IBATIS Data Mapper Developer Guide

Table of Contents

L iBATISDEAMEADDEL .. ceeitieeeiit ettt ettt et e ettt et e et a et e 2
1.1 WhEE'SCOVEIEUNEIE ...ttt r e e 2
L2 DISCIAIMIEY ...ttt e ettt e e et ettt e e e et e et bbb e e e e e e e e e rn e e 2

22 1Y =TT [ ot (P 2
228 VLY 4= 0 [0S 1 o (o 1 3
A o [0 11V o (o= ] | o PP 3

3. WOrKingWith DEBLAIMEDS ... cceeitiiieiii ettt ettt et e e e e e e b e e enen s 4
3.1. What'sinaDataMap definition file, anyway? .........cooouiiiiiiiiii e 4
I V= o0 1= o IS (0 1 £ N 6

A S = =001 1 1Y/ == P 7
VAV (0= o I 0701~ o 1 1= 8
I T I 111 PP SSPPPPRRIN 8
3.2.4. Statement-type Element AtrDULES ..........ooviiiiieii e 9
3.3. Parameter Mapsand INliNEParamEters .........cc.uiiiuiiiieiii et 12
3.3.1. <parameterMap> attriDULES .......ccoviiii e e e 13
3.3.2. <paramEter>ElOMENLS ........iiri e e 13
3.3.3. ININEPAraMELEr M@DS ....ceeeiiiee e et e e 15
3.3.4. Standard TYPEParaMELENS ......ccceuieieieii et 16
3.3.5.MaporIDictionary TYPEParamMeters ........cceuuieuieeiiae e e eeenns 16
B4 RESUITIVIADS ...ttt ettt e e e 17
341 EXteNdiNg rESUITIMIADS ... ccvueiiieeii e et e e et e e e e e e e e e e e e e e e e eaes 18
3.4.2. parameterMap attriDULES ... ccve e e e e e e 18
A3 IMPlICITRESUIEIM@DS ...t e e 19
3.4.4. Primitive Results (i.e. String, Integer, Boolean) ...........ccooveviiiiiiiiiiiiiii e 19
3.4.5. MapSWIth RESUIM@DS ... .ceneiitiei e e 20
3.4.6. Complex Properties (i.e. aproperty of aclassdefined by theuser) ...........cccooeeiieiennin. 20
3.4.7. AVOIdiNg NHLSEECIS (Li1) wouniiiiieiii i e e e e e e 21
3.4.8. Complex ColleCtioN PrOPEItiES .. .vvve e e e e 21
3.4.9. Avoiding N+1 Selects (1M and M:iN) ... e 22
3.4.10. Composite Keysor Multiple Complex Parameters Properties..........ccoovevvevinevnnnnnee. 22
3.5. Supported Typesfor Parameter Mapsand ReSUIt MapS ..........oovvviiiieiiiiiieeiii e 23
T PO 23
1TSS 24
3.6.CAChEMOUEIS ... 24
3.6.1. Read-Only VS. REAANVIITE .....oiieiii et 24
38,2, CaCNETY S ettt ettt et e a e 24
3.6.3.“MEMORY"” (com.ibatis.db.sglmap.cache.memory.MemoryCacheController) ............ 25
3.6.4."LRU” (com.ibatis.db.sgqlmap.cache.lru.LruCacheController) ...........coooveiiiiiiiiennnn, 25
3.6.5.“FIFO" (com.ibatis.db.sglmap.cache.fifo.FifoCacheController) ............ccoooevvvinnnnnnnn. 26
G )Y o o P 26
3.7.1.Binary Conditional EIEMENLS ..........oovuiiiiiiiiieiii e 28
3.7.2.Unary Conditional EIEMENES ........uuiiiiiiieiiii ettt 28
3.7.3. SimpleDynamic SQL EIEMENLS ........cccuuuiiiiiiiiieeeii e 29

4. JAVADEVEIOPEN GUIE ...ttt ettt ettt et et e et e e e e e et e ea e ee 30

4.1. Instaling iBATISDataMapper fOr JAVA .......ccuuiiiinieiiii et e e e e e e e e e e 30
4.1.1. JARFIlesand DepenENCIES .......cvvvuieii e ee e e 30
4.1.2. Upgrading from version LX tOVEISION 2.X .....ceeeuunieiiiiiieiiiiineeeeiiin e e e eenees 31

4.2. Configuring the DataMapper fOr JAVA .........uueiiiiii e 32
4.2.1. DaAaMapPer ClIENES .....ceeeriieiiit e 32
4.2.2. DataMapper Configuration File (SgIMapConfig.xml) .........cocoiiiiiiiiiiiiiiiiieeeeenn. 33
4.2.3. DataMapper Configuration EIemMents ...........ccoviiiiiiiiiiiiiie e e 33

4.3. Programming withiBATIS DataMapper: TheJaVaAPl ........ccoviiiiiiiiiiiieeeeee e 37
G B @ 0 1o |01 7= 1 (o] o [PPSR 38
I B - 14 1= o1 o] = PP 38




iBATIS Data Mapper Developer

Guide

4.3.3.Global (DISTRIBUTED) TranSaCtioNS ...........oeieeriieeiiiiaeeieiiae e et e e e e 39

A3 BECNES ...t 40
4.3.5. Executing Statementsviathe SQIMapCHent APl ...........ooiiiiiiiiiiii e, 41

4.4. TheOnePage JaAVaBEaNS COUISE ... .cuuueieteeeeee et e ettt e e e e et e e et e e et e e et e e e e e et e e et aeeaneeaes 44
4.5. Logging SglMap Activity with Jakarta CommonsLOogging .........veveeveneieiiinieieiiineeeeiiineeeenen 45
4.5 1. LOgCONTIGUIBLTION ....eeeeeiieieii ettt ettt e e e e e et e eenens 45

4.6. SimpleDataSource (com.ibatis.common.jdbC.*) ........coouuiiiiiiiiiii e 46
4.7. ScriptRunner (com.ibatis.common.jabC. ) .....ccuuiiiii e 47
4.8. Resources (Com.ibatiS.COMMON.FESOUICES. ) ....uuuiiieeeii e e e e e et e et e e e e e e et e e s e e e e aaanaees 48
5. INET DEVEIOPEr GUITE .. .ceviieeiiiii et e e et e e e e e et e e e e e et e e et e e et e e et e eeanaeees 49
5.1. Ingtalling the DataMapper fOr INET ......uiiiiiii ittt e e eeees 49
5.1.1. SEtupthe DistribULION ......c.ouniiii e 49

5.1.2. Add ASSEMDIY REFEIENCES ......ceieii et 49

5.1.3. Add XML FHEITEMS ... 50

5.2. Configuring the DataMapper fOr INET .......uiiiiiiiiiiiiei e e e e 50
5.2.1. DataMapper CHENES .....uuiiiiiieii e e e e e e e e e e e e e e e aan s 50
5.2.2. DataMapper Configuration File (SgIMapper.config) .........c.evveveeiiniiiiiiiineiiiiineecennn 50

5.2.3. DataMapper Configuration EI&MENtS ..........ccouuiiiiiiiiiiiiii e 51

5.3. Programming with iBATIS DataMapper: The NET APl ... 54
5.3.1. Building aSqIMapper INSLANCE ... .ceuniiiieiei e e 55
5.3.2. EXploring the SQIMapper APl ......coun e e 56

5.3.3. Using Explicit and AUtomatic TranSaCtioNS ..........oevvuieiiieeeii e e e e e e e e 58

5.3.4. Coding Examples[TODO: Review fromhere] ..........ccoiviiiiiiiiiiiiiiiieceeeee 59

5.4. Logging SgiMap Activity with Apache LOGANEL .........coovuniiiiiiiiie e 61
5.4.1.LOgCONFIQUIBLION .....eiiiitieeeeit ettt et e et et e e et e e e e e eees 61

1. IBATIS Data Mapper

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

1.1. What's covered here

This Guide covers the Java and .NET implementations of iBATIS Data Mapper.

iBATIS Data Mapper for Javaversion 2.x
iBATIS Data Mapper for .NET version 1.x

Since iBATIS relies on an XML descriptor to create the mappings, much of the materia applies to both imple-
mentations. When a section pertains to only one implementation, it is labeled "Java Only" or ".NET only". If
you are not using that implementation, you may safely skip that section. (No worries, mate.)

For installation instructions, see the Java or .NET Developer Guide (Sections 6 and 7).

A Tutoria is also available. We recommend reviewing the Tutorial for your platform before reading this Guide.

1.2. Disclaimer

iBATIS MAKES NO WARRANTIES, EXPRESS OR IMPLIED, AS TO THE INFORMA-
TION IN THIS DOCUMENT. The names of actual companies and products mentioned herein
may be the trademarks of their respective owners.

2. The Big Picture

iBATIS is asimple but complete framework that makes it easy for you to map your objects to your SQL state-
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ments or stored procedures. The iIBATIS team follows a common sense philosophy: obtain 80% of data access
functionality using only 20% of the code.

2.1. What does it do?

Developers 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 0-321-12742-0].

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

2.2. How does it work?

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

Separating SQL code from programming code

Passing input parametersto 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 Data Mapper 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 Map or
JavaBean (if you are using Java) or a IDictionary or property object (if you are using .NET).

Tip

The object does not need to be part of a special object hierarchy or implement a specia interface.
(Which is why we call them "plain-old" objects.) Whatever you are already using should work just
fine.

Figure 1 diagrams the iBATIS workflow.

Figure 1. iBATIS Data Mapper wor kflow

Here's a high level description of the workflow diagrammed by Figure 1:

1. Provide a parameter, either as an object or a native type. The parameter can used to set runtime values in
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 re-
turn the result.

3. Inthe case of an update, the number of rows affected is returned. In the case of a query, asingle object, or a
collection of objects is returned. Like the parameter, the result object, or collection of objects, can be a
plain-old object or a native type. The result can also be given as XML..

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:

Mapper. map().insert("insertLineltent,linelten); // Java

If your database is generating the primary keys, the generated key can be returned from this method call, like

3
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this:

MyKey = Mapper.map().Insert("InsertLineltent, Lineltem); // .NET

Example 1 show how the XML descriptor for "InsertLineltem” might look.

Example 1. The" InsertLineltem" descriptor

<insert id="InsertLineltent paraneterd ass="Linelteni>
| NSERT | NTO [ Li neslteni
(Order_Id, LineltemLineNum Iteml|d, Lineltem Quantity, LineltemUnitPrice)
VALUES
(#Order. | d#, #LineNunber#, #ltem |d#, #Quantity#, #ltem ListPrice#)
<sel ectKey resultC ass="int" keyProperty="id" >
SELECT @@ DENTITY AS | D
</ sel ect Key>

</insert>

The <selectK ey> 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:
I Li st productList = Mapper. Map(). QueryForList("sel ect Product", st Category); // .NET

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

Obj ect product = Mapper. map(). queryFor Obj ect ("sel ect Product”, product Key); // Java

Of course, there's more, but thisisiBATIS from 10,000 meters. (For alonger, gentler introduction, see the Tuto-
rial.) Section 3 describes the Data Map definition files -- where the statement for "InsertLineltem" would be de-
fined. The Developers Guide for your platform (Section 4 or 5) describes the "bootstrap” configuration file that
exposes iBATIS to your application.

3. Working with Data Maps

If you want to know how to configure and install iBATIS, see the Developer Guide for your platform (Section 4
or 5). 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 inter-
acts with your database. As mentioned, the Data Map definition is an XML descriptor file. By using a service
routine provided by iBATIS, the XML descriptors are rendered into a client object. To access your Data Maps,
your application callsthe client object and passes in the name of the statement you need.

The real work of using iBATIS is not so much in the application code, but in the XML descriptors that iBATIS
renders. Instead of monkeying with application source code, you monkey with XML descriptors instead. The

benefit is that the XML descriptors are much better suited to the task of mapping your object properties to
database entities.

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

If you read the Tutorial, you've aready seen some simple Data Map examples, like the one shown in Example 2.

Example 2. A ssimple Data Map (.NET)

<?xm version="1.0" encodi ng="UTF-8" ?>
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<sql Map nanme="Li nel tent xm ns: xsi ="http://ww. w3. or g/ 2001/ XM_Schena- i nst ance"
xsi : noNanespaceSchenaLocati on="http://i bati snet. sf.net/schemaV1l/ Sql Map. xsd" >

<al i as>
<typeAlias alias="Linelten assenbl y="NPetshop. Domai n.dl|"
cl ass="NPet shop. Dormai n. Bi | | i ng. Li neltemt' />

</ al i as>

<st at enent s>
<insert id="InsertLineltenl paraneterd ass="Linelteni>

I NSERT | NTO [ Li nesltemn

(Order_Id, LineltemLineNum Iteml|d, Lineltem Quantity, LineltemUnitPrice)
VALUES

(#Order. | d#, #Li neNunber#, #ltem |d#, #Quantity#, #ltem ListPrice#)

</insert>
</ st at enent s>

</ sql Map>

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

mapper. I nsert("InsertLineltent, Linelten); // C#

No fuss, no muss. Likewise, see Example 3 for asimple select statement.

Example 3. A simple Data Map (Java)

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

<sgl Map nanespace=" Pr oduct” >

<sel ect id="sel ectProduct”
par anet er 0 ass="com i bati s. exanpl e. Product”
resul t Gl ass="com i batis. exanpl e. Product” >

sel ect

PRD ID as id,

PRD_DESCRI PTI ON as descri ption
f r om PRODUCT

where PRD I D = #i d#

</ sel ect >
</ sql Map>

In Example 3, 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.

<em>A Quick Glance at Inline Parameter s</em>

Although further details are elsewhere (see Section TODO:), here is a quick intro to inline-parameters. Inline
parameters can be used inside of any type of SQL statement. For example:

<statenment id="insertProduct” inline-paranmeters="true”>
insert into PRODUCT (PRD_I D, PRD_DESCRI PTI ON)
val ues (#id#, #description#);

</ st at ement >

In our example, the inline parameters are #id# and #description#. Each represents an object property that will be
used to populate the statement parameter in-place. Here, the Product class is expected to have id and description
properties that can be read for a value to be placed in the statement in place of the corresponding property token.
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So for a statement that is passed a Product with id=5 and description="dog”, the statement might be executed as:

insert into PRODUCT (PRD_I D,
PRD_DESCRI PTI ON) val ues (5, ‘dog’);

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 4 shows a Data Map that specifies a cache,
and uses a <parameterMap> and a <resultMap> to keep our SQL pristine.

Example 4. A Data M ap definition file with some bells and whistles (Java)

<?xm version="1.0" encodi ng="UTF-8" ?>
<sgl Map nanespace=" Pr oduct” >

<typeAlias alias="product” type="comi batis.exanple.Product” />

<cacheMbdel i d="product Cache” type="LRU >
<flushl nterval hours="24"/>
<property name="si ze” val ue="1000" />
</ cacheMbdel >

<par anmet er Map i d=" pr oduct Par anf cl ass="product”>
<par aneter property="id"/>
</ par anet er Map>

<resul t Map i d="product Result” cl ass="product”>

<result property="id” colum="PRD_|D"/>

<result property="description” col um="PRD _DESCRI PTI ON'/ >
</resul t Map>

<sel ect id="getProduct” paraneter Map="product Par ani >
sel ect * from PRODUCT where PRD ID = ?
</ sel ect >

</ sql Map>

In Example 4, <parameterMap> maps the SQL "?" to the product id property. The <resultMap> maps the
columns to our object properties. The <cacheM odel> keeps the result of the last one thousand of these queriesin
active memory for up to 24 hours.

Example 4 is longer and more complex than Example 3, but considering what you get in return, it seems like a
fair trade. (A bargain even.)

Many "agile" developers would start with something like Example 3 and add features like caching later. If you
changed the Data Map from Example 3 to Example 4, you would not have to touch your application source code
at al. You can start smple 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 elements in one Data Map and then use them in another. Use discretion and or-
ganize the statements and maps appropriately for your application by finding some logical way to group them.

3.2. 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 3.2.1 and 3.2.2 for more.)

If the case is simple, the Mapped Statement can reference the parameter and result classes directly. Mapped
Statements also support caching, through reference to a Cache Model element. Example 5 shows the syntax for
a statement element.
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Example 5. Statement element syntax

<st at enent i d="st at enent Nange”

[ par amet er Map=" nanef Par anet er Map” ]
[ par amet er Gl ass="sone. cl ass. Nane” ]
[ resul t Map="namef Resul t Map” ]

[resul t O ass="sone. cl ass. Nane” ]

[ cacheModel =" naneOF Cache” ]

[ xm Resul t Nane="nanme Resul t ]

sel ect * from PRODUCT where PRD_I D = [?| #pr opert yNanme#]
order by [ $si npl eDynam c$]

</ st at enent >

In Example 5, the [bracketed] parts are optional and in some cases only certain combinations are allowed. So it
is perfectly legal to have a Mapped Statement as simple as shown by Example 6.

Example 6. A simplistic Mapped Statement

<statenent id="insertTestProduct” >
insert into PRODUCT (PRD_I D, PRD DESCRI PTION) values (1, “Shih Tzu”)
</ st at enent >

Example 6 is obviously unlikely, but it does shows that you can use iBATIS to execute arbitrary SQL state-
ments. More likely, you will use the object mapping features with Parameter Maps (Section 3.4) and Result
Maps (Section 3.5), where the magic happens.

3.2.1. Statement Types

The <statement> element is a general “catch all” element that can be used for any type of SQL statement. Gen-
eraly it is a good idea to use one of the more specific statement-type elements. The more specific elements use
attributes that are more intuitive. The specific elements may also provide additional features that the general
<statement> element does not. Table 1 summarizes the statement-type elements and their supported attributes
and features.

