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released on GitHub

Here'salist implementation | came up with to enable true paged data fetching completely transparent to
any List user. It works independent of persistence layers, such as JPA implementations etc and it can be
used by anything that only needsal.ist, suchasa.

e PagedList source files on GitHub
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L azy loading with the PagedL ist

Originally | made the PagedList because | needed paged data fetching using JIMS queues for a JSF Rich
datatable and datascroller; a common problem in JSF but less commonly solved, even less documented
and less still solved in an elegant way. Most people are able to solve this problem by using an
OpenSessioninView antipattern (keeping Hibernate-oid session open until the view requests the lazy
loaded data) but since I’m using JM S queue, this was not an option. Alternative solutionsinclude using
contrived JSF specific extended data table models and what not; | decided to circumvent the entire JSF to
JMS queue integration by providing my datain alazy paging list. It works beautifully.

e PagedList.java

It isdifferent from Apache's LazyList (and many other implementations) in that it relies on an external
dataprovider to provide the dataset’ s total size, pagesize and data provision itself. For example, using my
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lazy list version the size() method actually returns the total size of data potentially available, not just
physically availablein thelist at the present. Thisway the list works completely transparent to its users.
Also, there is no simple factory being passed in that creates dummy objects or something: actual remote
datais being fetched in pages by a data provider. Pages being fetched are independent of each other;
when requesting page 5, page 1 through 4 are not needed or fetched.

The PagedList works in combo with a PagedDataProvider interface that external dataproviders (some
dao for example) could implement. So it has no dependencies whatsoever on some specific
implementation. The paged data provider provides the total size of the dataset, the page size and pages of
the dataset itself when needed.

Example implementation for JSF and JPA dao

Here' s an example implementation which ties a JSF Richfaces datatable to a JPA dao using a PagedL.ist.
| cut out the service layer, view handlers/controllers for sake of simplicity.

/**

* JPA dao which acts as paged data provider for the paged I|ist.

* Relies on two JPA named queries specified on the Entity being fetch
ed.

*

* @ut hor Benny Bottena

* @ee PagedDat aProvi der

*/

public class Appl eJPADao i npl enments Appl eDao, PagedDat aProvi der <Appl eD
to, Appl eQueryParaneters> {

/1l entitymanager stuff omtted for exanple (real world: injected b
y Spring)

private static final int PAGESIZE = 50;

/**
* This nmethod is used to provide a | azy pagin List of apples used
in the rich datatable.
* The query paraneters will be reused in subsequent provide() cal
s fromthe |ist.

*

* @ee Appl eDao#get Al | Appl es(String, String)
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*/
publ i c List<Appl eDto> getAll Apples(String type, String quality) {
/1 optional query paraneters: can be null
Appl eQuer yPar anet ers parans = new Appl eQueryParaneters();
par ans. set Appl eType(type);
par ans. set Appl eQual ity(quality);
return new PagedLi st <Appl eDt o, Appl eQueryParaneters>(this, par
ans) ;

}

/**

* Called by the PagedLi st instance. The query criteria is the sam
e instance as initially provided in getAll Appl es().
* @ee PagedDat aProvi der #provi de(int, Object).
*/
public List<Appl eDto> provide(int page, AppleQueryParaneters query
Criteria) {
Query query = entityManager. createNanmedQuery("Apple.findAl");
guery. set Par anet er ("appl eType", queryCriteria.getAppl eType());
query. set Paraneter ("appl eQuality", queryCriteria.getAppl eQuali

ty());
/1 JPA s pagi ng nmechani sm
guery. set Fi r st Resul t (PAGESI ZE * page);
query. set MaxResul t s( PAGESI ZE) ;
return (List<AppleDto>) query.getResultList();
}
/**

* Returns the dataset's total size.
*
* @ee PagedDat aProvi der #get Dat aSi ze()
*/
public int getDataSize() {
Query count Query = entityManager. creat eNamedQuery(" Appl e. count

return ((Long) countQuery.getSingleResult()).intValue();
}

/**
* @ee PagedDat aProvi der #get PageSi ze()
*/
public int getPageSize() {
return PAGESI ZE;
}
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About TDto

Thisisageneric type for the PagedList and PagedDataProvider. To the paging list is doesn’t matter
what objectsit contains/ returns and, being a List itself, the paging list uses this information to type itself
asalist<Dto> instance.

/'l AppleDto exanple, with entity annotations renoved
public class AppleDto {

private String type;

private String quality;

/]l setters and getters omtted

In the above example, for brevity purposes, the AppleDto object returned by the DAO isdirectly used in
in the paged list. This can be dangerous if the entity is actually a JPA lazy loading proxy: a service class
could be sitting in between to convert the JPA entity into a POJO version ready for use in the JSF view.
The paged list doesn’'t care where the dto’s come from, since a data provider transparently provides
them.

About TQueryParameters

Thisalso isageneric type for the PagedList and PagedDataProvider. It can be anything and is only
meant to be used when initially creating the list and when providing new data. Thisway, the data provider
can be sure to use the same criteria over and over again when returning a new page of data. Otherwise a
page from a completely different dataset might be returned or the order might have been switched around.

public class Appl eQueryParaneters {
private String appl eType;
private String appleQuality;

/'l setters and getters omtted

This example is very basic, but you can ofcourse include which column to sort on, which direction etc.
Here' sarea world example where the search criteria are explicitely defined, because the are
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communicated over IMS:

public abstract class SearchCriteria {

private int pageNunber; // the DAO on the other end of the queue w
i1l need this

private int pageSize; // as well as this

private String sortBy; // colum nanme or a flag

private String direction; // ascending / descending

/]l setters and getters omtted

}

public class CustonerSearchCriteria extends SearchCriteria {
/1 as with the Appl eQueryParaneters, custoner specific fields wll
be here

}

Stale data detection

Thereis an issue with lazy loading in general: synchronizing the lazy loading list with the remote dataset
to avoid becoming stale when changes happen to the dataset.

To solvethis, the PagedList provides three levels of stale data detection, or rather, three different
resolutions, as each option looks for differences more precise and often. Y ou can provide this option by
passing in a Datal ntegrityCheckingMode flag into the constructor:

/'l never check, assune the dataset never changes
new PagedLi st <Appl eDt o, Appl eQueryParaneters>(this, parans, Datalntegr
i t yChecki ngMode. OFF) ;

/'l check each tinme we fetch a new page of data
new PagedLi st <Appl eDt o, Appl eQueryParaneters>(this, parans, Datalntegr
i tyChecki ngMode. ON_FETCH _PAGE) ;

/'l check each tinme an itemis being 'get()' fromthe |ist
new PagedLi st <Appl eDt o, Appl eQueryParaneters>(this, parans, Datalntegr
i tyChecki ngMbode. ON_CET) ;

However, thereis alimit to this solution. Aslong as the dataset’ s size doesn’t change, we won't know if
the dataitself has changed or not. Example: when the dataset changes but the same number of rowsis

5/6



Java generic paged lazy List with JSF/JPA example implementation - 07-22-2009
by Benny Bottema - http://www.bennybottema.com

being returned from the database, the size of the list is not being updated and the get() method may return
the wrong item.
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