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Chapter 1. Introduction

1.1. Overview

The iBATIS DataMapper framework makes it easier to use a database with a Java or .NET application. iBATIS
DataMapper couples objects with stored procedures or SQL statements using a XML descriptor. Simplicity is
the biggest advantage of the iBATIS DataM apper over object relational mapping tools. To useiBATIS
DataMapper you rely on your own objects, XML, and SQL. Thereislittle to learn that you don't already know.
With iBATIS DataM apper you have the full power of both SQL and stored procedures at your fingertips.

1.2. What's covered here

This Guide coversthe .NET implementations of iBATIS DataMapper. The Javaimplementation offers the
same services with some changesin the API.

SinceiBATIS relies on an XML descriptor to create the mappings, much of the material applies to both
implementations.

For installation instructions, see the section called the .NET Developer Guide.
A Tutorial is also available. We recommend reviewing the Tutoria for your platform before reading this Guide.
Tip

If you would like to get the latest development (unreleased) version of this Guide, please see the
iBATIS Wiki FAQ [http://opensource.atlassian.com/confluence/oss/display/IBATIS/]. The FAQ
entry explains how you can access our SV N source repository and generate CHM and PDF files of
the latest development documentation for the DataM apper.

1.3. Release change log

Version 1.6.0

» Resolution of N+1 select problem using groupBY attribute

» Added support of reuse SQL fragement via <include/> tag

» Added lazy load support for single class

» Added support for IDictionary<K, V> QueryForDictionary<K, V>(...)
» Marked QueryForPaginatedL ist as obsolete

 Allowed procedure statement without parameterMap

» Removed obsoletes methods on SglMapper :
Configure(X mlDocument document), Configure(),
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Configure(string resource),
ConfigureAndWatch(ConfigureHandler configureDelegate),
ConfigureAndWatch(string resource, ConfigureHandler configureDel egate)

» Extended use of 1SglMapper in DataMapper + alowed use of a custom | SglMapper.

* Allowed custom | SessionStore.

1.4. License Information

iBATIS.NET islicensed according to the terms of the Apache License, Version 2.0. The full text of thislicense
are available online at http://www.apache.org/licenses/LICENSE-2.0 (TXT
[http://iwww.apache.org/licenses/LICENSE-2.0.txt] or HTML
[http://www.apache.org/licenses/LICENSE-2.0.html]). Y ou can also view the full text of any of these licenses
in the doc subdirectory of the iIBATIS.NET distribution.

1.5. Support

Mailing lists and bug trackers are available (courtesy of Apache Software Foundation) at iBATIS s Apache
project page. Just direct your browser to http://ibatis.apache.org/.

1.6. Disclaimer

iIBATISMAKES NO WARRANTIES, EXPRESS OR IMPLIED, ASTO THE
INFORMATION IN THIS DOCUMENT. The names of actual companies and products
mentioned herein may be the trademarks of their respective owners.
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Chapter 2. The Big Picture

2.1. Introduction

iBATISisasimple but complete framework that makes it easy for you to map your objects to your SQL
statements or stored procedures. The goal of the iBATIS framework is to obtain 80% of data access
functionality using only 20% of the code.

2.2. What does it do?

Devel opers often create maps between objects within an application. One definition of a Mapper is an "object
that sets up communication between two independent objects.” A Data Mapper is a"layer of mappers that
moves data between objects and a database while keeping them independent of each other and the mapper
itself. " [Patterns of Enterprise Architecture, ISBN 0-321-12742-Q].

Y ou provide the database and the objects; iBATIS provides the mapping layer that goes between the two.

2.3. How does it work?

Y our programming platform already provides a capable library for accessing databases, whether through SQL
statements or stored procedures. But devel opers find several things are still hard to do well when using "stock”
ADO.NET, including:

e Separating SQL code from programming code
» Passing input parameters to the library classes and extracting the output

» Separating data access classes from business logic classes

Caching often-used data until it changes
« Managing transactions and threading

iBATIS DataM apper solves these problems -- and many more -- by using XML documents to create a mapping
between a plain-old object and a SQL statement or a stored procedure. The "plain-old object" can be a
IDictionary or property object.

Tip
The object does not need to be part of a special object hierarchy or implement a specia interface.

(Which iswhy we call them "plain-old" objects.) Whatever you are already using should work just
fine.
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Parameter object Result object
sqlMap, il
SglMap. config /
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.

‘Primitive object’

(int, string ...) Primitive object

{int, string ...)

Figure2.1. iBATIS DataM apper wor kflow

Here'sahigh level description of the workflow diagrammed by Figure 2.1:

1. Provide a parameter, either as an object or a native type. The parameter can be used to set runtime valuesin
your SQL statement or stored procedure. If aruntime value is not needed, the parameter can be omitted.

2. Execute the mapping by passing the parameter and the name you gave the statement or procedure in your
XML descriptor. This step is where the magic happens. The framework will prepare the SQL statement or
stored procedure, set any runtime values using your parameter, execute the procedure or statement, and
return the result.

3. Inthe case of an update, the number of rows affected is returned. In the case of aquery, asingle object, or a
collection of objectsis returned. Like the parameter, the result object, or collection of objects, can be a
plain-old object or a native type.

So, what does all thislook like in your source code? Here's how you might code the insert of a"lineltem”
object into your database:

CH
Mapper . I nstance().Insert("InsertLineltent,linelten;

If your database is generating the primary keys, the generated key can be returned from the same method call,
likethis:

CH
int nyKey = Mapper.|nstance().Insert("InsertLineltent,linelten;

Example 2.1 shows an XML descriptor for "InsertLineltem".
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Example 2.1. The" InsertLineltem" descriptor

<insert id="InsertlLinelten paraneterd ass="Lineltent>
I NSERT | NTO [ Li nesl teni
(Order_Id, LineltemLineNum Iteml|d, Lineltem Quantity, LineltemUnitPrice)
VALUES
(#Order. | d#, #Li neNunber#, #ltem |d#, #Quantity#, #ltem ListPrice#)
<sel ect Key type="post" resultd ass="int" property="1d" >
sel ect @@ DENTI TY as val ue
</ sel ect Key>
</insert>

The <selectKey> stanza returns an autogenerated key from a SQL Server database (for example).

If you need to select multiple rows, iBATIS can return alist of objects, each mapped to arow in the result set:

CH
I Li st productList = Mapper.|nstance(). QueryForList("sel ectProduct", cat egoryKey);

Or just one, if that's all you need:

CH#
Product product = Mapper.|nstance(). QueryFor Obj ect (" Sel ect Product", product Key) as Product;

Of course, there'smore, but thisisiBATIS from 10,000 meters. (For alonger, gentler introduction, see the
Tutorial.) Section 3 describes the Data Map definition files -- where the statement for "I nsertLineltem™ would
be defined. The Developers Guide for your platform (Section 4) describes the "bootstrap” configuration file that
exposes iBATIS to your application.

2.4.1s IBATIS the best choice for my project?

iBATISisaData Mapping tool. Itsrole is to map the columns of a database query (including a stored
procedure) to the properties of an object. If your application is based on business objects (including Maps or
IDictionary objects), then iBATIS can be agood choice. iBATIS is an even better choice when your application
islayered, so that that the business layer is distinct from the user-interface layer.

Under these circumstances, another good choice would be an Object/Relational Mapping tool (OR/M tool), like
NHibernate. Other productsin this category are Apache ObjectRelational Bridge and Gentle NET. An OR/M
tool generates all or most of the SQL for you, either beforehand or at runtime. These products are called OR/M
tools because they try to map an object graph to arelational schema.

iBATISisnot an OR/M tool. iBATIS helps you map objects to stored procedures or SQL statements. The
underlying schemaisirrelevant. An OR/M tool is great if you can map your objects to tables. But they are not
so great if your objects are stored as arelational view rather than as atable. If you can write a statement or
procedure that exposes the columns for your object, regardless of how they are stored, iBATIS can do the rest.

So, how do you decide whether to OR/M or to DataMap? As always, the best advice isto implement a
representative part of your project using either approach, and then decide. But, in general, OR/M is agood
thing when you

1. Have complete control over your database implementation
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2. Do not have a Database Administrator or SQL guru on the team
3. Need to model the problem domain outside the database as an object graph.

Likewise, the best time to use a Data Mapper, like iBATIS, iswhen:

1. You do not have complete control over the database implementation, or want to continue to access alegacy

database as it is being refactored.

Y ou have database administrators or SQL gurus on the team.

3. The database is being used to model the problem domain, and the application's primary role isto help the
client use the database model.

N

In the end, you have to decide what's best for your project. If a OR/M tool works better for you, that's great! If
your next project has different needs, then we hope you give iBATIS another look. If iBATIS works for you
now: Excellent! Join theiBATIS user mailing list if you have any questions.
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Chapter 3. Working with Data Maps

3.1. Introduction

If you want to know how to configure and install iBATIS, see the Developer Guide section for your platform.
But if you want to know how iBATIS really works, continue from here.

The Data Map definition file is where the interesting stuff happens. Here, you define how your application
interacts with your database. As mentioned, the Data Map definition isan XML descriptor file. By using a
service routine provided by iBATIS, the XML descriptors are rendered into a client object (or Mapper ). To
access your Data Maps, your application calls the client object and passes in the name of the statement you
need.

The real work of using iBATIS isnot so much in the application code, but in the XML descriptorsthat iBATIS
renders. Instead of monkeying with application source code, you monkey with XML descriptorsinstead. The
benefit is that the XML descriptors are much better suited to the task of mapping your object propertiesto
database entities. At least, that's our own experience with our own applications. Of course, your mileage may
vary.

3.2. What's in a Data Map definition file, anyway?

If you read the Tutorial, you've already seen some simple Data Map examples, like the one shown in Example
2.1.

Example 3.1. A simple Data Map (.NET)

<?xm version="1.0" encodi ng="UTF-8" ?>
<sgl Map nanmespace="Li nel tenf
xm ns="http://ibatis.apache. or g/ mappi ng"
xm ns: xsi ="http://ww. w3. or g/ 2001/ XM_Schena- i nst ance" >

<I--Type aliases allow you to use a shorter nanme for long fully qualified class nanes.-->
<al i as>

<typeAlias alias="Linelten type="NPetshop.Donmain.Billing.Lineltem NPetshop.Domain" />
</alias>

<st at ement s>
<insert id="InsertLinelten paraneterC ass="Lineltenl>
I NSERT | NTO [ Li nesl t eni
(Oder_ld, LineltemLineNum Itemld, Lineltem Quantity, LineltemUnitPrice)
VALUES
(#Order. | d#, #LineNunber#, #ltem |d#, #Quantity#, #ltem ListPrice#)
</insert>
</ st at ement s>
</ sql Map>

This map takes some properties from a Lineltem instance and merges the values into the SQL statement. The
value-add isthat our SQL in separated from our program code, and we can pass our Lineltem instance directly
to alibrary method:

CH#
Mapper . I nstance().Insert("InsertLineltent,linelten);

DataMapper Guide Version 1.6.1 7



Working with Data Maps

No fuss, no muss. Likewise, see Example 3.2 for asimple select statement.

In Example 3.1, we use SQL aliasing to map columns to our object properties and an iBATIS inline parameter
(see sidebar) to insert aruntime value. Easy as pie.

A Quick Glance at Inline Parameters

Say we have a mapped statement element that |ooks like this:

<statement id="InsertProduct">
insert into Products (Product_Id, Product_Description)
val ues (#ld#, #Description#);

</ st at enent >

Theinline parameters here are #1 d# and #Description#. Let's also say that we have an object with the
properties| d and Descri pti on. |f we set the object propertiesto 5 and "dog", respectively, and passed the
object to the mapped statement, we'd end up with a runtime query that looked like this:

insert into Products (Product_Id, Product_Description) values (5, ‘dog');

For more about inline parameters, see Section 3.4.

But, what if you wanted some ice cream with that pie? And maybe a cherry on top? What if we wanted to cache
the result of the select? Or, what if we didn't want to use SQL aliasing or named parameters. (Say, because we
were using pre-existing SQL that we didn't want to touch.) Example 3.2 shows a Data Map that specifiesa
cache, and uses a <parameterMap> and a <resultMap> to keep our SQL pristine.

Example 3.2. A Data Map definition file with some bells and whistles

<?xm version="1.0" encodi ng="UTF-8" ?>
<sgl Map nanespace="Product"
xm ns="http://ibatis.apache. or g/ mappi ng"
xm ns: xsi ="http://ww. w3. or g/ 2001/ XM_Schena- i nst ance" >

<al i as>
<typeAlias alias="Product" type="Exanpl e. Donai n. Product, Exanple. Domain" />

</alias>

<resul t Maps>
<resul t Map i d="product Result" class="Product">
<result property="1d" col um="Product |d"/>
<result property="Description" colum="Product_Description"/>
</resul t Map>
</ resul t Maps>

<st at enent s>
<sel ect id="GetProduct" paraneter Map="product Parani’ cacheMdel =" product Cache" >

select * from Products where Product _Id = ?
</ sel ect >
</ st at enent s>

<par anet er Maps>
<par anet er Map i d="product Parant cl ass="Product">
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<paraneter property="1d"/>
</ par anmet er Map>
<par anet er Maps>

</ sql Map>

In Example 3.2, <parameterM ap> maps the SQL "?" to the pr oduct 1d property. The <resultMap> maps the
columns to our object properties. The <cacheModel> keeps the result of the last one thousand of these queries
in active memory for up to 24 hours.

Example 3.2 islonger and more complex than Example 3.1, but considering what you get in return, it seems
like afair trade. (A bargain even.)

Many agile developers would start with something like Example 3.1 and add features like caching later. If you
changed the Data Map from Example 3.1 to Example 3.2, you would not have to touch your application source
code at al. You can start simple and add complexity only when it is needed.

A single Data Map definition file can contain as many Cache Models, Type Aliases, Result Maps, Parameter
Maps, and Mapped Statements (including stored procedures), as you like. Everything is loaded into the same
configuration, so you can define elementsin one Data Map and then use them in another. Use discretion and
organize the statements and maps appropriately for your application by finding some logical way to group
them.

3.3. Mapped Statements

Mapped Statements can hold any SQL statement and can use Parameter Maps and Result Maps for input and
output. (A stored procedure is a specialized form of a statement. See section 3.3.1 and 3.3.2 for more
information.)

If the caseis simple, the Mapped Statement can reference the parameter and result classes directly. Mapped
Statements support caching through reference to a Cache Model element. The following example shows the
syntax for a statement element.

Example 3.3. Statement element syntax

<statement id="statenent.nanme"
[ par anet er Map="par anet er Map. nane" ]
[ paraneterd ass="al i as"]
[resul t Map="resul t Map. nane"]
[resul td ass="cl ass. nane| al i as"]
[listd ass="cl ass. nane| al i as"]
[ cacheMbdel =" cache. nane"]
[ ext ends="st at ement . nanme" ]

select * from Products where Product_I|d = [?|#propertyNanme#]
order by [$sinpl eDynani c$]

</ st at ement >

In Example 3.3, the [bracketed] parts are optional, and some options are mutually exclusive. It is perfectly legal
to have a Mapped Statement as simple as shown by Example 3.4.

Example 3.4. A simplistic Mapped Statement
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<stat ement id="Insert TestProduct"” >

insert into Products (Product_Id, Product_Description) values (1,
</ st at enent >

"Shih Tzu")

Example 3.4 is obvioudly unlikely, unless you are running atest. But it does shows that you can use iBATISto
execute arbitrary SQL statements. More likely, you will use the object mapping features with Parameter Maps

(Section 3.4) and Result Maps (Section 3.5) since that's where the magic happens.

3.3.1. Statement Types

The <statement> element is ageneral "catch all" element that can be used for any type of SQL statement.
Generaly it isagood idea to use one of the more specific statement-type elements. The more specific elements
provided better error-checking and even more functionality. (For example, the insert statement can return a
database-generated key.) Table 3.1 summarizes the statement-type elements and their supported attributes and

features.

Table 3.1. The six statement-type elements

Statement Element Attributes Child Elements Methods
<statement>
id Al'l dynami c el enents I nsert
par anet er C ass Updat e
resul tC ass Del ete
l'istd ass Al query nethods
par anmet er Map
resul t Map
cacheModel
<insert>
id Al'l dynami c el enents I nsert
par anet er Cl ass <sel ect Key> Updat e
par anmet er Map <gener at e> Del et e
<update>
id Al'l dynanmic el enents I nsert
par anet er C ass <gener at e> Updat e
par anet er Map Del et e
ext ends
<delete>
id Al'l dynamic el enents I nsert
par anet er d ass <gener at e> Updat e
par anet er Map Del ete
ext ends
<select>
id Al'l dynami c el enents Al'l query net hods
par anet er C ass <gener at e>
resul tC ass
listd ass
par amet er Map
resul t Map
cacheModel
ext ends
<procedure>
id Al'l dynami c el enents I nsert
par anet er Map Updat e

DataMapper Guide Version 1.6.1
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Statement Element Attributes Child Elements Methods
resul t Cl ass Del et e
resul t Map Al'l query net hods
cacheMode

The various attributes used by statement-type elements are covered in Section 3.3.4.

3.3.2. Stored Procedures

iIBATIS DataM apper treats stored procedures as yet another statement type. Example 3.5 shows asimple Data
Map hosting a stored procedure.

Example 3.5. A Data Map using a stored procedure

<l-- Mcrosot SQ. Server -->

<procedure id="SwapEnmai | Addr esses" par anet er Map="swap- par ans" >
ps_swap_enai | _addr ess

</ procedur e>

<par anet er Map i d="swap- par ans" >
<paraneter property="email1" colum="First_Email" />
<par aneter property="enuil 2" col um="Second_Email" />
</ par amet er Map>

<l-- Oacle with M5 OacleCient provider -->

<procedure id="Insert Category" paraneterMap="insert-parans">
prc_Insert Cat egory

</ procedur e>

<par anet er Map i d="i nsert - parans" >

<par anmet er property="Nane" col um="p_Cat egory_Nane"/ >
<paraneter property="QuidString" colum="p_Category_Gui d' dbType="VarChar"/>
<par aneter property="1I1d" col um="p_Category_|Id" dbType="1 nt 32" type="Int"/>

</ par anet er Map>

<I-- Oacle with ODP. NET 10g provider -->

<statenment id="InsertAccount" paraneterMap="insert-parans">
prc_I nsert Account

</ st at ement >

<paranet er Map i d="insert-parans">

<par anet er property="I|d" dbType="1nt 32"/ >
<par anet er property="FirstNane" dbType="Var Char 2" si ze="32"/>
<par anmet er property="Last Nanme" dbType="Var Char 2" si ze="32"/>

<par anet er property="Enmil Address" dbType="Var Char2" size="128"/>
</ par anmet er Map>

The idea behind Example 3.5 isthat calling the stored procedure SwapEmail Addresses would exchange two
email addresses between two columns in a database table and also in the parameter object (aHashTabl e). The
parameter object is only modified if the parameter mappings mode attribute is set to | nput Qut put Or Qut put .
Otherwise they are left unchanged. Of course, immutable parameter objects (e.g. St ri ng) cannot be maodified.

Note

For .NET, the parameterMap attribute is required. The DBType, parameter direction, size,
precision, and scale are usually auto-discovered by the framework (viathe CommandBuilder)
depending on your provider.

If your stored procedure have no parmeters, the parameterMap attribute on the procedure tag is

DataMapper Guide Version 1.6.1 11
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optionnal.

3.3.3. The SQL

If you are not using stored procedures, the most important part of a statement-type element isthe SQL. Y ou can
use any SQL statement that is valid for your database system. Since iBATIS passes the SQL through to the
standard libraries ( ADO.NET), you can use any statement with iBATIS that you could use without iBATIS.

Y ou can use whatever functions your database system supports, and even send multiple statements, so long as
your driver or provider supports them.

If standard, static SQL isn't enough, iBATIS can help you build a dynamic SQL statement. See Section 3.9 for
more about Dynamic SQL.

3.3.3.1. Reusing SQL Fragments

When writing SglMaps, you often encounter duplicate fragments of SQL, for example a FROM-clause or
constraint-statement. iBATIS offers a simple yet powerful tag to reuse them. For the sake of simplicity, let's
assume we want to get some items and we want to do a count on them. Normally, you would write something
like this:

Example 3.6. Reusing SQL Fragments (Before)

<sel ect id="Sel ectltenCount" resultd ass="int">
SELECT COUNT(*) AS tota

FROM i t ens

VWHERE parentid = 6

</ sel ect >

<sel ect id="Selectltens" resultC ass="Itent>
SELECT id, nane

FROM i t ens

WHERE parentid = 6

</ sel ect >

To eliminate this duplication, we use the tags <sgl> and <include>. The <sgl> tag contains the fragment to
reuse, the <include> tag includes such afragment in a statement. For example:

Example 3.7. Reusing SQL Fragments (After)

<sql id="selectltemfragment">
FROM i t emrs

WHERE parentid = 6

</sql >

<sel ect id="selectltenCount" resultd ass="int">
SELECT COUNT(*) AS tota

<include refid="sel ectltemfragnment"/>

</ sel ect >

<sel ect id="selectltens" resultC ass="Itent>
SELECT id, nane

<include refid="sel ectltemfragnent"/>

</ sel ect >

The <include> tag is namespace aware so you can refer to fragments even when they are located in another
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map (however, due to the way iBATIS loads the SglMaps, the included fragment should be loaded before the
including statement). The fragments are included and processed on query-execution so parameters can be used
too :

<sql id="selectltemfragnment">
FROM i t emrs

VWHERE parentid = #val ue#

</sql >

<sel ect id="selectltemCount" paranmeterC ass="int" resultd ass="int">
SELECT COUNT(*) AS total

<include refid="sel ectltemfragnment"/>

</ sel ect >

<sel ect id="selectltens" paraneterC ass="int" resultC ass="Iteni>
SELECT id, nane

<include refid="sel ectltemfragnment"/>

</ sel ect >

Note

In many case, you can also use the extends attribute on statement tag to achieve the same goal.

3.3.3.2. Escaping XML symbols

Because you are combining SQL and XML in a single document, conflicts can occur. The most common
conflict is the greater-than and less-than symbols (><). SQL statements use these symbols as operators, but they
arereserved symbolsin XML. A simple solution isto escape the SQL statements that uses XML reserved
symbolswithin a CDATA element. Example 3.6 demonstrates this.

Example 3.8. Using CDATA to " escape’ SQL code

<stat ement id="Sel ect PersonsByAge" paraneterC ass="int" resultd ass="Person">
<! [ CDATA]
SELECT * FROM PERSON WHERE AGE > #val ue#
11>

</ st at enent >

3.3.3.3. Auto-Generated Keys

Many database systems support auto-generation of primary key fields, as a vendor extension. Some vendors
pre-generate keys (e.g. Oracle), some vendors post-generate keys (e.g. MS-SQL Server and MySQL). In either
case, you can obtain a pre-generated key using a <selectKey> stanza within an <insert> element. Example 3.7
shows an <insert> statement for either approach.

Example 3.9. <insert> statements using <selectK ey> stanzas

<! —Oracl e SEQUENCE Exanple using .NET 1.1 System Data. OracleCient -->
<insert id="insertProduct-ORACLE" paraneterd ass="product">
<sel ectKey resultC ass="int" type="pre" property="1d" >
SELECT STOCKI DSEQUENCE. NEXTVAL AS VALUE FROM DUAL
</ sel ect Key>
insert into PRODUCT (PRD_I D, PRD _DESCRI PTI ON) val ues (#i d#, #descri pti on#)
</insert>

<I—M crosoft SQL Server |DENTITY Col um Exanple -->
<insert id="insertProduct-Ms-SQ" paraneterC ass="product">
insert into PRODUCT (PRD_DESCRI PTI ON)
val ues (#descripti on#)
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<sel ect Key resultC ass="int" type="post" property="id" >
sel ect @@ DENTITY as val ue
</ sel ect Key>
</insert>

<I-- MySQL Exanple -->
<insert id="insertProduct-MSQ" paraneterC ass="product">
insert into PRODUCT (PRD_DESCRI PTI ON)
val ues (#descripti on#)
<sel ect Key resultC ass="int" type="post" property="id" >
sel ect LAST_INSERT_|ID() as val ue
</ sel ect Key>
</insert>

3.3.3.4. <generate> tag

You can use iBATIS to execute any SQL statement your application requires. When the requirements for a
statement are simple and obvious, you may not even need to write a SQL statement at all. The <generate> tag
can be used to create smple SQL statements automatically, based on a <parameterM ap> element. The four
CRUD statement types (insert, select, update, and delete) are supported. For a select, you can select all or select
by akey (or keys). Example 3.8 shows an example of generating the usual array of CRUD statements.

Example 3.10. Creating the " usual suspects’ with the <generate> tag

<par anmet er Maps>
<par anet er Map i d="i nsert - gener at e- par ans" >
<par anet er property="Nanme" col um="Cat egory_Nane"/>
<paraneter property="Qui d" colum="Category_Gui d' dbType="Uni quel dentifier"/>
</ par anet er Map>

<par anmet er Map i d="updat e- gener at e- parans” extends="i nsert-generat e- parans" >
<paraneter property="1d" colum="Category_Id" />
</ par anmet er Map>

<par anet er Map i d="del et e- gener at e- par ans" >
<par anmeter property="I1d" col um="Category_ Id" />
<par anet er property="Nane" col um="_Cat egory_Nane"/>
</ par anet er Map>

<par anet er Map i d="sel ect - gener at e- par ans" >

<paraneter property="1d" col um="Category_Ild" />

<par anet er property="Nanme" col um="Cat egory_Nane"/>

<paraneter property="Qui d" colum="Category_Gui d* dbType="Uni quel dentifier"/>
</ par anet er Map>

</ par amet er Maps>
<st at ement s>

<updat e i d="Updat eCat egor yGener at e" par anmet er Map="updat e- gener at e- par ans" >
<gener ate tabl e="Categori es" by="Category |d"/>
</ updat e>

<del et e i d="Del et eCat egor yGener at e" par anmet er Map="del et e- gener at e- par ans" >
<gener ate tabl e="Categories" by="Category |Id, Category_ Nane"/>
</ del et e>

<sel ect id="Sel ect ByPKCat egoryGenerate" resultC ass="Category" paraneterC ass="Cat egory"
par anet er Map="sel ect - gener at e- par ans" >
<gener at e tabl e="Cat egori es" by="Category_ Id"/>
</ sel ect >

<sel ect id="Sel ect Al | Cat egoryCenerate" resultC ass="Cat egory"
par anet er Map="sel ect - gener at e- par ans" >
<generate tabl e="Categories" />
</ sel ect >

<insert id="I|nsertCategoryGenerate" paraneterMap="insert-generate-parans">
<sel ect Key property="1d" type="post" resultd ass="int">
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sel ect @@ DENTI TY as val ue
</ sel ect Key>
<gener ate tabl e="Categories" />
</insert>

</ st at ement s>

Note

The SQL is generated when the DataM apper instance is built, so there is no performance impact at
execution time.

The tag generates ANSI SQL, which should work with any compliant database. Special types, such as blobs,
are not supported, and vendor-specific types are also not supported. But, the generate tag does keep the simple
things simple.

I mportant

The intended use of the <generate> tag is to save developers the trouble of coding mundane SQL
statements (and only mundane statements). It is not meant as a object-to-relational mapping tool.
There are many frameworks that provide extensive object-to-relational mapping features. The
<generate> tag is not areplacement for any of those. When the <generate> tag does not suit your
needs, use a conventional statement instead.

3.3.3.4.1. <generate> tag attributes

The generate tag supports two attributes :

Table 3.2. <generate> attributes

Attribute Description Required
table specifiesthetable nametousein | yes
the SQL statement.
by specifies the columnsto usein a no
WHERE clause

3.3.4. Statement-type Element Attributes

The six statement-type el ements take various attributes. See Section 3.3.1 for atable itemizing which attributes
each element-type accepts. The individual attributes are described in the sections that follow.

3.34.1.id

Therequiredi d attribute provides a name for this statement, which must be unique within this <SglMap>.

3.3.4.2. parameterMap

A Parameter Map defines an ordered list of values that match up with the 2" placeholders of a standard,
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parameterized query statement. Example 3.9 shows a <parameterM ap> and a corresponding <statement>.

Example 3.11. A parameter Map and corresponding statement

<paranet er Map i d="insert-product-parant class="Product">
<paraneter property="id"/>
<paranet er property="description"/>

</ par anmet er Map>

<statement id="insertProduct” parameterMap="insert-product-parani >
insert into PRODUCT (PRD_I D, PRD DESCRI PTION) values (?,?);
</ st at ement >

In Example 3.9, the Parameter Map describes two parameters that will match, in order, two placeholdersin the

SQL statement. Thefirst "2" isreplaced by the value of the id property. The second is replaced with the
description property.

iIBATIS also supports named, inline parameters, which most developers seem to prefer. However, Parameter

Maps are useful when the SQL must be kept in a standard form or when extra information needs to be
provided. For more about Parameter Maps see Section 3.4.

