Optimized Analytics Package for
Spark* Platform (OAP)
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pmem Z 20| J4=0f| (2 7 |R| MR | A

« 17 O|&2| pmem B=E 7HX| 1 /U2 E2

« oap-tools tag H&:v1.1.1-spark-3.1.1

. . . . . DY A—Ix-'-E 7(-|O ':"E M*%|S
* https.//oap-project.github.io/pmemr-spill/1.1.1/ é % tﬂ..l.(; ) (a)? HE;'L al t= AX[3}
X A X|£ Ubuntu 20.040| A ZTl&list

« 270 O|AC] pmem AZRE 7[R UYS AR
 OAP tag H#:v0.8.4-spark-2.4.4
: : A ppte| =4
* https://github.com/Intel-bigdata/OAP/treeA0 8 4-spark-2 4.4 N

vO 9.0-spark-3.0.0 = AFE3H= E[X|2F OAP 7 |X|2| RDD Cache PMem Extension 7 |s= AFE5t
JIA5E 2 HA2[eh dependenay2] 7H47 | 42 0.8.4 HHS Hx[et
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OAP 22| & O]2| 2&[ofi0fot= A

1. iomctl A%|

$ sudo apt update

$ sudo apt search ipmctl
$ sudo apt info ipmctl

$ sudo apt install ipmctl

2. ndctl Ax]

$ sudo apt search ndctl
$ sudo apt list --installed ndctl
$ sudo apt-get install ndctl

HIGO|E H2| AEZ|X| A|AH 9l 28 oAl




OAP 22| & O]2| 2&[ofi0fot= A

3. &2} app direct mode Q12| &Q15}7|

$ sudo ipmctl show -memoryresources

userf@user-Super-Server:~5 sudo ipmctl show -memoryresources
[sudo] password for user:

MemoryType | DDR | DCPMM | Total
|prDirect — | 252.000 GiB | 252.000 GiB
[ 0.000 o181 — T U.000 =
Inaccessible | - | 0.844 GiB | 0.844 GiB
Physical | 64.000 GiB | 252.844 GiB | 316.844 GiB
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OAP 22| & O]2| 2&[ofi0fot= A

3. App direct mode 7} Ol B app direct mode= HIH |

$ sudo ipmctl show -topology
$ sudo ipmctl show -dimm

$ sudo ipmctl create -goal PersistentMemoryType=AppDirect

e command= reboot

@)
* oot account= 219!

$ sudo -i
$ sudo reboot

HIGO|E H2| AEZ|X| A|AH 9l 28 oAl



https://www.cyberciti.biz/faq/howto-reboot-linux/?__cf_chl_captcha_tk__=pmd_4df4a527d1ae38172b0ff5b2b4775ee709849d72-1629093295-0-gqNtZGzNAw2jcnBszQl6

OAP 22| & O]2| 2&[ofi0fot= A

4. Oracle Java 8 A%

e Java 8 S command= Cr2Et=
o BIHH 1: CFRB0RR|Z| Ok= AR F22I5HM orade java 8& command lineOf|A] CHR = 2HH 202 7|

L H}EH
od

$ wget -c --header "Cookie: oraclelicense=accept-securebackup-cookie" http://download.oracle.com/otn-
pub/java/jdk/8u131-b11/d54c1d3a095b4ff2b6607d096fa80163/jdk-8u131-linux-x64.tar.gz

« B oracde RIAIO|EO||A] 21 orade JDK 8 CFREH |
&3 https:/AMwww.orade.com/kr/java/technologies/javase/javase-jdk8-downloads.html

Linux x64 Compressed Archive 138.78 MB I ili, Jdk-8u301-linux-x64.tar.gz I

HOIE N2l 22X A& B S8 A2




OAP 2x| 4 O|e| 22|o[{0Fot= A
|

Wi

4. Oracle Java8 &
* Oracle Java 8 &z| &M

« C}2 YIAIOIE 2t hitps://docs.datastax.com/en/jdk-install/doc/jdk-install/install Oradle)dkDeb. html
o W7F2M| FOI5HA] 51| (version2 A7 |7 CHREE BE2 S 7))

>

o

$ sudo mkdir -p /usr/lib/jvm

$ sudo tar zxvf jdk-version-linux-x64.tar.gz -C /usr/lib/jvm

$ sudo update-alternatives --install "/usr/bin/java" "java" "/usr/lib/jvm/jdk1.8.0_version/bin/java" 1
$ sudo update-alternatives --set java /usr/lib/jvm/jdk1.8.0_version/bin/java

