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Performance Management
in ‘Big Data’ Applications

Michael Kopp, Technology Strategist
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NoSQL: High Volume/Low Latency DBs
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‘amazon
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Key Challenges

1) Even Distribution

2) Correct Schema and Access patterns
3) Understanding Application Impact
4) Proprietary API

Key Benefits

1) Fast Read/Write

2) Horizontal Scalability

3) Redundancy and High Availability
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Hadoop: Large Scale Parallel Processing

Master Node\ / Hadoop Cluster \ 1 Data Node per Hd

1 Task Tracker per
‘ E ' ; \ 3 P Many Task JVMs pe
- 1) HDFS: Distributed File
L Name Node ) [0 System
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1 2) MapReduce
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Key Challenges
1) Optimal Distribution
2) Unwieldy Configuration

Key Benefits _
1) Massive Horizontal Batch Job

3) Can easily waste your resources
4) Failure or Error Analysis is hard

5) Performance Optimization is hard

2) Split big Problems into smaller ones
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Raw Data ingest

/ Hadoop Cluster \
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Transform to Hive/Pig Structured Data

/ Hadoop Cluster \

—

Ingest Data

MapReduce needs
to keep up with

Query Performance!
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Leveraging the Results

/ Hadoop Cluster \
L

N
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Ingest Data Query Data
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Pushing Results further for more Business
Analytics

Data warehouse ,
/ Hadoop Cluster \ %

Recommended for You

15 for you based on items you purchased

Cassandra

 Keep up with Data Ingest
* External SLAs!

« Data is more valuable if its current!




mediabdegrees

prospect targeting
led by research.

you should
be targeting
these people

People with similar interests tend to cluster
into groups with shared brand affinities.

The people clustering with your brand’s
current customers are your best

mé6d identifies the clusters with affinity
for your brand.
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Engadget

Aol Tech.

& ' (O www.engadget.com

/// \\\ e
[ oép | .f?’; When it's on your mind, it's on eBay.™ d

VAR N = :
4 >’ - Buy it new. Buy it now.

e: Engadget HD, Engadget Mobile and More «

NOKIA REVIEWS

Nokia N9 and Lumia 800 review \

Nokia's latest smartphone shifts gears
from MeeGo to Windows Phone 7.

Nokia N9 Lumia 800

NEWS  HUBS | GALLERIES | VIDEOS | PODCASTS | TOPICS | REVIEWS | STORE G a o nPUs

Jump to the latest posts
Sprint

At Sprint, we give you
Unlimited data plus Unlimited
T Engadget Distro Issue 16 text and calling to any mobile.
v - examines the Galaxy Nexus,
Lockheed Martin shows us how it's getting Audi's R18 prototype and e
ready to explore the cosmos Fanatec's sim-racing gear e )
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A High Level look at RTB

Browsers visit Publishers and create impressions.
Publishers sell impressions via Exchanges.
Exchanges serve as auction houses for the impressions

On behalf of the marketer, méd bids the impressions via
the auction house. If méd wins, we display our ad to the

browser.
@mikopp §) CCMPUNARE APM
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Typical MapReduce Job

user:10 pages [stuff,jobs]

user:10 page:/stuff.html user:11 pages [jobs]

user:11 page:/jobs.html
user:10 page:/jobs.html

Hadoop
: 4
Action Data e

GggregationBuildeD
Acti t
(Loaa) (AggregationBuildeD
Action Data A/

HTTP Fetch

\ Cassandra

put ( user:10 pages [stuff,jobs])
put ( user:11 pages [jobs])

cassandra Insert

Cassandra

Cassandra

Data Flow

@mikopp
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Hadoop at mediabdegrees

Critical piece of infrastructure
* Long Term Data Storage

— Raw logs

— Aggregations

— Reports

— Generated data (feed back loops)

e Numerous ETL (Extract Transform Load)

* Scheduled and adhoc processes

* Used directly by Tech-Team, Ad Ops, Data Science

(& @mikopp <) COMPUWARE APM



Hadoop at mediabdegrees

e Two deployments '‘production' and 'research’
— ~500TB - 40+ Nodes
— ~350TB - 20+ Nodes

