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Abstract

Data in recent years are being generated in large quantities after the
entry of social networking sites, e-commerce, daily searches and
behavioral study processes etc. These data are used commercially in
various ways.Companiesarebeginning to pay attention to their data and
the data acquired because this data help the company to: study their
Customer behaviors, quality analysis and overall reputation
improvement, but dealing with these large data is not easy. Traditional
data management tools cannot manage this data efficiently, as these
systems strive for Integrity and consistency, which clearly reduces the
availability of data in most of the times and this may bother the customer
in one way or another, and therefore began to search for other systems
that achieve more satisfactory to the customers, but the systems that
emerged to resolvethis problem sacrifices consistency, which may lead
to the company loss, and most companies have to choose between
consistency and availability, that means between customer satisfaction
and profitabilityof the company .

In this research a new architectural design proposal is proposed to
provide a balanced solution between consistency and availability. This
architecture it will rely on free and open source tools and then integrate

them together to create the appropriate data management system then



test the resultsusing the tool RYM developed in thisresearch to ensure

that the system works efficiently.
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clagi 5 @3l dpals acxi ¥ DDBS abse o) CAP 4y ki e Malitul 48,5 < jLal
D e kAl Glainal) amy )

e Iata) Gl Jad Wil partition ) ke & consistency J ¢« Ji& Sl DDBS o) =) -
.CAP & ks

paill e elly (aa g3y tolerant of network partition 585 o) «sa Sl DDBS o) (=l ) -
. consistency s availability ¢ JLEsY!

Al Led w5 latency s consistency o= (Tradeoff) dlalie g J Glag
Gob AW A5 G Sy A 5 il Fladiul dleay Wil (= % s high availability Gsssal

i) Ales 3k (1.4.2) a2 Jo2a

(1) Data updates sent to all replicas at » Updates do not first pass through a preprocessing layer
the same timne {lack of consistency)

» Updates first pass through a preprocessing layer (increase
latency)

{2) Data updates sent to an agreed-upon | = Synchronous (master node waits until all updates sent to
location first replicas)

» Asynchronous (system treats the vpdates as if it were
cotnpleted)

» Combination of both (system sends updates to some subset
of

replicas synchronously, and the rest asynchronously)

(3) Data updates zent to an arbitrary » Different from (2) in that the location the system sends
location first updates to is not always the same.

¢l silel (Ko DDBS & consistency-Tradeoff —aad DLl jS) 3,00 4 5
(s ) sPACELC < CAP

“If there is a partition, how does the system trade off availabilityand
consistency; else, when the system is running normally in the absence of
partitions, how does the system trade off latencyand consistency”

Tl il el sl 5 il el g s ey o I Jaall
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Akl e L a g Al (el i) g bl o) gl Alia) (2.4.2) ad Jg2a

. PACELC

Dynamo, Cassandra, PAEL -If a partition occurs, give up consistency for availability.

and Riak -Under normal operation, give up consistency for lower latency
VoltDB/H-Store and PC/EC Refuse to give up consistency, will pay the availability and latency

Megastore, HBase costs to achieve it
MongoDB PAEC Guarantees reads and writes to be consistent.
PNUTS PC/EL Gives up consistency for latency. If a partition occurs, it trades
availability for consistency

Toward a Principled Framework for : 43l 4w jal 8.4.2

Benchmarking Consistency

[18]

i gl 5 ¢ de ) gall bl il Al dadail & Buliil) agd) Loz je (el dingie CaedBi 5l 520
38 g stalenessdl ams e sy o 683 CuacdaaS 43y Hlay BlsY) bl YCSB Jlme kel A e
s e Gyl S AL ated CilS LS ¢ spaal) Aadll el 8 (e 5 BUSN Alee ey (e 34D
Lagiall oda (Budai o3 My ¢ Y slaie] g s2ée JS stalenessd) s Lild sade (e JS) 2 5a g Alls
dash (e 22 Gaay Lyl o) Cua dle @lel 8 Culael 85 Cassandradl (& Slad) (uld b

staleness,

read (1)

Lovd

D

write(1)
*—a i >——a
wiritel(Z2) : read(Z2)
write{_ﬁ:} |
= |
| staleness, |
time }