3.3.4.3. parameterClass

If a parameterMap attribute is not specified, you may specify a parameterClass instead and use inline
parameters (see Section 3.4.3). The value of the parameterClass attribute can be a Type Alias or the fully
qualified name of a class. Example 3.10 shows a statement using a fully-qualified name versus an alias.

Example 3.12. Waysto specify a parameter Class

<l-- fully qualified classnanme -->

<statenent id="statenment Nanme" paraneter Cl ass="Exanpl es. Domai n. Product, Exanpl es. Domai n">
insert into PRODUCT val ues (#i d#, #description#, #price#)

</ st at enent >

<I-- typeAlias (defined el sewhere) -->
<stat ement id="statenent Nane" paraneterC ass="Product">

insert into PRODUCT val ues (#i d#, #description#, #price#)
</ st at ement >

3.3.4.4. resultMap

A Result Map lets you control how data is extracted from the result of a query, and how the columns are

mapped to object properties. Example 3.11 shows a <resultMap> element and a corresponding <statement>

element.

Example 3.13. A <resultM ap> and corresponding <statement>

<resul t Map i d="sel ect-product-result" class="product">
<result property="id" colum="PRD |D'/>
<result property="description" colum="PRD _DESCRI PTI ON'/ >
</resul t Map>

<statement id="sel ectProduct” resultMp="sel ect-product-result">
sel ect * from PRODUCT
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</ st at enent >

In Example 3.11, the result of the SQL query will be mapped to an instance of the Product class using the
"select-product-result” <resultMap>. The <resultMap> says to populate the id property from the PRD_ID
column, and to populate the descri pt i on property from the PRD_DESCRIPTION column.

Tip

In Example 3.11, note that using " select * " is supported. If you want all the columns, you don't
need to map them all individually. (Though many developers consider it a good practice to aways
specify the columns expected.)

For more about Result Maps, see Section 3.5.

3.3.4.5. resultClass

If aresultMap is not specified, you may specify aresultClass instead. The value of the resultClass attribute can
be a Type Alias or the fully qualified name of a class. The class specified will be automatically mapped to the
columns in the result, based on the result metadata. The following example shows a <statement> element with a
resultClass attribute.

Example 3.14. A <statement >element with resultClass attribute

<stat ement id="Sel ect Person" paraneterC ass="int" resultd ass="Person">
SELECT
PER ID as |d,
PER_FI RST_NAME as Fi r st Nane,
PER_LAST_NAME as Last Nane,
PER Bl RTH _DATE as BirthDate,
PER _VEI GHT_KG as Wi ght | nKi | ogr ans,
PER_HEI GHT_M as Hei ght | nMeters
FROM PERSON
VWHERE PER | D = #val ue#

</ st at ement >

In Example 3.12, the Per son class has propertiesincluding: 1d, FirstName, LastName, BirthDate,
WeightlnKilograms, and HeightinMeters. Each of these corresponds with the column aliases described by the
SQL select statement using the "as" keyword —a standard SQL feature. When executed, a Per son object is
instantiated and popul ated by matching the object property names to the (aliased) column names from the

query.

Using SQL aliases to map columns to properties saves defining a <resultMap> element, but there are
limitations. There is no way to specify the types of the output columns (if needed), there is no way to
automatically load related data such as complex properties, and there is a dight performance consequence from
accessing the result metadata. Architecturally, using aliases this way mixes database logic with reporting logic,
making the query harder to read and maintain. Y ou can overcome these limitations with an explicit Result Map
(Section 3.5).

3.3.4.6. listClass
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In addition to providing the ability to return an IList of objects, the DataM apper supports the use of a
strongly-typed custom collection: a class that implements the System.Collections.CollectionBase abstract class.
Thefollowing is an example of a CollectionBase class that can be used with the DataM apper.

Example 3.15. A System.Collections.CollectionBase implementation

usi ng System
usi ng System Col | ecti ons;

nanespace WebShop. Domai n

public class AccountCol Il ection : CollectionBase

{
publ i c Account Col | ection() {}

public Account this[int index]

{

get { return (Account)List[index]; }
set { List[index] = value; }

}

public int Add(Account val ue)

{return Li st. Add(val ue);

}

public void AddRange(Account[] val ue)

for (int i =0; i < value.Length; i++)

{
Add(val ue[i]);

}

}

public void AddRange( Account Col | ecti on val ue)
{

for (int i = 0; i < value.Count; i++)

Add(val ue[i]);

}

publ i c bool Contains(Account val ue)

{return Li st. Cont ai ns(val ue);

}

?ublic voi d CopyTo(Account[] array, int index)

Li st. CopyTo(array, index);

public int IndexOr(Account val ue)

{
return List.|ndexCf (val ue);
}
public void Insert(int index, Account val ue)
{
Account . I nsert (i ndex, val ue);
}
public void Renpbve(Account val ue)
{
Account . Renove(val ue);
}
}

}
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A CollectionBase class can be specified for a select statement through the listClass attribute. The value of the
listClass attribute can be a Type Alias or the fully qualified name of aclass. The statement should also indicate
the resultClass so that the DataM apper knows how to handle the type of objects in the collection. The
resultClass specified will be automatically mapped to the columns in the result, based on the result metadata.
The following example shows a <statement> element with alistClass attribute.

Example 3.16. A <statement >element with listClass attribute

<statement id="GCetAll Accounts"
|'i std ass="Account Col | ecti on"
resul t C ass="Account ">
sel ect
Account _I D as Id,
Account _Fi rst Nane as First Nane,
Account _Last Nane as Last Nane,
Account _Emai | as Enmil Address
from Account s
order by Account_LastNane, Account _FirstNane
</ st at ement >

3.3.4.7. cacheModel

If you want to cache the result of aquery, you can specify a Cache Model as part of the <statement> element.
Example 3.15 shows a <cacheModel> element and a corresponding <statement>.

Example 3.17. A <cacheM odel> element with its corresponding <statement>

<cacheModel i d="product-cache" inplenentation="LRU" >
<fl ushl nt erval hours="24"/>
<f |l ushOnExecut e stat enent="i nsertProduct"/>
<fl ushOnExecut e st at enent =" updat ePr oduct"/ >
<f | ushOnExecut e st at enent =" del et ePr oduct "/ >
<property name="size" val ue="1000" />

</ cacheModel >

<statenent id="sel ectProductList" paraneterC ass="int" cacheMdel ="product-cache">
sel ect * from PRODUCT where PRD_CAT_I D = #val ue#
</ st at ement >

In Example 3.15, a cache is defined for products that uses a LRU reference type and flushes every 24 hours or
whenever associated update statements are executed. For more about Cache Models, see Section 3.8.

3.3.4.8. extends

When writing Sql, you often encounter duplicate fragments of SQL. iBATIS offers a simple yet powerful
attribute to reuse them.

<sel ect id="GetAllAccounts"

resul t Map="i ndexed-account-resul t">
sel ect

Account _I D,

Account _Fi r st Nane,
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Account _Last Nane,
Account _Emai |
from Account s
</ sel ect >

<sel ect id="GetAl |l AccountsOr der ByNane"
ext ends="GCet Al | Account s"
resul t Map="i ndexed-account -resul t">
order by Account _First Nanme
</ sel ect >

3.4. Parameter Maps and Inline Parameters

Most SQL statements are useful because we can pass them values at runtime. Someone wants a database record
with the ID 42, and we need to merge that ID number into a select statement. A list of one or more parameters
are passed at runtime, and each placeholder isreplaced in turn. Thisis simple but labor intensive, since
developers spend alot of time counting symbols to make sure everything isin sync.

Note

Preceding sections briefly touched on inline parameters, which automatically map properties to
named parameters. Many iBATIS developers prefer this approach. But others prefer to stick to the
standard, anonymous approach to SQL parameters by using parameter maps. Sometimes people
need to retain the purity of the SQL statements; other times they need the detailed specification
offered by parameter maps due to database or provider-specific information that needs to be used.

A Parameter Map defines an ordered list of values that match up with the placeholders of a parameterized query
statement. While the attributes specified by the map still need to be in the correct order, each parameter is
named. Y ou can populate the underlying classin any order, and the Parameter Map ensures each valueis
passed in the correct order.

Note

Dynamic Mapped Statements (Section 3.9) can't use Parameter Maps. Being dynamic, the number
of parameters will change and defeat the purpose of a Parameter Map. Depending on your provider,
this may hinder your ahility to use Dynamic Mapped Statements if your provider requires the use
of some of the attributes, such as size or scale, that a <parameter> provides.

Parameter Maps can be provided as an external element and inline. Example 3.16 shows an external Parameter
Map.

Example 3.18. An external Parameter Map

<par anet er Map i d="par anet er Mapl dentifier"

[class="ful | yQualifiedC assNanme, assenbly|typeAlias"]
[ ext ends="[ sql MapNanespace. ] par anet er Mapl d"] >
<par amet er

property ="propertyNanme"

[ col um="col umNane"]

[direction="1nput| CQutput || nput Cut put"]

[ dbType="dat abaseType"]

[type="propertyCLRType"]

[ nul | Val ue="nul | Val ueRepl acenent "]

[si ze="col umSi ze"]
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[ precisi on="col umPreci sion"]
[ scal e="col umScal e"]
[typeHandl er="ful | yQual i fi edCl assNane, assenbly|typeAlias"]
<parameter ... ... />
<paraneter ... ... />
</ par anmet er Map>

In Example 3.16, the partsin [brackets] are optional. The parameterMap element only requiresthei d attribute.
Thecl ass attribute is optional but recommended. The cl ass attribute helpsto validate the incoming parameter
and optimizes performance. Example 3.17 shows atypical <parameterMap>.

Example 3.19. A typical <parameter M ap> element

<par anet er Map i d="insert - product - parant cl ass="Product">
<par anet er property="description" />
<paraneter property="id"/>

</ par anet er Map>

<statement id="insertProduct" paraneterMap="insert-product-parani >
insert into PRODUCT (PRD_DESCRI PTION, PRD ID) values (?,7?);
</ st at ement >

Note

Parameter Map names are always local to the Data Map definition file where they are defined. Y ou
can refer to a Parameter Map in another Data Map definition file by prefixing thei d of the
Parameter Map with the namespace of the Data Map (set in the <sglMap> root element). If the

Parameter Map in Example 3.17 were in a Data Map named "Product”, it could be referenced from
another file using "Product.insert-product-param”.

3.4.1. <parameterMap> attributes

The <parameterMap> element accepts three attributes: i d (required), cl ass (optional), and ext ends (optional).

34.1.1.id

The required id attribute provides a unique identifier for the <parameterMap> within this Data Map.

3.4.1.2. class

The optiona cl ass attribute specifies an object class to use with this <parameterMap>. The full classname and
assembly or an alias must be specified. Any class can be used.

Note

The parameter class must be a property object or | bi ct i onary instance.

3.4.1.3. extends

The optional ext ends attribute can be set to the name of another parameterMap upon which to base this
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parameterMap. All properties of the super parameterMap will be included as part of this parameterMap, and
values from the super parameterMap are set before any values specified by this parameterMap. The effect is
similar to extending aclass.

3.4.2. <parameter> Elements

The <parameterMap> element holds one or more parameter child elements that map object properties to
placeholdersin a SQL statement. The sections that follow describe each of the attributes.

3.4.2.1. property

The proper ty attribute of <parameter> isthe name of afield or property of the parameter object. It may also be
the name of an entry inal bi ct i onary object. The name can be used more than once depending on the number
of timesit is needed in the statement. (In an update, you might set a column that is also part of the where
clause.)

3.4.2.2. column

The col umn attribute is used to define to the name of a parameter used by a stored procedure.

3.4.2.3. direction

Thedi recti on attribute may be used to indicate a stored procedure parameter's direction.

Table 3.3. Parameter direction attribute values

Value Description
Input input-only

Output output-only
InputOutput bidirectional

3.4.2.4. dbType

The dbType attribute is used to explicitly specify the database column type of the parameter to be set by this
property. For certain operations, some ADO.NET providers are not able to determine the type of a column, and
the type must be specified.

This attribute is normally only required if the column is nullable. Although, another reason to use the doType
attribute is to explicitly specify date types. Whereas .NET only has one Date value type (Syst em Dat eTi ne),
most SQL databases have more than one. Usually, a database has at least three different types (DATE,
DATETIME, TIMESTAMP). In order for the value to map correctly, you might need to specify the column's
dbType,

Note

Most providers only need the dbType specified for nullable columns. In this case, you only need to
specify the type for the columns that are nullable.
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The dbType attribute can be set to any string value that matches a constant in the specific data type enum of the
used provider such as Syst em Dat a. Sql DoType for Microsoft Sgl Server. Section 3.6 describes the types that
are supported by the framework.

3.4.2.5. type

Thet ype attribute is used to specify the CLR type of the parameter's pr oper t y. This attribute is useful when
passing InputOutput and Output parameters into stored procedures. The framework uses the specified t ype to
properly handle and set the parameter object's properties with the procedure's output values after execution.

Normally, the type can be derived from a property through reflection, but certain mappings that use objects
such as a Map cannot provide the property type to the framework. If the attribute type is not set and the
framework cannot otherwise determine the type, the type is assumed to be an Object. Section 6 detailsthe CLR
types and available aliases that have pre-built support in the framework.

3.4.2.6. nullValue

Thenul | val ue attribute can be set to any valid value (based on property type). Thenul | Val ue attribute is used
to specify an outgoing null value replacement. What this means is that when the value is detected in the object
property, aNULL will be written to the database (the opposite behavior of an inbound null value replacement).
This alows you to use a magic null number in your application for types that do not support null values (such
asint, doubl e, f1 oat ). When these types of properties contain a matching null value (—9999), aNULL will be
written to the database instead of the value.

3.4.2.7. size

The si ze attribute sets the maximum size of the data within the column.

3.4.2.8. precision

The pr eci si on attribute is used to set the maximum number of digits used to represent the property value.

3.4.2.9. scale

Thescal e attribute sets the number of decimal places used to resolve the property value.

3.4.2.10. typeHandler

Thet ypeHandl er attribute allows the use of a Custom Type Handler (see the Custom Type Handler section).
This allows you to extend the DataM apper's capabilities in handling types that are specific to your database
provider, are not handled by your database provider, or just happen to be a part of your application design. You
can create custom type handlersto deal with storing and retrieving booleans and Guids from your database for
example.

3.4.3. Inline Parameter Maps

If you prefer to use inline parameters instead of parameter maps, you can add extra type information inline too.
Theinline parameter map syntax |ets you embed the property name, the property type, the column type, and a
null value replacement into a parametrized SQL statement. The next four examples shows statements written
with inline parameters.
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Example 3.20. A <statement> using inline parameters

<statenment id="insertProduct” paraneterC ass="Product">
insert into PRODUCT (PRD_ID, PRD_DESCRI PTI ON)
val ues (#i d#, #description#)

</ st at ement >

The following example shows how dbTypes can be declared inline.

Example 3.21. A <statement> using an inline parameter map with atype

<statenment id="insertProduct" paraneterC ass="Product">
insert into PRODUCT (PRD_I D, PRD_DESCRI PTI ON)
val ues (#id:int#, #description:VarChar#)

</ st at ement >

The next example shows how dbTypes and null value replacements can also be declared inline.

Example 3.22. A <statement> using an inline parameter map with a null value replacement

<statenment id="insertProduct" paraneterC ass="Product">
insert into PRODUCT (PRD_ID, PRD_DESCRI PTI ON)
val ues (#id:int:-999999#, #description: Var Char#)

</ st at ement >

Like the DataMapper for Java, thereis an alternate inline syntax that allows the specification of the property,
type, dbType, and null value replacement. The following example shows that syntax in use.

Example 3.23. A <statement> using alter nate inline syntax with property, type, dbType, and null value
replacement

<updat e i d="Updat eAccount Vi al nl i nePar anet ers" par anet er Cl ass="Account ">
updat e Accounts set
Account _First Name = #Fir st Nane#,
Account _Last Name = #Last Nanme#,
Account _Emai | = #Emai | Addr ess, type=stri ng, dbType=Var char, nul | Val ue=no_ensi | @r ovi ded. con#
wher e
Account _I D = #l d#
</ updat e>

Note

When using inline parameters, you cannot specify the null value replacement without also
specifying the dbType. Y ou must specify both due to the parsing order.

For round-trip transparency of null values, you must also specify database columns null value
replacementsin your Result Map (see Section 3.5).
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Inline parameter maps are handy for small jobs, but when there are alot of type descriptors and
null value replacements in a complex statement, an industrial-strength, external parameterMap can
be easer.

3.4.4. Standard Type Parameters

In practice, you will find that many statements take a single parameter, often an | nt eger or ast ri ng. Rather
than wrap a single value in another object, you can use the standard library object (St ri ng, I nt eger, €t cetera)
as the parameter directly. Example 3.22 shows a statement using a standard type parameter.

Example 3.24. A <statement> using standard type parameters

<statement id="getProduct" paraneterd ass="System | nt 32">
sel ect * from PRODUCT where PRD | D = #val ue#
</ st at ement >

Assuming PRD_|D isanumeric type, when acall is made to this Mapped Statement, a standard I nteger object
can be passed in. The #val ue# parameter will be replaced with the value of the Integer instance. The name

val ue issimply a placeholder, you can use another moniker of your choice. Result Maps support primitive
types as results as well.

For your convenience, primitive types are aliased by the framework. For example, i nt can be used in place of
System | nt eger . For acomplete list, see Section 3.6, " Supported Types for Parameter Maps and Result Maps”.

3.4.5. Map or IDictionary Type Parameters

You can also passal Di cti onary instance as a parameter object. This would usually be aHashTabl e. Example
3.23 shows a <statement> using an | Di ct i onary for a parameterClass.

Example 3.25. A <statement> using a Map or IDictionary for a parameter Class

<statement id="getProduct" paraneterd ass="System Col | ections.|Dictionary">
sel ect * from PRODUCT
where PRD CAT_I D = #cat | d#
and PRD CODE = #code#

</ st at ement >

In Example 3.23, notice that the SQL in this Mapped Statement looks like any other. There is no differencein
how the inline parameters are used. If aHashTabl e instance is passed, it must contain keys named catld and
code. The values referenced by those keys must be of the appropriate type for the column, just as they would be
if passed from a properties object.

For your convenience, 1 Di cti onary types are aliased by the framework. So, map or HashTabl e can be used in
place of Syst em Col | ecti ons. Hasht abl e. For acomplete list of aliases, see Section 3.6, " Supported Types for
Parameter Maps and Result Maps'.
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3.5. Result Maps

Section 3.4 describes Parameter Maps and Inline parameters, which map object propertiesto parametersin a
database query. Result Maps finish the job by mapping the result of a database query (a set of columns) to

object properties. Next to Mapped Statements, the Result Map is probably one of the most commonly used and

most important features to understand.

A Result Map lets you control how data is extracted from the result of a query, and how the columns are
mapped to object properties. A Result Map can describe the column type, anull value replacement, and

complex property mappings including Collections. Example 3.24 shows the structure of a <resultMap>
element.

Example 3.26. The structure of a <resultM ap> element.

<resul t Map id="resul t Mapl dentifier"
[class="ful |l yQualifiedC assNane, assenbly|typeAlias"]
[ ext ends="[ sql MapNanespace. ] resul t Mapl d"] >

<constructor >
<argunent property="argunent Nane"

col um="col utTmNane"
[ col uml ndex="col uml ndex"]
[ dbType="dat abaseType"]
[type="propertyCLRType"]
[ resul t Mappi ng="r esul t MapNane" ]
[ nul | Val ue="nul | Val ueRepl acenent "]
[ sel ect ="soneQ her St at enment Nanme" ]
[typeHandl er="ful | yQual i fi edCl assNane, assenbly|typeAlias"] />

</ constructor >

<result property="propertyNanme"
col utm="col utmNang"
[ col uml ndex="col uml ndex"]
[ dbType="dat abaseType"]
[type="propertyCLRType"]
[ resul t Mappi ng="r esul t MapNane" ]
[ nul | Val ue="nul | Val ueRepl acenent "]
[ sel ect ="soneQ her St at ement Nanme" ]
[l azyLoad="true| fal se"]
[typeHandl er="ful | yQualifiedC assNanme, assenbly|typeAlias"]

/>
<result ... ... />
<result ... ... />

/] 1nheritance support

<di scri m nator col um="col utmNane"
[type| typeHandl er="ful | yQual i fi edCl assNane, assenbly|typeAlias"]

/>

<subMap val ue="di scri m nat or Val ue"

resul t Mappi ng="r esul t MapNane"
/>
<subMap .../>
</ resul t Map>

In Example 3.24, the [brackets] indicate optional attributes. Thei d attribute is required and provides a name for
the statement to reference. The class attribute is also required, and specifies a Type Alias or the fully qualified

name of aclass. Thisisthe classthat will be instantiated and populated based on the result mappings it
contains.

The resultMap can contain any number of property mappings that map object properties to the columns of a

result element. The property mappings are applied, and the columns are read, in the order that they are defined.

Mainting the element order ensures consistent results between different drivers and providers.
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Note

As with parameter classes, the result class must be a.NET object or IDictionary instance.

3.5.1. Extending resultMaps

The optional extends attribute can be set to the name of another resultMap upon which to base this resultMap.

All properties of the "super" resultMap will be included as part of this resultMap, and values from the "super”

resultMap are set before any values specified by this resultMap. The effect is similar to extending a class.
Tip

The "super" resultMap must be defined in the file before the extending resultMap. The classes for
the super and sub resultM aps need not be the same, and do not need to be related in any way.

3.5.2. <resultMap> attributes
The <resultMap> element accepts three attributes: i d (required), cl ass (optional), and ext ends (optional).

3.5.2.1.id

Therequiredi d attribute provides a unique identifier for the <resultMap> within this Data Map.

3.5.2.2. class
The optional cl ass attribute specifies an object class to use with this <resultMap>. The full classname or an
alias must be specified. Any class can be used.

Note

As with parameter classes, the result classes must be a.NET object or IDictionary instance.

3.5.2.3. extends

The optional ext ends attribute allows the result map to inherit all of the properties of the "super” resultMap that
it extends.

3.5.2.4. groupBy

The optional gr oupBy attribute specifiesalist of .NET property names of the result object build by the
resultMap. They are used to identify unique rows in the returned result set. Rows with equal valuesfor the
specified properties will only generate one result object. Use groupBY in combination with nested resultMaps to
solve the N+1 query problem. Exemple: "Id" or "Desciption, Date".(see paragraph 3.5.13).

3.5.3. <constructor> element

The <constructor> element must match the signature of one of the result class constructor. If specify, this
element isused by iBATIS to instanciate the result object.
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The <constructor> element holds one or more <argument> child elements that map SQL resultsets to object
argument constructor.

Example 3.27. Constructor element example

<resul t Map i d="account-result-constructor" class="Account" >
<const ruct or >
<ar gunent ar gunent Nanme="i d" col um="Account | D'/ >
<argunent argument Name="first Name" col utm="Account _Fi r st Nanme"/ >
<ar gunent ar gunent Nane="| ast Nane" col utm="Account _Last Nane"/ >
</ construct or >
<result property="Email Address" col um="Account_Email" null Val ue="no_emai | @r ovi ded. cont'/ >
<result property="Banner Opti on" col um="Account _Banner_Opti on" dbType="Varchar" type="bool"/>
<result property="CartOption" col um="Account_Cart_Option" typeHandl er ="Hundr edsBool "/ >
</resul t Map>

3.5.3.1. argumentName

The ar gument Nane attribute is the name of a constructor argument of the result object that will be returned by
the Mapped Statement.

3.5.3.2. column

The col um attribute value is the name of the column in the result set from which the value will be used to
popul ate the argument.

3.5.3.3. columnindex

Asan optiona (minimal) performance enhancement, the col urmli ndex attribute value is the index of the column
in the ResultSet from which the value will be used to populate the object argument. Thisis not likely needed in
99% of applications and sacrifices maintainability and readability for speed. Some providers may not realize
any performance benefit, while others will speed up dramatically.

3.5.3.4. dbType

The dbType attribute is used to explicitly specify the database column type of the ResultSet column that will be
used to populate the argument. Although Result Maps do not have the same difficulties with null values,
specifying the type can be useful for certain mapping types such as Date properties. Because an application
language has one Date value type and SQL databases may have many (usually at least 3), specifying the date
may become necessary in some cases to ensure that dates (or other types) are set correctly. Similarly, String
types may be populated by aVarChar, Char or CLOB, so specifying the type might be needed in those cases
too.

3.5.3.5. type

The type attribute is used to explicitly specify the CLR argument type. Normally this can be derived from a
argument through reflection, but certain mappings that use objects such as a Map cannot provide the type to the
framework. If the attribute type is not set and the framework cannot otherwise determine the type, the typeis
assumed to be Object. Section 6 details the CLR types and available aliases that are supported by the
framework.

3.5.3.6. resultMapping
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Theresul t Mappi ng attribute can be set to the name of another resultMap used to fill the argument. If the
resultMap isin an other mapping file, you must specified the fully qualified name.

3.5.3.7. nullValue

Thenul | val ue attribute can be set to any valid value (based on argument type). The result element's nul | Val ue
attribute is used to specify an inbound null value replacement. What this meansis that when the valueis
detected in a query's result column, the corresponding object argument will be set to the the nul | val ue
attribute's value. This allows you to use a"magic" null number in your application for types that do not support
null values (such asi nt, doubl e, f1 oat ).

3.5.3.8. select

The select attribute is used to describe a relationship between objects and to automatically load complex (i.e.
user defined) property types. The value of the statement property must be the name of another mapped
statement. The value of the database column (the column attribute) that is defined in the same property element
asthis statement attribute will be passed to the related mapped statement as the parameter. More information
about supported primitive types and complex property mappings/relationships is discussed later in this
document. The lazyL oad attribute can be specified with the select

3.5.3.9. typeHandler

The typeHandler attribute allows the use of a Custom Type Handler (see the Custom Type Handler section).
This alows you to extend the DataM apper's capabilities in handling types that are specific to your database
provider, are not handled by your database provider, or just happen to be a part of your application design. You
can create custom type handlers to deal with storing and retrieving booleans and Guids from your database for
example.

3.5.4. <result> Elements

The <resultMap> element holds one or more <result> child elements that map SQL resultsets to object
properties.

3.5.4.1. property

Theproper ty attribute is the name of afield or a property of the result object that will be returned by the
Mapped Statement. The name can be used more than once depending on the number of timesit is needed to
populate the results.

3.5.4.2. column

The col um attribute value is the name of the column in the result set from which the value will be used to
populate the property.

3.5.4.3. columnindex

Asan optiona (minimal) performance enhancement, the col ummi ndex attribute value is the index of the column
in the ResultSet from which the value will be used to populate the object property. Thisis not likely needed in
99% of applications and sacrifices maintainability and readability for speed. Some providers may not realize
any performance benefit, while others will speed up dramatically.
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3.5.4.4. dbType

The dbType attribute is used to explicitly specify the database column type of the ResultSet column that will be
used to populate the object property. Although Result Maps do not have the same difficulties with null values,
specifying the type can be useful for certain mapping types such as Date properties. Because an application
language has one Date value type and SQL databases may have many (usually at least 3), specifying the date
may become necessary in some cases to ensure that dates (or other types) are set correctly. Similarly, String
types may be populated by aVarChar, Char or CLOB, so specifying the type might be needed in those cases
too.

3.5.4.5. type

The type attribute is used to explicitly specify the CLR property type of the parameter to be set. Normally this
can be derived from a property through reflection, but certain mappings that use objects such as a Map cannot
provide the type to the framework. If the attribute type is not set and the framework cannot otherwise determine
the type, the type is assumed to be Object. Section 6 details the CLR types and available aliases that are
supported by the framework.

3.5.4.6. resultMapping

Theresul t Mappi ng attribute can be set to the name of another resultMap used to fill the property. If the
resultMap isin an other mapping file, you must specified the fully qualified name as:

resul t Mappi ng="[ nanespace. sql Map. ] r esul t Mappi ngl d"

r esul t Mappi ng=" Newspaper "
<I--resul tMapping with a fully qualified nane.-->
resul t Mappi ng="Li nel t em Li nel t ent

3.5.4.7. nullValue

Thenul | val ue attribute can be set to any valid value (based on property type). The result element's nul | val ue
attribute is used to specify an inbound null value replacement. What this meansis that when the valueis
detected in a query's result column, the corresponding object property will be set to the the nul | val ue
attribute's value. This allows you to use a"magic" null number in your application for types that do not support
null values (such asi nt, doubl e, f1 oat ).

If your database hasa NULLABLE column, but you want your application to represent NULL with a constant
value, you can specify it in the Result Map as shown in Example 3.25.