* Thousands of jobs

— <5 minute jobs and 12 hour Job Flows

— Mostly Hive Jobs

— Some custom code and streaming jobs

(@) 2
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Most important Designh Tenants

e Data Locality
e Partition data for good distribution
— By time interval

e Partition pruning with WHERE

— Clustering (aka bucketing)

e Optimized sampling and joins

— Columnar

e Column oriented

ar Apr May Jun Jul

> P
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The Price for Scale out
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The Distribution Challenge

e Data Skew
 Non Uniform Computation (long running tasks)

e Raw Data Growth

Tie

* Data features change @@m

Never ba
opEimeal for
EVERVEDITE

> P
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Intermediate 1/0 — Shuffle Bottleneck

« Compression codec lime
* Block size Consuming
e Split-table formats A ok of Trial and
e Tuning Hadoop variables Effor
(spills, buffers, Etc, etc)
Never lba
optimel for

EVERVEDITE
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Optimizing Your Map/Reduce Jobs
directly

 Solves Problems at its roots Code
— Better performance m
— Less hardware
A e of Trial and
— Less data? Bivor
* Hadoop Custom Job Counters Log Analiysis s
* Extensive Logging #he POOF aR’s
AZV]
Very

Real Data

~N
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What about Hive or Pig?

e Solves Problems at its roots
— Better performance
— Less hardware

— Less data?

* (Cust unters

ing

EXpert
Required

~ .
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Optimize
MapReduce
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Understanding Map/Reduce Performanc

Node 1 Node 2 Node 3
i QG OO STy
// Mapping prycess Mapping process Mapping process

0. | | GO

Actual Mapping
Parallelism

Millions of
~exchan Executions!!!
l by shuffle proce

Attention
Potential

Wbl B Node 1 Node 2 Node 3

omssens (£ gy | PG5y ||

Reducing process Reducing process Reducing process

e || .

Maximum
Reduce
Parallelism

Actual Reduce
Parallelism

Also your own
Code
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D |

Pre-loaded local
input data

Intermediate data
from mappers

Values exchanged
by shuffle process

Reducing process
generates outputs

Outputs stored
locally

Node 1

eETEET

Mapping process

(0000

Node 2

TLILLE

Mapping process

(0000

Node 3

TLLI1L7

Mapping process

(0000

Node 1

33y

Reducing process

]

Node 2

DI T T

Reducing process

]

