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« 20093, UC Berkeley AMPLabO| A Mesos O] Z 2| 0|22 A|Z}

« 201049 Spark =& Y H, 20124 RDD =& & H

« 201340 Apache Z2MEZ M3t 2 2014 Apache Top-Level Project
- 20189 11/12 7|F, v2.4.0 released

Ll apache [ spark ®©watchv 2,076  WStar 19,003  YFork 17,080
<> Code Pull requests 520 Projects 0 Insights
Mirror of Apache Spark

D 22,909 commits ¥ 19 branches © 79 releases 22 1,288 contributors sfs Apache-2.0
=

Branch: master v New pull request Create new file = Upload files  Find file Clone or download v

https://github.com/apache/spark
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Spark using Scala

val textFile = sc.textFile(“hdfs://path/to/file”)

val counts = textFile.flatMap(line => line.split(“\\s+”))
.map(word => (word, 1))
.reduceByKey( + )

counts.saveAsTextFile(“hdfs://path/to/output®)




Architecture - Standalone mode
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Brightics Al with Spark
Spark Cluster
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Brightics Al with Spark
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Brightics Al with Spark
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Step3
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________________________________ SiEEE . sparkFair Scheduler &-& (+DRA)J______________________
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Step1. Spark - H{ &
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Step1. Spark -
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Step1. Spark - M &
Hadoop MapReduceE Spark2 £ XMzt

Cluster
S

l [Hive] query.jar

Fllltel’ [Spark] ttest.jar

Correlation — [Spark] filter.jar

|
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Step1. Spark - A%} Bt
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Step2. Spark Job Server

Spark Job 2= ¢{Tt Rest APl A{H +:OOYALA

- O|C|0f E224E 3|Al OoyalaO|l M S7Met LEAA TZNME
« Spark Job, Jar, Context& Z2|& = A= Rest API M| &
Spark Context 7 X|A[7|HA|, 02| JobO| 7L == UA &
« Scala, Spray, Slick 2| 7|=2 7i&
- 20184 10/31 7| &, v0.8.0 released
spark-jobserver [ spark-jobserver @ Watch~ 230 % Star 2156  YFork 883
<> Code Issues 217 Pull requests 3 Projects 0 Wiki Insights
REST job server for Apache Spark
spark  rest-api  spark-jobserver  scala
{® 1,550 commits ¥ 15 branches © 10 releases 42 110 contributors &z View license
.
Branch: master = New pull request Create new file  Upload files Find file
7 Behroz Sikander and bsikander fix(jobserver): Move common messages to its own receive block Latest commit 452d4b6 21 days ago

https://github.com/spark-jobserver/spark-jobserver
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Step2. Spark Job Server - S& Y4

Jar & ) Context %4 — Job & > Job 21t =0l
Spark Worker
Client
Spark Job Server
SparkContextFactory Spark Worker
Spark Master
LocalContextSupervisorActor
Web —
Ap JobManagerActor
JobDAO
Spark Worker
JarManager

20/59 Copyright © 2018 Samsung SDS All rights reserved | Confidential



Step2. Spark Job Server - S& Y4

Jar 52 —> Context A > Job A&t ) | Job ZAI 2O
2) CTX & Spark Worker
Client JobManagerActor 0| A
SparkContextFactoryS &3l -
SparkContext A &t 3) Spark App €%
SparkContext 48 %
Spark Job Server Worker0| Executor &3t
SparkContextFactory Spark Worker
1CTX 2 2% LocalContextSupervisorActor Spark Master
curl -X POST \ ¥ -
localhost:8090/context/brtc Web JobManagerActor — |
P sparkcontext
JobDAO
' Spark Worker
JarManager 4) Jar 2

SparkContext0i| A -
addJar N 2|
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Step2. Spark Job Server - 21}
Spark Application 20| A M Low Latency =&