$ java -version
\

‘\\\\\\\\\\‘ userf@user-Super-Server:~5 java -version

java version "1.8.0 301"
Java (TM) SE Runtime Environment (build 1.8.0 301-b09)
Java HotSpot (TM) 64-Bit Server VM (build 25.301-b09, mixed mode)
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OAP 22| & O]2| 2&[ofi0fot= A

4. Oracle Java 8 AZ]

» 2B A - root AlEOIN HESH |

$ which javac  # javaZl AX|=l A2 290l
$ readlink -f /usr/bin/javac # java’l ANE X E 42
$ sudo vi ~/.bashrc # bashrc It SHEHO|| OF2H 2| Li& F=7t35}7|

 export JAVA_HOME=(javaZ} &M 2 EX|E Z20|M bin 0|2 ZZ7}X|)
| export PATH=$PATH:$HOME:$JAVA_HOME/bin

S S S

$ source ~/.bashrc
$ echo $JAVA_HOME #AtH} AX| A2 =29l 75 (= Ql0| Z[X| %42 A2 rebootdt?|)

HIGO|E H2| AEZ|X| A|AH 9l 28 oAl




OAP 22| & O]2| 2&[ofi0fot= A

5. maven(AHIE T2 E 22| =31 A3

$ sudo apt install maven
$ mvn -version~__

~

user@user-Super-Server:~5 mvn —-version

Apache Maven 3.6.3

Maven home: /usr/share/maven

Java version: 1.8.0 301, vendor: Oracle Corporation, runtime: /usr/lib/jvm/jdkl.

8.0 301/jre
Default locale: ko KR, platform encoding: UTF-8
0OS name: "linux", version: "5.11.0-25-generic", arch: "amdéed", family: "uniz"

6. git Az

$ sudo apt install git
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oap-tools A| 2

21 2AO|E:

https://oap-project.github.io/pmem-spill/1.1.1/OAP-Developer-Guide/
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[Step 0] root AIZ o2 A=

« OAP, hadoop, spark AAz| 2! AlaH A| 20| ALSH
» root user= 2I3HHOF (S pptFE] Al root AE 2= 2= A2 AEli5H )

LPEE0{|M root A2 = BHL= command

$ sudo

* root AIEL 2 HHIA| 22 4R Liadt 22 2FS0| 714 27de

21/08/12 19:29:03 ERROR Executor: Exception in task 3.6 in stage 1.0 (TID 23)

java.lang.NoClassDefFoundError: com/intel/oap/common/unsafe/PersistentMemoryPlatform
org.apache.spark.storage.memory.SerializedvaluesHolder.$anonfunSallocator$3(MemoryStore.scala:787)
org.apache.spark.storage.memory.SerializedvaluesHolder.%anonfunSallocatorS3Sadapted(MemoryStore.scala:707)
org. <.util.io.ChunkedByteBufferOutputStream.allocateNewChunkIfNeeded(ChunkedByteBufferoutputStream.scala:87)
org. <.util.io.ChunkedByteBufferOutputStream.write(ChunkedByteBufferOutputStream.scala:75)
org. k.storage.memory.RedirectableOutputStream.write(MemoryStore.scala:800)
java.io.0bjectOutputStream$SBlockDataOutputStream.drain(ObjectOutputStream. java:1877)
java.io.0bjectoutputStream$BlockDataOutputStream.setBlockDataMode(ObjectOutputStream. java:1786)
java.io.0bjectOutputStream.<init>(0ObjectOutputStre i
org.apache.spark.serializer.JavaSerializationStream.<initSIGSEGV (Oxb) at pc=0x00007fe652c474e5, pid=473848, tid=0x00007fe65aff5700
org.apache k.serializer.JavaSerializerInstance rLal#
org.apache.s k.storage.memory.SerializedValuesHolder . N . . _ ) _
org.apache. k.storage.memory.MemoryStore.putIteratoras# JRE version: Java(TM) SE Runtime Environment (8.0_301-be9) (build 1.8.0_301-b09)
org. e <.storage.BlockManager.$anonfunsdoPutIterag Java VM: Java HotSpot(TM) 64-Bit Server VM (25.301-b89 mixed mode linux-amd64 compressed oops)
org. <.storage.BlockManager. orgﬁapachcﬁ<parks<'# Problemati £ .
org. e <.storage.BlockManager.doPutIterator(Block I ?Na LC_ TR .
org. e. k.storage.BlockManager.getorElseupdate(slo# C [libmemkind.so.@+0xd4e5] memkind_malloc+0x15
org. e k.rdd.RDD.getOrCompute(RDD.scala:384) #
org. e k.rdd.RDD.iterator (RDD.scala:335) #
org. <.rdd.MapPartitionsRDD.compute(MapPartitio
org. e <.rdd.RDD.computeOrReadCheckpoint(RDD. <cal#
org. e k.rdd.RDD.iterator (RDD.scala:337)
org. S k.scheduler.ResultTask.runTask(ResultTask.scala:90)
org. e. scheduler.Task.run(Task.scala:131)
org. e <.exe .Exe S Runner.Sanonfunsrun$3(Executor.scala:497)
org. e <.util.utilss. ithsafeFinally(Utils.scala:1439)
org.apache.s < ecutor. E(ccutorHTa<kRunncr run{Executor.scala:500)
java.util.concurrent.ThreadPoolExecutor.runWorker(ThreadPoolExecutor. java:1149)
java.util.concurrent.ThreadPoolExecutorSHorker.run(ThreadPoolExecutor. java:624)

