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= Demo screenshots
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B Hadoop based Tools and Experience
.
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Hperf Profiler

How Hperf Profiler is different from other products?

» Simple to install

Better co-relation between map-reduce task, job and system counters
In house — Free

No Instrumentation

Provides various views to represent system and MR job level details.

YV YV V

Hperf Profiler views:
O Detailed MR Job view

O Consolidated System Ultilization
Q Detailed CPU view
Q Task Level System Utilization

O Detailed Disk/Network View

TATA CONSULTANCY SERVICES 4
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mn Profiler data for one of the nodes

Map/Reduce task with system utilization for n221
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Hperf Tuner

How Hperf Tuner is different from other products? NextRun

» No free open source MR tuner is available.

» Rule based tuning (Recommender) !
> Analytical optimization based tuning "
» Auto tuning capability.

Approach:

» Around 200 MR parameters
» OS and system level parameters
» Tune MR parameters to improve application performance

PERC Publication:

—

First Run

Map Reduce (MR) «—
Job/Application Default
parameter list

MR Framework/
Hperf Profiler

v

Hperf Tuner

Tuned
parameter list

Scalable Resource Monitoring Tool for Hadoop 2, | Shaikh, Rekha Singhal, CMG INDIA, 2015.

References:

1. MRTuner: a toolkit to enable holistic optimization for mapreduce jobs, Proceedings of the VLDB Endowment , 7 Issue 13, August

2014 ,Pages 1319-1330 (Cost Based Optimization)

2. Hadoop Performance Tuning- A Pragmatic & lterative Approach, Dominqu Heger, CMG USA, 2013. (Rule Based techniques)
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Demo — Running the job
I

Running MR job with default settings

[hadoop@n218 bin]$ cat ./default job
time hadoop jar /hadoopfs/hadoop-2.6.0/share/hadoop/mapreduce/hadoop-mapreduce-examples-2.6.0.jar terasort \
/hadoop/teragen-5g /hadoop/terasort 5g $%

[hadoop@n218 bin]$

[hadoop@n218 binl]$ ./default job > shadoopfs/temp ishaikh/tools/mrrecommender mrtuner/mrtuner/screenshot file 2=&1
tail: /hadoopts/temp_ishaikh/tools/mrrecommender mrtuner/mrtuner/screenshot tile: tile truncated
L6/03/14 22:26:51 INFO terasort.TeraSort: starting

L6/03/14 22:26:51 WARN util.NativeCodelLoader: Unable to load native-hadoop library for your platform... using builtin-jawva classes where ap
>licable

L6/03/14 22:26:52 INFO input.FileInputFormat: Total input paths to process : 2

spent 159ms computing base-splits.

spent 3ms computing TeraScheduler splits.

Zomputing input splits took 163ms

sampling 1@ splits of 1@

laking 1 from leeeee® sampled records

—omputing parititions took 462ms

spent 629ms computing partitions.

L6/03/14 22:26:52 INFO client.RMProxy: Connecting to ResourceManager at n218/172.31.0.218:8032
L6/83/14 22:26:53 INFO mapreduce.JobSubmitter: number of splits:1@

L6/03/14 22:26:53 INFO mapreduce.JobSubmitter: Submitting tokens for job: job 1457969347820 0083
L6/03/14 22:26:53 INFO impl.YarnClientImpl: Submitted application application 1457969347820 0003
L6/03/14 22:26:53 INFO mapreduce.Job: The url to track the job: http://n218:8088/proxy/application 1457969347820 0003/
L6/03/14 22:26:53 INFO mapreduce.Job: Running job: job 1457969347828 0003

L6/03/14 22:26:58 INFO mapreduce.Job: Job job_ 1457969347820 0003 running in uber mode : false
L6/03/14 22:26:58 INFO mapreduce.Job: map 0% reduce 0%

