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Memory is King
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Memory Trend

* RAM throughput increasing exponentially

@ Beyond DDR3
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Disk Trend

Disk throughput increasing slowly
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e Memory locality key to achieving
— Interactive queries
— Fast query response times
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 Many frameworks already leverage memory
— e.g. Spark, Shark, and other projects

* File sharing between jobs replicated to disk

— Replication enables fault-tolerance

* Problem

— Disk replication becomes main bottleneck as more
frameworks move to memory
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Tachyon Project

* Reliable file sharing at memory-speed across
cluster frameworks/jobs

* Challenge
— How to achieve reliability without replication?
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* File system keeps track of lineage
— Metadata about the jobs that created the files

 Keep one in-memory copy of files
— Upon failure use lineage to recompute files
— High-throughput and reliability at the same time

* File system with integrated workflow manager
— Filesystem can launch jobs to recompute data
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* Shark and Spark use Tachyon as a RDD store

* Benefits of using Tachyon
— Memory-throughput file sharing between jobs
— Fault-isolation between jobs (JVM restart/crash)
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Tachyon
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Tachyon: In memory
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System Architecture
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DataSet X
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Generic Lineage API

Binary program
Configuration
Input Files List
Output Files List
Dependency Type
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Fault Recovery Time

Recomputation Cost?
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An Example
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Asynchronous Checkpointing

Better than using existing solutions even
under failure.

Bounded recovery time.

Failure 1s relatively rare.
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JAVA + Maven + Thrift
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Read Throughput (GB/sec)

1000}
800}
600}
400}

200

4.42 30.94
HDFS FDS

Outline | Motivation | Design |

46.88
TMDT

975.58

Tachyon

| Status| Future



350 :
310.37

.-"_"-\.SDDl-

B/sec
N
U
=)

N
o
-

Write Throughput (G
o
o

50}
10.31 15.63

0.97

HDFS FDS TMDT  Tachyon

Outline | Motivation | Design | | Status| Future



3000

2610

25007

2000¢

Seconds
o
—
—

1000r
500¢
154.7
0 Tachyon HDFS with OS Buifer Cache

Outline | Motivation | Design | | Status| Future



Conviva Spark Query (I/O intensive)
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Conviva Spark Query (less I/O intensive)
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* Releases

— Developer Preview: V0.2.0 (4/10/2013), V0.2.1(4/25/2013)
* Step one in our approach:

— First read of files cached in-memory

— Writes go synchronously to HDFES (No lineage

information in Developer Preview release)

— Spark and MapReduce can run without any code
change (ser/de becomes the new bottleneck)

— data=SparkContext.textfile(HdfsPath)
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Java-like file API

Compatible with Hadoop
Native support for raw tables
Pluggable underlayer file system
Command line interaction

Web user interface
WhiteList, Pinl.ist
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Shark Close Integration

* Next Shark release can store tables in Tachyon
(fast columnar Ser/De).

Table Full Scan 1.4 sec 1.5 sec
GroupBy (10 GB 50 —90 sec 45 — 50 sec
Shark Memory)

GroupBy (15 GB 44 — 48 sec 37 — 45 sec

Shark Memory)
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Web User Interface (Demo)

| [ ec2-50-17-67-227.compute-l.amazonaws.com:19999 /home

Master: ec2-50-17-67-227 compute-1_amazonaws.com/10.156.160.240:19995

Tachyon Summary

Started: 04-23-2013 04:45:41:895

Uptime: 16 day(s), 13 hour(s), 8 minute(s), and 19

second(s)

Version: 0.21-SNAPSHOT

Cluster Summary

Memory Storage Capacity:
Memory Storage In-Use

Workers Running

150.00 GB

138.41 GB

5

http://ec2-50-17-67-227.compute-1.amazonaws.com:19999/home

Detailed Nodes Summary

Mode Name [DIUptime Last Heartbeat State Capacity
ip-10-156-160-25.ec2.internal 16 d,13h,8m,and 17 s 0 In Service
ip-10-156-212-81.ec2.internal 16 d,13 h,8m, and 15 s 0 In Service
ip-10-156-160-217.ec2.internal 16 d,13h,8m,and 17 s 0 In Service
ip-10-156-164-211.ec2.internal 16 d,13h,8m,and 17 s 0 In Service
ip-10-156-229-228.ec2.internal 16 d,13h,8m,and 17 s 0 In Service
Tachyon is a project developed at the UC Berkeley AMPLab.
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Web User Interface (Demo

€« (<M [ localhost:19999/browse?path=/README.md

Browse File System

The first 5KB of IREADME.md in ASCII

Tachyon

<http:/fwww.tachyonproject.org/>

The master branch is in 0.2.1-SNAPSHOT.

Release 0.2.0 is tagged with v0.2.0.

Release 0.1.0 is tagged with v0.1.0.

## Online Documentation

You can find the latest Tachyon documentation, including a programming

guide at <https://github.com/amplab/tachyon/wiki>. You are also welcome
to visit <https://groups.google.com/forum/?fromgroups#!forum/tachyon-users=

## Dependency Information
### Apache Maven

<dependency>
<groupld>org.tachyonproject</groupld>
<artifactid>tachyon</artifactid>
<version=>0.2.0</version>
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https://amplab.cs.berkeley.edu/jenkins/view/Tachyon/

Improve the current implementation. (e.g: more
IS method implementation; enhance unit tests;
enrich code document and wiki.)

Enhance HDFES FS intertace Implementation.
Master fault tolerant.
Efficient Ser/De support.

Ditferent components performance
benchmarks.
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http://tachyon-project.org/

https://github.com/amplab/tachyon

https:/ /github.com/amplab/tachyon/wiki

Run Tachyon Locally:

https://github.com/amplab/tachyon/wiki/Runni
ng-Tachyon-Locally
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