Performance Analysis of
Large-Scale Online Data Processing Applications
like Apache Spark
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Introduction/ Why spark?
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Fast for both batch and
interactive queries

Combine SQL, streaming, o

and complex analytics
olerancelD
T w

Can recover the lost data
automatically
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Consistent APIs in Python,
Java, Scala,and R
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In-Mem

The RDD, allows for
in-memory processing

i

Spark's MLLib offers a
powerful set of ML

@“



LK

!

)

Introduction/ Apache tools logging system
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Introduction/Log4j  ..............
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Type i) Functionaliff)
Logging framework ERROR, WARN,
for Java logging INFO, DEBUG,
ecosystem TRACE
Allows detailed Log4j 1.x and
customization Log4j 2.x
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Introductlon/ Spark Architecture

Master Node

Driver program/ application

Spark context ‘
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Objectives and Scope
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From spark logs, custom Find fault reasons and

SRl logs, listeners, ... visualize in trace compass

Compass, ...
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LTTng sessions, Execution of Normal and

choose ust and kernel Abnormal Behavior in Spark
events, spark setting
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—~— Methodology/ capturing logs

<?xml ion="1 F-8"?>

1) Log4j fro <Cor tion st WA ict="true">

<Appenders>

<Lttng name="Lttngl" domain="LOG4J">

</Lttng

1. Adding log4j2.xml <Lttng name="Lttng2" domain="LOGAJ2">

2. Create a pattern for logs in Console e

3. There is no pattern layout setting here / k
from lttng

level="INFO">

nderRef ref="Lttngl"/>

4, Add Thread_ID to LTTNG UST source i N ey

COde ' ;/Root:»
</Loggers>
5. Enable log4j logs and run Spark example </Configuration>



ﬁethodologv/ a little change in LTTNG-UST

LTTNG UST
LttnglLog

Logs result in

[]

lttng log4j:event: { cpu_ id

{ msg Star >arent metkh

logger_name

class_name org. he < . - on event.getThreadName () +
mithioe]_memE event.getMarker () +

line number

. event.getSource () +
int_loglevel

thread name = "main + event.getThreadPriority () +

1+ event.getThrown () +

event.getLoggerFqgcn ()




—~— Methodology/ capturing logs

2) Custom logs

y * % /**

* Persist this RDD with the de { * Persist this RDD with the default storage level ( MEMORY ONLY").
% /.
def cache(): JavaRDD[T] = def cache(): JavaRDD[T] =

wrapRDD(rdd.cache()) val callerMethodName = Thread.currentThread.getStackTrace()(2).getMethodName
logger.info("Starts! Parent method: " + callerMethodName + " by Reza");

val res = wrapRDD(rdd.cache())

logger.info("End! by Reza")
res

cecceseses 60— <<<«'



—~— Methodology/ capturing logs

2) Custom L

lttng log4j:event: { cpu id = 7 },

{ msg = s! P thod: main by
logger name

class_n

method name

line number

int loglevel

thread name

cecesssses ° [o—— <<<«<



Methodology/ capturing logs

3) Logs result i

W

3) New Spar

ith error re:

end info

nd (SparkLi {

1t: " + jobEnd.jc

ing jobInfo = jobEn

(!jobEnd. ]

logger.error (
} el {

logger.ir " + jobInfo);
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—7~ K8y Findings/ Running the Spark example

‘ Using kmeans ML example with a 10GB data input

spark.executor.memory
‘ Restricting Acphe resources total.executor.cores

spark.driver.memory
Spark.yarn.am.memory

‘ Input some other bottleneck in the code

‘ Compare time overhead
—0


https://docs.google.com/spreadsheets/d/1ADDeEz5fETILGQKQpJJFcM7P5rmZ4FZoHUde76lueLU/copy#gid=717761483

—~ K8y Findings/ Running the Spark example
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kmenas Normal kmenas with kmenas Normal kmenas with
- local mode Logging - local - yarn cluster Logging - yarn
mode cluster


https://docs.google.com/spreadsheets/d/1ADDeEz5fETILGQKQpJJFcM7P5rmZ4FZoHUde76lueLU/copy#gid=717761483

