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What's so great about Spark?

We believe that Spark i1s the first system that allows a
' efto be used at in-

teractive speeds for in-memory data mining on clusters.

From: Resilient Distributed Datasets: A Fault-Tolerant Abstraction for
In-Memory Cluster Computing

Matei Zaharia, Mosharaf Chowdhury, Tathagata Das, Ankur Dave, Justin Ma,
Murphy McCauley, Michael J. Franklin, Scott Shenker, Ion Stoica

<"Z University of California, Berkeley
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Spark Execution
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Spark Execution
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Spark Execution
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Spark Execution
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Spark Execution
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Anything that can go wrong,
will go wrong (at some point)
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What can go wrong?

Failures
* My query failed after 6 hours!

* What does this exception mean?

K
S%%’n’%tzow

15/06/16 ©00:33:34 INFO TaskSchedulerImpl: Cancelling stage ©
15/06/16 ©0:33:34 INFO TaskSchedulerImpl: Stage @ was cancelled
15/06/16 ©0:33:34 INFO DAGScheduler: Stage @ (map at NaivelabelProp.scala:59) failed in 7.070 s
15/06/16 ©00:33:34 INFO DAGScheduler: Job @ failed: saveAsTextFile at NaivelLabelProp.scala:69, took 7.233958 s
Exception in thread "main'" org.apache.spark.SparkException: Job aborted due to stage failure: Task 2 in stage 0.0 failed 4 times, most
recent failure: Lost task 2.3 in stage 0.0 (TID 17, 10.199.10.16): org.apache.spark.SparkException: RDD transformations and actions can
only be invoked by the driver, not inside of other transformations; for example, rddl.map(x => rdd2.values.count() * x) is invalid bec
ause the values transformation and count action cannot be performed inside of the rddl.map transformation. For more information, see SP
ARK-5063.

at org.apache.spark. rdd.RDD.sc(RDD.scala:87)

at org.apache.spark. rdd.RDD.count(RDD.scala:1006)

at com.demo.main.NaivelabelProp$$anonfun$4.apply(NaivelLabelProp.scala:59)

at com.demo.main.NaivelabelProp$$anonfun$4.apply(NaivelabelProp.scala:59)

at scala.collection.Iterator$$anon$ll.next(Iterator.scala:328)

at com.unraveldata.spark.UnravelSpecificIterator.next(UnravelSpecificIterator.scala:46)

at org.apache.spark.util.collection.ExternalSorter.insertAll(ExternalSorter.scala:204)

at org.apache.spark.shuffle.sort.SortShuffleWriter.write(SortShuffleWriter.scala:56)

at org.apache.spark.scheduler.ShuffleMapTask. runTask(ShuffleMapTask.scala:68)

at org.apache.spark.scheduler.ShuffleMapTask. runTask(ShuffleMapTask.scala:41)

at org.apache.spark.scheduler.Task. run(Task.scala:64)

at org.apache.spark.executor.Executor$TaskRunner. run(Executor.scala:203)

at java.util.concurrent.ThreadPoolExecutor. runWorker(ThreadPoolExecutor.java:1145)

at java.util.concurrent.ThreadPoolExecutor$Worker. run(ThreadPoolExecutor. java:615)

at java.lang.Thread.run(Thread. java:745)

Driver stacktrace:
at org.apache.spark.scheduler.DAGScheduler.org$apache$spark$scheduler$DAGSchedulers$s$faillobAndIndependentStages (DAGScheduler.sc

ala:1204)

at org.apache.spark.scheduler.DAGScheduler$$anonfun$abortStage$l.apply (DAGScheduler.scala:1193)

at org.apache.spark.scheduler.DAGScheduler$$anonfun$abortStage$l.apply(DAGScheduler.scala:1192)

at scala.collection.mutable.ResizableArray$class. foreach(ResizableArray.scala:59)

at scala.collection.mutable.ArrayBuffer.foreach(ArrayBuffer.scala:47)

at org.apache.spark.scheduler.DAGScheduler.abortStage(DAGScheduler.scala:1192)

at org.apache.spark.scheduler.DAGSchedulers$$anonfun$handleTaskSetFailed$1l.apply(DAGScheduler.scala:693)

at org.apache.spark.scheduler.DAGScheduler$$anonfun$handleTaskSetFailed$1l.apply(DAGScheduler.scala:693)

at scala.Option.foreach(Option.scala:236)

at org.apache.spark.scheduler.DAGScheduler.handleTaskSetFailed(DAGScheduler.scala:693)

at org.apache.spark.scheduler.DAGSchedulerEventProcessLoop.onReceive (DAGScheduler.scala:1393)




What can go wrong? And Why?

 Failures
* My query failed after 6 hours!
* What does this exception mean?
* Wrong results
* Result of my job looks wrong
« Bad performance
* My app is very slow
» Pipeline is not meeting the 4hr SLA
» Poor scalability
e Oh, but it worked on the dev cluster!