Table 1. The six statement-type elements

Statement Element Attributes Child Elements Methods
<statement> ) . )
id Al dynanmic el enents |insert
par anet er Cl ass updat e
resul td ass del ete
par anet er Map Al'l query nethods
resul t Map
cacheMbdel
xm Resul t Narme
<insert> ) . )
id Al'l dynam c el enents |insert
par anet er Cl ass <sel ect Key> updat e
par anet er Map del ete
<update> ) ) )
id Al dynamic el enents |insert
par anet er d ass updat e
par anet er Map del ete




iBATIS Data Mapper Developer

Guide
<delete> _ ) _
id Al'l dynam c el enents |[insert
par anet er d ass updat e
par anet er Map del ete
<select> _ )
id Al dynamic elenents |All query nethods
par anet er d ass
resul t Cl ass
par anet er Map
resul t Map
cacheModel
<procedure> _ ) _
id Al dynanmic elenents |insert
par anet er Cl ass updat e
resul t Gl ass del ete
par anet er Map Al'l query nethods
resul t Map
xm Resul t Narme

The various attributes used by statement-type elements are covered in Section 3.2.4.

3.2.2. Stored Procedures

iBATIS Data Mapper treats stored procedures as yet another statement type. Example 7 shows a ssimple Data
Map hosting a stored procedure.

Example 7. A Data Map using a stored procedure

<l-- Java -->
<par anet er Map i d="swapPar anet ers" cl ass="Map" >
<par amet er property="emnmil 1" jdbcType="VARCHAR' javaType="java.l ang. String" node="|NOUT"/ >
<par amet er property="emmil 2" |jdbcType="VARCHAR"' javaType="]ava.l ang. String" node="|NOUT"/ >
</ par anet er Map>

<'p'r6cedure i d="swapEnmi | Addr esses" par anet er Map="swapPar anet ers" >
{call swap_enmil _address (?, ?)}
</ pr ocedur e>

<l-- _NET -->

<procedur e id="SwapEnai | Addr esses" paranet er Map="swap- par ans" >
ps_swap_enmai | _address

</ pr ocedur e>

<par anet er Map i d="swap- par ans" >
<par anet er property="enmil 1" colum="First_Email" />
<par anet er property="enmil 2" col um="Second_Enail" />
</ par anet er Map>

The idea behind Example 7 is that calling the stored procedure "swapEmail Address’ would exchange two email
addresses between two columns in a database table and also in the parameter object (here, aMap or HashTable).
The parameter object is only modified if the parameter mappings mode attribute is set to “INOUT” or “OUT".
Otherwise they are left unchanged. Of course, immutable parameter objects (e.g. String) cannot be modified.

Note

For Java, always be sure to use the standard JDBC stored procedure syntax. See the JDBC
CallableStatement documentation for details.

3.2.3. 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 stan-
dard libraries (JDBC or ADO.NET), you can use any statement with iBATIS that you could use without
iBATIS. You can use whatever functions your database system supports, and even send multiple statements, so
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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 3.7 for
more about Dynamic SQL.

3.2.3.1. Escaping XML symbols
Because you are combining SQL and XML in a single document, conflicts can occur. The most common con-
flict is the greater-than and less-than symbols (<>). SQL statements use these symbols as operators, but they are

reserved symbolsin XML. A simple solution is to "escape" the SQL statements that uses XML reserved sym-
bolswithin a CDATA element. Example 8 demonstrates.

Example 8. Using CDATA to " escape” SQL code

<stat ement id="sel ect PersonsByAge" paraneterC ass="int” resultC ass="person"> <![ CDATA[ SELECT * FROM PER

3.2.3.2. 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). In either case, you can ob-

tain a pre-generated key using a <selectKey> stanza within an <insert> element. Example 9 shows an <insert>
statement for either approach.

Example 9. <insert> statements using <selectK ey> stanzas

<! —©racl e SEQUJENCE Exanple --> <insert id="insertProduct-ORACLE" paraneterd ass="product"> <sel ect Key res

3.2.4. Statement-type Element Attributes

The six statement-type elements take various attributes. See Section 3.2.1 for a table itemizing which attributes
each element-type accepts. The individual attributes are described in Sections 3.2.4.1 through 3.2.4.7.

3.24.1.id
The required id attribute provides a name for this statement, which must be unique within this <SglMap>.

3.2.4.2. parameterMap

A Parameter Map defines an ordered list of values that match up with the "?" placeholders of a standard, param-
eterized query statement. Example 10 shows a <parameterMap> and a corresponding <statement>.the structure
of a<resultMap> element.

Example 10. A parameter M ap and corresponding statement

<par anet er Map i d="insert - product - paranf cl ass="product”>
<par aneter property="id"/>
<par anmet er property="description”/>

</ par anet er Map>

<statenment id="insertProduct” paraneterMap="insert-product-parani >

insert into PRODUCT (PRD_I D, PRD_DESCRI PTION) val ues (?,?);
</ st at ement >

In Example 9, the Parameter Map describes two parameters that will match, in order, two placeholders in the
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SQL statement. The first “?” is replaced by the value of the “id” property. The second is replaced with the
“description” property.

iBATIS also supports named, inline parameters, which most developers 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.

3.2.4.3. parameterClass

If a parameterMap attribute is not specified (see Section 3.2.4.2), you may specify a parameterClass instead and
use inline parameters (see Section 3.3.3 ). The value of the parameterClass attribute can be a Type Alias or the
fully qualified name of a class. Example 11 shows a statement using a fully-qualified name versus an alias.

Example 11. Waysto specify a parameter Class

<l-- fully qualified classname (Java) -->

<statement id="statenent Nane” paranet erC ass="exanpl es. donmai n. Pr oduct” >
insert into PRODUCT val ues (#i d#, #description#, #price#)

</ st at ement >

<I-- typeAlias (defined el sewhere) -->

<statenent id="statenent Name” paranet erCl ass="product” >
insert into PRODUCT val ues (#i d#, #description#, #price#)

</ st at ement >

3.2.4.4. 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 12 shows a <resultMap> element and a corresponding <statement> ele-
ment.

Example 12. A <resultMap> and corresponding <statement>

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

<statenment id="sel ectProduct” resultMp="sel ect-product-result”>

sel ect * from PRODUCT
</ st at ement >

In Example 12, 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 “description” property from the “PRD_DESCRIPTION" column.

Tip

In Example 12, note that using “ select * ” is supported. If you want all the columns, you don't need to
map them al individually. (Though many developers consider it a best practice to always specify the
columns expected.)

For more about Result Maps, see Section 3.4.

3.2.4.5. resultClass

If aresultMap is not specified, you may specify a resultClass 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
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columns in the result, based on the result metadata. Example 13 shows a <statement> element with a resultClass
attribute.

Example 13. A <statement >element with resultClass attribute

<statenment id="sel ect Person" paranmeterC ass="int” resultd ass="person">
SELECT
ER ID as id,
PER FI RST_NAME as first Nane,
PER LAST _NAME as | ast Nane,
PER BI RTH _DATE as birt hDat e,
PER VEI GHT_KG as wei ght | nKi | ogr ans,
PER HElI GHT_M as hei ght I nMeters
FROM PERSON
VWHERE PER | D = #val ue#

</ st at ement >

In Example 13, the Person class has properties including: id, firstName, lastName, birthDate, weightlnKilo-
grams and heightinMeters. Each of these corresponds with the column aliases described by the SQL select state-
ment (using the “as’ keyword —a standard SQL feature). Column aliases are only required if the database col-
umn names don’t match, which in general they do not. When executed, a Person object is instantiated and popu-
lated by matching the object property names to column names from the query.

Using a SQL aliases to map columns to properties saves defining a <parameterMap> element, but there are limi-
tations. There is no way to specify the types of the output columns (if necessary), there is no way to automati-
cally load related data (complex properties), and there is a dight performance consequence (from accessing the
result metadata). Y ou can overcome these limitations with an explicit Result Map (Section 3.4).

3.2.4.6. cacheModel

If you want to cache the result of a query, you can specify a Cache Model as part of the <statement> element.
Example 14 shows a <cacheModel> element and a corresponding <statement>.

Example 14. A <cacheM odel> element with its corresponding <statement>

<cacheMbdel i d="product-cache" inplenentation="LRU"'>
<fl ushl nterval hours="24"/>
<fl ushOnExecut e st atenment="i nsert Product"/>
<f | ushOnExecut e st at enent =" updat ePr oduct "/ >
<f | ushOnExecut e st at enent ="del et eProduct"/ >
<property name="si ze” val ue="1000" />

</ cacheMbdel >

<st at enent id="sel ect ProductList” paraneterC ass="int” cacheMdel =" product - cache”>
sel ect * from PRODUCT where PRD _CAT_I D = #val ue#
</ st at ement >

In Example 14, a cache is defined for products that uses a WEAK reference type and flushes every 24 hours or
whenever associated update statements are executed. For more about Cache Models, see Section 3.6.

3.2.4.7. xmlResultName

If you prefer results returned as XML, you can use the XMLResultName to specify the enclosing element. Ex-
ample 15 shows a <select> that specifies a xmIResultName.

Example 15. A <select> element with <xmIResultName> attribute
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<sel ect id="sel ect Person" paraneterd ass="int” resultd ass="xm " xm Resul t Nane="per son” >
SELECT
ER ID as id,
PER FI RST_NAME as first Nane,
PER LAST_NAME as | ast Nane,
PER Bl RTH_DATE as birthDate,
PER WEI GHT_KG as wei ght | nKi | ogr ans,
PER HElI GHT_M as hei ght I nMeters, only one of which is required
FROM PERSON
VWHERE PER | D = #val ue#
</ sel ect >

Example 16 shows a XML object that might be returned by the <select> statement shown by Example 15.

Example 16. A result XML object

<per son>
<i d>1</id>
<firstNane>Cl i nton</firstNanme>
<| ast Nane>Begi n</ | ast Nane>
<bi rt hDat e>1900- 01- 01</ bi rt hDat e>
<wei ght | nKi | ogr ans>89</ wei ght | nKi | ogr anms>
<hei ght | nMet er s>1. 77</ hei ght >
</ per son>

3.3. 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. Both JDBC and ADO.NET sup-
port using question marks ("?"') as replaceable parameters. A list of one or more parameters are passed at run-
time, and each placeholder is replaced in turn. Simple, but labor intensive, since developers spend a lot of time
counting symbols to make sure everything isin sync.

Note

Sections 3.0 and 3.1.2 introduce the iBATIS inline parameters, which automatically map properties to
named parameters. Many, if not most, iBATIS developers prefer this approach. But others do prefer to
stick to the standard, anonymous approach to SQL parameters. Sometimes people need to retain the pu-
rity of the SQL statements, other times because extra information needs to be passed.

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 till need to be in the correct order, each parameter is

named. Y ou can populate the underlying class in any order, and the Parameter Map ensure each value is passed
in the correct order.

Note

Dynamic Mapped Statements (Section 3.7) can't use Parameter Maps. Being dynamic, the number of
parameters will change and defeat the purpose of a Parameter Map.

Parameter Maps can be provided as an external element and "inline". Example 17 shows an external Parameter
Map.

Example 17. An external Parameter Map
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<l-- Java -->
<par anet er Map i d=" par amet er MapNane” [ cl ass="cl assNane”] >[type="Stri ng”]
<paraneter property ="propertyNane” []j dbcType="VARCHAR'] []javaType="String”]

[null Val ue=" NUMERI C’] [nul | ="-9999999"]/ >
<paraneter ..... />
<par aneter ..... />

</ par anet er Vap>

<l-- _NET -->
<par anet er Map i d="par anet er MapNane” [cl ass="cl assNane”] >
<par aneter property ="propertyNane” [dbType="VARCHAR"]

[ nul | Val ue="NUMERI C"] [nul | ="-9999999"]/ >
<paraneter ..... />
<paraneter ..... / >dat abase col umms

</ par anet er Map>

In Example 17, the parts in [brackets] are optional. The parameterMap element only requires the id attribute.
The class attribute is optional but recommended. The class attribute helps to validate the incoming parameter
and optimizes performance. Example 18 shows atypical <parameterMap>.

Example 18. A typical <parameter M ap> element

<par anet er Map i d="i nsert - product - paranf cl ass="product”>
<par anet er property="description” />
<par aneter property="id"/>

</ par anet er Map>

<statenment id="insertProduct” paraneterMap="insert - product - paran >
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 the id of the Parameter Map
with the id of the Data Map (set in the <sgiMap> root tag). If the Parameter Map in Example 18 were

in a SgiMap named "Product”, it could be referenced from another file using
“Product.insert-product-param”.

3.3.1. <parameterMap> attributes
The <parameterMap> element accepts two attributes, id which is required, and class which is optional

3.3.1.1.id

Therequired id attributes provides a unique identifer for the <parameterMap> within this Data Map.

3.3.1.2. class

The optional class attribute specifies a

Note

The parameter classes must be a JavaBean or Map instance ( if you are using Java), or a property object
or IDictionary instance (if you are using .NET).

3.3.2. <parameter> Elements

The <parameterMap> element holds one or more parameter stanzas that map object properties to placeholdersin
a SQL statement. Section 3.3.2.1 through 3.3.2.11 describe each of the attributes.
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3.3.2.1. property

The property attribute of <parameterMap> is the name of an object property (get method) of the parameter ob-
ject. It may also be the name of an entry in a Map (Java) or IDictionary (.NET). 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 aso part of the where clause.)

3.3.2.2. jdbcType | dbType

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

Note

A perfect example is the Java PreparedStatement.setNull(int parameterindex, int sglType) method.
This method requires the type to be specified. Some drivers will allow the type to be implicit by simply
sending Types.OTHER or Types.NULL. However, the behavior is inconsistent and some drivers need
the exact type to be specified. For such situations, the iBATIS Data Mapper API alows the type to be
specified using the jdbcType attribute of the parameterMap property element.

This attribute is normally only required if the column is nullable. Although, ancther reason to use the type at-
tribute is to explicitly specify date types. Whereas Java and .NET only have one Date value type (java.util.Date
and System.DateTime), most SQL databases have more than one. Usually, a database has at least three 3 differ-
ent types (DATE, DATETIME, TIMESTAMP). You might need to specify the column type, in order for the
value to map correctly.

Note

Most drivers/providers only need the type specified for nullable columns. In this case, you only need to
specify the type for the columns that are nullable.

Note

When using Oracle, you will get an “Invalid column type” error if you attempt to set a null value to a
column without specifying its type.

The jdbcType attribute can be set to any string value that matches a constant in the JDBC Types class. Although
it can be set to any of these, some types are not supported (e.g. blobs). Section 3.5 describes the types that are
supported by the framework.

3.3.2.3. nullvalue

The nullValue attribute can be set to any valid value (based on property type). The null attribute is used to spec-
ify an outgoing null value replacement. What this means is that when the value is detected in the JavaBeans
property, a NULL will be written to the database (the opposite behavior of an inbound null value replacement).
This allows you to use a“magic” null number in your application for types that do not support null values (e.g.
int, double, float etc.). When these types of properties contain a matching null value (e.g. -9999), a NULL will
be written to the database instead of the value.

3.3.2.4. javaType (Java only)
The javaType attribute is used to explicitly specify the Java property type of the parameter to be set. Normally
this can be derived from a JavaBeans property through reflection, but certain mappings such as Map and XML

mappings cannot provide the type to the framework. If the javaType is not set and the framework cannot other-
wise determine the type, the type is assumed to be Object.

3.3.2.5. mode (Java only)

TODOC:
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3.3.2.6. column (.NET only)
TODO:

3.3.2.7. output (.NET only)
TODO:

3.3.2.8. size (.NET only)
TODO:

3.3.2.9. precision (.NET only)
TODO:

3.3.2.10. scale (.NET only)
TODO:

3.3.2.11. direction (.NET only)
TODO:

3.3.3. Inline Parameter Maps

If you prefer to use inline parameters (see Sections 3.0 and 3.2.2), you can add extra type information inline too.
Theinline parameter map syntax lets you embed the property name, the property type, and the column type, into
a parametrized SQL statement (i.e. coded directly into the SQL). Example 19 shows Example 18 coded with in-
line parameters.

Example 19. A <statement> using inline parameters

<statenment id="insertProduct” paraneterd ass="product”>
insert into PRODUCT (PRD_|I D, PRD _DESCRI PTI ON)
val ues (#i d#, #description#);

</ st at ement >

Example 20 shows how you can declare typesinline.

Example 20. A <statement> using an inline parameter map

<statenment id="insertProduct” paraneterC ass="product”>
insert into PRODUCT (PRD_I D, PRD_DESCRI PTI ON)
val ues (#i d: NUMERI C#, #descri ption: VARCHAR#) ;

</ st at ement >

Example 21 shows how you can declaring types and null value replacements.

Example 21. A <statement> using an inline parameter map with null value
replacements

<statenent id="insertProduct” paraneterC ass="product”>
insert into PRODUCT (PRD_I D, PRD DESCRI PTI ON)
val ues (#i d: NUMERI C: - 999999#, #descri pti on: VARCHAR NO_ENTRY#) ;
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</ st at enent >

Note

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

Note

For "round-trip" transparency of null values, you must also sdatabase columns pecify null value re-
placementsin your Result Map (see Section 3.5).

Note

Inline parameter maps are handy for small jobs, but when there are a lot of type descriptors and null
value replacements in a complex statement, an industrial-strength, external parameterMap can be easer.

3.3.4. Standard Type Parameters

In practice, you will find that many statements take a single parameter, often an Integer or a String. Rather than
wrap a single value in another object, you can use the standard library object (String, Integer, et cetera) as the
parameter directly. Example 22 shows a statement using a standard type parameter.

Example 22. A <statement> using standard type parameters

<l-- Java -->

<statenment id="insertProduct” paraneter="java.l ang.|nteger”>
sel ect * from PRODUCT where PRD_|I D = #val ue#

</ st at ement >

<l-- _NET -->

<statenment id="insertProduct” paraneter="System |nteger”>
sel ect * from PRODUCT where PRD_|ID = #val ue#

</ st at ement >

Assuming PRD_ID is a humeric type, when a call is made to this Mapped Statement, a standard Integer object
can be passed in. The #valuet parameter will be replaced with the value of the Integer instance. (The name
“value’ is simply a placeholder, you can use another moniker if you like.) Result Maps support primitive types
as results as well. For more information about using primitive types as parameters, see Section 3.4, "Result
Maps' and the "Programming iBATIS Data Mapper" section in the Developers Guide for your platform
(Section 4 or 5).