Node 3

P DT

Reducing process

-

~~~~~~~~~~~~~~~~




Map/Reduce Performance Breakdown

@mikopp

"?y Map/Reduce Job $3 e ¥
' Name . Splittings : Map Total Time [ms] Sum  Map Time [ms] Sum : Map Combine Time [ms] Sum : Quick Sort Time [ms : Spill Exec Time [ms - Shuffle Time [ms] Sum
Map/Reduce Job : Optimized |]ava Run 1 @ 84824.61 53565.23 2096.37' 1122.93 1009.14 969.53
Map/Reduce Job i Optimized |Java Run 2 @ 89524.49 50541.64 3042.20 2704.87 2910.64 1693.48
Map/Reduce Job  Opt+No Combiner |ava 1 @ 77237.36 49477.78 - 2332.02 1693.31 2306.29
Map/Reduce Job : Opt+No Combiner |ava 2 @ 84165.92 58529.08 - 1286.64 2904.43 1081.38
Map/Reduce Job i Original Java Run 1 @ 250685.85 185719.69 39684.93 63000.64 8050.61 5586.76
Map/Reduce Job i Original Java Run 2 @ 238476.45 154296.51 40013.23 50081.47 4575.57 10255.53
Map/Reduce Job i Optimized Python Run 1 @ 301583.92 252873.72 3683.04 1683.43 824.87 5855.83
Map/Reduce Job i Optimized Python Run 2 @ 277308.86 228728.49 4995.84 1002.32 637.53 13278.66
Map/Reduce Job i Original Python Run 1 (] 787307.13 636307.57 116184.04 102018.17 54669.89 27400.84
Map/Reduce Job i Original Python Run 2 @ 717209.12 598814.12 141745.31 102390.63 10141.04 6803.11

= ) COMPUWARE APM
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Distribution an

Server Transaction Statistics

d Hotspots

Show Method Hotspots

Transaction Count:
Average Response Time:
Failed Transactions:

Hotspots by Tier

show by Agent <

34 e
H
31566.43 ms S

<

0(0% 2
g
2
&
= — —

0 10,000 20,000 30,000 40,000 50,000 60,000 70,000 80,000 90,000 100,000 110,00

Response Time [ms]

Hotspots by API Show API Breakdown

task(1]@ip-10-86-221-108

task@ip-10-122-243-47

task@ip-10-88-162-200

task[1]@ip-10-90-237-106

task(l]@domu-12-31-38-04-7e-62

Apache

Compuware

4 @ FileOutputStream.writeBytes(byte[l, int, int)
4 (@ FleOutputStream. write(byte(], int, int)
“«@
4 @ PrintStream. write(byte[], int, int)
4 (@ streamEncoder.writeBytes()
4 (@ streamEncoder.implFlushBuffer()

4 (@ streamEncoder.flushBuffer()
4 @ outputStreamWriter. flushBuffer()

tChannel.write(Message)
ritable, Text, Mapper$Context)
ect, Object, Mapper§Context)

onf, JobSplit§TaskSplitindex, TaskUmbilicalProtocol, Task§TaskReporter)
4 (@ MapTask.run(JobConf, TaskUmbilicalProtocol)
4 (@ Child$4.runi)

= ) COMPUWARE AFPM
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Combine and Spill Performance

Node 1 Node 2 Node 3
Dra lnadaAd lAanal r 11 101 11 1 1 r 11 L 11 | 4] 11 1 1M1
#y Map/Reduce Job $2 Ev Y
, Name : Splittings A i i Map Total Time [ms] Sum : Map Time [ms] Sum ' Map Combine Time [ms] Sum : Quick Sort Time [ms : Spill Exec Time [ms - Shuffle Time [ms] Sum
Map/Reduce Job  Optimized Java Run 1 = 84824.61 53565.23 2096.37 1122.93 1009.14 969.53
Map/Reduce Job i Optimized lava Run 2 @ 89524.49 50541.64 3042.20 2704.87 2910.64 1693.48
Map/Reduce Job i Opt+No Combiner Java 1 = 77237.36 49477.78 - 2332.02 1693.31 2306.29
Map/Reduce Job i Opt+No Combiner |ava 2 @ 84165.92 58529.08 J 1286.64 2904.43 1081.38
Map/Reduce Job i Original Java Run 1 = 250685.85 185719.69 39684.93 63000.64 8050.61 5586.76
Map/Reduce Job i Original Java Run 2 @ 238476.45 154296.51 40013.23 50081.47 4575.57 10255.53
Map/Reduce Job i Optimized Python Run 1 @ 301583.92 252873.72 3683.04 1683.43 824.87 5855.83
Map/Reduce Job i Optimized Python Run 2 = 277308.86 228728.49 4995.84 1002.32 637.53 13278.66
