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WebSphere® eXtreme Scale provides the ability to populate the grid at start up (called 
preloading) or to perform dynamic access to the database at runtime through custom 
loaders. 
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Simple data loading 

�Access data through ObjectMap 

�Put data into BackingMap 
myEmpMap.put("000300", anEmployee); // add employee with key “000300” 

�Replace object if key already exists 

�Get data from BackingMap 
Employee emp = myEmpMap.get("000300"); 

�Return “null” if object not in map 

IInn tthhee ssiimmpplleesstt ccaassee,, aann aapppplliiccaattiioonn llooaaddss ddaattaa iinnttoo aann OObbjjeeccttMMaapp uussiinngg tthhee ““ppuutt”” mmeetthhoodd,, 
aanndd rreettrriieevveess tthhee ddaattaa wwiitthh tthhee ““ggeett”” mmeetthhoodd.. IIff aann aapppplliiccaattiioonn ccaallllss tthhee OObbjjeeccttMMaapp’’ss ““ggeett”” 
mmeetthhoodd wwiitthh aa kkeeyy tthhaatt ddooeess nnoott eexxiisstt iinn tthhee BBaacckkiinnggMMaapp,, tthhee OObbjjeeccttMMaapp rreettuurrnnss ““nnuullll””.. 
TThhee aapppplliiccaattiioonn mmuusstt tthheenn rreettrriieevvee tthhee ddaattaa ffrroomm aann aalltteerrnnaattee ssoouurrccee aanndd aadddd iitt ttoo tthhee mmaapp 
ssoo iitt wwiillll bbee tthheerree tthhee nneexxtt ttiimmee iitt iiss rreeqquueesstteedd.. TThhiiss ggrreeaattllyy iinnccrreeaasseess tthhee ccoommpplleexxiittyy ooff tthhee 
eeXXttrreemmee SSccaallee cclliieenntt.. 
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Custom loaders 

�Configure BackingMap to preload data 

�Associates a BackingMap with a back-end data 
store 

�When requested data is not in the BackingMap, 
�the request is passed to the data store using the Loader 

�In an eXtreme Scale cluster, the preload operation can be 
restarted on another server if the primary server fails 
during preloading 

�Also persists data to the data store 

By creating a custom loader object, you can easily preload data into a BackingMap during 
map initialization. The custom loader sits between the BackingMap and a back-end data 
store. The back-end data store can be a simple file in the file system, a hardened 
enterprise database, or even a random data generator. The loader can preload an entire 
data store, or a subset of data most likely to be requested by applications. 

After the map is initially loaded, an application can call the ObjectMap’s “get” method with 
a key that does not exist in the BackingMap. Rather than returning “null”, the BackingMap 
passes the request to the custom loader. The Loader will then retrieve the data from the 
backing store. 

By using a custom loader, the eXtreme scale client only has to use a single data access 
framework – the eXtreme Scale Grid. This results in simpler, more flexible, and more 
maintainable code. 

Also, when data is inserted or modified in the grid, the BackingMap uses the Loader class 
to persist data to the data store. 
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ObjectGrid sample application 
WebSphere Application Server 

JVM Heap 
ObjectGrid 

“plants” 
BackingMap 

1. Client – get “bluebonnet” 
2. Servlet – begins the session 
3. Servlet – attempts to get “bluebonnet” 
4. Session - Get from BackingMap 
• BackingMap – cache miss -- retrieve 

flower from database using loader 

Client A 

OG Session A 

“plants” 
ObjectMap 

2 

1 
8 

3 4 

Custom loader 

Database 

This example shows the general flow when an application requests an object that is not in 
the grid. 

In this example, a client browser sends a request to a servlet to view details for a flower 
object. 

The servlet begins an ObjectGrid session. 

The servlet attempts to “get” the flower from the ObjectGrid. 

