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[Legal Disclaimers

INFORMATION IN THIS DOCUMENT IS PROVIDED IN CONNECTION WITH INTEL PRODUCTS. NO LICENSE, EXPRESS OR IMPLIED, BY ESTOPPEL OR
OTHERWISE, TO ANY INTELLECTUAL PROPERTY RIGHTS IS GRANTED BY THIS DOCUMENT. EXCEPT AS PROVIDED IN INTEL’S TERMS AND CONDITIONS
OF SALE FOR SUCH PRODUCTS, INTEL ASSUMES NO LIABILITY WHATSOEVER AND INTEL DISCLAIMS ANY EXPRESS OR IMPLIED WARRANTY, RELATING
TO SALE AND/OR USE OF INTEL PRODUCTS INCLUDING LIABILITY OR WARRANTIES RELATING TO FITNESS FOR A PARTICULAR PURPOSE
MERCHANTABILITY, OR INFRINGEMENT OF ANY PATENT, COPYRIGHT OR OTHER INTELLECTUAL PROPERTY RIGHT

A “Mission Critical Application” is any application in which failure of the Intel Product could result, directly or indirectly
in personal injury or death. SHOULD YOU PURCHASE OR USE INTEL’S PRODUCTS FOR ANY SUCH MISSION CRITICAL APPLICATION, YOU SHALL
INDEMNIFY AND HOLD INTEL AND ITS SUBSIDIARIES, SUBCONTRACTORS AND AFFILTATES, AND THE DIRECTORS, OFFICERS, AND EMPLOYEES OF
EACH, HARMLESS AGAINST ALL CLAIMS COSTS, DAMAGES, AND EXPENSES AND REASONABLE ATTORNEYS’ FEES ARISING OUT OF, DIRECTLY OR
INDIRECTLY, ANY CLAIM OF PRODUCT LTABILITY, PERSONAL INJURY, OR DEATH ARISING IN ANY WAY OUT OF SUCH MISSION CRITICAL
APPLICATION, WHETHER OR NOT INTEL OR ITS SUBCONTRACTOR WAS NEGLIGENT IN THE DESIGN, MANUFACTURE, OR WARNING OF THE INTEL PRODUCT
OR ANY OF ITS PARTS

Intel may make changes to specifications and product descriptions at any time, without notice. Designers must not rely on the
absence or characteristics of any features or instructions marked “reserved” or “undefined”. Intel reserves these for future
definition and shall have no responsibility whatsoever for conflicts or incompatibilities arising from future changes to them.
The information here is subject to change without notice. Do not finalize a design with this information

The products described in this document may contain design defects or errors known as errata which may cause the product to
deviate from published specifications. Current characterized errata are available on request.

Contact your local Intel sales office or your distributor to obtain the latest specifications and before placing your product
order.

Copies of documents which have an order number and are referenced in this document or other Intel literature, may be obtained by
calling 1-800-548-4725, or go to: http://www. intel. com/design/literature. htm

The cost reduction scenarios described in this document are intended to enable you to get a better understanding of how the
purchase of a given Intel product, combined with a number of situation-specific variables, might affect your future cost and
savings. Circumstances will vary and there may be unaccounted—for costs related to the use and deployment of a given product
Nothing in this document should be interpreted as either a promise of or contract for a given level of costs.



http://www.intel.com/design/literature.htm

[Legal Disclaimers

Intel processor numbers are not a measure of performance. Processor numbers differentiate features within each
processor family, not across different processor families: Go to: Learn About Intel® Processor Numbers

Intel, Intel logo, and Xeon are trademarks of Intel Corporation in the U.S. and/or other countries.

Contact your local Intel sales office or your distributor to obtain the latest specifications and before placing your
product order.

Copyright © 2014, Intel Corporation. All rights reserved

*0ther names and brands may be claimed as the property of others.
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Data talks, but in different
languages

Data Curation

Data Wrangling

DB—hard




€ = C [ www.goby.com/skiing-and-snowboarding-—in——vermontépage=2&filters =&sort=tithe: DESCAsection=null

a.goby join BEINWE  § Connect ogn ~
winat would you like o do?

