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Processing 100TB datasets

One node Scanning@50MB/s = 35,000 min
1000 node Scanning@50MB/s=35 min
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Netscape @
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Search Engine Data Warehousing 09 Processing/User
Behavior Analyzing
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x Apache Nutch, 2002 R
x NDFS + MapReduce, 2004 ™\
x Hadoop, 2006
x Apache Hadoop, 2008 (
Ahttp://hadoop.apache.org/ ¥ nE a[aLDZIE]
A Book:
http://oreilly.com/catalog/9780596521998/index.html

UCl one of Googl eb6s (GWiBtenamldva
MapReduce A Does work with other languages
A Can process large scale Web pages i Runs on

A Linux, Windows and more
A Commodity hardware with hi
failure rate

| Doug Cutting
Apache b
W h
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oop HDFSy 4

* 10K nodes, 100 million files, 10 PB n « a a

Metadata (Name, replicas, ...):

Metadata ops ’| Namenode /home/foo/data, 3, ...
Block ops
i GFS)
Read Datanodes Datanodes
' | | Misc. servers
E B - - Replication = = L] | Client J
m| B gu Bloc
. \ / i
~ | v— L
Rack 1 Write Rack 2

Sanjay Ghemawat, et . a

nunL

+ Master manages metadata

+ Data transfers happen directly between clients/chunkservers
* Files broken into chunks (typically 64 MB)

* Chunks triplicated across three machines for safety
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Certification on Adoption of RCFile Technology

17 October 2010
To Institute of Computing Technology, Chinese Academy of Sciences

Apache Hive is a data warchouse infrastructure built on top of Apache Hadoop. It enables casy distributed
big data management, and provides the capability to query and analyze large data sets stored on Apache
Hadoop. Apache Hive is widely adopted and constructs the distributed big data infrastructure inside
Facebook, Digg, CNET, Taocbao,

hitps:l/cwiki apache orglcoafluence/display/Hive/PoweredBy].

and other famous large-scale intemet companies [Reference:

The RCFile technology invented by Institute of Computing Technology, Chinese Academy of Sciences was
contributed Apache 5/172009  [Reference,
JHIVE-352). RCFile combines advantages of both row store and column

Apache Hive project  with License on

bupsdssocs. apache o/l inwbrowse

High compression ratio on column data can reduce the usage of disk space and the horizontally sg

group ¢
W store lcdnmlog) in Apache Hive, RCFile can achieve up to 20% space savings without aff8

of data loading stage. Compared with SequenceFile, W

erformance, Compared with column group technology used in Apache Pig, which is another big daies

analysis s¥ ale’s data loading is 23% faster as far as the disk space utilizagiop ratio st cqual,

[Reference: huplen wikipediaorg/wiki/RCFile] RCFile has been integrated into Apache Hive since version
0.4.0, and has replaced SequenceFile as the default binary data storage structure. Accocding to our
knowledge, a great number of internet companies world-wide have begun to use RCFile store their data

sec~year 2005, Obviously, RCFile has become the de facto standard of data storage @
MK systems such as Apache Hive.

I can fully certificate the authenticity of above statements about RCFile and ™ 1o Apache Hive

project. Please contact with me in case of any questions.

Sincercly yours,
Signature: Zheng Shao
7/’ /1 i~ /
Project Management Committee member and committer
Apache Hive Project
Email: zshao@apache.org
Phone: +1-650-353-0457
Address: 1076 Tanland Dr Apt 103, Palo Alto, CA 94303, USA

ACompared with SequenceFile, which was
the default row store technology in
Apache Hive, RCFile can achieve up to
20% space savings without affecting
query performance.

ACompared with column group technology
used in Apache Pig, which is another big
data analysis system, RCF i | datd s
loading is 23% faster as far as the disk
space utilization ratio is almost equal.

£AObviously, RCFile has become the de
facto standard of data storage structure
inside distributed offline data analysis
systems such as Apache Hive.
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