
 Hadoop HA
 High Availability  zk server cluster

 qjournal dfs to store edtis

 Yarn HA

 1. config yarn-site.xml on hadoop102
 and dispense it to hadoop103,104

 <configuration>
  
     <property>
         <name>yarn.nodemanager.aux-services</name>
         <value>mapreduce_shuffle</value>
     </property>
  
     <!--启用resourcemanager ha-->
     <property>
         <name>yarn.resourcemanager.ha.enabled</name>
         <value>true</value>
     </property>
  
     <!--声明两台resourcemanager的地址-->
     <property>
         <name>yarn.resourcemanager.cluster-id</name>
         <value>cluster-yarn1</value>
     </property>
  
     <property>
         <name>yarn.resourcemanager.ha.rm-ids</name>
         <value>rm1,rm2</value>
     </property>
  
     <property>
         <name>yarn.resourcemanager.hostname.rm1</name>
         <value>hadoop102</value>
     </property>
  
     <property>
         <name>yarn.resourcemanager.hostname.rm2</name>
         <value>hadoop103</value>
     </property>
  
     <!--指定zookeeper集群的地址--> 
     <property>
         <name>yarn.resourcemanager.zk-address</name>
         <value>hadoop102:2181,hadoop103:2181,hadoop104:2181</value>
     </property>
  
     <!--启用自动恢复--> 
     <property>
         <name>yarn.resourcemanager.recovery.enabled</name>
         <value>true</value>
     </property>
  
     <!--指定resourcemanager的状态信息存储在zookeeper集群--> 
     <property>
         <name>yarn.resourcemanager.store.class</name>
 <value>org.apache.hadoop.yarn.server.resourcemanager.recovery.
 ZKRMStateStore</value>
 </property>
  
 </configuration>
  

 2. start yarn cluster on hadoop102  sbin/start-yarn.sh

 3. start resourcemanager on hadoop103 
 manually  sbin/yarn-daemon.sh start yarn

 4. test

 access http://hadoop103:8088, it will 
 redirect to hadoop102:8088

 bin/yarn rmadmin -getServiceState rm1
 bin/yarn rmadmin -getServiceState rm2
 (rm -> resourcemanager)

 HDFS HA

 principle  zookeeper ls /hadoop-ha/mycluster

 ActiveBreadCrumb  record the last active namenode's info(used 
 to fence to avoid brain split)

 ActiveStandbyElectorLock  it's a ephemeral zk node, the namenode 
 which seized it will be active

 experience

 my hadoop cluster
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 in action

 switch host and backup(active and standby)

 1.start zk server cluster

 2.config core-site.xml
 point out the namenode cluster

 <configuration>
   <!-- 把两个NameNode的地址组装成一个集群mycluster -->
   <property>
    <name>fs.defaultFS</name>
           <value>hdfs://mycluster</value>
   </property>
  
   <!-- 指定hadoop运行时产生文件的存储目录 -->
   <property>
    <name>hadoop.tmp.dir</name>
    <value>/opt/module/ha/hadoop-2.7.2/data/tmp</value>
   </property>
 </configuration>

 3.config hdfs-site.xml
 define the namenode cluster

 <configuration>
  <!-- 完全分布式集群名称，定义namenode cluster名称 -->
  <property>
   <name>dfs.nameservices</name>
   <value>mycluster</value>
  </property>
  
  <!-- 集群中NameNode节点都有哪些 -->
  <property>
   <name>dfs.ha.namenodes.mycluster</name>
   <value>nn1,nn2</value>
  </property>
  
  <!-- nn1的RPC通信地址 -->
  <property>
   <name>dfs.namenode.rpc-address.mycluster.nn1</name>
   <value>hadoop102:9000</value>
  </property>
  
  <!-- nn2的RPC通信地址 -->
  <property>
   <name>dfs.namenode.rpc-address.mycluster.nn2</name>
   <value>hadoop103:9000</value>
  </property>
  
  <!-- nn1的http通信地址 -->
  <property>
   <name>dfs.namenode.http-address.mycluster.nn1</name>
   <value>hadoop102:50070</value>
  </property>
  
  <!-- nn2的http通信地址 -->
  <property>
   <name>dfs.namenode.http-address.mycluster.nn2</name>
   <value>hadoop103:50070</value>
  </property>
  
  <!-- 指定NameNode元数据在JournalNode上的存放位置，/mycluster指定存储文件夹名称 -->
  <property>
   <name>dfs.namenode.shared.edits.dir</name>
  <value>qjournal://hadoop102:8485;hadoop103:8485;hadoop104:8485/mycluster</value>
  </property>
  