Example 3.28. Specifying a nullvalue attributein a Result Map

<resul t Map id="get-product-result" class="product">

<result property="id" colum="PRD |D'/>

<result property="description" colum="PRD DESCRI PTI ON'/ >

<result property="subCode" col um="PRD _SUB_CODE" nul | Val ue="-9999"/>
</ resul t Map>

In Example 3.25, if PRD_SUB_CODE isread as NULL, then the subCode property will be set to the value of
-9999. This allows you to use a primitive type in your .NET classto represent aNULLABLE column in the
database. Remember that if you want thisto work for queries as well as updates/inserts, you must also specify
the nullValue in the Parameter Map (discussed earlier in this document).
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3.5.4.8. select

The select attribute is used to describe a relationship between objects and to automatically load complex (i.e.
user defined) property types. The value of the statement property must be the name of another mapped
statement. The value of the database column (the column attribute) that is defined in the same property element
asthis statement attribute will be passed to the related mapped statement as the parameter. More information
about supported primitive types and complex property mappings/relationshipsis discussed later in this
document. The lazyL oad attribute can be specified with the select

3.5.4.9. lazyLoad

Use the lazyL oad attribute with the select attribute to indicate whether or not the select statement's results
should be lazy loaded. This can provide a performance boost by delaying the loading of the select statement's
results until they are needed/accessed.

Lazy loading is supported transparently for IList and IList<T> implementation.

Lazy loading is supported on strongly typed collection via Castle.DynamicProxy component. In this case you
must set the listClass attribute and declare all methods/properties of the typed collection that you want to proxy
asvirtual.

Lazy loading is supported on concrete class via Castle.DynamicProxy component. In this case, you must
declare all methods/properties of the class that you want to proxy as virtual.

Example 3.29. Sample of strongly typed collection used with proxy call

[ CH]

[Serializabl e]
public class LineltenCollection : CollectionBase

{
public LineltenCollection() {}

public virtual Lineltemthis[int index]

{
get { return (LineltemList[index]; }
set { List[index] = value; }

}

public virtual int Add(Lineltem val ue)

{
}

public virtual void AddRange(Linelteni] val ue)
{

return List.Add(val ue);

for (int i =0; i < value.Length; i++)
Add(val ue[i]);

}

public virtual void AddRange(LineltentCollection val ue)
{

for (int i = 0; i < value.Count; i++)

Add(val ue[i]);

public virtual bool Contains(Lineltem val ue)

return List.Contains(value);
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public virtual void CopyTo(Linelteni] array, int index)
{

}

public virtual int |ndexO(Lineltem value)

{
}

public virtual void Insert(int index, Lineltem value)

{
}

public virtual void Renove(Lineltem val ue)

{
}

public new virtual int Count

{
}

Li st. CopyTo(array, index);

return List.|ndexCf (val ue);

Li st. I nsert (index, value);

Li st. Renove(val ue);

get {return this.List.Count;}

Example 3.30. Concrete class

[C#]

[Serializabl e]
public class Person

{

public virtual string Name

{
}

get {return _nane;}

3.5.4.10. typeHandler

The typeHandler attribute allows the use of a Custom Type Handler (see the Custom Type Handler section).
This allows you to extend the DataM apper's capabilities in handling types that are specific to your database
provider, are not handled by your database provider, or just happen to be a part of your application design. You
can create custom type handlersto deal with storing and retrieving booleans and Guids from your database for
example.

3.5.5. Custom Type Handlers

A custom type handler allows you to extend the DataM apper's capabilities in handling types that are specific to
your database provider, not handled by your database provider, or just happen to be part of your application
design. The .NET DataMapper provides an interface,

I BatisNet.DataM appers. TypeHandlers.| TypeHandlerCallback, for you to use in implementing your custom
type handler.
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Example 3.31. I TypeHandler Callback interface

usi ng System Dat a;
usi ng | Bati sNet . Dat aMapper. Confi gurati on. Par anet er Mappi ng;

nanespace | Bati sNet. Dat aMapper. TypeHandl ers

public interface | TypeHandl er Cal | back
{

voi d Set Paraneter (| ParaneterSetter setter, object paraneter);
obj ect GetResult(lResultGetter getter);

obj ect ValueOr(string s);
}
}

The set Par anet er method allows you to process a <statement> parameter's value before it is added as an
IDbCommand parameter. This enables you to do any necessary type conversion and clean-up before the
DataM apper getsto work. If needed, you also have access to the underlying | DataParameter through the
setter.DataParameter property.

The Get Resul t method allows you to process a database result value right after it has been retrieved by the
DataM apper and beforeit is used in your resultClass, resultMap, or listClass. If needed, you also have accessto
the underlying | DataReader through the getter.DataReader property.

The val ue method alows you to compare a string representation of avalue with one that you are expecting
and can handle appropriately. Typically, thisis useful for trandating a null value, but if your application or
database will not support anull value, you can basically return the given string. When presented with an
unexpected value, you can throw an appropriate exception.

One scenario that isfamiliar to .NET developersis the handling of a Guid type/structure. Many providers do
not handle Guid class properties well, and developers may be faced with littering their domain objects with an
additional set of property accessorsto translate Guid properties into strings and strings into Guids.

public class Budget Obj ect Code
{
private string _code;
private string _description;
private Guid _gui dProperty;

public Guid GuidProperty {
get { return _guidProperty; }
set { _guidProperty = value; }

}

public string GuidPropertyString {
get { return _guidProperty.ToString(); }
set {
if (value == null) {
_qguidProperty = CGuid. Enpty;
}
el se {
_gui dProperty = new Cui d(val ue. ToString());
}
}
}
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We can use a custom type handler to clean up this domain class. First, we define a string that will represent a
null Guid value (Guid.Empty). We can then use that constant in our VaueOf null value comparison for the
DataM apper to eventually usein setting our domain class Guid properties. Implementing the GetResult and
SetParameter methods is straightforward since we had been basically doing the same trandation in our domain
class GuidPropertyString accessors.

Example 3.32. Guid String Type Handler

usi ng System
usi ng | Bati sNet. Dat aMapper. TypeHandl ers;

nanespace Bi gApp. Conmon. TypeHandl er s
{

/1l <summary>
/1] Gui dVar char TypeHandl er Cal | back.
/1l </ summary>
public class Gui dVar char TypeHandl er Cal | back : | TypeHandl er Cal | back
{
private const string GU DNULL = "00000000- 0000- 0000- 0000- 000000000000";

public object ValueO (string null Val ue)

i f (GUI DNULL. Equal s(nul | Val ue))
{
return Guid. Enpty;
}
el se
{
t hrow new Excepti on(
"Unexpected value " + null Value +
" found where "+GU DNULL+" was expected to represent a null value.");

}

}

public object GetResult(lResultGetter getter)
{

try {

Guid result = new Guid(getter.Value. ToString());
return result;

}

catch
{
t hrow new Excepti on(
"Unexpected value " + getter.Value. ToString() +
" found where a valid GU D string val ue was expected.");
}
}

public void SetParaneter(lParaneterSetter setter, object paraneter)

setter.Value = paraneter. ToString();

}

With our custom type handler, we can clean up our domain class and use the handler in our SgiMaps. To do
that, we have two options in configuring our custom type handler to be used by the DataM apper. We can
simply add it as a <typeAlias> and use it when needed in a parameterMap or resultMap.

Example 3.33. Aliased Custom Type Handler in a SgIM ap.xml file

<al i as>
<typeAlias alias="QuidVarchar"
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t ype="Bi gApp. Common. TypeHandl er s. Gui dVar char TypeHandl| er Cal | back
Bi gApp. Common"/ >
</alias>

<resul t Maps>
<resul tMap id="boc-result" class="Budget Cbject Code" >
<result property="Code" col um="BOC CODE" dbType="Varchar2"/>
<result property="Description" colum="BOC DESC' dbType="Varchar2"/>
<result property="Gui dProperty" colum="BOC _GUI D' typeHandl er =" CGui dVarchar"/>
</ resul t Map>
</resul t Maps>

Or we can specify it as a basic <typeHandler> for all Guid types mapped in our SgiMap files. <typeHandler> in
SglMap.config

Example 3.34. <typeHandler> in SglMap.config

[ Qur Sgl Map. confi g]
<al i as>
<typeAlias alias="GuidVarchar"
t ype="Bi gApp. Common. TypeHandl er s. Gui dVar char TypeHandl| er Cal | back
Bi gApp. Common*/ >
</alias>

<t ypeHandl| er s>
<t ypeHandl er type="guid" dbType="Varchar?2" call back="Cui dVarchar"/>
</ typeHandl| er s>

[One of our Sgl Map.xm fil es]

<par anmet er Maps>

<par anet er Map i d="boc- par ans" >
<par amet er property="Code" dbType="Varchar2" size="10"/>
<paraneter property="Description" dbType="Varchar2" size="100"/>
<par amet er property="Cui dProperty" dbType="Varchar2" type="guid"/>
</ par anet er Map>

</ par anet er Maps>

<resul t Maps>
<resul tMap id="boc-result" class="Budget Cbject Code" >
<result property="Code" colum="BOC_CODE" dbType="Varchar2"/>
<result property="Description" col um="BOC DESC' dbType="Varchar2"/>
<result property="Qui dProperty" colum="BOC GUJ D' dbType="Varchar?2" type="guid"/>
</resul t Map>
</resul t Maps>

3.5.6. Inheritance Mapping

TheiBATIS DataMapper supports the implementation of object-oriented inheritance (subclassing) in your
object model. There are several developer options for mapping entity classes and subclasses to database results:

» resultMap for each class
 resultMap with submaps for a class hierarchy

 resultMap with extended resultMaps for each subclass

Y ou can use the most efficient mapping strategies from a SQL and query performance perspective when using
the inheritance mappings of the DataM apper. To implement an inheritance mapping, the resultMap must define
one or more columns in your query's resultset that will serve to identify which resultMap should be used to map
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each result record to a specific subclass. In many cases, you will use one column value for the DataM apper to
use in identifying the proper resultMap and subclass. This column is known as a discriminator.

For example, we have atable defined in a database that contains Document records. There are five table
columns used to store Document 1Ds, Titles, Types, PageNumbers, and Cities. Perhaps this table belongsto a
legacy database, and we heed to create an application using this table with a domain model that defines a class
hierarchy of different types of Documents. Or perhaps we are creating a new application and database and just
want to persist the data found in a set of related classes into onetable. In either case, the DataMapper's
inheritance mapping feature can help.

/| Dat abase tabl e Docunent

CREATE TABLE [ Docunents] (
[Docunent _I D] [int] NOT NULL ,
[ Docunent _Title] [varchar] (32) NULL ,
[ Docunent _Type] [varchar] (32) NULL ,
[ Docunent _PageNunber] [int] NULL
[ Docunent _City] [varchar] (32) NULL

Toillustrate this, let'stake alook at afew example classes shown below that have arelationship through
inheritance and whose properties can be persisted into our Documents table. First, we have a base Document
classthat has Id and Title properties. Next, we have a Book class that inherits from Document and contains an
additional property called PageNumber. Last, we have a Newspaper class that also inherits from Document and
contains a City property.

Example 3.35. Documents, Books, and Newspaper s!

/'l C# class
public class Docunent
{
private int _id = -1;
private string _title = string. Enpty;

public int Id

{
get { return _id; }
set { _id = value; }

}

public string Title
{
get { return _title; }
set { _title = value; }
}
}

public class Book : Docunent

{
private int _pageNunber = -1;

public int PageNunber
{
get { return _pageNunber; }
set { _pageNunber = val ue; }
}
}

public class Newspaper : Docunent

{
private string _city = string. Enpty;

public string Cty
{
get { return _city; }
set { _city = value; }
}
}
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Now that we have our classes and database table, we can start working on our mappings. We can create one
<select> statement that returns all columnsin the table. To help the DataM apper discriminate between the
different Document records, we're going to indicate that the Document_Type column holds values that will
distinguish one record from another for mapping the results into our class hierarchy.

/| Docunent mapping file
<sel ect id="GetAll Docunent"” resultMap="docunent">
sel ect
Docunent _I d, Docunent_Title, Docunent_Type,
Docunent _PageNunber, Docunent_City
from Docunent s
order by Docunent _Type, Docunent_Id
</ sel ect >

<resul t Map i d="docunent" cl ass="Docunent">
<result property="1d" col um="Docunment | D'/ >
<result property="Title" col um="Docunment _Title"/>
<di scri m nator col um="Docunent_Type" type="string"/>
<subMap val ue="Book" result Mappi ng="book"/>
<subMap val ue="Newspaper" result Mappi ng="newspaper"/ >
</resul t Map>

<resul t Map i d="book" cl ass="Book" extends="docunent">
<property="PageNunber" col um="Docunent_PageNunber"/ >
</resul t Map>

<resul t Map i d="newspaper" cl ass="Newspaper" extends="docunent">
<property="City" col um="Docunent_City"/>
</ resul t Map>

The DataM apper compares the data found in the discriminator column to the different <submap> values using
the column value's string equivalence. Based on this string value, iBATIS DataM apper will use the resultMap
named "Book" or "Newspaper" as defined in the <submap> elements or it will use the "super" resultMap
"Document"” if neither of the submap values satisfy the comparison. With these resultM aps, we can implement
an object-oriented inheritance mapping to our database table.

If you want to use custom logic, you can use the typeHandler attribute of the <discriminator> element to
specify a custom type handler for the discriminator column.

Example 3.36. Complex disciminator usage with Custom Type Handler

<al i as>

<typeAlias alias="Custonl nheritance"

type="1Bati sNet . Dat aMapper . Test . Donai n. Cust onl nheri tance, | Bati sNet. DataMapper. Test"/>
</ alias>

<resul t Maps>
<resul t Map i d="docunent-custom formul a" cl ass="Docunent ">
<result property="1d" col um="Docunent | D'/ >
<result property="Title" col um="Docunent Title"/>
<di scri m nat or col utm="Docunent _Type" typeHandl er="Cust om nheritance"/>
<subMap val ue="Book" resul t Mappi ng="book"/>
<subMap val ue="Newspaper" result Mappi ng="newspaper"/>
</resul t Map>
</ resul t Maps>

The value of the typeHandler attribute specifies which of our classes implements the I TypeHandl er Callback
interface. This interface furnishes a GetResult method for coding custom logic to read the column result value
and return avalue for the DataMapper to use in its comparison to the resultM ap's defined <submap> values.

Example 3.37. Example | TypeHandler Callback interface implementation
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public class Custom nheritance : | TypeHandl er Cal | back

{
#regi on | TypeHandl| er Cal | back menbers

public object ValueO (string null Val ue)

{
t hr ow new Not | npl ement edExcepti on();
}
public object GetResult(lResultGetter getter)
{
string type = getter.Value. ToString();
i f (type=="Mbnograph" || type=="Book")
return "Book";
}
else if (type=="Tabloid" || type=="Broadsheet" || type=="Newspaper")
{
return "Newspaper";
}
el se
{
return "Docunent”;
}
}
public void SetParaneter(|ParaneterSetter setter, object paraneter)
{
t hrow new Not | npl enment edExcepti on();
}
#endr egi on

3.5.7. Implicit Result Maps

If the columns returned by a SQL statement match the result object, you may not need an explicit Result Map.
If you have control over the relational schema, you might be able to name the columns so they also work as
property names. In Example 3.33, the column names and property names already match, so aresult map is not
needed.

Example 3.38. A Mapped Statement that doesn't need a Result Map

<statement id="sel ect Product” resultd ass="Product">
sel ect
id,
descri ption
f rom PRODUCT
where id = #val ue#
</ st at enent >

Another way to skip aresult map is to use column aliasing to make the column names match the properties
names, as shown in Example 3.34.

Example 3.39. A Mapped Statement using column alaising instead of a Result Map

<stat ement id="sel ect Product” resultd ass="Product">
sel ect
PRD ID as id,
PRD_DESCRI PTI ON as descri ption
f r om PRODUCT
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where PRD_|I D = #val ue#
</ st at enent >

Of course, these techniques will not work if you need to specify a column type, anull value, or any other
property attributes.

Case sensitivity can also be an issue with implicit result maps. Conceivably, you could have an object with a
"FirstName" property and a"Firstname" property. When iBATIS tries to match property and column, the
heurstic is case-insensitive and we cannot guarantee which property would match. (Of course, very few
devel opers would have two property names that were so simiilar.)

A final issueisthat there is some performance overhead when iBATIS has to map the column and property
names automatically. The difference can be dramatic if using athird-party NET database provider with poor
support for ResultSetM etaData.

3.5.8. Primitive Results (i.e. String, Integer, Boolean)

Many times, we don't need to return an object with multiple properties. We just need a String, Integer, Boolean,
and so forth. If you don't need to populate an object, iIBATIS can return one of the primitive typesinstead. If
you just need the value, you can use a standard type as a result class, as shown in Example 3.35.

Example 3.40. Selecting a standard type

<sel ect id="sel ect Product Count" resultC ass="System | nt 32" >
sel ect count (1)
from PRODUCT

</ sel ect >

If need be, you can refer to the standard type using a marker token, "value", as shown by Example 3.36.

Example 3.41. Loading a simplelist of product descriptions

<resul t Map i d="sel ect-product-result" resultdC ass="System String">
<result property="val ue" col um="PRD DESCRI PTI ON'/ >
</resul t Map>

3.5.9. Maps with ResultMaps

Instead of arich object, sometimes all you might need is asimple key/value list of the data, where each
property isan entry on the list. If so, Result Maps can populate a IDictionary instance as easily as property
objects. The syntax for using a|Dictionary isidentical to the rich object syntax. As shown in Example 3.37,
only the result object changes.

Example 3.42. Result Maps can use generic " entry-type" objects

<resul t Map i d="sel ect-product-result" class="HashTabl e">
<result property="id" colum="PRD_|D"/>
<result property="code" col um="PRD CODE"/>
<result property="description" colum="PRD_DESCRI PTI ON'/ >
<result property="suggestedPrice" colum="PRD SUGGESTED PRI CE"/>
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</ resul t Map>

In Example 3.37, an instance of HashTable would be created for each row in the result set and popul ated with
the Product data. The property name attributes, likei d, code, and so forth, would be the key of the entry, and
the value of the mapped columns would be the value of the entry.

As shown in Example 3.38, you can also use an implicit Result Map with alDictionary type.

Example 3.43. Implicit Result Maps can use" entry-type" objectstoo

<stat ement id="sel ect Product Count" resultd ass="HashTabl e">
sel ect * from PRODUCT
</ st at ement >

What set of entriesis returned by Example xx depends on what columns are in the result set. I the set of
column changes (because columns are added or removed), the new set of entries would automatically be
returned.

Note

Certain providers may return column names in upper case or lower case format. When accessing
values with such a provider, you will have to pass the Hashtable or HashMap key namein the
expected case.

3.5.10. Complex Properties

In arelational database, one table will often refer to another. Likewise, some of your business objects may
include another object or list of objects. Typesthat nest other types are called "complex types'. Y ou may not
want a statement to return a simple type, but afully-formed compex type.

In the database, arelated column is usually represented viaa 1:1 relationship, or a 1:M relationship where the
class that holds the complex property isfrom the "many side" of the relationship and the property itself is from
the "one side" of the relationship. The column returned from the database will not be the property we want; it is
akey to be used in another query.

From the framework's perspective, the problem is not so much loading a complex type, but loading each
"complex property". To solve this problem, you can specify in the Result Map a statement to run to load a
given property. In Example 3.39, the "category" property of the "select-product-result” element is a complex

property.

Example 3.44. A Result Map with a Complex Property

<resul t Maps>
<resul t Map i d="sel ect-product-result" class="product">
<result property="id" colum="PRD_|ID"'/>
<result property="description" colum="PRD DESCRI PTI ON'/ >
<result property="category" colum="PRD CAT_|ID"' sel ect="sel ect Cat egory"/>
</ resul t Map>
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<resul tMap i d="sel ect-category-result" class="category">
<result property="id" colum="CAT_ID'/>
<result property="description" colum="CAT_DESCRI PTI ON'/ >
</resul t Map>
</ resul t Maps>

<st at ement s>
<sel ect id="sel ect Product" paranmeterC ass="int" resultMp="sel ect-product-result">
sel ect * from PRODUCT where PRD | D = #val ue#
</ sel ect >

<sel ect id="sel ect Category" paraneterC ass="int" resultMp="sel ect-category-result">
sel ect * from CATEGORY where CAT | D = #val ue#
</ sel ect >
</ st at enent s>

In Example 3.39, the framework will use the "selectCategory" statement to populate the "category" property.
The value of each category is passed to the "selectCategory” statement, and the object returned is set to the
category property. When the process completes, each Product instance will have the the appropriate category
object instance set.

3.5.11. Avoiding N+1 Selects (1:1)

A problem with Example 3.39 may be that whenever you load a Product, two statements execute: one for the
Product and one for the Category. For a single Product, thisissue may seem trivial. But if you load 10 products,
then 11 statements execute. For 100 Products, instead of one statement product statement executing, a total of
101 statements execute. The number of statements executing for Example 3.40 will always be N+1.:
100+1=101.

Example 3.45. N+1 Selects (1:1)

<resul t Maps>
<resul t Map i d="sel ect-product-result" class="product">
<result property="id" colum="PRD_|ID"/>
<result property="description" colum="PRD DESCRI PTI ON'/ >
<result property="category" colum="PRD CAT_|ID"' sel ect="sel ect Category"/>
</ resul t Map>

<resul t Map id="sel ect-category-result" class="category">
<result property="id" colum="CAT_ID'/>
<result property="description" col um="CAT_DESCRI PTI ON'/ >
</resul t Map>
</resul t Maps>

<st at ement s>
<l-- This statenent executes 1 tinme -->
<sel ect id="sel ect Products" paraneterC ass="int" resultMap="sel ect-product-result">
sel ect * from PRODUCT
</ sel ect >

<I-- This statenent executes N tinmes (once for each product returned above) -->
<sel ect id="sel ect Category" paraneterC ass="int" result Map="sel ect-category-result">
sel ect * from CATEGORY where CAT_I D = #val ue#
</ sel ect >
</ st at ement s>

One way to mitigate the problem isto cache the "selectCategory" statement . We might have a hundred
products, but there might only be five categories. Instead of running a SQL query or stored procedure, the
framework will return the category object from it cache. A 101 statements would still run, but they would not
be hitting the database. (See Section 3.8 for more about caches.)
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Another solution isto use a standard SQL join to return the columns you need from the another table. A join
can bring all the columns we need over from the database in a single query. When you have a nested object,
you can reference nested properties using a dotted notation, like "category.description”.

Example 3.41 solves the same problem as Example 3.40, but uses ajoin instead of nested properties.

Example 3.46. Resolving complex propertieswith ajoin

<resul t Maps>
<resul t Map i d="sel ect-product-result" class="product">
<result property="id" colum="PRD_|D'/>
<result property="description" col um="PRD DESCRI PTI ON'/ >
<result property="category" resultMppi ng="Cat egory. Cat egoryResult" />
</resul t Map>
</ resul t Maps>

<st at ement s>
<statement id="sel ectProduct” paranmeterC ass="int" resultMap="sel ect-product-result">
sel ect *
from PRODUCT, CATEGORY
where PRD_CAT_|I D=CAT_I D
and PRD | D = #val ue#
</ st at enent >
</ st at ement s>

Lazy Loading vs. Joins (1:1)

It's important to note that using ajoin is not always better. If you arein a situation whereit israre to
access the related object (e.g. the category property of the Product class) then it might actually be faster to
avoid the join and the unnecessary loading of all category properties. Thisis especially true for database
designs that involve outer joins or nullable and/or non-indexed columns. In these situations it might be
better to use the sub-select solution with lazy loading enabled. The general rule of thumb is: use the join

if you're more likely going to access the associated properties than not. Otherwise, only useit if lazy
loading is not an option.

If you're having trouble deciding which way to go, don't worry. No matter which way you go, you can
aways change it without impacting your application source code. Example 3.40 and 3.41 result in exactly
the same object graph and are loaded using the exact same method call from the application. The only
consideration is that if you were to enable caching, then the using the separate select (not the join)
solution could result in a cached instance being returned. But more often than not, that won't cause a
problem (your application shouldn't be dependent on instance level equality i.e. "==").

3.5.12. Complex Collection Properties

Itisalso possible to load properties that represent lists of complex objects. In the database the data would be
represented by aM:M relationship, or a1:M relationship where the class containing the list is on the "one side"
of the relationship and the objectsin the list are on the "many side". To load an IList of objects, thereisno
change to the statement (see example above). The only difference required to cause the iBATIS DataMapper
framework to load the property as an IList is that the property on the business object must be of type
System.Collections.IList. For example, if a Category hasalList of Product instances, the mapping would look
like this (assuming Category has a property called "ProductList” of System.Collections.IList.):
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Example 3.47. Mapping that createsa list of complex objects

<resul t Maps>

<resul tMap i d="sel ect-category-result" cl ass="Category">

<result property="1d" colum="CAT_ID'/>

<result property="Description" colum="CAT_DESCRI PTI ON'/ >

<result property="ProductlList” colum="CAT_I D' sel ect="sel ect ProductsByCat|d"/>
</ resul t Map>

<resul t Map i d="sel ect-product-result" class="Product">
<result property="1d" colum="PRD_|ID"/>
<result property="Description" colum="PRD DESCRI PTI ON'/ >
</resul t Map>
<resul t Maps>

<st at enent s>

<statenent id="sel ect Category" paraneterC ass="int" resul t Map="sel ect-category-result">
sel ect * from CATEGORY where CAT_I D = #val ue#
</ st at enent >

<statement id="sel ect ProductsByCatld" paraneterCl ass="int" resultMap="sel ect-product-result">
sel ect * from PRODUCT where PRD_CAT_I D = #val ue#
</ st at ement >
</ st at ement s>

3.5.13. Avoiding N+1 Select Lists (1:M and M:N)

Thisissimilar to the 1:1 situation above, but is of even greater concern due to the potentially large amount of
datainvolved. The problem with the solution above is that whenever you load a Category, two SQL statements
are actually being run (one for the Category and one for the list of associated Products). This problem seems
trivial when loading a single Category, but if you were to run a query that loaded ten (10) Categories, a separate
query would be run for each Category to load its associated list of Products. Thisresultsin eleven (11) queries
total: onefor the list of Categories and one for each Category returned to load each related list of Products (N+1
or in this case 10+1=11). To make this situation worse, we're dealing with potentially large lists of data.

Example 3.48. N+1 Select Lists (1:M and M:N), example of problem

<resul t Maps>

<resul tMap i d="sel ect-category-result" class="Category">
<result property="1d" colum="CAT_ID'/>
<result property="Description" colum="CAT_DESCRI PTI ON'/ >
<result property="ProductlList" colum="CAT_I D' sel ect ="sel ect Product sByCat|d"/>
</resul t Map>

<resul t Map id="Product-result" class="Product">
<result property="1d" colum="PRD |ID'/>
<result property="Description" colum="PRD DESCRI PTI ON'/ >
</ resul t Map>
<resul t Maps>

<st at enent s>

<!-- This statenment executes 1 tinme -->

<statement id="sel ectCategory" paraneterC ass="int" resultMap="sel ect-category-result">
sel ect * from CATEGORY where CAT_I D = #val ue#

</ st at ement >

<I-- This statenment executes N tinmes (once for each category returned above)
and returns a list of Products (1: M -->
<statement id="sel ect ProductsByCatld" paraneterC ass="int" resultMap="sel ect-product-result">
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sel ect * from PRODUCT where PRD_CAT_I D = #val ue#
</ st at enent >
</ st at emrent s>

iBATIS fully solvesthe N+1 selects problem. Here is the same example solved :

Example 3.49. N+1 Select Lists (1:M and M:N) resolution

<sql Map nanespace="Pr oduct Cat egory" >
<resul t Maps>

<resul t Map i d="Category-result" class="Category" groupBy="1d">

<result property="1d" colum="CAT_ID'/>

<result property="Description" colum="CAT_DESCRI PTI ON'/ >

<result property="ProductList" resultMppi ng="Product Category. Product-result"/>
</resul t Map>

<resul t Map i d="Product-result" class="Product">
<result property="1d" colum="PRD_|ID"/>
<result property="Description" colum="PRD DESCRI PTI ON'/ >
</ resul t Map>
<resul t Maps>

<st at enment s>

<I-- This statenent executes 1 tinme -->
<stat ement id="Sel ectCategory" paraneterC ass="int" resultMp="Category-result">
sel ect C. CAT_I D, C.CAT_DESCRIPTION, P.PRD_|ID, P.PRD_DESCRIPTION
from CATEGORY C
left outer join PRODUCT P
on C.CAT_ID = P. PRD_CAT_I D
where CAT I D = #val ue#
</ st at ement >

When you call...

I Li st nyList = sql Map. Quer yFor Li st (" Sel ect Cat egory", 1002);
...the main query is executed, and the results are stored in the myL.ist variable containing .NET type "Category"
element . Each object in that List will have a"ProductList" property that isalso a List populated from the same

query, but using the "Product-result” result map to populate the element in the child list. So, you end up with a
list containing sub-lists, and only one database query is executed.

The important items here are the...

groupBy="1d"

...attribute and the...

<result property="ProductList" resultMapping=""ProductCategory.Product-result"/>

...property mapping in the " Category-result" result map. One other important detail is that the result mapping
for the ProductList property is namespace aware - had it been simply "Product-result” it would not work. Using
this approach, you can solve any N+1 problem of any depth or breadth.

