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AWS 77.8 154.7 71.9 214.7 147.5 214.3
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Intel HiBench Hadoop E/HEMIXEMHHH K-means Clustering TH. H{TERZXZTANLEEFHITEFHEAFEMERE, MIERHAEK
(FE e EW ERAb g N BN TARNEEFRESHH CPU 4.

B =T TR EURGEMEEE, AMAEITEEIMMRAARNITEELE HTHERRERRAARNBRE, RINLEIATELT
BHRE. TSR T XENLEINESR,
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FHEIHYIEE Linux Ubuntu 16.04
MR EVHIREE AR, EENEREAER:

1. BF Web [TH.
2. BHZEWEH.
3. AMTEIUEESENE:
cHE
o RFAHMEH
o RIERS
e CPU
° NTF
o BX)
o HiEL
4. FWINMEHEFEIE.
5. fEF SSH BREM, HEEEMRGLEEYE, U Hadoop. Ambari. HiBench. LPCPU Si{EME B B IR -
6. MFEHIHENEN, MITUTHSR:
a. EEBFEM <XXX>:
> ssh root@XXX

b. AR EIE RSA HREXY:
> ssh-keygen -t rsa -b 8192 -N “” -f ~/.ssh/id rsa

c. MFEBPHEMENEN YYY, # root@xXXX K SSH Z4HEHIZ] YYY:
> ssh-copy-id -i ~/.ssh/id rsa.pub root@QYYY

d. AEHPHBIENEEE 6c H.
ARHPHEIENEEE 6 &

~N

ZEHE Hadoop
1. EFEWALE, ®% Ambari REPO FIZ4A:
> wget -0 /etc/apt/sources.list.d/ambari.list http://public-repo-1.hortonworks.com/ambari/
ubuntul6/2.x/updates/2.5.1.0/ambari.list
> apt-key adv --recv-keys --keyserver keyserver.ubuntu.com B9733A7A07513CAD
2. EFEFGEE. HEAAR:
> apt-get update -y
> apt-get upgrade -y
3. HEERETAMR, LI Ambari Server:
> apt-get install -y ambari-server

> ambari-server setup -j PATH TO JAVA HOME -s
> ambari-server restart
4. EHMTSAP, R2HE Ambari Agent:
> apt-get install -y ambari-agent
> nano /etc/ambari-agent/conf/ambari-agent.ini
set ‘hostname’ to the IP/FQDN of the ‘config’ node
> ambari-agent restart

5. HEEET AT, HEHRENTIHENEE, WTHR:
o EHPAT AHHE:
NUMBER_OF_SLAVES = X

s HINRELHNRNAESE (MiB):
MIN_MEM = 131072

o ARGIMEBHAE MB (fifn 28 GB) :
OS_RESERVE_MB = 31072
s BT RHLREHE:
NUM_CORES = num_cpus * cores/cpu * threads/core
o HERVHP AR
YARN_NUM_CORES = NUM_CORES - 2

o IFH Yarn BTE:
YARN_MEMORY_MB = MIN_MEM - OS_RESERVE_MB = 100000
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* Yarn RS ELRR
YARN_MIN_ALLOC_MB = 8192
YARN_MAX_ALLOC_MB = 32768
YARN_INCREMENT_MB = 512

e Yarn vepu SRS :

YARN_MIN_CORES =1
YARN_MAX_CORES = 30
YARN_INCREMENT_CORES =1

* MapReduce H7F:
MAPRED_MAP_MEMORY_MB = 4096
MAPRED_REDUCE_MEMORY_MB = 8192

a. TE Ambari FREIEGEHBETE] Hadoop AR "hostmap”:
> nano ~/ambari-hostmap.json
{
“blueprint”
“default password”
“host groups” :[

“my hadoop cloud”,
“top-secret”,

{ “name” “masterl”, “hosts” [ { “fgdn” “masterl.my cloud.org” } ] },
{ “name” “master2”, “hosts” [ { “fgdn” “master2.my cloud.org” } 1 },
{ “name” “master3”, “hosts” [ { “fgdn” “master3.my cloud.org” } ] 1},
{ “name” “clients”, “hosts” [ { “fgdn” “client.my cloud.org” } ] },
{ “name” : “slaves”,
“hosts” : [