  <!-- 配置隔离机制，即同一时刻只能有一台服务器对外响应，防止脑裂brain split -->
  <!-- sshfence及backup被通知顶替host时，backup的zkfc会先kill host才会让backup上 -->
  <property>
   <name>dfs.ha.fencing.methods</name>
   <value>sshfence</value>
  </property>
  
  <!-- 使用隔离机制时需要ssh无秘钥登录-->
  <property>
   <name>dfs.ha.fencing.ssh.private-key-files</name>
   <value>/home/zanwen/.ssh/id_rsa</value>
  </property>
  
  <!-- 声明journalnode服务器存储目录-->
  <property>
   <name>dfs.journalnode.edits.dir</name>
   <value>/opt/module/ha/hadoop-2.7.2/data/jn</value>
  </property>
  
  <!-- 关闭权限检查-->
  <property>
   <name>dfs.permissions.enable</name>
   <value>false</value>
  </property>
  
  <!-- 访问代理类：client，mycluster，active配置失败自动切换实现方式-->
  <property>
     <name>dfs.client.failover.proxy.provider.mycluster</name>
   <value>org.apache.hadoop.hdfs.server.namenode.ha.ConfiguredFailoverProxyProvider</value>
  </property>
 </configuration>
  

 4. start qjournal  sbin/hadoop-daemons.sh start journalnode  use the command of cluster instead of the 
 env variable

 5. format qjournal and start namenodes

 1.hadoop102
 1.bin/hdfs namenode -format

 2.sbin/hadoop-daemon.sh start namenode

 2.hadoop103
 1.sync from hadoop102 -> bin/hdfs namenode -bootstrapStandby

 2.sbin/hadoop-daemon.sh start namenode

 6.check the status of two namenodes

 access http://hadoop102:50070/dfshealth.
 html#tab-overview  standby

 access http://hadoop103:50070/dfshealth.
 html#tab-overview  standby

 7.active one manually  active hadoop102

 1.start datanodes -> sbin/hadoop-daemons.sh start datanode

 2.switch to active -> bin/hdfs haadmin -transitionToActive nn1

 3.show state of namenode
 bin/hdfs haadmin -getServiceState nn1  ative

 bin/hdfs haadmin -getServiceState nn2  standby

 automatical failover

 1.stop the hdfs service  sbin/stop-dfs.sh

 namenode

 datanode

 journalnode

 2.config core-site.xml on hadoop102
 point out the zk server cluster

 <property>
  <name>ha.zookeeper.quorum</name>
  <value>hadoop102:2181,hadoop103:2181,hadoop104:2181</value>
 </property>
  

 3.config hdfs-site.xml on hadoop102
 enable failover

 <property>
  <name>dfs.ha.automatic-failover.enabled</name>
  <value>true</value>
 </property>
  

 4.dispense core-site.xml and hdfs-site.xml to 
 hadoop103,hadoop104  rsync

 5.start zk server cluster

 6.init the HA state on zk cluster  hadoop102  bin/hdfs zkfc -formatZK

 6.start hdfs service  hadoop102  sbin/start-dfs.sh

 ===================== hadoop102 ======================
 10261 JournalNode
 10070 DataNode
 1542 QuorumPeerMain
 10446 DFSZKFailoverController
 9966 NameNode
 ===================== hadoop103 ======================
 5794 DataNode
 6005 DFSZKFailoverController
 1531 QuorumPeerMain
 5724 NameNode
 5885 JournalNode
 ===================== hadoop104 ======================
 1525 QuorumPeerMain
 4005 JournalNode
 3914 DataNode

 7.check state
 bin/hdfs haadmin -getServiceState nn1

 bin/hdfs haadmin -getServiceState nn2
 one is active and another is standby

 8.test "automatical failover"

 kill the pid of host namenode

 kill the pid of the zkfc of active namenode

 service network stop

 the standby switch to active

 the standby is still standby, because can't 
 fence the active namenode by ssh kill(avoid to 

 brain split)

 architecture  QJM

 qjournal

 the dfs to store edits  store the meta data, and write throught the 
 host, read throught the backup

 constructed with the journalnodes

 zookeeper cluster
 coordinate the hadoop cluster, achieve the 
 switch of host and backup.(through 
 ephemeral znode)

 zkfc
 zookeeper failover controller(zk client)

 binding to namenode, help to communicate 
 with the zk cluster, monitor and manage the 
 namenode.(example, kill the fake-death host 
 and enable current backup)

 journalnode

 every journalnode all save one whole copy of 
 edits and the journalnode cluster is highly 
 available like zk.(that is cluster can run as 
 long as the half nodes is active)


