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[Banko and Brill, 2001]
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“We don’t have
better
algorithms. We
just have more
data.”
IR — Peter Norvig,
A Google

L}
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Millionas of Words

Figure 1. Leamming Curves for Confusion Set
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Key-Value Ordered Key-Value Big Table

Stop following me, you fucking freaks!

Document, Graph
Full-Text Search

Time Value
stamp

“Mohana Pilla
“Delivery

[

“projects”

{

“name” : “Easy Sign

b Semi-Structured Data
Plain Text
$ a confidential word or n

Al ARG ML

B A A7 AE
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Scientific Method

[STEP 1: Ask a question

{STEP 2: State a hypothesish

[STEP 3: Conduct an experimen

BN -HFRIR, EBIE

A FER FHEFXE
#%, 1596-1650

[STEP 4: Analyze the results

STEP 5: Make a conclusion
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Science Paradigms

* Thousand years ago:

science was empirical
describing natural phenomena

+ Last few hundred years:

theoretical branch
using models, generalizations

» Last few decades:

a computational branch
simulating complex phenomena

« Today: data exploration (eScience)
unify theory, experiment, and simulation

— Data captured by instruments
or generated by simulator

— Processed by software
— Information/knowledge stored in computer

— Scientist analyzes database/files
using data management and statistics
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Environmental
Monitor

Imaging device

Airborne - All sensors reporting position

Imaging - All connected to the web Stored [SN—

Device - All with metadata registered Sensor | |

- All readable remotely Data
- Some controllable remotely

Health
Monitqg

Industrial | pz
Process E
Monitor \_*
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e Digital Library

e Knowledge Graph

e Translation
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® M KA VA1 Mobile Millennium
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Crowdsourcing  + physical modeling + sensing + data assimilation
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Jing Yuan, Yu Zheng, Chengyang Zhang, Wenlei Xie, Xing Xie, and Yan Huang, T-Drive: Driving Directions Based
on Taxi Trajectories, in ACM SIGSPATIAL GIS 2010, Association for Computing Machinery, Inc., 1 November 2010
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FlightCaster!

FLIGHT DETAILS
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Route
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Predicted Arrival Status:
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Delayed ' 83% More than 60m late
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result 2
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52



ABHEALTE

® Spark: XfZIEAMILAIC, BERATAE N A
RS
] T SRS R 2 A B

J b
s : e
' er X wuhw-
- “ e ST
b 3 E
. - o

one-time

processing

o
Distributed
memory 5 & 53



ABHEALTE

® Dryad: {L55HIDAG CHFLHE) Fon, @it
T RIER TR TE X
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The Structure of Dryad Jobs

? ? ? ? Input files
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Stage
X X X X X X
M M M M
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Output files ; {
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HIEHIEFT — Python

40920 8.326976 0.953952 largeDoses
14488 7.153469 1.673904 smallDoses
26052 1.441871 0.805124 didntLike
75136 13.147394 0.428964 didntLike
38344 1.669788 0.134296 didntLike

for line in fr.readlines():
line = line.strip()
listFromLine = line.split('\t")
returnMat[index,:] = listFromLine[0: 3]
classLabelVector.append(int(listFromLine[-1]))
index +=1
return returnMat,classLabelVector
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SparkBWordCount

val spark = new SparkContext (master, appName, [sparkHome], [Jjars])
val file = spark.textFile("hdfs://...")
val counts = file.flatMap(line => line.split(" "))

.map (word => (word, 1))

.reduceByKey( + )

counts.savelAsTextFile ("hdfs://...")
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messages = textFile(...).filter(_.contains(“error™))
-map(_.split(‘\t’)(2))

HadoopRDD ____ FilteredRDD  pg,5504RDD

_ . func = b .
path = hdfs://... o) func = _.split(...)
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System Size (number of nodes)

100 =

MTBF (hours)
T

* Fabrizio Petrini and Kei Davis and José Carlos Sancho. System-Level

Fault-Tolerance in Large-Scale Parallel Machines with Buffered
Coscheduling. FTPDSO04, 2004.
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GridGraph
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GraphChi, X-StreamBY4EEEX

® I EE
m1 AWS i2.xlarge EWM

® 4 (hypert.) vCPU cores Ru ntl ‘

€ 30.5 GB memory BFS WCC SpMV  PageR.
R{i}iﬁ T8 GB Live Journal
GraphChi 2205 17.28 10.12 52.08
‘ 800GB SSD X -Stream 6.54 14.65 6.63 18.22
GridGraph 2.11 2.53 1.96 10.54
Twitter

GraphChi 411.3 4396 2540 1225
X-Stream 4359 1199  143.9 1779
GridGraph  51.34 1903 4378 4614

UK

tbimﬁa*"’i-l-%? GraphChi 3776 2527 4072 3307

L o 23S X-Stream 8081 12057 3837 4374

I GridGraph ~ 979.0 1264 1063 1285
FlEsE=3- 5= :
Yahoo

GraphChi i i 1540 13416

X-Stream - - 1076 0057

GridGraph 11935 3694  379.0 3023
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® AR
B PowerGraph, GraphX

€ 16 AWS m2.4xlarge GridGraph
€ 1 AWS i2. 4xlarge (4 SSDs)

PowerGraph 244 249 714 833 15.68
GraphX 251 419 647 462 15.68
GridGrpah 64 132 471 314 341
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