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ADDB overview - cluster spec.

● Server 총 8대 := 1대[Master] - Namenode, Resource manager, Driver program

7대[Slaves] - Datanode, Node manager, Executor, Redis-RocksDB

● CPU - 8 core (4 core + hyper threading)

● Memory - 64GB := Spark executor 약 20~25GB(3 executors * 6~8GB), 

Redis cluster 30GB(6 instance * 5GB)

● RocksDB에대한 resource 할당, configuration은불분명한상태.
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Apache Hadoop

1. Prerequisite

2. Configuration file 설정

3. 방화벽설정

4. SSH 접속설정

5. 실행및데이터 import
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Apache Hadoop - 1. Prerequisite

Java

Apache Hadoop binary
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Apache Hadoop - 2. Configuration file 설정
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Apache Hadoop - 2. Configuration file 설정

1. core-site.xml - namenode에대한 host 설정

2. hadoop-env.sh - JAVA_HOME 설정

3. hdfs-site.xml - namenode log, datanode path, replication 수등 hdfs 설정

4. mapred-site.xml - map-reduce 사용에대한설정

5. yarn-site.xml - resource manager, node manager, shuffling 설정

6. slaves - slaves 설정
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Apache Hadoop - 2. Configuration file 설정
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1. core-site.xml - namenode에대한 host 설정



Apache Hadoop - 2. Configuration file 설정
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2. hadoop-env.sh - JAVA_HOME 설정



Apache Hadoop - 2. Configuration file 설정
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3. hdfs-site.xml - namenode log, datanode path, replication 수등 hdfs 설정



Apache Hadoop - 2. Configuration file 설정
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4. mapred-site.xml - map-reduce 사용에대한환경설정

https://hadoop.apache.org/docs/r2.7.2/hadoop-mapreduce-client/hadoop-mapreduce-client-core/mapred-default.xml

https://hadoop.apache.org/docs/r2.7.2/hadoop-mapreduce-client/hadoop-mapreduce-client-core/mapred-default.xml


Apache Hadoop - 2. Configuration file 설정
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5. yarn-site.xml

resource manager,

node manager, 

shuffling 설정

https://blrunner.tistory.com/103

https://blrunner.tistory.com/103


Apache Hadoop - 2. Configuration file 설정
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Configure external shuffle service (Spark with YARN) 

https://spark.apache.org/docs/latest/running-on-yarn.html

https://spark.apache.org/docs/latest/running-on-yarn.html


Apache Hadoop - 2. Configuration file 설정
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6. slaves

/etc/hosts

#Cluster Hosts

xxx.xxx.xxx.xx cluster01

xxx.xxx.xxx.xx cluster05

xxx.xxx.xxx.xx cluster06

xxx.xxx.xxx.xx cluster07

…



Apache Hadoop - 3. 방화벽설정

● 방화벽이올바르게설정되지않으면, HDFS/YARN 가켜지지않음

$ sudo firewall-cmd --state

$ sudo firewall-cmd --zone=public --add-port=8005/tcp --permanent

$ sudo firewall-cmd --reload

$ sudo firewall-cmd --stop
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Apache Hadoop - 4. SSH 접속설정

1. ssh-keygen 

$ ssh-keygen -t rsa

2. public key를 remote server에등록

$ ssh-copy-id -i ~/.ssh/id_rsa.pub ${REMOTE_USER}@${REMOTE_HOST}

3. remote서버의 .ssh directory, authorized_keys 권한변경

.ssh -> 0700

authorized_keys -> 0600
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Apache Hadoop - 5. 실행및데이터 import
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${HADOOP_HOME}/sbin

HDFS, YARN 실행 / 중지 - start-all.sh / stop-all.sh



Apache Hadoop - 5. 실행및데이터 import
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1. HDFS, YARN 실행확인 => jps 명령어로올바르게실행되었는지확인