:
e ————

e ' Suicide Six Ski Area
' o The Grn, Woodstock, VT Map
EESaeee  DOWNHILL SKING AND SNOWBOARDING L 8. 8. 8.8 ¢

This is where it all began. The first lift in the U.S. dates itself to this hill in
southeastern Vermont, the preppy town of Woodstock. The skiing is
modest but pleasant, with... seenewengland.com

e . Suicide Six

P ; -f Pomfret Rd, Woodstock, VT map
‘«“l"*_.,‘ PLAY SPORTS, SKING AND SNOWBOARDING L 8.8
igougo.com

The Same ? Suicide Six

247 Stoge Rd, Woodstock, YT map
DOWNHILL SKING AND SNOWBOARDING TR ANY

Suicide Six may not be the most welcoming name in the worid, but that's
about all that isnt. There are 23 traiis off a8 650-foot vertical. Six is
located in Woodstock and most. .. onthesnow.com

DataTamer Courtesy: Michael Stonebraker




= seenewengland.com

oby.com/suicide-six-=near--woodstock-vt fe-2 2845 B#sourc

& goby
What waould you like to do? When?

Where?
R - T -

wermont - woodwiock, v mingsiodo - ouldoor momation siing and snowsasring

sulcide six skl area saveE v [ sHaRs
Wi Wy 4 ratings, avg. § stars

14 The Gm, Woodsiock, VT

(EDD) 448-T200
dicwnhill skiing and snowboanding, Cross-couniry skiing report an enor

Different sources

(o= |

DESCRIFTIONS FROM WEE
Suicide Six offers skiing th
Farmily friendly with great i

¥ &hiw 1 mofe - SkEke.COM, Baanews

Sird o be - intimate, uncrowded, and unhurried.

kisite.com
SR 1?253??nmur:

& goby

v, (oG Goim, AINegore Gom

Whal would you lika o dab

‘Whene?
I - TR -

varront - woodsfock, vt - thingafiodo - playapors wirier mports

suicide six save =  [[erare | =
Wi i 0 ratings. avg. 4 stars

14 The Grean, Woodstock, VT

(BOR2) 457-6661

www suicidel.com

Same address,

Different phone.

sking and srowboarding, downhil sking and snowboarding, raport an omor  adi

DESCRIFTIONS FROW WER

Suicide Six is nested snugly in the Green Mountains and cradied by the Ottaugueches

River in Woodsiock, Vi, Suicide Six is a mid-sized family area for all ability levals with 23
trails, including the famows Face -- for exparis only. Two chairlifts and a separabe J-bar
serving a baginners’ More frem s kitown.com

B Shosw 3OS - SRACWTLCOM, OOQK OO, wimonTrrwsplann o, Taphoani com

Courtesy: Michael Stonebraker




DETAILS FROMWES

dining rating: 4.00/5 advanced trails %: 30%
helicopter: No beginner tralis %: 30%

peak elevation: 650 F1/198 M expert trails %: 0%

service rating: 5.00/5 intermediate tralls %: 40%

snow conditions: Yes lift count: 3 - 2 Doubles; 1 Surface Lift
snowcast: No snowphone: (802) 457-1622
terrain rating: 5.00/5 snowmaking: 50%

trall map: Yes trall acreage: 100 skiable acres
value rating: 5.00/5 trall count: 22

vertical (ft): 650 @al drop (feets): 650 E
webcam: No

DETAILS FROM WEB

lift tickets: Adult Junior Senior Weekday
$36 $30 $30 Weekday Half Day: $30 $23
Weekend Full Day: $55 $40 $40 Weekend
Day:...

state: Vermont

advanced runs: 30

average annual snowfall: 90"
base elevation: 5501t

Il Day: number of regular quads: 0

3 number of surface lifts: 1

total fifts: 3

number of gondolas and trams: 0
number of triple chairs: 0

visitor recommendations: Single/Newlyweds:
101%, Beginner: 101%, Families: 126%,
termediate: 126%, Empty Nesters: 101%,

beginner runs: 30 vanced: 76%

expert runs: 0 sBmmit elevation: 12001

intermediate runs: 40 < vertical drop: 650ft T~

number of double chairs: 2 years open: 79

number of high speed quads: 0 event category: Kids Activities Recreation Ski

number of high speed sixes: 0 Aes

Courtesy: Michael Stonebraker @Iﬂ



Active work

Data interpretation via automated learning
= Discovery of structure
= Entity resolution