For your convenience, primitive types are aliased by the framework. For example, “int” can be used in place of

“javalang.Integer” or "System.Integer”. For a complete list, see Section 3.5, “Supported Types for Parameter
Maps and Result Maps’.

3.3.5. Map or IDictionary Type Parameters

You can also pass a Map (Java) or IDictionary (.NET) instance as a parameter object. This would usually be a
HashMap (for Java) or a HashTable (for .NET). Example 23 shows a <statement> using a Map or IDictionary
for a parameterClass.

Example 23. A <statement>usingaMap or IDictionary for a parameter Class

<l-- Java -->
<statenent id="insertProduct” paraneterd ass="java.util.Mp”>
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sel ect * from PRODUCT
where PRD CAT_|ID = #cat|d#
and PRD_CODE = #code#

</ st at enent >

<l-- .NET -->

<statenment id="insertProduct” paraneterd ass="System Col | ecti ons.|Dictionary”>
sel ect * from PRODUCT
where PRD CAT I D = #cat !l d#
and PRD_CODE = #code#

</ st at ement >

In Example 23, notice that the SQL in this Mapped Statement looks like any other. There is no difference in
how the inline parameters are used. In If a Map instance is passed, the Map must contain keys named “catld”
and “code’. The values referenced by those keys would be of the appropriate type for the column, just as they
would if passed from a properties object.

Result Maps support Map and I Dictionary types as results too. For more information about using Map and IDic-
tionary types as parameters, see Section 3.5, "Result Maps" and "Programming iBATIS Data Mapper" in your
platform’'s Devel oper Guide (Section 5 or 6).

For your convenience, Map and IDictionary types are aliased by the framework. So, “map” can be used in place
of “javautil.Map”, and "HashTable" can be used in place of "System.Collections.HashTable". For a complete
list of aliases, see Section 3.5, “ Supported Types for Parameter Maps and Result Maps”.

3.4. Result Maps

Section 3.3 describes Parameter Maps and Inline parameters, which map object properties to parameters in a
database query. Result Maps finish the job by mapping the result of a database query (a set of columns) to ob-
ject 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 24 shows the structure of a <resultMap> element.

Example 24. The structure of a <resultM ap> element.

<resul t Map id="resul t MapNanme” cl ass="sonmeC assNane” [extends="parent-resultMp”]>

<resul t property="propertyNanme” col unm="COLUMN_ NAME"

[ col uml ndex="1"] []avaType="int”] []jdbcType="NUMERI C’]
! [ nul | Val ue="-999999”] [sel ect="someC her St at ement "]

>

<result ..[>

<result ..[>

<result ..[>

</resul t Map>

In Example 24, the [brackets] indicate optional attributes. The id 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 mappingsit contains.

The resultMap can contain any number of property mappings that map object properties to the columns of a Re-
sultSet. The property mappings are applied in the order that they are defined by the element. The columns will

be read in the explicit order specified in the Result Map. This ensures consistant results between different
drivers and providers.

Note

As with parameter classes, the result class must be a JavaBean or Map instance ( if you are using Java),

17



iBATIS Data Mapper Developer
Guide

or aproperty object or IDictionary instance (if you are using .NET).
3.4.1. Extending resultMaps

The optiona 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 resultMaps need not be the same, and do not need to be related in any way.

3.4.2. parameterMap attributes
Sections x.x.x through X.x.x describe the <parameterMap> attributes.

3.4.2.1. property element

The property attribute of the Result Map property is the name of a JavaBeans property (get method) 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.

3.4.2.2. column

The column attribute value is the name of the column in the ResultSet from which the value will be used to pop-
ulate the property.

3.4.2.3. columnindex

As an optiona (minimal) performance enhancement, the columnindex attribute value is the index of the column
in the ResultSet from which the value will be used to populate the JavaBeans property. Thisis not likely needed
in 99% of applications and sacrifices maintainability and readability for speed. Some JDBC drivers may not re-
alize any performance benefit, while others will speed up dramatically.

3.4.2.4. jdbcType

The jdbcType attribute is used to explicitly specify the database column type of the ResultSet column that will
be used to populate the JavaBean 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 Java only
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 a VARCHAR, CHAR or CLOB, so specifying the type might be needed in those cases too (driver
dependent).

3.4.2.5. javaType

The javaType attribute is used to explicitly specify the Java property type of the property to be set. Normally
this can be derived from a JavaBeans property through reflection, but certain mappings such as Map and XML
mappings cannot provide the type to the framework. If the javaType is not set and the framework cannot other-
wise determine the type the type is assumed to be Object.

3.4.2.6. nullValue

The nullValue attribute specifies the value to be used in place of aNULL value in the database. So if aNULL is
read from the ResultSet, the JavaBean property will be set to the value specified by the nullValue attribute in-
stead of NULL. The null attribute value can be any value, but must be appropriate for the property type.If your
database has a NULLABLE column, but you want your application to represent NULL with a constant value
you can specify it in the Result Map as follows:

If your database has a NULLABLE column, but you want your application to represent NULL with a constant
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value you can specify it in the result map as follows:

<resul t Map i d="get-product-result”
cl ass="product”> <result property="id” colum="PRD |ID"/>
<result property="description” col um="PRD_DESCRI PTI ON'/
<result property="subCode” col um="PRD_SUB_ CODE"
nul | Val ue="-999"/ >
</resul t Map>

>

In the above example, if PRD_SUB_CODE isread as NULL, then the subCode property will be set to the value
of -999. This allows you to use a primitive type in your Java class to represent a NULLABLE column in the
database. Remember that if you want this to work for queries as well as updates/inserts, you must also specify
the nullVaue in the Parameter Map (discussed earlier in this document).

3.4.2.7. select

The select attribute is used to describe a relationship between objects and 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 as this
statement attribute will be passed to the related mapped statement as the parameter. Therefore the column must
be a supported, primitive type. More information about supported primitive types and complex property map-
pinggrelationshipsis discussed later in this document.

3.4.3. Implicit Result Maps

If you have a very simple requirement that does not require the reuse of an explicitly defined resultMap, thereis
a quick way to implicitly specify a Result Map by setting a resultClass attribute of a Mapped Statement. The
trick is that you must ensure that the result set returned has column names (or label s/aliases) that match up with
the write-able property names of your JavaBean. For example, if we consider the Product class described above,
we could create a Mapped Statement with an implicit Result Map as follows:

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

The above Mapped Statement specifies a resultClass and declares aliases for each column that match the Jav-
aBean properties of the Product class. Thisis all that is required, no Result Map is needed. The tradeoff hereis
that you don’t have an opportunity to specify a column type (normally not required) or a null value (or any other
property attributes). Since many databases are not case sensitive, implicit Result Maps are not case sensitive ei-
ther. So if your JavaBean had two properties, one named firstName and another named firsthame, these would
be considered identical and you could not use an implicit Result Map (it would also identify a potential problem
with the design of the JavaBean class). Furthermore, there is some performance overhead associated with auto-
mapping via aresultClass. Accessing ResultSetMetaData can be slow with some poorly written JDBC drivers.

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

In addition to supporting JavaBeans compliant classes, Result Maps can conveniently populate a smple Java
type wrapper such as String, Integer, Boolean etc. Collections of primitive objects can also be retrieved using
the APIs described below (see executeQueryForList()). Primitive types are mapped exactly the same way as a
JavaBean, with only one thing to keep in mind. A primitive type can only have one property that can be named
anything you like (usually “value” or “val”). For example, if we wanted to load just alist of all product descrip-
tions (Strings) instead of the entire Product class, the map would look like this:

<l-- Java -->

<resul t Map id="sel ect-product-result” class="java.lang. String”>
<result property="val ue” col um="PRD _DESCRI PTI ON'/ >

</resul t Map>

<l-- _NET -->

<resul t Map id="sel ect-product-result” class="System String”>
<resul t property="val ue” col utm="PRD_DESCRI PTI ON'/ >

</ resul t Map>
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A simpler approach is to simply use a Result Class in a mapped statement (make note of the column alias
“value” using the “as’ keyword):

<l-- Java -->

<statenment id="sel ect Product Count” resultC ass="java. | ang. | nt eger”>
sel ect count (1) as val ue
from PI

</ st at ement >

<l-- _NET -->
<stat enent id="sel ect Product Count” resultd ass="java. |l ang. | nt eger” >
sel ect count (1) as val ue
from Pl
</ st at enent >

3.4.5. Maps with ResultMaps

Result Maps can also conveniently populate a Map instance such as HashMap or TreeMap. Collections of such
objects (e.g. Lists of Maps) can also be retrieved using the APIs described below (see executeQueryForList()).
Map types are mapped exactly the same way as a JavaBean, but instead of setting JavaBeans properties, the
keys of the Map are set to reference the values for the corresponding mapped columns. For example, if we
wanted to load the values of a product quickly into a Map, we could do the following:

<l-- Java -->
<resul t Map id="sel ect-product-result” class="java.util.HashMap”>
<result property="id” colum="PRD_|ID"/>
<result property="code” col um="PRD_CCDE"/ >
<result property="description” col um="PRD _DESCRI PTI ON'/ >
<result property="suggestedPrice” col um="PRD _SUGGESTED PRI CE"/>
</resul t Map>

<l-- _NET -->
<resul t Map i d="sel ect-product-result” class="HashTabl e”>
<result property="id” colum="PRD |ID'/>
<resul t property="code” col um="PRD _CODE’/ >
<result property="description” col um="PRD_DESCRI PTI ON'/ >
<result property="suggestedPrice” col um="PRD_SUGGESTED PRI CE"/>
</resul t Map>

In the example above, an instance of HashMap would be created and populated with the Product data. The prop-
erty name attributes (e.g. “id") would be the keys of the HashMap, and the values of the mapped columns would
be the valuesin the HashMap.

Of course, you can also use an implicit Result Map with a Map type. For example:

<l-- Java -->

<statenment id="sel ect Product Count” resultd ass="java. util.HashMap”>
sel ect * from PRODUCT

</ st at ement >

<l-- _NET -->

<statenment id="sel ect Product Count” resultC ass="HashTabl e” >
sel ect * from PRODUCT

</ st at enent >

The above would basically give you a Map representation of the returned ResultSet.

3.4.6. Complex Properties (i.e. a property of a class defined by the
user)

It is possible to automatically populate properties of complex types (classes created by the user) by associating a
resultMap property with a mapped statement that knows how to load the appropriate data and class. In the
database the data is usually represented via a 1:1 relationship, or a 1:M relationship where the class that holds
the complex property is from the “many side” of the relationship and the property itself is from the “one side” of
the relationship. Consider the following example:

<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” colum="PRD CAT_ | D" sel ect="sel ect Category”/>
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</resul t Map>

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

<statenment id="sel ectProduct” paraneterd ass="int” result Map="sel ect-product-result”>
sel ect * from PRODUCT where PRD | D = #val ue#
</ st at ement >

<statenment id="sel ectCategory” paraneterC ass="int” resultMp="sel ect-category-result”>
sel ect * from CATEGORY where CAT_I D = #val ue#
</ st at ement >

In the above example, an instance of Product has an property called category of type Category. Since category is
acomplex user type (i.e. auser defined class), JIDBC does not have the means to populate it. By associating an-
other mapped statement with the property mapping, we are providing enough information for the iBATIS Data
Mapper engine to populate it appropriately. Upon executing getProduct, the get-product-result Result Map will
call getCategory using the value returned in the PRD_CAT _ID column. The get-categoryresult Result Map will
instantiate a Category and populate it. The whole Category instance then gets set into the Product’s category

property.
3.4.7. Avoiding N+1 Selects (1:1)

The problem with the solution above is that whenever you load a Product, two SQL statements are actually be-
ing run (one for the Product and one for the Category). This problem seems trivial when loading a single Prod-
uct, but if you were to run a query that loaded ten (10) Products, a separate query would be run for each Product
to load its associated category. This results in eleven (11) queries total: one for the list of Products and one for
each Product returned to load each related Category (N+1 or in this case 10+1=11).

The solution isto use ajoin and nested property mappings instead of a separate select statement. Here's an ex-
ampl e using the same situation as above (Products and Categories):

<resul t Map id="sel ect-product-result” class="product”>

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

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

<result property="category.id” colum="CAT_ID" />

<result property="category.description” colum="CAT_DESCRI PTI O\ />
</resul t Map>

<statenment id="sel ectProduct” paraneterC ass="int” resultMap="sel ect-product-result”>
sel ect *
from PRODUCT, CATEGORY
where PRD_CAT | D=CAT | D
and PRD_| D = #val ue#
</ st at ement >

3.4.7.1. Lazy Loading vs. Joins (1:1)

It's important to note that using ajoin is not always better. If you are in a situation where it is rare 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 al category properties. This is 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 and bytecode enhancement options enabled (see Data Mapper configuration set-
tings). The genera 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 always
change it without impacting your Java 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 re-
turned. But more often than not, that won’t cause a problem (your app shouldn’t be dependent on instance level
equality i.e. “==").

3.4.8. Complex Collection Properties

It is also possible to load properties that represent lists of complex objects. In the database the data would be
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represented by a M:M relationship, or a 1: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 a List of objects, there is no change
to the statement (see example above). The only difference required to cause the iBATIS Data Mapper frame-
work to load the property as a List is that the property on the business object must be of type java.util.List or
java.util.Collection. For example, if a Category hasaList of Product instances, the mapping would look like this
(assume Category has a property called “productList” of type java.util.List):

<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'/ >

<result property="productList” colum="CAT_|I D" sel ect ="sel ect Product sByCat|1d"/>
</resul t Map>

<resul t Map i d="sel ect-product-result” class="product”>
<result property="id” colum="PRD ID/>
<result property="description” col um="PRD_DESCRI PTI ON'/ >
</resul t Map>

<statenment id="sel ectCategory” paranmeterC ass="int"” resultMp="sel ect-category-result”>
sel ect * from CATEGORY where CAT I D = #val ue#
</ st at ement >

<stat ement id="sel ect ProductsByCat|d” paraneterd ass="int” resultMap="sel ect-product-result”
sel ect * from PRODUCT where PRD_CAT_I D = #val ue#
</ st at ement >

3.4.9. Avoiding N+1 Selects (1:M and M:N)

Thisis similar to the 1:1 situation above, but is of even greater concern due to the potentialy large amount of
data involved. 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. This resultsin eleven (11) queries
total: one for 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 potentialy large lists of data.

1:N & M:N Solution? Currently the feature that resolves this issue not implemented. It will be included in are-
lease in the near future.

3.4.9.1. Lazy Loading vs. Joins (1:M and M:N)

Aswith the 1:1 situation described previoudly, it's important to note that using a join is not always better. This
is even more true for collection properties than it was for individual value properties due to the greater amount
of data. If you are in a situation where it is rare to access the related object (e.g. the productListproperty of the
Category class) then it might actually be faster to avoid the join and the unnecessary loading of the list of prod-
ucts. This is especidly 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 and bytecode
enhancement options enabled (see Data Mapper configuration settings). 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 |oad-
ing 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 aways change it without impacting your Java code. The two examples above would result in
exactly the same object graph and are |oaded 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 in-
stance being returned. But more often than not, that won't cause a problem (your app shouldn’t be dependent on
instance level equality i.e. “==").

3.4.10. Composite Keys or Multiple Complex Parameters Proper-
ties

Y ou might have noticed that in the above examples there is only a single key being used as specified in the re-
sultMap 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 comes in handy for situations where a composite key relationship exists, or even if you
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simply want to use a parameter of some name other than #value#. The aternate syntax for the column attribute
issimply { paraml=columnl, param2=column2, ..., paramN=columnN}. Consider the example below where the
PAYMENT tableis keyed by both Customer 1D and Order ID:

<resul t Map i d="sel ect-order-result” class="order”>
<result property="id” colum="ORD ID'/>
<result property="custonerld” col um="0ORD CST |ID'/>

<resul t property="paynents” colum="{item d=ORD_|I D, custld=CRD CST | D}"
sel ect =" sel ect Order Paynent s”/ >
</resul t Map>

<stat enent id="sel ect Or der Paynents”
resul t Map="sel ect - paynent -resul t " >
sel ect * from PAYMENT
where PAY_ORD I D = #itenl d#
and PAY_CST | D = #cust| d#

</ st at ement >

Optionally you can just specify the column names as long as they’re in the same order as the parameters. For ex-
ample:
{ORD_I D, ORD CST_I D}

Asusual, thisisadlight performance gain with an impact on readability and maintainability.

Important! Currently the iBATIS Data Mapper framework does not automatically resolve circular relationships.
Be aware of this when implementing parent/child relationships (trees). An easy workaround is to simply define
a second result map for one of the cases that does not 1oad the parent object (or vice versa), or use ajoin as de-
scribed in the “N+1 avoidance” solutions.

Note! Some JDBC drivers (e.g. PointBase Embedded) do not support multiple ResultSets (per connection) open

at the same time. Such drivers will not work with complex object mappings because the SQL Map engine re-
quires multiple ResultSet connections. Again, using ajoin instead can resolve this.

Note

Result Map names are always local to the Data Map definition file that they are defined in. You can re-
fer to a Result Map in another Data Map definition file by prefixing the name of the Result Map with
the name of the SQL Map (set in the <sglMap> root tag).

Note
If you are using the Microsoft SQL Server 2000 Driver for JDBC you may need to add Select-
Method=Cursor to the connection url in order to execute multiple statements while in manual transac-

tion mode (see MS Knowledge Base Article 313181:
http://support.microsoft.com/def ault.aspx ?sci d=kb%3Ben-us%3B313181)

3.5. Supported Types for Parameter Maps and Result
Maps

The Java types supported by the iBATIS Data Mapper framework for parameters are shown in Section 3.5.1
(Java) and Section 3.5.2 (.NET)

Table 2 shows the Supported Types for Parameter Maps and Result Maps for Java.