ol

Failed to write core dump. Core dumps have been disabled. To enable core dumping, try "ulimit -c unlimited" before starting Java again

java.lang.Thread.run(Thread. java:748)




[Step 1] PMem 281 & ORZE S} |

e 211 AO|E: https://oap-project.github.io/pmem-spill/1.1.1/User-Guide/

* region d& =Qls}|

$ ipmctl show -region

 namespace MA517|
« FOHEO| OH O} |8t region[ZAH 2 CHEH| SHA] region?] 7H4=CFE Of2lQ| B2 AlgH

$ ndctl create-namespace -m fsdax -r region0

« MME| namespace ER1517|

$ fdisk -l

HOIE N2l 22X A& B S8 A2
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[Step 1] PMem 281 & ORZE S} |

« 271 AJO|E: https://oap-project.github.io/pmem-spill/ 1.1.1/User-Guide/

QU AJAR 444 2 0K ES|

2

* pmem?| 7l %“‘ JotH E O] 6Al= 171E 839

$ echo y | mkfs.ext4 /dev/pmemO
$ mkdir -p /mnt/pmem0O
$ mount -o dax /dev/pmem0 /mnt/pmem0

HOIE N2l 22X A& B S8 A2
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[Step 2] OAP AX]

 OAP, Spark, Hadoop 2%|& ?/¢et C|2lEE| A4

$ mkdir -p /opt/user
$ cd /opt/user

* gitt|A oap-tools 7427 |

$ git clone https://github.com/oap-project/oap-tools.git

HIGO|E H2| AEZ|X| A|AH 9l 28 oAl
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[Step 2] OAP AX]

1. oap-tools AZ|= /et dependency= AZ|

-+ LY 1: AlEE sariptS 018510 22| 2tist/ |

$ cd oap-tools

o LRt AFZIE: dev/install-compile-time-dependencies.sh 2} dev/scripts/prepare_oap_env.sh

o 20| 27{lo| ATZIET | AIGHE|Z| kS AR - HTH2II51 |

$ cd dev

$ chmod +x install-compile-time-dependencies.sh
$ cd scripts

$ chmod +x prepare_oap_env.sh

$ cd /opt/user/oap-tools

HIGO|E H2| AEZ|X| A|AH 9l 28 oAl
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[Step 2] OAP AX]

1. oap-tools AX|= /et dependency= 23|
o HHH 1 K25 sriptES 0| 2510 M| 218857
= o|Al5|R| 25t

* dev/install-compile-time-dependencies.sh =& -sh HMEES

| Al
» S E2[=v1.201C 27222 RIS Ulsk= A0|7| R0 0| +42| 3R ZE=S S0E D YT

0| QORI 435

PAIZ| BFZLICE

$ nano ./dev/install-compile-time-dependencies.sh

16




[Step 2] OAP AX]

1. oap-tools AZ|& /et dependencys 23
o HHH 1 A|SE scriptE 0|60 Zx| 2Itis}7|
* dev/scripts/prepare_oap_env.sh - DEV._PATH ZAHGHA £=451 | 7847 2 220 R12)

