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Outline

• Useful tools and technique
– Eclipse

– Java stack trace

• Hadoop operating flow
– Job execution.

• Job submit

• JobTracker

• TaskTracker
– Map

– Reduce



Eclipse

• Why choose Eclipse?

– Free

– GUI : easy to browse (compared to vim)

– Several utilities : jump to declaration, syntax 
checking, search … etc.

– People use Eclipse, thus many reference on the 
Internet.



Code tracing …

• Print out message or variable content.

• Print stack trace



Java stack trace



How to get this?

• Add code in target function.

• Compile

• Run hadoop

• Check console or log



Brief flow tracing for a job

What will actually operate after you type
hadoop jar hadoop-examples-1.2.1.jar wordcount input output

shell script under 
$HADOOP_HOME/bin

In this shell script, the remaining arguments will be parsed and finally invoke  
relative java program. 



Brief flow tracing for a job

What will actually operate after you type
hadoop jar hadoop-examples-1.2.1.jar wordcount input output

In shell script, java CLASS is defined according to “jar” argument.

exec /usr/lib/jdk/bin/java  -Dproc_jar ..Several classpath… \
org.apache.hadoop.util.RunJar hadoop-examples-1.2.1.jar wordcount input output



public static void main(String[] args) throws Throwable
{

… Load and unjar JAR file…
…Get the main Java class…
…Get the argument…
…Invoke main function in JAR file…

}

hadoop jar hadoop-examples-1.2.1.jar wordcount input output

class name

arguments



The invoked class inside hadoop-examples-1.2.1.jar





JobClient

submit job

JobTracker

TaskTracker

HeartBeat response1:
• Assign task.

Transmit HeartBeat2:
• Update TaskTracker status

1: JobTracker.java 2933: public synchronized HeartbeatResponse heartbeat
2: TaskTracker.java 1950: HeartbeatResponse transmitHeartBeat(long now)

TaskTracker Routine:
TaskTracker.java
1736: State offerService()
1826: HeartbeatResponse heartbeatResponse = transmitHeartBeat(now);

Assign Task according to heartbeat
1864: TaskTrackerAction[] actions = heartbeatResponse.getActions();
1879: if (actions != null){           

for(TaskTrackerAction action: actions) {
if (action instanceof LaunchTaskAction) {

addToTaskQueue((LaunchTaskAction)action);
}
…Other operations…

}



TaskTracker: Launch a task
TaskTracker

TaskQueue

TaskRunner

LaunchJVM

runChild

DefaultTaskController
• Write shell script command
• Execute shell script

Shell script
exec setsid '/usr/lib/jdk/jre/bin/java' 
'-Djava.library.path=/home/hadoop/hadoop/libexec/../lib/native/Linux-amd64-64'
'-Xmx200m' 
'-Djava.io.tmpdir=/tmp/hadoop-
hadoop/mapred/local/taskTracker/hadoop/jobcache/job_201404211533_0003/attempt_201
404211533_0003_m_000001_0/work/tmp' 
'-classpath‘ ..Some classpath…
'-Dhadoop.log.dir=/home/hadoop/hadoop/libexec/../logs' 

'org.apache.hadoop.mapred.Child'
'127.0.0.1' 
'33873'
'attempt_201404211533_0003_m_000001_0'

'/home/hadoop/hadoop/libexec/../logs/userlogs/job_201404211533_0003/attempt_2014042
11533_0003_m_000001_0'
'223969752'  

< /dev/null  1>> 
/home/hadoop/hadoop/libexec/../logs/userlogs/job_201404211533_0003/attempt_2014042
11533_0003_m_000001_0/stdout 2>> 
/home/hadoop/hadoop/libexec/../logs/userlogs/job_201404211533_0003/attempt_2014042
11533_0003_m_000001_0/stderr



Shell script

'org.apache.hadoop.mapred.Child'
'127.0.0.1' 
'33873'
'attempt_201404211533_0003_m_000001_0'

'/home/hadoop/hadoop/libexec/../logs/userlogs/job_201404211533_0003/attempt_2014042
11533_0003_m_000001_0'
'223969752'  

< /dev/null 
1>> 

/home/hadoop/hadoop/libexec/../logs/userlogs/job_201404211533_0003/attempt_2014042
11533_0003_m_000001_0/stdout
2>> 
/home/hadoop/hadoop/libexec/../logs/userlogs/job_201404211533_0003/attempt_2014042
11533_0003_m_000001_0/stderr

Child.java
public static void main(String[] args){

String host = args[0];
int port = Integer.parseInt(args[1]);
final TaskAttemptID firstTaskid = TaskAttemptID.forName(args[2]);
final String logLocation = args[3];
int jvmIdInt = Integer.parseInt(args[4]);

…Some operations…
childUGI.doAs(new PrivilegedExceptionAction<Object>() {

public Object run() throws Exception {
taskFinal.run(job, umbilical);

}
…Other operations…

}



Mapper.java

wordcount.java (User-defined code)



Reducer.java

copy phase



sort phase

reduce phase



Reducer.java

wordcount.java (User-defined code)