Lazy Loading vs. Joins (1:M and M:N)
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Thisis even more true for collection properties than it was for individual value properties due to the
greater amount of data. If you arein a situation where it is rare to access the related object (e.g. the
ProductList property of the Category class) then it might actually be faster to avoid the join and the
unnecessary loading of the list of products. Thisis especially true for database designs that involve outer
joins or nullable and/or non-indexed columns. In these situations it might be better to use the sub-select
solution with the lazy loading. The general rule of thumb is: use the join if you're more likely going to
access the associated properties than not. Otherwise, only use it if lazy loading is not an option.

As mentioned earlier, if you're having trouble deciding which way to go, don't worry. No matter which
way you go, you can always change it without impacting your .NET code. The two examples above
would result in exactly the same object graph and are loaded using the exact same method call. The only
consideration is that if you were to enable caching, then the using the separate select (not the join)
solution could result in a cached instance being returned. But more often than not, that won't cause a
problem (your application should not be dependent on instance level equality i.e. "==").

Aswith the 1:1 situation described previoudly, it's important to note that using ajoin is not always better.

3.5.14. Composite Keys or Multiple Complex Parameters Properties

Y ou might have noticed that in the above examples there is only asingle key being used as specified in the

resultMap by the column attribute. This would suggest that only a single column can be associated to a related

mapped statement. However, there is an alternate syntax that allows multiple columns to be passed to the
related mapped statement. This comesin handy for situations where a composite key relationship exists, or
even if you simply want to use a parameter of some name other than #value#. The aternate syntax for the
column attribute is simply { paraml=columnl, param2=column2, ..., paramN=columnN}. Consider the
example below where the PAYMENT table is keyed by both Customer ID and Order ID:

Example 3.50. Mapping a composite key

<resul t Maps>
<resultMap id="sel ect-order-result" class="order">
<result property="id" colum="0ORD_|ID"/>
<result property="custonerld" colum="0ORD CST_|D'/>

<result property="paynments" colum="itenml d=ORD | D, custl|d=0ORD CST | D"
sel ect ="sel ect Order Paynent s"/ >
</ resul t Map>
<resul t Maps>

<st at enment s>

<stat ement id="sel ect OrderPaynents" resultMap="sel ect-paynent-result">
sel ect * from PAYMENT
where PAY_ORD_ID = #itenl d#
and PAY_CST_I D = #cust | d#
</ st at enent >
</ st at ement s>

Optionally you can just specify the column names as long as they're in the same order as the parameters. For

example:

ORD_I D, ORD CST_ID
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Asusual, thisisadlight performance gain with an impact on readability and maintainability.

Important! Currently the iBATIS DataM apper framework does not automatically resolve circular relationships.
Be aware of this when implementing parent/child relationships (trees). An easy workaround isto simply define
a second result map for one of the cases that does not load the parent object (or vice versa), or use ajoin as
described in the "N+1 avoidance” solutions.

Note

Result Map names are always local to the Data Map definition file that they are defined in. Y ou can
refer to a Result Map in another Data Map definition file by prefixing the name of the Result Map
with the namespace of the SqiMap set in the <sglMap> root element.

3.6. Supported Types for Parameter Maps and Result Maps

Table 3.4 shows the basic Supported Types for Parameter Maps and Result Maps for .NET. Y ou can extend the
framework's support for additional types by using a Custom Type Handler.

Note

Nuallable type from .NET 2.0 are fully supported by iBATIS.NET.

Table 3.4. Supported Typesfor Parameter Maps and Result Maps (.NET)

CLR Type Object/Map Property Result Class/Parameter | Type Alias**

Mapping Class**
System.ArrayList Yes Yes list
System.Boolean Yes Yes Boolean, bool
System.Byte Yes Yes Byte, byte
System.Char Yes Yes Char, char
System.DateTime Yes Yes dateTime, date
System.Decimal Yes Yes Decimal, decimal
System.Double Yes Yes Double, double
System.Guid Yes Yes guid
System.Hashtable Yes Yes map, hashmap, hashtable
System.Int16 Yes Yes Int16, short, Short
System.Int32 Yes Yes Int32, int, Int, integer,

I nteger

System.Int64 Yes Yes Int64, long, Long
System.SByte Yes Yes SByte, sbyte
System.Single Yes Yes Float, float, Single, single
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CLR Type Object/Map Property Result Class/Parameter | Type Alias**
Mapping Class**
System.String Yes Yes String, string
System.TimeSpan Yes Yes N/A
System.UInt16 Yes Yes Short, short
System.UInt32 Yes Yes uint, uint
System.UInt64 Yes Yes Ulong, ulong
Nullable<bool> Yes Yes bool ?
Nullable<byte> Yes Yes byte?
Nullable<char> Yes Yes char?
Nullable<DateTime> Yes Yes DateTime?
Nullable<decimal> Yes Yes decimal?
Nullable<double> Yes Yes double?
Nullable<Int16> Yes Yes Int16?
Nullable<Int32> Yes Yes Int327?
Nullable<Int64> Yes Yes INt64?
Nullable<SByte> Yes Yes SByte?
Nullable<Single> Yes Yes Single?
Nullable<UInt16> Yes Yes Uint16?
Nullable<UInt32> Yes Yes UInt32?
Nullable<UInt64> Yes Yes uUint64?

3.7. Supported database types for Parameter Maps and Result

Maps

Table 3.5 shows the basic Supported DbTypes for Parameter Maps and Result Maps for .NET that come with
the System.Data and System.Data.OracleClient assemblies. See the .NET Developer Guide section on
configuring the DataM apper to work with your provider's DbTypes.

Note

Nuallable type from .NET 2.0 are fully supported by iBATIS.NET.

The .NET Framework data provider type of a Parameter object isinferred from the .NET Framework type of

the Value of the Parameter object, or from the DbType of the Parameter object. The following table shows the

inferred Parameter type based on the object passed as the Parameter value or the specified DbType. Y ou may

specify the type of a Parameter in a generic fashion by setting the DbType property of the Parameter object to a
particular System.Data.DbType specific to your database.
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Table 3.5. Supported DbTypesfor Parameter Maps and Result Maps (.NET)

CLR Type iBATIS SqIDbType OleDbType OdbcType OracleType
support
Byte[] Yes Binary, Image, Binary, Binary, Image, | Raw
VarBinary VarBinary VarBinary
Boolean, bool? Yes Bit Boolean Bit Byte
Byte, byte? Yes Tinylnt - Tinylnt Byte
DateTime, Yes DateTime, Date Date, DateTime, DateTime
DateTime? SmallDateTime SmallDateTime,
Time
char, char? Yes Not supported | Char Char Byte
Decimal, Yes Decimal, Decimal, Decimal, Number
decimal? Money, Currency, Numeric

SmallMoney Numeric

Double, double? Yes Float Double Double Double
Guid, Guid? Yes Uniqueldentifier | Guid Uniqueldentifier | Raw
Int16, Int167? Yes Smalllnt Smalllint Smalllnt Int16
Int32, Int327? Yes Int I nteger Int Int32
Int64, Int647? Yes Bigint Bigint Bigint Number
Single, Single? | Yes Red Single Red Float
String Yes Char, Nchar, Char, VarChar  Char, NChar, NVarChar,

NVarchar, Text, NText, VarChar

VarChar NVarChar,

Text, VarChar

TimeSpan No Not supported  DBTime Time DateTime
Uintl6, UInt16?  yes Int - - Uintl6
Uint32, UInt32? yes Decimal - - Uint32
Uinté4, UInté4? | yes Decimal - - Number

3.8. Cache Models

Some values in a database are know to change slower than others. To improve performance, many devel opers
like to cache often-used data to avoid making unnecessary trips back to the database. iBATIS provides its own
caching system, that you configure through a <cacheModel> element.

The results from a query Mapped Statement can be cached simply by specifying the cacheModel parameter in
the statement tag (seen above). A cache model is a configured cache that is defined within your DataM apper
configuration file. Cache models are configured using the cacheM odel element as follows:
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Example 3.51. Configuation a cache using the Cache Model element

<cacheModel id="product-cache" inplenmentati on="LRU' readOnly="true" serialize="fal se">
<flushl nterval hours="24"/>
<flushOnExecute statenent="insertProduct"/>

<fl ushOnExecut e st at enent ="updat eProduct"/>
<f| ushOnExecut e st at enent ="del et eProduct"/>
<property name="CacheSi ze" val ue="100"/>

</ cacheModel >

The cache model above will create an instance of a cache named "product-cache” that uses a L east Recently
Used (LRU) implementation. The value of the type attribute is either afully qualified class name, or an alias for
one of the included implementations (see below). Based on the flush elements specified within the cache
model, this cache will be flushed every 24 hours. There can be only one flush interval element and it can be set
using hours, minutes, seconds or milliseconds. In addition the cache will be flushed whenever the
insertProduct, updateProduct, or deleteProduct mapped statements are executed. There can be any number of
"flush on execute" elements specified for a cache. Some cache implementations may need additional properties,
such asthe ‘cache-size' property demonstrated above. In the case of the LRU cache, the size determines the
number of entries to store in the cache. Once a cache model is configured, you can specify the cache model to
be used by a mapped statement, for example:

Example 3.52. Specifying a Cache Model from a Mapped Statement

<stat ement id="get ProductList" cacheMdel ="product-cache">
select * from PRODUCT where PRD _CAT | D = #val ue#
</ st at ement >

3.8.1. Read-Only vs. Read/Write

The framework supports both read-only and read/write caches. Read-only caches are shared among all users
and therefore offer greater performance benefit. However, objects read from aread-only cache should not be
modified. Instead, a new object should be read from the database (or a read/write cache) for updating. On the
other hand, if there is an intention to use objects for retrieval and modification, aread/write cacheis
recommended (i.e. required). To use aread-only cache, set readOnly="true" on the cache model element. To
use aread/write cache, set readOnly="false". The default is read-only (true).

3.8.2. Serializable Read/Write Caches

Asyou may agree, caching per-session as described above may offer little benefit to global application
performance. Another type of read/write cache that can offer a performance benefit to the entire application
(i.e. not just per session) is a serializable read/write cache. This cache will return different instances (copies) of
the cached object to each session. Therefore each session can safely modify the instance returned. Readlize the
difference in semantics here, usually you would expect the same instance to be returned from a cache, but in
this case you'll get adifferent one. Also note that every object stored by a serializable cache must be
seridlizable. This meansthat you will have difficulty using both lazy loading features combined with a
serializable cache, because lazy proxies are not serializable. The best way to figure out what combination of
caching, lazy loading and table joining is simply to try it out. To use a serializable cache, set readOnly="false"
and serialize="true". By default cache models are read-only and non-serializable. Read-only caches will not be
seridized (there's no benefit).
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3.8.3. Cache Implementation

The cache model uses a pluggable framework for supporting different types of caches. The choice of cacheis
specified in the "implementation” attribute of the cacheM odel element as discussed above. The class name
specified must be an implementation of the | CacheController interface, or one of the three aliases discussed
below. Further configuration parameters can be passed to the implementation via the property elements
contained within the body of the cacheModel. Currently there are 3 implementations included with the NET

distribution. These are as follows:

3.8.4. "MEMORY"

The MEMORY cache implementation uses reference types to manage the cache behavior. That is, the garbage
collector effectively determines what stays in the cache or otherwise. The MEMORY cache is a good choice for
applications that don't have an identifiable pattern of object reuse, or applications where memory is scarce.

The MEMORY implementation is configured as follows:

Example 3.53. Configuring a memory-type cache

<cacheModel id="product-cache" inplenentati on="MEMORY" >

<flushl nterval hours="24"/>
<fl ushOnExecute statenment="insertProduct"/>
<fl ushOnExecut e st at enent =" updat eProduct"/>
<fl ushOnExecut e st atenment ="del et eProduct"/>
<property name="Type" val ue="WEAK"/ >

</ cacheMbdel >

Only asingle property is recognized by the MEMORY cache implementation. This property, named
'reference-type’ must be set to avalue of STRONG, SOFT, or WEAK.

The following table describes the different reference types that can be used for aMEMORY cache.

Table 3.6. Reference typesthat can be used for a MEMORY cache

Type
WEAK (default)

SOFT (currently Java only)

Description

This reference type is probably the best choicein
most cases and is the default if the reference-typeis
not specified. It will increase performance for popular
results, but it will absolutely release the memory to be
used in allocating other objects, assuming that the
results are not currently in use.

This reference type will reduce the likelihood of
running out of memory in case the results are not
currently in use and the memory is needed for other
objects. However, thisis not the most aggressive
reference type in that regard and memory still might
be allocated and made unavailable for more important
objects.

STRONG

This reference type will guarantee that the results stay
in memory until the cacheis explicitly flushed (e.g.
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Type Description

by timeinterval or flush on execute). Thisisideal for
resultsthat are: 1) very small, 2) absolutely static, and
3) used very often. The advantage is that performance
will be very good for this particular query. The
disadvantage isthat if the memory used by these
results is needed, then it will not be released to make
room for other objects (possibly more important
objects).

3.8.5. "LRU"

The LRU cache implementation uses an Least Recently Used algorithm to determines how objects are
automatically removed from the cache. When the cache becomes over full, the object that was accessed |east
recently will be removed from the cache. Thisway, if there is a particular object that is often referred to, it will
stay in the cache with the least chance of being removed. The LRU cache makes a good choice for applications
that have patterns of usage where certain objects may be popular to one or more users over alonger period of
time (e.g. navigating back and forth between paginated lists, popular search keys etc.).

The LRU implementation is configured as follows:

Example 3.54. Configuring a LRU type cache

<cacheModel i d="product-cache" inplenentation="LRU" >
<flushlnterval hours="24"/>
<fl ushOnExecute statenent="insertProduct"/>
<fl ushOnExecute statenent ="updat eProduct"/ >
<fl ushOnExecut e statenent="del et eProduct"/>
<property nanme="CacheSi ze" val ue="100"/>
</ cacheModel >

Only asingle property is recognized by the LRU cache implementation. This property, named CacheSize must
be set to an integer value representing the maximum number of objectsto hold in the cache at once. An
important thing to remember here is that an object can be anything from a single String instance to an ArrayList
of object. So take care not to store too much in your cache and risk running out of memory!

3.8.6. "FIFO"

The FIFO cache implementation uses an First In First Out algorithm to determines how objects are
automatically removed from the cache. When the cache becomes over full, the oldest object will be removed
from the cache. The FIFO cacheis good for usage patterns where a particular query will be referenced afew
timesin quick succession, but then possibly not for some time later.

The FIFO implementation is configured as follows:

Example 3.55. Configuring a FIFO type cache

<cacheModel i d="product-cache" inplenentation="F FO' >
<flushl nterval hours="24"/>
<fl ushOnExecute statenent="insertProduct"/>
<fl ushOnExecut e st at enent =" updat ePr oduct"/>

DataMapper Guide Version 1.6.1 51



Working with Data Maps

<fl ushOnExecut e statenent="del et eProduct"/>
<property nanme="CacheSi ze" val ue="100"/>
</ cacheModel >

Only asingle property is recognized by the FIFO cache implementation. This property, named CacheSize must
be set to an integer value representing the maximum number of objectsto hold in the cache at once. An
important thing to remember here isthat an object can be anything from a single String instance to an ArrayList
of object. So take care not to store too much in your cache and risk running out of memory

3.9. Dynamic SQL

A very common problem with working directly with ADO isdynamic SQL. It isnormally very difficult to
work with SQL statements that change not only the values of parameters, but which parameters and columns
areincluded at all. Thetypical solution is usually a mess of conditional if-else statements and horrid string
concatenations. The desired result is often a query by example, where a query can be built to find objects that
are similar to the example object. TheiBATIS DataMapper APl provides arelatively elegant solution that can
be applied to any mapped statement element. Hereis a simple example:

Example 3.56. A simple dynamic select sttatement, with two possible outcomes

<sel ect id="dynam cGet AccountList" cacheMddel ="account-cache" paraneterCl ass="Account" resul t Map="account-result
sel ect * from ACCOUNT
<i sG eat er Than prepend="and" property="1d" conpareVal ue="0">
where ACC I D = #l d#
</isG eater Than>
order by ACC _LAST_NAME
</ sel ect >

In the above example, there are two possible statements that could be created depending on the state of the Id
property of the parameter object. If the |d parameter is greater than 0, then the statement will be created as
follows:

sel ect * from ACCOUNT where ACCID = ?

Or if the Id parameter is 0 or less, the statement will look as follows.

sel ect * from ACCOUNT

The immediate usefulness of this might not become apparent until a more complex situation is encountered. For
example, the following is a somewhat more complex example.

Example 3.57. A complex dynamic select statement, with 16 possible outcomes

<sel ect id="dynani cGet AccountList" paraneterC ass="Account" resultMp="account-result" >
sel ect * from ACCOUNT
<dynam ¢ prepend="WHERE" >
<i sNot Nul | prepend="AND"' property="FirstNanme">
( ACC_FI RST_NAME = #Fi r st Nane#
<i sNot Nul | prepend="OR' property="Last Nane">

DataMapper Guide Version 1.6.1 52



Working with Data Maps

ACC_LAST_NAME = #Last Nane#
</i sNot Nul | >

)

</i sNot Nul | >

<i sNot Nul | prepend="AND"' property="Enmail Address" >
ACC EMAIL |ike #Emai | Addr ess#

</'i sNot Nul | >

<i sG eat er Than prepend="AND"' property="1d" conpareVal ue="0">
ACC_| D = #l d#

</isG eater Than>

</ dynam c>
order by ACC_LAST_NAMVE
</ sel ect >

Depending on the situation, there could be as many as 16 different SQL queries generated from the above
dynamic statement. To code the if-else structures and string concatenations could get quite messy and require
hundreds of lines of code.

Using dynamic statements is as simple as inserting some conditional tags around the dynamic parts of your
SQL. For example:

Example 3.58. Creating a dynamic statement with conditional tags

<statement id="someNanme" paraneterC ass="Account" resultMap="account-result" >
sel ect * from ACCOUNT
<dynam ¢ prepend="where">
<i sG eat er Than prepend="and" property="id" conpareVal ue="0">
ACC I D = #id#
</ i sG eat er Than>
<i sNot Nul | prepend="and" property="1I ast Nane">
ACC_LAST_NAME = #| ast Name#
</'i sNot Nul | >
</ dynam c>
order by ACC _LAST_NAME
</ st at ement >

In the above statement, the <dynamic> element demarcates a section of the SQL that is dynamic. The dynamic
element is optional and provides away to manage a prepend in cases where the prepend ("WHERE") should
not be included unless the contained conditions append to the statement. The statement section can contain any
number of conditional elements (see below) that will determine whether the contained SQL code will be
included in the statement. All of the conditional elements work based on the state of the parameter object
passed into the query. Both the dynamic element and the conditional elements have a"prepend"” attribute. The
prepend attribute is a part of the code that is free to be overridden by the a parent element's prepend if
necessary. In the above example the "where" prepend will override the first true conditional prepend. Thisis
necessary to ensure that the SQL statement is built properly. For example, in the case of the first true condition,
thereis no need for the AND, and in fact it would break the statement. The following sections describe the
various kinds of elements, including Binary Conditionals, Unary Conditionals, and Iterate.

3.9.1. Binary Conditional Elements

Binary conditional elements compare a property value to a static value or another property value. If theresultis
true, the body content isincluded in the SQL query.

3.9.1.1. Binary Conditional Attributes:

prepend — the overridable SQL part that will be prepended to the statement (optional)
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property — the property to be compared (required)
compareProperty — the other property to be compared (required or compareV alue)
compareV alue — the value to be compared (required or compareProperty)

Table 3.7. Binary conditional attributes

Element Description

<isequal> Checks the equality of a property and avalue, or
another property. Example Usage:

<i sequal prepend="AND"
property="stat us"
conpar eVal ue="Y">

MARRI ED = ‘ TRUE'

</i sEqual >

<isNotEqual> Checksthe inequality of a property and avalue, or
another property. Example Usage:

<i sNot Equal prepend="AND"
property="status"
conpar eVal ue="N">

MARRI ED = * FALSE

</ i sNot Equal >

<isGreaterThan> Checksif a property is greater than avalue or another
property. Example Usage:

<i sGreat er Than prepend="AND"
property="age"
conpar eVal ue="18">

ADOLESCENT = ‘ FALSE

</isGeaterThan>

<isGreaterEqual> Checksif a property is greater than or equal to avalue
or another property. Example Usage:

<i sGeat er Equal prepend="AND'
property="shoeSi ze"
conpar eVal ue="12">

Bl GFOOT = ' TRUE

</ i sGeat er Equal >

<isLessEqual> Checks if aproperty islessthan or equal to avalue or
another property. Example Usage:

<i sLessEqual prepend="AND"
property="age"
conpar eVal ue="18">

ADOLESCENT = ‘ TRUE

</i sLessEqual >

3.9.2. Unary Conditional Elements

Unary conditional elements check the state of a property for a specific condition.

3.9.2.1. Unary Conditional Attributes:
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prepend — the overridable SQL part that will be prepended to the statement (optional)

property — the property to be checked (required)

Table 3.8. Unary conditional attributes

Element

<isPropertyAvailable>

Description

Checksif a property is available (i.eis a property of
the parameter object). Example Usage:

<i sPropertyAvail abl e property="id" >

ACCOUNT _| D=#i d#

</i sPropertyAvail abl e>

<isNotPropertyAvailable>

Checksif a property is unavailable (i.e not a property

of the parameter object). Example Usage:

<i sNot PropertyAvai |l abl e property="age" >

STATUS=" New
</ i sNot Enpt y>

<isNull>

<isNotNull>

Checksif a property is null. Example Usage:

<i sNul | prepend="AND' property="order.id" >
ACCOUNT. ACCOUNT | D = ORDER. ACCOUNT _| D( +)

</ i sNot Enpt y>

Checksif a property is not null. Example Usage:

<i sNot Nul | prepend="AND"' property="order.id" >

ORDER. ORDER_| D = #order. i d#

</ i sNot Enpt y>

<isEmpty>

<isNotEmpty>

3.9.3. Parameter Present Elements

These elements check for parameter object existence.

3.9.3.1. Parameter Present Attributes:

Checksto seeif the value of a Collection, String
property isnull or empty ("" or size() < 1). Example

Usage:

<i sEnpty property="firstName" >

LIMT 0, 20
</ i sNot Enpt y>

Checksto seeif the value of a Collection, String
property is not null and not empty (" or size() < 1).

Example Usage:

<i sNot Enpty prepend="AND' property="firstName" >

FI RST_NAME LI KE
</'i sNot Enpt y>

' O%Fi r st Name$%
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prepend — the overridable SQL part that will be prepended to the statement (optional)

Table3.9. Testingto seeif a parameter is present

Element

<isParameterPresent>

<isNotParameterPresent>

3.9.4. Iterate Element

Description

Checksto seeif the parameter object is present (not
null).

<i sPar anet er Present prepend="AND">
EMPLOYEE_TYPE = #enmpType#
</i sPar anet er Pr esent >

Checks to see if the parameter object is not present
(null). Example Usage:

<i sNot Par anet er Present prepend="AND">
EMPLOYEE_TYPE = ‘' DEFAULT
</'i sNot Par anet er Pr esent >

This tag will iterate over a collection and repeat the body content for each itemin aList

3.9.4.1. lterate Attributes:

prepend — the overridable SQL part that will be prepended to the statement (optional)

property — a property of type IList that isto beiterated over (required)

open — the string with which to open the entire block of iterations, useful for brackets (optional)
close — the string with which to close the entire block of iterations, useful for brackets (optional)
conjunction — the string to be applied in between each iteration, useful for AND and OR (optional)

Table 3.10. Creating a list of conditional clauses

Element

<iterate>

3.9.5. Simple Dynamic SQL Elements

Description

Iterates over a property that is of type IList Example
Usage:

<iterate prepend="AND' property="User NaneLi st"
open="(" close=")" conjuncti on="0OR">
user nane=#User NaneLi st [] #

</iterate>

Note: It is very important to include the square
bracketd[] at the end of the List property nhame when
using the Iterate element. These brackets distinguish
this object as an List to keep the parser from simply
outputting the List as a string.
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Despite the power of the full Dynamic Mapped Statement API discussed above, sometimes you just need a
simple, small piece of your SQL to be dynamic. For this, SQL statements and statements can contain simple
dynamic SQL elements to help implement dynamic order by clauses, dynamic select columns or pretty much
any part of the SQL statement. The concept works much like inline parameter maps, but uses adightly
different syntax. Consider the following example:

Example 3.59. A dynamic element that changesthe collating or der

<statement id="getProduct" resultMp="get-product-result">
sel ect * from PRODUCT order by $preferredOrder$
</ st at enent >

In the above exampl e the preferredOrder dynamic element will be replaced by the value of the preferredOrder
property of the parameter object (just like a parameter map). The differenceisthat thisis afundamental change
to the SQL statement itself, which is much more serious than simply setting a parameter value. A mistake made
in aDynamic SQL Element can introduce security, performance and stability risks. Take careto do alot of
redundant checks to ensure that the simple dynamic SQL elements are being used appropriately. Also, be
mindful of your design, asthereis potential for database specifics to encroach on your business object model.
For example, you may not want a column name intended for an order by clause to end up as a property in your
business object, or as afield value on your server page.

Simple dynamic elements can be included within <statements> and come in handy when there is a need to
modify the SQL statement itself. For example:

Example 3.60. A dynamic element that changes the comparison operator

<statement id="getProduct" resultMp="get-product-result">
SELECT * FROM PRODUCT
<dynam ¢ prepend="WHERE" >
<i sNot Enpty property="Description">
PRD_DESCRI PTI ON $oper at or$ #Descri pti on#
</ i sNot Enpt y>
</ dynam c>
</ st at ement >

In the above exampl e the operator property of the parameter object will be used to replace the $operator$ token.
So if the operator property was equal to LIKE and the description property was equal to %dog%, then the SQL
statement generated would be:

SELECT * FROM PRODUCT WHERE PRD_DESCRI PTI ON LI KE ‘ %6log%
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Chapter 4. .NET Developer Guide

4.1. Introduction

This section explains how to install, configure, and use the iIBATIS DataMapper with your .NET application. It
is assumed that you are using Microsoft Visual Studio .NET (VSN). If you are using another IDE, please
modify these instructions accordingly.

4.2. Installing the DataMapper for .NET

There are four stepsto using iBATIS DataMapper with your application for the first time.

1. Setup the distribution
2. Add assembly references
3. Visual Studio.NET Integration

4, Add XML documents

4.2.1. Setup the Distribution

The official sitefor iBATIS DataMapper for .NET is our Apache site <http://ibatis.apache.org/>. The
DataMapper is availabe in 2 types of distributions: a binary distribution that includes the required DataM apper
assemblies and a source distribution that includes a VSN solution. To download either of the distributions,
follow the link to the Downloads area on our web site, and select the either the binary or source distribution for
the IBATIS .NET DataMapper release (if you download the binary distribution, extract the files using a utility
like WinZip or the extractor built into newer versions of Windows and skip ahead to the Add Assembly
References section).

The DataM apper source distribution includes a VSN solution and a number of C# projects. The distribution is
in the form of aZIP archive. Y ou can extract the distribution using a utility like WinZip or the extractor built
into newer versions of Windows. We suggest that you create ani bat i snet folder in your VSN project
directory and extract the distribution there.

Under the distribution's sour ce folder are eight folders that make up the iBATIS.NET distribution, as shown in
Table4.1.

Table4.1. Foldersfound in theiBATIS.NET sourcedistribution

Folder name Description

External-Bin Dependency assemblies provided for your
convenience.

IBatisNet.Common Assembly of classes shared by DataAccess and
DataM apper

I BatisNet.Common.L ogging.L og4Net Log4Net factory adapter classes

I BatisNet.Common. Test Test project for |BatisNet.Common that can be used
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Folder name Description
with NUnit

|BatisNet.DataAccess The Data Access Objects framework (see separate
DAO Guide)

| BatisNet.DataA ccess.Extensions Contains a C# project for extensions to the
DataA ccess framework such as NHibernate support

IBatisNet.DataAccess. Test Test project for the DataA ccess framework that can
be used with NUnit

iBatisNet.DataM apper The DataM apper framework

| BatisNet.DataM apper. Test Test project for the DataM apper that can be used with
NUnit

You can load the | Bat i sNet . sl n solution file into VSN and build the solution to generate the needed
assemblies. There are seven projects in the solution, and al should succeed. The assemblies we need will be
created under \ sour ce\ | Bat i sNet . Dat aMapper \ bi n\ Debug. The created assemblies are :

1. I Bati sNet. Conmon. dI |

2. i Bati sNet . Dat aMapper. dl |

The DataM apper has external dependencieson :

1. Castle. DynamicProxy. dl | (creating proxies)
This dependencies can be found in the External-Bin folder and/or in the bin\Debug folder after building the
solution.

Tip

If you will not be using the DataA ccess framework and NHibernate and you have a problem
building the solution due to the dependency on NHibernate, simply remove the

I BatisNet.DataA ccess.Extensions and | BatisNet.DataA ccess. Test projects from the solution before
building.