» S E2[=v1.201C 27222 RIS Ulsk= A0|7| R0 0| +42| 3R ZE=S S0E D YT

Ol O|OMH AZF |-A|7| H|.EI-|__||:|-

LT o°

$ nano ./dev/scripts/prepare_oap_env.sh

17




[Step 2] OAP AX]

1. oap-tools Az|= 2|t dependency= AX|
o« BHH 1 AH|SEl scriptE Ol 610 2| Rldlish|

$ cd /opt/user/oap-tools
$ ./dev/install-compile-time-dependencies.sh

* prepare_oap_env.sh = S| 0 dependency=0| AR [E[U=A| el +~US

o« SI2 OAP HHOA = ATZE 2 cmake, gec(7H1 A 04D, memkind, vmemcache, HPNL, PMDK, OneAPI, Arrow,

LLIVM 7 |. A—Ij|EI
« RDD Cache PMem Extension 7 |5 AF5H | 2leiAl= memkind2F vmemcache 2| Az |7t =
« 53], memkindQ| Ex| C|=IE2|7 | O{C|QIZ| &FI5H | - Jusrflocliibdl| B2 &= A= B

_|t<>|I

HIGO|E H2| AEZ|X| A|AH 9l 28 oAl
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[Step 2] OAP AX]

1. oap-tools EZ|E ?/et dependency= 23
o HiH 2 Otk B Fl AFTIE = dependency=0| A|CH=E AR Z | 9= AL, OAP Developer Guide O
M S OAP BHZ10f| ZL 235t dependenqyS0| A2 HEL|0 Qoo =z £=0 2 M2|5)|
« 20 23 hitps://oap-project.github.io/omem-spill/1.1.1/OAP-Developer-Guide/

« dev/scripts/prepare_oap_envshS HIEO 2 T 25t dependencyS 2! 5HE dependencySS A2[517| /st
commands= &0t 4+~ US> O|2 HIEC = H2|51V |

HIGO|E H2| AEZ|X| A|AH 9l 28 oAl )




[Step 2] OAP AX]

2. oap-tools IH7 | A | =S|

$ cd /opt/user/oap-tools/dev

$ chmod +x compile-oap.sh # 2 Hoto| Glg 8%
$cd.

$ ./dev/compile-oap.sh

» Shuffle Remote PMem Extension €2 d<0l= £/ 2 6t dependency=0| 7| WHE0H £2
YE2= 2E moduleO| Cf ZEER| BE = US
*  pmemspill2} pmem~commonO| ACH2 WEE|0] Q=B l0I51EH E
« pmem-common?| B /opt/user/oap-tools/ormem-common/target 0| A pmem-common-1.2.0-snapshotwith-spark-
3.1.1 jar IO | A EE =R 201517 |(H2 o= Ii7 |A| MO} O SO0| Hefd 4~ /UGS - jar I e 0FE-S =IsHH &)
« pmem-spill2| A< /opt/user/oap-tools/omem-spil/RDD-Cache/target Off pmem-commonZ{ & jar IHU0| AHE|R=A| =t
st

HIGO|E H2| AEZ|X| A|AH 9l 28 oAl ;




Please check the result in /opt/hyunju/ocap-tools/dev/release-package!

root@sdp:/opt/hyunju/ocap-tools# nano /opt/hyunju/ocap-tools/dev/release-package!

root@sdp:/opt/hyunju/ocap-tools# nano /opt/hyunju/oap-tools/dev/release-package

root@sdp:/opt/hyunju/ocap-tools# cd /opt/hyunju/ocap-tools/dev/release-package

root@sdp:/opt/hyunju/ocap-tools/dev/release-package# ls

oap-1.2.0-bin-spark-3.1.1 ocap-1.2.0-bin-spark-3.1.1.tar.gz
root@sdp:/opt/hyunju/ocap-tools/dev/release-package# cd oap-1.2.0-bin-spark-3.1.1
/

root@sdp:/opt/hyunju/ocap-tools/dev/release-package/oap-1.2.0-bin-spark-3.1.1# 1s
jars
root@sdp:/opt/hyunju/ocap-tools/dev/release-package/oap-1.2.0-bin-spark-3.1.1# cd
jars/
root@sdp:/opt/hyunju/ocap-tools/dev/release-package/oap-1.2.0-bin-spark-3.1.1/jar
s# 1s

arrow-plasma-4.0.0.7jar

hcfs-sqgl-ds—-cache-1.2.0-snapshot.jar

oap-mllib-1.2.0.7jar

plasma-sgl-ds—-cache-1.2.0-snapshot-with-spark-3.1.1.jar

pmem—-common—1.2.0-snapshot-with-spark-3.1.1.jar

pmem-rdd-cache-1.2.0-snapshot-with-spark-3.1.1.jar

HIGO|E H2| AEZ|X| A|AH 9l 28 oAl
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[Step 2] OAP AX]

