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 Is Apache Spark going to replace Hadoop?

1. Data Source SQL NoSQL ‘ Log Data ‘ Streaming Data
Ny s Ny

Map Reduce Spark ('\ Drill ‘
Mahout Ooize % Hive Pig
HBase % Elastic Search F/\ Slor

gt

4. Visualization Web Tier Banana Kibana ‘ DataWarehouse
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« http://spark.apache.org/

In-house Apps Cancer Genomics Energy Debugging

sample & ga

Clean
Access and Spark _ -
Interfacas Streaming BlinkDB SparkR  GraphX Splash  MLPipelines
SparkSQAL
Processing Engine Spark Core
Succinct
Storage Alluxio (formerly Tachyon)
HDFS, 53, Ceph
L\xfies:}urce Virtualization Mesos
AMPLak Developed Spars Community 3rg Party
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Hadoop Yarn

smart Buildings

Velox

In Development



Wi REIEIE  Yasakaxift QQ#EE: 172599077

« Spark SQL#&EIR http://spark.apache.org/sql/

Spark SQL Architecture of Spark SQL

IVE Compatible

Spark (General execution engine)

Dataframe DSL Spark SQL and HOL

Cassandra
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« DataframefVsx{E&1 Spark SQL

— Spark SQLESparkfJiz\Bittz— , F201454 B fESpark 1.0Ax—RmEtH , ESpark 1.3
Spark SQLZ&TFMalphafiEgEell , R T2k developer APILISS , FRBEIAHAPIEIERTEE |
A LABUCMERT .

— Spark 1.3EN5E2AIFRIA T Spark SQLAYES : it AEHEREIKELIERE/DEYE | [
FfiLSpark SQLEZIUHITIERE | LURRIHMEF & A |, I—AEEEDITHITRERIBR. Al ,
f£Spark 1.3595| N\ 7 5RF0Python Pandasiz[123{LIFJDataFrame API

— 5RDDz{l , DataFrameth E— 1 HIES s, AmMDataFrameEGIEFREIBER 4R
1B, BRTEEELN , AEREEIENEF=E , Blschema, [ERT , SHiveZLl , DataFramethsz
ISFEREHWESSEY (struct, arrayflmap ) . MAPIZFEMRSBE L & , DataFrame APHRHAIE
—ESERRRIRIE , LbREERIRDD APIEENIAYF , | JHE(K., BHBFSRFIPandasH
DataFramez&{ll , Spark DataFramefRiFitbar/& 7R BN EUE DA &IRLE,
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RDD vs DataFrame
the Catalyst optimizer
Tungsten execution engine

Spark PythonDF |
Spark Scala DF -_
RDD Python I
RDD Scala
0 2 4 6 g

Performance of aggregating 10 million int pairs (secs)

10

Person String Int Double
Person String Int Double
Person String Int Double
Person String Int Double
Person String Int Double
Person String Int Double
RDD[Person] DataFrame

El2: DataFrame#l RDDAIE A
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« http://spark.apache.org/docs/latest/sql-programming-guide.html

wval sc: SparkContext ./ An existing SparkContext.

val sqlContext = new org. apache. spark.sql. SQLContext(sc)

A this 15 wsed to 1mplicitly convert an RDD to a DataFrame.
1mport sqlContext. implicits._

Built-In External

¢ _—

{JSON} <, JDBC 7 Parquet m’ @ OdBase
I.‘L\‘ @

\v MySQL( f_.rsggcsHEE elasticsearch. @

Postgre SO cassandra

Amazon Redshift and more...

@P w'amazon |S3
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¢ Spa rk SQL El%gé*@ SqlParser

R Analyzer
(Dgenerate (2rule
LogicalPlan <—— RuleExecutor

/\ /\

: I | catalyst:Optimizer SparkPlanner o
SglParser catalyst:Analyzer batches of rules CostMade
prepareForExecution() execute()

saL/HaL ] Unresolved Analyzed Optimized SparkPlan Prepared
Query Logical Plan Logical Plan Logical Plan R (PhysicalPlan) SparkPlan

Optimizer
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def add demographics(events):

u = sqlCtx.table("users") # Load partitioned Hive table
events \
.join(u, events.user_id == u.user_id) \ # Join on user_id
withColumn("city", zipToCity(df.zip)) # Run udf to add city column

events = add_demographics(sqlCtx.load("/data/events", "parquet"))
training data = events.where(events.city == "New York").select(events.timestamp).collect()