Key Findings/ Showing the fault in Spark Ul

4 Enable zo ,
[ ]
]
[ ]
Executor drver added
[ ]
[
]
! colectat collect collect) collec collec 1
reduce at MLUBs scala 94 ( first at Kheans scala:410 (Job takeSample at KiMeans scala400 (X |5 |sumatkMe | countByvalue atKMear | collectAsma coliec collect cobec cosect cotleMat Clusterngsu
= 1

~ Failed Stages (1)

Page: 1Pages.Jumpto 1 100 itemsinapage. Go
Stage Id v Description Submitted Duration Tasks: Succeeded/Total Input Output Shuffle Read Shuffle Write Failure Reason

Job aborted due to stage failure: Task 0 in stage 35.0 failed 1 times, most recent failure: Lost task
0.0 in stage 35.0 (TID 64) (Rezghool.ht.home executor driver): org.apache.spark.SparkException:
Intentional failure in stage

35 foreachPartition at aKMear amy 10 e 2023/12/05 03:59:52 51 ms 0/2 (1 failed) (1 killed: 64.0 KiB

1 Pages. Jumpto 1 .Show 100 itemsinapage. Go

Task Executor Launch GC Input Size /
Index ID Attempt Status Locality level D Host Logs Time Duration Time Records Errors
0 64 0 FAILED PROCESS_LOCAL driver Rezghool.ht.home 2023-12-05 27.0ms org.apache.spark.SparkException: Intentional failure in stage
03:59:52 org.apache.spark.SparkException: Intentional failure in stage

at
org.apache.spark.examples.ml. JavakKMeansExample. lambda$main$dc6d3fb3$1( JavakMe
ansExample.java:104)

at
org.apache.spark.sql.Dataset.$anonfun$foreachPartition$2(Dataset.scala:3370)

at
org.apache.spark.sql.Dataset.$anonfunSforeachPartition$2$adapted(Dataset.scal
a:3370)

at



https://docs.google.com/spreadsheets/d/1ADDeEz5fETILGQKQpJJFcM7P5rmZ4FZoHUde76lueLU/copy#gid=717761483

» Key Findings/ Showing the fault in Trace Compass

%= Resources b Control Flow X [ Statistics B | = 3 i A - = L N et oS 8 8
02:27:31.600 02:27:31.610 02:27:31.620 02:27:31.630 02:27:31.640 02:27:31.650 02:27:31.660 02:27:31.670 02:27:31.680 02:27:31.690

¥ kmean+error1/kernel
swapper/4 02:26:59.01062138¢ =i ¥ e .' .
swapper/3 :26:59.01352298" NN b
swapper/6 :26:59.01471564: : =
swapper/1 126:59.01579717 " s t = i i 22 < § sz B .
swapper/s :26:59.016507 26 sjesjemmmmmees G G (S D G
LT L SR SR S

swapper/7 02:26:59.01809072" (DN EIDE i BliEcgh
swapper/0 02:26:59.02110850 sG-S G GDOS!
swapper/2 02:26:59.023399917 : <
¥ systemd 02:26:59.01805123¢

systemd-journal | 260 02:26:59.01824801:

systemd-udevd 290 02:26:59.01829575!

systemd-oomd 561 02:26:59.01832000:

systemd-resolve 562 02:26:59.01832497(

accounts-daemon | 668 02:26:59.01833313(

gamain 793 02:26:59.01833711¢

gdbus 795 02:26:59.01833798!

acpid 669 02:26:59.01833886

x Bookmarks ' kmean+error1/ust/uid/1000/64-bit, 02:27:31.655 593 767, lttng_log4j channel 4, 4,

i= kmeans+error1 X

Task end Failed with error

ltmg_lo_channe | - _ lttng_o:eve msg=Task end failed with error reason: Task end inf -Stage ID: 3. Task ID: 64, ExecutorID: iver, Duration: 51, Tskl‘
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Conclusion and Future Work

| have all required logs from Apache spark logs with a
little overhead in my lttng session

Adding more information from kernel events

“Sparkw ;

RESOURCE tik)

Visualize the logs like Spark Ul <
Show the user which part of spark have issue related to ,@ 50

their code
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= Thanks!
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Credits: This presentation template was created by
Slidesgo, including icons by Flaticon, infographics & images
by Freepik

22


http://bit.ly/2Tynxth
http://bit.ly/2TyoMsr
http://bit.ly/2TtBDfr