4.2.2. Add Assembly References

Switching to your own solution, open the project that will be using theiBATIS .NET DataM apper. Depending
on how you organize your solutions, this may or may not be the project for your Windows or Web application.
It may be alibrary project that your application project references. Y ou will need to add one or two references
to your project:

1. IBatisNet.DataM apper.dll

2. |1BatisNet.DataAccess.dll (optional)

3. IBatisNet.Common.dil (implied)

4. Castle.DynamicProxy.dll (implied)
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If you are using the Mapper singleton (see section 4.4.1), then the only reference you will need isto the
DataM apper assembly. The Common and Castle.DynamicProxy assemblies are needed at runtime, but Visual
Studio.NET will resolve the dependencies for you. If you are using the Data Access Objects framework, then
you will need areference to the DataA ccess assembly too. So, start with the first, and add the others only if
needed.

If you have built the |BatisNet solution as described in Section 4.2.1, the three assemblies
(IBatisNet.DataM apper.dil, 1BatisNet. Common.dil, and Castle.DynamicProxy.dll) that you will need should be
in the bi n/ Debug folder of the IBatisNet.DatalM apper project.

4.2.3. Add XML File Items

After adding the assembly references, you will need to add three types of XML files to your Windows, Web
application, or library project (and Test project if you have one). Thesefiles are:

 providers.config - A file used by the DataM apper to look up the definition of your selected database
provider.

e SglMap.xml - A Data Map file that contains your SQL queries. Y our project will contain one or more of
these files with names such as Account.xml or Product.xml.

» SglMap.config - The DataMapper configuration file that is used to specify the locations of your SglMap.xml
files and providers.config file. It is also used to define other DataM apper configuration options such as
caching. You will need to include one SglMap.config file for each data source that your project has.

As expected, the sql Map. confi g and provi ders. confi g files must be placed where the DataM apper can find
them at runtime. Depending on the type of project you have, the default expected location of these 2 files will
be different, as shown in Table 4.2. However, your project is not limited to using just these locations. The
DataM apper provides other options for placing these filesin locations that are more suitable for your project
instead of using the default locations. These options are covered later in this guide.

Table 4.2. Default locations for the sqlM ap.config and provider s.config files

Windows, Library, or Test projects (using NUnit or | Thiswould be the binary folder (such as /bin/debug)

equivalent) with the assembly (.dll) files and the App. confi g file
Web projects In the application root, where the web. confi g fileis
located.

4.2.4. Visual Studio.NET Integration

Each configuration file (SglMap.config, mappping file, providers.config) is associated to a schema. The
benefits of associating an XML document with a schema are to validate the document (which is done at
runtime) and to use editing features such as Intelli Sense/content compl etion assistance.

To allow association of the schemasin VS.NET XML editor to yours configuration files, you should add the
schemafiles (Sql Map. xsd, Sql MapConf i g. xsd, provi der s. xsd) to either your VS.NET project or in your
VS.NET installation directory. The VS.NET directory will be either

C:\Program Fil es\M crosoft Visual Studio 8\Xm\Schemas for VS.NET 2005
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or

C.\Program Fil es\M crosoft Visual Studio .NET 2003\ Cormon7\ Packages\ schemas\ xm for VS. NET
2003

or
C.\Program Fil es\M crosoft Visual Studio .NET\ Conmon7\ Packages\ schemas\xnm for VS.NET 2002

depending on your version of VS.NET. It istypically easier to place the file in the well known location under
the VS.NET installation directory than to copy the X SD file for each project you create.

Once you have registered the schemawith VS.NET you will be enough to get IntelliSense and validation of the
configuration file from within VS.NET.

<statementa>
<zgelect id="GetProductliztEvCategory™ cachelModel="Product.

<iselect>

Figure4.1. IntelliSense example

4.3. Configuring the DataMapper for .NET

The iBATIS DataMapper is configured using a central XML descriptor file, usually named Sql Map. confi g,
which provides the details for your data source, data maps, and other features like caching, transactions, and
thread management. At runtime, your application code will call a class method provided by theiBATIS library
to read and parse your Sql Map. conf i g file. After parsing the configuration file, a DataMapper client will be
returned by iBATIS for your application to use.

4.3.1. DataMapper clients

Currently, the DataM apper framework revolves around the Sql Mapper class, which acts as afacade to the
DataM apper framework API. Y ou can create a DataMapper client by instantiating an object of the sqgl Mapper
class. Aninstance of the sql Mapper class (your DataMapper client) is created by reading a single configuration
file. Each configuration file can specify one database or data source. However, you can use multiple
DataMapper clientsin your application. Just create another configuration file and pass the name of that file
when the DataM apper client is created. The configuration files might use a different account with the same
database, or reference different databases on different servers. Y ou can read from one client and write to
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another, if that's what you need to do. See Section 4.4.1 for more details on building a sql Mapper instance, but
firgt, let'stake alook at the DataM apper configuration file.

4.3.2. DataMapper Configuration File (SqlMap.config)

A sample configuration file for a.NET web application is shown in Example 4.1. Not all configuration
elements are required. The following sections describe the elements of this SglMap.config file in more detail.

Example 4.1. Sample SqIMap.Config for a.NET Web Application (placed in samedirectory as
web.config)

<?xm version="1.0" encodi ng="utf-8"?>
<sqgl MapConfig xm ns="http://ibatis. apache. or g/ dat aMapper"
xm ns: xsi ="http://ww. w3. org/ 2001/ XM_Schena- i nst ance" >

<!-- Optional -->
<properties resource="properties.config"/>

<settings>
<setting useStatenent Nanespaces="fal se"/>
<setting cacheMddel sEnabl ed="true"/>
<setting validateSql Map="fal se"/>
</settings>

<I-- Not required if providers.config is located in default |ocation -->
<provi ders enbedded="resources. provi ders.config, |BatisNet.Test"/>

<dat abase>
<provi der name="sgl Server1.1"/>
<dat aSour ce nanme="NPet shop"
connectionString="user id=${usernane};
passwor d=${ passwor d}
dat a sour ce=${dat asource};
dat abase=${ dat abase};"/>
</ dat abase>

<al i as>
<typeAlias alias="Account" type="I|BatisNet. Test.Domai n. Account, |BatisNet.Test"/>
<typeAlias alias="YesNoBool "
type="1Bati sNet. Test. Domai n. YesNoBool TypeHandl| er Cal | back, |BatisNet. Test"/>
</alias>

<t ypeHandl er s>
<t ypeHandl er type="bool" dbType="Varchar" cal |l back="YesNoBool "/ >
</ typeHandl| er s>

<sql Maps>
<sgl Map resource="${root } Maps/ Account . xm "/ >
<sql Map resource="${r oot} Maps/ Cat egory. xm "/ >
<sqgl Map resource="${root } Maps/ Product . xm "/ >
</ sql Maps>
</ sql MapConfi g>

4.3.3. DataMapper Configuration Elements

4.3.3.1. The <properties> Element

Sometimes the values we use in an XML configuration file occur in more than one element. Often, there are
values that change when we move the application from one server to another. To help you manage
configuration values, you can specify a standard properties file (with name=value entries) as part of a
DataMapper configuration. Each named value in the properties file becomes a shell variable that can be used in
the DataM apper configuration file and your Data Map definition files (see Section 3). For example, if the
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"properties’ file contains

<?xm version="1.0" encodi ng="utf-8" ?>
<settings>

<add key="usernane" val ue="al bert" />
</settings>

then all elementsin the DataM apper configuration can use the variable ${ user nane} to insert the value
"albert". For example:

<dat aSour ce connectionString="user id=${usernane};"

Properties are handy during building, testing, and deployment by making it easy to reconfigure your application
for multiple environments or use automated tools for configuration such as NAnt.

4.3.3.1.1. <properties> attributes

The <properties> element can accept one of the following attributes to specify the location of the properties
file.

Table 4.3. Attributes of the <properties> element

Attribute Description

resource Specify the propertiesfile to be loaded from the root
directory of the application

resource="properties.config"

url Specify the properties file to be loaded through an
absol ute path.

ur | =" c:\ Wb\ MyApp\ Resour ces\ properties. confi g"
_Or_
url ="file://c:\veb\ MApp\ Resour ces\ properties. confi g"

embedded Specify the propertiesfile to be loaded as an
embedded resource in an assembly. Syntax for the
embedded attributeis
'[ extendednamespace.] filename, the name of the
assembly which contains the embedded resource'

enmbedded="Resour ces. properties.config, M/App.Data"

4.3.3.1.2. <property> element and attributes

Y ou can also specify more than one propertiesfile or add property keys and values directly into your
Sql Map. confi g file by using <property> elements. For example:

<properties>
<property resource="nyProperties.config"/>
<property resource="anot her Properties. config"/>
<property key="host" val ue="ibatis.con' />

DataMapper Guide Version 1.6.1 63



.NET Developer Guide

</ properties>

Table 4.4. Attributes of the <property> element

Attribute Description

resource Specify the propertiesfile to be loaded from the root
directory of the application

resource="properties.config"

url Specify the properties file to be loaded through an
absolute path.
ur | ="c:\ web\ MyApp\ Resour ces\ properties. confi g"
- OI’ -
url ="file://c:\veb\ MApp\ Resour ces\ properties. confi g"
embedded Specify the propertiesfile to be loaded as an

embedded resource in an assembly. Syntax for the
embedded attribute is

'[ extendednamespace.] filename, the name of the
assembly which contains the embedded resource'

enmbedded="Resour ces. properties.config, M/App.Data"

key Defines a property key (variable) name

key="user nane"

value Defines avaue that will be used by the DataM apper
in place of the the specified property key/variable

val ue="nydbuser"

4.3.3.2. The <providers> Element

Under ADO.NET, a database system is accessed through a provider. A database system can use a custom
provider or ageneric ODBC provider. TheiBATIS .NET DataMapper uses a pluggable approach to using
providers. Each provider is represented by an XML descriptor el ement found in afile called

provi ders. config. TheiBATIS .NET DataMapper distribution includes a standard pr ovi der s. confi g file
with a set of thirteen prewritten provider elements:

» sglServerl.0 - Microsoft SQL Server 7.0/2000 provider available with .NET Framework 1.0
» sglServerl.l -Microsoft SQL Server 7.0/2000 provider available with .NET Framework 1.1

e OleDbl.1 - OleDb provider available with NET Framework 1.1
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* Odbcl.1 - Odbc provider available with .NET Framework 1.1

o glServer2.0 -Microsoft SQL Server 7.0/2000/2005 provider available with .NET Framework 2.0
* OleDb2.0 - OleDb provider available with NET Framework 2.0

e Odbc2.0 - Odbc provider available with .NET Framework 2.0

« oracle9.2 - Oracle provider V9.2.0.401

« oraclel0.1 - Oracle provider V10.1.0.301

« oracleClient1.0 - MS Oracle provider V1.0.5 available with .NET Framework 1.1
» ByteFx - ByteFx MySQL provider V0.7.6.15073

« MySql - MySQL provider V1.0.4.20163

e SQLite3 - SQLite.NET provider V0.21.1869.3794

e Firebirdl.7 - Firebird SQL .NET provider V1.7.0.33200

« PostgreSqgl0.7 - Npgsgl provider V0.7.0.0

* iDb2.10 - IBM DB2 iSeries provider V10.0.0.0

Note

If you use SQL Server 2005, you can configure the provider to allow Multiple Active Result Set
(alowMARS="true") and add MultipleActiveResultSets=true in your connection string.

Theprovi ders. confi g file can be found under \ sour ce\ | Bat i sNet . Dat aMapper . Test \ bi n\ Debug in the
iBATIS .NET source distribution or in the root folder of the .NET DataMapper binary distribution.

A provider may require libraries that you do not have installed,. Therefore, the provider element has an
"enabled" attribute that allows you to disable unused providers. One provider can also be marked as the
"default” and will be used if another is not specified by your configuration.

The standard pr ovi der s. confi g file has sglServerl.1 set as the default and the sgl Serverl.0 provider disabled.
Aside from sglServerl.1, OleDbl.1, and Odbcl.1, al other providers are disabled by default. Remember to set
the "enabled" attribute to "true" for the provider that you will be using.

| mportant

ByteFx is the recommended provider if you are using MySQL. Y ou may download ByteFx from
the MySQL Net SourceForge site (http://sf.net/projects/mysginet/). If the ByteFx licenseis
acceptable to you, you may install it as a reference within your application and enable the ByteFx
provider.

Tip

Be sure to review the provi der s. confi g file and confirm that the provider you intend to useis
enabled by setting the "enabled" attribute to "true".
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Table 4.5. Expected default locations of the providers.config file

Windows, Library, or Test projects (using NUnit or
equivalent)

Web projects

With the assembly (.dll) files with the app. confi g
file

In the project base directory, with the web. confi g file

To use the file, you can copy it into your project at the expected default location, give a path to the file relative
to the project root directory, specify a url (absolute path) to itslocation, or make it an embedded resource of
your project. If you copy the fileinto the expected default location, the <providers> element is not required in

your sglMap.config file.

4.3.3.2.1. <providers> attributes

The <providers> element can accept one of the following attributes to specify the location of the

providers.config file.

Table 4.6. Attributes of the <providers> element

Attribute

resource

url

embedded

4.3.3.3. The <settings> Element

Description

Specify the file to be loaded from arelative path from
the project root directory. Since the root directory is
different depending on the project type, it is best to
use a properties variable to indicate the relative path.
Having that variable defined in a propertiesfile
makes it easy to change the path to all your Data
Mapper configuration resources in one location.

resour ce="${root } providers. config"

Specify the providers.config to be loaded through an
absolute path.

ur | ="c:\ veb\ MyApp\ Resour ces\ provi ders. confi g"
-or-
url ="file://c:\web wapp Resour ces\ provi ders. confi g"

Specify the providers.config file to be loaded as an
embedded resource in an assembly. Syntax for the
embedded attribute is

'[ extendednamespace.] filename, the name of the
assembly which contains the embedded resource

enmbedded="Resour ces. provi ders. config, M/App. Data"

There are three default settings used by the framework.. The settings appropriate for one application may not be
appropriate for another. The <settings> element lets you configure these options and optimizations for the
DataMapper instance that is created from the XML document. Each <settings> attribute has a default, and you
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can omit the <settings> element or any of its attributes. The <settings> attributes and the behavior they control
are described in the following table.

Table 4.7. Attributes of the <settings> element

Attribute Description

cacheModelsEnabled
This setting globally enables or disables all cache

models for an DataM apper client. This can comein
handy for debugging.

Exanpl e: cacheMbdel sEnabl ed="tr ue”
Default: true (enabl ed)

useStatementNamespaces With this setting enabled, you must always refer to
mapped statements by their fully qualified name,
which is the combination of the sqglMap hamesource
and the statement id. For example:
quer yFor Obj ect (“ Nanespace. statenment. 1d”);

Exanpl e: useSt at enent Nanespaces="f al se”
Default: false (disabled)

validateSglMap
This setting globally enables or disables the

validation of mapping files against the
SglMapConfig.xsd schema. This can come in handy
for debugging.

Exanpl e: val i dat eSql Map=""f al se”
Default: false (disabled)

useRefl ectionOptimizer
This setting globally enables or disables the usage of

reflection to access property/filed value of C# object.
The reflection optimizer use will emit types for
retrieving, populating, instantiating parameter and
result objects.

Exanpl e: useRefl ectionOptim zer="true”
Default: true (enabl ed)

4.3.3.4. The <typeAlias> Element

The <typeAlias> element lets you specify a shorter name in lieu of afully-qualified classname. For example:

<typeAlias alias="Linelten type="NPetshop.Domain.Billing.Lineltem NPetshop.Domain" />

Y ou can then refer to Li nel t emwhere you would normally have to spell-out the fully qualified class name.

Note
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In the .NET implementation, zero or more <typeAlias> elements can appear in the Data Map
definition file, within an enclosing <alias> element.

4.3.3.4.1. <typeAlias> attributes

The <typeAlias> element has two attributes:

Table 4.8. Attributes of the <typeAlias> element
Attribute Description
alias A unique identifier for this element
al i as="Cat egory"
type The fully-qualified classname, including namespace
reference

type=
"I Bati sNet. Test. Domai n. Cat egory,
| Bati sNet. Test"

4.3.3.4.1.1. type Attribute
When specifying atype attribute for the configuration, the type attribute value must be a fully qualified type
name in the following format:

type="[ nanespace. cl ass], [assenbly nane],
Versi on=[version], Culture=[culture],
Publ i ckeyToken=[ publ i ¢ token]"

For example:

type="M/Proj ect. Domai n. Li neltem MProject. Dongin,
Ver si on=1. 2. 3300. 0, Cul ture=neutral
Publ i ckeyToken=b03f 455f 11d50a3a"

The strongly typed name is desired, although it is also legitimate to use the shorter style assembly type name:

type="MProj ect. Donmi n. Li neltem MProject. Domain"

4.3.3.4.2. Predefined type aliases

The framework predefines some aliases that you can use in your DataM apper configuration and data map files,
asshownin Table 4.9.

Table4.9. Predefined Aliases

CLR Type Alias
System.ArrayList list
System.Boolean Boolean, bool
System.Byte Byte, byte
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CLR Type Alias
System.Char Char, char
System.DateTime dateTime, date

System.Decimal Decimal, decima
System.Double Double, double
System.Guid guid

System.Hashtable map, hashmap, hashtable
System.Int16 Int16, short, Short
System.Int32 Int32, int, Int, integer, Integer
System.Int64 Int64, long, Long
System.SByte SByte, sbyte
System.Single Float, float, Single, single
System.String String, string
System.TimeSpan N/A

System.UInt16 Short, short
System.UInt32 vint, uint

System.UInt64 Ulong, ulong

4.3.3.5. The <typeHandler> Element

The <typeHandler> element allows for the configuration and use of a Custom Type Handler (see the Custom
Type Handler section). This extends the DataM apper's capabilities in handling types that are specific to your
database provider, are not handled by your database provider, or just happen to be a part of your application

design.

<t ypeHandl er type="gui d" dbType="Varchar?2" call back="Cui dVarchar"/>

Note

The DataMapper for .NET allows for zero or more <typeAlias> elements to appear in the Data

Map definition file, within an enclosing <alias> element.

4.3.3.5.1. <typeHandler> attributes

The <typeHandler> element has three attributes:

Table 4.10. Attributes of the <typeAlias> element

Attribute Description
type Refers to the name of the type to handle
type="gui d"
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Attribute Description

dbType Indicates the provider dbType to handle
dbType="Var char 2"

Note: Omit this attribute if you want the type handler
to replace the default iBATIS type handler.

callback The dlias of the custom type handler class name

cal | back="CGui dvarchar"

4.3.3.6. The <database> Element

The <database> element encloses elements that configure the database system for use by the framework. These
database configuration elements are the <provider> and <datasource> elements.

4.3.3.6.1. The <provider> Element

If the default provider is being used, the <provider> element is optional. Or, if severa providers are available,
one may be selected using the provider element without modifying the pr ovi ders. confi g file.

<provi der nanme="0 eDbl.1" />

4.3.3.6.2. The <datasource> element

The <datasource> element specifies the ADO.NET connection string. Example 4.2, shows sample elements for
SQL Server, Oracle, Access, MySql, and PostgreSQL.

Example 4.2. Sample <datasour ce> and <provider> elements (.NET)

<l-- The ${properties} are defined in an external file, -->
<l-- but the values could also be coded inline. -->

<l-- Connecting to SQL Server -->
<dat abase>
<provi der name="sql Serverl1l.1" />
<dat aSour ce nanme="NPet store" defaul t="true"
connectionString="data source=(local )\ Net SDK; dat abase=%${ dat abase};
user id=${usernane}; passwor d=${ password};"/>
</ dat abase>

<!-- Connecting to Oacle -->
<dat abase>
<provi der nanme="oracleCientl.0"/>
<dat aSour ce name="i Bati sNet"
connectionString="Data Source=${dat asource}; User |d=%{useri d}; Passwor d=${password}"/>
</ dat abase>

<l-- Connecting to Access -->
<dat abase>
<provi der name="0d eDbl.1" />
<dat aSour ce nanme="NPet store" defaul t="true"
connectionString="Provi der=M crosoft.Jet. OLEDB. 4. 0; Dat a Sour ce=${ dat abase}"/ >
</ dat abase>

<l-- Connecting to a MySQL dat abase -->
<dat abase>
<provi der name="ByteFx" />
<dat aSour ce nanme="NPet store" defaul t="true"
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connectionString="Host =${ host } ; Dat abase=%${ dat abase};
Passwor d=${ passwor d} ; User nane=${ user nane}" />
</ dat abase>

<l-- Connecting to a PostgreSQ. dat abase -->
<dat abase>
<provi der nanme="PostgreSgl 0. 7" />
<dat aSour ce nane="NPet st ore" defaul t="true"
connectionString="Server=%{server}; Port=5432; User |d=${userid}; Passwor d=${ passwor d};
Dat abase=${ dat abase};" />
</ dat abase>

4.3.3.7. The <sqlMap> Element

On adaily basis, most of your work will be with the Data Maps, which are covered by Section 3. The Data
Maps define the actual SQL statements or stored procedures used by your application. The parameter and result
objects are also defined as part of the Data Map. As your application grows, you may have several varieties of
Data Map. To help you keep your Data Maps organized, you can create any number of Data Map definition
files and incorporate them by reference in the DataM apper configuration. All of the definition files used by a
DataM apper instance must be listed in the configuration file.

Example 4.3 shows <sglMap> elements for loading a set of Data Map definitions. Note that the <sglMap>
elements are nested in a <sglMaps> element. For more about Data Map definition files, see Section 3.

Example 4.3. Specifying sqlM ap locations

<l-- Relative path fromthe project root directory using a property variable -->
<sql Maps>

<sqgl Map resource="${root } Maps/ Account . xm "/ >

<sql Map resource="${r oot} Maps/ Cat egory. xm "/ >

<sqgl Map resource="${root } Maps/ Product. xm "/ >
</ sql Maps>

<I-- Enbedded resources using [extendednanespace.]fil enane, assenbl ynane -->
<sgl Maps>

<sgl Map enbedded="Maps. Account . xm , My/App. Data"/>

<sgl Map enbedded="Maps. Cat egory. xm , MyApp. Data"/>

<sql Map enbedded="Maps. Product.xm , M/App. Data"/>
</ sql Maps>

<l-- Full URL with a property variable -->

<sql Maps>
<sql Map url ="C:/${projectdir}/ MApp/ Maps/ Account . xnl "/ >
<sql Map url ="C:./ ${projectdir}/ MApp/ Maps/ Cat egory. xm "/ >
<sql Map url ="C:/${projectdir}/MApp/ Maps/ Product.xnl "/ >

</ sql Maps>

Tip

Since the application root directory location differs by project type (Windows, Web, or library), it
is best to use a properties variable to indicate the relative path when using the <sglMap> "resource"
attribute. Having a variable defined in a properties file makes it easy to change the path to all your
Data Mapper configuration resources in one location (note the ${ projectdir} and ${root} variables
in the example above).

4.4. Programming with iBATIS DataMapper: The .NET API
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The IBATIS.NET DataMapper API provides four core functions:

1. build asqgl Mapper instance from a configuration file
2. execute an update query (including insert and delete).
3. execute a select query for asingle object

4. execute aselect query for alist of objects

The API aso provides support for retrieving paginated lists and managing transactions.

4.4.1. Building a SglMapper Instance

| mportant

In prior versions of the DataM apper, the Sql Mapper class was responsible for configuration. This
has been superceded by a new configuration APl found within the Donsgl MapBui | der class. Old
configuration method signatures have remained the same, but there are new methods that have been
added for more flexibility. These methods support the loading of configuration information through
asStream Uri, Fil el nfo, Or Xm Docunent instance.

An XML document is awonderful tool for describing a database configuration (Section 4.3) or defining a set of
data mappings (Section 3), but you can't execute XML. In order to use the iBATIS.NET configuration and
definitionsin your .NET application, you need a class you can call.

The framework provides service methods that you can call which read the configuration file (and any of its
definition files) and builds a sql Mapper object. The Sql Mapper Object provides access to the rest of the
framework. The sql Mapper is designed to be multi-threaded and long-lived, and so makes for a good singleton.
Example 76 shows a singleton Mapper that is bundled with the framework.

Example 4.4. A Mapper singleton you can call from your own applications

[ CH

using | BatisNet.Common. Utilities;

usi ng | Bati sNet . Dat aMapper ;

using | Bati sNet. Dat aMapper. Confi gurati on;

nanespace | Bati sNet. Dat aMapper

public class Mapper
{

private static volatile |Sgl Mapper _mapper = null;

protected static void Configure (object obj)
{
_mapper = null;

}

protected static void |nitMpper()

{
Conf i gureHandl er handl er = new Confi gur eHandl er (Confi gure);
Dontsql MapBui | der bui | der = new DonSqgl MapBui | der () ;
_mapper = buil der. Confi gur eAndWat ch(handl er);

}

public static |Sql Mapper |nstance()
{

if (_mapper == null)
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{
| ock (typeof (Sgl Mapper))
{

if (_mapper == null) // doubl e-check
I ni t Mapper () ;

}
}

return _mapper;

}

public static |Sql Mapper Get()
{

return | nstance();
}
}
}

To obtain the | Sql Mapper instance, just call

[ C#]
| Sql Mapper napper = Mapper. | nstance();

anywhere in your application, and specify one of the sql Mapper methods (see Section 5.3.2) . Here'san
example:

[ CH]
IList Iist = Mapper.|nstance(). QueryForList("Perm tNoForYearlList", val ues);

Thefirst time Mapper . I nst ance() is called, the Donsqgl MapBui | der object will look for the sql Map. confi g file

in the default location for the type of project it is being used in and build a SglMapper instance from that
configuration. On subsequent calls, the cached mapper instance will be reused. The

DonSql MapBui | der . Conf i gur eAndvat ch() method monitors changes to the configuration files. If the
configuration or definitions files change, the sql Mapper will be safely reloaded. Thisis particularly useful in
devel opment, when you might make a change to a data map definition and want to see it take effect without
restarting a debugging session. Likewise, in production, it can allow you to make changes to the definitions
without reloading the rest of the application.

Tip

If you are using NUnit to test your mappings, you can run atest suite, make changesto the XML
mapping document, and run the test again. NUnit will reload the configuration automatically.

Note

The ConfigureAndWatch method requires that your SglMap.config file and data map files are
accessible through the application’s file system to be able to track file changes.

If for some reason you do not want to monitor changes to the configuration, you can create your own Mapper
class, and use the Conf i gur e method instead:

[ CH]
| Sql Mapper mapper = buil der. Confi gure();
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4.4.1.1. Multiple Databases

If you need access to more than one database from the same application, create a DataMapper configuration file
for that database and another Mapper classto go with it. In the new Mapper class, change the call to
Conf i gur eAndWat ch to

[CH#]
| Sgl Mapper napper = buil der. Confi gur eAndWat ch( " anot her Sql MapConfi g. confi g", handl er);

and substitute the name of your configuration file. Each database then has their own singleton you can call from
your application:

[ C#]
1 Sgl Mapper sql Server = Sql Server Mapper. Get ();
| Sgl Mapper access = AccessMapper. Get();

4.4.1.2. DomSqglMapBuilder Configuration Options

iBATIS offers you a plethora of other options for loading your sqi Map. confi g file such asloading it through a
Stream Ui, Fi | el nfo, Or Xm Document instance. All of these methods are available through the
DonSgl MapBui | der API for creating a Sql Mapper instance.

Asseen in the prior section, the basic DonSgl MapBui | der . Confi gure() cal will look for afile named
Sql Map. confi g in your application's root directory. This directory's location differs by project type but is
normally the directory where you place your web.config or app.config file.

Example 4.5. Basic SqlMapper Configuration Call

| Sql Mapper mapper = buil der. Confi gure();

If you have named your configuration file something other than SglMap.config or if you have located your
configuration file in a directory other than the application root directory, you can also passin arelative or
absolute file path to the Confi gure method.

Example 4.6. SgIMapper Configuration through an absolute or relativefile path

/* Configure a Sqgl Mapper froma file path.

Uses a relative resource path from your application root

or an absolute file path such as "file:\\c:\dir\a.config" */
| Sgl Mapper mapper = buil der. Confi gure(strPath);

Tip

Since the application root directory location differs by project type (Windows, Web, or library),
you can use an AppSettings key for defining a relative path to your SgiMap.config file. Having this
key defined makes it easy to change the path without having to recompile your code:

mapper = bui | der. Confi gur e(
ConfigurationSettings. AppSettings["rootPath"]+"Sql Map. config");
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Aside from using asimple string filepath, you can also passin aFi | el nfo or Uri instance for the
DonSgl MapBui | der to usein locating your Sql Map. confi g file.

Example 4.7. SqiMapper Configuration with a Filelnfo or Uri instance

/* Configure a Sql Mapper with Filelnfo. */
Filelnfo aFilelnfo = someSupportC ass. Get Dynami cFi |l el nfo();
| Sql Mapper mapper = buil der. Confi gure(aFil el nfo);

/* Configure a Sgl Mapper through a Ui. */
Ui aUri = soneSupportd ass. Get Dynam cUri ();
| Sgl Mapper anot her Mapper = buil der. Configure(aUri);

If you find that you already have loaded your DataM apper configuration information as an Xm Docunent Or
St ream instance within your application, the Dongl MapBui | der provides Conf i gur e overloads for those types
aswell.