L6/03/14 22:27:089 INFO mapreduce.Job: map 23% reduce 0%

L6/03/14 22:27:12 INFO mapreduce.Job: map 33% reduce 0%

L6/03/14 22:27:15 INFO mapreduce.Job: map 43% reduce 0%

L6/03/14 22:27:18 INFO mapreduce.Job: map 54% reduce 0%

L6/03/14 22:27:21 INFO mapreduce.Job: map 65% reduce 0%

L6/03/14 22:27:24 INFO mapreduce.Job: map 71% reduce 0%

L6/03/14 22:27:25 INFO mapreduce.Job: map 71% reduce 7%

L6/03/14 22:27:27 INFO mapreduce.Job: map 76% reduce 7%

L6/03/14 22:27:30 INFO mapreduce.Job: map 83% reduce 7%

L6/03/14 22:27:33 INFO mapreduce.Job: map 90% reduce 7%

L6/03/14 22:27:35 INFO mapreduce.Job: map 91% reduce 7%

L6/03/14 22:27:36 INFO mapreduce.Job: map 95% reduce 7%

L6/03/14 22:27:38 INFO mapreduce.Job: map 96% reduce 7%
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B Demo — Job completes

18:/hadoopfs/temp_isha eols/mrrecommender_mrtuner/mrtuner

File Edit Wiew Search Terminal Tabs Help

hadoop@n218:/hadoopfs/hadoop-2.6.0/bin # | hadoop@n218:/hadoopfs/temp_ishaikh/toolsimrrecommender_mrtuner 34 | hadoop@n218:/hadoopfs/itemp_ishaikh/tools/mrrecommender_mrtuner;... *®
E

Input split bytes=1120
Combine input records=0
Combine output records=e0
Reduce input groups=50000000
Reduce shuffle bytes=520000006@
Reduce input records=50000000
Reduce output records=50000000
Spilled Records=150000000
Shuffled Maps =10
Failed Shuffles=0
Merged Map outputs=18@
GC time elapsed (ms)=2152
CPU time spent (ms)=518210
Physical memory (bytes) snapshot=5070884864
Virtual memory (bytes) snapshot=37443002368
Total committed heap usage (bytes)=5490868224
Shuffle Errors
BAD ID=0
CONNECTION=0
I0 ERROR=0
WRONG LENGTH=0
WRONG_MAP=0
WRONG REDUCE=0
File Input Format Counters
Bytes Read=5000000000
File Output Format Counters
Bytes Written=5000000000
16/03/14 22:32:22 INFO terasort.TeraSort: done

real 5m32.210s
user Om8.614s
5ys ame . 6405
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MR Profiler demo — Task Level View
e

{!L Applications Places  System @ @ @ Mon Mar 14, 11:18 Pl

hadoop@n218:/hadoopfs/temp ishaikh/tools/mrrecommender mrtuner

File Edit View 5Search Terminal Tabs Help

hadoop(@n218:/hadoopfs/hadoop-2.6.0/bin E hadoop(@n218:/hadoopfs/temp ishaikh/tools/mrecommender mrtuner 3¢ hadoop@n218:/hadeopfs/temp_ishaikh/tools/mrret

[hadoop@n213 mrrecommender_mrtunerlk $JAVA HOME/bin/java -jar MRProfilerWrapper2d.jar "LOG PARSING" application 1457969347320 0803
Start log parsing
5YSLOG_DIR=/hadoopfs/temp ishaikh/syslogs

HADOOP HOME=/hadoopfs/hadoop-2.6.0

HADOOP VERSION:2

Appplication or Job Id : application 1457969347820 0803
logdir is /hadoopfs/hadoop-2.6.8/1o0gs/userlogs/application 1457969347320 0063

Fancraldidatinn tha Tan Filar nernee thn nadne

Running profiler to generate inputs for mrtuner

Node Id Map/Reduce Tasks Start time End time Time Difference Read bytes Write bytes MemlUsage MemTotal