Table 2. Supported Typesfor Parameter Maps and Result Maps (Java only)

JavaType JavaBean/Map  Property|Result  Class/Parameter | Type Alias**
Mapping Class***

[:TODO:]
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* The use of java.sgl. date typesis discouraged. It is abest practice to use java.util.Date instead.

** Type Aliases can be used in place of the full class name when specifying parameter or result classes.

*** Primitive types such as int, boolean and float cannot be directly supported as primitive types, asthe iBATIS
Data Mapper is afully Object Oriented approach. Therefore all parameters and results must be an Object at their
highest level. Incidentally the autoboxing feature of JDK 1.5 will allow these primitivesto be used as well.

Table 3 shows the Supported Types for Parameter Maps and Result Maps for .NET.

Table 3. Supported Typesfor Parameter Maps and Result Maps (.NET only)

Common Type Object/Map Property |[Result ~ Class/Parameter | Type Alias**
Mapping Class***

[:TODO:]

3.6. Cache Models

Some values in a database are know to change more slowly than others. To improve performance, many devel-
opers like to cache often-used data, to avoid making unnecessary trips back to the database. iBATIS providesits
own caching system, that you configure through a <cacheM odel> 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 Data Mapper
configuration file. Cache models are configured using the cacheModel element as follows:

<cacheMbdel id="product-cache" type ="LRU' readOnl y="true”>
<fl ushl nterval hours="24"/>
<f| ushOnExecut e statenent="insertProduct"/>
<f| ushOnExecut e st at enent =" updat ePr oduct"/ >
<f | ushOnExecut e st at enent ="del et eProduct"/>
<property nanme="cache-size” val ue="1000" />
</ cacheMbdel >

The cache model above will create an instance of a cache named “product-cache” that uses a Least Recently
Used (LRU) implementation. The value of the type attribute is either afully qualified class name, or an dlias 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, up-
dateProduct, 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 as the
‘cache-size’ property demonstrated above. In the case of the LRU cache, the size determines the number of en-
tries 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:

<statenent id="getProductList” cacheMde
sel ect * from PRODUCT where PRD_CAT_I D
</ st at ement >

" product - cache” >
#val ue#

3.6.1. 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 a read-only cache should not be modi-
fied. 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, a read/write cache is recommended
(i.e. required). To use a read-only cache, set readOnly="true" on the cache model element. To use a read/write
cache, set readOnly="false". The default is read-only (true).

3.6.2. Cache Types
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The cache modd uses a pluggable framework for supporting different types of caches. The implementation is
specified in the type attribute of the cacheModel element (as discussed above). The class name specified must
be an implementation of the CacheController interface, or one of the four aliases discussed below. Further con-
figuration parameters can be passed to the implementation via the property elements contained within the body
of the cacheModel. Currently there are 4 implementations included with the distribution. These are as follows:

3.6.3. “MEMORY”
(com.ibatis.db.sqlmap.cache.memory.MemoryCacheController)

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 (it
will do what it can).

The MEMORY implementation is configured as follows:

<cacheMbdel i d="product-cache" type="MEMORY" >
<fl ushl nterval hours="24"/>
<f | ushOnExecut e statenent="insertProduct"/>
<f| ushOnExecut e st at enent =" updat ePr oduct "/ >
<fl ushOnExecut e st at enent ="del et eProduct"/ >
<property name="ref erence-type” val ue=" \EAK" />
</ cacheMbdel >

Only a single property is recognized by the MEMORY cache implementation. This property, named
‘reference-type’ must be set to a value of STRONG, SOFT or WEAK. These values correspond to various
memory reference types available in the VM.

The following table describes the different reference types that can be used for aMEMORY cache. To better un-
derstand the topic of reference types, please see the JDK documentation for javalang.ref for more information
about “reachability”.

Table 4. Referencetypesthat can be used for a MEMORY cache

WEAK (default) This reference type is probably the best choice in most
cases and is the default if the reference-type is not
specified. It will increase performance for popular re-
sults, but it will absolutely release the memory to be
used in alocating other objects, assuming that the re-
sults are not currently in use.

SOFT This reference type will reduce the likelihood of run-
ning 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 cache is explicitly flushed (e.g. by
time interval or flush on execute). Thisisidea for re-
sults that 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 disad-
vantage is that 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).

3.6.4. “LRU” (com.ibatis.db.sglmap.cache.lru.LruCacheController)

The LRU cache implementation uses an Least Recently Used algorithm to determines how objects are automati-
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cally removed from the cache. When the cache becomes over full, the object that was accessed least recently
will be removed from the cache. This way, 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 a longer period of time
(e.g. navigating back and forth between paginated lists, popular search keys etc.).

The LRU implementation is configured as follows:

<cacheMbdel i d="product-cache" type="LRU" >
<fl ushl nterval hours="24"/>
<fl ushOnExecut e st atenment="i nsert Product"/>
<f | ushOnExecut e st at enent =" updat ePr oduct "/ >
<fl ushOnExecut e st at ement ="del et ePr oduct"/ >
<property name="si ze” val ue="1000" />

</ cacheMbdel >

Only asingle property is recognized by the LRU cache implementation. This property, named ‘size’ must be set
to an integer value representing the maximum number of objects to 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 Jav-
aBeans. So take care not to store too much in your cache and risk running out of memory!

3.6.5. “FIFO”
(com.ibatis.db.sqlmap.cache.fifo.FifoCacheController)

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

The FIFO implementation is configured as follows:

<cacheMbdel i d="product-cache" type="FIlFO' >
<fl ushl nterval hours="24"/>
<fl ushOnExecut e st atenment="i nsert Product"/>
<f | ushOnExecut e st at enent =" updat ePr oduct "/ >
<fl ushOnExecut e st at ement ="del et eProduct"/ >
<property name="size” val ue="1000" />

</ cacheModel >

Only asingle property is recognized by the FIFO cache implementation. This property, named ‘size' must be set
to an integer value representing the maximum number of objects to 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 Jav-
aBeans. So take care not to store too much in your cache and risk running out of memory

Please refer to the OSCache documentation for more information. OSCache and its documentation can be found
at the following Open Symphony website:

http://www.opensymphony.com/oscache/

3.7. Dynamic SQL

A very common problem with working directly with JDBC is dynamic SQL. It is normally very difficult to
work with SQL statements that change not only the values of parameters, but which parameters and columns are
included at all. The typical solution is usually a mess of conditional if-else statements and horrid string concate-
nations. The desired result is often a query by example, where a query can be built to find objects that are simi-
lar to the example object. The iBATIS Data Mapper API provides arelatively elegant solution that can be ap-
plied to any mapped statement element. Here is a simple example:

<sel ect id="dynan cGet Account Li st"

cacheMbdel =" account - cache"

resul t Map="account-result" >

sel ect * from ACCOUNT

<i sG eat er Than prepend="and" property="id" conpareVal ue="0">
where ACC | D = #i d#

</isG eat er Than>

order by ACC LAST NAMVE

26



iBATIS Data Mapper Developer
Guide

</ 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 bean. If the id parameter is greater than O, then the statement will be created as fol-
lows:

sel ect * from ACCOUNT where ACC ID = ?

Or if theid parameter is O or less, the statement will ook 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.

<stat enent i d="dynam cGet Account Li st"

resul t Map="account-result" >

sel ect * from ACCOUNT

<dynam c pr epend="\WHERE" >

<i sNot Nul I prepend="AND"' property="firstNanme">
(ACC_FI RST_NAME = #first Name#
<i sNot Nul | prepend="OR"' property="1| ast Nane" >

ACC _LAST_NAME = #l ast Nane#

</i sNot Nul | >

)

</i sNot Nul | >

<i sNot Nul | prepend="AND" property="email Address" >
ACC EMAI L |ike #enmi | Addr ess#

</ i sNot Nul | >

<i sGreat er Than prepend="AND' property="id" conpareVal ue="0">
ACC | D = #i d#

</isG eat er Than>

</ dynam c>
order by ACC LAST_NAME

</ st at ement >

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

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

<st at enent i d="sonmeNang"
resul t Map="account-result" >
sel ect * from ACCOUNT
<dynam c prepend="where">
<i sG eat er Than prepend="and" property="id" conpareVal ue="0">
ACC I D = #i d#
</isG eat er Than>
<i sNot Nul | prepend="and" property="1|ast Name" >
ACC_LAST_NAME = #l ast Nane#
</i sNot Nul | >
</ dynam c>
order by ACC LAST NAVE
</ 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 a way to manage a prepend in cases where the prepend (e.g. “WHERE")
should not be included unless the contained conditions append to the statement. The statement section can con-
tain any number of conditional elements (see below) that will determine whether a thecontained 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 neces-
sary. In the above example the “where” prepend will override the first true conditional prepend. This is neces-
sary to ensure that the SQL statement is built properly. For example, in the case of the first true condition, there
is 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.
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3.7.1. Binary Conditional Elements

Binary conditional elements compare a property value to a static vale or another property value. If the result is

true, the body content isincluded in the SQL query.

3.7.1.1. Binary Conditional Attributes:

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

property — the property to be compared (required)

compareProperty — the other property to be compared (required or compareVaue)
compareV alue — the value to be compared (required or compareProperty

Tableb5.

<isEqual> Checks the equality of a property and a value, or an-
other property.

<isNotEqual> Checks the inequality of a property and a value, or an-

other property.

<isGreaterThan>

Checks if a property is greater than a value or another
property.

<isGreaterEqual>

Checks if a property is greater than or equal to a value
or another property.

<isLessEqual>

Checks if a property is less than or equal to a value or
another property. Example Usage:

ADOLESCENT = ‘ TRUE
</i sLessEqual >

<i sLessEqual prepend="AND’ property="age” con

par eVal ue="18":

3.7.2. Unary Conditional Elements

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

3.7.2.1. Unary Conditional Attributes:

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

property — the property to be checked (required)

Table6.

<isPropertyAvailable>

Checks if a property is available (i.e is a property of
the parameter bean)

<isNotPropertyAvailable>

Checks if a property is unavailable (i.e not a property
of the parameter bean)

<isNull> Checks if aproperty isnull.
<isNotNull> Checksif a property isnot null.
<isEmpty> Checks to see if the value of a Collection, String or

String.valueOf() property is null or empty (“” or size()
<1).

<isNotEmpty>

Checks to see if the value of a Collection, String or
String.valueOf() property is not null and not empty (“”
or size() < 1). Example Usage:

FI RST_NAME=#f | r st Name#
</'i sNot Enpt y>

<i sNot Enpty prepend="AND" property="firstNanmg/
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3.7.2.2. Parameter Present:
These elements check for parameter object existence.
3.7.2.3. Parameter Present Attributes:

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

Table7.

<isParameterPresent> Checks to see if the parameter object is present (not
null).

<isNotParameterPresent> 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 an®et er Pr esent >

3.7.2.4. lterate:

Thistag will iterate over a collection and repeat the body content for each itemin alList
3.7.2.5. Iterate Attributes:

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

property — a property of type java.util.List that isto be iterated 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 8.

<iterate> Iterates over a property that is of type java.util.List Ex-
ample Usage:

<iterate prepend="AND' property="user NaneLi st|’
open="(" close=")" conjunction="CR">
user nanme=#user NaneLi st [] #

</iterate>

Note: It is very important to include the square brack-
etq[] at the end of the List property name when using
the Iterate element. These brackets distinguish this ob-
ject as an List to keep the parser from simply out-
putting the List as a string.

3.7.3. Simple Dynamic SQL Elements

Despite the power of the full Dynamic Mapped Statement API discussed above, sometimes you just need a sim-
ple, small piece of your SQL to be dynamic. For this, SQL statements and statements can contain simple dy-
namic 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 a dlightly different
syntax. Consider the following example:

<stat ement id="getProduct” resultMp="get-product-result”>
sel ect * from PRODUCT order by $preferredO der$
</ st at ement >
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In the above example the preferredOrder dynamic element will be replaced by the value of the preferredOrder
property of the parameter object (just like a parameter map). The difference is that this is a fundamental change
to the SQL statement itself, which is much more serious than simply setting a parameter value. A mistake made
in a Dynamic SQL Element can introduce security, performance and stability risks. Take care to do alot of re-
dundant checks to ensure that the simple dynamic SQL elements are being used appropriately. Also, be mindful
of your design, as there is potential for database specifics to encroach on your business object model. For exam-
ple, 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 JSP page.

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

<statenment id="getProduct” resultMp="get-product-result”>
SELECT * FROM PRODUCT
<dynam c pr epend="\WHERE" >
<i sNot Enpty property="descripti on”>
PRD_DESCRI PTI ON $oper at or$ #descri pti on#
</ i sNot Enpt y>
</ dynami c>
</ st at ement >

In the above example 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 ‘ %log%

4. Java Developer Guide
4.1. Installing iIBATIS Data Mapper for Java

Installing the iBATIS Data Mapper framework is simply a matter of placing the appropriate JAR files on the
classpath. This can either be the classpath specified at VM startup time (java argument), or it could be the /
WEB-INF/lib directory of aweb application. A full discussion of the Java classpath is beyond the scope of this
document. If you're new to Java and/or the classpath, please refer to the following resources:

http://java.sun.com/j2se/1.4/docs/tool docs/win32/classpath.html
http://java.sun.com/j2se/1.4.2/docs/api/javallang/ClassL oader.html http://java.sun.com/j2se/1.4.2/docs/

iBATIS Data Mapper comes with the following JAR files that should be on the classpath:

Table9. JAR filesused by iBATIS Data M apper

Filename Description Required

ibatis-common.jar iBATIS Common Utilities YES

ibatis-sglmap.jar iBATIS Data Mapper Framework  |YES

ibatis-dao-1-x-x-b.jar Legacy iBATIS Data Access Ob-|NO
jects for backward compatibility.

ibatis-compat Legacy iBATIS Java API for back-|NO
ward compatibility.

4.1.1. JAR Files and Dependencies

When a framework has too many dependencies, it makes it difficult to integrate into an application and with
other frameworks. One of the key focus points of 2.0 was dependency management and reduction. Therefore, if
you're running JDK 1.4, then the only real dependency is on the Jakarta Commons Logging framework. The op-
tional JAR file libraries are organized into a package structure found in the /lib/optional directory of the distri-
bution. They are categorized by function. The following is a summary of when you would need to use the op-
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tional packages.

Table 10. When to use optional packages

Description

When to use

Directories

Legacy JDK Support

If you're running less than JDK 1.4
and if your app server also doesn't
already supply these JARS, then you
will need these optional packages.

Nlib/optional/jdbc /lib/optional/jta /
lib/optional /xml

Legacy DAO Support

If you're using the old iBATIS (1.x)
DAO framework, you can continue
to do so by simply including the ex-
isting DAO JAR. One is included
with the framework in this optional
package.

/lib/optional/old_dao

Runtime Bytecode Enhancement

If you want to enable CGLIB 2.0
bytecode enhancement to improve
lazy loading and reflection perfor-
mance.

/Nlib/optional/enhancement

DataSource Implementation

If you want to use the Jakarta
DBCP connection pool.

/lib/optional/dbcp

Distributed Caching

If you want to use OSCache for
centralized or distributed caching
support.

/lib/optional/caching

Logging Solution

If you want to use Log4J logging.

/llib/optional/logging

4.1.2. Upgrading from version 1.x to version 2.x

4.1.2.1. Should you Upgrade?

The best way to determineif you should upgradeisto try it. There are a few upgrade paths.

Version 2.0 has maintained nearly complete backward compatibility with the 1.x releases, so for some peo-
ple simply replacing the JAR files might be enough. This approach yields the fewest benefits, but is also
the simplest. You don't need to change your XML files or your Java code. Some incompatibilities may be
found though.

The second option is to convert your XML files to the 2.0 specification, but continue using the 1.x Java
API. Thisis a safe solution in that fewer compatibility issues will occur between the mapping files (there
are afew). An Ant task is included with the framework to convert your XML files for you (described be-
low).

Thethird option isto convert your XML files (asin #2) and your Java code. There is no tool for converting
Java code, and therefore it must be done by hand.

The final option isto not upgrade at all. If you have difficulty, don’t be afraid to leave your working sys-
tems on the 1.x release. It’s probably not a bad ideato leave your old applications on 1.x and start only new
applications on 2.0. Of course, if an old application is being heavily refactored beyond the point of recogni-
tion anyway, you might aswell upgrade iBATIS Data Mapper too.

4.1.2.2. Converting XML Configuration Files from 1.x to 2.x

The 2.0 framework includes an XML document converter that runs via the Ant build system. Converting your
XML documents is completely optional as 1.x code will automatically transform old XML files on the fly. Still,
it's a good idea to convert your files once you're comfortable with the idea of upgrading. Y ou will experience
fewer compatibility issues and you'll be able to take advantage of some of the new features (even if you're till
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using the 1.x Java APl).

The Ant task looks like thisin your build.xml file:

Example 25. Ant TaskDef

<t ar get >
<t askdef nane="convert Sql Maps"

cl assnane="com i bati s. db. sgl map. upgr ade. Convert Task"
cl asspat href ="cl asspat h"/ > <target nane="convert">

<convert Sql Maps todir="D:/targetDirectory/" overwite="true">
<fileset dir="D/ sourceDirectory/"> <include

name="**/maps/*. xm "/ >
</[fileset>
</ convert Sql Maps>
</target>

Asyou can see, it works exactly like the Ant copy task, and in fact it extends the Ant copy task, so you can re-
ally do anything with this task that Copy can do (see the Ant Copy task documentation for details).

4.1.2.3. JAR Files: Out with the Old, In with the New

When upgrading, it's a good idea to remove al existing (old) iBATIS SQL Map files and dependencies, and re-
place them with the new files. Be sure not to remove any that your other components or frameworks might still
need. Note that most of the JAR files are optional depending on your circumstances. Please see the discussion
above for more information about JAR files and dependencies

The following table summarizes the old files and the new ones.