3. 2ylHoR WestaloEaz

* Jopt/user/oap-tools/pmem-common/src/native 2| 2= C|=lE2| LH2| compile.sh 4]
o I{7|R| A0 2} Cl=E2 Q| Tliae7 | EHetd - Sl HHO||A= 4707 24

HA|HAT

userf@user-Super-Server:/opt/hyunju/cap-tools/pmem-common/src/natives; 1s
libpmem libpmemblk memkind vmemcache

« 2FC|IAIE2| L] compilesh

/

userf@user-Super-Server:/opt/hyunju/oap-tocls/pmem-common/src/native/libpmemblks 1s

CMakelists.txt com intel ocap common unsafe PMemBlockPlatform.cpp com intel ocap common unsafe PMemBlockFPlatform.h

. A A2 C|RAER|7H4710|2 2 compile shE 4 AlGHA|HZRT |

$ ./compile.sh #2f ClHE2| Lo

» compile shE ASHAIHZA| =|H Jopt/user/oap-tools/pmem-common/src O] resources C|2AE2| 7t

« resources/linux/64/lio LHOY| 4=l 210|E2{2|E= /usr/local/lib2= S AFHE7 |

HI G| 0| E xﬁﬂlﬁfﬁglibpmblkplatform.so libpmemmemorymapper.so libpmplatform.so

userfduser-Super-Server: /opt/hyunju/oap-tools/pmem-common/src/resources/linux/64/11bs 1s

AH

21

oo

22




[Step 3] Hadoop CHZZ2E

 Hadoop 3.2.0 Cr22E5H|
« C}RZE AJO|E: https.//hadoop.apache.org/release/3.2.0.html = tar.gz BRI O CIREE Y|
« E2 2 commandX= CF2EH|

$ cd /opt/user
$ wget https://archive.apache.org/dist/hadoop/common/hadoop-3.2.0/hadoop-
3.2.0.targz

» 71=49l configuration= Ct Aot & 27140 2 40| 2ot IHY: yam-site.xml
- LIS O|IOE|Q| LIBS H 2751/

HIGO|E H2| AEZ|X| A|AH 9l 28 oAl }




<property>
<name>yarn.nodemanager.pmem-check-enabled</name>
<value>false</value>

</property>

<property>
<name>yarn.log-aggregation-enable</name>
<value>true</value>

</property>

<property>
<name>yarn.nodemanager.resource.memory-mb</name>
<value>188416</value>

</property>

<property>
<name>yarn.schedulermaximum-allocation-mb</name>
<value>98304</value>

</property>

<property>
<name>yarn.schedulerminimum-allocation-mb </name>
<value>100</value>

</property>

[1ot




[Step 4] Spark CH22E

* Sparkv3.1.1 2AFE CLR=E BHY|

o QA pmem-common/target2t pmem-spil/RDD-Cache/target Of|A EtQ 15 jar IHU0f| HZE|0f Q!
= A0 HZ2S CR22E BoofeH0ld B2, M2 Tete|R| §43)

$ cd /opt/user
$ git clone -b v3.1.1 https://github.com/apache/spark.git

o« OIS spark-3.1.1 AATEQ| O E2 d5= ol THA| A&

$ cd spark
$ cp /opt/user/oap-tools/pmem-spill/docs/numa-binding-spark-3.1.1.patch .

