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Abstract 
The JNI interface gives Java developers access to the same small footprint, high performance embeddable 

database engine utilized by C/C++. This article explains how to get the JNI interface running as quickly as 

possible. 

This article is relative to the following versions of RDM: 

 RDM Embedded: 7.0, 7.1, 7.2, 8.0, and 8.1 
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Introduction 
Birdstep’s RDM Embedded database includes a Java Interface using JNI. The JNI interface gives Java developers 

access to the same small footprint, high performance embeddable database engine utilized by C/C++. This 

article explains how to get the JNI interface running as quickly as possible. The article assumes that you have a 

basic understanding of developing in Java as well as a basic understanding of using the RDM Embedded C 

interface. 

Setup 
The following pieces are all that is required to access an RDM Embedded (RDMe) data from a Java application. 

1. A Java SDK (version 1.2 or above) that supports JNI 

2. RDM Embedded 7.x for the platform you are developing/deploying on 

Once installation of these components is completed there are three simple configuration steps. 

1. Environment 
There are two environmental settings that need to be applied in order to access your data from Java. The 

method of setting these up will differ if you are using the java compiler natively or through and IDE. 

 rdm_embedded.jar file needs to be in placed your CLASSPATH. 

 The RDM Embedded library files need to be in your path. The JNI interface requires rdm7, psp7, and 

rdmejni. These will either be shared objects or dynamic link libraries depending on your platform. 

2. Database 
Java access to the RDM Embedded (RDMe) database is provided through a number of generated classes created 

by the RDM Embedded ddlp database compiler. When ddlp is given the –JNI flag it will create a Java source file 

for each record defined in the database definition. For the simple schema shown in listing A will create a single 

source file called SIMPLE_REC.java will be created. 

database simple_db  {  

 data file "simple.d01" contains simple_rec;  

 record simple_rec {  

 char first_name[32];  

 char last_name[32];  

 }  

}  

3. Application 
To prepare an application to use the JNI interface simply include the following import statements in your Java 

source files: 

im port com.birdstep.rdme.jni.*;  

import com.birdstep.rdm.*;  

Your application is now configured to access your RDM Embedded data. 

Ȱ(ÅÌÌÏ 7ÏÒÌÄȱ ÁÐÐÌÉÃÁÔÉÏÎ ÕÓÉÎÇ 2$- %ÍÂÅÄÄÅÄ ɉ2$-ÅɊ *.) !ÐÐÌÉÃÁÔÉÏÎ 
We will now create a very simple “Hello World” application. The application will open the simple_db database, 

add a new simple_rec, and display all of the data stored simple_rec (including the newly added record). There 

are two basic RDMe Java classes used to interact with the database engine. The first is the RDMe Task class, the 
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second is the RDMe Database class. The JNI documentation goes into great detail about these classes, however 

it can be boiled down to the following two statements: 

 The Task class has member functions for all of the RDMe APIs that do not actively access a database. 

 The Database class has member functions for all APIs that do access a database.  

For this example I am creating two classes: SimpleExample is the main class, and SimpleDb is the database 

access class. The SimpleDb class has Task and Database member variables to control access to simple_db. 

Step 1: Allocate and setup your RDMe Task object 
In the constructor for the SimpleDb class we will create and initialize our Task object. We will do the minimum 

Task initialization required specify the Lock Manager type and a database user id. 

/* Create and setup the task object */  

t ry  

{  

 taskObj = new Task();  

 taskObj.lockcomm("Internal");  

 taskObj.dbuserid("simple_user");  

}  

catch(DBException e)  

{  

 throw e;  

}  

Step 2: Open the database 
After the Task object has been created we create the Database object by calling the Task’s open member 

function. For this example the database files (simple_db.dbd and simple.d01) will need to be located in the same 

location where we are executing the application. 

/* Open the database */  

t ry  

{  

 dbObj = taskObj.open("simple_db", "s");  

}  

catch (DBException e)  

{  

 System.out.println("Failed to open simple_db " +  

 e.getErrorNumber());  

 throw e;  

}  

Step 3: Insert a new record 
Now that we have successfully created and initialized our Task and Database objects we can use them to work 

on our database. Since using good database development techniques is important we will start a transaction, 

request a lock, add the new data, and commit the transaction. 

/* Begin a transacti on, lock the record, add, commit*/  

Try  

{  

 taskObj.trbegin("simple_rec_insert");  

 dbObj.reclock(simple_db.SIMPLE_REC, "w");  

 dbObj.fillnew(simple_db.SIMPLE_REC, sr);  

 taskObj.trend();  

}  

catch (DBException e)  

{  

 System.out.println("Failure inserting record " +  
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 e.getErrorNumber());  

 /* Abort transaction on error */  

 taskObj.trabort();  

 throw e;  

}  

Step 4: Read the data 
We will check on the data we just entered. To make it easy we will lock the current_rec, use recfrst/next to loop 

through all the records, read the current simple_rec, and print the contents. 