. staleness 1 clwa 8! Y (4.4.2) ad) JS&
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Throughput- consistency (1.4.2)
LY Ao bl axe s Latency-) gt
consistency Throughput- (2.4.2)
consistency- uld axe Latency- (bé
Throughputdl s (4.4.2)
consistency- guld axe Latency- (bé
Throughput s (5.4.2)
s Latency-) (ubd axs Gty A 3 Ll
Throughput- consistency (8.4.2)
rlal) daMa

il Jall s s Al dalall asliall 5 Akl ddlal ol ) 1
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0S3 pe ol alail aaai (b Laladinl i Al el da gide @ ) G peiin L
e JS Gl jpaa gdnhag

: MongoDB <l a8 1 3.3

52000 “aaiie & clii ) juadl da siie LE0e el Gl sl B o) sl e g 55 (A

) e Baals A 5, bl JISal Calise acny 53 document oriented zd s padind il

i Gl Aallaall alga (3o Wy 5 dediall cliball cilipdai 3 Lalasiny NOSQL 48y sl
(1 GEdlal) 2 gl (8 2 ISy 305 Y A il

MongoDB 4 jles (8 43all llul) 2ol & & LS Rows s Tables plasiul ga Y
[l documents s Collections ¢ 4 5a

\

/Database

Collection

Collection

BERNEEN
&

Mongo DB <l Js (2.3)ad) Jed

o

(Ao gana e oS 5 A A Aall a5 Mongo DB @b e ke @ Database-
. Collections-!

. Mongo Documents <Uilull sac 8 Cilaiiue (e 4 saas :Collections-

Mongo Document of s, cllall (e 8aals saa 5 (p a3 Lulad) 4ad) © Documents-
¢ o) S AL=YL | (fields: value-pairs? e Ao sans (e B lke & 5 BSON Aipa p2iid
I unique identifier e & sis of s document
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1

_id : «<0ObjectIdX-, & field : value
title : "MongoDB document model™, <— field : value
size 1 "3.4MB",
duation : "00:03:12",
details :

text : "Some descriptive text”™,

contact : "contact®mail.com"”

Te

related : [«ObjectIdy>,«<0bjectIdZ=],
tags : [“"mongodb”,"document”,"tutorial™]

. MongoDB document 2 JUia (3.3)ad, Jsi

MongoDB: 4 ez

aoAl Shlee 248 (3 )l e scalability gw sl duals aexi MongoDB <lilull sac
. replication L) 5 sharding

client client client client

<:>

mnngns mungns mongos
Za { Ay
shard001 shard002 shard003
replica set replica set replica set

. MongoDB & Flwiia) 5 g jsill iles (4.3)ady JS&
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sl Al g

Ngaladin) e ofiall) aady e documentation (s 4SS i
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.MongoDB
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dapa 8 G bl 8 document oriented L3 Y 5 MongoDB 4 i

. jOSN Fipa 1,58 4uis 3l s BOSN
7] 40650 bl ae ) i 45l L 555 50100 § sl Mongo DB &kl -

Y CSB bl 31412.3.3

5 elal aviill 20333 (Yahoo Cloud Serving Benchmark) 2 Jbaisl o 5 5ke 4
workloads () 4dLa¥l dual i@l data models Clily il allic dua | clilal) 2ol @ il
(18] ey das

Mongo-hadoop connector 3.3.3

. MongoDB & Hadoop J! 1. » » s Hadoop-! s alas sa
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Hadoop 4.3.3

Gk oo Lele Glilaall ¢ a2l s MongoDB JI ¢y Ukl of yita) 8 daladinl s
. aasa e 385 MapReduce !

) DA
s diadl 8 Lgaladiul o3 ) As gidal) jabiadd) 5 Caaall b daial) Amgiall (e &3 Gl L) 8
Lete IS haaa
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CAlle 3oL dadall il o A5 A |1
e BeliS) dedicall i) Jadas g dalles 41K 2
e 3o, dadall bl pla i) A9iS4) 3

LS saleY da ) e e il ae aodiiall Jelds oL Chaad Al day pudl ) juill Euaasll 4
Cadsall Gle geall

) i e ) sa 8 gl B (e allaill Ja gl 5
. "l 7 !. pd ,.‘ x! i S

- w » ﬂ‘ JQ' u 3 ‘ 2-1-4
.(consistency) Lyl (e dlle da 0 b g1
.( Scalability) g sill 4,13 2
Aediall bl s a5 8 eIV Aoy 3
[(availability) 4=t 5 44 4
.(learnability) «Uai te Jall Badai a1 aadiidl) agd A e 5
.(usability) sdaill ae Jalaill & 5o .6