$ git apply numa—binding—spark—3.1.1.patch\

SOMR MA|X|7 £X| $ODI HAMO =2
5|00 Ef H2|, AE2|X] AlAH % S8 ATA ol x| 7} H= 74
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[Step 4] Spa rk CI22E

e 2t
o1

AHOIE: https //spark .apache.org/docs/latest/building-spark.html
* YARNS &-dotoli] &4 ohg B0 Lot ATEE EESI T A2 8%

$ cd /opt/user/spark
$ ./build/mvn -Pyarn -Dhadoop.version=3.2.0 -DskipTests clean package
/

/
I H

ot= ks Z

[0
L

/|

Ok

HOIE N2l 22X A& B S8 A2
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[Step 4] Spark CF=2E

e spark-env.sh A&

$ cp /opt/user/spark/conf/spark-env.sh.template /opt/user/spark/conf/spark-env.sh
$ nano /opt/user/spark/conf/spark-env.sh

Sl CFS LIRS 27517 | - hdfsOl| writeSh2 YARN 2| AAOILIAE AR5 | {8t

i export HADOOP_CONF_DIR=/opt/user/hadoop/etc/hadoop
|export YARN_CONF_DIR=/opt/user/hadoop/etc/hadoop

* spark-defaults.conf &4

$ cp /opt/user/spark/conf/spark-defaults.conftemplate /opt/user/spark/conf/spark-defaults.conf
$ nano /opt/user/spark/conf/spark-defaults.conf

» C}2 O|IO|E| LIS spark-defaults.conf SHEH| 2717 |

HOIE N2l 22X A& B S8 A2
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F—,———————— — - - - - - - - - - - - - - - - - - - - - - - Y - - - - ¥ — - Y - ¥ - - ¥ - - - - X - - - - ¥ - X - - - ¥ X - - - - - Y - ¥ - - - - - - - - - - - - - - Y - - X - . - - - - - - X - - - - - - - - - - - - X - - - - - - - - - - - - .  — — — — .  ——_——_ ———— =

l spark.memory.pmem.extension.enabled true —
i . spark.memory.pmem.initial. path /mnt/pmem0
i | spark.memory.pmem.initial.size 2569

| spark.memory.pmem.usable.ratio 0.85 — Zb A0 QA AES|
| ' spark.yarn.numa.enabled true
i spark yarn.numa.num 0
' spark.memory.pmem.mode AppDirect -
spark.files file:///opt/user/oap-tools/pmem-spill/RDD-Cache/target/pmem-rdd-cache-

1.2.0-snapshot-with-spark-3.1.1 jar,file:///opt/user/oap-tools/pmem-common/target/pmem-common-1.2.0-
snapshot-with-spark-3.1.1 jar

spark.executor.extraClassPath  ./pmem-rdd-cache-1.2.0-snapshot-with-spark-3.1.1 jar../pmem-common-
1.2.0-snapshot-with-spark-3.1.1 jar

' spark.driver.extraClassPath file:///opt/user/oap-tools/pmem-spill/RDD-Cache/target/pmem-rdd-cache-

. 1.2.0-snapshot-with-spark-3.1.1.jar:file:///opt/user/oap-tools/pmem-spill/RDD-Cache/target/pmem-rdd-
cache-1.2.0-snapshot-with-spark-3.1.1jar

spark.executorEnv.LD_LIBRARY_PATH /usr/local/lib .o 2L Ol |
spark.executor.extralibraryPath /usr/local/lib @%Tlin;ll{ OT;_Taﬁéalfbrary
 spark.driver.extralibraryPath /usr/local/lib =

____________________________________________________________________________________________________________
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Z|=ZA91 bashrc

export
export

export
export

export
export
export
export
export
export
export
export

export
export

41G|0|E) X2,

JAVA HOME=/usr/lib/jvm/jdkl.8.0 131
PATH=SPATH: SHOME : SJAVA HOME/bin

LD_LIERRRY_PETH=$LD_LIBRARY_PATH:fusr/localflib
LD RUN PATH=S5LD RUN PATH:/usr/local/lib

HADOOP HOME=
PATH=SPATH: SHADOOP HOME/bin
PATH=SPATH: SHADOOP HOME/sbin

HADOOP MAPRED HOME=S {HADOOP HOME }
HADOOP COMMON HOME=S {HADOOP HOME }
HADOOP HDFS HOME=S {HADOOP HOME }
YARN HOME=S {HADOOP HOME ]

HADOOP CLASSPATH=S (hadoop classpath)

SPARK HOME=
PATH=5PATH: fopt/user/spark: /opt/user/spark/bin

AEX AIAH 9 S8 AT A
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k-means HIx|0f=2

=N =k

https://github.com/Intel-bigdata/HiBench

HILO|E K2|, AER|X| A|AE Ol 22 of 1Al
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[Step 1] HiBench 2E5}7|

