formats (HTML, XML, etc) and requirements. DB2 uses a range of
Extender offerings to meet these challenges. Full descriptions of each
offering can be found in the respective Administration manuals, but all
I want to do is give you an overview of each one.

There are five products in the DB2 Relational Extender range – Text
Information Extender, Net.Search Extender, XML Extender, Image/
Audio/Video Extender, and Spatial Extender.

TEXT INFORMATION EXTENDER

Text Information Extender (TIE) has the following main features:
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• Fuzzy searches – allow you to cater for searches where the user has
made a ‘typo’ in the search string. For example, it will find
‘business’ when ‘businness’ is input.

• Masking of individual or multiple characters in a search string. For
example, it allows you to search for BUS% (which will find
BUSiness and BUST), and BUS* (which will find words only four
characters long beginning with BUS, ie BUST but not BUSINESS).

• Allows you to search for two or more words, which then have to be
in the same sentence/paragraph in the document.

• Thesaurus searches – you can set up your own list of synonyms/
relationships, based on your business needs. For example, you can
set up a thesaurus that will treat DBA and D.B.A (and indeed
DB.A!) as the same.

• TIE queries can be incorporated into standard SQL, so it is possible
to combine TIE predicates with other predicates.

As you can see, even this small subset of functions shows what a
powerful offering TIE is – it will certainly allow you to get the most from
your data.

There are design requirements which are needed to make the most of the
offering, and these are all explained in the manual. The key piece of
advice is, try to design your tables bearing in mind that you will be using
TIE.

NET.SEARCH EXTENDER

The Net.Search Extender (NSE) offering was specifically developed
for high-volume Web applications. It shares many features with TIE,
but there are some important differences, in particular:

• NSE search is done through stored procedures, which means that
you cannot add other predicates to the query.

• NSE does not have thesaurus support, ‘in same paragraph’ support,
or ‘free text search’ support.

Net.Search has the ability to search for words, phrases, or fuzzy words.
The index that is created for NSE entries is stored in memory, which
makes access very fast.
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The decision whether to use NSE or TIE depends on factors such as the
volumes of data you will be processing, whether your table design
favours one over the other, what type of search capability you need, etc.

XML EXTENDER

DB2 XML Extender allows you to store (decompose) and build
(compose) XML type documents in DB2 tables. When you compose an
XML document from data in DB2 tables, you can limit the documents
you build based on standard SQL statements within the ‘build definition
file’. I don’t want to get bogged down in the details here of how to do
this, suffice it to say that it is possible and is a powerful feature. You can
either store your XML documents in a single column (XMLColumn
format) or break down the contents of the XML document and store the
results in different columns of DB2 tables (XMLCollection format).
The XMLColumn format is the easiest to implement, whereas the
XMLCollection format provides greater flexibility.

Once you have decomposed your XML documents, you can use TIE to
query them. This is a powerful combination of DB2 offerings.

IMAGE/AUDIO/VISUAL EXTENDER

Image/Audio/Visual Extender (IAV Extender) is like all the other
Extender offerings, it uses User-Defined Types (UDTs), User-Defined
Functions (UDFs), and triggers.

DB2 stores the input (image/video) in LOBs (large objects) in the
database. These LOBs can be BLOBs (binary large objects), CLOBs
(character large objects), or DBCLOBs (double-byte character large
objects).

Because of the maximum possible size of each LOB (2GB), DB2 does
not store the LOB in its tables, but stores a pointer to an area on disk
external to DB2. This allows you to store up to 4TB of LOB space in
a table (plenty for most people!). If the LOBs were stored in DB2,  any
inserts etc would have to be logged, and therefore you would require
large (ie unmanageable) amounts of log space.

You obviously have to enable your database to be able to use the IAV
extenders. This is detailed in the Administration manual, which is
offloaded when you install the offering.
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Some of the highlights of each component of the IAV offering are:

• Image – you can search for an image by content using a QBIC
(Query by Image Content) catalog. This catalog stores information
about the image (average colour, texture), so then you can search
on that information.