., Lod »
-ladlatal) Julasi 2 4
Alle 3o UiSy ULl g la jin) s dadlaa s (p Al da ga Gl (8 aUaill dpgds ol cldlaiall (80 ) 5 LaS
Ui 5 dadouall chlilud) 5 5la) <l 5ol o )3 55 Lo 138 5 dusi )1 85 jea) bae (e pUaill J gum ) 45140
iy Hadoop o as oSV ogllaall saill e cilileal) o3¢s alll s &30 530 Hadoop o s
LY e Allall dn ol 5 JJaalll Gynaill Cllaie Biay Y Lo s 5 HDFS de ) sall culdlall alas
OY¥s . MongoDBAESe juall b jadll sacld aladiuly La aalll o 5aill olai Jlab o séiu I

Mongo-hadoop 4ilxay haais WliHadoop- ! cpddll aUas il 4 MongoDB
. Hadoop- & s 58 5 connector
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allail) 4y jlaze 3.4

 leall 5 UL G e

User Application

Ui

MongoDB

Vil

Mongo-hadoop connector

Utk

Map Reduce

HDES

Hadoop Eco System

g Ll aUatl) 4 lera (1.4)ad JS&

@35 User Application asaiwal) gl 3 J ¥ (5 siwall (8 ¢ il sivsa ) Ao 4y jlarall ) 2a3
¢ Leie Lean i s ikl Lead ) 338 MongoDB bl saeld (33 5k e 7 yiddl alaill s Jalaiy
el | el aie Gaaaiill 23 3l ACID 3 53 p23ini MONgoDB oY <bilull ailall (Gl (paniay Les
A Al clild) Jas 8 ae by 35 Mongo-hadoop connector aUas b (Ml (s siwall d
MapReduce sl alai daul s Lialledd Hadoop &l HDFS Wil 1 MongoDB
Y (s sl b Ly 535 MongoDB s sl 1a3aaMongoDB- ) i) sale) ai (e s Lelilasi g

. Hadoop
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-~ "
¥ 5 Al Ay bl o Taldie ] il AUail g ) Ayl e 58 alas L) 138 3
LY el Y et gl e gine LS 5 ¢ (i) Ll 5, 583

D A i il @l ghadldl a2y 6 s
Hadoop 4 dee 424351
.MongoDB-!! Jae 4w 4352
.Hadoop s MongoDB Je~ll i ks .3
ekl sl 4

‘Hadoop ) Jes 4l 455 2.5
1) shaall e de sana (o 8 ghadll oda () ST
: Nodes a8l by ;1.2.5

ALzl (1.5)JSAl (8 a9 LS HOStS) calay 53 g sall iy paill ja3 35 shadll oda 31
Aardiall sially dalall bl

127.8.8.1 localhost
10.42.0.30 slLave3
172.27.131.2683 slLaved
19.42.0.236 sLavez2
190.42.0.209 slLavel
10.42. 0.1 master

Hosts il (1.5)ad AdLid)

<l ghadll ¢ Uil secure shell das )l alad aladinly sl ecany aa 3 jeaY by o3 2
Al JSE b Aaa gl

sudo apt-get install openssh-server
ssh-keygen -t rsa

ssh-copy-id -i ~/.ssh/id_rsa.pub ubuntug@master
chmod 8688 ~/.sshfauthorized keys

sudo reboot

5 S B8 b A

Secure Shell < ki (2.5)a8, ddlil)
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‘Hadoop <) clila digi2 2.5

ISV a5 LS ) cluster) ee 381 5ill Hadoop <ale) cilile (& Calae V) (any i o

sany)

B’ Text Editor ~ 14:53 ¢ »

e - core-site.xml

Thunderbird mail
encoding="UTF-8"72>
e="text/xs1l" href="configuration.xsl1"?=>

<!--

Licensed under the Apache License, Version 2.8 (the "License");
you may not use this Tile except in compliance with the License.
You may obtain a copy of the License at

http: www.apache.org/licenses/L ICENSE-2.8

Unless required by applicable law or agreed to in writing, software
distributed under the License is distributed on an "AS IS" BASIS,
WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
See the License for the specific language governing permissions and
limitations under the License. See accompanying LICENSE file.