Example 4.8. SqiMapper Configuration with an XmlIDocument or Stream

/* Configure a Sql Mapper with an Xm Docunent */
Xm Docunent anXm Doc = someSupport d ass. Get Dynam cXm Docunent () ;
| Sql Mapper nmapper = buil der. Confi gur e(anXm Doc) ;

/* Configure a Sql Mapper froma stream */
Stream aStream = sonmeSupport C ass. Get Dynami cStrean();
| Sql Mapper anot her Mapper = bui |l der. Confi gure(aStrean);

The Donssgl MapBui | der APl provides Conf i gur eAndWat ch methods that can be used to monitor changes to the
configuration files. Thisis particularly useful when using a singleton such as the vapper class shown in the
prior section. The example Mapper singleton allows areconfigured Sql Mapper instance to be reloaded on the
fly.

Example 4.9. Mapper ConfigureHandler delegate

protected static void Configure (object obj)
{
_mapper = null;

}

protected static void |nitMpper()

{
Conf i gur eHandl er handl er new Confi gur eHandl er (Confi gure);
Dont5ql MapBui | der bui | der new Donfsql MapBui | der () ;
_mapper = buil der. Confi gureAndWat ch(handl er);

If you use a custom singleton, you will need to pass a Conf i gur eHand! er (callback delegate) to the
DonSql MapBui | der SO that it knows the method for resetting your application’'s Sgl Mapper instance. In the
Mapper 'S Case, its Conf i gur e method is used as the callback delegate.

Since the configuration files need to be watched for changes, your SglMap.config file must be accessible
through the file system. This means that configuration is limited to the three methods shown below.
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Example 4.10. DomSqlM apBuilder ConfigureAndWatch methods

/* Configure and nonitor the configuration file for nodifications
and automatically reconfigure the Sql Mapper.
Thi s basi c ConfigureAndWatch net hod | ooks for a file with the
default nane of Sql Map.config in the application root directory. */
public | Sgl Mapper Confi gureAndWat ch( Confi gur eHandl er confi gur eDel egat e)

/* Configure and nonitor the configuration file for nodifications
and automatically reconfigure the Sgl Mapper.
Uses a relative path fromyour application root
or an absolute file path such as "file:\\c:\dir\a.config" */
publ i c | Sql Mapper Confi gureAndWat ch( string resource, ConfigureHandl er configureDel egate )

/* Configure and nonitor the configuration file for nodifications
and automatically reconfigure the Sgl Mapper.
Uses a Filelnfo instance for your config file. */
public |Sgl Mapper ConfigureAndWatch( Filelnfo resource, ConfigureHandl er configureDel egate )

4.4.1.3. DomSqlMapBuilder : Advanced settings

Before launching the 'Configure’ method to build the 1SglMapper instance, you can set those porperties.

Table4.11. Advanced settings

Propertie Description

Properties Allow to set properties before configuration. Those
properties will be added to the properties list defined
in the properties.config.

NaneVal ueCol | ecti on properties = new NaneVal ueCol | ection();
properties. Add("connectionString", "...");
bui |l der. Properties = properties;

| Sql Mapper mapper = buil der. Confi gure("sql Map. config");

GetA ccessorFactory Allows to set a custom get accessor factory before
configuration, see |GetAccessorFactory interface
which defines the contract for the factory responsible
to build set accessor for amember object in iBATIS.

SetAccessorFactory Allows to set a custom set accessor factory before
configuration, see | SetAccessorFactory interface
which defines the contract for the factory responsible
to build get accessor for amember object iniBATIS.

ObjectFactory Allows to set a custom object factory before
configuration, see 10bjectFactory interface which
defines the contract for the factory responsible for
object creation in iBATIS.

SqlMapper Allows to set a custom SglMapper before
configuration, see 1SglMapper interface.

ValidateSglMapConfig Enable whether or not the validation of configuration
document before configuration
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4.4.2. Exploring the DataMapper API through the SglMapper

The sql Mapper instance acts as a facade to provide access the rest of the DataM apper framework. The
DataMapper APl methods are shown in Example 4.11.

Example 4.11. The DataM apper API for .NET

[CH]

/* Query APl */

public object Insert(string statementName, object parameterject);
public int Update(string statenentNane, object paraneterject);
public int Delete(string statenmentName, object paraneterCbject);

public object QueryForCbject(string statenmentName, object paraneterbject);

public T QueryFor Obj ect<T>(string statenmentName, object paraneterject);

publ i c object QueryForCbject(string statenentName, object paraneterCbject, object resultObject);
public T QueryFor Obj ect<T>(string statenment Nanme, object paraneterObject, T resultObject);

public |List QueryForList(string statenment Nanme, object paraneterject);

public IList<T> QueryForList<T>(string statenmentNanme, object paraneterject);

public void QueryForList(string statenentNane, object paraneterObject, |List resultObject);
public void QueryForlList<T>(string statenment Nane, object paraneterject, |List<T> resultObject);
public IList QueryForList(string statenentNane, object paraneterbject,

int skipResults, int maxResults);
public |List<T> QueryForlList<T>(string statenentNane, object paraneterbject,
int skipResults, int maxResults);

public IList QueryWthRowDel egate(string statenent Nanme, object paraneter ject,
RowDel egat e rowDel egat e) ;
public |List<T> QueryWthRowDel egat e<T>(string statenent Nane, object paraneter ject,
Sql Mapper . RowDel egat e<T> r owDel egat e) ;

[ Qosol et e]
publ i c Pagi nat edLi st QueryFor Pagi nat edLi st (String statenent Nane, object paraneterject,
i nt pageSi ze);

public IDictionary QueryForDictionary(string statenent Nane, object paraneterObject,
string keyProperty)
I Di ctionary<K, V> QueryForDictionary<K, V>(string statenentNanme, object paraneterject,
string keyProperty);
public IDictionary QueryForDictionary(string statenent Nane, object paraneterObject,
string keyProperty, string val ueProperty)
public IDictionary<K, V> QueryForDictionary<K, V>(string statenentNane, object paraneterject,
string keyProperty, string val ueProperty);
public IDictionary QueryForMap(string statenent Nane, object paraneterObject, string keyProperty)
public IDictionary QueryForMap(string statenment Nane, object paraneterbject,
string keyProperty, string val ueProperty)

/* Connection APl */
public void OpenConnection()
public void C oseConnection()

/* Transaction APl */

public void Begi nTransacti on()

public void Begi nTransacti on(bool openConnecti on)

public void Begi nTransacti on(lsol ati onLevel isolationLevel)

public void Begi nTransacti on(bool openConnection, |solationLevel isolationLevel)

public void Commit Transacti on()
public void CommitTransacti on(bool cl oseConnecti on)

(¢}

publ i
publ i

voi d Rol | BackTransacti on()
voi d Rol | BackTransacti on(bool cl oseConnecti on)

(¢}

Note that each of the APl methods accept the name of the Mapped Statement as the first parameter. The
st at enent Name parameter correspondsto thei d of the Mapped Statement in the Data Map definition (see
Section 3.3). In each case, apar anet er bj ect also may be passed. If the Mapped Statement expects no
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parameters, anull par amet er Obj ect may be passed. If a statement does expect parameters, then avalid
par anet er Obj ect IS required. The following sections describe how the API methods work.

Note

The DatatM apper component store his working | SglMapSession on different session store.
On Web environnement, the session is stored Http.Request.ltems.

On windows environnement on the current thread.

Y ou can configure the session storage by specifing the property | SessionStore on | SglMapper.
Thiswill alow to set a custom session store like the HybridWebThreadSessionStore Thisis used
for scenarios where most of the you need per request session, but you also does some work outside
arequest (in athread pool thread, for instance).

Set it after the configuration and before use of the 1SglMapper.

Example 4.12. Custom | SessionStore

sql Mapper. Sessi onStore = new Hybri dWebThr eadSessi onStore( sql Mapper.ld );

sql Mapper. QueryQg ect(...)

4.4.2.1. Insert, Update, Delete

public object Insert(string statenent Nane,
obj ect paranet er Obj ect) ;
public int Update(string statenentNane,
obj ect paranet er Obj ect);
public int Delete(string statenentNane,
obj ect paranet er Obj ect) ;

If aMapped Statement uses one of the <insert>, <update>, or <delete> statement-types, then it should use the
corresponding APl method. The <insert> element supports a nested <selectKey> element for generating
primary keys (see Section 3.3.3). If the <selectKey> stanzais used, then I nsert returns the generated key;
otherwise a null object is returned. Both the Updat e and Del et e methods return the number of rows affected by
the statement.

4.4.2.2. QueryForObject

publ i c object QueryForObject(string statenentNang,
obj ect paranet er Obj ect) ;

publ i c object QueryForObject(string statenentNang,
obj ect paranet er Obj ect,
obj ect resultject);

public T QueryFor Obj ect<T>(string statenment Nanme, object paraneterject);
public T QueryFor Obj ect<T>(string statenment Nanme, object paraneterject, T resultObject);
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If aMapped Statement is expected to select asingle row, then call it using Quer yFor oj ect . Since the Mapped
Statement definition specifies the result class expected, the framework can both create and populate the result
classfor you. Alternatively, if you need to manage the result object yourself, say becauseit is being populated
by more than one statement, you can use the alternate form and pass your r esul t Ooj ect asthe third parameter.

4.4.2.3. QueryForList

public IList QueryForlList(string statenmentNane,
obj ect paranet er Obj ect);
public void QueryForlList(string statenmentNane,
obj ect paranet er Obj ect,
I Li st resultObject);
public IList QueryForList(string statenentNang,
obj ect paranet er Obj ect,
int skipResults,
int maxResults);

public |List<T> QueryForList<T>(string statenmentName, object paraneterject);
public void QueryForList<T>(string statenment Nane,
obj ect paranet er Obj ect,
I Li st<T> resultOnject);

public |List<T> QueryForlList<T>(string statenmentNane,
obj ect paranet er Obj ect,
int skipResults, int nmaxResults);

If aMapped Statement is expected to select multiple rows, then call it using Quer yFor Li st . Each entry in the
list will be an result object populated from the corresponding row of the query result. If you need to manage the
resultObject yourself, then it can be passed as the third parameter.

If you need to obtain a partia result, the third form takes the number of records to skip (the starting point) and
the maximum number to return, asthe ski pResul t s and maxResul t s parameters. The Pagi nat edLi st method
provides the same functionality but in a more convenient wrapper.

The Quer ywW t hRowDel egat e method also works with multiple rows, but provides a post-processing feature.

4.4.2.4. QueryWithRowDelegate

public del egate voi d RowDel egat e( obj ect obj,
IList list);

public IList QueryWthRowDel egate(string statenment Nane,
obj ect paranet er Obj ect,
RowDel egat e rowDel egat e) ;

public IList<T> QueryWthRowDel egat e<T>(string statenent Nanme, object paraneter ject,
Sqgl Mapper . RowDel egat e<T> r owDel egat e) ;

No matter how well our database is designed or how cleverly we describe our maps, the result objects we get
back may not beideal. Y ou may need to perform some post-processing task on the result objects. Y ou might
even want to omit an entry omitted from the list. Or, you might want to use the result object to create some
other, more useful object. To save filtering the result objects from to one list to another, you can pass a

RowDel egat e to the method to do the dirty work. The sql Mapper will go through each of the result objects and
give the delegate a chance to modify the object and determine if the object should be added to the 1 Li st that
will be returned.

| mportant
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It isyour responsibility to add the objects you want returned to the list. If an object is not added, it
is not returned.

4.4.2.5. QueryForMapWithRowDelegate

public del egate void DictionaryRowDel egat e( obj ect key,
obj ect val ue,
obj ect paranet er Obj ect,
I Dictionary dictionary);

public IDictionary QueryFor MapW t hRowDel egat e(string st atenment Nane,
obj ect paranet er Obj ect,
string keyProperty,
string val ueProperty,
Di cti onar yRowDel egat e rowDel egat e) ;

No matter how well our database is designed or how cleverly we describe our maps, the result objects we get
back may not beideal. Y ou may need to perform some post-processing task on the result objects. Y ou might
even want to omit an entry omitted from the dictionary. Or, you might want to use the result object to create
some other, more useful object. To save filtering the result objects from to one dictionary to another, you can
passabi cti onar yRowDel egat e to the method to do the dirty work. The sql Mapper will go through each of the
result objects and give the delegate a chance to modify the object and determine if the object should be added to
thel Di ctionary that will be returned.

| mportant

It isyour responsibility to add the objects you want returned to the dictionary. If an object is not
added, it is not returned.

4.4.2.6. QueryForPaginatedList

Note
The method PaginatedList has been made as obsolete and will not be supported in future version.

publ i c Pagi nat edLi st QueryFor Pagi nat edLi st (string statement Nane,
obj ect paranet er Obj ect,
int pageSi ze);

Welivein an age of information overflow. A database query often returns more hits than users want to see at
once, and our requirements may say that we need to offer along list of results a"page" at atime. If the query
returns 1000 hits, we might need to present the hits to the user in sets of fifty, and let them move back and forth
between the sets. Since this is such a common requirement, the framework provides a convenience method.

The Pagi nat edLi st interface includes methods for navigating through pages (next Page(), previ ousPage(),
got oPage() ) and also checking the status of the page (i sFi r st Page(), i sM ddl ePage() , i sLast Page(),

i sNext PageAvai | abl e(), i sPrevi ousPageAvai | abl e(), get Pagel ndex(), get PageSi ze() ). Although the total
number of records available is not accessible from the Pagi nat edLi st interface, this should be easily
accomplished by simply executing a second statement that counts the expected results. Too much overhead
would be associated with the Pagi nat edLi st otherwise.
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Tip

The Pagi nat edLi st method is convenient, but note that alarger set will first be returned by the
database provider and the smaller set extracted by the framework. The higher the page, the larger
set that will be returned and thrown away. For very large sets, you may want to use a stored
procedure or your own query that uses ski pResul t s and maxResul t s as parameters. Unfortunately,
the semantics for the returning partial data setsis not standardized, so Pagi nat edLi st isthe best
we can do within the scope of aframework.

4.4.2.7. QueryForDictionary, QueryForMap

public IDictionary QueryForDictionary(string statenmentNane,
obj ect paranet er Obj ect,
string keyProperty)
public IDictionary<K, V> QueryForDi ctionary<K, V>(string statenentNang,
obj ect paranet er Obj ect,
string keyProperty);
public IDictionary QueryForDictionary(string statenment Nane,
obj ect paranet er Obj ect,
string keyProperty,
string val ueProperty)
public IDictionary<K, V> QueryForDictionary<K, V>(string statenentNang,
obj ect paranet er Obj ect,
string keyProperty,
string val ueProperty);

public IDictionary QueryForMap(string statenentNane,
obj ect paranet er Obj ect,
string keyProperty)

public IDictionary QueryForMap(string statenent Nane,
obj ect paranet er Obj ect,
string keyProperty,
string val ueProperty)

The Quer yFor Li st methods return the result objects within al Li st instance. Alternatively, the

QueryFor Di cti onary returnsal bi cti onary instance. The value of each entry is one of the result objects. The
key to each entry isindicated by the keyPr oper t y parameter. Thisisthe name of the one of the properties of
the result object, the value of which is used as the key for each entry. For example, If you needed a set of

Enpl oyee objects, you might want them returned asal Di cti onary keyed by each object's EmployeeNumber

property.

If you don't need the entire result object in your bi ct i onary, you can add the val uePr oper t y parameter to
indicate which result object property should be the value of an entry. For example, you might just want the
EmployeeName keyed by EmployeeNumber.

| mportant

Y ou do not need to use this method just to obtain an | Di cti onary result object. Asexplained in
Section 3.5, the result object for any query can be a property object or al Di cti onary instance.
This method is used to generate anew | bi ct i onary result object from a property object or
(another) 1 Di cti onary object. In this case, the key is a property you specify, and the value isthe
row from the result set.

The Quer yf or Map methods provide the same functionality but under a different name, for the sake of
consistency with the Javaimplementation. (The .NET 1 Di cti onary interface is equivalent to the Java vap
interface.)
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4.4.3. Session

IntheiBATIS DataMapper framework, a session is a container for an ADO connection and transaction.

The DataM apper's | Dal Sessi on implementsthe | Di sposabl e interface. So you can use it with the usi ng
syntax.

Example 4.13. using instruction

[ CH]
using ( |Dal Session session = sql Map. OpenConnection() )

{
Account account = sql Map. Quer yFor Obj ect (" Get Account Vi aCol umNanme", 1) as Account;

}

Note

Sessions cannot be nested. An exception will be thrown if you call

Begi nTr ansact i on/OpenConnect i on from the same thread more than once or call

Conmmi t Transact i on Or Rol | backTr ansact i on first. In other words, each thread can have at most
One Session open, per Sql Mapper instance.

4.4.4. Connection

The DataM apper API includes methods to demarcate connection boundaries.

/1 Open a session : Open an ADO connection

public void OpenConnection()

/] Close a session : Close the associ ated ADO connection
public void C oseConnection()

Example 4.14. Connection example

[CH]

sql Map. OpenConnecti on()

Account account = sql Map. Quer yFor Obj ect (" Get Account Vi aCol utmNane”, 1) as Account;
sql Map. Cl oseConnecti on()

// Same thing with using instruction
using ( | Dal Session session = sqgl Map. OpenConnection() )

Account account = sql Map. Quer yFor Obj ect (" Get Account Vi aCol umNane”, 1) as Account;
}

4.4.5. Automatic Session

By default, calling any of the APl methods (see Section 4.4.2) on a Sql Mapper instance will auto-open/close a

connection. This means that each call to these methods will be a single unit of work. For many cases, this

simple approach may be sufficient. But it isnot ideal if you have a number of statements that must execute asa

single unit of work, which isto say, succeed or fail as a group. For cases like these, you can use explicit
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transactions.

An example of using automatic session is shown as Example 4.14.

Example 4.15. Using automatic session

[ CH]

Itemitem = (ltem) sqgl Map. execut eQueryForObject ("Cetltent, itemd);

item Description = "test";

/1 No session demarcated, so open/close connection will be automatic (inplied)

sql Map. Updat e("Updateltent, item;

item Description = newDescription;

item Description = "test2";

/1 No transaction denarcated, so open/close connection will be automatic (inplied)
sqgl Map. Updat e( " Updatel ten', item;

Note

Be careful to consider sessions when framing your queries. Automatic sessions are convenient, but
you will run into troubleif your unit of work requires more than a single update to the database. In
Example 4.14, if the second call to " Updat el t ent fails, the item description will still be updated
with the first new description of “ Tx1” . Not what a user might expect.

4.4.6. Transaction

The DataM apper API includes methods to demarcate transactional boundaries. A transaction can be started,
committed and/or rolled back. Y ou can call the transaction methods from the sql Mapper instance.

// Begin a transactional session : Open a connection and begin an ADO transaction

public void Begi nTransacti on()

// Begin a transactional session : Open a connection is specified and begin an ADO transaction
public void Begi nTransacti on(bool openConnecti on)

// Begin a transactional session : Open a connection and begin an ADO transaction

/1 with the specified IsolationLevel

public void Begi nTransacti on(lsol ati onLevel isolationLevel)

// Begin a transactional session : Open a connection is specified and begin an ADO transaction
/1 with the specified |IsolationLevel

public void Begi nTransacti on(bool openConnection, |solationLevel isolationLevel)

// Conmit a session : Conmmit the ADO transaction and close the connection

public void ConmmtTransaction()

// Conmit a session : Commit the ADO transaction and close the connection if specified
public void Commit Transacti on(bool cl oseConnecti on)

/1 RollBack a session : RollBack the ADO transaction and cl ose the connection

public void Rol | BackTransacti on()

/1 RollBack a session : RollBack the ADO transaction and cl ose the connection if specified
public void Rol | BackTransacti on(bool cl oseConnecti on)

An example of using transactionsis shown as Example 4.15.

Example 4.16. Using transactions

sql Map. Begi nTransacti on();
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Itemitem= (lten) sql Map. QueryFor Object("getltent, itemd);
item Description = newDescri ption;

sql Map. Updat e("updateltent, item;

sqgl Map. Conmi t Transacti on();

catch {
sql Map. Rol | BackTransacti on();
}

/1 Wth "using" syntax
using ( | Dal Session session = sqgl Map. Begi nTransaction() )

{
Itemitem= (ltenm) sql Map. QueryFor Object("getltent, itemd);
item Description = newDescription;
sqgl Map. Updat e("updatel tent, item;

session. Conplete(); // Conmmt

4.4.7. Distributed Transactions

Distributed transactions are transactions that can span multiple resource managers, such as SQL Server and
Oracle, and reconcile transactions among them.

iBATIS.NET introduces anew Tr ansact i onScope class mimicking the new Tr ansact i onScope found in the
System Transact i ons hamespace (.NET Framework 2.0). This class supports MSMQ, ADO.NET, SqlServer,
and DTC transaction models. Thisis a simple managed interface to COM+'s SWC (Services Without
Components) Transactions. It can be used only by developersusing .NET 1.1 and Windows XP SP2 or
Windows Server 2003 since it implements distributed transactional support using the Ser vi ceDonai n class.

Usage is simple, as seen in the following example where a code block is made transactional ala Indigo (moving
to Indigo will be easier sinceit is the same API):

Example 4.17. Using distributed transactions

[ CH]
usi ng | Bati sNet. Common. Transacti on;

using (TransactionScope tx = new Transacti onScope())

sql MapSql Server. OpenConnection();

/1l Transaction will be automatically associ ated
account = sqgl MapSql Server. Quer yFor Obj ect (" Get Account"”, accountld) as Account;
account. FirstNanme = "G |les";

sql MapSql Server. Updat e(account);
sql MapSql Server. C oseConnection();

sql MapOr acl e. OpenConnecti on();

/1 Transaction will be autonamtically associ ated

product = sgl MapOracl e. Quer yFor Qbj ect (" Get Product ™, productld) as Product;
product. Quantity = 1000;

sql MapOr acl e. Updat e( product ) ;

sgl MapOr acl e. C oseConnection();

tx. Conpl ete(); // Conmit

It isimportant to make sure that each instance of this class gets d ose() 'd. The easiest way to ensure that each
instanceis closed iswith the usi ng statement in C#. When bi spose is called on the transaction scope at the end
of the usi ng code block, the ambient transaction will be commited only if the Conpl et e() method has been
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caled.

Note

ThisTransact i onScope class does not support a nested transaction scope with different transaction

options.

4.4.8. Coding Examples [TODO: Expand in to a Cookbook of practical

examples]

Example 4.18. Executing Update (insert, update, delete)

[ C#]

Product product = new Product();

product.ld = 1;

product . Description = “Shih Tzu”;

int key = sqgl Map.Insert (“insertProduct”, product);

Example 4.19. Executing Query for Object (select)

[ C#
int key = 1;
Product product = sql Map. QueryFor Obj ect (“getProduct”, key) as Product;

Example 4.20. Executing Query for Object (select) With Preallocated Result Object

[ C#]

Cust omer custoner = new Custoner();

sql Map. Begi nTransacti on();

sqgl Map. Quer yFor Obj ect (“get Cust”, paranet er Obj ect, custoner);
sql Map. Quer yFor Obj ect (“get Addr”, paranet er Obj ect, custoner);
sql Map. Conmi t Tr ansacti on();

Example 4.21. Executing Query for List (select)

[ CH]
IList list = sql Map. QueryForList (“getProductList”, null);

Example 4.22. Auto-Open/Close

[ C#]
/1 When OpenConnection is not called, the statenents will auto-Open/C ose.
int key = sqgl Map.Insert (“insertProduct”, product);
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Example 4.23. Executing Query for List (select) With Result Boundaries

[ CH#]
List list = sqgl Map. queryForList (“getProductList”, null, 0, 40);

Example 4.24. Executing Query with a RowHandler (select)

[ C#]
public void RowHandl er (obj ect obj, IList |ist)

{
Product product = (Product) object;

product. Quantity = 10000;
}

Sql Mapper . RowDel egat e handl er = new Sgl Mapper. RowDel egat e(t hi s. RowHandl er) ;
IList list = sqgl Map. Quer yW t hRowDel egat e( " get Product Li st", null, handler);

Example 4.25. Executing Query for Paginated List (select)

[ CH]

Pagi nat edLi st |ist = sqgl Map. Quer yFor Pagi nat edLi st (“getProductList”, null, 10);
|'i st. Next Page();

l'i st.Previ ousPage();

Example 4.26. Executing Query for Map

[ C#]
I Dictionary map = sql Map. Quer yFor Map (“get ProductList”, null, “productCode”);
Product p = (Product) map[“EST-93"];

4.5. Logging SqlMap Activity

TheiBATIS DataMapper framework records its interaction with the database through an internal logging
mechanism patterned after Apache Log4Net. The internal logging mechanism can use one of the three built-in
loggers (NoOpL ogger, ConsoleOutL ogger, Tracelogger) or external logging packages such as Apache
Log4Net. In order for iIBATIS to generate log messages, the application's config file (App.Config or
Web.Config) must contain an appropriate configSection node:

Example 4.27. iBATIS Configuration Section Handler for logging

<confi gSecti ons>
<secti onG oup nane="i BATI S">
<section name="| oggi ng" type="1Bati sNet. Common. Loggi ng. Confi gurati onSecti onHandl er, |BatisNet.Common" />
</ secti onG oup>
</ confi gSecti ons>
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The application's config file must declare one logger implementation. See the examples below on how to
configure one of the three built-in loggers.

<i BATI S>
<l oggi ng>
<l ogFact or yAdapt er type="|Bati sNet. Conmon. Loggi ng. | npl . Consol eQut Logger FA, | Bati sNet. Conmon" >
<arg key="showLogNane" val ue="true" />
<arg key="showDat aTi mre" val ue="true" />
<arg key="level" val ue="ALL" />
<arg key="dateTi reFormat" val ue="yyyy/ MM dd HH nmm ss: SSS" />
</ | ogFact or yAdapt er >
</l oggi ng>
</i BATI S>

<i BATI S>
<l oggi ng>
<| ogFact or yAdapt er type="1Bati sNet. Conmon. Loggi ng. | npl . NoOpLogger FA, | Bati sNet. Conmon" />
</| oggi ng>
</'i BATI S>

<i BATI S>

<l oggi ng>
<l ogFact oryAdapt er type="|Bati sNet. Common. Loggi ng. | npl . TraceLogger FA, | Bati sNet. Common" />
</l oggi ng>

</ i BATI S>

To configure iIBATIS to use another logger implementation, simple specify the appropriate logFactory Adapter
type. To use Apache Log4Net with theiBATIS DataM apper framework, use the following configuration
Setting:

<i BATI S>

<l oggi ng>
<l ogFact or yAdapt er type="1Bati sNet. Common. Loggi ng. | npl . Log4Net Logger FA, | Bati sNet. Conmon. Loggi ng. Log4Net " >
<arg key="configType" value="inline" />
</'| ogFact or yAdapt er >

</l oggi ng>

</'i BATI S>

<i BATI S>
<l oggi ng>
<l ogFact or yAdapt er type="1|Bati sNet. Common. Loggi ng. | npl . Log4Net Logger FA, | Bati sNet. Conmon. Loggi ng. Log4Net " >
<arg key="configType" value="file" />
<arg key="configFile" val ue="|og4Net.config" />
</'| ogFact or yAdapt er >
</l oggi ng>
</i BATI S>

The Log4NetLoggerFA supports the following values for the configTypes argument:

Table4.12. Valid configType values
configType Description

inline log4net node will use the log4net node in the
App.Config/Web.Config file when it is configured

file (also requires configFile argument) - log4net will use
an external file for its configuration
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configType Description

file-watch (also requires configFile argument) - log4net will use
an external file for its configuration and will
re-configure itself if thisfile changes

external iBATIS will not attempt to configure log4net.

4.5.1. Sample Logging Configurations

The simplest logging configuration is to output log messages to Console.Out:

<confi gurati on>

<confi gSecti ons>
<secti onG oup nane="i BATI S">
<section nane="| oggi ng" type="I|Bati sNet. Cormon. Loggi ng. Confi gurati onSecti onHandl er, |Bati sNet.Common" />
</ secti onG oup>

</ confi gSecti ons>

<i BATI S>
<l oggi ng>
<l ogFact oryAdapt er type="1|Bati sNet. Common. Loggi ng. | npl . Consol eLogger FA, | Bati sNet. Conmon. Loggi ng" />
</l oggi ng>

</'i BATI S>

</ confi guration>

A common logging configuration isto use Apache Log4Net. To use Log4Net with your own application, you
need to provide your own Log4Net configuration. Y ou can do this by adding a configuration file for your
assembly that includes a <log4Net> element. The configuration file is named after your assembly but adds a

. confi g extension, and is stored in the same folder as your assembly. Thisis an example of abasic Log4Net
configuration block (IBatisNet.DataM apper.Test.dll.Config) that also creates alogdnet.txt which contains
debug information from logdnet. If log4net is not producing output, check the log4net.txt file.

