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BDAS Stack

In-house Apps Cancer Genomics Energy Debugging Smart Buildings
Sample
Clean G-OLA MLBase
Access and Sporlf BlinkDB SparkR GraphX Splash MLPipelines
Interfaces Streaming
Velox
SparkSQL MLlib
Processing Engine Spark Core
Succinct
Storage Tachyon

HDFS, S3, Ceph

Resource Virtualization Mesos Hadoop Yarn

AMPLab Developed Spark Community 3rd Party In Development

https://amplab. cs. berkeley. edu/software/ m



Apache Spark: A Unified Platform
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Spark Packages

Databricks4EdF FIMEE, 1JH 2 =77 B Spark 8 5% B FEA T A,
FJi&Spark Packagel) . E

sht—spark—-package

spark—-package—cmd—tool

spark—submit F&fit ——packages &I 7 {8 FH i FHSpark Package.
(ILUE

$SPARK HOME/bin/spark-shell ——packages com. databricks:spark-avro 2.10:1.0.0

http://spark—packages. org/ m



Major Hadoop Distributions &

Spark: Most Active Open Source Community Services are Integrating Spark

e Apache o :
Software FoEndation .‘". g sgrﬁgeg'" cloudera ‘databrlcks
39% 82% Py
Are using/ Users replaced DATASTAX:? EMC HOI'tOI'\WOI'kS

plan to use Spark MapReduce with Spark ¥

Awareness of Spark

Google Trends
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https://spark-summit. org/wp—content/uploads/2015/03/SSE15-1-Matei—-Zaharia. pdf
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e Spark Summit 2015 (6H15H)
e Databricks cloud V7~

e Spark 1. 40T DIRERI T —20 K EEH
o SparkR, DataFrame, Spark Streaming, Spark on YARN, Tungsten

o Sparkfr] 5> F
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Spark 1.4 %

o SparkR

e DataFrame #HTAPI

« ML Pipeline APIf2EAL

o Sparkiz 75 Bl M4k, 5 {58 R0 42




SparkR

e fFScala/Java/Python APIZ #FEINRIE = APT

e RDD
e DatakFrame Fast DataFames
o FERPFIHSparkiti 4T A it & e
o TUARRIEA IR ] R Scalable  §park + @ Packages

e RDD API A A, HEFE{EHDataFrame API
o K Phexternal data source

o Tltitk, ARSAERK
o MEREJLFAHY T Scala DataFrame

\! & Mt_.;Sl“E)\'f @

/’/{/ Parquet N PeztaraSOL

Flexible Plots

and more ...
{ JSON } -:‘;f%-fféggggg..ls3 op‘pﬂm_ é;)

Formats and Sources supported by DataFrames @-



SparkRiA?FtE

HDFS / HBase / Cassandra
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SparkR DataFrame 7~
library (SparkR)
#1461 SparkContext fISQLContext

sc <- sparkR. init("local”, “AverageAge”)
sqlCtx <- sparkRSQL. init (sc)

2M 25 5 H R —1 JSON X 1E G DataFrame

df <~ jsonFile(sqlCtx, “person. json”)
#yi HiDatalrame {972 (F K ] 5 - L5

df2 <- agg(df, age="avg”)
averageAge <- collect(df2)[1, 1]

M



Spark Core

Spark i 215 B AT AL, T o pr AT
FEIN [8] 4h i 7 Spark F4F

Spark Jobs (?)
Total Uptime: 2.2 min

Scheduling Mode: FIFO
Completed Jobs: 3

Failed Jobs: 1
« Event Timeline
# Enable zooming
Executors
[ Removed .
Executor 7 added |
Executor 6 added Executor 8 added
VoS collect at <console>:33 (Job 2)
Succeeded !
at
@ Failed collect at <console>:31 (Job 0)
Running collect at <console>:34 (Job 1)
collect at <console>:32 (Job 3)
° = B
5 10 15 20 25 30 35 40
9 June 11:40

https://databricks. com/blog/2015/06/22/understanding—your—spark—application—through-visualization. html




Details for Job 4

Spark Core Status: SUCCEEDED

Completed Stages: 22
Skipped Stages: 4

» Event Timeline
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https://databricks. com/blog/2015/06/22/understanding—your—spark—application—through-visualization. html




Spark Core

Spark s 2 {5 B n] ¥4
1, 5 BT A
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Spark Streaming

Q}E1+{m P

Streaming Statistics [ A]

Running batches of 1 d for 39 mi 26

ds since 2015/07/06 16:49:27 (2367 completed batches, 151429 records)

Timelines (Last 1000 batches, 0 active, 1000 completed) Histograms

events/sec 0 200 400 600 800 1,000

[B] 300.00 " #batches
» Input Rate 200.00
Avg: 48.61 events/sec 100.00
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https://databricks. com/blog/2015/07/08/new-visualizations—for—understanding—spark—streaming—applicatio




Spark Core: Project Tungsten

Databricks &K H] B fE S Spark$AT 51 ZE L RE I THR, =854 T Prelease
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https://databricks. com/blog/2015/04/28/project—tungsten—-bringing—spark—closer—to-bare—metal. html




Project Tungsten: rHashMap

BT B ANAE LI 1 H 2 HHash Map
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Project Tungsten: rHashMap