» Transformation
From (semi—)structured to unstructured

Data and metadata organization

= Apache UIMA (Unstructured Information Management
Architecture)

ﬂ
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o BRI LA

o BIEM R %74

FENT s R ARG Gk

H



RGN %4

Hadoop A P R &5 A (3£ FKerberos)

HDFS ST A A0 4 H A PR 325

Bz = E oA 2O s T E 4 Al 222
= fblockchain




U 1) 22 4

rf A 2 4
= J1%: HADOOP-10150
i a) 458 Apache Accumulo, Hbase

BB 24
= ZIAHIFRE /1. BRI ER Y (Data Leakage Prevention)

s i i/ B 44 4

= KRR, (HIETHERRIASRT (quasi identifiers) {REHEFririifl
= k—anonymity. L-diversity. T-Closeness

w E5BEF, (differential privacy)

= BRRA 2 A VR ATER AT A )~

H
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o [FISINEHIEESOR:  CryptDB/Monomi
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= BRTAEERRENZ T Z 2R TXT/TPM/VT-d > SGX




Multi-source privacy preserving data analytics

Analytics
code

L 9

QO -gqw ||

Analyst
—_— 4
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Driver

Static checker

By Dynamic checker
Local analysis

Global analysis

Privacy preserved result

Secured Distributed

Platform

Data Coffeehouse

Cloud

J

Secured Distributed
Platform

Data
provider/owner

Secured Distributed
Platform

PData

provider/owner p
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125 35 5 U WO R AF 2R ——t 5

NN

= Brawny cores vs. wimpy cores

SA 5

= HERFEMIZ R, GPGPU, Xeon Phi, FPGA, ASIP (e.g. NPU)
WAF 5 AL 38 B &g

= e¢DRAM, 3D stacking, in—memory computing




178 5% B 0 WO R AP SR AL —— A il A ELBER

RNAF IS5 4%

= WIE%4E: lineage, checkpointing, redundancy, log-based
SSD - PCle SSD - flash storage

= EA RGP, BRI

NVRAM

= No checkpointing, no ser—de, no file---

LERES

= Silicon photonics, RDMA

ﬂ
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B0 AR N A AR AR A

o JEREMF RS AER: NativeTask, Spark, ZRIPHACEUE
o EHTIRIT R B NAEAEfE, NVRAM

= —{HL

= Ak BB 3, HVE, YARN, Docker

Big Learning System: M= HESKERGH E TS

= VW, GraphLab, DistBelief, Project Adam, Petuum

H
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M6 2 KRNAE, 2 INAF, NVRAM, RDMA
R EHMAAMEZ: cache, HEANANAE/in—memory FS
FiHEAWMHEE: in memory data grids, Spark

FEE AR T AT AAL = -

TR EIES, RO (in-sitw) A A ATAEAL
= 7#71: K (GraphLab vs. GraphChi)
= 1Jf¥4k: in-memory data cube (e.g. Nanocube)

H



PEARR s ] IS TR] 522k B2

IR GEREIRAR /N
= 545 (e.g. Apache Parquet) ; ZZAEFIZIEEANE, Mmgs i
= Spark: hash-based shuffle = sort—based shuffle

Fif 1)

» SXFEAIITAL: BlinkDB, Summingbird/Algebird irfulit%Monoid
= HZHEE + fEsA

= THHEBTIAH S (ensemble)

= [EAERIR A

H



AL/ R

ACID = BASE (Basically Available Soft-state services
with Eventual—consistency)

Jacobi /7 vs. Gauss—Seidel Jj ik

AP O B S SR F T A S A ) R AR G

» Parameter Server, Petuum/Stale Synchronous Parallel
B¥s 347 > KIFIT (GraphLab) , #EAIIH4T (Petuum)
IR R

w Z2AE, —#3UME, AHMHE (locality) , X4 Ceut) FHE

= [0, FFEDP (e.g. Petuum) FFHL, #HtEE5MH, &5 D
(Spark bit torrent)

Alternating Direction Method of Multipliers (ADMM)

ﬂ
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TG /K-, B/ R, K
= RAEAEW, UEHEREOVRERIE R, BitE