{ “fgdn” “slavel.my cloud.org” },

{ “fgdn” “slavez.my cloud.org” },

{ “fgdn” “slave3.my cloud.org” },

{ “fgdn” “slaveN.my cloud.org” }

b. f|E Ambari #EE&:

> nano ~/ambari-blueprint.json

“configurations” : [

{ “hive-site” : {
“javax.jdo.option.ConnectionUserName”
“javax.jdo.option.ConnectionPassword”

{ “hdfs-site” : {

“SHIVE_USER”,
“SHIVE PASS” } },

“dfs.datanode.data.dir” : “$DISK 1 MOUNTPOINT, $DISK 2 MOUNTPOINT, $DISK N _
MOUNTPOINT” } } },
{ “yarn-site” : {
“properties” : {
“yarn.nodemanager.resource.cpu-vcores” SYARN NUM CORES,
“yarn.nodemanager.resource.memory-mpb” SYARN MEMORY MB,
“varn.scheduler.minimum-allocation-mb” SYARN_MIN ALLOC_MB,
“yarn.scheduler.maximum-allocation-mb” SYARN MAX ALLOC MB,
“yarn.scheduler.increment-allocation-mb” SYARN INCREMENT MB,
“yarn.scheduler.minimum-allocation-vcores” SYARN MIN CORES,
“yarn.scheduler.maximum-allocation-vcores” SYARN MAX CORES,
“yarn.scheduler.increment-allocation-vcores” SYARN INCREMENT CORES } } 1},
{ “mapred-site” : {
“properties” : {

“mapreduce.map.memory.mp”
“mapreduce.reduce.memory.mb”

$MAPRED MAP MEMORY MB,
$MAPRED REDUCE_MEMORY MB } } }

] 4
“host groups”
{ “componen

(
ts” [

{ “name” : “SECONDARY_NAMENODE”},
{ “name” : “HST AGENT”},

{ “name” : “SLIDER"},

{ “name” : “SPARK CLIENT”},

{ “name” : “HDFS CLIENT”},

{ “name” : “ZOOKEEPER SERVER”},
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“name” : “HISTORYSERVER”},
“name” : “METRICS MONITOR”},
“name” : “TEZ CLIENT”},

“name” : “APP TIMELINE SERVER"},
“name” : “RESOURCEMANAGER”}

] 4

“configurations” : [ 1,

“name” : “master2”,

“cardinality” : “1” 1},
{ “components” : [

{ “name” : “SPARK CLIENT” },
“name” : “YARN7CLIENT" },
“name” : “HDFS_CLIENT” },
“name” : “HST_SERVER” },

“name” : “STORM UI_ SERVER” },

“name” : “METRICS MONITOR” },

“name” : “INFRA_SOLR_CLIENT” },
“name” : “NAMENODE” 1},

“name” : “TEZ CLIENT” },

“name” : “ZEPPELIN_MASTER” },

“name” : “NIMBUS” 1},

“name” : “KNOX GATEWAY” },

“name” : “SPARKZ_JOBHISTORYSERVER” },
“name” : “ACTIVITYiANALYZER” },
“name” : “KAFKA BROKER” },

“name” : “HST_AGENT” },

“name” : “MAPREDUCE27CLIENT” },
“name” : “ZOOKEEPER SERVER” },
“name” : “INFRA_SOLR” },

“name” : “SPARKiJOBHISTORYSERVER” },
“name” : “DRPC_SERVER” },

“name” : “METRICS_GRAFANA” }

] 4

“configurations” : [ 1,

“name” : “masterl”,

“cardinality” : “1” 1},
{ “components” : [

{“name” : “MAHOUT” 1},

{ “name” : “SPARK CLIENT” 1},
“name” : “YARN CLIENT” },
“name” : “HDFS_CLIENT” },
“name” : “SPARK2 CLIENT” },
“name” : “METRICS MONITOR” },
“name” : “INFRA_SOLR_CLIENT” },
“name” : “TEZ7CLIENT” },

“name” : “ZOOKEEPER CLIENT” },
“name” : “HCAT” 1},

“name” : “PIG” 1},

“name” : “HST_ AGENT” },

“name” : “MAPREDUCEZ_CLIENT” },
“name” : “SLIDER” 1},

“name” : “HIVE CLIENT” }

D N S S

]l
“configurations” : [ ],
“name” : “clients”,
“cardinality” : “1”

}!