<confi guration>
<confi gSecti ons>
<secti onG oup nane="i BATI S">
<section name="| oggi ng" type="1Bati sNet. Common. Loggi ng. Confi gurati onSecti onHandl er, |BatisNet. Conmon" />
</ secti onG oup>
<section nanme="| og4net" type="I|og4net. Config. Log4Net Confi gurationSecti onHandl er, |og4net" />
</ confi gSecti ons>
<appSettings>
<add key="I| og4net. | nternal.Debug" val ue="true"/>
</ appSettings>
<syst em di agnosti cs>
<trace autoflush="true">
<listeners>
<add name="textWiterTracelListener"
type="System Di agnosti cs. Text Wi ter TraceLi st ener"
initializeData="C:\\inetpub\\wwroot\\Ilog4net.txt" />
</listeners>
</trace>
</ system di agnosti cs>
<i BATI S>
<l oggi ng>
<l ogFact or yAdapt er type="1|Bati sNet. Common. Loggi ng. | npl . Log4Net Logger FA, | Bati sNet. Conmon. Loggi ng. Log4Net " >
<arg key="configType" val ue="inline" />
</ | ogFact or yAdapt er >
</l oggi ng>
</i BATI S>
<l og4net >
<appender nane="Fi | eAppender" type="| og4net. Appender. Fi | eAppender ">
<file value="log.txt" />
<appendToFi |l e val ue="true" />
<l ayout type="|og4net.Layout.Si npl eLayout" />
</ appender >
<r oot >
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<l evel value="ALL" />
<appender-ref ref="Fil| eAppender" />
</root >

</l og4net >

</ configuration>

Example 4.28. A complete Log4Net configuration block (IBatisNet.DataM apper.Test.dll.Config)

<confi guration>
<l-- Register a section handler for the | og4net section -->
<confi gSecti ons>
<section nane="| og4net" type="I|og4net. Config. Log4Net Confi gurationSecti onHandl er, |og4net" />
</ confi gSecti ons>
<appSettings>
<l-- To enable internal |og4net |ogging specify the follow ng appSettings key -->
<!-- <add key="|og4net.|nternal.Debug" val ue="true"/> -->
</ appSettings>

<l-- This section contains the |og4net configuration settings -->
<| og4net >
<l-- Define sone output appenders -->

<appender name="Rol | i ngLogFi | eAppender" type="1og4net. Appender. Rol | i ngFi | eAppender ">
<param nanme="Fi |l e" value="log.txt" />
<par am nane="AppendToFi | e" val ue="true" />
<par am nane="MaxSi zeRol | Backups" val ue="2" />
<par am nane="Maxi munti | eSi ze" val ue="100KB" />
<param nane="Rol | i ngStyl e" val ue="Si ze" />
<param nane="St ati cLogFi | eName" val ue="true" />
<l ayout type="|og4net.Layout.PatternLayout">
<par am nane="Header" val ue="[Header]\r\n" />
<par am nane="Footer" val ue="[Footer]\r\n" />
<param nane="Conver si onPattern" value="% [%] %5p % [%] - %&" />
</l ayout >
</ appender >
<appender name="Consol eAppender" type="|og4net. Appender. Consol eAppender ">
<l ayout type="|og4net.Layout.PatternLayout">
<par am nane="Conversi onPattern" value="%l [%] %5p % [%] & t;%{auth}&gt; - %dm" />
</ | ayout >
</ appender >

<I-- OFF, FATAL, ERROR, WARN, | NFO, DEBUG, ALL -->

<l-- Set root |logger level to ERROR and its appenders -->
<r oot >

<l evel val ue="ERROR' />

<appender-ref ref="RollingLogFil eAppender" />
<appender-ref ref="Consol eAppender" />

</root >

<l-- Print only nessages of |evel DEBUG or above in the packages -->
<l ogger nane="|Bati sNet. Dat aMapper . Commands. Def aul t Pr epar edConmand" >
<l evel val ue="DEBUG' />

</ | ogger >

<l ogger nane="| Bati sNet. Dat aMapper. Confi gur ati on. Cache. CacheMbdel " >
<l evel val ue="DEBUG' />

</ | ogger >

<l ogger nane="| Bati sNet. Dat aMapper . LazyLoadLi st ">

<l evel val ue="DEBUG' />

</ | ogger >

<l ogger nane="|Bati sNet. Dat aMapper. Sgl MapSessi on" >

<l evel val ue="DEBUG' />

</l ogger >

<l ogger name="|Bati sNet. Common. Transacti on. Transacti onScope" >

<l evel val ue="DEBUG' />

</l ogger >

<l ogger nane="|Bati sNet. Dat aAccess. DaoSessi on" >

<l evel val ue="DEBUG' />

</ | ogger >

<l ogger nane="|Bati sNet. Dat aAccess. Confi gurati on. DaoPr oxy" >

<l evel val ue="DEBUG' />

</ | ogger >

<l ogger nane="| Bati sNet. Dat aMapper. Confi gurati on. St at ement s. Pr epar edSt at ement Fact ory" >
<l evel val ue="COFF" />

</ | ogger >
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<l ogger nane="| Bati sNet. Dat aMapper. Commands. | Pr epar edConmand" >
<l evel val ue="OFF" />
</ | ogger >
</l og4net >
</ confi guration>

To log all Prepared SQL command text, enable the logger for
| Bati sNet . Dat aMapper . Confi gur at i on. St at enent s. Def aul t Pr epar edConmrand. Thiswill display the
statement, parameters, and parameter types used by the DataMapper.

Example 4.29. Sample DefaultPreparedCommand logger output

2005-06- 08 01: 39: 33 [3872] DEBUG | Bati sNet . Dat aMapper . Conmands. Def aul t Pr epar edComrand -

Statenment |d: [User.Update] PreparedStatenent : [UPDATE [User] SET [DatelastUpdated] = NON) WHERE [Userld] = ?]
2005- 06- 08 01:39: 43 [3872] DEBUG | Bati sNet. Dat aMapper . Conmands. Def aul t Pr epar edConmand -

Statenment |d: [User.Update] Paraneters: [paranD=[Userld, 1]]

2005-06- 08 01: 39: 53 [3872] DEBUG | Bati sNet . Dat aMapper . Commands. Def aul t Pr epar edComand -

Statement 1d: [User.Update] Types: [paranD=[String, System |nt32]]

If your statements are named the same across al sgiMap files, its possible to filter log messages when using
Apache Log4Net. The example below only logs Insert, Update, and Delete statements sent to the database.
Select or GetMany statements are not logged:

Example 4.30. Sample Apache L og4Net appender node that will log Insert, Update, and Delete
statementsto afile

<appender name="Fi | eAppender" type="I|og4net. Appender. Fil eAppender" >
<file val ue="I nsertsUpdat esDel etes. txt" />
<l ayout type="|og4net.Layout.Si npl eLayout" />
<filter type="log4net.Filter.StringMatchFilter">
<regExToMat ch val ue=""(?!Statenent Id:)|Statement 1d: \[\w+?\.(?:Insert|Update|Delete)" />
</filter>
<filter type="log4net.Filter.DenyAlFilter" />
</ appender >

If you would like to log cache usage in your application, enable the logger for
| Bat i sNet . Dat aMapper . Confi gur ati on. Cache. CacheMddel .

Example 4.31. Sample CacheM odel logger output

2005- 06- 08 01: 38: 34, 403 [3648] DEBUG | Bati sNet . Dat aMapper . Confi gur ati on. Cache. CacheModel -
Fl ush cacheMbdel naned Account.account-cache for statenent 'UpdateAccount Vi aParaneter Map'

To keep track of DataMapper session information, enable the logger for
| Bati sNet . Dat aMapper . Sql MapSessi on.

Example 4.32. Sample SqlM apSession logger output

2005-06- 08 01: 39: 42, 660 [3872] DEBUG | Bati sNet. Dat aMapper . Sgl MapSession [] -
Open Connection "3194"
to "Mcrosoft SQL Server 7.0/2000, provider V1.0.5000.0 in framework .NET V1.1".
2005- 06- 08 01: 39: 42, 660 [3872] DEBUG | Bati sNet. Dat aMapper. Commands. Def aul t Prepar edCommand [] -
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PreparedStatenent : [select * from Orders where Oder_ID = @aranD ]

2005- 06- 08 01: 39: 42, 660 [3872] DEBUG | Bati sNet . Dat aMapper . Commands. Def aul t Prepar edCommand [ ]
Par anet ers: [ @ar anD=[val ue, 1] ]

2005- 06- 08 01: 39: 42, 660 [3872] DEBUG | Bati sNet. Dat aMapper . Commands. Def aul t Pr epar edCommand [ ]
Types: [ @aranD=[1nt32, System | nt32]]

2005-06- 08 01: 39:42, 676 [3872] DEBUG | Bati sNet. Dat aMapper . Sgl MapSession [] -
Cl ose Connection "3194" to
"M crosoft SQ Server 7.0/2000, provider V1.0.5000.0 in framework .NET V1.1".

To get information about lazyload usage by the DataMapper, enable the logger for
| Bati sNet . Dat aMapper . LazyLoadLi st .

Example 4.33. Sample LazyL oadList logger output

2005- 06- 08 01:39: 42,316 [3872] DEBUG | Bati sNet. Dat aMapper. LazylLoadLi st [] -
Proxyfying call to get_Count
2005- 06- 08 01: 39: 42,316 [3872] DEBUG | Bati sNet. Dat aMapper. LazylLoadLi st [] -
Proxyfying call, query statenment GetlLineltensForO der
2005- 06- 08 01: 39: 42,316 [3872] DEBUG | Bati sNet. Dat aMapper. Sql MapSession [] -
Open Connection "3463" to
"M crosoft SQ Server 7.0/2000, provider V1.0.5000.0 in framework .NET V1.1".
2005- 06- 08 01: 39: 42, 316 [3872] DEBUG | Bati sNet . Dat aMapper . Commands. Def aul t Prepar edCommand [ ]
PreparedStatenent : [select Lineltem|ID as Id, Lineltem Code as Code,
Lineltem Quantity as Quantity, LineltemPrice as Price
fromLineltenrs where Order _ID = @aranD ]
2005- 06- 08 01: 39: 42, 316 [3872] DEBUG | Bati sNet . Dat aMapper . Commands. Def aul t Pr epar edCommand [ ]
Par aneters: [ @aranD=[val ue, 1]]
2005-06- 08 01: 39:42, 316 [3872] DEBUG | Bati sNet . Dat aMapper . Commands. Def aul t Pr epar edCommand [ ]
Types: [ @aranD=[Int32, System |Int32]]
2005- 06- 08 01: 39: 42,316 [3872] DEBUG | Bati sNet. Dat aMapper. Sql MapSession [] -
Cl ose Connection "3463" to
"M crosoft SQ Server 7.0/2000, provider V1.0.5000.0 in framework .NET V1.1".
2005- 06- 08 01: 39:42, 316 [3872] DEBUG | Bati sNet . Dat aMapper. LazyLoadLi st [] -
End of proxyfied call to get_Count
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Appendix A. IBATIS.NET's
Sqgl MapConfi g. xsd

<?xm version="1.0" encodi ng="UTF- 8" ?>

<xs:schema target Namespace="http://ibatis. apache. or g/ dat aMapper"
el enent For nDef aul t =" qual i fi ed"

xm ns: mstns="http://tenpuri.org/ XM_Schema. xsd"

xm ns: xs="http://wwmv. w3. or g/ 2001/ XM_Scherma"

xm ns="http://ibatis.apache. org/ dat aMapper"

xm ns: vs="http://schemas. m crosoft.con Vi sual - Studi o-Intellisense"
vs: friendl yname="i BATI S. NET Dat aMapper Confi gurati on Schema"
vs:ishtm schema="fal se"

vs:iscasesensitive="true"

vs:requireattributequotes="true"

vs: def aul t namespacequal i fier=""

vs: def aul t nsprefix="">

<xs:annot ati on>
<xs: docunent ati on>
Dat aMapper XM. Schema Definition
</ xs: docunent ati on>
</ xs: annot ati on>
<xs: el ement nanme="typeAlias">
<xs:conpl exType>

<xs:attribute nane="alias" type="xs:string" use="required"/>
<xs:attribute nane="type" type="xs:string" use="required"/>

</ xs: conpl exType>
</ xs: el ement >
<xs: el ement nanme="typeHandl er">
<xs: conpl exType>
<xs:attribute name="type" type="xs:string"/>
<xs:attribute name="dbType" type="xs:string"/>
<xs:attribute name="cal | back" type="xs:string"/>
</ xs: conpl exType>
</ xs: el ement >
<xs: el ement nanme="typeHandl ers" >
<xs: conpl exType>
<XSs: sequence>

<xs: el ement ref="typeHandl er" maxQccurs="unbounded"/>

</ xs: sequence>
</ xs: conpl exType>
</ xs: el ement >
<xs:el ement nanme="alias">
<xs: conpl exType>
<XSs: sequence>

<xs: el ement ref="typeAlias" maxQOccurs="unbounded"/>

</ xs: sequence>
</ xs: conpl exType>
</ xs: el enent >
<xs: el enent nane="dat aSour ce" >
<xs: conpl exType>

<xs:attribute nane="nane" type="xs:string" use="required"/>
<xs:attribute nane="connectionString" type="xs:string" use="required"/>

</ xs: conpl exType>
</ xs: el ement >
<xs: el ement nanme="dat abase" >
<xs: conpl exType>
<Xs: sequence>
<xs: el ement ref="provider"/>
<xs: el ement ref="dataSource"/>
</ xs: sequence>
</ xs: conpl exType>
</ xs: el ement >
<xs: el ement name="properties">
<xs:conpl exType>
<Xs: sequence>
<xs:element ref="property" m nCccurs="0"
</ xs: sequence>
<xs:attribute nane="resource" type="xs:string"/>
<xs:attribute nanme="url" type="xs:string"/>
<xs:attribute nane="enbedded" type="xs:string"/>
</ xs: conpl exType>
</ xs: el enent >

maxQccur s="unbounded"/ >
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<xs: el ement nanme="property">
<xs: conpl exType>
<xs:attribute nane="resource" type="xs:string"/>
<xs:attribute nane="url" type="xs:string"/>
<xs:attribute nane="enbedded" type="xs:string"/>
<xs:attribute nane="key" type="xs:string"/>
<xs:attribute nane="val ue" type="xs:string"/>
</ xs: conpl exType>
</ xs: el enent >
<xs: el enent nane="provider">
<xs: conpl exType>
<xs:attribute name="nanme" type="xs:string" use="required"/>
</ xs: conpl exType>
</ xs: el ement >
<xs: el ement name="setting">
<xs: conpl exType>
<xs:attribute nane="useSt at enent Namespaces" type="xs:string" default="false"/>
<xs:attribute nane="cacheMdel sEnabl ed" type="xs:string"/>
<xs:attribute nane="validateSql Map" type="xs:string" default="false"/>
<xs:attribute nane="useEnbedSt at ement Par ans" type="xs: bool ean" default="fal se"/>
<xs:attribute nane="useRefl ectionOptim zer" type="xs:bool ean" default="true"/>
</ xs: conpl exType>
</ xs: el ement >
<xs:el ement name="settings">
<xs: conpl exType>
<Xs: sequence>
<xs: el ement ref="setting" maxQOccurs="unbounded"/>
</ xs: sequence>
</ xs: conpl exType>
</ xs: el ement >
<xs: el ement nanme="sqgl Map" >
<xs: conpl exType>
<xs:attribute nane="resource" type="xs:string"/>
<xs:attribute nane="url" type="xs:string"/>
<xs:attribute nane="enbedded" type="xs:string"/>
</ xs: conpl exType>
</ xs: el ement >
<xs: el ement nane="providers">
<xs: conpl exType>
<xs:attribute nane="resource" type="xs:string"/>
<xs:attribute nane="url" type="xs:string"/>
<xs:attribute name="enbedded" type="xs:string"/>
</ xs: conpl exType>
</ xs: el ement >
<xs:annot ati on>
<xs: docunent ati on>
The docunent root.
</ xs: docunent ati on>
</ xs:annot ati on>
<xs: el ement nanme="sqgl MapConfi g">
<xs:conpl exType m xed="true">
<xs: sequence>
<xs:element ref="properties" m nQCccurs="0"/>
<xs:element ref="settings" m nCccurs="0"/>
<xs: el ement ref="providers" m nQccurs="0"/>
<xs: el ement ref="database" m nCccurs="0"/>
<xs: el ement ref="alias" m nQccurs="0"/>
<xs: el ement ref="typeHandl ers" m nCccurs="0"/>
<xs: el ement ref="sqgl Maps" m nCccurs="0"/>
</ xs: sequence>
</ xs: conpl exType>
</ xs: el ement >
<xs: el ement name="sqgl Maps" >
<xs: conpl exType>
<Xxs:sequence>
<xs: el ement ref="sqgl Map" maxQOccur s="unbounded"/ >
</ xs: sequence>
</ xs: conpl exType>
</ xs: el enent >
</ xs: schena>

DataMapper Guide Version 1.6.1 93



Appendix B. IBATIS.NET's sql Map. xsd

<?xm version="1.0" encodi ng="UTF- 8" ?>

<xs:schenma

target Nanespace="http://ibatis. apache. or g/ mappi ng
el enent For nDef aul t =" qual i fi ed"

xm ns: mstns="http://tenpuri.org/ XM_.Schema. xsd"

xm ns: xs="http://wwmv. w3. or g/ 2001/ XM_Schema"

xm ns="http://ibatis.apache. or g/ mappi ng"

xm ns: vs="http://schemas. m crosoft.conf Vi sual - Studi o-I ntel |l i sense
vs: friendl yname="i BATI S. NET mappi ng file Configurati on Schema"
vs:ishtm schema="fal se"

vs:iscasesensitive="true"

vs:requireattributequotes="true"

vs: def aul t nanmespacequal i fier=""

vs: def aul t nsprefix="" >

<xs:annot ati on>

<xs: docunent ati on>

Mappi ng XML Schera Definition
</ xs: docunent ati on>
</ xs: annot ati on>

<xs:el ement nanme="alias">
<xs: conpl exType>
<Xs: sequence>
<xs: el ement ref="typeAlias" maxQccurs="unbounded"/>
</ xs: sequence>
</ xs: conpl exType>
</ xs: el ement >

<xs: el ement nanme="di scrim nator">
<xs: conpl exType>
<xs:attribute nanme="colum" type="xs:string"/>
<xs:attribute nane="type" type="xs:string"/>
<xs:attribute nane="typeHandl er" type="xs:string"/>
</ xs: conpl exType>
</ xs: el ement >

<xs: el ement nanme="subMap">
<xs: conpl exType>
<xs:attribute name="val ue" use="required" type="xs:string"/>

<xs:attribute nane="resul t Mappi ng" use="required" type="xs:string"/>

</ xs: conpl exType>
</ xs: el ement >

<xs: el ement nanme="cacheMdel ">
<xs: conpl exType>
<xs:sequence nmaxQOccurs="unbounded" >
<xs: el enment ref="flushlnterval" m nCccurs="0"/>

<xs: el ement ref="flushOnExecute" m nCccurs="0" maxCccurs="unbounded"/>

<xs: el ement ref="property" m nCccurs="0" maxCccurs="unbounded"/>

</ xs: sequence>
<xs:attribute nane="id" type="xs:string" use="required"/>

<xs:attribute name="serialize" type="xs:string" default="false"/>

<xs:attribute name="readOnly" type="xs:string" default="true"/>
<xs:attribute name="inpl enentati on" use="required">
<xs: si npl eType>
<xs:restriction base="xs: NMTOKEN' >
<xs:enuneration val ue="LRU'/>
<xs: enuneration val ue=" MEMORY"/ >
<xs:enuneration val ue="FlI FO'/>
</xs:restriction>
</ xs: si npl eType>
</ xs:attribute>
</ xs: conpl exType>
</ xs: el enent >
<xs: el enent nane="cacheMbdel s" >
<xs: conpl exType>
<XSs: sequence>
<xs: el ement ref="cacheMdel" nmaxQccurs="unbounded"/>
</ xs: sequence>
</ xs: conpl exType>
</ xs: el enent >
<xs: el ement nane="procedure">
<xs:conpl exType mi xed="true">

DataMapper Guide Version 1.6.1

94



iBATIS.NET's Sql Map. xsd

<xs:attribute
<xs:attribute
<xs:attribute
<xs:attribute
<xs:attribute
<xs:attribute

</ xs: conpl exType>

</ xs: el enent >

<xs: el enent nane="del ete">
<xs:conpl exType m xed="true">

<xs: choi ce m nCccurs="0"
<XS:
<XS:
<XS:
<XS:
<XS:
<XS:
<XS:
<XS:
<XS:
<XS:
<XS:
<XS:
<XS:
<XS:
<XS:
<XS:
<XS:
</ xs: choi ce>
<xs:attribute
<xs:attribute
<xs:attribute
<xs:attribute
<xs:attribute

</ xs: el enent >

el enent
el enent
el enent
el enent
el enment
el enent
el ement
el enent
el ement
el enent
el enent
el enent
el enent
el enent
el enent
el enent
el enent

nane="i d" type="xs:string" use="required"/>
nanme="par anet er Map" type="xs:string" />
name="resul t Map" type="xs:string"/>
nane="resul t 0 ass" type="xs:string"/>
name="cacheMbdel " type="xs:string"/>
nanme="|i st ass" type="xs:string"/>

maxQccur s="unbounded" >

ref="incl ude"/>

ref ="generate"/>

ref="i sEnpty"/>

ref="isEqual "/ >

ref="i sG eat er Equal "/ >

ref="i sG eaterThan"/>
ref="isLessThan"/>

ref ="i sLessEqual "/ >

ref ="i sNot Enpty"/ >

ref ="i sNot Equal "/ >
ref="isNotNull"/>

ref ="i sNot Par anet er Present "/ >
ref ="i sNot Propert yAvail abl e"/ >
ref="isNull"/>

ref ="i sParanet er Present"/ >
ref="i sPropertyAvail abl e"/ >
ref="iterate"/>

<xs:si nmpl eType>

<xs:restriction base="xs: NMTOKEN' >

<xs: enuneration val ue="fal se"/>

<xs:enuneration val ue="true"/>

</xs:restriction>

</ xs: si npl eType>
</ xs:attribute>

</ xs: conpl exType>

<xs: el ement nanme="incl ude">
<xs: conpl exType m xed="true">
<xs:attribute name="refid" type="xs:string"/>

</ xs: conpl exType>

</ xs: el enent >

<xs: el ement nanme="dynanic">
<xs:conpl exType ni xed="true">

<xs: choi ce m nCccurs="0"
<XS:
<XS:
<XS:
<XS:
<XS:
<XS:
<XS:
<XS:
<XS:
<XS:
<XS:
<XS:
<XS:
<XS:
<XS:
</ xs: choi ce>

el enent
el enent
el enent
el enent
el enent
el enent
el enent
el enent
el enent
el enment
el enent
el ement
el enent
el ement
el enent

ref="i
ref="i
ref="i
ref="i
ref="i
ref="i
ref="i
ref="i
ref="i
ref="i
ref="i
ref="i
ref="i
ref="i
ref="i

name="i d" use="required"/>

nane="par anet er Map" type="xs:string"/>
nanme="par anmet er Cl ass" type="xs:string"/>
name="ext ends" type="xs:string"/>
name="r emapResul t s" >

maxQccur s="unbounded" >

SEnpty"/>

sEqual "/ >

sG eat er Equal "/ >
sG eat er Than"/ >
sLessThan"/ >
sLessEqual "/ >

sNot Enpt y"/ >
sNot Equal "/ >
sNot Nul | "/ >

sNot Par anet er Present "/ >
sNot Propert yAvai | abl e"/ >
sNul | */ >

sPar anet er Present "/ >
sPropertyAvail abl e"/ >
terate"/>

<xs:attribute nane="prepend" type="xs:string"/>
</ xs: conpl exType>

</ xs: el enent >

<xs: el enent nane="flushlnterval ">

<xs: conpl exType>
<xs:attribute
<xs:attribute
<xs:attribute
<xs:attribute

</ xs: conpl exType>

</ xs: el enent >

name="m | | i seconds" type="xs:byte"/>
nane="seconds" type="xs:byte"/>
name="m nut es" type="xs:byte"/>
nane="hours" type="xs:byte"/>
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<xs: el enent nane="fl ushOnExecut e" >

<xs: conpl exType>

<xs:attribute nane="statement" type="xs:string" use="required"/>

</ xs: conpl exType>
</ xs: el enent >

<xs: el ement nanme="generate">

<xs:conpl exType>

<xs:attribute nane="tabl e" type="xs:string" use="required"/>
<xs:attribute nane="by" type="xs:string"/>

</ xs: conpl exType>
</ xs: el enent >
<xs: el enent name="insert">

<xs:conpl exType mi xed="true">
<xs: choi ce m nQccurs="0" maxCccur s="unbounded" >

<XS:
<XS:
<XS:
<XS:
<XS:
<XS:
<XS:
<XS:
<XS:
<XS:
<XS:
<XS:
<XS:
<XS:
<XS:
<XS:
<XS:
<XS:
<XS:
</ xs: choi ce>

el enent ref="include"/>

el ement ref="sel ect Key"/>

el enent ref="generate"/>

el enent ref="dynam c"/>

el enent ref="isEnpty"/>

el enent ref="isEqual"/>

el enent ref="isG eaterEqual "/>

el enent ref="isG eaterThan"/>

el ement ref="islLessThan"/>

el enent ref="islLessEqual "/>

el enent ref="isNot Enpty"/>

el enent ref="isNot Equal "/ >

el ement ref="isNotNull"/>

el enent ref="isNot Paranet er Present"/>
el ement ref="isNot PropertyAvail abl e"/>
elenent ref="isNull"/>

el ement ref="isParaneterPresent"/>

el enent ref="isPropertyAvail abl e"/>
elenent ref="iterate"/>

<xs:attribute nane="id" type="xs:string" use="required"/>
<xs:attribute nane="paraneterd ass" type="xs:string"/>
<xs:attribute nane="paraneterMap" type="xs:string"/>
<xs:attribute nane="resultC ass" type="xs:string"/>
<xs:attribute nane="remapResul ts">

<XS:

si npl eType>
<xs:restriction base="xs: NMTOKEN' >
<xs:enuneration val ue="fal se"/>
<xs:enuneration val ue="true"/>
</xs:restriction>

</ xs: si npl eType>
</ xs:attribute>

</ xs: conpl exType>
</ xs: el enent >

<xs: el ement name="i sNot Par anet er Present " >
<xs:conpl exType ni xed="true">
<xs:choi ce m nCQccurs="0" maxCccur s="unbounded" >

<XS:
<XS:
<XS:
<XS:
<XS:
<XS:
<XS:
<XS:
<XS:
<XS:
<XS:
<XS:
<XS:
<XS:
<XS:
</ xs: choi ce>

el enent ref="isEnpty"/>

el ement ref="isEqual "/>

el enent ref="isG eaterEqual "/>

el ement ref="isG eaterThan"/>

el enent ref="islLessThan"/>

el ement ref="islLessEqual "/ >

el enent ref="isNot Enpty"/>

el ement ref="isNot Equal "/ >

el enent ref="isNotNull"/>

el ement ref="isNot Paranet er Present"/ >
el enent ref="isNot PropertyAvail abl e"/>
elenent ref="isNull"/>

el enent ref="isParaneterPresent"/>

el enent ref="isPropertyAvail abl e"/>
element ref="iterate"/>

<xs:attribute nane="prepend" type="xs:string"/>

</ xs: conpl exType>
</ xs: el enent >

<xs: el ement name="i sNot PropertyAvai |l abl e" >
<xs: conpl exType m xed="true">
<xs:choi ce m nQccurs="0" maxCccur s="unbounded" >