(MB) (GB)
n216  task 1457969347820 0003 _m_000000 22:26:59 22:27:40 0:40.912 500000000 574635990 452.9 2
n212 task 1457969347820 _0003_m_000001 22:26:59 22:27:36 0:36.396 500000000 574635886 455.7 2
n219  task 1457969347820 _0003_m_000002 22:26:59 22:27:37 B:38.120 560000000 574635886 438.2 2
n216  task 1457969347820 0003 m_000003 22:26:59 22:27:44 0:44.667 560000000 574635990 454.0 2
n220  task 1457969347820 0003 m 000004 22:26:59 22:27:37 0:37.460 560000000 574635990 437.1 2
n2l6  task 1457969347820 0003 m 000005 22:26:59 22:27:44 0:44.903 560000000 574635886 455.3 2
n220  task 1457969347820 0003 m 000006 22:26:59 22:27:37 0:37.464 560000000 574635886 439.4 2
n217  task 1457969347820 0003 m 000007 22:26:59 22:27:34 6:34.912 500000000 574635990 451.4 2
n212 task 1457969347320 0003 m_ 000008 22:26:59 22:27:20 6:20.957 500000000 301456278 419.3 2
n217  task 1457969347820 0003 m 000009 22:26:59 22:27:20 6:21.157 560000000 301456278 421.6 2
n217  task 1457969347820 0003 r 000000 22:27:00 22:32:16 0:5:16.205 5200000060 301456278 458.1 2
n217  Shuffle for r_ 000000 22:27:03 22:28:44 1:40.805 5200000060

Application start time:22:26:57
Application stop time:22:32:28
Application run time:0:5:31.0
Date:2016-03-14
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MR Profiler Demo — Node Level View
e

hadoop@n218:/hadoopfs/hadoo... 3 |hadmp@n215:fhadmpf§temp_... = |hadmp@n21ﬂ:fhadmpfs’hadm... b o | hadoop@n218&:/hadoopfsitemp_... J£ |hadmp@n21ﬂ:!hadmpfs’tm

[hadoop@n2ld mrrecommender mriuner]$ ./map_reduce top scripts.sh application_ 1452447384370 0014
Welcome to MR Monitoring and Optimizing Tool

1. Press '1l' for MR Profiler

2. Press '2' for MR Tuner

1IMR Profiler Menu:

Welcom to MR Profiler Tool

1. Press '1l' for Consolidated System Utilization View

2. Press '2' for Detailed CPU Utilization View

3. Press '3' for Task Level System Utilization View

4. Press '4' Tor Detailed Network Utilization View
5. Press '53' for Detailed Disk Utilization View
6. Press '6' for GNUPLOT files for system plots
7
1

Mode Id map/Reduce tasks “Memary SCPU %hisk EMetwork
Utilization Utilization Utilization si S0
(Average) (Average) (Average) (Average)
n2le task 1452447384370 0014 m 000007 82.00 61.06 69.00 1.00 0.00

task_1452447384370_0014_m_ 000011

task 1452447384370 0014 m 000029

task 1452447384370 0614 _m 00E32

task 1452447384370 0014 m 0039

task 1452447384370 0014 _m_ 000046

task_1452447384370_0014_m_ 000051

task 1452447384370 0014 _m 000052
n216 task 1452447384370 0014 r DOO006 8.00 0.00 6.00 0.00 0.00
n217 task 1452447384370 0014 m DOOE2T 64.00 58.80 53.00 3.00 0.00

task 1452447384370 0014 _m_ 000028

task_1452447384370_0014_m_D00043

task 1452447384370 0014 m 000044

task 1452447384370 0614 m 00OE50

task 1452447384370 0014 m DGBES3

task_1452447384370_0014_m_D00054

task_1452447384370_0014_m_DODOSS5

task 1452447384370 0014 r 000000
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m Graphical Plot from MR Profiler

Map/Reduce task with system utilization for n221
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e MR Tuner demo

File Edit View Search Terminal Tabs Help

recommender_|

hadoop@n218:/hadoopfs/hadoop-2.6.0/bin [ s : il il %ﬂmp_&haikhftmlsfmnﬂ:nmmender_mrtunen‘.,k

[hadoop@n2l8 mrrecommender mriune $ $JﬁVA HUME/bln/]ava -jar MRProfilerWrapper29.jar "PROFILER _TUNER" application 1457969347820 0003
Welcome to MR Monitoring and Opti

1. Press '1" for MR Profiler

2. Press '2' for MR Tuner

2

2

Welcom to MR Tuner Tool

1. Press '1' for MR Job Manual Tuning
2. Press '2' for MR Job Auto-Tuning

2

MR Job Auto-Tuning

Performing auto tuning of MR Job

Auto-tuned configuration:
time hadoop jar fhadoopfs/hadoop-2.6.0/share/hadoop/mapredufe/hadoop-mapreduce-examples-2.6.0.jar terasort
-D mapreduce.job.reduces=14 \