RGN

THE B B, Jorh AR
= HLEIE: RS, 1HES)
» MapReduce: —PhEX
= BSP: =B
= DAGFHZ AT
= A E: FEAS, HEED)
= Record—at—a—-time vs. minibatch

= RERITE > MA/ELNLES2E2S] (e. g SAMOA. Jubatus)
BT B AN SR

ﬂ



Zhn T A

BaIrar, E5IHT Gl , BT
SEF AT AN SR Y

FAFIEN

» reactivejizi: MErLang Actor®F|Scala Akka

TBE AR 2 R A 1

ﬂ






Eie

Twitter SummingbirdE4mfEE O EH M S
= SCRRLE R
LambdaZi& ¥4 75 B F HE S8 2 ThT il &

= MR E AT

Sparkf£ SEPUHESR 18 58 il il &

= JLPSCRR A TR

REEFIH I IR BB MK SR 2R

Big Dawg it id g FEA 1Y
» YRR RMAMEARE. a8, EATHEM AT A

ﬂ



Spark F &

BDAS Stack
| Cancer Genomics, Energy Debugging, Smart Buldings|

HDFS, S3,

_ Apache Mesos | Yarn
ﬂ




Spark K@l &

AT #): Spark Streaming + Spark SQL

SEEf b E (Z8LambdaZb#)) : Spark Streaming + Spark
Core

AL FR+H 282>  Spark Streaming + MLlib

KKk Ze: MMapReduce+ 5] 2 2lSpark Core/SQL + GraphX
o EGEE/ETL+EHE 5 AL PR

RO A )+ 0L 28 2% > : Spark SQL + ML1ib

H
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ML #s 7 > RG 10 R PR T

X B 22 4 1 2
» FEAY. % > {6 H., Deep Learning
= JRARA

= Non—parametric vs. Parametric

» [inear vs. Non—Linear
= Discriminative vs. Generative

» fifbBEYE: good enough > H4%?

75K B Exponential assumption vs. long tail

= PCA/LDA/pLSA vs. ZpZINZR. BRI &, BER KRR /DNN
1ELE/ il

= Mg, ARG, PLdEE

H
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NAHLARAE F B 224

H 34k 43 A AR A AL
= MLBasefllVizDeck

AL E . HESEM T R
" NN 2 VA SNk € TN 2 22V
= ZHAA o 2. 2RE. Z2ELZH

KA BE B

= CrowdDB, Kaggle, Duolingo

H



MlesF P NI A
PR B

= Unsupervised learning, semi—unsupervised learning,
transfer learning, self-taught learning

=< AE

A ) . 2 » - -’ .?, - <
Self-taught Learning @n



Mlas= > NI

pric EE

= Unsupervised learning, semi—unsupervised learning,
transfer learning, self-taught learning

ik LA

» Deep LearningfjunsuperviseddFfik =¥ =)

Ji 8 o

= fpipelinefEZEvETt, MR H
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S HTE R0 Y 7]

WRIE [ A REITRT

n YRS ERIS LA, deep flaws, HintonfCapsules theory

HREI AR FE AN A N
= BRAIN{tXI, Mind®F5¢, i2iZ2
o ANNTEEORWI e, MdEt:, &br, WARZE, EL¥ 6

LRSS (EES I
= (RIGFERYIR A BRARNIHERE 5E

= ANN accelerator vs. Neuromorphic architecture (e.g. SNN-based)

H
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Spaﬁzz GraphlLab

Carnegie Mellon Carnegie Mellon

Embedded Computing

Big Data

DataHub RBSciDB

Stanford

Visual Computing

University of Washington
Pervasive Computing

UC Berkeley

Secure Computing

UC Irvine

Social Computing

2015: Intel/NSF 2015: Intel/NSF

Synergies Synergies
Cyberphysical Systems Visual & Experiential
Security & Privacy Computing

National Taiwan

TU-Darmstadt University
Secure Computing Connected Contextual
Computing

Tsinghua, SEU, USTC
Mobile Networking & Comms

Imperial/University
College London
Sustainable Connected Cities

Technion, Hebrew
University

Computational Intelligence

Saarland University
Visual Computing

ﬂ
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