{ “components” : [

{ “name” : “YARN CLIENT” },
“name” : “HDFS CLIENT” 1},
“name” : “HIVE SERVER” },
“name” : “MYSQL SERVER” },
“name” : “METRICS MONITOR” },
“name” : “HIVE METASTORE” },
“name” : “TEZ CLIENT” },
“name” : “ZOOKEEPERﬁCLIENT” },
“name” : “PIG” },

P JP= SN
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{ “name” : “WEBHCAT_ SERVER” },
{ “name” : “HST AGENT” },
{ “name” : “MAPREDUCE2_CLIENT" },
{ “name” : “ZOOKEEPER_SERVER” },
{ “name” : “HIVE CLIENT” },
{ “name” : “METRICS COLLECTOR” }
]I
“configurations” : [ 1,
“name” : “master3”,
“cardinality” : “1” 1},
{ “components” : [
{ “name” : “NODEMANAGER” 1},
{ “name” : “HST_AGENT” },
{ “name” : “DATANODE” },
{ “name” : “METRICS MONITOR” 1},
{ “name” : “SUPERVISOR” }
]l
“configurations” : [ ],
“name” : “slaves”,

“cardinality” : $SNUMBER OF SLAVES }
] 4

“settings” : [
{ “recovery settings” : [ { “recovery enabled” : “true” } ] },
{ “service settings” : [
{ “name” : “HIVE”, “credential store enabled” : “true” },
{ “name” : “AMBARI METRICS”, “recovery_enabled” : “true” }

I

{ “component settings” : [

{ “name” : “METRICS_ COLLECTOR”, “recovery_enabled” : “true” }
1}
]I
“Blueprints” : {
“blueprint name”: “my hadoop_ cloud”,
“stack name” : “HDP”,
“stack _version” : “2.6”

}
}

c. JEMEERE

> BLUEPRINT=cat ~/ambari-hostmap.json’

AMBARI SERVER=ambari.my cloud.org

BLUEPRINT NAME=my hadoop cloud

URL="http://${AMBARI_ SERVER}:8080/api/vl/blueprints/${BLUEPRINT NAME}?validate topology=false”
curl -H “X-Requested-By: ambari-script” -d “$BLUEPRINT” -X POST -u admin:admin S$SURL

AR B HIT—1 GET CURL 3EKZ| http://${AMBARI_SERVER}:8080/api/v1/blueprints/${BLUEPRINT
NAME} DUIAEE I EE .

d. JEMEERE (host map)

> HOSTMAP="cat ~/ambari-blueprint.json’

AMBARI SERVER=ambari.my cloud.org

CLUSTER NAME=my hadoop cloud

URL="http://${AMBARI SERVER}:8080/api/vl/clusters/${CLUSTER NAME}?validate topology=false”
curl -H “X-Requested-By: ambari-script” -d “$HOSTMAP” -X POST -u admin:admin $URL

6. {EMNYIsE, SHZE AMBARI_SERVER:8080, BRFMMEITRE, HEREHBETMAL.

R XA HIT—A GET CURL 3EK 2| http://${AMBARI_ SERVER}:8080/api/vl/clusters/${CLUSTER NAME}/
requests/1 MUETMFBZBHRE .

vV V V V

vV V. V V
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L3 HiBench

EEPRTARLE, BUTUTSE:

EEDN-F-3H
> apt-get install -y maven git python-numpy libblas-common libblas-dev \
libblas3 liblapack-dev liblapack3 liblapacke \
liblapacke-dev bc
2. 7EB& HiBench:

> mkdir ~/HiBench

> cd ~/HiBench

> git clone https://github.com/intel-hadoop/HiBench.git .
3. #J% HiBench:

> cd ~/HiBench

> mvn -Dspark=2.1 -Dscala=2.1l1 clean package
4. 12 SSH StrictHostKeyChecking:

> nano ~/.ssh/config

—_

Host *
StrictHostKeyChecking no

[...]
EE: F 4 SIERTIE RSN/ B

=4t LPCPU
ENTELE, BITUTHE:

1. RELEFRMH:
> apt-get install -y sysstat
2. TZ; LPCPU tarball:

> wget -o ~/lpcpu.tar.bz2 “https://www.ibm.com/developerworks/community/wikis/form/anonymous/
api/wiki/26579cc3-66fe-42b8-baf9-1fcc88445848/page/4a7d2717-05¢c8-4b78-886e-5e4£9fdf07cl/
attachment/7018590b-7fbe-4852-8d44-79%9af2d83fffa/media/lpcpu.tar.bz2”

3. 2B LPCPU:
> cd ~
> tar -xjvf lpcpu.tar.bz2

#E & HiBench
1. HESHIEFRUTINEREE:
* HDFS AP &R
HDFS_USER = XXX
s F—ANETNRAEEREREA
MASTER_1_FQDN = master1.my_cloud.org
s IEETRTERENEZ, AZHESRE
MASTER_FQDNS = master1.my_cloud.org master2.my_cloud.org master3.my_cloud.org
s AN RTEERENEZ, AZHESRE
SLAVE_FQDNS = slave1.my_cloud.org slave2.my_cloud.org slave3.my_cloud.org
o TIESEHIA/N tiny. huge. gigantic. bigdata %
HIBENCH_SCALE = gigantic

s N m#E
S= NP RRIRH
o LIENE

C=HMBEMNTEH CPU/LRENHE

s MM R EMER/NRTE, B GiB
U=128

s EHARERSE, 0.9 (90%) RAMFHME
W: 0

e IV RHE
M: 3
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* Spark HiZ#E (5 RAEME)
EXECUTOR_CORES =5

e Spark HUTHRHE
EXECUTOR_NUM = floor( (C-S) / EXECUTOR_CORES)

e Spark 77
EXECUTOR_MEMORY = floor( (U*S) / EXECUTOR_NUM )

e Spark 77
DRIVER_MEMORY = floor( (U*S) / EXECUTOR_NUM )

e Spark map TR E
MAP_PARALLELISM = C-S

e Spark reduce F{T4 IR
SHUFFLE_PARALLELISM = C-S

2. % & HiBench Hadoop Config:

> cp ~/HiBench/conf/hadoop.conf.template ~/HiBench/conf/hadoop.conf
> nano ~/HiBench/conf/hadoop.conf

[...]

hibench.hadoop.home /usr/hdp/current/hadoop-client
hibench.hdfs.master hdfs://${MASTER 1 FQDN}:8020/user/${HDFS USER}”

[...]

3. 1% & HiBench Spark Config:

> cp ~/HiBench/conf/spark.conf.template ~/HiBench/conf/spark.conf
> nano ~/HiBench/conf/spark.conf

hibench.spark.home /usr/hdp/current/spark2-client
hibench.yarn.executor.num S {EXECUTOR_NUM}
hibench.yarn.executor.cores ${EXECUTOR_CORES}
spark.executor.memory ${EXECUTOR_MEMORY }
spark.driver.memory ${DRIVER MEMORY }

[...]
4. 1% & HiBench Spark Config:

> cp ~/HiBench/conf/hibench.conf ~/HiBench/conf/hibench.conf.orig
> nano ~/HiBench/conf/hibench.conf

[...1]

hibench.scale.profile S{HIBENCH SCALE}
hibench.streambench.kafka.home /usr/hdp/current/kafka-broker
hibench.default.map.parallelism ${MAP_PARALLELISM}
hibench.default.shuffle.parallelism ${SHUFFLE PARALLELISM}
hibench.masters.hostnames ‘${MASTER_FQDNS}’
hibench.slaves.hostnames ‘${SLAVE FQDNS}’

[...]
5. WaiLTEE:

a. WMRGRELBCHBL, BRE:

sudo -u hdfs hdfs dfs -rmr /HiBench

sudo -u hdfs hdfs dfs -rmr /user/${HDFS USER}
sudo -u hdfs hdfs dfs -expunge

sudo -u hdfs hdfs dfs -rmr ‘/user/*/.Trash’

b. BIEXEEZR:

sudo -u hdfs hdfs dfs -mkdir /HiBench

sudo -u hdfs hdfs dfs -chown -R ${HDFS USER}:hadoop /HiBench
sudo -u hdfs hdfs dfs -mkdir /user/${HDFS USER}

sudo -u hdfs hdfs dfs -chown ${HDFS USER} /user/${HDFS USER}

vV V. V V

vV V V V
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6. IEITHE&EMA:
> cd ~/HiBench
> ~/HiBench/bin/workloads/ml/kmeans/prepare/prepare.sh