Map/Reduce Job i Original Python Run 1 L] 787307.13 636307.57 116184.04 102018.17 54669.89 27400.84
Map/Reduce Job i Original Python Run 2 @ 717209.12 598814.12 141745.31 102390.63 10141.04 6803.11
. M
Node 1 Node 2 Node 3
Reducing process L | g g
generates outputs Yy vy YV Y VYY LA |
Reducing process Reducing process Reducing process
Y Y v
Qutputs stored
locally
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\ and Serialize

again
A
Mapper — > > In Memory
/ Buffer \ If X% full, spill 1 /7 .dory buffer in Spill Thread
/s \ ’

/
! / / \
Sort & Combine k /

Only if Spill Thread is

reac / Potentially
‘hot already doing it il fi
e ¥ 1 ng 1 , Multiple file e
\ I 1 /
A
]’ Intermediate Files ’\ Too Many Files,
7 Same Key
v / spread all over
S

/
Wait for Spill  _ Yy
Thread

De-Serialize Expensive
and Serialize Synchronous
again / Combine
Merge and Combine £ . _
\ -
N S \
\ gl
! . . . al
Task Output File ‘
Done

1) Pre Combine in Mapping Step

2) Avoid many intermediate files and combines
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Identifying Root Cause for failed Jobs

=
Map/Reduce Job job_201205090741_0003 38 234593.32 76365.02: @ 2.63%
Map/Reduce Job job_201205091111_0006 38 682580.71 237163.98: @ 0%
Map/Reduce Job job_201205090741_0002 38 235740.73 87380.53:! @ 0 %
Map/Reduce Job job_201205091829_0003 38 220933.99 72785.27: @
Map/Reduce Job job_201205091111_0004 38 312535.78 72077.49: @ —
( Error Rule | Transactions v | Error count | Failing Traq L Failing Page Actions
4 @] HTTP response codes 3 3 0 0
.{; H H
Error Rule | Transactions | Cou v | HTTP response code/URl
o[ HTTP 4xx Response (internal) 1 1 404 https://tmp.dynatrace.s3.amazonaws.com/result32F)Slow1%2Fpart-r-00000
o[ HTTP 4xx Response (internal) 1 1 404 https://tmp.dynatrace.s3.amazonaws.com/result3%2F/Slow1%2Fpart-r-00002
o[2 HTTP 4xx Response (internal) 1 1 404 https://tmp.dynatrace.s3.amazonaws.com/result%2F/Slow1%2Fpart-r-00001

~
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Identifying Root Cause for failed Jobs

| PurePath | Response Time [m¢ |

Breakdown

Size Agent | Application v

PurePath Hotspots

@  ReduceTask.run(jobConf job, TaskUmbilicalProtocol 13495177 191! task{2]@domu-12-31-3; Default Applicati’201z | 3

®  ReduceTask runijobConf job, TaskUmbilicalProtocol 101706.40 | io 194 | task[2]@domu-12-31-3; Default Applicatii2012 | 3 =

@ T 013115 39345 65575 91805 118035 173.
H Exec [ms]

< ( " ‘ > l DD

\PurePaths " Contributors | Errors | | b |l % & ®

PurePath Tree (showing only relevant nodes) ®

Show all no«

f Method

| Argument

| Exec Total [ms] | Elapsed Time [ms |__| Class

4 (@ runNewReducer{jobConf job, TaskUmbilicalProtocol umbilical, Task:
4 (@ create(Path f, FsPermission permission, boolean overwrite, int
4 (P getFilestatus(Path f)
4 (P getObjectMetadata(String bucketName, String key)
4+ (B getObjectMetadatalGetObjectMetadataRequest getObje

@] exception

4 (P getObjectMetadata © -LetName, String key)

Not Found

4 (P getObjectMetadata(GetObjec
executeMethod({HostConfiguration hos
@] exception

Error is in Reducer when writing to

S3

tmp.dynatrace;result/JSlowl/part-r-00000

tmp.dynatrace;result/Slowl/part-r-00000_

39158.79 93001.84 [EFEEA] o (62%) : ReduceTask
412.80 93008.26 io (95%) NativeS3FleSystem
386.22 93008.28 io (96%) NativeS3FleSystem
232.78 93008.37 io (95%) AmazonS3Client
232.60 93008.52; io (96%) AmazonS3Client
: i io (96%) Http
- 93240.69 AmazonS3Exception