Table 11. Old files verus new files

Old Files

New Files

i batis-db.jar After
release 1.2.9b, this file was split into
bati s-conmon. j ar ibatis-dao.jar
i bati s-sql map.j ar

I

i bati s-comon. jar (required)
i batis-sql map.jar (required) ibatis-dao-1
i batis-conpat (optional 1.x conpatibility,

-2-9-b.jar (op

conmons- | oggi ng. j ar
commons- | oggi ng-api . j ar conmons-col | ecti o

xm Parser APl s.jar jjdomjar

commons-pool . jar oscache.jar jta.jar dbc2

conmmons- | oggi ng-1-0-3.j ar (required)
commons-col | ections-2-1.jar (optional) co
commons-pool -1-1.jar (optional) oscache-2
jta-1-0-1la.jar (optional) jdbc2_ O-stdext.
xercesl nmpl -2-4-0.)ar (optional) xm Parser
xal an-2-5-2.jar (optional) |log4j-1.2.8.j4d
cglib-full-2-0-rc2.jar (optional)

mrons- dbcp- 1- 1.
-0-1.jar (opti
j ar (optional)
IAPI s-2-4-0.j ar
r (optional)

4.2. Configuring the Data Mapper for Java

iBATIS Data Mapper is configured using a central XML descriptor, which provides the detail for your data
source, data maps, and other features like caching, transactions, and thread management. At runtime, your appli-
cation code calls aiBATIS library routine which reads and parses the main configuration file. Other XML de-
scriptors may be incorporated by reference, but each Data Mapper client instance "boots" from a single configu-

ration file.

4.2.1. Data Mapper clients

Each Data Mapper client (instance of SglMapClient) is created by reading a single configuration file. Each con-
figuration file can specify only one database or datasource. However, you can use multiple Data Mapper clients
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in your application. Just create another configuration file and pass the name of that file when the Data M apper
client is created. The configuration files might use a different account with the same database, or reference dif-
ferent databases on different servers. You can even read from one client and write to another, if that's what you
need to do.

4.2.2. Data Mapper Configuration File (SqlMapConfig.xml)

A sample configuration file is shown in the following example:

Example 26. SqIM apConfig.xml for Java

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

<! DOCTYPE sql MapConfi g
PUBLIC "-//i BATI S.coml/DTD SQL Map Config 2.0/
"http://ww.ibatis.conl dtd/sql -nmap-config-2.dt

/ EN'
d">

<sql MapConfi g>
<properties resource="properties/database. properties"/>

<settings
cacheMbdel sEnabl ed="t rue"
enhancenent Enabl ed="t r ue"
maxSessi ons=" 64"
maxTr ansacti ons="8"
maxRequest s=" 128"/ >

<transacti onManager type="JDBC'>
<dat aSour ce type="S|I MPLE">
<property val ue="${driver}" nane="JDBC. Driver"/>
<property val ue="${url}" name="JDBC. Connecti onURL"/ >
<property val ue="${usernanme}" nane="JDBC. User nane"/ >
<property val ue="${password}" nane="JDBC. Password"/>
<property val ue="15" nanme="Pool . Maxi mumAct i veConnect i ons"/ >
<property val ue="15" nanme="Pool . Maxi mum dl eConnecti ons"/>
<property val ue="1000" nane="Pool . Maxi numMit"/>
</ dat aSour ce>
</transacti onManager >

<sqgl Map resource="conli bati s/ ] petstore/persistence/ sql mapdao/ sql / Account . xm "/ >
<sqgl Map resource="conl i bati s/ ] petstore/persistencel/ sql mapdao/ sql / Cat egory. xm "/ >
<sqgl Map resource="conli bati s/] petstore/ persistence/ sql mapdao/ sql / Product . xm "/ >
<sqgl Map resource="conl i bati s/ ] petstore/persistencel/ sql mapdao/ sql / Sequence. xm "/ >
<sqgl Map resource="conl i bati s/ ] petstore/persistencel/ sql mapdao/sql/Li neltem xm "/ >
<sql Map resource="coni i bati s/ petstore/persistence/sql mapdao/ sqgl / O der.xm "/ >
<sql Map resource="conl i bati s/ pet store/persistence/sql mapdao/sqgl/Item xm "/ >

</ sql MapConfi g>

4.2.3. Data Mapper Configuration Elements

The next few sections describe the elements of the Data Mapper configuration document for Java.

4.2.3.1. The <properties> Element

Sometimes the values we use in an XML configuration file occur in more than one element. Often, there are val-
ues 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 (name=value) as part of a Data Mapper configuration. Each

named value in the properties file becomes a "shell" variable that can be used throughout the Data Mapper con-
figuration, including the Data Map definition files (see Section 3). For example, if the properties file contains

user nane=i BATI S

then any element in the Data Mapper configuration, including the data maps, can use the variable ${ username}
to insert the value "iBATIS". For example:
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<dat aSour ce connectionString="user id=${usernane};

Properties are handy during building, testing, and deployment. Properties make it easy to reconfigure your appli-

cation for multiple environments or use automated tools for configuration (e.g. Ant or NAnt).

The properties can be loaded from the classpath (use the resource attribute) or from any valid URL (use the url

attribute). For example, to load a fixed path file, use:

<properties url="file:///c:/config/ny.properties” />

4.2.3.1.1. <properties> attributes

There can be only one <properties> element, which can accept one of two attributes: resources and url.

resource - A properties file found somewhere on the classpath.
url - A properties found on the local file system or other uniform locaiton.

4.2.3.2. The <settings> Element

There are a number of minimums, maximums, and other settings used by the framework. The settings appropri-
ate for one application may not be appropriate for another. The <settings> element lets you configure these op-
tions and optimizations for the SglMapClient instance that is created from the XML document. All of the set-
tings have defaults, and you can omit the setting element or any of its attributes. The setting attributes and their

behavior they control are described in Table 9.

Table 12. Attributes of the settings element

cacheModelsEnabled

This setting globally enables or disables all cache
models for an SglMapClient. This can come in handy
for debugging.

cacheModel sEnabl ed="t r ue”
true (enabl ed)

Exanpl e:
Def aul t:

useSatementNamespaces (Java)

With this setting enabled, you must aways refer to
mapped statements by their fully qualified name,
which is the combination of the sqgiMap name and the
statement name. For example:

quer yFor Obj ect (“sqgl MapNane. st at enent Nane”) ;
(See the Devel opers Cuide for your platform (
Exanpl e: useSt at enent Nanespaces="f al se”

Defaul t: fal se (disabled)

maxRequests

This is the maximum number of threads that can exe-
cute an SQL statement at a time. Threads beyond the
set value will be blocked until another thread com-
pletes execution. Different DBMS have different lim-
its, but no database is without these limits. This should
usualy be at least 10 times maxTransactions (see be-
low) and should aways be greater than both maxSes-
sions and maxTransactions. Often reducing the maxi-
mum number of concurrent requests can increase per-
formance.

Exanpl e:
Def aul t:

maxRequest s=" 256"
512

maxSessions

This is the number of sessions (or clients) that can be
active at a given time. A session is either an explicit
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session, requested programmatically, or it is automatic
whenever a thread makes use of an SgiMapClient in-
stance (e.g. executes a statement etc.). This should al-
ways be greater than or equal to maxTransactions and
less than maxRequests. Reducing the maximum num-
ber of concurrent sessions can reduce the overall Fol-
lowingmemory footprint.

Exanpl e: maxSessi ons=" 64"
Defaul t: 128

maxTransactions
This is the maximum number of threads that can enter
SqlMapClient.startTransaction() at a time. Threads be-
yond the set value will be blocked until another thread
exits. Different DBMS have different limits, but no
database is without these limits. This value should al-
ways be less than or equal to maxSessions and always
much less than maxRequests. Often reducing the maxi-
mum number of concurrent comes in transactions can
increase performance.

Exanpl e: maxTransacti ons="16"
Defaul t: 32

lazyL oadingEnabled
This setting globally enables or disables all lazy load-
ing for an SglMapClient. This can come in handy for
debugging.

Exanpl e: | azyLoadi ngEnabl ed="tr ue”
Default: true (enabl ed)

enhancementEnabled
This setting enables runtime bytecode enhancement to
facilitate optimized JavaBean property access as well
as enhanced lazy loading.

Exanpl e: enhancenent Enabl ed="t rue”
Defaul t: fal se (disabled)

error TracingEnabled TODO:

4.2.3.3. The <typeAlias> Element

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

<typeAl i as name="Account" assenbl y="NPet shop. Donai n.dl | "
cl ass="NPet shop. Donai n. Account s. Account" />

You can then refer to "account” or "Account” where you would normally have to spell-out the fully qualified
class name.

4.2.3.3.1. <typeAlias> Attributes
<sect6>

The <typeAlais> element has two required properites:

alias- A uniqueidentifer for thisalais

class - The fully-qualified classname, including package reference
</sect6>

4.2.3.3.3. Predefined type aliases
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There are several predefined aliases for Java, they are:

Table 13. Transaction Manager Aliases (Java)

JDBC = com i batis. sql map. engi ne. transacti on. j dbc. JdbcTransacti onConfi g
JTA = comi batis. sql map. engi ne. transaction.jta.JtaTransacti onConfig
EXTERNALcom i bati s. sgl map. engi ne. transact i on. ext er nal . Ext er nal Transacti onConfi g

Table 14. Data Sour ce Factory Aliases (Java)

SI MPLE = com i bati s. sql map. engi ne. dat asour ce. Si npl eDat aSour ceFact ory
DBCP = com i bati s. sgl map. engi ne. dat asour ce. DbcpDat aSour ceFact ory
JNDI = comibatis.sqgl map. engi ne. dat asour ce. Jndi Dat aSour ceFact ory

4.2.3.4. The <transactionManager> Element

The .NET implementation only supports ADO-controlled transaction. The TransactionManager element is not
supported by the .NET implementation since there is only one manager available (ADO).

4.2.3.4.1. The <dataSource> Element (within transactionManger)

Three DataSource factories are provided with the Java implementation, and you can also write your own. The
bundled DataSourceFactory implementations are discussed in the next three sections.

<sect6>

<title>SimpleDataSourceFactory</title>

The SimpleDataSource factory provides a basic implementation of a pooling DataSource that isideal for provid-

ing connections in cases where there is no container provided DataSource. It is based on the iBATIS Simple-
DataSource connection pool implementation.

Example 27. TransactionM anager element for SimpleDataSour ceFactory (Java)

<transacti onManager type="JDBC'> <dat aSource type="SI MPLE"> <property nanme="JDBC. Dri ver" val ue="org. postg

</sect6>
<sect6>
<title>DbcpDataSourceFactory</title>

This implementation uses Jakarta DBCP (Database Connection Pool) to provide connection pooling services via
the DataSource API. This DataSource is ideal where the application/web container cannot provide a DataSource

implementation, or you're running a standalone application. An example of the configuration parameters that
must be specified for the DbcpDataSourceFactory are as follows:

Example 28. TransactionM anager element for DbcpDataSour ceFactory (Java)

<transacti onManager type="JDBC'> <dataSource type="DBCP"'> <property nane="JDBC. Driver" val ue="${driver}"/

</sect6>
<sect6>
<title>JndiDataSourceFactory</title>

Thisimplementation will retrieve a DataSource implementation from a JNDI context from within an application
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container. Thisistypicaly used when an application server isin use and a container managed connection pool
and associated DataSource implementation are provided. The standard way to access a JDBC DataSource im-
plementation is via a JINDI context. JndiDataSourceFactory provides functionality to access such a DataSource
via JNDI. The configuration parameters that must be specified in the datasource stanza are as follows:

Example 29. TransactionM anager element for JndiDataSour ceFactory (Java)

<transacti onManager type="JDBC' > <dataSource type="JNDI "> <property name="DataSource" val ue="java: conp/e

The above configuration will use normal JDBC transaction management. But with a container managed re-
source, you might also want to configure it for global transactions as follows:

Example 30. TransactionM anager element configured for global transactions (Java)

<transacti onManager type="JTA" > <property nanme="User Transacti on" val ue="java:/ctx/con/ User Transacti on"/>

Notice the UserTransaction property that points to the INDI location where the User Transaction instance can be
found. Thisisrequired for JTA transaction management so that your Data Map can take part in a wider scoped
transaction involving other databases and transactional resources.

</sect6>

4.2.3.5. The <sglMap> Element

On a daily basis, most of your work will be with the Data Maps. The Data Maps define the actual SQL state-
ments 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 refer-
ence into the Data Mapper configuration. All of the definition files used by a Data Mapper instance must be
listed in the configuration file.

Example 32 shows <sglMap> elements for loading a set of Data Map definitions, either from the classpath or an
URL.

Example 31. Data M ap elements

<!-- CLASSPATH RESOURCES (Java) -->

<sql Map resource="com i bati s/ | pet st or e/ persi st ence/ sql mapdao/ sql / Cat egory. xm "/ >
<sql Map resource="com i bati s/ | pet st or e/ persi stence/ sql mapdao/ sql / Product . xm "/ >
<!-- URL RESOURCES (absolute) -->

<sqgl Map url="file:///c:/config/Category.xm" />

<sqgl Map url="file:///c:/config/Product.xm" />

<l-- URL RESOURCES (relative) -->

<sgl Map fil e="maps/ Cat egory. xm "/>

<sgl Map fil e="Mms/ Product.xmnl"/>

Section 3 describes the Data Map definition files.

4.3. Programming with iIBATIS Data Mapper: The Java
API

The SglMap client API is meant to be ssmple and minimal. It provides the programmer with the ability to do
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four primary functions: configure a Data Map, execute an SQL update (including insert and delete), execute a
query for asingle object, and execute a query for alist of objects.

4.3.1. Configuration

Configuring iBATIS Data Mapper is trivial once you have created your Data Map definition files and Data
Mapper configuration file (discussed above). SqlMapClient instances are built using SgiMapClientBuilder. This
class has one primary static method named buildSglMap(). The buildSglMap() method simply takes a Reader
instance that can read in the contents of an sglMap-config.xml (not necessarily named that).

String resource = “coniibati s/ exanpl e/ sql Map-config. xm ”;
Reader reader = Resources. get Resour ceAsReader (resource);
Sql MapdC i ent sqgl Map = Sqgl Mapd i ent Bui | der. bui | dSgl Map( r eader) ;

4.3.2. Transactions

By default, calling any executeXxxx() method on an SglMapClient instance will auto-commit/rollback. This
means that each call to executeXxxx() will be a single unit of work. Thisis ssimple indeed, but not ideal if you
have a number of statements that must execute as a single unit of work (i.e. either succeed or fail as a group).
Thisis where transactions come into play.

If you're using Global Transactions (configured by the Data Mapper configuration file), you can use autocom-
mit and still achieve unit-of-work behavior. However, it still might be ideal for performance reasons to demar-
cate transaction boundaries, as it reduces the traffic on the connection pool and database connection initializa-
tions.

The SglMapClient interface has methods that allow you to demarcate transactional boundaries. A transaction
can be started, committed and/or rolled back using the following methods on the SglMapClient interface:

public void startTransaction () throws SQ.Exception
public void conmitTransaction () throws SQLException
public void endTransaction () throws SQLException

By starting a transaction you are retrieving a connection from the connection pool, and opening it to receive
SQL queries and updates.

An example of using transactionsis as follows:

Example 32. Using transactions

private Reader reader = new Resources. get Resour ceAsReader ("conli bati s/ exanpl e/ sql Mapconfig.xm ");
private Sql MapCient sql Map = Xm Sql MapBui | der . bui | dSql Map(reader) ;

public updateltenDescription (String itemd, String newDescription)throws SQLException {
try {
sql Map. start Transaction ();
Itemitem= (ltem) sqgl Map. queryFor Cbject (“"getltent, itemnld);
item set Descri ption (newDescription);
sql Map. update ("updateltent, item;
sql Map. commi t Transaction ();

} finally {
}sql Map. endTr ansaction ();

Notice how endTransaction() is called regardless of an error. This is an important step to ensure cleanup. The
ruleis: if you call startTransaction() be absolutely certain to call endTransaction() (whether you commit or not).

Note

Transactions cannot be nested. Calling .startTransaction() from the same thread more than once, before
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calling commit() or rollback(), will cause an exception to be thrown. In other words, each thread can
have -at most- one transaction open, per SqlMapClient instance.

Note

SglMapClient transactions use Java's ThreadLocal store for storing transactional objects. This means
that each thread that calls startTransaction() will get a unique Connection object for their transaction.
The only way to return a connection to the DataSource (or close the connection) is to call commit-
Transaction() or endTransaction(). Not doing so could cause your pool to run out of connections and
lock up.

4.3.2.1. Automatic Transactions
Although using explicit transactions is very highly recommended, there is a ssimplified semantic that can be used
for simple requirements (generally read-only). If you do not explicitly demarcate transactions using the start-

Transaction(), commitTransaction() and endTransaction() methods, they will all be called automatically for you
whenever you execute a statement outside of a transactional block as demonstrated in the above. For example:

Example 33. Setting up an automatic transaction

private Reader reader = new Resources. get Resour ceAsReader ("conii bati s/ exanpl e/ sgl Mapconfig.xm");

private Sgl MapClient sqgl Map = Xml Sql MapBui | der . bui | dSgl Map(r eader) ;

publ i c{updatel tenDescription (String itemd, String newDescription) throws SQ.Exception {
try
Itemitem= (Itenm) sqgl Map. queryFor Obj ect ("getltent, item d);
item set Description (“TX1");
/1 No transaction demarcated, so transaction will be automatic (inplied)
sql Map. update ("updateltent, item;
item set Descri ption (newDescription);
item set Description (“TX2");
/1 No transaction demarcated, so transaction will be autonatic (inplied)
sql Map. updat e("updatel tent', item;

}
catch (SQLException e) {
throw (SQLException) e.filllnStackTrace();

Note

Be very careful using automatic transactions, for although they can be attractive, you will run into trou-
bleif your unit of work requires more than a single update to the database. In the above example, if the
second call to “updateltem” fails, the item description will still be updated with the first new descrip-
tion of “TX1” (i.e. thisis not transactional behavior).

