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data at rest
data inuse ”
data in motion ”
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burst
CERN
(Large Hadron Collider LHC)
PB
clickstream
RFID GPS Twitter firehose
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Google 2004 MapReduce

MapReduce

Kt (1) fork (1) fork
(2)
2) assign
assign reduce
" map _
split 0 - .

o (6) write OUlplﬂ
B (5) remote read file 0
split2 |- read " (4) local write r
e worker il output

- - file 1
split 4
Input Map Intermediate files Reduce Output
files phase (on local disks) phase files
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Google 2006

Google
GFS
MapReduce Bigtable
Hadoop
Google

2003
File System GFS Colossus
Dl 2006 2011 2012
[ atabase ] :
System Bigtable Megastore Spanner
o 2004 2010 Deployment in 2010
naexing Based on MapReduce | | Percolator Caffeine
System
2004 2010 2010 2012
Analyti :
| nalyues MapReduce Pregel Dremel PowerDrill
\__ System




Google Facebook

« GFS

* Colosuss
« HDFS

* CloudStore
« Haystack
« TFS
 FastDFS
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2.
3.
4.

Google

1. Google Bigtable
2. Amazon Dynamo
3. Yahoo PNUTS
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Bigtable Dynamo PNUTS

NoSQL(Not Only SQL)
NoSQL NoSQL

(schema-free)
(easy replication support)
(simple API)
( BASE ACID)
(Huge amount of data)

gk
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Facebook

Algorithms Index Size for Facebook Index Time for Facebook Query Time on Facebook(s)
Ullmann[Ullmann 76] - - =1000
VE2[CordellaFSV04] - - =>1000
RDF-3X[NeumannW10] IT =20 days =48
BitMat[AtreCZH10] 24T =>20days =269
Subdue[HolderCD94] - =67 years -
SpiderMine[ZhuQLYHY11] - >3 years -
R-Join[ChengYDYWOS] =175T >10" years =200
Distance-Join[ ZouCO09] =175T >10" years =>4000
GraphQL[HeS08] =13T(1=2) =600 years =2000
Zhao[ZhaoH10] =12T(1=2) =600 years =600
GADDI[ZhangL Y09] =2*10°T(L=4) >4*10° years =400




NoSQL NoSQL

1. MapReduce MapReduce
NoSQL MapTask

NoSQL
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*Mapreduce

. Pregrel
* Dremel Web
. PowerDirill

— Storm
— Percolator\Nectar\DryadInc
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Hadoop Hadoop

Category Examples
Platform Local Hadoop. MapR. Cloudera. Hortonworks. InfoSphere Biglnsights, ASTERIX
Cloud AWS. Google Compute Engine. Azure
SQL Greenplum. Aster Data. Vertica
Database NoSQL HBase. Cassandra, MongoDB. Redis

NewSQL Spanner. Megastore, F1

Data Warehouse Hive. HadoopDB. Hadapt
Data Processing Batch MapReduce. Dryad
Stream Storm. S4. Kafka
Query Language HiveQL. Pig Latin, DryadLINQ. MRQL. SCOPE
Statistic and Machine Learning Mahout, Weka. R
Log Processing Splunk. Loggly

-
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- Mapreduce
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— (Visibility)
- (Mapping)
— (Feedback)
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Google

Google

Hadoop
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