* HiBench Ct2=E&

$ cd /opt/user
$ git clone https://github.com/Intel-bigdata/HiBench.git

« HiBench”?}spark 2.4.x, 3.0x 2 A|¥ot= HHHo = CREH7|
* Sparkbench2| K-means HIZ|0f3-= 4l5H
 HiBench2| sparkbench& 21=

$ cd HiBench
$ mvn -Psparkbench -Dspark=3.0 -Dscala=2.12 clean package

» S2H(21/08/29)77HA| HiBench”t spark 3.07kA| Lledslik] =B = 9| 20| AL A}
H= HA[SI0 HiBenchE 2=t

HOIE N2l 22X A& B S8 A2 31




[Step 2] Sparkbench &elist7 | 4 AFM 4]

+ =@dot/| M Python 2 x5 27 +=US
* python27t S{0{M 20| LF/ e EF Ci22=2 python2 &4

$ sudo apt install python2

« HDFS, Yarn, Spark £ S2{AE{0]|A AldY

$ cd /opt/user
$ ./hadoop/sbin/start-all.sh
$ ./spark/sbin/start-all.sh
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[Step 3] Sparkbench 43t

1. Configuration &4

* hadoop.conf

$ cd /opt/user/HiBench/conf
$ cp hadoop.conftemplate hadoop.conf

ﬁ Hadoop home
hibench.hadoop.home I/opt/user/hadoop I

# The path of hadoop executable
hibench.hadoop.executable ${hibench.hadoop.home} /bin/hadoop

# Hadoop configraution directory
hibench.hadoop.configure.dir ${hibench.hadoop.home}/etc/hadoop

# The root HDFS path to storocdilonch daotg
hibench.hdfs.master Ihdfs://localhost:9000/user/user I

# Hadoop release provider. Supported value: apache
hibench.hadoop.release apache
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E Spark home

[Step 3] Sparkbenc

1. Configuration
* spark.conf

>
02

$ cd /opt/user/HiBench/conf
$ cp spark.conftemplate spark.conf

hibench.spark.home I /opt/user/spark I

# Spark master
# mode: spark://zxxx:7077

# YARN mo yarn-cl jee.
hibench.spark.master

# executor number and cores when running on Yarn
hibench.yarn.executor.num 4
hibench.yarn.executor.cores 4

# executor and driver memory in standalone & YARN mode
spark.executor.memory 10g
spark.driver.memory 5g

spark.memory.pmem.initial. path /mnt/pmemO /mnt/pmeml /mnt/pmem2, /mnt/pmem3
fspark.memory.pmem.initial.size 1539316278886
spark.memory.pmem.initial.size 1450g

spark.memory.pmem.usable.ratio 0.85

spark.yarn.numa.enabled true

spark.yarn.numa.num 4

spark.memory.pmem.mode AppDirect

spark.files file:///opt/user/OAP/oap-spark/target/oap-spark-0.8.4-with-spark-2.4.4.jar,file:///opt
spark.executor.extraClassPath ./oap-spark-0.8.4-with-spark-2.4.4.jar:./oap-common-0.8.4-with-spark-2.4.4.jar

#spark.executor.extraClassPath file:///home/sdp/OAP/oap-spark/target/oap-spark-0.8.4-with-spark-2.4.4.jar:file:///homd
spark.driver.extraClassPath file:///opt/user/OAP/oap-spark/target/oap-spark-0.8.4-with-spark-2.4.4.jar:file:///opt

spark.executorEnv.LD LIBRARY PATH Jusr/local/lib
spark.driver.extraLibraryPath /usr/local/lib
spark.executor.extralibraryPath /usr/local/lib
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[Step 3] Sparkbench 43t

1. Configuration

e kmeans.conf

$ cd /opt/user/HiBench/conf
$ nano ./workloads/ml/kmeans.conf

hibench. kmeans.storage.level
hibench.kmeans.initializationmode Random
[]

| PMEM AND DISK
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[Step 3] Sparkbenc