• Audio – you can store and retrieve recordings in their entirety.

• Video:

– you can search for a specific frame or for a scene change
(where one frame changes drastically from the next frame)
using a user-defined video index

– you can store video clips and related information in DB2
tables, and then search the database using standard SQL.

SPATIAL EXTENDER

You can use the Spatial Extender offering to create a GIS (Geographic
Information System). This GIS defines things like postcodes, road
locations, buildings, etc. You can store this information in DB2 as
information in rows. You can then query this information using
standard SQL. An example of using spatial extender is when you phone
a ‘store finder’ service, you give them your postcode, and they then find
the shop closest to your location.

Continuing with the previous example, you need to somehow load the
postcode information into DB2. There are tools/products available to
do this. There are also tools available to display your output (the Spatial
Extender Administration manual mentions ArcExplorer).

I hope I have given you a taster of what each of the DB2 Extender
offerings can do for you. They are all very easy to install, and the test
programs which come with them will give you a good demonstration of
what the offerings have to offer.

Keep an eye on the IBM DB2 Web site for future offerings and
enhancements to the current set.

C Leonard
Freelance Consultant (UK) © Xephon 2002
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Generating DB2 utility jobs ASAP – part 2

This month we conclude the code to copy or move data to different DB2
regions; mostly to testing subsystems but also sometimes to production.

Use the following JCL to run the REXX program in batch:
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COMPARE DDL FOR TABLES AND COLUMNS

In my current data warehouse project we have seven DB2 regions, each
with its own special purpose. One of the DBA’s responsibilities is to
implement database changes such as adding a new column, removing
columns, and changing column attributes.
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It is important for the changes to be made correctly in all of the DB2
regions. A DBA cannot be too careful about keeping the tables and
columns in sync between different regions, as problems can occur at
any time during an application’s run time or DBA’s utility job if there
are unmatching tables or columns.

The following REXX program can be used to check the synchronization
of the tables and columns between two different DB2 subsystems:
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Use the following JCL to run the REXX program in batch. The REXX
program is located in myid.DB2GEN.CLIST.
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The output from this program will look like the following:
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Timeout/deadlock report

Many DB2 administrators and DB2 application programmers have
wondered how they can find out which transactions have timed out and
which ones haven’t, how often these transactions have timed out, which
plan was timed out, and which resources (database, tablespace) were
affected. All this information and more is stored in the DB2 master
address space log, but it is not formatted and is too long. The following
REXX program analyses the DB2 master log and looks for timeout/
deadlock messages and related messages.

This REXX discovers and converts the many timeout messages in the
log to one summary record. For example DSNT376I indicates a timeout
message and a subsequent DSNT500I message indicates resource
information about the timed-out transactions. Message codes DSNT375I,
DSNT376I, and DSNT500I may not appear in order in the DB2 log.
Therefore corresponding messages are found and merged in this REXX
program. Message code DSNT500I can include resource names or one
of dbid, obid, psid, and isobid. For rows containing dbid, psid, obid, and
isobid, a program has been written (DBAB101) to convert dbid, psid,
obid, and isobid to database name and tablespace name.

You can see sample timeout/deadlock reports at the end of the article.

Here are descriptions of the programs and JCL:
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• DB2LOGA – analyse DB2 logs and write each corresponding
timeout record to the output file.

• DBAB101 – convert (replace) dbid, psid, obid, isobid to database
name and tablespace name in TIMEOUT_REPORT1 table.

• DDL – DDLs of PDBA.TIMEOUT_REPORT1 table.

• DB2LOGAJ – JCL to run these programs and print sample
timeout/deadlock report using the DSNTEP2 program.

• CPLIDB2 – sample compile job for DB2-vapli-batch programs.