BAD
o /| EA ML TH=Z 148 > A s © MNiE gHLt Script 7|HIC=
et PN
o AppZt Data fX| 7551,
=4 AL HS o =7}=l 2| EOIE
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Step2. Spark Job Server - A%} HH-E

“Spark Job Server/} H3H 02

“Spark/t =01 2.
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Step2. Spark Job Server - Long Term Context2| SH7|
Spark Job Server G| M XXM 2= OOM & Ol &

M&Ele =4 g 2es Y Script 28 = A

v

Script 7| & & O|=, B2 AL2X=0| Script £ 83

v

Spark Job Server & 7| S5t7| MIK|= memory AFHEZ0| S7t
v

Spark Job Server (Driver) 8 Al OOM &4
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Step3. Brightics Agent
Spark Job Server CHA[Z 2[4l Brightics Agent 7i &

» Script 3§ : SparkiLoop Q/E{Z2|H WAl 3 Fsc Zmbe HhAl

Script &%l : Spark Job2 £ 73 = Agent AtN| 2EX O E HZF

« JarcS W4 AFE XLV Jar Upload 24 = Agent XA Of| Al addJar

SparkContext 22| : Ct& SparkContext =& T SparkContext

e Aol AX Gt 2Ee 22 K. 18,160K = 146K
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Step3. Brightics Agent - CIE ContextE &%t Of7|HlA 3
Spark Job Server?t At S YSHHAM, ZE2tE| 11 2HEE QI Brightics Agent &
Brightics AgentE Resource Pool M@ &850, ArEA/AEE, =2 Resource 2| 7t5

Spark Cluster
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g (Spark Context) Spark Executor #1 1) StLte| 'l =0 HE
Job #1 T T < Job 2 E 4. ex) Group By
Job #2 T T

Spark Executor #2

Brightics Agent
g (Spark Context) Spark Executor #3 2) StLFO| AlBHO| B Job2
Job #1 T T A=£0 = /4. Ex) wordcount

o O

Spark Executor #4

» Job #2 T T

— 3) ¢t ALEALTE Of 2] AgentE
Brightics Agent AHE. Ex) 2t2| X}, Batch Job

(Spark Context) < Spark Executor #5

Job #1 T T

Job #2 T T Spark Executor #6
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MapReduce0f|A{ Brightics Agent7}X|

hE OIO[E X2l S ?et Al

Filter - Correlation F-» Unload
Filter -» Correlation k-- Unload
DISK
Spark

Filter -» Correlation k-- Unload
A} A} Ar Ar 4 A} A} A} A} A} A} A} Ar Ar Ar \
Yy JV JV JV s 5 & & & L 2R Jr Jr Jr ‘
DISK
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Brightics Al with Spark
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Spark Job Execution
Spark Job= Task CH9IZ 2%

Driver Program
SparkContext

Job #1

_Job #1_

Spark Cluster

Executor

Executor

v

Executor
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Spark Job Execution
Task= O 2] ExecutorOfj M BHEHZ =%

Spark Cluster

Executor

Driver Program
SparkContext

Executor
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Executor
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Spark Fair Scheduler

Q. T, 2 HIO|E| & &l =5|= JobO| 2 BEICHH?
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Spark Fair Scheduler

HX MME JobQ| TaskFEEH A& (FIFO)

Spark Cluster

Executor

Driver Program
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Executor

\ 4

Executor
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Spark Fair Scheduler

A. Spark Fair Schedulerg &-&%l Job 7t2| Ag ol &

Spark Job Scheduling H“'Oﬂf FIFO (default)2t FAIRZ} S
FIFO(default)&= Job2 ot 7HM A3l FAIR = Job2 SA0| &Lt 2|2 A(tasks) 2 H .