-—

<!-- Put site-specific property overrides in this file. -

<configuration=

<property:=
=name=>fs.default.name</name=
=value=hdfs: //master:9080</value=
</property=

<fconfiguration=

=

Open ™~

=?xml wversion=
<?xmlL-stylesheet type="text/xs1l" href="configuration.xs1"?>
<1--

-—=

<configuration=

<propertys>

<name>dfs.replication</name=>

<value>3</value>

</property>

<property=

<=name=>dfs.namenode.name.dir</name=>
<wvalue=/usr/local/hadoop_tmp/hdfs /namenode</value=>
</property=>

<property=>

<=name>dfs.datanode.data.dir</name>
=value=>jfusr/local/hadoop_tmp/hdfs /datanode</value=
</property=>

</configuration>

You may obtain a copy of the License at

. Core-site ila (3.5)ad, 4&L&Y)

E’ Text Editor ~ 14:53 ¢ ®
/) hdFfs-site.xml

1.0" encoding="UTF-8"7=>

Licensed under the Apache License, wersion 2.0 (the "License");
yvou may not use this file except in compliance with the License.

http: wiwiw. apache.org/licenses/L ICENSE-2.6

Unless required by applicable law or agreed to in writing, software
distributed under the License is distributed on an "AS IS"™ BASIS,
WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
see the License for the specific language gowverning permissions and
1limitations under the License. See accompanying LICENSE file.

-- Put site-specific property overrides in this file. --=>

hdfs-site il (4.5)a, ddLil)