-D mapred.min.split.size=8928573 \

-D mapred.max.split.size=8928573 \

-D io.sort.mb=12 Y,

-D mapred.job.reduce.input.buffer.percent=0.535112 \

-D io.sort.factor=1

-D mapred.reduce.parallel.copies=5 \

-D mapred.compress.map.output=false \

-D mapreduce.map.sort.spill.percent=0.95 \

-D mapreduce.job.jvm.numtasks=-1

-D mapreduce.reduce.input.buffer.percent=0.95 3\

-D mapreduce.reduce.shuffle.input.buffer.percent=0.95 Y

Recommended optimal configuration

fhadoop/teragen-5g /hadoop/terasort_5g 5%
Spent 158ms computing base-splits.

Spent 8ms computing TeraScheduler splits.
Computing input splits took 168ms
Sampling 10 splits of 560

Making 14 from 100000 sampled records
Computing parititions took 1186ms

Spent 1350ms computing partitions.

[-e'g.i_- [Nodes of the cluster-... ] hadoop@n218:/hado... || @ Mozilla Firefox |[ hadoop@n216: ~ H

TATA CONSULTANCY SERVICES
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e MR Tuner demo

Default teraso

<= [@ n218:8088/clusterfapp/application_14579693347820_0003 ~ g] [-.'v Google

-~ Cluster

About User: hadoop

Nodes Name: TerasSort

Applications Application Type: MAPREDUCE
MNEW - - .
NEW SAVING Application Tags:
SUBMITTED State: FINISHED
ACCEPTED FinalStatus: SUCCEEDED
BUMMNIDG Started: l4-Mar-2016 22:26:53
FINISHED - . S
EalLED Elapsed: 5mins, 26sec
KILLED Tracking URL: History

Scheduler Diagnostics:

Tuned terasort

* [ 6) n218:8088/clusterfapp/application_1457969347820_0004

MEW_SAVING
SUBMITTED

Scheduler

TATA CONSULTANCY SERVICES
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Application Tags:

~ Cluster
About User: hadoop
Modes Name: TeraSort
&EW Application Type: MAPREDUCE

State: FINISHED

ACCEPTED FinalStatus: SUCCEEDED

RUNMNING . . .
EIMNISHED Started: 14-Mar-2016 23:26:03
FAILED Elapsed: 2mins, 33sec

KILLED

Tracking URL: History

Diagnostics:
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- Case Study for Hive query Optimization

I T e T

mapreduce.job.reduces The default number of reduce tasks perjob. -1 indicate
hive decide number of reduces.

mapreduce.task.io.sort.mb 100 1 The total amount of buffer memory to use while sorting
files, in megabytes.

mapreduce.input.fileinputformat.split.minsize 268435456 1475104145  The minimum size chunk that map input should be split
into.

mapreduce.task.io.sort.factor 10 1 The number of streams to merge at once while sorting
files. This determines the number of open file handles.

Summary:

No of maps 88 16

No of reduces 24 4

Input data size 20GB 20GB

Query execution time 224.5sec 127sec Gain=43%

Configuration: 4 node each with 8 cores, 4 GB
RAM.

Query: select count(*),logeventid from
hadoop_bpo_history log data_final group by
logeventid;
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Case Studies for Hperf Tuner

Applications Configuration Data size Performance gain/
job execution time

TCS Financial Number of Nodes=8 5GB 40%
cores=4, RAM=16GB
Number of Nodes=8 40GB 36%
cores=4, RAM=16GB
Number of Nodes=8 7TB 13%+
Cores=56, RAM=132GB

Terasort Number of nodes=8 5GB 31%
Cores=4, RAM=16GB
Number of nodes=8 10GB 37%
Cores=4, RAM=16GB

Telecom Benchmark Number of nodes=3 32GB 24%
Cores=4, RAM=16GB

Internal application Hive Number of nodes=4 22GB 47%

query Cores=8, RAM=4GB
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THANK YOU

QUESTIONS ??
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