4.3.3. Global (DISTRIBUTED) Transactions

The iBATIS Data Mapper framework supports global transactions as well. Global transactions, also known as
distributed transactions, will allow you to update multiple databases (or other JTA compliant resources) in the
same unit of work (i.e. updates to multiple DataSources can succeed or fail asagroup).

4.3.3.1. External/Programmatic Global Transactions

You can choose to manage global transactions externally, either programmatically (coded by hand), or by im-
plementing another framework such as the very common EJB. Using EJBs you can declaratively demarcate (set
the boundaries of) a transaction in an EJB deployment descriptor. Further discussion of how thisis done is be-
yond the scope of this document. To enable support external or programmatic global transactions, you must set
the <transactionManager> type attribute to “EXTERNAL” in your Data Mapper configuration file (see above).
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When using externally controlled global transactions, the SQL Map transaction control methods are somewhat
redundant, because the begin, commit and rollback of transactions will be controlled by the external transaction
manager. However, there can be a performance benefit to still demarcating your transactions using the SqlMap-
Client methods startTransaction(), commitTransaction() and endTransaction() (vs. allowing an automatic trans-
action to started and committed or rolled back). By continuing to use these methods, you will maintain a consis-
tent programming paradigm, as well as you will be able to reduce the number of requests for connections from
the connection pool. Further benefit is that in some cases you may need to change the order in which resources
are closed (commitTransaction() or endTransaction()) versus when the global transaction is committed. Differ-
ent app servers and transaction managers have different rules (unfortunately). Other than these ssmple considera-
tions, there are really no changes required to your Data Mapper code to make use of aglobal transaction.

4.3.3.2. Managed Global Transactions

The iBATIS Data Mapper framework can also manage global transactions for you. To enable support for man-
aged global transactions, you must set the <transactionManager> type attribute to “JTA” in your SQL Map con-
figuration file and set the “UserTransaction” property to the full INDI name of where the SgiMapClient instance
will find the UserTransaction instance. See the <transactionManager> discussion above for full configuration
details.

Programming for global transactions is not much different, however there are some small considerations. Here
isan example:

try {
order Sql Map. st art Transacti on

(
st or eSql Map. st art Transact i on(
order Sql Map. i nsert Order (..);

or der Sql Map. updat eQuantity(..);
st oreSql Map. commi t Tr ansacti on() ;
or der Sql Map. commi t Tr ansacti on() ;

DB
)

)

}
finally {
try {
st or eSql Map. endTr ansacti on()

finally {
or der Sql Map. endTr ansacti on()

}

In this example, there are two SglMapClient instances that we will assume are using two different databases.
Thefirst SqiMapClient (orderSglMap) that we use to start a transaction will also start the global transaction. Af-
ter that, all other activity is considered part of the globa transaction until that same SglMapClient
(orderSgiMap) calls commitTransaction() and endTransaction(), at which point the global transaction is com-
mitted and all other work is considered done.

Warning

Although this seems simple, it is very important that you don’'t overuse global (distributed) transac-
tions. There are performance implications, as well as additional complex configuration requirements
for your application server and database drivers. Although it looks easy, you might still experience
some difficulties. Remember, EJBs have a lot more industry support and tools to help you along, and
you still might be better off using Session EJBs for any work that requires distributed transactions. The
JPetStore example app found at www.ibatis.com is an example usage of Data Mapper global transac-
tions.

4.3.4. Batches

If you have a great number of non-query (insert/update/delete) statements to execute, you might like to execute
them as a batch to minimize network traffic and allow the JDBC driver to perform additional optimization (e.g.
compression). Using batches is simple with the iBATIS Data Mapper API, two simple methods allow you to de-
marcate the boundaries of the batch:

sql Map. start Bat ch() ;
/] ..execute statenents in between
sql Map. execut eBat ch() ;
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Upon calling executeBatch(), all batched statements will executed through the JDBC driver.

4.3.5. Executing Statements via the SqlMapClient API

SglMapClient provides an API to execute all mapped statements associated to it. These methods are as follows:

Example 34. iBATIS Data M apper Client API

public int insert(String statenentName, Object paraneterbject)
throws SQLException

public int update(String statenent Name, Object paraneterOject)
throws SQ.Exception

public int delete(String statenmentNane, Object paraneterObject)
throws SQLException

public Object queryForObject(String statenentNane,
Obj ect par anet er Obj ect )
throws SQLException

public Object queryForObject(String statenment Nane,
Ooj ect paraneter Obj ect, Cbject resultoject)
throws SQLException

public List queryForList(String statenmentNane, Cbject parameter ject)
throws SQLExcepti on

public List queryForList(String statenentName, Cbject paraneter bject,
I nt skipResults, int nmaxResults)
throws SQ.Exception

public List queryForList (String statenentNane,
Obj ect par anet er Obj ect, RowHandl er rowHandl er)
t hrows SQLException

publ i ¢ Pagi nat edLi st quer yFor Pagi nat edLi st (Stri ng st at ement Nane,
Ooj ect paraneter Obj ect, int pageSize)
throws SQLException

public Map queryForMap (String statenent Nanme, Object paraneter oject,
String keyProperty)
throws SQ.Exception

public Map queryForMap (String statenent Nane, Cbject paraneteroject,
String keyProperty, String val ueProperty)
throws SQLException

In each case a the name of the Mapped Statement is passed in as the first parameter. This name corresponds to
the name attribute of the <statement> element described above. In addition, a parameter object can aways be
optionally passed in. A null parameter object can be passed if no parameters are expected, otherwise it is re-
quired. For the most part the similarities end there. The remaining differencesin behavior are outlined below.

4.3.5.1. insert(), update(), delete():

These methods are specifically meant for update statements (a.k.a. non-query). That said, it's not impossible to
execute an update statement using one of the query methods below, however this is an odd semantic and obvi-
oudly driver dependent. In the case of executeUpdate(), the statement is simply executed and the number of
rows effected is returned.

4.3.5.2. queryForObject():
There are two versions of executeQueryForObject(), one that returns a newly allocated object, and another that

uses a pre-allocated object that is passed in as a parameter. The latter is useful for objects that are populated by
more than one statement.

4.3.5.3. queryForList():
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There are three versions of queryForList(). The first executes a query and returns all of the results from that
query. The second allows for specifying a particular number of results to be skipped (i.e. a starting point) and
also the maximum number of records to return. Thisis valuable when dealing with extremely large data sets that
you do not want to return in their entirety.

Finally there is a queryForList() method that takes a row handler. This method allows you to process result sets
row by row but using the result object rather than the usual columns and rows. The method is passed the typical
name and parameter object, but it also takes a RowHandler. The row handler is an instance of aclass that imple-
ments the RowHandler interface. The RowHandler interface has only one method as follows:

public voi d handl eRow ( Cbj ect object, List list);

4.3.5.4. queryForPaginatedList():

This very useful method returns a list that can manage a subset of data that can be navigated forward and back.
Thisis commonly used in implementing user interfaces that only display a subset of all of the available records
returned from a query. An example familiar to most would be a web search engine that finds 10,000 hits, but
only displays 100 at a time. The PaginatedList interface includes methods for navigating through pages
(nextPage(), previousPage(), gotoPage()) and also checking the status of the page (isFirstPage(), isMid-
diePage(), isLastPage(), isNextPageAvailable(), isPreviousPageAvailable(), getPagelndex(), getPageSize()). Al-
though the total number of records available is not accessible from the PaginatedList interface, this should be
easily accomplished by simply executing a second statement that counts the expected results. Too much over-
head would be associated with the PaginatedList otherwise.

4.3.5.5. queryForMap():

This method provides an alternative to loading a collection of resultsinto alist. Instead it loads the results into a
map keyed by the parameter passed in as the keyProperty. For example, if loading a collection of Employee ob-
jects, you might load them into a map keyed by the employeeNumber property. The value of the map can either
be the entire employee object, or another property from the employee object as specified in the optional second
parameter called valueProperty. For example, you might simply want a map of employee names keyed by the
employee number. Do not confuse this method with the concept of using a Map type as a result object. This
method can be used whether the result object is a JavaBean or a Map (or a primitive wrapper, but that would
likely be useless).

4.3.5.6. Examples

Example 35. Executing Update (insert, update, delete)

sql Map. start Transacti on();

Product product = new Product();

product.setld (1);

product . set Description (“Shih Tzu");

int rows = sql Map.insert (“insertProduct”, product);
sql Map. conmi t Transacti on() ;

Example 36. Executing Query for Object (select)

sql Map. start Transacti on();

I nt eger key = new Integer (1);

Product product = (Product)sql Map. quer yFor Obj ect (“getProduct”, key);
sqgl Map. conmi t Transacti on() ;

Example 37. Executing Query for Object (select) With Preallocated Result Object
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sql Map. start Transacti on();

Cust omer custoner = new Custoner();

sql Map. quer yFor Qbj ect (“get Cust”, paranet er Obj ect, custoner);
sql Map. quer yFor Qbj ect (“get Addr”, paranet er Ooj ect, custoner);
sql Map. conm t Transacti on() ;

Example 38. Executing Query for List (select)

sqgl Map. start Transacti on();
List |ist = sql Map. queryForList (“getProductList”, null);
sqgl Map. conmi t Tr ansacti on() ;

Example 39. Auto-commit

/1l \When startTransaction is not called, the statenents will
/Il auto-commt. Calling commt/roll back is not needed.
int rows = sql Map.insert (“insertProduct”, product);

Example 40. Executing Query for List (select) With Result Boundaries

sql Map. start Transacti on();
List Iist = sql Map. queryForList (“getProductList”, null, 0, 40);
sql Map. commi t Transacti on() ;

Example 41. Executing Query with a RowHandler (select)

public class MyRowHandl er inpl enments RowHandl er {
public voi d handl eRow (Obj ect object, List list) throws
SQLException {
Product product = (Product) object;
product . set Quantity (10000);
sql Map. updat e (“updat eProduct”, product);
/1 Optionally you could add the result object to the list.
/] The list 1s returned fromthe queryForList() method.

sqgl Map. start Transaction() ;

RowHand| er rowHandl er = new MyRowHandl er () ;

List list = sql Map. queryForList (“getProductList”, null, rowHandl er);
sql Map. commi t Transacti on();

Example 42. Executing Query for Paginated List (select)

Pagi nat edLi st list =

sqgl Map. quer yFor Pagi nat edLi st (“getProductList”, null, 10);
li st.nextPage();
I'i st. previ ousPage();

Example 43. Executing Query for Map
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sql Map. start Transacti on();

Map map = sql Map. queryFor Map (“get ProductList”, null, “productCode”);
sqgl Map. conmi t Transact i on() ;

Product p = (Product) map. get (“EST-93");

4.4. The One Page JavaBeans Course

The iBATIS Data Mapper framework requires a firm understanding of JavaBeans. Luckily, there's not much to
the JavaBeans APl as far as it relates to SqiMaps. So here's a quick introduction to JavaBeans if you haven't
been exposed to them before.

What is a JavaBean? A JavaBean is a class that adheres to a strict convention for naming methods that access or
mutates the state of the class. Another way of saying this is that a JavaBean follows certain conventions for
“getting” and “setting” properties. The properties of a JavaBean areThe Data defined by its method definitions
(not by its fields). Methods that start with the word “set” are write-able properties (e.g. setEngine), whereas
methods that start with “get” are readable properties (e.g. getEngine). For boolean properties the readable prop-
erty method can also start with the word “is’ (e.g. isEngineRunning). Set methods should not define a return
type (i.e it should be void), and should take only a single parameter of the appropriate type for the property (e.g.
String). Get methods should return the appropriate type (e.g. String) and should take no parameters. Although
it's usually not enforced, the parameter type of the set method and the return type of the get method should be
the same. JavaBeans should also implement the Serializable interface. JavaBeans also support other features
(events etc.), and must have a no-argument constructor, but these are unimportant in the context of iBATIS Data
Mapper and usually equally unimportant in the context of aweb application.

That said, here is an example of a JavaBean:

Example 44. A typical JavaBean

public class Product inplenments Serializable {

private String id;
private String description;

public String getld() {
return id;

public vo
this.id

}

public String getDescription() {
return description;

idsetld(String id) {
=i

e
d;

public void setDescription(String description) {
this.description = description;

}
}

Note

Don’'t mix data types of the get and set properties for a given property. For example, for a numeric
“account” property, be sure to use the same numeric type for both the getter and setter, as follows:

public void setAccount (int acct) {..}
public int getAccount () {..}

Notice both use the “int” type. Returning a“long” from the get method, for example, would cause problems.

Note

Similarly, make sure you only have one method named getXxxx() and setXxxx(). Be judicious with
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polymorphic methods. Y ou're better off naming them more specifically anyway.As a Stream: For sim-
ple read-only binary or text data.

Note

An alternate getter syntax exists for boolean type properties. The get methods may be named in the for-
mat of isXxxxx(). Be sure that you either have an “is” method or a*“ get” method, not both!

Congratulations! You've passed the coursel

Object Graph Navigation (JavaBeans Properties, Maps, Lists)

Throughout this document you may have seen objects accessed through a special syntax that might be familiar
to anyone who has used Struts or any other JavaBeans compatible framework. The iBATIS Data MApper
framework allows object graphs to be navigated via JavaBeans properties, Maps (key/value) and Lists. Consider
the following navigation (includes a List, aMap and a JavaBean):

Enpl oyee enp = get SomeEnpl oyeeFr onSonmewher e() ;
((Address) ( (Map)enp.getDepartmentList().get(3) ).get (“address”)).getCity();

This property of the employee object could be navigated in an SgiMapClient property (ResultMap, Parame-
terMap etc...) asfollows (given the employee object as above): “departmentList[3].address.city”

4.5. Logging SqglMap Activity with Jakarta Commons
Logging

The iBATIS Data Mapper framework provides logging information through the use of Jakarta Commons Log-
ging (JCL — NOT Job Control Language!). This JCL framework provides logging services in an implementation
independent way. You can “plug-in” various logging providers including Log4J and the JDK 1.4 Logging API.
The specifics of Jakarta Commons Logging, Log4J and the JDK 1.4 Logging API are beyond the scope of this
document. However the example configuration below should get you started. If you would like to know more
about these frameworks, you can get more information from the following locations:

Table 15. Logging Frameworks supported by iBATIS Data M apper

Jakarta Commons Logging http://jakarta.apache.org/commons/l ogging/index.html
Log4Jd http://jakarta.apache.org/logdj/docs/index.html
JDK 1.4 Logging API http://java.sun.com/j2se/1.4.1/docs/guide/util/logging/

4.5.1. Log Configuration

Configuring the commons logging services is very ssimply a matter of including one or more extra configuration
files (e.g. "logdj.properties’) and sometimes a new JAR file (e.g."logdj.jar"). The following example configura-
tion will configure full logging services using Log4J as a provider. There are 2 steps.

4.5.1.1. Step 1: Add the Log4J JAR file

Because we're using Log4J, we'll need to ensure its JAR file is available to our application. Remember, Com-
mons Logging is an abstraction API. It is not meant to provide its implementations. So to use Log4J, you need
to add the JAR file to your application classpath. Y ou can download L og4J from the URL above or use the JAR
included with the iBATIS Data Mapper framework. For web or enterprise applications you can add the
"log4j.jar" to your WEB-INF/lib directory, or for a standalone application you can simply add it to the VM -
classpath startup parameter.
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4.5.1.2. Step 2: Configure Log4J

Configuring Log4J is simple. Like Commons Logging, you'll again be adding a properties file to your classpath
root (i.e. not in a package). Thistime the fileis called log4j.properties and it looks like the following:

Example 45. log4j .properties

# d obal | ogging configuration

| og4j . r oot Logger =ERROR, st dout

# Sql Map | oggi ng configuration...

#1 og4j . | ogger. com i bat i s=DEBUG

#1 og4j . | ogger.com i bati s. conmon. j dbc. Si npl eDat aSour ce=DEBUG

#1 og4j . | ogger.com i bati s. conmon. j dbc. Scri pt Runner =DEBUG

#1 0g4) . 1 ogger.com i bati s. sql map. engi ne. i npl . Sql MapCl i ent Del egat e=DEBUG
#l 0og4j . | ogger. j ava. sql . Connect | on=DEBUG

#l 0og4j . | ogger. | ava. sqgl . St at enent =DEBUG

10 #l og4j .| ogger.| ava. sqgl . Prepar edSt at ement =DEBUG

11 #l og4j .| ogger.] ava. sql . Resul t Set =DEBUG

12 # Consol e output. ..

13 | 0g4j . appender . st dout =or g. apache. | og4j . Consol eAppender

14 | og4j . appender. st dout . | ayout =or g. apache. | og4j . Pat t er nLayout

15 | og4j . appender. st dout . | ayout . Conversi onPattern=%p [%] - %¥mn

©oo~NoOOhAWNE

The above file is the minimal configuration that will cause logging to only report on errors. Line 2 of the fileis
what is shown to be configuring Log4J to only report errors to the stdout appender. An appender is a component
that collects output (e.g. console, file, database etc.). To maximize the level of reporting, we could change line 2
asfollows:

| og4j . r oot Logger =DEBUG, st dout

By changing line 2 as above, Log4J will now report on al logged events to the ‘stdout’ appender (console). If
you want to tune the logging at afiner level, you can configure each class that logs to the system using the ‘ Data
Mapper logging configuration’ section of the file above (commented out in lines 5 through 12 above). So if we
wanted to log PreparedStatement activity (SQL statements) to the console at the DEBUG level, we would sim-
ply change line 11 to the following (notice it’'s not #commented out anymore):

| og4j . | ogger. j ava. sql . Prepar edSt at ement =DEBUG

The remaining configuration in the log4j.properties file is used to configure the appenders, which is beyond the
scope of this document. However, you can find more information at the Log4J website (URL above). Or, you
could simply play around with it to see what effects the different configuration options have.