<XS:
<XS:
<XS:
<XS:
<Xs:

el ement ref="isEmty"/>

el ement ref="isEqual "/>

el ement ref="isG eaterEqual "/>
el ement ref="isG eaterThan"/>
el enent ref="islLessThan"/>
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<xs: el ement ref="islLessEqual"/>
<xs: el ement ref="isNot Enpty"/>
<xs:el ement ref="isNotEqual"/>
<xs:element ref="isNotNull"/>
<xs: el ement ref="isNotParaneterPresent"/>
<xs: el ement ref="isNotPropertyAvail abl e"/>
<xs:element ref="isNull"/>
<xs: el ement ref="isParaneterPresent"/>
<xs:el ement ref="isPropertyAvail able"/>
<xs:element ref="iterate"/>
</ xs: choi ce>
<xs:attribute name="prepend" type="xs:string"/>
<xs:attribute nane="property" type="xs:string" use="required"/>
</ xs: conpl exType>
</ xs: el ement >
<xs: el ement nanme="isEnmpty">
<xs:conpl exType mi xed="true">
<xs:choi ce m nCccurs="0" maxCccur s="unbounded" >
<xs: el ement ref="isEnmpty"/>
<xs:el ement ref="isEqual"/>
<xs:el ement ref="isG eaterEqual "/>
<xs: el ement ref="isG eaterThan"/>
<xs: el ement ref="islLessThan"/>
<xs:el ement ref="islLessEqual"/>
<xs: el ement ref="isNot Enpty"/>
<xs: el ement ref="isNotEqual"/>
<xs:element ref="isNotNull"/>
<xs: el ement ref="isNotParaneterPresent"/>
<xs: el ement ref="isNotPropertyAvail able"/>
<xs:element ref="isNull"/>
<xs: el ement ref="isParaneterPresent"/>
<xs:el ement ref="isPropertyAvail able"/>
<xs:element ref="iterate"/>
</ xs: choi ce>
<xs:attribute nane="prepend" type="xs:string"/>
<xs:attribute nane="property" type="xs:string"/>
</ xs: conpl exType>
</ xs: el ement >
<xs: el ement name="i sEqual ">
<xs:conpl exType m xed="true">
<xs:choi ce m nCccurs="0" maxCccur s="unbounded" >
<xs:el ement ref="isEmty"/>
<xs:el ement ref="isEqual"/>
<xs: el ement ref="isG eaterEqual "/>
<xs:el ement ref="isG eaterThan"/>
<xs: el ement ref="islLessThan"/>
<xs: el ement ref="islLessEqual"/>
<xs:el ement ref="isNotEmty"/>
<xs: el ement ref="isNotEqual"/>
<xs:element ref="isNotNull"/>
<xs: el ement ref="isNotParaneterPresent"/>
<xs: el ement ref="isNotPropertyAvail able"/>
<xs:element ref="isNull"/>
<xs:el ement ref="isParaneterPresent"/>
<xs: el enment ref="isPropertyAvail able"/>
<xs:element ref="iterate"/>
</ xs: choi ce>
<xs:attribute nane="prepend" type="xs:string"/>
<xs:attribute name="property" type="xs:string"/>
<xs:attribute name="conpareProperty" type="xs:string"/>
<xs:attribute nanme="conpareVal ue" type="xs:string"/>
</ xs: conpl exType>
</ xs: el ement >
<xs: el ement name="isNull">
<xs:conpl exType ni xed="true">
<xs: choi ce m nCccurs="0" maxQOccur s="unbounded" >
<xs:element ref="isEnmpty"/>
<xs: el ement ref="isEqual"/>
<xs:el ement ref="isG eaterEqual "/>
<xs:element ref="isG eaterThan"/>
<xs:element ref="islLessThan"/>
<xs: el ement ref="islLessEqual"/>
<xs: el ement ref="isNotEnpty"/>
<xs: el ement ref="isNotEqual "/ >
<xs:element ref="isNotNull"/>
<xs: el ement ref="isNot ParaneterPresent"/>
<xs: el ement ref="isNotPropertyAvail able"/>
<xs:element ref="isNull"/>
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<xs: el ement ref="isParaneterPresent"/>
<xs: el ement ref="isPropertyAvail able"/>
<xs:elenment ref="iterate"/>
</ xs: choi ce>
<xs:attribute nane="prepend" type="xs:string"/>
<xs:attribute nane="property" type="xs:string"/>
</ xs: conpl exType>
</ xs: el ement >
<xs: el ement name="isG eat er Equal ">
<xs:conpl exType m xed="true">
<xs:choi ce m nCccurs="0" maxCccur s="unbounded" >
<xs:el ement ref="isEmty"/>
<xs:el ement ref="isEqual"/>
<xs: el ement ref="isG eaterEqual "/>
<xs:element ref="isG eaterThan"/>
<xs: el ement ref="islLessThan"/>
<xs: el ement ref="islLessEqual"/>
<xs:el ement ref="isNotEmpty"/>
<xs: el ement ref="isNotEqual"/>
<xs:element ref="isNotNull"/>
<xs: el ement ref="isNotParaneterPresent"/>
<xs:el ement ref="isNotPropertyAvail able"/>
<xs:element ref="isNull"/>
<xs:el ement ref="isParaneterPresent"/>
<xs: el enment ref="isPropertyAvail able"/>
<xs:element ref="iterate"/>
</ xs: choi ce>
<xs:attribute nane="prepend" type="xs:string"/>
<xs:attribute name="property" type="xs:string"/>
<xs:attribute name="conpareProperty" type="xs:string"/>
<xs:attribute nanme="conpareVal ue" type="xs:string"/>
</ xs: conpl exType>
</ xs: el ement >
<xs: el ement nanme="isG eater Than">
<xs:conpl exType ni xed="true">
<xs: choi ce m nCccurs="0" maxQOccur s="unbounded" >
<xs:element ref="isEnmpty"/>
<xs: el enment ref="isEqual"/>
<xs:el ement ref="isG eaterEqual "/>
<xs: el ement ref="isG eaterThan"/>
<xs: el ement ref="islLessThan"/>
<xs: el ement ref="islLessEqual"/>
<xs: el ement ref="isNotEnpty"/>
<xs: el ement ref="isNotEqual "/>
<xs:element ref="isNotNull"/>
<xs: el ement ref="isNot ParaneterPresent"/>
<xs: el ement ref="isNotPropertyAvail abl e"/>
<xs:element ref="isNull"/>
<xs: el ement ref="isParaneterPresent"/>
<xs:element ref="isPropertyAvail able"/>
<xs:element ref="iterate"/>
</ xs: choi ce>
<xs:attribute nane="prepend" type="xs:string"/>
<xs:attribute nane="property" type="xs:string"/>
<xs:attribute nanme="conpareProperty" type="xs:string"/>
<xs:attribute nane="conpareVal ue" type="xs:string"/>
</ xs: conpl exType>
</ xs: el enent >
<xs: el ement nanme="islLessEqual ">
<xs: conpl exType m xed="true">
<xs: choi ce m nCccurs="0" maxQOccur s="unbounded" >
<xs:element ref="isEmpty"/>
<xs: el enment ref="isEqual"/>
<xs: el ement ref="isG eaterEqual "/>
<xs: el ement ref="isG eaterThan"/>
<xs: el ement ref="islLessThan"/>
<xs: el ement ref="islLessEqual"/>
<xs: el ement ref="isNot Enpty"/>
<xs: el ement ref="isNotEqual"/>
<xs:element ref="isNotNull"/>
<xs: el ement ref="isNotParaneterPresent"/>
<xs: el ement ref="isNotPropertyAvail able"/>
<xs:element ref="isNull"/>
<xs: el ement ref="isParaneterPresent"/>
<xs:el ement ref="isPropertyAvail able"/>
<xs:element ref="iterate"/>
</ xs: choi ce>
<xs:attribute nane="prepend" type="xs:string"/>
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<xs:attribute name="property" type="xs:string"/>
<xs:attribute nane="conpareProperty" type="xs:string"/>
<xs:attribute nane="conpareVal ue" type="xs:string"/>
</ xs: conpl exType>
</ xs: el ement >
<xs: el ement nanme="islLessThan">
<xs:conpl exType mi xed="true">
<xs: choi ce m nCccurs="0" maxQOccur s="unbounded" >
<xs:element ref="isEnmpty"/>
<xs: el ement ref="isEqual"/>
<xs:el ement ref="isG eaterEqual "/>
<xs: el ement ref="isG eaterThan"/>
<xs: el ement ref="islLessThan"/>
<xs: el ement ref="islLessEqual"/>
<xs: el ement ref="isNotEnmty"/>
<xs: el ement ref="isNotEqual "/ >
<xs:element ref="isNotNull"/>
<xs: el ement ref="isNotParaneterPresent"/>
<xs: el ement ref="isNotPropertyAvail abl e"/>
<xs:element ref="isNull"/>
<xs: el ement ref="isParaneterPresent"/>
<xs:el ement ref="isPropertyAvail able"/>
<xs:element ref="iterate"/>
</ xs: choi ce>
<xs:attribute nane="prepend" type="xs:string"/>
<xs:attribute nane="property" type="xs:string"/>
<xs:attribute name="conpareProperty" type="xs:string"/>
<xs:attribute nane="conpareVal ue" type="xs:string"/>
</ xs: conpl exType>
</ xs: el ement >
<xs: el ement nanme="i sNot Enpty" >
<xs:conpl exType mi xed="true">
<xs:choi ce m nQccurs="0" maxCccur s="unbounded" >
<xs: el ement ref="isEnmpty"/>
<xs:el ement ref="isEqual"/>
<xs:el ement ref="isG eaterEqual "/>
<xs: el ement ref="isG eaterThan"/>
<xs: el ement ref="islLessThan"/>
<xs: el ement ref="islLessEqual"/>
<xs: el ement ref="isNot Enpty"/>
<xs: el ement ref="isNotEqual"/>
<xs:element ref="isNotNull"/>
<xs: el ement ref="isNotParaneterPresent"/>
<xs: el ement ref="isNotPropertyAvail able"/>
<xs:element ref="isNull"/>
<xs: el ement ref="isParaneterPresent"/>
<xs:el ement ref="isPropertyAvail able"/>
<xs:element ref="iterate"/>
</ xs: choi ce>
<xs:attribute nane="prepend" type="xs:string"/>
<xs:attribute nane="property" type="xs:string"/>
</ xs: conpl exType>
</ xs: el ement >
<xs: el ement name="i sNot Equal ">
<xs:conpl exType m xed="true">
<xs:choi ce m nCccurs="0" maxCccur s="unbounded" >
<xs:el ement ref="isEmpty"/>
<xs:el ement ref="isEqual"/>
<xs: el ement ref="isG eaterEqual"/>
<xs: el ement ref="isG eaterThan"/>
<xs: el ement ref="islLessThan"/>
<xs: el ement ref="islLessEqual"/>
<xs:element ref="isNotEmpty"/>
<xs: el ement ref="isNotEqual"/>
<xs:element ref="isNotNull"/>
<xs: el ement ref="isNotParaneterPresent"/>
<xs: el ement ref="isNotPropertyAvail able"/>
<xs:element ref="isNull"/>
<xs:el ement ref="isParaneterPresent"/>
<xs: el enment ref="isPropertyAvail able"/>
<xs:element ref="iterate"/>
</ xs: choi ce>
<xs:attribute nane="prepend" type="xs:string"/>
<xs:attribute name="property" type="xs:string"/>
<xs:attribute name="conpareProperty" type="xs:string"/>
<xs:attribute nanme="conpareVal ue" type="xs:string"/>
</ xs: conpl exType>
</ xs: el ement >
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<xs: el enent nanme="i sNot Nul | ">
<xs:conpl exType mi xed="true">

<xs: choi ce m nCccurs="0"
<xs: el ement
<xs: el enent
<xs: el ement
<xs: el enent
<xs: el ement
<xs: el enent
<xs: el ement
<xs: el enent
<xs: el ement
<xs: el enent
<xs: el enent
<xs: el enent
<xs: el enent
<xs: el ement
<xs: el enent

</ xs: choi ce>

ref="
ref ="
ref="
ref="
ref="
ref="i
ref="i
ref ="
ref ="
ref="
ref ="
ref="
ref ="
ref="
ref="

maxQOccur s="unbounded" >
i SEmpty"/ >

i sequal "/ >

i sGreat er Equal "/ >

i sG eat er Than"/ >

i sLessThan"/ >
sLessEqual "/ >

sNot Enpt y"/ >
i sNot Equal "/ >
i sNot Nul I />

i sNot Par anet er Present "/ >
i sNot PropertyAvail abl e"/ >
isNull"/>

i sPar anet er Present "/ >

i sPropertyAvail abl e"/ >
iterate"/>

<xs:attribute nane="prepend" type="xs:string"/>
<xs:attribute nane="property" type="xs:string"/>

</ xs: conpl exType>
</ xs: el enent >
<xs: el enent nane="i sParanet er Present" >
<xs:conpl exType m xed="true">
<xs: choi ce m nCccurs="0"
<xs: el ement
<xs: el enent
<xs: el ement
<xs: el enent
<xs: el enent
<xs: el ement
<xs: el enent
<xs: el ement
<xs: el enent
<xs: el ement
<xs: el enent
<xs: el ement
<xs: el enent
<xs: el ement
<xs: el enent
</ xs: choi ce>

ref ="
ref="
ref ="
ref="
ref="
ref="
ref="
ref="
ref="
ref="
ref="
ref="i
ref="i
ref="i
ref="iterate"/>

maxQccur s="unbounded" >
i SEnpty"/>

i sequal "/ >

i sG eat er Equal "/ >

i sGreat er Than"/ >

i sLessThan"/>

i sLessEqual "/ >

i sNot Enpty"/>
i sNot Equal "/ >
i sNot Nul | "/ >

i sNot Par anet er Present "/ >
i sNot PropertyAvail abl e"/ >
sNul | />

sPar anet er Present "/ >
sPropertyAvail abl e"/ >

<xs:attribute nane="prepend" type="xs:string"/>

</ xs: conpl exType>
</ xs: el enent >
<xs: el ement nanme="isPropertyAvail abl e">
<xs:conpl exType mi xed="true">

<xs: choi ce m nCccurs="0"
<xs: el ement

<xs: el enent

<xs: el ement

<xs: el enent

<xs: el ement

<xs: el enent

<xs: el ement

<xs: el enent

<xs: el ement

<xs: el enent

<xs: el enent

<xs: el enent

<xs: el ement

<xs: el ement

<xs: el enent

</ xs: choi ce>

ref
r ef

ref="
ref="
ref="
ref="
ref="
ref="

ref ="
ref="
ref ="
ref="i
ref="
ref="
ref="

maxQOccur s="unbounded" >
i SEmpty"/ >

i sequal "/ >

i sGreat er Equal "/ >

i sG eat er Than"/ >

i sLessThan"/>

i sLessEqual "/ >

i sNot Enpty"/ >
i sNot Equal "/ >
i sNot Nul I />

i sNot Par anet er Present "/ >
i sNot PropertyAvail abl e"/ >
sNul I "/ >

i sPar anet er Present "/ >

i sPropertyAvail abl e"/ >
iterate"/>

<xs:attribute nane="prepend" type="xs:string"/>
<xs:attribute nane="property" type="xs:string" use="required"/>

</ xs: conpl exType>
</ xs: el enent >
<xs: el enent nane="iterate">
<xs:conpl exType m xed="true">
<xs: choi ce m nCccurs="0"

maxQccur s="unbounded" >

<xs:el ement ref="isEmty"/>

<xs:el ement ref="isEqual"/>
<xs: el ement ref="isG eaterEqual "/>
<xs: el ement ref="isG eaterThan"/>
<xs: el ement ref="islLessThan"/>
<xs: el ement ref="islLessEqual"/>
<xs:el ement ref="isNotEmpty"/>
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<xs: el ement ref="isNotEqual "/>

<xs:element ref="isNotNull"/>

<xs: el ement ref="isNotParaneterPresent"/>

<xs: el ement ref="isNotPropertyAvail abl e"/>

<xs:element ref="isNull"/>

<xs: el ement ref="isParaneterPresent"/>

<xs:el ement ref="isPropertyAvail able"/>

<xs:element ref="iterate"/>
</ xs: choi ce>
<xs:attribute nane="open" type="xs:string" use="required"/>
<xs:attribute nane="cl ose" type="xs:string" use="required"/>
<xs:attribute name="conjunction" type="xs:string" use="required"/>
<xs:attribute nane="property" type="xs:string"/>
<xs:attribute name="prepend" type="xs:string"/>

</ xs: conpl exType>
</ xs: el ement >
<xs: el ement nane="paraneter">
<xs:conpl exType>
<xs:attribute
<xs:attribute
<xs:attribute
<xs:attribute
<xs:attribute
<xs:attribute
<xs:attribute
<xs:attribute
<xs:attribute
<xs:attribute

nanme="property" type="xs:string" use="required"/>
name="col um" type="xs:string"/>

name="nul | Val ue" type="xs:string"/>

name="type" type="xs:string"/>

nanme="dbType" type="xs:string"/>

name="si ze" type="xs:string"/>

nane="scal e" type="xs:string"/>

name="preci si on" type="xs:string"/>

nane="t ypeHandl er" type="xs:string"/>

name="di rection">

<xs: si npl eType>

<xs:restriction base="xs: NMTOKEN' >
<xs:enuneration val ue="I|nput"/>
<xs:enuneration val ue="CQutput"/>
<xs:enuneration val ue="1nput Qut put"/>
</xs:restriction>

</ xs: si npl eType>
</xs:attribute>

</ xs: conpl exType>
</ xs: el ement >
<xs: el ement
<xs: conpl exType>
<Xs: sequence>

<xs: el ement

nanme="par anmet er Map" >

ref="paraneter" m nCccurs="0" nmaxOccurs="unbounded"/ >

</ xs: sequence>

<xs:attribute
<xs:attribute
<xs:attribute
</ xs: conpl exType>
</ xs: el enent >
<xs: el ement
<xs:conpl exType>
<XS:sequence>

<xs: el enent

nane="i d" type="xs:string" use="required"/>
name="cl ass" type="xs:string" />
nane="ext ends" type="xs:string"/>

nanme="par anmet er Maps" >

ref =" par amet er Map" nmaxQccur s="unbounded"/ >

</ xs: sequence>

</ xs: conpl exType>
</ xs: el ement >
<xs: el ement name="property">
<xs: conpl exType>
<xs:attribute
<xs:attribute
</ xs: conpl exType>
</ xs: el ement >
<xs:el ement name="result">
<xs:conpl exType>
<xs:attribute
<xs:attribute
<xs:attribute
<XS:Ss

name="nanme" type="xs:string" use="required"/>
nane="val ue" type="xs:string" use="required"/>

nanme="property" type="xs:string" use="required"/>
name="col um" type="xs:string"/>
nanme="| azylLoad" >
i mpl eType>
<xs:restriction base="xs: NMTCKEN' >
<xs: enuneration val ue="fal se"/>
<xs:enuneration val ue="true"/>
</xs:restriction>

</ xs: si npl eType>
</ xs:attribute>

attribute
attribute
attribute
attribute
attribute

<XS:
<XS:
<XS:
<XS:
<Xs:

nane="sel ect" type="xs:string"/>
nane="nul | Val ue" type="xs:string"/>
nane="type" type="xs:string"/>
nanme="dbType" type="xs:string"/>
name="col uml ndex" type="xs:string"/>
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<xs:attr
<xs:attr
</ xs: conpl exType

</ xs: el ement >
<xs:el ement name="ar gune
<xs: conpl exType>
<xs:attr
<Xs:attr
<xs:attr
<xs:attr
<xs:attr
<xs:attr
<xs:attr
<xs:attr
<xs:attr
</ xs: conpl exType

</ xs: el ement >
<xs:el ement nanme="constr
<xs: conpl exType>
<Xs:sequ

</ xs: seq
</ xs: conpl exType

</ xs: el enent >
<xs: el ement name="result
<xs: conpl exType>
<XS:sequ

</ xs: seq
<xs:attr
<xs:attr
<xs:attr
<xs:attr
</ xs: conpl exType

</ xs: el enent >
<xs: el enent nane="result
<xs: conpl exType>
<XS:sequ

</ xs: seq
</ xs: conpl exType

</ xs: el enent >
<xs: el enent nane="sel ect
<xs: conpl exType
<xs: cho

</ xs:cho
<xs:attr
<xs:attr
<xs:attr
<xs:attr
<xs:attr
<xs:attr
<xs:attr
<xs:attr
<xs:attr

i bute
i bute
>

nane="r esul t Mappi ng" type="xs:string"/>
nanme="t ypeHandl er" type="xs:string"/>

nt" s

i bute name="ar gument Nane" type="xs:string" use="required"/>
i bute nane="col um" type="xs:string"/>

i bute name="sel ect" type="xs:string"/>

i bute name="nul | Val ue" type="xs:string"/>

i bute name="type" type="xs:string"/>

i bute nane="dbType" type="xs:string"/>

i but e name="col uml ndex" type="xs:string"/>

i but e nane="resul t Mappi ng" type="xs:string"/>

i bute nane="typeHandl er" type="xs:string"/>

>

uctor">

ence>

<xs: el ement ref="argunment" maxQOccurs="unbounded"/ >
uence>

>

Map" >

ence>

ref ="constructor” m nCccurs="0" maxCccurs="1"/>
ref="result" m nCccurs="0" maxCccur s="unbounded"/ >
ref ="discrimnator" m nCccurs="0" maxCccurs="1"/>

ref ="subMap" m nCccur s="0" maxOccur s="unbounded"/ >

<xs: el enent
<xs: el ement
<xs: el enent
<xs: el enent

uence>

i bute name="id" type="xs:string" use="required"/>

i bute name="cl ass" type="xs:string" use="required"/>
i bute name="extends" type="xs:string"/>

i bute nane="groupBy" type="xs:string"/>

>
Maps" >

ence>
<xs: el ement
uence>

>

ref="resul t Map" maxCOccur s="unbounded"/ >

"
m xed="true">

ce m nQOccurs="0" maxQccur s="unbounded" >
<xs: el ement ref="include"/>

<xs: el ement ref="dynamc"/>

<xs:el ement ref="isEnmpty"/>

<xs:el ement ref="isEqual"/>

<xs:el ement ref="isG eaterEqual "/>
<xs: el ement ref="isG eaterThan"/>

<xs:el ement ref="islLessThan"/>

<xs: el ement ref="islLessEqual"/>

<xs: el ement ref="isNotEmty"/>

<xs: el ement ref="isNotEqual"/>

<xs:element ref="isNotNull"/>

<xs: el ement ref="isNotParaneterPresent"/>
<xs: el ement ref="isNotPropertyAvail able"/>
<xs:element ref="isNull"/>

<xs:el ement ref="isParaneterPresent"/>
<xs:el ement ref="isPropertyAvail able"/>
<xs:element ref="iterate"/>

<xs: el ement ref="generate"/>

ice>

i bute name="id" type="xs:string" use="required"/>
i but e name="paraneterC ass" type="xs:string"/>
i bute nanme="resul t Map" type="xs:string"/>

i bute name="resul td ass" type="xs:string"/>
i but e nane="par anet er Map" type="xs:string"/>
i but e nanme="cacheMbdel " type="xs:string"/>

i bute nane="listd ass" type="xs:string"/>

i bute nane="extends" type="xs:string"/>

i bute nane="renmapResul ts">

<xs: si npl eType>
<xs:restriction base="xs: NMTOKEN' >
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<xs:enuneration val ue="fal se"/>
<xs:enumneration value="true"/>
</xs:restriction>
</ xs: si npl eType>
</xs:attribute>
</ xs: conpl exType>
</ xs: el ement >
<xs: el ement nanme="sel ect Key" >
<xs: conpl exType>
<xs: si npl eCont ent >
<xs: ext ensi on base="xs:string">
<xs:attribute name="property" type="xs:string" use="required'/>
<xs:attribute nane="type" use="required">
<xs: si npl eType>
<xs:restriction base="xs: NMTCKEN' >
<xs:enuneration val ue="post"/>
<xs:enuneration val ue="pre"/>
</xs:restriction>
</ xs: si npl eType>
</xs:attribute>
<xs:attribute nane="resultC ass" type="xs:string" use="required"/>
</ xs: ext ensi on>
</ xs: si npl eCont ent >
</ xs: conpl exType>
</ xs: el ement >
<xs: el ement name="sqgl Map" >
<xs: conpl exType>
<XSs: sequence>
<xs:element ref="alias" m nQccurs="0"/>
<xs: el ement ref="cacheMddel s" m nCccurs="0"/>
<xs: el ement ref="result Maps" m nCccurs="0"/>
<xs:el ement ref="statements" m nCccurs="0" />
<xs:el ement ref="paranmeterMaps" m nCccurs="0"/>
</ xs: sequence>
<xs:attribute nane="nanespace" type="xs:string" use="required"/>
</ xs: conpl exType>
</ xs: el ement >
<xs: el ement nane="sql ">
<xs:conpl exType mi xed="true">
<xs: choi ce m nCccurs="0" maxQOccur s="unbounded" >
<xs:el ement ref="dynamc"/>
<xs:el ement ref="isEmty"/>
<xs:el ement ref="isEqual"/>
<xs: el ement ref="isG eaterEqual "/>
<xs:el ement ref="isG eaterThan"/>
<xs: el ement ref="islLessThan"/>
<xs: el ement ref="islLessEqual"/>
<xs:el ement ref="isNotEmty"/>
<xs: el ement ref="isNotEqual"/>
<xs:element ref="isNotNull"/>
<xs: el ement ref="isNotParaneterPresent"/>
<xs: el ement ref="isNotPropertyAvail able"/>
<xs:element ref="isNull"/>
<xs:el ement ref="isParaneterPresent"/>
<xs: el enment ref="isPropertyAvail able"/>
<xs:element ref="iterate"/>
</ xs: choi ce>
<xs:attribute nane="id" type="xs:string" use="required"/>
</ xs: conpl exType>
</ xs: el ement >
<xs: el ement nane="st at enent ">
<xs:conpl exType mi xed="true">
<xs:choi ce m nQccurs="0" maxCccur s="unbounded" >
<xs: el ement ref="include"/>
<xs:el ement ref="dynamc"/>
<xs:el ement ref="isEnmpty"/>
<xs: el ement ref="isEqual"/>
<xs: el ement ref="isG eaterEqual "/>
<xs:el ement ref="isG eaterThan"/>
<xs: el ement ref="islLessThan"/>
<xs: el ement ref="islLessEqual"/>
<xs: el ement ref="isNotEmty"/>
<xs: el ement ref="isNotEqual"/>
<xs:element ref="isNotNull"/>
<xs: el ement ref="isNotParaneterPresent"/>
<xs: el ement ref="isNotPropertyAvail abl e"/>
<xs:element ref="isNull"/>
<xs:el ement ref="isParaneterPresent"/>
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</ xs: el enent >

<XS:
<XS:
</ xs: choi ce>
<xs:attribute
<xs:attribute
<xs:attribute
<xs:attribute
<xs:attribute
<xs:attribute
<xs:attribute
<xs:attribute

el enment
el enent

ref="i
ref="i

<xs: si npl eType>
<xs:restriction base="xs: NMTOKEN' >
<xs:enuneration val ue="fal se"/>
<xs:enuneration val ue="true"/>
</xs:restriction>
</ xs: si npl eType>
</xs:attribute>
</ xs: conpl exType>

<xs: el ement nanme="st at enents">

<xs:conpl exType>

sPropertyAvail abl e"/ >
terate"/>

name="id" type="xs:string" use="required"/>
name="par anmet er Cl ass" type="xs:string"/>
name="resul t Map" type="xs:string"/>
name="resul t d ass" type="xs:string"/>
name="par amet er Map" type="xs:string"/>
name="|i st C ass" type="xs:string"/>
name="cacheMdel " type="xs:string"/>
name="r emapResul t s" >

<xs: choi ce maxQccur s="unbounded" >
ref="sql"/>
ref ="statenent"/>

<XS:
<XS:
<XS:
<XS:
<XS:
<XS:
<XS:
</ xs: choi ce>

</ xs: conpl exType>

</ xs: el enent >

el enent
el enent
el enent
el enent
el enent
el enent
el enent

<xs: el ement nanme="typeAlias">

<xs:conpl exType>
<xs:attribute nane="alias" type="xs:string" use="required"/>
<xs:attribute nane="type" type="xs:string" use="required"/>

</ xs: conpl exType>

</ xs: el enent >

<xs: el ement name="update">
<xs:conpl exType mi xed="true">

<xs: choi ce m nCccurs="0"
<XS:
<XS:
<XS:
<XS:
<XS:
<XS:
<XS:
<XS:
<XS:
<XS:
<XS:
<XS:
<XS:
<XS:
<XS:
<XS:
<XS:
<XS:
</ xs: choi ce>
<xs:attribute
<xs:attribute
<xs:attribute
<xs:attribute
<xs:attribute

</ xs: el enent >
</ xs: schema>

el enent
el enent
el enent
el enment
el enent
el ement
el enent
el ement
el enent
el enent
el enent
el enent
el enent
el enent
el enent
el enent
el enent
el enent

ref="i

nsert"/>

ref ="update"/ >
ref="del ete"/>
ref="sel ect"/>
ref ="procedure"/ >

ref="i

maxQccur s=" unbounded" >

ncl ude"/ >

ref="generate"/>
ref="dynam c"/>

ref="i
ref="i
ref="i
ref="i
ref="i
ref="i
ref="i
ref="i
ref="i
ref="i
ref="i
ref="i
ref="i
ref="i
ref="i

<xs:si mpl eType>

<xs:restriction base="xs: NMTCKEN' >

<xs: enuneration val ue="fal se"/>

<xs:enuneration val ue="true"/>

</xs:restriction>

</ xs: si npl eType>
</ xs:attribute>

</ xs: conpl exType>

sEmpty"/ >

sEqual "/ >

sG eat er Equal "/ >
sG eat er Than"/ >
sLessThan"/ >
sLessEqual "/ >

sNot Enpt y"/ >
sNot Equal "/ >
sNot Nul | "/ >

sNot Par anet er Present "/ >
sNot Pr opert yAvai |l abl e"/ >
sNul | */ >

sPar anet er Present "/ >
sPropertyAvail abl e"/ >
terate"/>

name="id" type="xs:string" use="required"/>
nane="par anet er Map" type="xs:string"/>
nanme="par anmet er Cl ass" type="xs:string"/>
name="ext ends" type="xs:string"/>

nanme="r emapResul t s" >
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