67.89 93241.19 I io (95%) AmazonS3Client
67.86 93241.20 I io (95%) AmazonS3Client
67.10 93241.74 I io (96%) HttpClient
- 93308.92 AmazonS3Exception

@mikopp
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What comes after Hadoop?

/ Hadoop Cluster \

% Cassandra

Recommended for You

15 for you based on items you purchased

CDMPUWARE APM
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Cassandra at méd for Real Time Bidding

 RTB limited data is provided from exchange
e System to store information on users

— Frequency Capping

— Visit History

— Segments (product service affinity)
 Low latency Requirements

— Less then 100ms

— Requires fast read/write on discrete data

-/»%ﬁ Cassandra

=) COMPUWARE APM
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Key Cassandra Design Tenants

. Swap/paging not possible
. Mostly schema-less
. Writes do not read
—  Read/Write is an anti-pattern
. Optimize around put and get
—  Not for scan and query
. De-Normalize data

—  Attempt to get all data in single read*

-/»%é Cassandra

=) COMPUWARE APM
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Cassandra Design Challenges

De-normalize
— Store data to optimize reads
— Composite (multi-column) keys
* Multi-column family and Multi-tenant scenarios
* Compress settings
— Disk and cache savings
— CPU and JVM costs
» Data/Compaction settings
— Size tiered vs. LevelDB

* (Caching, Memtable and other tuning

4% Cassandra

=) COMPUWARE APM
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How to handle

rack req/sec

App

rack size of Column Families, rows and

lication Monitoring

performance issues?

System Monitoring
PU, Disk and Process Health

similar to JDBC

[l Process Information: CassandraNode3 @

Per Overview of 1 a Node(s)
nt Side Times (avg/max)
150 150
100 100
so s0
0 - )
Was a0 143 ied0 1aes 14so 140 150
b e ot
Server side Response Times (avg/max)
150 150
100 100
50 50
o - 0 =
W25 a3 1435 1sd0 Lass 1aso I 1430 135 ls40 145 1450
batch.mutate et
B Server Side Load
@ “
) 0
B _ B AT
Wm0 1435 a0 s 1450 Wi 130 W35 ue) | 1ass 1480
batch_ mae
Cassandra CPU Load Active and Pending Tasks
oz
040
0150 .
=
010 Y
0050
s I
Was W30 183 ded 1445 S0 Was w0 43 10 es s

‘B | )
| @mikopp

% Cassandra

columns (JMX)

Memory
Issues?

(%) Host Health
() Agent Details

(%) System Information

1355 1400 1405 1410 1415 1420 1425

1355 1400 U | 1410 1415 1420 14125

(%) CPU Samplings

( Tpe: Sun Microsystems Inc. 1.6.0_29 mkopp
o £, s ‘i
100 — Instrumentation State enabled Uptime: a8min G
5o = g .
Eden Space - GC: New Parallel Copy (minor) @ ) Mer pshots Passing Transactions
00 s 1430 3435 14w e 1450 + Used — Committed 8 Garbage Collection Time
aetstice o
100ms
300ME =
= 0
250 M8 soms
. 200M8 c0ms o
150Me N :
. Looe 1330 1335 1340 1345 1350
e = 20ms
. e M GC Suspension ©
1330 1335 1340 1345 1350 1355 18000 14105 1410 1415 1420 1425
o - 30ms
1825 w30 1435 1480 a5 Lase Survivor Space ®
getshce 2
+ Used — Committed  Garbage Collection Time
10ms
aome
3sue LLD
30me 1330 1335 1340 1385 1350
" 25me
20Me CPU Usage
15Me
e — Host — Process
2 sue 100%
ome s0x
1330 1335 1340 1345 1355 1400 1305 1410 1415 1320 14125 0%
0%
U 20%
s ‘“Sm“::‘" des s Old Generation - GC: Concurrent Mark Sweep (major) ';:
+ Used — Committed 1 Garbage Collection Time e
GC Suspensions and Cassandra Compa
:' Threads ©
100 1
1,000 ME 1
H 800 ME
50 600 ME
s00me
200Me
O s wm s e s s ome oms o