2. K-means lz|0}3 AlsH

Alo
=3

$ cd /opt/user/HiBench
$ bin/workloads/ml/kmeans/prepare/prepare.sh
$ bin/workloads/ml/kmeans/spark/run.sh

root@sdp:/opt/user/HiBench# bin/workloads/ml/kmeans/spark/run.sh
patching args=

=

4IG[0|E| M2l AED|X| AlAH

AlSHO| A

OH

o

o
[N

o

=]
=x

xo|2}

%1

Al
=

=
-

H

Al

Parsing conf: /opt/user/HiBench/conf/hadoop.conf
Parsing conf: /opt/user/HiBench/conf/hibench.conf
Parsing conf: /opt/user/HiBench/conf/spark.conf
Parsing conf: /opt/user/HiBench/conf/workloads/ml/kmeans.conf
probe sleep jar: /opt/user/hadoop/share/hadoop/mapreduce/hadoop-mapreduce-client
—jobclient-2.7.0-tests.jar
ScalaSparkKmeans

/opt/user/hadoop/bin/hadoop --config /opt/user/hadoop/etc/hadoop fs
-rm -r -skipTrash hdfs://localhost:9000/user/user/HiBench/Kmeans/Output
rm: “hdfs://localhost:9000/user/user/HiBench/Kmeans/Output': No such file o...
hdfs du -s: /opt/user/hadoop/bin/hadoop --config /opt/user/hadoop/etc/hadoop fs
—-du -s hdfs://localhost:9000/user/user/HiBench/Kmeans/Input

SPARKBENCH PROPERTIES FILES-/opt/user/HiBench/report/kmeans/spark/co
nf/sparkbench/sparkbench.conf

HADOOP CONF DIR=/opt/user/hadoop/etc/hadoop

/opt/user/spark/bin/spark-submit ——properties-file /opt/user/

HiBench/report/kmeans/spark/conf/sparkbench/spark.conf --class com.intel.hibench
.sparkbench.ml.DenseKMeans --master yarn —--num-executors 4 --executor-cores 4 --
executor-memory 10g /opt/user/HiBench/sparkbench/assembly/target/sparkbench-asse
mbly—-8.0-SNAPSHOT-dist.jar -k 10 --numIterations 5 --storageLevel PMEM AND DISK

——initMode Random hdfs://localhost:9000/user/user/HiBench/Kmeans/Input/samples
el it L1  dOWNHOOkKkManager: Deleting directory /tmp/sp...

ScalaSparkKmeans
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[Step 3] Sparkbench A3l =& 25 s Z

root@sdp:/opt/hyunju/HiBench/bin/workloads/ml/kmeans/prepare# ./prepare.sh
patching args=
Parsing conf: /opt/hyunju/HiBench/conf/hadoop.conf
Parsing conf: /opt/hyunju/HiBench/conf/hibench.conf
Parsing conf: /opt/hyunju/HiBench/conf/spark.conf
Parsing conf: /opt/hyunju/HiBench/conf/workloads/ml/kmeans.conf
probe sleep jar: /opt/hyunju/hadoop/share/hadoop/mapreduce/hadoop-mapreduce-client-jobclient-3.2.0-tests.jar
Traceback (most recent call last):
File "/opt/hyunju/HiBench/bin/functions/load config.py", line €85, in <module>
load config(conf root, workload configFile, workload folder, patching config)
File "/opt/hyunju/HiBench/bin/functions/load config.py", line 217, in load config
generate optional value()
File "/opt/hyunju/HiBench/bin/functions/load config.py", line 613, in generate optiocnal value
probe masters slaves hostnames ()
File "/opt/hyunju/HiBench/bin/functions/load config.py", line 548, in probe masters slaves hostnames
probe masters_slaves by Yarn()

File "/opt/hyunju/HiBench/bin/functions/load config.py", line 500, in probe madgters slaves by Yarn
assert 0, "Get workers from yarn-site.xml page failed, reason:%s\nplease set  hibench.masters.hostnames”™ and "hibench.slaves.hostnames’

AssertionError: Get workers from yarn-site.xml page failed, reason:Unknown resoOl - e mm—m—m e e T e e ———
please set “hibench.masters.hostnames”™ and “hibench.slaves.hostnames™ manually
/opt/hyunju/HiBench/bin/functions/workload functions.sh: line 38: .: filename argument required

usage: . filename [arguments]

HadoopPrepareKmeans

¥ hibench.conf0f| U=
hibench.masters.hostnames2}t

hibench.slaves.hostnamesS localhost
2t manualdtA siF7| hibench.masters.hostnames
hibench.slaves.hostnames
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yarn-site.xml" file

localhost
localhost

37