2. HDFS에 directory 생성

3. Directory에 tbl 파일 import



Apache Spark

1. Prerequisite

2. Configuration file 설정 (+Hadoop, YARN)

3. jar 파일 build

4. Thrift server

5. Beeline 사용법 (JDBC)

6. 실행방법

25



Apache Spark - 1. Prerequisite

Java

Scala

Maven (Java & Scala build)

Apache Spark source

ADDB-jedis, ADDB Spark-Redis Connector
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Apache Spark - 2. Configuration file 설정

1. spark-defaults.conf - 개별 application 단위의설정

2. spark-env.sh - Cluster의각서버단위의설정

3. log4j.properties - log 설정
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https://www.slideshare.net/JunyoungPark22/spark-config

https://www.slideshare.net/JunyoungPark22/spark-config


Apache Spark - 2. Configuration file 설정

1. spark-defaults.conf
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Apache Spark - 2. Configuration file 설정

Spark Application properties 설정 3가지방법

1. SparkConf()

2. spark-submit 실행매개변수

3. spark-defaults.conf 파일로드

한가지옵션에대한설정이다중으로되었을시, 위와같은순위로우선시됨
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Apache Spark - 2. Configuration file 설정

Spark Application properties - 1. SparkConf()
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Apache Spark - 2. Configuration file 설정

Spark Application properties - 2. spark-submit 실행매개변수
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Apache Spark - 2. Configuration file 설정

Spark Application properties - 3. spark-defaults.conf 파일로드
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https://spark.apache.org/docs/latest/configuration.html

https://spark.apache.org/docs/latest/configuration.html


Apache Spark - 2. Configuration file 설정

2. spark-env.sh
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Apache Spark - 2. Configuration file 설정

3. log4j.properties
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Apache Spark - 3. jar 파일 build

1. Maven parent로한번에 build

2. ADDB-jedis build 후, ADDB-SRConnector build
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Apache Spark - 3. jar 파일 build

1. Maven parent로한번에 build

$ cd ${ADDB_SPARK_HOME}                      

$ mvn clean install
36



Apache Spark - 3. jar 파일 build

2. ADDB-jedis build 후, ADDB-SRConnector build

$ cd ${ADDB_SPARK_HOME}/addb-jedis

$ mvn clean install  // addb-jedis를 maven local repository에저장하기위해

$ cd ../addb-SRConnector

$ mvn clean package // 더이상 maven dependency를 찾지않고
target directory 아래의 jar 파일만을사용
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Apache Spark - 4. Thrift server

spark에서기본으로제공해주는 thrift server 사용 (JDBC server)

thrift server를실행할때, SRConnector jar 파일을옵션으로넣음
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Apache Spark - 4. Thrift server

thrift server 작동확인

thrift server log path => /usr/local/spark/spark-2.0.2/logs

Hadoop에비해 Thrift-server는완전히켜지는데에시간이더욱필요함
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Apache Spark - 5. Beeline 사용법 (JDBC client)

1. Thrift server 실행

2. Beeline 접속(spark 기본제공): JDBC connection 링크, ID, PW 필요

3. SQL command line처럼접속
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Apache Spark - 5. Beeline 사용법 (JDBC client)

41beeline 주요 command :=  !connect  !q



Apache Spark - 6. 실행방법

1. HDFS, YARN실행 (Namenode/Datanode, ResourceManager/NodeManager)

2. connector jar파일준비

3. Spark cluster의 resource 설정

4. Thrift server 실행

5. beeline 접속
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Redis, RocksDB

1. Prerequisite

2. Configuration file 설정

3. Cluster 설정

4. LIBRARY PATH 설정

5. 실행방법
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Redis, RocksDB - 1. Prerequisite

1. Ruby gem

2. RocksDB prerequisite
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Redis, RocksDB - 2. Configuration file 설정

redis_tiering_8000.conf 

conf파일자동수정스크립트구현목록 :



Redis, RocksDB - 2. Configuration file 설정
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redis_tiering_8000.conf 