1330 1335 1340 1345 1350 1355 1400 1405 1410 1415 1420 1425 1330 1335 1340 1345 1350

GG Caued uspension Time 1 Cassandra Compaction

1355 14] T1a0 1415 1a20 1425

(%) Thread Dumps

Too much GC
Suspensions?

PU

DYNATRACE
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4}?;% Cassandra

APM for Cassandra
Applications



WCassandra
NoSQL APM is not so different after all...

Web Java % Cassandra

Key APM Problems Identified

1) Response Time Contribution

2) data access patterns

3) transaction to query
relationship (transaction flow)

2) End-to-End Monitoring
3) Storage (I/0, GC) Bottlenecks
4) Consistency Level

EDMPUWARE APM

DDDDDDDDDDDDDD




4§§§?Cassandha

Real End-to-End Application Performance

&7
Google Analytics

)(Al
B,
L
Weh i
I
Third Party Content g ebsite 72 2.33s (zozs%)
P oms
febsite 473.2ms (4.11%)
Ims-ws004

sale‘s]f)rce

100% 5x
0)

(J vascript)
1.46s (12 66%)

3 i
tramazon
7 webservices™

End User Response Time

Contribution

@mikopp 3) COMPUWARE APM



% Cassandra

Understanding Cassandra’s Contribution

Database and Connection Pool Zr::tiflfs't‘i’:nkwmse e Percentage of Transactions Calling Pool Usage
S (ls2hzv.v0Ag.toz:t]ravelkeyspace:i (default) J 1% (80.75 ms) 100 % (5%) | | - (-/0)
i3 127.0.0.Litravelkeyspace3 (defautt) J 1% (51.69 ms) 100 % (5%) I | S0
3 }Szh;/v.voggﬁ:t}ravelkeyspace3 (default) | 0% (14.87 ms) 100 % (4x) | | - (/0
0% 25% 50% 75% 100% 0% 25% 50% 75% 100% 0% 25% 50% 75% 100%
Database and Connection Pool . v  RTfTrans [ms] \i:qu Time/Trans [ | E)kcutlonlnhm: T Exec Avg [ms] | Exec Min [ms] | Exec Max [ms] | Exec Total [ms] |
4 19 127.0.0.2:travelkeyspace3 (default) 80.75 - 5.00 16.15 1.93 30.14 80.75
13 multiget_slice FROM JourneyTags USING ONE 30.14 - 1.00 30.14 30.14 30.14 30.14
e get FROM Journey USING ONE 26.81 - 1.00 26.81 26.81 26.81 26.81
E get_slice FROM JourneyTags USING ONE 18.69 - 1.00 18.69 18.69 18.69 18.69
‘3 batch_mutate USING QUORUM 5.10 - 2.00 2.55 1.93 3.17 5.10
4 13 127.0.0.1:travelkeyspace3 (default) 51.69 - 5.00 10.34 1.86 26.55 51.69
3 get_range_slices FROM JourneyTags USING ONE 26.55 - 1.00 26.55 26.55 26.55 26.55
13 batch_mutate USING QUORUM 20.33 - 2.00 10.17 1.86 18.47 20.33
13 get_slice FROM Journey USING ONE 4.80 - 2.00 2.40 212 2.68 4.80
4 13 127.0.0.3:travelkeyspace3 (default) 14.87 - 4.00 3.72 2.58 4.66 14.87
ﬁ batch_mutate USING QUORUM 6.36 = 2.00 3.18 2.58 3.78 6.36
73 get_range_slices FROM Journey USING ONE 4.66 - 1.00 4.66 4.66 4.66 4.66
3 get_slice FROM Journey USING ONE 3.85 - 1.00 3.85 3.85 3.85 3.85

Which staterpen
Data Access patterns

Which node| Contribution of] Too many calls?
Which Consistency Level was usear

(@
@mikopp =) COMPUWARE APM



Understand Response Time Contribution

Visualization Mode Total Transactions : 11(4.29 per minute)

" Transaction Response Time v

Business Transaction Flter: (no Flter)

@

Failed Transactions :0(0%)

Inter Tier Time Per Transaction: 0ms (0%) (show)

%ﬁ Cassandra

Helloworld Cassandra

147.31ms (4.51%)

. @ (
T 6.99s

4.29 per minute —_|

Entry Point

—300%5e—14

Heli-c;WorId
mkopp
3.12s (95.49%)

| travelkeyspace3
127.0.0.1
51.69ms (1.58%)

—

100% 5x

\
\

avelkeyspace3

. 127.0.0.2
\.75ms (2.47%)
\

\

5 Calls
~50-80 ms Contribution?

——

travelkeyspace3

14.87ms (0.45%)

%assandra—/

127.0.0.3

| o9

Access and Data Distribution J

@mikopp

y
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% Cassandra

Why and how was a statement executed?