30



HDFSJ 445 3.2.5

oliaf JSA 3 e 5e LS namenode —format seY) aladiuly HDFS Cuiel Cad

rym@master: ~/test/hadoop-2.9.1

File Edit View Search Terminal Help

rym@master: S bin/hdfs namencde -format
18/18/17 ©9:03: 30 INFO namenode.NameNode: STARTUP_MSG:
T e
STARTUP_MSG: Starting NameNode
STARTUP_MSG: host = master/172.27.130.65
STARTUP_MSG:  args = [-format]
STARTUP_MSG: version = 2.7.3
STARTUP_MSG:  classpath = /home/rym/test/hadoop-2.9.1/etc/hadoop: /usr/local/hadoop-2.7.3/share/hadoop/common/1ib/snappy-java-1.8. .jar:fusr
Jlocal/hadoop-2.7.3/share/hadoop/common/1ib/mockito-all-1.8.5.jar: /usr/local/hadoop-2.7.3/share/hadoop/common/1ib/commons-beanutils-core-1.8.8
.jar: fusr/local/hadoop-2.7.3/share/hadoop/common/lib/gson-2.2.4.jar: fusr/local/hadoop-2.7.3/share/hadoop/common/Llib/httpclient-4.2.5.jar: fusr/
local /hadoop-2.7.3/share/hadoop/common/1ib/serviet-api-2.5.jar: fusr/local/hadoop-2.7.3/share/hadoop/common/lib/activation fusr/local/h
adoop-2.7.3/share/hadoop/common/1ib/jaxb-api .2.jar:fusr/local/hadoop-2.7.3/share/hadoop/common/1ib/hadoop-auth-2.7.3 /usr/local/hadoop
-2.7.3/sharefhadoop/common/1ib/apacheds-kerberos-codec-2.8.8-M15. jar: /usr/local/hadoop-2.7.3/share/hadoop/common/1ib/jackson-mapper-asl-1.9.13
jar: fusr/local/hadoop-2.7.3/share/hadoop/common/1ib/commons-compres .4.1.jar: /usr/local/hadoop-2.7.3/share/hadoop/common/1ib/s1f4j-api-1.7.
10.jar:/usr/local/hadoop-2.7.3/share/hadoop/common/1ib/api-asni-api-1.0.0-M26.jar: fusr/local/hadoop-2.7.3/share/hadoop/common/Llib/httpcor
.5.jar:/usr/local/hadoop-2.7.3/share/hadoop/common/1ib/commons-beanutils-1.7.0.jar: fusr/local/hadoop-2.7.3/share/hadcop/common/1ib/jersey
-1.9.jar:/usr/local fhadoop-2.7.3/share/hadoop/common/1ib/curator-framework-2.7.1.jar: /usr/local/hadoop-2.7.3/share/hadoop/common/1ibfapi-util-
1.0.08-M20. jar:/usr/local/hadoop-2.7.3/share/hadoop/common/1ib/commons-logging-1.1.3.jar:/usr/local/hadoop-2.7.3/share/hadoop/common/1ib/jackso
n-xc-1.9.13.jar:/usr/local/hadoop-2.7.3/share/hadoop/common/lib/paranamer-2.3.jar: fusr/local/hadoop-2.7.3/share/hadoop/common/lib/jets3t-0.9.0
.jar: fusrflocal/hadoop-2.7.3/share/hadoop/common/1lib/commons-math3-3.1.1. jar: /usr/local/hadoop-2.7.3/share/hadoop/common/lib/jetty-6.1.26.ja
Jusr/local/hadoop-2.7.3/share/hadoop/common/1ib/jackson-core-asl-1.9.13.jar: fusr/local/hadoop-2.7.3/share/hadoop/common/1ib/jetty-util-6.1.26.
jar:/usr/local/hadoop-2.7.3/share/hadoop/common/1ib/commons-collections-3.2.2.jar: fusr/local/hadoop-2.7.3/share/hadoop/common/lib/curator-reci
pes-2.7.1.jar:/usr/local/hadoop-2.7.3/share/hadoop/common/1ib/commons-configuration-1.6.jar:/usr/local/hadoop-2.7.3/share/hadoop/common/1lib/co
1i-1.2.jar:/usr/local/hadoop-2.7.3/share/hadoop/common/1lib/avro-1.7.4.jar: /usr/local/hadoop-2.7.3/share/hadoop/common/1ib/commons-codec
-1 fusr/local/hadoop-2.7.3/share/hadoop/common/1ib/zookeeper-3.4 jar:/usr/local/hadoop-2.7.3/share/hadoop/common/1lib/jersey-se
.jar: Jusr/local/hadoop-2.7.3/share/hadoop/common/lib/xmlenc-0.52. jar: /usr/local/hadoop-2.7.3/share/hadoop/common/1ib/jsp-api-2.1.
1/hadoop-2.7.3/share/hadoop/common/1ib/jackson- jaxrs-1.9.13.jar: /usr/local/hadoop-2.7.3/share/hadoop/common/lib/hamcrest-core-1.3.jar:
al/hadoop-2.7.3/share/hadoop/common/1ib/htrace-core-3.1.0-incubating.jar:/usr/local/hadoop-2.7.3/share/hadoop/common/1ib/commons-io- 2
srflocal/hadoop-2.7.3/share/hadoop/common/1ib/common t-3.1.jar:/usr/local/hadoop-2.7.3/share/hadoop/common/1ib/s1f4j-log4j12-1.7.10.
r/local/hadoop-2.7.3/share/hadoop/common/lib/commons-lang-2 jar:/usr/local/hadoop-2.7.3/share/hadoop/common/1ib/jsch-0.1.42.ja /uﬁr/lccal/h
adoop-2.7.3/share/hadoop/common/1ib/java-xmlbuilder-0.4.jar:/usr/local/hadoop-2.7.3/share/hadoop/common/1ib/stax-api-1.0-2.jar:/usr/local/hado
op-2.7.3/share/hadoop/common/lib/asm-3.2.jar: /usr/local/hadoop-2.7.3/share/hadoop/common/1ib/protobuf- -2.5.0.jar: /usrflocal/hadoop-2.7.3/s
hare/hadoop/common/1ib/jaxb-impl-2.2.3-1.jar: /usr/local/hadoop-2.7.3/share/hadoop/common/1ib/xz-1.0 Jusr/local/hadoop-2.7.3/share/hadoop/c
ommon/1ib/quava-11.0.2. jar: /usr/local/hadoop-2.7.3/share/hadoop/common/1ib/junit-4.11.jar: /usr/local/hadoop-2.7.3/share/hadoop/common/lib/nett
y-3.6.2.Final. r/local/hadoop-2.7.3/share/hadoop/common/1ib/apacheds-118n-2.0.08-M15.jar: /usr/local/hadoop-2.7.3/share/hadoop/common/11ib/
jersey-core-1.9. usr/local/hadoop-2.7.3/share/hadoop/common/1ib/log4j-1.2.17. jar: fusr/local/hadoop-2.7.3/share/hadoop/common/1ib/curator-c
lient-2.7.1.jar:/usr/local/hadoop-2.7.3/share/hadoop/common/1ib/jettison-1.1.jar:/usr/local/hadoop-2.7.3/share/hadoop/common/1ib/commons-diges
8.jar: fusr/local/hadoop-2.7.3/share/hadoop/common/1ib/commons-httpclient-3.1.jar: /usr/local/hadoop-2.7.3/share/hadoop/common/1lib/hadoop-

hdfs J 4 gua gi (5.5)ad ) AdLid)