—

scala> conf.set("spark.scheduler.mode", "FAIR")

o

« SparkContext2| Scheduler 882 Qs M= conf/fairscheduler.xml oA Pool2 ™2
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Spark Fair Scheduler
Fair Scheduler® A= C{2{ JobO| SA|0] 2
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Spark Fair Scheduler
Fair Scheduler® A= C{2{ JobO| SA|0] 2
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Driver Program
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# .Executor
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Spark Fair Scheduler
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Spark Fair Scheduler
Fair Scheduler® A= C{2{ JobO| SA|0] 2
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Executor
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Spark Fair Scheduler with Pool

A. Pool? SME E6l]l Job2| &M=S MO 7I=

+ Job & TOf pools X|’85}0] ®St= PoolOf| A 2 7ts

scala> sc.setLocalProperty("spark.scheduler.pool”, “FasterJob")
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Spark Fair Scheduler with Pool

PoolO] GBS LER0f, HIPHO 2 job THa| THs

Spark Cluster
Executor
Driver Program
SparkContext
POOL : DefaultJob
T'T T/'T TIT N Executor

v

Executor
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Spark Fair Scheduler with Pool

PoolO] GBS LER0f, HIPHO 2 job THa| THs
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TIT TIT I Executor
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Spark Fair Scheduler with Pool

PoolO] GBS LER0f, HIPHO 2 job THa| THs

Spark Cluster

Executor

Driver Program

SparkContext
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POOL : DefaultJob
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Spark Fair Scheduler with Pool

Pool2| dgt2 LIF0, RN job HE| 75
+ “default” Pool Of| A=

APEY U BO[Ef SHOI Bt 4%

» L2 Pool 0|M =
LA Ol Spark Job =&
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Spark Fair Scheduler with Pool

Pool®| SNME E8l Jobo| MR MY 7=

» 42| Pool O A SA[0] &2{ JobO| Al T|H,
== “weight”2| Pool0| O B2 E|AAFE AIE

e Pool 0| A JobO| ASHE|H
XAt “minShare” 22| cores& Y H A

n
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amic Resource Allocation

Dynamic Resource Allocation
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Dynamic Resource Allocation

Spark Cluster
Executor
Driver Program
SparkContext
Executor
Executor
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Dynamic Resource Allocation

Driver Program
SparkContext

Driver Program
SparkContext

Spark Cluster

Executor

Executor

Executor

Executor

\—» Executor

Executor
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Dynamic Resource Allocation

Q. 8t Spark Context0f| 2t {2 B2 JobO]| QULCEH?

50/59 Copyright © 2018 Samsung SDS All rights reserved | Confidentia



Dynamic Resource Allocation
OFF AL 2lSIX| 2= Application¥|M H|ZE2XH O 2 ResourceE B H
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Dynamic Resource Allocation

A. Dynamic Resource Allocation2 &85},

Application Zt 2&H 2|&A AL 75
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Dynamic Resource Allocation

«  Spark Standalone % A{2| Dynamic Resource Allocation TH¢l = Executor =
. & cores = (--total-executor-cores, spark.cores.max) ,
Executors cores = (--executor-cores) 0 2|=

- OIF AU QS M > XK= 2|A2A2HE (spark.dynamicAllocation.initial Executors)
x| A 2| AAZ 83} (spark.dynamicAllocation.minExecutors)

- Y AT O > 7t8 2|aAT) UCHH Z[CHTh AFESHHA 2 A4}
spark.dynamicAllocation.maxExecutors S22 A5tM X O 7ts
- ARO[ A= ZF O e El**i 2

EfE AppO| RACHH T AppO| H= E|aX ArE
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Dynamic Resource Allocation
SXOZ ExecutorE H|E3l0] X O 2 Resource AHE 7=

Driver Program
SparkContext
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TR T I
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Brightics Al with Spark
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Scalable Spark O}7| &%
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Demo



Demo

1. Spark Job Serverg AFEE U} oF g o] AHA|Zt H| W

2. FIFO scheduler®} FAIR scheduler Zt2ZH0J| A Job A

58/59 Copyright © 2018 Samsung SDS All rights rese

rved | Confidentia



Q& A



Thank you