/* lock the record and loop through all instances */  

try  

{  

 dbObj.reclock(simple_db.SIMPLE_REC, "r");  

 for(stat = dbObj.recfrst(simple_db.SIMPLE_REC);  

 stat == RDME.S_OKAY;  

 stat = dbObj.recnext() )  

 {  

  /* read and display the record */  

  dbObj.recread(sr);  

  System.out.println(sr.getFIRST_NAME() + " " +  

  sr.getLAST_NAME() );  

 }  

 /* free the lock */  

 dbObj.recfree(simple_db.SIMPLE_REC);  

}  

catch (DBException e)  

{  

 System.out.println("Failure reading simp le_rec " +  

 e.getErrorNumber());  

 /* free the lock if there is a failure */  

 dbObj.recfree(simple_db.SIMPLE_REC);  

 throw e;  

}  

Step 5: Cleanup 
To complete the application we will use the SimpleDb finalize method to close the Database object and free 

resources associated with the Task object. 

try  

{  

 if(dbObj != null)  

 {  

  dbObj.close();  

  dbObj = null;  

 }  

 if(taskObj != null)  

 {  

  taskObj.closetask();  

  taskObj = null;  

 }  

}  

catch(DBException e)  

{  

 System.out.println("Failed to close " + e.getErrorNumber());  

}  

Step 6: Compile and execute 
Once we had completed these steps all we have left to do is compile and execute are program. In 6 simple steps 

we have created a Java application that can share data with a RDM Embedded C program. Taking this as a 

starting point it should be simple to create an application to access your own data. 
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Programming Pitfalls 
Here are a couple of the programming errors I committed when I was putting together this sample and what I 

did to correct them. 

Compiling 

Problem 
 simple_db.java: 1: package com.birdstep.rdme.jni does not exist  

Solution 

 Add rdm_embedded.jar to the classpath 

Problem 
SimpleExample.java:63: cannot resolve symbol  

symbol : class SIMPLE_REC  

location: class SimpleDb  

 SIMPLE_REC sr;  

Solution 

 Make sure you gave the –jni option to ddlp to create simple_db.java and SIMPLE_REC.java. 

 Make sure you compiled simple_db.java and SIMPLE_REC.java to create simple_db.class and 

SIMPLE_REC.class. 

 Make sure that the location of simple_db.class and SIMPLE_REC.class are in your class path. 

Running 

Problem 
Exception in thread "main" java.lang.UnsatisfiedLinkError: no  

RDMEjni in java.library.path  

 at java.lang.ClassLoader.loadLibrary(Unknown Source)  

 at java.lang.Runtime.loadLibrary0(Unknown Source)  

 at java.lang.System.loadLibrary(Unknown Source)  

 at com.birdstep.rdme.jni.Task.<clinit>(Task.java:71)  

 at SimpleDb.<init>(SimpleExample.java:21)  

 at SimpleExample.main(SimpleExample.java:134)  

Solution 

Check that the RDM Embedded dlls or shared objects are available in the system path. 

Problem 
Failed to open simple_db - 4 

DBException:  

 com.birdstep.rdm.DBException: RDM Database Error: - 4 

  at  

 com.birdstep.rdme.jni.Database.validate(Database.java:716)  

  at com.birdstep.rdme.jni.Database.open(Database.java:150)  

  at  

 com.birdstep.rdme.jni.Database.< init>(Database.java:143)  

  at com.birdstep.rdme.jni.Task.open(Task.java:99)  

  at SimpleDb.<init>(SimpleExample.java:30)  

  at SimpleExample.main(SimpleExample.java:134)  

Solution 

 Make sure you have compiled (ddlp) and initialized (initdb) the simple_db schema (simple_db.ddl) 
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Complete Source 
The source for the database schema and Java code can be downloaded from: 

ftp://ftp.raima.com/outgoing/DatabaseInsights/simple_jni.tgz 

Contact Information 
Website: http://www.raima.com 

NORTH AMERICA EUROPE 

Birdstep Technology, Inc. Birdstep Technology ASA 
2101 Fourth Avenue, Suite 240 C.J. Hambros Plass 2c 
Seattle, WA 98121 0164 Oslo, Norway 
Telephone:  +1 206 748 5300 Telephone:  +47 90628326 
Fax:  +1 206 748 5200 Fax:  +47 24134701 
E-mail:  americas@birdstep.com E-mail:  lpagni@birdstep.com 
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