:cluster 3 & Hadoop ! J#&54.2.5

hadoop-! Jsd &5 Cuse master node-! 2 4slaall o2a i cluster 4 4 Hadoop ) Judal
asi Lolali o) 5 98 5 start —yarn.sh Y1 start —dfs.sh Y alaiul master node 31 3
olial JSall 8 (e LS Nodes ) 4y 3 4l

rym@master: ~

File Edit View Search Terminal Help

rym@master:~§ start-dfs.sh

18/16/17 15:18:17 WARN util.NativeCodeloader: Unable to load native-hadoop library for your platferm... using builtin-java classes where appli
cable

Starting namenodes on [master]

master: starting namenode, logging to /usr/local/hadoop-2.7.3/logs/hadoop-rym-namenode-master.out

slave2: starting datanode, logging to /usr/local/hadoop-2.7.3/logs/hadoop-rym-datancde-slave2.out

slavel: starting datanode, logging to /usr/local/hadoop-2.7.3/logs/hadoop-ryn-datanode-slavel.out

Starting secondary namenodes [0.6.0.6]

0.0.0.0: starting secondarynamenode, logging to /usr/local/hadoop-2.7.3/logs/hadoop-rym-secondarynamenode-master.out

18/16/17 15:18:54 WARN util.NativeCodeloader: Unable to load native-hadoop library for your platferm... using builtin-java classes where appli
cable

rym@gmaster:~$ D

start —dfs.sh ¥ 4w gua s (6.5)ad, LaLA)
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rym@master; ~

File Edit View Search Terminal Help

ryngmaster:~$ start-yarn.sh
starting yarn daemons

starting resourcemanager, logging to /usr/local/hadoop-2.7.3/1ogs/yarn-rym-resourcemanager-master.out
slave2: starting nodemanager, logging to [usr/local/hadoop-2.7.3/logs/yarn-rym-nodemanager-slave2.out
slavel: starting nodemanager, logging to /usr/local/hadoop-2.7.3/logs/yarn-rym-nodemanager-slavel.out
rym@master:~$

start —yarn.sh ¥ digs gea s (7.5)ad, 4aLAY

MonogDB J#di iy alae) 3.5

sl o ghadll o yal a3 Al 028 Mac Y

: Replica Set Ja= 4 gaas & Jeall MongoDB 4w 13} 1.3.5

= Al s MongoDb <lalacly alal) calall & clalac Y ey Janad Jailil 3 sladl) s2a
mongo.conf

es B Text Editor ~ 15:04 ¢

Open~ & mongod.conF

# wWhere and how to store data.
storage:
dbPath: swvary/libs/mongodb
journal:
enabled: true
# engine:
# mmapwvl:
# wiredTiger:

# where to write logging data.
systemLog:

destination: file

logAppend: true

path: svar/log/smongodb/mongod. log

# network interfaces
net:
port: 27017
bindIp: ©0.0.0.0

# how the process runs
processManagement :
timeZoneInfo: susr/shareszoneinfo

#security:
#operationProfiling:
replication:
replSetName: rym
sharding:
clusterRole: shardswvr

## Enterprise-Only Options:

#auditLog:

mongo.confeiaasy) cila (8,5)a8 ; LaLal)

32



- Master 2 sléd) 2.3.5

dc sanall Master S5 3¢a¥) aal el 4000 L3LE 3 daia gall ) ghaally alal) 4353 gladll o8 b
.MongoDB Replica Set

rym@master: ~/Desktop
File Edit View Search Terminal Tabs Help

rym@master: ~/Desktop ® rym@master: ~/Desktop

©-17T09:52:41.255+8200 I CONTROL [initandlisten] ** addresses it should serve responses from, or with --bind_ip_all te
1.255+0200 I CONTROL [initandlisten] ** bind to all interfaces. If this behavior is desired, start the

2018-10-17T09:52:41.255+0200 I CONTROL [initandlisten] ** server with --bind_ip 127.0.0.1 to disable this warning.

2018-10-17T09:5 1.255+0200 I CONTROL [initandlisten]

Enable MongoDB's free cloud-based monitoring service, which will then receive and display

metrics about your deployment (disk utilization, CPU, operation statistics, etc).

The monitoring data will be available on a MongoDB website with a unique URL accessible to you
and anyone you share the URL with. MongoDB may use this information to make product
improvements and to suggest MongoDB products and depleyment options to you.