HENT R
EREAS AL, STUTHR:
1. A

> swapoff -a

2. EFRERAZ#H:

> swapon -a

3. RIFTEERE:
> [ -f /proc/sys/vm/drop caches ] && echo 3 > /proc/sys/vm/drop caches

AR BANERET R EPITRTURE, BRNEMKPOEBFHENT So

&% LPCPU 51
EREASAL, STUTHR:

1. JBA31LPCPU Hil:
> cd ~/lpcpu
> ./lpcpu.sh duration=99999999 output dir=output interval=${INTERVAL} dir name=data
R Tl EELL SSH £IEFE. ik LPCPU IE1T (SB35 E| start-stop-daemon FUEFHIEIT) ©

i51T HiBench K-means benchmark

EEFRHTRL, BITUTER:

1. BITEENR:

> cd ~/HiBench
> ./bin/workloads/ml/kmeans/hadoop/run.sh

2. Y& ~/HiBench/report IR & o

=1k LPCPU ¥l
EREMNT AL, BITUTSHE:

EfE SSH £EFFTHT lpcpu.sh, #MIA [CTRL] + Co
%1F tarball €#F (output/data.tar.bz2).

B tarball FFIZ1T postprocess.sh Bz o

£ output/data BHRHIH B

N =
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MEHE

HAMERET TCP i ping IREEHI TR, FEFET =K (ZEEFEF. KEMEE) , WEBHP—MHRIEMNSEFSZ—1
XA R Z BRI GRS, T HRMEERNEL SR, HIVER paping PUTUIK, WK THTRSH LAFH.

B EET B RE LIEITH Web BRSS 3, H1ER ping SKAEFNEZ] 80 ImHHY 30 HMTFMIEE, KAITHPUTT TCP-ping MK,
AERZRNRHHESER.

HAMER scp WX T XHEHIMERE, HEeit 758 25MB SXHFI 500MB XK B & 100MB /NS HHYSTHRIFF SR ]

ZEHIEE
SURE=MELN, LEFRS. ERALIL (BF)  BEOT:

g
e AWS: JtfEERIM. BRE. Tk (FR)
* IBM Cloud: #2EIHHX. £H. TR
RIS FIZE
o FTA EMHLIEIT Ubuntu 14,
EMHEE
e AWSEC2: “mé.xlarge” BAME, €& 4 4 vCPU. 16GB RAM. EBS Efif. “B" MLLIE4E
¢ IBM Cloud: itEEMREE, BER 4 4 2.0GHz Ht%. 16GB RAM. 1 Gbps A3t K FAH ML E1THER
B p— RIER AR EER S, WIik: http://facts.pt/MVyW7v.

‘ Principled ELEEEE

Technologies®

Principled Technologies 2 Principled Technologies, Inc. HIEM R #xo
Fra R RN & B TEEET.

SE/RERS:
Prir?cipled ?echnologies, Inc. EREES N#EMITAERMEFBLE, 18 Principled Technologies, Inc. BAFEIASMIR S RFINHT. MIERE. SR MSREHER
BOEMBARS B RAVRIE, BEREAERFAE BRI TMRIE. REEMURERMEMARFITEABTRIERK, FEE: NFREMUTSERERSE
M EFRHIEIRIIRITS | R AEMRAGIRERE, Principled Technologies, Inc. M R 1 6 B A &ABEA 3= E.

ZEEMER T, Principled Technologies, Inc. #AXT SEMIRAARHI AR 455k, BIHSMTEMEARBRE, BMBEHSAXFREMNRTALE, BN, HEEMER
;F, ;;irgipled Technologies, Inc. 38 & EEARETENIRE, HARIEITS Principled Technologies, Inc. AIMNKAEXHI S5 . BRAME—. HbAREEHEAH
T
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