In this case, the requested flower does not exist in the BackingMap. There can be several 
reasons for this. For example, the object was not preloaded during map initialization, or 
was previously loaded but evicted to make room for another object. 
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ObjectGrid sample application 
WebSphere Application Server 

JVM Heap 
ObjectGrid 

“plants” 
BackingMap 

1. Client – get “bluebonnet” 
2. Servlet – begins the session 
3. Servlet – attempts to get “bluebonnet” 
4. Session - Get from BackingMap 
5. BackingMap – cache miss -- retrieve 

flower from database using loader 
6. BackingMap – returns object to session 
7. Session – returns flower to servlet 
8. Servlet – returns flower to client 

Client A 

Database 

OG Session A 

“plants” 
ObjectMap 

2 

1 
8 

3 4 

7 6 bluebonnet 

5 

Custom loader 

The BackingMap forwards the request for the flower to the configured custom Loader, 
which issues an SQL “Select” to retrieve the flower’s details from the database. The 
Loader constructs the plant object from the data returned and adds the flower to the 
BackingMap. 

The BackingMap can now return the flower to the session, and the session to the servlet. 

If another client requests details for the same flower object, the Loader is not used as the 
object is already in the grid. 
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Distributed cache 

�Replicated cache 
�Loaders only function on the primary partition 

�Data is replicated to the replicas 

�Partitioned cache 
�Loader retrieves partition information 

�Only load data for “current” partition 
int numPartitions = backingMap.getPartitionManager().getNumOfPartitions(); 

int myPartition = backingMap.getPartitionId(); 

In a distributed eXtreme Scale environment, a map can have replicas and might preload a 
large volume of data during initialization. In this configuration the loader only runs in the 
primary replica. As data is loaded it is distributed to replicas using the eXtreme Scale 
replication mechanism. This lowers the load on the back-end data store significantly as 
only one server is accessing the back-end. 

A very large map can be partitioned, with data striped across multiple servers. Each entry 
is stored only on one of those servers. If the grid is partitioned, the loader must identify the 
subset of the data that it will preload. 

This code example shows how an application can identify the subset of the data to load 
from the database. Applications should always use these methods even when the map is 
not initially partitioned. If the map is later partitioned by the administrators, then the loader 
will continue to work correctly. 

The application must issue queries to retrieve the myPartition subset from the back-end. If 
a database is used, then it might be easier to have a column with the partition identifier for 
a given record unless there is some natural query that allows the data in the table to 
partition easily. 
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Loader interface 

� preloadMap 
�Called during map initialization 

�Can load all data or subset 

� get 
�Load objects for specified keys 

�Can request single or multiple keys 

� batchUpdate 
�Write the provided changes to the backend 

An application-provided custom loader class must implement the objectgrid Loader 
interface. 

The “preloadMap” method is called during map initialization. It can load all the entries for a 
partition, or only the subset of data most likely to be requested by clients. 

The “get” method is called when a client requests data for a key that does not exist in the 
grid. The “get” method receives a list of keys as an input parameter, and loads objects 
corresponding to those keys into the grid. 

The batchUpdate” method is called whenever the ObjectGrid needs to apply a set of 
changes to the back-end data store. 

A backing map can have only one loader and a client backing map (or near cache) cannot 
have a loader. 

A loader definition can be applied to multiple backing maps, but each backing map has its 
own loader instance. 
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Loader runtime properties 

�Set runtime properties based on configuration 

� Include properties in ObjectGrid configuration file 
<backingMapPluginCollection … > 

<bean id="Loader“ … > 

<property name="dataBaseName" type="java.lang.String“ 
value="jdbc:derby://localhost:1527//home/user/XS7.0/sampleDB“ 
description=“Sample database" /> 

� Loader includes Java™ bean “set” method 
�Runtime uses introspection to find method 

public void setDataBaseName(String dbUrl) {…} 

In your application-provided Loader, you might need to set one or more Loader properties 
to modify the Loader’s runtime behavior. For instance, if the Loader is retrieving data from 
a relational database, it will need the name of the database and the SQL isolation level. To 
use properties “dataBaseName” and “isoLationLevel”, the loader must include methods 
named “setDataBaseName” and “setIsolationLevel”. The grid runtime uses Java 
introspection to call these methods during loader initialization. 

Using runtime properties allows administrators to easily modify a grid’s configuration 
without requiring code changes. 