4.6. SimpleDataSource (com.ibatis.common.jdbc.*)

The SimpleDataSource class is a simple implementation of a JDBC 2.0 compliant DataSource. It supports a
convenient set of connection pooling features and is completely synchronous (no spawned threads) which makes
it avery lightweight and portable connection pooling solution. SimpleDataSource is used exactly like any other
JDBC DataSource implementation, and is documented as part of the JDBC Standard Extensions API, which can
be found here: http://java.sun.com/products/jdbc/jdbc20.stdext.javadoc/

Note

The JDBC 2.0 API isnow included as a standard part of J2SE 1.4.x

Note

SimpleDataSource is quite convenient, efficient and effective. However, for large enterprise or mission
critical applications, it is recommended that you use an enterprise level DataSource implementation
(such as those that come with App Servers and commercial O/R mapping tools).

The constructor of SimpleDataSource requires a Properties parameter that takes a number of configuration prop-
erties. The following table names and describes the properties. Only the “JDBC.” properties are required.
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Table 16. SimpleDataSour ce properties

Property Name Required Default Description
[:TODO:]

Example 46. Using SimpleDataSour ce

Dat aSour ce dat aSource = new Si npl eDat aSour ce(props); //properties usually |loaded froma file
Connecti on conn = dat aSour ce. get Connection();

/] ....dat abase queries and updates

conn.commi t ();

conn.close(); //connections retrieved from Si npl eDataSource will return to the pool when cl osed

4.7. ScriptRunner (com.ibatis.common.jdbc.*)

The ScriptRunner class is a very useful utility for running SQL scripts that may do such things as create
database schemas or insert default or test data. Rather than discuss the ScriptRunner in length, consider the fol-
lowing examples that shows how simpleitisto use.

Example 47. Script: initializeHer e are some examples:-db.sql

-- Creating Tabl es — Doubl e hyphens are conment |ines

CREATE TABLE S| GNON ( USERNAMVE VARCHAR NOT NULL, PASSWORD VARCHAR NOT
NULL, UNI QUE( USERNAME) ) ;

-- Creating |ndexes

CREATE UNI QUE | NDEX PK_SI GNON ON SI GNON( USERNAME) ;

-- Creating Test Data

I NSERT | NTO SI GNON VALUES(' user nane', ' password');

Example 48. Usage: Using an Existing Connection

Connection conn = get Connection(); //some nethod to get a Connection

Scri pt Runner runner = new Scri pt Runner ();

runner. runScri pt (conn, Resources. get Resour ceAsReader (" conl sone/ resource/path/initialize.sql"));
conn. cl ose();

Example 49. Usage: Using a New Connection

Scri pt Runner runner = new Script Runner (“com sone.Driver”, “jdbc:url://db”, “login”, “password”);
runner.runScri pt (conn, new Fi |l eReader ("/usr/local/db/scripts/ initialize-db.sql"));

Example 50. Usage 2: Using a New Connection from Properties

Properties props = getProperties (); // some properties from somewhere
Scri pt Runner runner = new Scri pt Runner (props);
runner.runScri pt (conn, new Fi |l eReader ("/usr/local/db/scripts/ initialize-db.sql"));
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The properties file (Map) used in the example above must contain the following properties:

dri ver=org. hsqgl db. j dbcDri ver
ur | =j dbc: hsql db: .

user name=dba

passwor d=what ever

st opOnError =t rue

A few methods that you may find useful are:

/1 if you want the script runner to stop running after a single error
scri pt Runner. set St opOnError (true);

// if you want to | og output to somewhere ot her than System out

scri pt Runner. set LogWiter (new PrintWiter(.));

4.8. Resources (com.ibatis.common.resources.*)

The Resources class provides methods that make it very easy to load resources from the classpath. Dealing with
ClassL oaders can be challenging, especialy in an application server/container. The Resources class attempts to
simplify dealing with this sometimes tedious task.

Common uses of the resourcesfile are:

Loading the Data Mapper configuration file (e.g. "sglMap-config.xml") from the classpath.
L oading the DAO Manager configuration file (e.g. "dao.xml") from the classpath

Loading various *.properties files from the classpath.

Etc.

There are many different waysto load a resource, including:

As a Reader: For simple read-only text data.

As a Stream: For simple read-only binary or text data.

AsaFile: For read/write binary or text files.

AsaProperties File: For read-only configuration properties files.
AsaURL: For read-only generic resources

The various methods of the Resources class that 1oad resources using any one of the above schemes are as fol-
lows (in order):

Reader get ResourceAsReader (String resource);

St ream get Resour ceAsStrean(String resource);

Fil e get ResourceAsFil e(String resource);

Properti es get ResourceAsProperties(String resource);
Ul get ResourceAsUrl (String resource);

In each case the ClassLoader used to load the resources will be the same as that which loaded the Resources
class, or when that fails, the system class loader will be used. In the event you are in an environment where the
ClassLoader is troublesome (e.g. within certain app servers), you can specify the ClassLoader to use (e.g. use
the ClassLoader from one of your own application classes). Each of the above methods has a sister method that
takes a ClassLoader asthe first parameter. They are:

Reader get Resour ceAsReader (Cl assLoader classlLoader, String resource);

St ream get Resour ceAsSt ream (C assLoader cl assLoader, String resource);

Fi |l e get ResourceAsFil e (C assLoader classLoader, String resource);

Properti es get ResourceAsProperties (Cl assLoader classLoader, String resource);
Ul get ResourceAsUr|l (C assLoader cl assLoader, String resource);

The resource named by the resource parameter should be the full package name plus the full file/resource name.
For example, if you have a resource on your classpath such as
‘com.domain.mypackage.MyPropertieskile.properties’, you could load as a Properties file using the Resources
class using the following code (notice that the resource does not start with aslash “/”):

String resource = “conf donai n/ nypackage/ MyPropertiesFile. properties”;
Properties props = Resources. get Resour ceAsProperties (resource);
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Similarly you could load your Data Mapper configuration file from the classpath as a Reader. Say it'sinasim-
ple properties package on our classpath (" properties.sglMap-config.xml™):
String resource = “properties/sqgl Map-config. xm”;

Reader reader = Resources. get Resour ceAsReader (resource);
Sql MapC i ent sqgl Map = Xm Sql MapBui | der. bui | dSgl Map(reader) ;

5. .NET Developer Guide

This guide explains how to install, configure, and use the iBATIS Data Mapper with your .NET applications.
This guide assumes that you are using Microsoft Visua Studio .NET (VSN). If you are using another IDE,
please adapt these instructions accordingly.

5.1. Installing the Data Mapper for .NET

There are three steps to using iBATIS Data Mapper with your application for the first time.

1
2.
3.

5.1.1. Setup the Distribution

The official site for iBATIS Data Mapper for .NET is our SourceForge site <http://ibatisnet.sf.net/>. To down-
load the distribution, follow the link to the Files area, and select the iIBATIS.NET V1.0 or later release. The dis-
tribution is in the form of a ZIP archive. You can extract the distribution using a utility, like WinZip, or (if you
must) the extractor built into newer versions of Windows. We suggest that you create an "ibatisnet” folder in
your VSN project directory and extract the distibution there.

Under the distribution's "source" folder are five other folders that make up the iBATIS.NET distribution, as
shown in Table 17.

Table17. Foldersfound in the iBATIS.NET distribution

External-Bin Precompiled assemblies provided for your conve-
nience.

| BatisNet-Common Assembly of classes shared by DataAccess and
DataM apper

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

iBatisNet-DataM apper The Data Mapper framework

| BatisNet-Test NUnit tests for the solution

You can load the "IBatisNet.sin" solution file into Visua Studio and build the solution to generate the needed
assemblies. There are four projects in the solution, and all should succeed. The assemblies we need will be cre-
ated under "\source\l BatisNet.DataM apper\bin\Debug".

5.1.2. Add Assembly References

Switching to your own solution, open the project that will be using the iBATIS.NET Data Mapper. Depending
on how your organize your solutions, this might not be the project for your Windows or Web application. It may
be alibrary project that your application projects reference. To your project, you need to add two references:
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If you have built the IBatisNet solution as described in Section 5.1.1, both assemblies should be in the bin/debug
folder under the |BatisNet-DataM apper project.

5.1.3. Add XML File ltems

You will need to add two or more XML file items to your Windows or Web application project (and Test
project if you have one). These files are:

SglMap.config - The Data Mapper configuration file (usually one)
SglMap.xml - The Data Map definition file (usually one or more, with various names)

The "SglMapper.config” file must be placed where the framework can find it at runtime. The default location
differs by the type of project, as shownin Table 18

Table 18. Whereto place the SgIM ap.config file

Windows or Test projects (using NUnit or equivalent) |Place in /debug/bin, with the assembly (.dIl) files
Web projects Place in the project root, with the "web.config" file

The "SglMapper.config" file includes a reference to your Data Map definition files (e.g. "SglMap.xml"). For a
Web project, you may wish to put the map definitions in a folder called "Maps" or "Resources’, and then refer
to the maps in the form "Maps/Account.xml". For a Windows or Test project, you can do the same, and use a
relative reference like "../../Maps/Account.xml" in the " SglMapper.config” file.

Of course, the "SglMapper.config" file must be in the correct format, which is described in Section 5.2. The for-
meat for the Data Map descriptions ("SglMap.xml" files) is covered by Section 3.

5.2. Configuring the Data Mapper for .NET

iBATIS Data Mapper is configured using a central XML descriptor file, usually named "SqlMapper.config",
which provides the detail for your data source, data maps, and other features like caching, transactions, and
thread management. At runtime, your application code calls a iBATIS library routine (see Section 5.3) which
reads and parses the main configuration file. Other XML descriptors may be incorporated by reference, but each
Data Mapper client instance "boots’ from a single configuration file.

5.2.1. Data Mapper clients

Each Data Mapper client (instance of SglMapper) is created by reading a single configuration file. Each config-
uration file can specify only one database or datasource. However, you can use multiple Data Mapper clientsin
your application. Just create another configuration file and pass the name of that file when the Data Mapper
client is created. The configuration files might use a different account with the same database, or reference dif-
ferent databases on different servers. Y ou can even read from one client and write to another, if that's what you
need to do.

5.2.2. Data Mapper Configuration File (SqlMapper.config)

A sample configuration file for .NET is shown in Example 51.

Example 51. SgiMap.Config for .NET

<?xm version="1.0" encodi ng="utf-8"?>
<sql MapConfi g
xm ns: xsi ="http://ww. w3. or g/ 2001/ XM_Schenma- i nst ance"
xsi : noNamespaceSchenalLocati on="http://i bati snet. sf. net/schemaVl/ Sql MapConfi g. xsd" >

<properties fil e="database. properties"/> <l-- TODO i nplenmentation -->
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<settings>
<setting useFul | yQualifiedStatenment Nanes="fal se"/>
<setting cacheMdel sEnabl ed="true"/>

</settings>

<providers file="providers.config"/>

<dat abase>
<dat aSour ce nanme="NPet shop" defaul t="true"
connectionString="

user id=${usernane};
passwor d=${ passwor d} ;
dat a sour ce=${ dat asour ce};
dat abase=%{ dat abase} ;
connection reset=fal se;
connection |ifetinme=5;
m n pool size=1;
max pool size=50"/>

</ dat abase>

<sql Maps>

<sql Map fil e="Maps/ Category.xm "/>
<sql Map fil e="Maps/ Product.xm "/ >
<sql Map file="Maps/Itemxm"/>
<sql Map fil e="Maps/ Account.xm "/ >
<sql Map fil e="Maps/ Sequence. xm "/>
<sql Map fil e="Maps/Lineltemxm"/>
<sqgl Map fil e="Maps/ Order.xm"/>

</ sql Maps>

The

</ sql MapConfi g>

5.2.3. Data Mapper Configuration Elements
Sections 5.1.3.1 through 5.1.3.8 describes the elements of the Data Mapper configuration document for .NET.

5.2.3.1. The <properties> Element [TODO: implementation]

Sometimes the values we usein an XML configuration file occur in more than one element. Often, there are val-
ues 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 (name=value) as part of a Data Mapper configuration. Each
named value in the properties file becomes a "shell" variable that can be used throughout the Data Mapper con-
figuration, including the Data Map definition files (see Section 3). For example, if the propertiesfile contains

user nanme=i BATI S

then any element in the Data Mapper configuration, including the data maps, can use the variable ${ username}
to insert the value "iBATIS". For example:

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

Properties are handy during building, testing, and deployment. Properties make it easy to reconfigure your appli-
cation for multiple environments or use automated tools for configuration (e.g. NAnt).

5.2.3.1.1. <properties> attributes

There can be only one <properties> element which can accept one required attribute, "file", being the path to a
propertiesfile.

5.2.3.2. The <settings> Element

There are a number of minimums, maximums, and other settings used by the framework. The settings appropri-
ate for one application may not be appropriate for another. The <settings> element lets you configure these op-
tions and optimizations for the SqlMapper instance that is created from the XML document. All of the settings
have defaults, and you can omit the setting element or any of its attributes. The setting attributes and the behav-
ior they control are described in Table 17.
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Table 19. Attributes of the settings element

cacheModelsEnabled
This setting globally enables or disables all cache
models for an SglMapClient. This can come in handy
for debugging.
Exanpl e: cacheMdel sEnabl ed="tr ue”
Defaul t: true (enabl ed)

useStatementNamespaces With this setting enabled, you must aways refer to

mapped statements by their fully qualified name,
which is the combination of the sqgiMap name and the
statement name. For example:

qguer yFor Obj ect (“sql MapNane. st at enent Nane” ) ;
Exanpl e: useSt at enent Nanespaces="f al se”
Defaul t: fal se (disabled)

5.2.3.3. The <typeAlias> Element

The typeAlias element lets you specify a shorter namein lieu of fully-qualified classname. For example:

<typeAlias alias="Lineltenl' assenbl y="NPet shop. Donai n.dl|" cl ass="NPet shop. Donmi n.Billing.Linelten />

You can then refer to "account” or "Account” where you would normally have to spell-out the fully qualified
class name.

Note

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

5.2.3.3.1. <typeAlias> attributes

The <typeAlias> element has three attributes:

alias - A uniqueidentifer for this element

assembly - The name of the assembly where the class resides

class - Thefully-qualified classname, including namespace reference

5.2.3.3.2. Predefined type aliases

The .NET platform predefines some aliases that you can uise in your Data Mapper configuration file, as shown
in Table 18.

Table 20. Predefined Aliases

Alias Classname
HashTable System.Collections.HashTable

5.2.3.4. The <providers> Element

Under ADO.NET, a database system is accessed through a provider. A database system can use a custom
provider or a generic ODBC provider. iBATISNET uses a pluggable approach to installing providers. Each
provider is represented by an XML descriptor element. The list of providers you might want to use can be kept
in a separate XML descriptor file. The iBATIS.NET distribution includes a standard "providers.config” file with
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aset of six prewritten provider el ements;

SqlServer 1.0
SqlServer 1.1
OleDb 1.1 (Access)
ODBC 1.1

Oracle 9.2

ByteFx (MySQL)

The standard "providers.config" file can be found under "\source\lBatisNet. Test\bin\Debug" in the iBATIS.NET
distrubution (see Section 5.1). To use it, you must copy it to your project and include arelative file reference in
the <providers> element.

A provider may require libraries that you do not have installed, and so the provider element allows you to dis-
able unused providers. One provider can also be marked as the "default" and will be used if another is not speci-
fied by your configuration (see Section 5.2.3.5).

The standard "provider.config" file has SglServer 1.1 set as the default, and the SglServer 1.0 provider disabled.
The Oracle and ByteFx providers are also disabled. (Oracle is proprietary software, and ByteFx ships under a
more restrictive license.)

I mportant

ByteFx is the recommended provider if you are using MySQL. You may download ByteFx from the
MySQLNet SourceForge site (http://sf.net/projects/mysglnet/). If the ByteFx license is acceptable to
you, you may install it as a reference within your application and enable the ByteFx provider. ByteFx is
dated to join the MySQL project and will be available there as well.

Tip

Be sure to review the "providers.config” file and confirm that the provider you intend to use is enabled!
(Set the enabled attribute to true.)

5.2.3.5. The <database> Element

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

5.2.3.5.1. 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 altering the "providers.config" file.

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

5.2.3.5.2. The <datasource> element

The <datasource> element specifies ODBC datasource or connection string. Example 52 shows sample elements
for SQL Server, Oracle, Access, and MySql.

Example 52. Sample <datasour ce> and <provider > elements (.NET)

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

<!-- Connecting to SQL Server -->
<dat abase>
<provi der nanme="sql Server1.1" />
<dat aSour ce nanme="NPet store" default="true"
connectionString="data source=(| ocal )\ Net SDK; dat abase=%{ dat abase};
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user i d=${usernane}; passwor d=${ passwor d}; connecti on reset=fal se;
connection lifetinme=5; mn pool size=1; XM descriptor filesmax pool size=50"/>
</ dat abase>

<!-- Connecting to Oracle -->
TODO:
<!-- Connecting to Access -->

<dat abase>
<provi der name="0d eDbl.1" />
<dat aSour ce name="NPet store" default="true"
connectionString="Provider=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 nanme="ByteFx" />
<dat aSour ce nanme="NPet store" default="true"
connect i onStri ng="Host =${ host } ; Dat abase=${ dat abase};
Passwor d=${ passwor d} ; User name=${ user nane}" />
</ dat abase>

5.2.3.5.3. The <transactionManager> Element [TODO: implementation]

TODO:

5.2.3.6. The <sqglMap> Element

On a daily 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 into the Data Mapper configuration. All of the definition files used by a Data

Mapper instance must be listed in the configuration file.

Example 53 shows <sqlMap> elements for loading a set of Data Map definition. Note that the <sqlMap> ele-

ments are nested in a <dataM aps> element.

Example 53. SqlM ap elements

<dat aMaps>
<sql Map fil e="Maps/ Cat egory.xm "/>
<sql Map fil e="Maps/Product.xm "/>
<dat aMaps>

For more about Data Map defintion files, see Section 3.