To enable free monitoring, run the following command: db.enableFreeMonitoring()
To permanently disable this reminder, run the following command: db.disableFreeMonit

> rs.initiate( {_id : "rym",members: [{ _id: 0, host: "master 017" }13})

Timestamp(1539762929, 1),

"lastOpTime" : Timestamp(1539762929, 1),
"electionId” : ObjectId("006000006000000000000000")

astCommittedOpTime" : Timestamp(®, 0),
SclusterTime" : {
"clusterTime" : Timestamp(1539762929, 1),
"signature” : {
"hash" BinData(0, "AAAAAAAAAAAAAAAAAAAAAAAAAAA
"keyId NumberLong(0)

MongoDB Replica Set (2Master I sl &l ghi g 63 (9.5)ad 5 AL

: Replica Set ' ! Nodes ) 438 4dLa) 3.3.5

rym@master: ~/Desktop
File Edit View Search Terminal Tabs Help

rym@master: ~/Desktop x rym@master: ~/Desktop

rym:PRIMARY> rs.add("slavel:27018")
{

"operationTime" : Timestamp(1539763175, 1),
"Sglestat 5
"lastopTime"
=t Timestamp(1539763175, 1),
: NumberLong(2)

3
1,
"electionId” : ObjectId("7fffffffoceeeec000000002

3},
"lastCommittedOpTime" : Timestamp(1539763173, 1),
"SclusterTim {
"clusterTime Timestamp(1539763175, 1),
"signature"
BinData (0, "AAAAAAAAAAAAAAAAAAAAAAARAAA:
NumberLong(®)

}

ol i
"operationTime" : Timestamp(1539763182, 1),
"Sglestats" : {
"lastopTim {
e - Timestamp(1539763182, 1),
NumberLong(2)

3
1,
"electionId” : ObjectId("7fffffffeceeeec0e0000002

3,
"lastCommittedOpTime" : Timestamp(1539763173, 1),
"SclusterTime” {
"clusterTime Timestamp(1539763182, 1),
"signature"” {

"AAAAAAAAAAAAAAAAARAAAAARAAA=

MongoDB Replica Set 2 Nodes ) 4y a5 gia g (10.5)ad 5 AdLa)
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: Hadoop s MongoDB Jeadl Ain k4.5

DA s Leeliil 5 ) i ghall (e de gana llia

Map 3! s Hadoop ) <liSa ) Jay ) clile d8La) 1.4.5
:Reduce

Hadoop-!) wliSe ) eidlaa) s Hadoop-Mongo Connector 4:iSs Jaeas o3 5 shaall oda
. Map Reduce's

Map ) aladicly MongoDB-A! (Al ¢se bl 3 i) 9 418 2. 4.5
: Reduce

™ CONTIQUTation CONT = New coniguration  ;
Job job = Job.getInstance(conf, "word count");
MongoConfigUtil.setInputURI(job.getConfiguration(), "mongodb://master:27817/mongo hadoop.collectic
MongoConfigUtil.setOutputURI(job.getConfiguration(), "mongodb://master:27817/mongo hadoop.collecti
job.setJarByClass(Mongo MR.class);
job.setNumReduceTasks(0);
job.setMapperClass(TokenizerMapper.class);
job.setCombinerClass(IntSumReducer.class);
job.setReducerClass(IntSumReducer.class);
job.setMapOutputKeyClass(Text.class);
job.setMapOutputValueClass(Text.class);
job.setInputFormatClass(com.mongodb. hadoop.MongoInputFormat.class);
job.setOutputKeyClass(Text.class);
job.setOutputValueClass(Text.class);
FileOutputFormat.setOutputPath(job, new Path(args[8]));
System.exit(job.waitForCompletion(true) 7 @ : 1);

Map J aladicly MongoDB-! (g ¢ il o i g 44US e g5 (11.5)pd AaLAY
Reduce
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: alBll) sl 5.5

ae)Throughput 4tV a5 sulee B35 aladiul 2w oUaill jlad) dolee 8
((lee J< ualill laie)[atency-se (saa) s Al 3 Cyaadl) i 3 e
By 5ol Ll (Bl Gaaadl (§ jriuall e ll)staleness s