Parameters can be Java primitives, their java.lang counterparts, and java.lang.String. The 
name and type attributes must correspond to a method signature of the Loader. For 
example, if a property name is “size” and its type is “int”, then the Loader must include a 
method setSize(int). 
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Summary 

�Preload data from data store 

� Load data on request 

�Persist changes to data store 

�Runtime properties for flexibility 

In summary, WebSphere eXtreme Scale provides a Loader interface, which allows an 
administrator to associate a BackingMap to a back-end data store. The Loader class can 
preload data into the BackingMap during map initialization. When a client requests data 
that is not currently in the BackingMap, the BackingMap uses the Loader to get the data 
from the data store. The BackingMap also uses the Loader class to persist changes to 
data in the BackingMap to the data store. 

The ability to specify custom runtime properties through the ObjectGrid configuration file 
makes custom loaders even more powerful and flexible. 
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Feedback 

Your feedback is valuable 
You can help improve the quality of IBM Education Assistant content to better 

meet your needs by providing feedback. 

� Did you find this module useful? 

� Did it help you solve a problem or answer a question? 

� Do you have suggestions for improvements? 

Click to send e-mail feedback: 

mailto:iea@us.ibm.com?subject=Feedback_about_WXS70_Loaders.ppt 

This module is also available in PDF format at: ../WXS70_Loaders.pdf 

You can help improve the quality of IBM Education Assistant content by providing 
feedback. 
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WebSphere 
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trademarks owned by IBM at the time this information was published. Such trademarks may also be registered or common law trademarks in other countries. A current list of other IBM 
trademarks is available on the Web at "Copyright and trademark information" at http://www.ibm.com/legal/copytrade.shtml 

Java, and all Java-based trademarks and logos are trademarks of Sun Microsystems, Inc. in the United States, other countries, or both. 

Other company, product, or service names may be trademarks or service marks of others. 

Product data has been reviewed for accuracy as of the date of initial publication. Product data is subject to change without notice. This document could include technical inaccuracies or 
typographical errors. IBM may make improvements or changes in the products or programs described herein at any time without notice. Any statements regarding IBM's future direction 
and intent are subject to change or withdrawal without notice, and represent goals and objectives only. References in this document to IBM products, programs, or services does not imply 
that IBM intends to make such products, programs or services available in all countries in which IBM operates or does business. Any reference to an IBM Program Product in this 
document is not intended to state or imply that only that program product may be used. Any functionally equivalent program, that does not infringe IBM's intellectual property rights, may be 
used instead. 

THE INFORMATION PROVIDED IN THIS DOCUMENT IS DISTRIBUTED "AS IS" WITHOUT ANY WARRANTY, EITHER EXPRESS OR IMPLIED. IBM EXPRESSLY DISCLAIMS ANY 
WARRANTIES OF MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE OR NONINFRINGEMENT. IBM shall have no responsibility to update this information. IBM products 
are warranted, if at all, according to the terms and conditions of the agreements (for example, IBM Customer Agreement, Statement of Limited Warranty, International Program License 
Agreement, etc.) under which they are provided. Information concerning non-IBM products was obtained from the suppliers of those products, their published announcements or other 
publicly available sources. IBM has not tested those products in connection with this publication and cannot confirm the accuracy of performance, compatibility or any other claims related 
to non-IBM products. 

IBM makes no representations or warranties, express or implied, regarding non-IBM products and services. 

The provision of the information contained herein is not intended to, and does not, grant any right or license under any IBM patents or copyrights. Inquiries regarding patent or copyright 
licenses should be made, in writing, to: 

IBM Director of Licensing 
IBM Corporation 
North Castle Drive 
Armonk, NY 10504-1785 
U.S.A. 

Performance is based on measurements and projections using standard IBM benchmarks in a controlled environment. All customer examples described are presented as illustrations of 
how those customers have used IBM products and the results they may have achieved. The actual throughput or performance that any user will experience will vary depending upon 
considerations such as the amount of multiprogramming in the user's job stream, the I/O configuration, the storage configuration, and the workload processed. Therefore, no assurance 
can be given that an individual user will achieve throughput or performance improvements equivalent to the ratios stated here. 

© Copyright International Business Machines Corporation 2009. All rights reserved. 

Note to U.S. Government Users - Documentation related to restricted rights-Use, duplication or disclosure is subject to restrictions set forth in GSA ADP Schedule Contract and IBM Corp. 
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