. : Physical Plan
Loglcal Plan Physical Plan with Predicate Pushdown
and Column Pruning
[ filter ] i ]

| N [ o ]
[ join ] [ (ei«fnr;s)] [ filter ] /
/ T optimized optimized
scan scan
(events) (users)
[ events file ] [ users table] [
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MLIib

machine learning

@ streaming data
) ‘ sources

train models use trained
with live data model elasticsearch.

data storage

systems m;:s,ql %
Spark Streaming > i

%7 Parquet §g kafka

A\

HHHHHH

cassandra m

0 MySQL. iatic data process with interactively
DB S DataFrames uery with SQL
mongo P souces query with 5Q

\:

I
1]
1
1]
m
\.

elasticsearch. PosigreSQL

%y Parquet Spark SQL

SQL + DataFrames




LR HFE

. Come here Quick ! Do not heS|tate |

VR HIZS 7 & A S §
¢\ - i ﬁlﬁiﬁﬁ BE K W= 4
LB S LT
o\ ) SRS o Lo
A\ ) SHEERES PEHBRE O EEAT | O e @©RELERE .
< REEF () SN @) A
L iy R | OO Bl (F © KEME !
1@ | tmEEER A 5L (MRt S Berem (@ =HELCHRE ® PETERT
X © Brotmmas
() =6 e e oy B ) m mn
) (-] ;g?ﬁ%p’ ) T6ERREE B Emzins T miﬁy.ﬁ?-?‘ ERAEE O EHERRLA
) 1] f =
() £ K AR BERH @ @ Eﬂg-; B 1S) sl e
. NS o BME
Eran \ @ N\ ) BEREES aEuEy © FHEZE i
i \ 3 (@ BRERGLE
Y o iR () EEEE Y AT )RR LFH=ERO s
- 2 @ mEaE
% |\ FEAECE @ @ PiARES e
| S W - &
: @' (w0} 1R kB 5 — )
T HEME @) @. g FEHRR &qmﬁﬁgﬂiﬁ L) e
SHAAENR O N =) ARG 9 @ 5oz =]
; b
EHERE i g
R @) BEBH # G
S IRERBTE (=) _ 2 Q@ =
u\ N, h |® b LR "!'I I‘-'n.
RSB ) #EFE o
ﬁ\rllm§Lﬁ () t @ S ® £ TEiEE
74 = I z BHER @) B
P mﬁ ByiE ,:._.:0 \_) gﬁitxﬂﬁlz =
@ Emhg O\ GFFEEE moimmes © R n
@ Brim PR () o ERenTH 2 F7E G
wosFE @ N ) @ sEn as gy by
b N Y h 4 W) BB = nEEE
L) ETFEESER ) cs = el
38 ol - L

BEHEZERT G

EBIEIE

oh B B T M AR FF A LA



L HFE

« Come here Quick ! Do not hesitate

fy THILAGSPHENE R

: ~ BEERERS | T8
@ HRE=H © mapy O IRES @ (&) FHE S
= | ) REREET ) Wk
HRE=# S ERBAE o © WARE ® o LBRERE®
< BifEER LS
B 1 YovorEe @) N _
% [ ) hEETE ®
A, () EtCREKTY )
% ) @t @ LBEHIE
= ~ EEHNHEE
) MRS e - _ M — ? -
- F)BE 2 @ o owe @ BEFTHIIE & ER
AR | O @ BEIEEE KEMRRE B @ HEFER & E @
i S TR = QIRRIT e L
jt I‘—’I ’ Py J FAN L)
B (@) IR (&) EREEE (A R ETOEE REPARER D) AR (&) LFH{EEI 15
4344 (s ) Y -\
. s PEVISE, ceamyo gremine
% i BN RS0SH ) () BRIFH7BE © FmEn (7D BestEs
Bl Bk ~ -
WRDEIZSE @) )R Eass () ERERTISHE
(=) RWTEE = HEIE.’EIIEB-'r_iE - ) (=) EEHIER #) i
- EEERERS
o~ EEHIIE 5
) RN . =
e Ay =3 Hi=l A ~
BENEISE @) CLLL R @ BEE 1
) ) BRI — HiM HE
EHIE S () () IR E 1451 .
@ © XEWEHE - T ® !
| H=Fl K (*)
éﬁﬁz @ BENE M) SV AR ) ERHRE
o o BIERE
5 EF 5T 55 -1 O] : (00 S
O WIRSEE  REIERL @ SEKRADSH ~ MHE 1 ) SREIRE
18F MK

[OR:): |