DB2LOGA REXX PROGRAM
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CPLIDB2 – SAMPLE COMPILE-BIND PROCEDURE FOR PLI-DB2-
BATCH PROGRAM
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SAMPLE TIMEOUT REPORT
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SAMPLE DEADLOCK REPORT
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W�����O��O���W�;HH2���W�;HH2���������W�;B6:HN18<6���W�������W

W�����O��O���W�8=2H29���W�8=2������������W�8=5<K<=<������W�����!�W

W�����O��O���W�8=2H29���W�8=2������������W�8=H635@�������W�����!�W
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W�����O��O���W�;HH2���W�;HH2���������W�;B6:HN18<6���W�������W

W�����O��O���W�H7H29���W�7H7�����������W�=79376N?7@><W�������W
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W�����O��O���W�;HH2���W�;HH2���������W�;B6:HN18<6���W�������W

W�����O��O���W�;HH2���W�;HH2���������W�;B6:HN18<6���W�������W

W�����O��O���W�;HH2���W�;HH2���������W�;18<6��������W�������W

W�����O��O�!�W�;HH2���W�;HH2���������W�;18<6��������W�������W
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W�����O��O���W�;72H2���W�;HH2���������W�;18<6��������W�������W

W�����O��O���W�;HH2���W�;HH2���������W�;18<6��������W�������W

W�����O��O���W�8=2�B����W�8:;>H2���������W�<9E138193N>:�W�������W

W�����O��O���W�8=2H29���W�8=2H29���������W�8=5<K<=<������W�������W

W�����O��O���W�8=2H29���W�8=2H29���������W�8=H635@�������W�������W

W�����O��O���W�8=2H29���W�8=2������������W�8=B:9N?13>@���W�������W

W�����O��O�!�W�;HH2���W�;HH2���������W�;B6:HN18<6���W�������W

W�����O��O���W�;HH2���W�;HH2���������W�;18<6��������W�������W
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Ali Ozturk
Storage and Database administrator
Pamukbank  (Turkey) © Xephon 2001



IBM has beefed up its DB2 for
Multiplatforms with a range of new and
improved tools for AIX, HP-UX, Linux,
Solaris, and Windows. Improved tools
include DB2 Web Query Tool for
Multiplatforms V1.2 and DB2 Table Editor
for Multiplatforms V4.2.

The Table Editor accesses, updates, and
deletes data across multiple DB2 database
platforms and the Web Query Tool connects
all users directly to multiple enterprise
databases simultaneously, regardless of
database size, hardware, operating system,
or location. Both tools now have support for
Informix Dynamic Server 9.x.

Among the three new tools is DB2 High
Performance Unload, providing quick
unload and extraction of data for movement
across enterprise systems or for
reorganization in-place.

DB2 Recovery Expert provides automated
recovery, while DB2 Performance Expert
consolidates, reports, analyses, and
recommends changes on DB2 performance-
related information.

For further information contact your local
IBM representative.
URL: http://www.ibm.com/software.

* * *

IBM has announced new disaster recovery
services geared to protecting networks,
providing secure back-up systems, and
ensuring near uninterrupted data access.

The new service remotely copies data and

applications and can be managed from a
single point of control. It also features a
controlled site switch for both planned and
unplanned outages, maintaining data
integrity across multiple storage subsystems,
and can begin functioning within minutes at
the secondary site, claims the company.

Also, Tivoli Storage Manager with Tivoli
Data Protection (TDP) options enables back-
up of data formats in DB2 databases. It
provides the policy guidelines and processes
to deploy back-ups of DB2 using
instantaneous copy functions such as the
Enterprise Storage Server’s FlashCopy with
Tivoli Storage Manager.

For further information contact your local
IBM representative.
URL: http://www.ibm.com/services.

* * *

IBM and Peregrine have announced plans to
deliver infrastructure resource management
applications to the public sector,
telecommunications, and financial services
industries.

Specifically, Peregrine’s AssetCenter,
ServiceCenter, and Get-It software
applications will be optimized for DB2
database software running on IBM eServer
pSeries, xSeries, and zSeries machines.
Web address:

For further information contact:
Peregrine Systems, 3611 Valley Centre
Drive, San Diego, CA 92130, USA.
Tel: (858) 481 5000.
URL: http://www.peregrine.com.
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