5.3. Programming with iBATIS Data Mapper: The .NET

API

The SglMapper API provides four core functions:

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

4. executeaselect query for alist of objects




iBATIS Data Mapper Developer
Guide

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

5.3.1. Building a SqlMapper Instance

An XML document is awonderful tool for describing a database configuration (Section 5.2) 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 defi-
nition files) and builds a "SglMapper" object. The SqlMapper object provides access to the rest of the frame-
work. The SglMapper is designed to be multi-threaded and long-lived, and so makes for a good singleton. Ex-
ample 54 shows a singleton Mapper that you can use in your own applications.

Example 54. A Mapper singleton you can usein your own applications

usi ng | Bati sNet. Dat aMapper ;

nanespace M/App. Li brary. Servi ces

{

/1] <summary>

/1l Gateway class to provide access to the data naps.

/1] |If you are not using nmanaged transactions, this may be the
/1] only class that needs to cite |IBatisNet in a using clause.
/1] </sumrary>

i{nter nal class Mapper

private static volatile Sqgl Mapper mapper = null;
protected static void Configure (object obj)
{rrapper = (Sql Mapper) obj;
protected static void InitMpper ()
{Oonfi gur eHandl er handl er = new Confi gureHandl er (Configure);
map = Sql Mapper. Confi gur eAndWat ch( handl er) ;

public static Sgl Mapper Get ()
if (mapper == null)
| ock (typeof (Mapper))
! if (mapper == null) // doubl e-check
I ni t Mapper ();

return nmapper;

To aobtain the SglMapper instance, just call
Sql Mapper mapper = Mapper. Get ();

anywhere in your application, and specify one of the SglMapper methods (see Section 5.3.2) . Here's an exam-
ple:

IList list = Mapper. Get () .QueryForList ("PermtNoForYearlList", values);

The first time "Mapper.Get()" is called, it will read the default configuration file, "SglMap.config". On subse-
quent calls, it will reuse the cached "mapper" instance. The ConfigureAndWatch method monitors changes to
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the configuration files. If the configuration or definitions files do change, the SqlMapper will be safely rel oaded.
Thisis particularly useful in development, 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 alow you to make
changes to the definitions without reloading the rest of the application.

If for some reason you do not want to monitor changes to the configuration, you can use the Configure method
instead:

mapper = Sqgl Mapper. Confi gur e( handl er) ;

5.3.1.1. Multiple Databases

If you need access to more than one database from the same application, create a Data Mapper configuration
class for that database and another "Mapper" class to go with it. In the new "Mapper" class, change the call to
ConfigureAndWatch to

mapper = Sql Mapper . Confi gur eAndWat ch( " anot her Confi g. confi g", handl er);

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

Sql Mapper sql Server = Sql Server Mapper. Get () ;
Sql Mapper access = AccessMapper. Get();

5.3.2. Exploring the SqglMapper API

The SglMapper instance acts like a facade to provide access the rest of the Data Mapper framework. The Data
Mapper APl methods are shown in Example 54.

Example 55. The Data Mapper API for .NET

<I-- Query APl -- see Sections 5.3.2.1 through 5.3.2.5 -->

public object Insert(string statenentNane, object paraneterCbject);
public int Update(string statenent Name, object paraneterbject);
public int Delete(string statenentNanme, object paraneterbject);

publ i ¢ obj ect QueryForObject(string statenmentNane, object paraneterject);
publ i c object QueryForbject(string statenment Nane, object paraneteroject, object resultObject);

public IList QueryForList(string statenentNane, object paraneterbject);
public void QueryForList(string statenentName, object paraneterCbject, |List resultObject);

public IList QueryForList(string statenentNanme, object paraneterCbject, int skipResults, Int naxResults);

public IList QueryWthRowDel egate(string statenment Nane, object paraneterbject, RowDel egate rowbel egate);

publ i ¢ Pagi nat edLi st Quer yFor Pagi nat edLi st (Stri ng statenment Nane, object paraneteroject, int pageSize);

I Di ct
I Di ct
I Dictionary QueryFor Map(string statenment Nane, object paraneterQoject, string keyProperty)
I Dictionary QueryForMap(string statenment Nane, object paraneterObject, string keyProperty,

<!-- Transaction APl -- see Section 5.3.3 -->
public void Begi nTransacti on()

public void ConmitTransaction()

public voi d Rol | BackTransacti on()

Note that each of the APl methods accept the name of the Mapped Statement is passed in as the first parameter.
The statementName parameter corresponds to the id of the Mapped Statement in the Data Map definition (see
Section 3.2.4.1). In each case, a parameterObject also may be passed. If the Mapped Statement expects no pa-
rameters, a null parameterObject may be passed. If a statement does expect parameters, then a valid parameter-
Object isrequired. Section 5.3.2.1 through 5.3.2.5 describe how the APl methods work.
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5.3.2.1. Insert, Update, Delete

public object Insert(string statenent Nane, object paraneterject);
public int Update(string statenent Nanme, object paraneterject);
public int Delete(string statenentNane, object paraneterObject);

If a Mapped 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 3.2.3.2). If the <selectKey> stanza is used, then Insert returns the generated key; otherwise
null. Both Update and Delete return the number of rows effected.

5.3.2.2. QueryForObject

publ i ¢ obj ect QueryFor Qbject(string statenentNane, object paraneterject);
publ i c object QueryForQbject(string statenent Nane, object paraneteroject, object resultObject);

If a Mapped Statement is expected to select a single row, then call it using QueryForObject. Since the Mapped
Statement definition specifies the result class expected, the framework can both create and populate the result
class for you. Alternatively, if you need to manage the result object yourself, say because it is being populated
by more than one statement, you can use the aternate form and pass your resultObject as the third parameter.

5.3.2.3. QueryForList

public IList QueryForList(string statenentNanme, object paraneterject);
public void QueryForList(string statenment Nane, object paraneterject, |List resultObject);
public IList QueryForList(string statenent Name, object paraneterCbject, int skipResults, int maxResults);

If aMapped Statement is expected to select multiple rows, then call it using QueryForList . 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 re-
sultObject yourself, then it can be passed as the third parameter.

If you need to obtain a partial result, the third form takes the number of records to skip (the starting point) and
the maximum number to return, as the skipResults and maxResults parameters. The PaginatedList method
(Section 5.3.2.5) provides the same functionality but in a more convenient wrapper. The QueryWithRowDele-
gate method (Section 5.3.2.4) also works with multiple rows, but provides a post-processing feature.

5.3.2.4. QueryWithRowDelegate

public d
public |

el egate voi d RowDel egat e(obj ect obj, IList list);
Li st QueryWt hRowDel egat e(string statenment Nane, obj ect paraneterbj ect, RowDel egate rowDel egate);

No matter how well our database is designed, or how cleverly we describe our maps, the result objects we get
back may not be ideal. Y ou may need to 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
iBATIS.NET a RowDelegate to do the dirty work. The delegate will be passed in turn each of the result objects
and the IList reference. Y our delegate can then cope with the object and add to the list, if appropriate.

I mportant

It is your responsibilty to add the objects you want returned to the list. If an object isn't added it is not
returned.

5.3.2.5. QueryForPaginatedList

publ i ¢ Pagi nat edLi st Quer yFor Pagi nat edLi st (Stri ng statement Nane, object paraneteroject, int pageSize);

We live in an age of information overflow. A database query often returns more hits than users want to see at
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once, and our requirements may say that we need to offer along list of results a"page" at atime. If the query re-
turns 100 hits, we might need to present the hits to the user in sets of ten, and let them move back and forth be-
tween the sets. Since thisis such a common requirement, the framework provides a convenience method.

The PaginatedList interface includes methods for navigating through pages (nextPage(), previousPage(), go-
toPage()) and also checking the status of the page (isFirstPage(), isMiddlePage(), isLastPage(), is
NextPageAvailable(), isPreviousPageAvailable(), getPagelndex(), getPageSize()). Although the total number of
records available is not accessible from the PaginatedList interface, this should be easily accomplished by sim-
ply executing a second statement that counts the expected results. Too much overhead would be associated with
the PaginatedList otherwise.

Tip

The PaginatedList method is convenient, but note that a larger 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 used "skipResults" and "maxResults’ as parameters. Unfortunately, the semantics for the re-
turning partial data setsis not standardized, so PaginatedList is the best we can do within the scope of
the framework.

5.3.2.6. QueryForDictionary, QueryForMap

public IDictionary QueryForDictionary(string statenmentNane, object paraneterbject, string keyProperty)
public IDictionary QueryForDictionary(string statenentName, obj ect paraneterbject, string keyProperty, s
public IDictionary QueryFor Map(string statenent Name, object paraneterCbject, string keyProperty)

public IDictionary QueryFor Map(string statenment Nane, object paraneterObject, string keyProperty, string v

The QueryForList methods return the result objects within a IList instance. Alternatively, the QueryForDic-
tionary returns a IDictionary instance. The value of each entry is one of the result object. The key to each entry
isindicated by the keyProperty parameter. This is the 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 Employee objects, you
might want them returned as a Dictionary keyed by each object's EmployeeNumber property.

If you don't need the entire result object in your Dictionary, you can add the valueProperty parameter to indicate
which result object property should be the value of an entry. For example, you might just want the Employ-
eeName keyed by EmployeeNumber.

| mportant

Y ou do not need to use this method just to obtain an IDictionary result object. As explained in Section
3.X.X., the result object for any query can be a property object or aIDictionary instance. This method is
used to create a new I Dictionary result object from a property object or (another) IDictionary object.

The QueryforMap methods provide the same functionality but under a different name, for the sake of continuity
with the Javaimplementation. (The .NET IDictionary interface is equivalent to the Java Map interface.)

5.3.3. Using Explicit and Automatic Transactions

By default, caling any of the APl methods (see Section 5.3.2) on an SglMapper instance will auto-com-
mit/rollback as a single transaction. This means that each call to to these methods will be a single unit of work.
For many cases, this simple approach may be sufficent. But it is not idea if you have a number of statements
that must execute as a single unit of work, which is to say, succeed or fail as a group. For cases like these, you
can use explicit transactions.

The Data Mapper API includes methods to demarcate transactional boundaries. A transaction can be started,
committed and/or rolled back. You can call the transaction methods from the SqlMapper instance (see Section
53.1).

public voi d Begi nTransacti on()
public void Conmt Transacti on()
public voi d Rol |l BackTransacti on()
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By starting a transaction you are retrieving a connection from the connection pool, and opening it to receive
SQL queries and updates.

An example of using transactionsis shown as Example 55.
Example 56. Using explicit transactions

[TODGO ]

Note

Transactions cannot be nested. An exception will startTransaction(), commitTransaction() and end-
Transaction()be thrown if you call BeginTransaction from the same thread more than once, ir call
CommitTransaction or RollbackTracsaction first. In other words, each thread can have -at most- one
transaction open, per SglMapper instance.

Note

SglMap transactions use ThreadLocal store for storing transactional objects. This means that each
thread that calls BeginTransaction will get a unique Connection object for their transaction. The only
way to return a connection to the DataSource (or close the connection) is to call CommitTransaction.
Not doing so could cause your pool to run out of connections and lock up.

5.3.3.1. Automatic Transactions

It is better to use explicit transactions. But for simple requirements (generally read-only, you can use a simpli-
fied semantic. If you do not demarcate query APl statements using the * Transaction methods, the transations
will al be called automatically for you whenever you execute a statement outside of a transactional block. See
Example 56 for an automaitc transaction.

Example 57. Relying on automatic transactions

[ TODO ]

Note

Be careful to consider transactions when framing your queries. Automatic transactions are convenient,
but you will run into trouble if your unit of work requires more than a single update to the database. In
Example 56, if the second call to “updateltem” fails, the item description will still be updated with the
first new description of “TX1". Not what a user might expect.

5.3.4. Coding Examples [TODO: Review from here]

Example 58. Executing Update (insert, update, delete)

sqgl Map. start Transaction() ;

Product product = new Product();
product.setld (1);

product . set Description (“Shih Tzu");
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int rows = sql Map.insert (“insertProduct”, product);
sql Map. commi t Transacti on() ;

Example 59. Executing Query for Object (select)

sql Map. start Transacti on();

I nteger key = new Integer (1);

Product product = (Product)sqgl Map. queryFor Cbj ect (“get Product”, key);
sql Map. commi t Transacti on();

Example 60. Executing Query for Object (select) With Preallocated Result Object

sql Map. start Transacti on();

Cust omer custoner = new Custoner();

sql Map. quer yFor Obj ect (“get Cust”, paraneter Obj ect, custoner);
sql Map. quer yFor Obj ect (“get Addr”, paranet er Obj ect, custoner);
sql Map. comm t Transacti on() ;

Example 61. Executing Query for List (select)

sqgl Map. start Transacti on();
List |ist = sql Map. queryForList (“getProductList”, null);
sql Map. commi t Transacti on() ;

Example 62. Auto-commit

/1 When startTransaction is not called, the statements will
/1 auto-commit. Calling conmit/rollback is not needed.
int rows = sql Map.insert (“insertProduct”, product);

Example 63. Executing Query for List (select) With Result Boundaries

sql Map. start Transacti on();
List Iist = sql Map. queryForList (“getProductList”, null, 0, 40);
sql Map. conmi t Transacti on();

Example 64. Executing Query with a RowHandler (select)

public cl ass MyRowHandl er i npl ements RowHandl er {
public voi d handl eRow ((Obj ect object, List list) throws
SQLException {
Product product = (Product) object;
product . set Quantity (10000);
sql Map. updat e (“updat eProduct”, product);
/] Optionally you could add the result object to the |list.
I/ The list Is returned fromthe queryForlList() nethod.

}

sql Map. start Transacti on();
RowHand| er rowHandl er = new MyRowHandl er () ;
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List list = sqgl Map. queryForLi st (“getProductList”, null, rowHandl er);
sqgl Map. commi t Tr ansacti on() ;

Example 65. Executing Query for Paginated List (select)

Pagi nat edLi st list =

sqgl Map. quer yFor Pagi nat edLi st (“getProductList”, null, 10);
|'i st.nextPage();
|'ist.previousPage();

Example 66. Executing Query for Map

sql Map. start Transacti on();

Map map = sql Map. queryFor Map (“get ProductList”, null, “productCode”);
sql Map. commi t Transacti on() ;

Product p = (Product) nap.get(“EST-93");

5.4. Logging SqglMap Activity with Apache Log4Net

The iBATIS Data Mapper framework provides logging information through the use of Apache Log4Net
(http://logging.apache.org/log4net/). The specifics of Log4Net are beyond the scope of this document. This sec-
tion provides a sample configuration to help you get started.

5.4.1. Log Configuration

The framework uses Log4Net internally and will automatically include the assembly when your project is built.
To use Log4Net with your own application, you merely need to provide your own Log4Net configuration. You
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 .Config extension, and is stored in the same folder as your assem-
bly. Example xx shows the configuration for the framework's Test project.

Example 67. A sample L og4Net configuration block (IBatisNet.Test.dll.Config)

<confi guration>
<I-- Register a section handler for the |og4net section -->
<confi gSecti ons>
<section nane="| og4net" type="System Confi guration.|gnoreSectionHandl er" />
</ confi gSecti ons>
<appSettings>
<l-- To enable internal |og4net |ogging specify the foll ow ng appSettings key -->

<!-- <add key="|og4net.|nternal.Debug" value="true"/> -->

<l-- To test MySql set value="MySqgl" (to do)-->

<l-- To test Oacle set value="Oracle" (to do)-->

<!-- To test M5 Sql Server set val ue="MSSQL" -->

<add key="dat abase" val ue="MsSSQ."/>

<I-- To test M5 Sql Server via SqlCient value="SqglClient" -->
<I-- To test M5 Sql Server via O eDb val ue="Q eDb" -->

<I-- To test M5 Sqgl Server via Qdbc val ue="Qdbc" -->

<add key="provider Type" val ue="Sqgldient"/>
</ appSetti ngs>

<l-- This section contains the | og4net configuration settings -->
<l og4net >
<!-- Define some output appenders -->

<appender nanme="Rol | i ngLogFi | eAppender" type="I| og4net. Appender. Rol | i ngFi | eAppender" >
<param nanme="Fi |l e" value="log.txt" />
<par am nanme="AppendToFi | e" val ue="true" />
<par am name="MaxSi zeRol | Backups" val ue="2" />
<par am name=" Maxi mun¥i | eSi ze" val ue="100KB" />
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<par am nane="Rol | i ngStyl e" val ue="Si ze" />
<par am name="St at i cLogFi | eNane" val ue="true" />
<l ayout type="|og4net.Layout. PatternLayout">
<par am nane="Header" val ue="[Header]\r\n" />
<par am nane="Foot er" val ue="[Footer]\r\n" />
<par am name="Conver si onPattern" value="% [%] %5p % [ %] - Y%P&m" />
</ | ayout >
</ appender >
<appender nane="Consol eAppender" type="I| og4net. Appender. Consol eAppender" >
<l ayout type="|og4net. Layout. PatternLayout">

<par am nane="Conver si onPattern" value="% [%] %5p % [%] & t; %{auth}&gt;

</ | ayout >
</ appender >

<l-- Set root |logger level to ERROR and its appenders -->
<r oot >
<l evel val ue="ERRCR' />
<appender-ref ref="Rol|ingLogFil eAppender" />
<appender-ref ref="Consol eAppender” />
</root>

<I-- Print only nessages of |evel DEBUG or above in the packages -->

<l ogger nane="IBati sNet . Dat aMapper. Confi gurati on. Cache. CacheMbdel ">
<l evel val ue="DEBUG' />

</ | ogger >

%rtm" [ >

<l ogger nanme="|Bati sNet . Dat aMapper . Confi gurati on. St at enment s. Prepar edSt at enent Fact ory" >

<l evel val ue="DEBUG' />
</ | ogger >
<l ogger nane="|Bati sNet . Dat aMapper. LazyLoadLi st ">
<l evel val ue="DEBUG' />
</ | ogger >
</| og4net >
</ confi guration>

[TODO: Explanation of logging setup]
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