« Bad App(le)s

gpofﬁf Tom’s query brought the cluster down
summit2015
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Application Problems
Poor choice of transformations
Ineffective caching
Bloated data structures

Data/Storage Problems
Skewed data, load imbalance
Small files, poor data partitioning

Spark Problems
Shuffle
Lazy evaluation causes confusion

Resource Problems

Resource contention
Performance degradation




How do application developers
detect & fix these problems today?
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Look at Logs?
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Logs in distributed systems are spread out, incomplete,
& usually very difficult to understand
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There has to be a better way for
application developers to
detect & fix problems

<<
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Visualize:
Show me all relevant data in one place




Optimize:
Analyze the data for me and give me
diagnoses and fixes

<<

S%%n’%tzow
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Strategize:
Help me prevent the problems from
happening and meet my goals

<<
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Visualize:
Show me all relevant data in one place

MAPPARTITIONSRDD

DURATION DATA I/O RESOURCES # OF STAGES

DataSamples 17m 44s 1.16GB 4 4
((Fileld(51),NDA),(List(Fileld(50)),1))

((Fileld(51),Tech),(List(Fileld(2)),1))

((Fileld(1),Legal),(List(Fileld(2)),1))

Description

val fileIdAndNeighborLabels = filesWwithinT

Returns a new RDD by applying a function to all elements of this RDD hresh.map(ffsim => ((ffsim._1, ffsim._2._2), (
List(ffsim._2._ 1), 1)))

val adjacencylList = fileIdAndNeighborlLabel

NaivelLabelProp.scala:59 .reduceByKey{

3

case (adjFileAndCountA, adjFileAndCountB

map
(adjFileAndCountA._1 ++ adjFileAndCountB

._1,adjFileAndCountA._2 + adjFileAndCountB._2)

MapPartitionsRDD @
Num Partitions: 44 }
NaivelabelProp.scala:59

println(‘adjacencylList toDebugString')
println(adjacencylList.toDebugString)

reduceByKey
adjacencylist.saveAsTextFile(s adjacency_1
ist/${System.currentTimeMillis :
ShuffledRDD ® /3ty R
Num Partitions: 44 // adjacencylList.cache()
NaivelabelProp.scala:61
LR L= adjacencyList.map{ a => (a._1._1, (a._1._2

, a._2..2))}

K
s%%rn’sltzow




Visualize:

Show me all relevant data in one place

TIMELINE CONFIGURATION RESOURCE UTILIZATION

Distribution Charts Drag and highlight graphs to select specific tasks

21 41 44
- - -
“ " "
@ L @
= - =
= = =
4 3
] 3
I T 1 ! I ! T 1 | T T T T T T T T T T T i I T T T T T T T T T 1
0:0 0:12 0:24 0:36 0:48 1:.0 1:12 1:24 1:36 0 1 2 3 4 5 4 7 8 $ 10 11 12 0 102 205 307 410 512 614 717 819 922 1024
Task Time (min) Task Input (MB) Task Output (KB)
TIMELINE SELECTED TASKS I Success Il Killed Il Failed [ Tasks | Killed/Failed
5.72 minutes
1 ————— 1 ——————— 1 oo
] [ ] [ ] n]
[ [ ] [ ] 0O
I — | — ——

I
ip-10-179-178-197.ec2.internal-exec1

[ ] [ ] [ ] [ ]
[ ] [ ] [ ] [ ]
[ ] [ ] [ ]

[
ip-10-203-189-99.ec2.internal-execO

P
s‘s)ucr’{r,rsltzow




Optimize:
Analyze the data for me and give me diagnoses
and fixes

EVENTS PANEL

EVENTS PANEL

SPARK STAGE FAILED
RESOURCE WASTAGE
e Error in MapPartitionsRDD Id 5

(NaiveLabelProp.scala:59). e This application has one RDD that will benefit from
caching.

e Transformations and actions cannot be invoked inside
other transformations. For example, rdd1.map(x =>
rdd2.values.count() * x) is invalid because the values
transformation and count action cannot be performed
inside of the rdd1.map transformation. For more
information, see SPARK-5063

e RDD Id 6 (adjacencylList) is recomputed multiple times.
Add a cache() statement to cache it and improve
performance

<<
s%cgr’rsltzow
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Strategize:
Help me prevent the problems from happening

and meet my goals

Search... SHOW | All m Templates = Ad-hoc = Workflow = Spark Add Workflow

SHOWING v Applications with Resource Wastage
Applications by Degree of Parallelism

Applications with Load Imbalance
_ Applications with excessive wait ATION USER  QUEUE JOBS EVENTS RESOURCES
Applications with inefficient joins
hue_2014  Applications with small files
Occ-45e4  Longest running applications (multiple nodes)
Longest running applications
karma_20  Applications using most number of map tasks 'm 295 rajeev ADVERTISING 2 1 45.02
8-fddc-42  Applications using most number of reduce tasks
Applications Using Most Map Time
Applications Using Most Reduce Time
J‘Z Applications Doing Most DFS Read 1/0

SprK Applications Doing Most DFS Write 1/0
summit2015
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Strategize:
Help me prevent the problems from happening
and meet my goals

& unravel SIMPLIFY. OPTIMIZE. CONTROL.

Daily Report

User: Shivnath Date: 06/10/2015
| Applications
HIVE QUERIES MAPREDUCE JOBS
UNSUCCESSFUL HIVE QUERIES 0 UNSUCCESSFUL MAPREDUCE JOBS 0
SPARK APPS

23

UNSUCCESSFUL SPARK APPS 0

MOST TUNABLE SPARK APPS

‘AZ Status id Program Snippet Duration # Warnings
por object NaivelabelProp { def
s 2pp-20150609030059-0109 main(args: Array{String]) { val 17m 44s o
summit2015 NPUIURL = args(0)

HIVE QUERIES WITH MOST CLUSTER USAGE




"3 unravel

Sign up for early access at:
bit.ly/unravelspark

We are hiring: jobs@unraveldata.com
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