@ batch_mutate(Map mutation_map, ConsistencylLevel consistency_level)

4 (@ set_keyspace(String keyspace)
4 @ Synchronous Invocation
4 [a Synchronous Path (Thrift)
(@ set_keyspace(String keyspace)
4 (@ execute()

4 (@ get_range_slices(ColumnParent column_parent, SlicePredicate predicate, KeyRang

4 @ Synchronous Invocation
4 [asynchronous path (Thrift)
4
4 (@ execute(Runnable)
4 [ Asynchronous Invocation
4 @Asynchronous Path (Threading)
4 @ runl)
I (@ execute(Runnable)
@ waitllong)
(@ socketReadO(FileDescriptor, byte[], int, int, int)
4 (@ set_keyspace(String keyspace)
4 @ Synchronous Invocation
4 [ Synchronous Path (Thrift)
(@ set_keyspace(String keyspace)
4 (@ execute()

4 (@ get_slice(ByteBuffer key, ColumnParent column_parent, SlicePredicate predicate,

4 l@ Synchronous Invocation

@mikopp

TravelKeyspace3

org.apache.cassant

org.apache.cassanc

TravelKeyspace3

CassandraNode3@mkopp:86

Helloworld@mkopp:8999

Helloworld@mkopp:8999
CassandraNodel@mkopp:83

CassandraNodel@mkopp:83

Helloworld@mkopp:8999

HelloWorld@mkopp:8999
Helloworld@mkopp:8999
CassandraNodel@mkopp:83

8945.38 1.63 | io (100%)
9005.10 1.19 | io (100%)
9005.25 -
9005.12 -
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% Cassandra

Any Hotspots on the Cassandra Nodes?

Hotspots by Tier show by Agent <

CassandraNode3@mkopp

Much more load on Node3?
Which Transactions are
responsible

HelloWorld@m kopp

- ‘

CassandraNode2@mkopp
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Extend Performance Focus on Application

i sriak ’ mongoDB

o .' i

“:/amazon
webservices” CoucHBase
| HYPERTABLE

A Fast Database doesn’t make
a fast Application
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Intelligent MapReduce APM

Hive high-level
map/reduce

batch —— master node

trigger

Hive Server
data/task node

Simple Optimizations with big impact

@mikopp

= ) COMPUWARE APM
AAAAAAAAA ‘| GomeEZ






THE TECHNOLDGY
PERFORMANCE COMPANY

Michael Kopp, Technology Strategist

michael.kopp@compuware.com

@mikopp

blog.dynatrace.com

book.dynatrace.com ‘\

r—B 'k ; —~— 57 BDMPUWA
— @ mi Opp © 2012 Compuware Corporation — All Rights Reserved oYL Agl "\ 7 8o

A\



Monitor MapReduce and Hadoop

2 Task Trackers are online
1 Jobs are running

ActiveTaskTrackers 2.00
BlacklistedTaskTrackers 0.00
MapReduce Jobs Map Tasks
4
3
8.0 5
1
oo ! 12554 12356 1258 13:00 13:02 13:04 13:06 13:08
. Wed, 14-Mar
& RunningMapTasks © MaxMapTasks
4.0 Reduce Tasks
2.0
20 15
1.0
HRER
0.0 0.0
12354 1256 1258 13:00 13:02 13:04 13:06 13:08 12:54 1256 12:58 13:00 13:02 13:04 13:06 13:08
’ Wed, 14-Mar Wed, 14-Mar
W Failediobs I Killediobs | Runninglobs [l Succeededjobs & RunningReduceTasks & MaxReduceTasks
Job CPU Times Business Transaction from yesterday 12:52 to yesterday 13:09
40 Name Count | Failed % | v PurePath Response Time [=
" 4 % Map/Reduce Job (split by Task | 0.91% 2275771.71ms
job_201203141133_0005 263% 707581.83 ms
" 20 job_201203141133_0006 0% 657596.63 ms
job_201203141133_0004 0% 307290.47 ms
10 job_201203141133_0002 2.63% 285910.03 ms
0 I ke n N | I | 1 | 1 job_201203141133_0003 0% 174023.14 ms
12554 1256 12558 13:00 13:02 13:04 13:06 13:08 job_201203141133_0007 0% 143369.60 ms
Wed, 14-Mar & U
Job Times N
100
-
B Configuration problems were
detected on Server
I ‘domu-12-31-39-0e-95-53'.
0 oI . f | - Click here for details.
12:54 1256 12558 13:00 13:02 13:04 13:06 13:08
Wed, 14-Mar
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