/etc/fstab



Redis, RocksDB - 3. Cluster 설정

Redis 명령어를통해서 cluster를생성할수는있으나, 그과정이복잡하여 ruby로 script화시

켜놓아진파일이있음 ⇒ src/redis-trib.rb

1. cluster 상태초기화

redis-cli >> cluster info

redis-cli >> cluster reset hard

2. cluster 구축 (Host 역할을할하나의서버에서만 실행)

$ ./src/redis-trib.rb create ${HOST_1}:${PORT_1} ${HOST_1}:${PORT_2} ... 
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Redis, RocksDB - 4. LD_LIBRARY_PATH 설정

Redis build시일부라이브러리에의한 error 발생⇒ RocksDB 관련 library일확률이높음

$ vim ~/.bashrc

$ source ~/.bashrc

이미 rocksdb directory에서 필요 library들을 가지고있는것으로보임

⇒따라서기존의 RocksDB를설치하기위해필요했던 library들은 굳이설치하지않아도작동함

48



Redis, RocksDB - 5. 실행방법
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1. directory와 conf 파일모두설정

2. 각 redis instance 실행 (다른 remote server 포함)

3. cluster 생성 (slot 할당등통신에시간소요)

4. Redis dbsize command와 RocksDB의데이터디렉토리의변경확인



설정시발생할수있는문제점

1. Namenode, Datanode, tmp directory, Redis log/run/data directory 등모든 directory 및

기본파일이준비되어있어야하고, device mount에따른 permission 수정이필요

2. Hadoop

(1) Namenode/Datanode가잘안뜨면시스템재시작에의한방화벽설정의심

(2) 기본적으로 cluster에대한 ID값을시스템 /tmp  디렉토리에 저장하는데, Hadoop을실행

하고오랜시간이지나면이 ID값이소멸될수있음 => 직접 process kill 후재실행

(3) Hadoop 혹은 thrift-server를 실행할때, 각서버의시스템시간에오차가클경우실행되

지않을수있음 => 시스템시간설정필요

(4) 현재 tbl파일을 load할때, 각디렉토리당하나의 tbl을로드하도록했음
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설정시발생할수있는문제점

3. Spark

(1) thrift-server를 실행했는데도 Spark-Submit이뜨지않는다면반드시 log 파일부터확인할

것. 여러가지이유가얽혀있을가능성이큼(+HDFS,YARN)

(2) thrift-server가 켜졌는데 beeline에접속이안될때가있음 => thrift-server가 활성화되는데

까지시간이필요하여, 길게는 10~20초후 beeline에재접속하면됨

(3) 현재 ADDB에데이터를삽입할때, HDFS에저장한데이터를 INSERT (SELECT) 문으로

실행함. 따라서 HDFS 테이블먼저 setup할것 (tbl파일을바로 load하고싶으나, 현재그러한

SQL interface를제공해주지 않음)
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설정시발생할수있는문제점

4. Redis - RocksDB

(1) Redis cluster 생성은 /etc/hosts에명명한호스트닉네임이아닌 IP를직접입력해야함

(2) Redis는필요한파일/디렉토리만 미리 setup해두면실행하는것에큰문제가없음

(3) Redis build시에 RocksDB library 관련오류가나면, LD_LIBRARY_PATH를설정해주고

source 명령어를수행했는지 확인

(4) Cluster 생성이나 node 추가시, 이미 redis instance에데이터가있으면수행되지않을수있

음 (redis slot 조정에따른충돌방지)
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설정시발생할수있는문제점

5. 전체실험시

(1) nmon으로 CPU, Memory, Disk 점유를확인하되, Memory가 swap-space를사용하는지확

인해야함 => 사용하게될시 Redis나 Spark executor 메모리설정을낮춤

(2) Spark-YARN의 Dynamic allocation은켜지말것. => Redis의메모리영역을침범

(3) 매측정당 CPU cache는비워줄것
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