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Current Major Release

* Just released Spark 1.1
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Spark : What & Why

Apache Spark is a fast and general engine for

large-scale data processing.

Speed

Ease of Use

Generality

Integrated with Hadoop
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BDAS
i
Spark SQL/
Mth

Apache Spark

Spark

Streaming

Tachyon

HDFS,S3,......

Apache Mesos Apache Yarn
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one stack to rule them all

Spark Streammg Ad-hoc Queries

Batch Processing
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Key Concept-RDD

A list of partitions

A function for computing each split

A list of dependencies on other RDDs

Optionally, a

Optionally, a
compute eac

Partitioner for key-value RDDs
ist of preferred locations to

n split on
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Key Concept-Lineage

b

transformation#ransformatio RDD3 | action =

azy eager

unroll partition safely when caching
&
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Key Concept-Dependency

N
. . . |

Narrow Wide
Dependency Dependency
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Key Concept-ClusterManager

Local
Standalone
Yarn

Mesos
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Cluster Overview

Worker Node
executor C a ch e

Task  Task

Driver Program

- ClusterManager

SparkContext
Worker Node

AN _} executor Cache

Task  Task
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schedule

RDD Objects DAGScheduler TaskScheduler Worker

* \ Cluster
. Manager

I
i

stage failed
Build operator DAG | split graph into stages of tasks launch tasks via execute tasks
cluster manager
submit each stage as ready retry failed or store and serve

straggling tasks LRk
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corel

core2

coreN

Executor

input data

execute task

output data

input data
execute task

output data

input data

execute task

output data

input data

execute task

output data

input data

execute task

input data

execute task

output data

input data

execute task

output data

input data

execute task

A
output data
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Shuffle




Shuffle

Pull-based (not push-based)

Write intermediate files to disk

Build hash map within each partition
Can spill across keys

A single key-value pair must fit in memory
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Better Metrics System

* Previously: only collect after task completed
* Now : report when task is still running
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Spark Streaming

Mini-batch

input data batches of batches of
stream Spark input data Spark processed data
Streaming Engine 1 ]
lines lines from lines from lines from lines from
DStream timeOto 1 time 1to 2 time 2to3 time 3to 4
flatMap
operation
words words from | words from words from words from
DStream timeOto 1 | time 1to 2 time2to3 time3to4
time 1 time 2 time 3 time 4 time S
- - F .,
original
DStream )
window-based
operation
windowed N 3
DStream -
window window window
at time 1 attime 3 attime 5
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MLIib

Spark implementation of some common
machine learning algorithms and utilities

classification
regression

clustering Evaluation support
collaborative filtering

dimensionality reduction w

feature extraction supported:

Apache Spark
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GraphX

H GraphX Unified |
H Representation ‘4

tﬂble "l-"j.EW graph ViEW
Vertex Table
id
Manuel Neuer Thomas Miiller 1 (Manuel Neuer,player)
2 (Thomas Miiller,player)
3 (Mesut Ozil player)
4 {Joachim Léw,coach)
Edge Table
3 Sreld Dstld Property(E)
Low 2 1 teammaie
player(MF) 2 3 teammaie
| 3 teammaite
4 2 coach

NI R eBETE
AO urml.org.cn




Vertices

PO

Iriplets
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Spark SQL

BI Tools -

Meta

JDBC/ODBC

Store
Spark SQL Sp a I‘k SQL
Apache Spark

Apache Spark
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Spark SQL

Data Sources

RDDs/Parquet Files/JSON Datasets/Hive Table
DSL

JDBC Server

Programmatically Specifying the Schema
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Shark

* Development in Shark has been ended and
subsumed by Spark SQL

* Mission completed !!!
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Spark Task

block 1 § block 2
block 3 § block 4

Sparit Task
| block 1 | Spark mem

block manager

Spark memory

block manager

(a2l HDFS
Block 4 disk

Tachyon

Spark Task
 block 1

Spark memory
block manager

block 1 Tachyon
block3 | block4 | in-memory

Spark Task
m Spirk mem

Hadoop MR

YARN

Spark Task

block manager

| block 1 || block2 TS
| block3 || block 4 disk

m Spark mem I!E!I Spark mem

Spark Task Spark Task PRI

Spart mem

Spar<mem

block1| Tachyon s

block3 block4  in-memory

block 1 I!m HDFS
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Tachyon

n.
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RDDs as Distributed Lists

sc <- sparkR.init(“local")
lines <- textFile(sc, “hdfs://data.txt")
wordsPerLine <- lapply(lines, function(line) { length(unlist(strsplit(line, " "))) })
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BlinkDB

* Queries with Bounded Errors and Bounded
Response Times on Very Large Data

SELECT avg(sessionTime)
FROM Table

WHERE city="San Francisco’
WITHIN 2 SECONDS

Queries with Time Bounds

SELECT avg(sessionTime)
FROM Table

WHERE city=‘San Francisco’
ERROR 0.1 CONFIDENCE 95.0%

Queries with Error Bounds
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