Oe BV 22 (sl ey asa gl ey YSCBI (bl slaly ey caa
i 55 JSLie BB je JS & ULl ad 5 e ) AdlaaYl ¢ SluaY) Ll dals
Tl Lgialy ) ULl a5 80l a8 5101 Gl bl il 58 sale) e 5 Al
zane e Y O @Al ¢ sl JiE Y LY bl saeld 8 JSLie Gy Lae
A3kl oda () ezl gl (e ¢ iall (e gl dlee ale) 5 il 34l gall iyl
Alal g LY ol ¥ (A Lo b eS Gliby Al 6 A glase (8 Lo pad dlee 52
Ddaall 2] a3 a8 jaadll da giie WY 5 YCSB sl e ol (e Y (S
sk o lalaie) Gyl (s o588 LS | gl 1 ellad 3lal j glat g 4l
i pde Uy Al RYMasi® RYM sanall 31591 Cuaws Stalenessd)
ohy assi JAaY) dlee W5 ¢ Mongo DB cllull sacld 4 Lellay
Jey RYM o588 WS ¢ (1.5) 84U ma 50 WS Throughputds Latency-!
(s Jpamill 48 &3 (g (e 3 Jasahy 2 635 5 Primary 2siial) (8 QUL e Jiows
e e SI AT Secondaryd) adliall (8 Jaasill 4 &5 Al el daaasd o3
Al Al g ¢ cpia 3 = pla Jualad dallaal) dail) slal 5 (5 « Secondary-!

. Staleness! & 7 bl lee (1
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| Jzedl 3ydgi Timer Cisgoll 1y

I TimeBefore=getCurrentTime() |

§ 4yl aolg Cibgall dogd Cuoly

AN %4
Jouud| Juass ol J15ol I

L

| TimeAfter=getCurrentTime() |

‘ wale $ OperationCountd| do LS
L/

Hua OperationCountl| days jusi
OperationCount=0perationCount+1

Latency=TimeAfter-TimeBefore

. Throughput 3! 5 Latency- qbwa 43l 53 (1.5)a8, JS&
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dal) cliial ga (1.5) ad) Jg

Specification Primary Secondaryl | Secondary?
CPU Core i7 Core i5 Core i7
RAM 8 8 8
Hard Disk 1TB 1TB 1TB
Ubuntu 18.04LTS 18.04LTS 18.04LTS
Hadoop 2.7.3 2.7.3 2.7.3
Version
MongoDB 4.0.2 4.0.2 4.0.2
Version

rlal) daMa

da yiall 4y jlerall o Taldic) & el aUaill Lt 3 &3y phall s 65 3 Gilad) L)
oY) el e daiall G shaall a5 0 LS cCallil) Gl 85 Sl il g2
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_-dad8all1 6
L LAY il AdBlia 5 e K ) 28
_:GM\Z_G

222 55 211 00GB 5 50 GB 4dlida alaal @l Gl (e (ysic sanal LY g
dagd cula) 3 LS 43l aa 55 « common-lang3 e Apache 4ali 4 3y )l e Wil sie
S 8 LS 4l aaé Jatency-U Al Wi, ol de ju e DLl @lalS Throughput-)
Juzadl 1o
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. 50GB «lily aaa sie agiie JS Throughputd geas (1.6) a8 Jsa

Throughput (operation/second) 50GB
Volume(Records) Primary Secondaryl Secondary?2
Update Read Read
10 Thousand 3206 7286 4694
100 Thousand 3633 5012 3102
1 Million 3644 3801 2513
20 Million 2787 4255 2280
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. 50GB <y aaa dis 3giic JSI | atencyd geas: (2.6) a2 Joi

Latency (Microsecond) 50GB

Volume Primary Secondaryl Secondary?2
(Records)
1Thousand 632 143 202
10 Thousand 318 150 187
100 Thousand 238 145 196
1Million 239 141 221
20Million 321 140 242

. 100GB @il aaa 2ie a48ie J<8 Throughputd zea s (3.6) by Jei

Throughput (operation/second) 100GB

Volume Primary Secondaryl Secondary?2
R d
(Records) Update Read Read
1 Thousand 1000 8434 5546
10 Thousand 2193 5580 4415
100 Thousand 2605 7047 4008
20Million 3077 4139 2325
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. 100GB iy aaa 2ie a48ie J< | atency-) guas: (4.6) Ay Jsa

Latency (Microsecond) 100GB
Volume Primary Secondaryl Secondary?2
(Records)
1 Thousand 971 130 181
10 Thousand 422 126 208
100 Thousand 239 131 187
1Million 422 185 193
20Million 292 135 225
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. 50GB «lily aaa dis stalenesss) gilil gadly (5.6) ady Joi

Volume (Records) Millisecond Second
1 Thousand 110 0.11
10 Thousand 200 0.20
100 Thousand 2000 2
1Million 1500 1.50
20Million 500 0.50
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. 100GB «lily aaa is stalenesss) gilil gadls (6.6) ady Joi

Volume (Records) Millisecond Second
1 Thousand 100 0.10
10 Thousand 150 0.15
100 Thousand 3000 3
20 Million 5000 )
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