Project Tungsten: Shuffle

Page number (13bits)
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PackedRecordPointer
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Project Tungsten: Shuffle
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Spark Core

pySpark 3 #fPython 3

pySpark: sortByKeyflgroupByKey > ffexternal sort

T KfMesos cluster mode

¥ EfMesos Docker




Spark SQL

IINGE T e £ « Y ¥Fsort merge join

o VBTN R RFRAH R R LN . ifData S APT

o VBN T 2 ata source

o ZEFh S o W ¥fpartitioned table (Hzh&IL
partition, £/Spartitioned table)

o R REL
. éﬁq g@& S, =, f8%, ¢ ¢ DataFrame[)Input/Output APIEZZZN: 5] A
kit DataFrameReader. DataFrameWriter
° S'ZT%%?D]‘—Iéﬁ val df =
° I‘OWNUHlbeI', rank, lag’ lead/_—f_"_n’:“ sqlContext. read. format ( “json” ). load( “/path/to/json file” )
df.write. mode ("append”). format (“json”). partitionBy ("date”)
. SIZ:J:%I'Ol lupﬂl cube . saveAsTable (”myjsorll)?able”) ’ ’ ’
o THEFORCLEAE R
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ML Pipelines. MLlib. Graphx

ML pipelines API#%ZH%2EAL

SEER T AN DI feature transformer

#IOML pipelinesffJPythond% M

ML1ib:
W ORIA I, iR, LDA(Latent Dirichlet Allocation)
S INAR B AR B AR 2R DL 3 Bk
R UEAR PMMLAR 2

1EGraphx 1 N/~ H4E PageRank .12
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Spark Streaming

o IS E AT _M . — New Direct Kafka integration
A5 B AR Streaming w/o Receivers and WALs

o HEfitKafka Direct Mode[]
Python?% | [ Driver }:

Query latest offsets
and decide offset

o ﬂi@ :fji El"] WALT% [ GIZ%“:Z: Launch jobs ranges for batch
7] KIAFAil 240D using offset
b o Read data using

offset ranges in
jobs using Simple AP|| §g kafka
Executor
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Tachyon

ETRENDHIVFERS

Zit2g:
1. EFHRENOffHeapinHIElE — 1 =
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http://tachyon—project. org
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Spark ¥ ™ FHTachyon

«  MHTachyonfEHiA. #iH. checkpoint
« Cache RDD#|Tachyon (Tachyons&Spark 'OFF HEAPHJERIALFAE)

s
ihaglitnl i3l Spark Tasks = Spark Tasks

HETHEFMHSC |
(HDFS) :
bllogls 2 Spark mem | BRI Spark mem
EPEENTIIE

block 4 block manager block 4 block manager
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- HDFS / Amazon SB
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SparkF

Spark Tasks Spark Tasks

Spark mem | Spark mem
block manager block mrnager

block 1 Tachyon
block 3 || block4 | in-memory

HDFS / Amazon S3
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http://tachyon—project. org/Hierarchy-Storage—on-Tachyon. html

N
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e HiBench
e 4.0: > ¥FSpark
e 5.0(¢tXl): StreamBench

e Performance Portal for Apache Spark
o  FHBhSparkst X B K ELAME IEHGEIR 5
o FE101T AHIEERE L HHiBench, Spark-perffE M gemlia

o BERE AR S
e http://0Olorg. github. io/sparkscore/result. html

e StreamingSQL
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HiBench - R&EHEMERENR T E

RIS

v' 2012 open source v 2014 Yarn v' Spark support

v" Paper published

in ICDE’ 10 under Apache 2.0 support (scala, java,
workshops License v' Unify MR1 & MR2 python)
v' 3 Categories, 8 v Add Analytical to one branch v' Unified
workloads Query Category, v' Add Sleep job configuration
v" Internal use and 2 hive workloads v Add concurrent and reports
shared 3rd Part (join, mode v' Easy
under NDA aggregation) visualization
report

Inventec

. Balébﬁr' Qtﬁ)

@ glvg HUAWEI

Open source under Apache 2.0 license
https://github. com/intel-hadoop/HiBench

(== P o

Language
Workloads APT
Core: sort,
) wordcount, )
terasort, MapReduce
sleep
SQL: scan.
= join, = Spark/Scala
aggregation
L] Web Search: )
pagerank Spark/Java
Machine
— Learning: == Spark/Python
bayes, kmeans

Platform

Supported

Apache Hadoop
l.x & 2.x

|} CDH4/CDH5 MR1
& MR2

Spark 1.2 &
1.3

Standalone /
YARN-client



https://github.com/intel-hadoop/HiBench

Streaming SQL for Apache Spark

e {ESpark Streaming $EAtSQLT Spark SQL + Spark Streaming
%I

o PRI, FRAC ST HL

Spark Spark GraphX MLlllb
sqQL S . graph- machine
e A parallel leaning

Spark Core

Open source under Apache 2.0 license
https://github.com/intel-bigdata/spark-streamingsqgl

0 Software /



https://github.com/intel-bigdata/spark-streamsql

StreamingSQLiEVT T 5 2 £ B fia] £

Spark—streaming

—_—a

StreamingSQL

val weblog= KafkaUtils.createStream(..)

.map(_._2)
.flapMap(_.split(“|”)).map(_._ 2, )

val category=
sc.textFile(..).flatMap(_.split(“|”))

val result
= weblog.transform(r => r.join(category))
.map(_._ 2. 2, 1L))
.reduceByKey(_ + _)

result.print()

CREATE TABLE weblog ( sourcep_ip STRING,
cookie_id INT, item_id INT ..) USING
stream.source.KafkaSource OPTIONS( zkQuorum
“localhost:2181”, topic “weblog:1”..)

CREATE TABLE category (item_id INT, category
STRING);

SELECT category, COUNT(*) FROM weblog JOIN
category ON category.item_id = weblog.item_id
GROUP BY category.category;

il

Software
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